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1.0 INTRODUCTION

1.1 Background
A tangible origin of this initiative, from the perspective of the Stockholm Environment

Institute, was the 1985 Conference held in Villach, Austria, on the Assessment of the Role of
Carbon Dioxide and of other Greenhouse Gases in Climate Variations and Associated Impacts.
At this international conference it was concluded that scientists and policy-makers should begin
an active collaboration on climate change issues. It was also suggested that "policy exercises"
could help the research community to team which answers or tools are likely to be most needed
by policy-makers across a wide range of future histories for the greenhouse gas issue (Clark,
1985). In addition, the 1985 Villach Conference led to the establishment of the Advisory Group
on Greenhouse Gases (WMO, 1986). The implications of these results of the 1985 Conference
have been described in somewhat more detail by Jäger (1990).

Following up on the 1985 conference, international workshops were held in 1987 in Villach
and Bellagio (Jäger, 1988). These workshops showed, inter alia, that answers to a number of
specific questions would be extremely valuable in providing a finner basis for policy development
in response to climatic change. Three Working Groups were established to look at these questions.
The work of the groups was coordinated by the Beijer Institute, Stockholm, until June 1989 and
subsequently by the Stockholm Environment Institute. The results of these Working Groups were
published in October 1990'.

As the Working Groups began their work, it was clear that there would be a need to
synthesize their results to make them useful for the development of policy in response to climatic
change. These groups were not alone in looking at issues related to the question of global warming.
During the time that the Working Groups were completing their analyses, the Intergovernmental
Panel on Climatic Change (IPCC)andnumerousother studiesorganizedbynational, international
and non-governmental groups have also produced a vast amount of technical, scientific and
policy-related information. One of the main reasons for holding this "policy exercise" in 1990 was
to attempt synthesize all of this information and look at the implications for the solution of various
global problems. The primary goal of the meeting held in September 1990 was, therefore, to
devise and apply methods for synthesizing the technical information now available on climatic
change in a form useful for the formulation of policy.

1.2 Where and When was the "Policy Exercise" held?
The exercise washeld from September 3 to 71990 in Bad Bleiberg, near Villach, in Austria.

In fact the proceedings began with a dinner on September 2 at which all the participants introduced
themselves. This not only began the process of "breaking the ice" but allowed more time for
substantive discussions on the first day of the meeting.

1.3 Who Participated?
The discussions at the planning meetings led to the conclusion that about thirty participants

would be invited to the exercise and that these participants should be drawn from a wide variety
of expertise and national origin. As the list of participants given in Appendix I shows, this variety
vas achieved to a large extent. All of the participants were acting in their own capacity and not
as representatives of their government or organization. As with all meetings there were last-
minute cancellations that left slight imbalances. The only obvious major imbalance arose because,
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of the four women originally invited, none were able to attend the meeting. Agatha Richlowicz
and Hanna Janiczek of the Polish Green Party participated as observers. Mary Stanojevic provided
invaluable administrative assistance during the entire week.

1.4 Objectives of the "Policy Exercise"
The participants at the September meeting received a detailed "Briefing Book" about a

month beforehand to assist them in their preparations.2 This book listed three detailed objectives
to guide the meeting:

1. to evolve and apply experimental methods and tools for making the scientific knowledge
and information on climate change more useful to policy makers;

2. to use the Policy Exercise method to explore ideas on policy actions, research initiatives,
and communications programs required to improve the debate on the climate change issue;
and

3. to develop a set of recommendations on directions that should be taken to further develop
and apply the Policy Exercise methods and tools.

It was clear that underlying these stated objectives there were several more specific goals.
It was hoped that the exercise could perhaps illustrate "critical choice points", where an improper
decision could result in foreclosing important options in responding to climate change, circum-
stances that could disturb planned scenarios, information we are unlikely to have when it is needed
and institutions that might be started too late.

1.5 A Short Guide to the Report
Section 2 tells the reader what a "policy exercise" is and points out that although it is still

a novel approach to looking at complex, large-scale issues, it is not an "untested tool". This section
goes on to describe the process that was adopted at the Bad Bleiberg meeting. The essence of the
process was the writing of "future histories", which tell how the world progressed from 1990 to
a prescribed state in 2050.

Section 3 first discusses in detail the prescribed endpoints for the year 2050. This is followed
by summaries of the six "future histories" that were written during the policy exercise. The
complete stories are given in Appendix II.

Section 4 looks at the similarities and differences between the stories and draws some
conclusions about the challenge of sustainable development in a greenhouse world.

Section 5 briefly discusses some suggestions that were made at the end of the meeting for
improvements in the policy exercise process. Possible future uses of the process are then proposed
in Section 6.

1.6 References
Clark, W.C., 1986. On the practical implications of the greenhouse question. In: Report of the International

Conference on the Assessment of the Role of Carbon Dioxide and of Other Greenhouse Gases in
Climate Variations and Associated Impacts, WMO • No. 661, World Meteorological Organization,
Geneva.
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Jäger. J, 1988. Developing Policies for Responding to Climate Change. WCIP - I.WMOm) - No. 225,
World Meteorological Organization, Geneva.

Jäger. J., 1990. Responding to Climate Change: Tools for Policy Development. Stockholm Environment
Institute, Stockholm.

WCP (1986). Report of the International Conference on the Assessment of the Role of Carbon Dioxide and of
Other Greenhouse Gases in Climate Variations and Associated Impacts. WMO - No. 661, World
Meteorological Organization, Geneva.

2.0 WHAT IS A "POLICY EXERCISE"?

2.1 History of Policy Exercises
Although "policy exercises" (PE) are still a novel approach to dealing with complex, large-

scale issues such as acid precipitation, multi-national environmental planning, or global climatic
change, they should not be viewed as an untested tool. The origin of policy exercises can be traced
back to the military's attempts to explore different conflict scenarios through war gaming
exercises (Paxton, 1966; Brewer, 1986; Allan, 1988), and the development and application of
Adaptive Environmental Assessment and Management (Holling, 1978; ESSA, 1981; Sonntag,
1986; Walters, 1986). The idea to apply similar methods to problem analysis and synthesis of
environmental issues was described by Clark (1986) and Brewer (1986) and was given
institutional focus for a number of years by the Biosphere Project at the International Institute for
Applied Systems Analysis (HASA) near Vienna, Austria.

The major thrust behind the development of the policy exercise approach was a growing
frustration among certain analysts because of their inability to adequately address environmental
and social problems (e.g., climatic change, acid rain, deforestation) operating over large spatial
(e.g., continental, global) and time (e.g., decades, centuries) scales. There were no accepted
methods for dealing with problems operating over these time scales and the need for a global view
was becoming essential for tackling many of the emerging problems facing decision makers.

A detailed description of the policy exercise concept is presented by Toth (1989), based on
the experience of a group of scientists (e.g. W.C. Clark, P.N. Duinker, L. Mermet, N. Sonntag
and F.L. Toth) working in partnership on specific initiatives sponsored through IIASA. The most
notable applications were for the II ASA Forest study (Duinker et al., 1989) and the European Case
Study (Mermet, 1989; Stigliani et al., 1989), both part of the IIASA Biosphere Project.

To support further cooperative development of the PE approach in December 1989 the
International Policy Exercise Group (IPEG) was formed in Toronto, Canada. The group's
objectives included the review of past policy exercises and the monitoring cf ongoing research
within the network of scientists working in the field.

2.2 Description of the Policy Exercise Process
The term "policy exercise" as used in this project was defined by Brewer (1986) as "a

deliberate procedure in which goals and objectives are systematically clarified and strategic
alternatives are invented and evaluated in terms of the values at stake. Theexercise is a preparatory
activity for effective participation in official decision processes; its outcomes are not official
decisions."
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A policy exercise is a flexibly structured process designed as an interface between
academics, community leaders, opinion-makers, and policy makers. Its function is to synthesize
and assess knowledge accumulated in several relevant fields of science and the humanities for
policy purposes in light of complex practical problems usually operating over large spatial scales
and long time frames. At the heart o f the process is the formulation of "future histories" describing
alternate scenarios for reaching one or more "desired" future states of the world. These scenario-
based activities take place in an interactive, creative workshop setting reflecting the scientific,
institutional and social features of the problem under examination. The primary goals of the policy
exercise approach are to:

1 synthesize complex and incomplete bodies of scientific information for use in policy
making;

2test applicability and enhance actual use of scientific knowledge for policy formulation;
and

3.get fresh insights and new perspectives from the policy side for future research.

Over the last 5 years the policy exercise approach has evolved as a general framework which
can be adopted to suit the particular needs of any specific application. Typically the approach
might be considered for use in studies in which a forum is needed for communication between
a diverse range of interests and experts who are addressing an ill-structured, complex problem
characterized by:

1 no single or ultimate decision-making authority;

2.many actors and stakeholders operating independently;

3.many conflicting interests; and

4.strong influence from external effects outside the control of influence of any one group.

2.3 Our Application of the PE Process to Climate Change
Traditionally, the predominant method used in dealing with complex scientific-policy

problems has been to forecast the potential magnitude of the problem, starting with the current
system state and projecting forward in time, and then to design policies contrived to avoid the
undesirable problems that have been identified. Although certainly of value in some settings, such
forecasting methods are rife with problems of scale and scientific bias. The fund?men tal technique
that forms the cornerstone of the PE applied in this project deviates from conventional forecasting
in two significant ways:

1. we used a backcasting approach (also called "normative forecasting) (Robinson, 1988)
in which a "desirable" future condition was described for the year 2050 (i.e., the endpoint),
after which a group of workshop participants was asked to develop a scenario describing
how the world system might evolve toward that endpoint (i.e., the future history); and

2. we were prepared to devote equal time to scenarios that describe adaptation in the face
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of change, rather than simply focusing on strategies based on the notion that change must
be prevented.

The PE program we followed is outlined below. The agenda was deliberately arranged to
permit two complete rounds of the PE process in the five day period (Figure 1). Since the PE and
backcasting concepts were new to most of the participants, the PE planners felt a quick first round
would enable the group to understand the approach better and thus facilitate the rapid evolution
of an improved format in Round 2. Each round was composed of plenary meetings, subgroup
meetings, technical reviews, and presentations and preparation of written materials.

Phase I

The first phase was the introduction and opening program, which provided an opportunity
for the participants to introduce themselves, become familiar and comfortable with the PE
approach, and to learn about the scenario endpoints (see Section 3). As shown in Figure 1, the
Policy Exercise began on Sunday evening at 1900h and ended at 1500h on Friday.
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Phase 2
The second phase of the PE was composed of the first backcasting round. The objective here

was to draw the participants into the process, familiarize them with using the framework
developed prior to the PE (Appendix III), and introduce the technical review process. During
Round 1, the participants were assigned to one of three subgroups (see Section 3) and each of these
groups prepared a "future history" (Appendix II) that was presented in plenary on Wednesday
morning.

Phase 3
This phase consisted of the completion of Round 2 over Wednesday and Thursday. The

endpoints for this round were designed by the participants based on the discussions held
immediately after Round 1 (see Section 3.3). The discussions in this Round were more detailed
and resulted in the preparation of 15-20 page documents describing the "future histories"
developed by the group (see Appendix II). These were presented in plenary on Friday morning.

Phase 4
In the fourth phase, we turned our attention to discussing what had happened over the course

of the week. This involved a facilitated discussion focusing on each participant answering three
key questions:

1 .what new insights have been gained on the climate change issue as a result of the
discussions over the last four days?

2.what refinements are recommended to the planners of the PE to improve the process for
future applications; and

3.what product from this exercise would be most useful or valuable to the participants, and
to a wider audience who may be interested in what has occurred in this policy exercise.

Phase 5
The final phase involved synthesizing and writing up the results of the policy exercise in the

following weeks. This document is the result of Phase S.

2.4 Geographic Focus
Because it is difficult to focus the discussion on this extremely complex global problem, it

was essential to the success of the PE that the scope was reduced to a manageable scale. Thus, a
decision was made during a planning meeting in Zurich to focus this PE on European and Asian
policy implications of global climate change. It is hoped that the success of this first SEI-
sponsored PE will create opportunities for holding similar exercises for individual nations within
the regions encompassed in this exercise. At the country level the PE process could facilitate
evolving national policies on climatic change.

2.5 Framework
At the PE it was essential that we had some mechanism for ensuring that the scenarios

developed were realistic. In addition, it was useful to have some sort of heuristic tool to assist
participants and facilitators to identify the various implications of a particular policy initiative.
To satisfy these needs, and to facilitate complicated discussions of global climate issues at the PE,
a set of nine diagrams was developed prior to the PE. Together they formed a framework that could
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be used to help to visualize the global climate system and the interrelated connections to human
activities, the hydrosphere, and the biosphere, and even to specific social sectors such as
agriculture or human health. Many of these diagrams were adapted from other sources in the
literature, some were developed specifically for the policy exercise. The framework diagrams are
reproduced in Appendix HI. Although they do not capture all the potential avenues of discussion,
they served as a reference point and could be refined in further exercises of this kind.

2.6 Scenario Endpoints
To avoid problems that are inherent in methods employing incremental techniques for

formulating "future scenarios", as explained earlier, we chose to adopt a backcasting approach.
This involved inventing imaginative and innovative descriptions of the so-called endpoints. As
used here, an endpoint refers to a target, or termination point, for a scenario. The endpoint was
the system state that the participants were challenged to reach through the development of a
"future history".

The challenge of designing scenario endpoints for use at the PE was how to provide
sufficient information so that this point was reasonably clear without delineating it so thoroughly
that there was little room for creative interpretation in the scenario development in order to attain
that system state. The decision was made to use at least three endpoints at this PE. The reasons
for generating or allowing the use of more than one endpoint were to:

1 .create opportunities for surprising differences to emerge between multiple endpoints;

2.elicit scenarios that permit differences in the European and Asian responses to be
identified;

3.assure the quality of output3;

4.improvetheprobability that both pessimistic and optimistic scenarios could be developed;

5 .ensure that the participants, after they had gained some familiarity with the process, were
given the opportunity to develop their own endpoints.

Two endpoints were supplied at the outset of the PE and are described in detail in Section
3.2. In addition, after Round 1 the participants generated three additional endpoints, described in
Section 3.3.

2.7 References
Allen. T.B , 1988 War Games: The Secret World of the Creators, Players, and Policy Makers Rehearsing

World War Three Today McGraw-Hill Book Company New York, 402 pp

Brewer. G.D.. 1986 Methods for synthesis policy exercises In Clark. W.C. and RE Munn (eds ) 1986
Sustainable Development of the Biosphere International Institute for Applied Systems Analysis pp
455-473.

Clark. W C . 1986 Sustainable development of the biosphere themes for the research program In Clark.
WC and RE Munn (eds) Sustainable Development of the Biosphere International Institute for
Applied Systems Analysis pp 5-48

Duinker. P N.. F Toth and S Nilsson. I989 Policy Exercises in the IIASA Forest Study: A Methodological
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Review. HASA Working Paper. Laxenburg, Austria.

ESS A, 1981. Review and Evaluation of Adaptive Environmental Assessment and Management. Prepared for
Environment Canada. Cat. No. En21-36/l983E 116pp.

Holling, C.S. (ed.) 1978. Adaptive Environmental Assessment and Management. John Wiley and Sons, New
York. 377pp.

Mermet, Laurent, 1989. Les Exercices de Simulation Perspective: une Methode pour erudier des politiques en
situation de complexity d'incertitude, de long terme; Unpublished Manuscript.

Paxton, E.W., 1966. War Gaming. Memo RM-3489-PR for the U.S. Air Force. 34pp.

Robinson, J.B., 1988. Unlearning and Backcasting: Rethinking Some of the Questions We Ask About the
Future. Technological Forecasting and Social Change, 33,325 - 338.

Sonntag, N.C. 1986. Commentary on Brewer, G.D., "Methods for Synthesis: Policy Exercises". In: Clark,
W.C. and R.E. Munn (eds.) Sustainable Development of the Biosphere. International Institute for
Applied Systems Analysis, pp. 473-475.

Stigliani, W., F.M. Brouwer, RE. Munn, R.W. Shaw, and M. Antonovsky, 1989. Future Environments for
Europe: Some Implications of Alternative Development Paths. RR-89-5. International Institute for
Applied Systems Analysis, Laxenburg, Austria.

Toth, F. L., 1989. Policy Exercises. RR-89-2. International Institute for Applied Systems Analysis, Laxenburg,
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Walters, Carl, 1986. Adaptive Management of Renewable Resources. MacMillan Publishing Company, New
York, 374pp.

3.0 WRITING "FUTURE HISTORIES".

3.1 Introduction
As discussed in Section 2, the exercise involved splitting the participants into subgroups.

There were two rounds of subgroup meetings. The first round was held on Tuesday. The second
round began on Wednesday afternoon and ran until Thursday evening.

In the first round the 2050 endpoint was specified by the PE organizers for three subgroups.
During the planning process it was decided that the subgroups would be asked to focus on
developments in a particular region. Two groups focused on developments in Europe and one
group on South-East Asia. These endpoints are described in more detail in Section 3.2 below. The
groups in Round 1 wrote "future histories" with the following focus:

1. High Climatic Change - Europe
2. Low Climatic Change - Europe
3. High Climatic Change - South-East Asia

3.2 The Prescribed Endpoints (Round I)
The 2050 endpoints for the first round were described in considerable detail through text

and tables (see Tables la and lb) and were discussed and edited in a plenary session on the first
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day. Each group used the same endpoint description for the global economy, agriculture, forest
and population statistics. These indicators described a world that had made the transition towards
a goal of sustainability. The features specified were:

PEOPLE
The world population has risen substantially. GNP/capita has increased considerably as a

global average. Through strong international commitment to education and improved health care
the child mortality rates have dropped significantly and there has been a corresponding increase
in the life expectancy at birth.

FORESTS
The world on average is not experiencing any net deforestation. Although there are regional

exceptions within any given year the net result is a slightly positive increase in forested area from
year to year. Agroforestry is well established in most regions of the world and the global
commitment to recycling has reduced the per capita demand for pulp wood significantly. Intensive
replanting programs on reclaimed areas have effectively dealt with deforestation due to fuel wood
needs in most areas.

AGRICULTURE
Agricultural production has become more highly focused on crops with meat comprising less

of the world's diet. Desertification has been successfully arrested and many of these areas have
been transformed into productive terrain. Farmers all over the world have accepted much more
adaptive crop rotation strategies using species that reduce the loss of topsoil, are more drought
resistant, and demand less nitrogen.

ECONOMY
The world economy is well integrated and benefiting from a transition towards a goal of

sustainablity rather than short term economic bonanzas. Maximum use is made of each resource
thus providing additional opportunities for employment. There has been a shift away from mega-
urbanization and the trend is towards more smaller centers of settlement in many previously rural
areas.

LARGE CLIMATE CHANGE ENDPOINT FEATURES OF 2050
The global average surface temperature has increased by almost 3 CC above 1980s level s. The

rate of global temperature change has been on the order of .5 °C/decade.(Table 2).

In south-east Asia the warming amounts to a 1.5-3 °C increase throughout the year. Summer
soil moisture has increased by 10-15%.

In southern Europe the warming is 4 °C in the winter and 4-5 °C in the summer. Precipitation
has increased in the winter but in the summer soil moistu-e has decreased by 25% or more.

In northern Europe the warming i s 5 "C ormore in the winter and less than thi s in the summer.
Precipitation has increased in the high latitudes throughout the year. In the mid-latitudes there has
been a drying over the continental areas in the summeras a result of earlier snowmelt and enhanced
evaporation.
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In general, episodes of high temperature have become more frequent. Mid-latitude storms
are smaller but more intense. The maximum intensity of tropical cyclones has increased.

Global sea level rise is 50 cm above 1980s levels. (Table 2a).

SMALL CLIMATE CHANGE END POINT FEATURES OF 2050
The global average surface temperature has increased by 0.5 C above the 1980s level. There

has been no measurable change of temperature in recent decades and there are no indications that
there will be significant changes in the next 10-20 years (Table 2b).

In both south-east Asia and Europe, year to year temperature changes are similar to those
observed in the 1980s. In Europe, this means, for example, that there are more warm winters than
experienced on average during the decades between 1900 and 1980. As in the 1980s, there are
damaging storms in the mid-latitudes and tropics, heat waves in the summer, droughts as well as
cold spells, rainy periods, blizzards in the mid-latitudes, and other signs of natural climatic
variability.

Sea level rise is on the order of 20 cm above 1980s levels with a rate of change on the order
of .3 cm/year.

3.3 The Chosen Endpoints (Round 2)
In Round 2 the 2050 endpoint was net specified in great detail and the groups v, ere able,

within the broad definition of their endpoint, to develop their own description of the world in 2050.
Plenary discussion suggested that the level of equity in the world would be a good alternate
descriptor for the endpoints and this led to the choice of the following three endpoints for 2050:

1. High Equity - Low Climatic Change
2. Medium Equity - Low Climatic Change
3. High Equity - High Climatic Change

As shown in the summaries in Section 3.4 and the complete stories in Appendix n, the
groups themselves defined what they understood by medium and high equity in the world of 2050.

3.4 Summaries of the "Future Histories"
The complete stories written by the groups are given in Appendix II. This section

summarizes the main points in each of the stories to allow an easier intercomparison of the paths
chosen by the different groups. Similarities and contrasts are discussed in Section 4.
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TABLE I a
Key indicators for endpoint definition (amounts)

Life expectancy
at birth (yrs)

Child mortality
(<5yrs,/IOOO)

Food prod./capita
(relative to opt)

GNP/capita
(1985$)

Population
(million)

Asia
1990

61

150

70

300

1080

2050

74

30

100

;

7

Europe
1990 2050

74 ei

15 S

130 100

12000?

490 ?

Globe
1990

62

105

90

3000

5100

2050

74

25

100

18000

>

TABLE I b
Key indicators for endpoint definition (rates of change, %/yr)

Life expectancy
at birth

Child mortality
(<5yrs)

Food prod/capita
GNP/Capita
Population

Asia
RP

0.9

-2.4

1.4
1.8
1.6

MF

0.3

-2.7

0.6
?

}

Europe
RP

0.2

-4.3

0.6
2.3
0.3

MF

0.2

-1.8

-0.4
;
;

Globe
RP MF

0.6 0.3

-2.2 -2.4

0.6 0.2
ca2.0 3.0
1.7 ?

NOTE:
RP ("Recent past") is the mean for last ca. 20 yrs.
MF ("Minimum future") it the rate required on average to reach end point at constant rate by 2050. Actual
rates may need to be faster if endpoint values are desired before 2050.

TABLE 2a
High climate change (amounts above 1980s values by 2050)

Temp. ( # C)
(above 1980 levels)

Sea Level Rise (cm)

Asia

1.5-3

50

Europe

4 - 5

50

Globe

3

50

Global
Change

0.5/decade

I/year
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Table 2b: Low climate change (amounts above 1980s values by 2050)

Temp. f C )
(above 1980 levels)

Sea Level Rise (cm)

Asia

0.2

20

Europe

.6

20

Globe

.5

20

Change

< 0.1 /decade

.3/year

3.4.1 Round I - Large Climatic Change (Europe)
The 2050 endpointforthis group (see Section 3.2) specified that the world economy had been

transformed to one of "sustainable development", while large climatic changes had occurred. The
group considered this endpoint highly improbable and that the story developed was the "least
improbable" road map from 1990 to the 2050 endpoint.

Necessary conditions
To reach the social and economic targets, world poverty had to be virtually eliminated. This

required massive investment in the poorer parts of the world (South) by the richer parts (North).
This redirection of investment flows could not take place without world institutions and a vast
popular movement, exhibiting many of the characteristics of a successful religion. The rapid
acceptance of this new ethical tnovement was brought about by a shock in the form of extreme
climatic events brought about by global warming.

The global story
The world proceeded more or less along "business as usual" lines for about two decades.

Around 2010 a series of extreme climate events took place in several places and on regional scales,
with considerable social consequences, including large-scale migration. As a result of the ensuing
social and political conflicts, a new ethic took hold and spread rapidly. It became quite clear that
drastic actions were required to ensure the security and welfare in North and South. New global
institutions were borne of grassroots movements and oversaw the redirection of investment flows
necessary to eliminate poverty.

Global warming led to further climatic shocks but increasingly the world population was
insulated from them as poverty was reduced and adaptive strategies took effect. The greenhouse
gas emissions continued unabated until 2020, at which point global institutions to regulate
emissions were organized. By 2050 the greenhouse gas concentrations were no longer increasing
and the warming had just about stopped.

The Europe story
Within Europe the climatic changes gave rise to shifts of population and some agricultural

adaptation. Migration from North Africa and the Middle East imposed a political and economic
strain and in addition to forcing the financial support of development in the South, it meant that
European transnational institutions had to be cemented in order to handle the huge stresses. In
general, the required adjustments in Europe were considered to be mild compared with those of
the world as a whole and other world regions.
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3.4.2 Round I Small Climatic Change (Europe)
As shown in more detail in Section 3.2, this group considered an endpoint in which the world

economy was characterized by "sustainable development", while only very small climatic
changes had occurred.

What is life like in 2050?
Humanity underwent suffering to achieve the endpoint, with wars, famines and the collapse

of some megacities. However, by 20S0 hunger and acute poverty has been banished. The way of
life in 2050 is less resource intensive than in 1990. The world population has been stabilized at
8 billion as a result of vigorous programmes of female education and family planning. Energy
consumption in 2050 is twice the level of that in 1990, with oil consumption only a quarter of that
in 1990, and biomass the only source of solid fuel. Nuclear energy has increased by a factor of
four and solar energy provides half of the total demand.

What major changes took place between 1990 and 2050?
In energy management a number of revolutions took place, including the introduction of

energy demand management, least cost energy planning, and "real" energy pricing. Energy taxes
were introduced in the early 1990s and built up to 2010.

The solution of the South's debt problems and the introduction of virtually free world trade,
with due regard to environmental considerations, were necessary.

Between 1990 and 2010 there was major integration and cooperation within Europe. At the
same time, a number of military conflicts in the Middle East, Africa and the Indian subcontinent
affected the world economy. This led to a stimulation of regional cooperation and a reduction of
military expenditures, releasing large amounts of money for development and international
cooperation.

What legal steps were required ?
Ozone-depleting substances were phased out by the Montreal Protocol by 2000. In 1992 a

Climate Convention was approved followed by firm agreements on CO2 emissions from energy
and deforestation. Gradually the international system was strengthened, giving more power to
UNEP and the International Court of Justice. This led to a stronger Climate Convention in the 2020
- 2030 period, covering a large range of gases, with stronger institutional frameworks, providing
for eco-taxes, and with effective legal powers for bringing nations into line.

3.4.3 Round I - High Climatic Change (Asia)
By 2050, the world has attained sustainable development and large climatic changes have

occurred (see, Section 3.2). This group emphasized the responses in South-East Asia.

The Development Strategy
The primary requirement for achieving sustainable development by 2050 was the enhance-

ment of food consumption per capita in south-east Asia to the current level in Japan. This was
achieved by increasing food grain production without increasing the land area available for food
production, through increased labour and fertilizer input, increased cropping intensity, improved
water efficiency and other measures.
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An important factor was the employment of excess rural labor in useful non-farm activities.
Moreover, 7164 well-structured, small rural cities with a population of 250 000 were built by
2050. The diet of the growing population was supplemented by fish from aquaculture established
behind coastal defenses against sea-level rise.

Weak central power gave rise to numerous local institutions coordinated through to national
and regional levels.

Necessary steps
In 1992 no agreement was reached on large-scale cooperative efforts to cope with global

climatic change and moving toward sustainable development. In 1995 dramatic tempciature
records, famines, and crop failures led to a great climatic warming scare. By 1997 the international
economic system and markets were beginning to collapse as a result of continuing climate
anomalies. This had numerous repercussions, including increased international conflicts and a
weakening of the UN system.

By the year 2000 the youth of all countries started an alternative movement. In south-east
Asia this led to the development of a new paradigm for development. Subsequently a social
consensus was reached on the desirability of redirecting growth from material consumption to the
satisfaction of non-material needs. The idea of a frugal society was increasingly accepted. By 2020
the shift in values was global. This led to shifts in patterns of development, efforts to increase
energy efficiency, decrease energy and material consumption in the overdeveloped countries and
to develop biomanagement.

3.4.4 Round 2 • Low Climatic Change, High Equity
This group started with a world in 2050 in which there was small climatic change and high

equity. It was assumed that the world population had reached 8 billion and is not expected to go
beyond 9 billion. Basic human economic and physical needs were being met in all regions.

A number of steps were important in the progress towards the "Frugal Society" of 2050:

The Evolution of a Global Security System
Between 1990 and 2005 a linked series of political and military events precipitated the

beginnings of both a planetary security system administered by the UN, and a substantial military
build-down. The DARA (Disarmament And Restructuring Arrangement) treaty, ratified by all
UN member states by 1997, called for military cuts in every country and a diversion of military
budgets to energy and environment problems.

In 2001 the UN Ecospheric Council was created and provided a decision-making body for
long-term international ecological policy. This was followed in 2004 by the formation of the UN
Equity Council.

The Beginnings of the Frugal Society
The Frugal Society has its beginnings in the UN Conference on Environment and

Development in Brazil in 1992. While the official conference was an almost complete failure, with
no meaningful agreements to respond to climate change or move towards sustainable develop-
ment, the non-official parallel events produced a Manifesto for Planetary Solidarity with broad-
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based support. This triggered an awakening of global conscience and the establishment of a
"Human Confederation" Network. By 2015 a new set of ethical values had become accepted all
over the world.

The New Economics
Parallel with the emergence of the new human ethic, a new economic system was emerging.

This system was based on a whole-system, human-valued, evolutionary and dynamic approach.
By 2010 a general restructuring of economic values was well underway. By 2020 the material
needs of the world population hz>\ been covered to a minimum extent. Extreme poverty had been
eradicated.

The New Agriculture
The late 20th and early 21 st centuries were marked by rapid advances in biotechnology, with

applications in agriculture and energy. By 2020, it was estimated that 50% of all crop production
involved some elements of biotechnology. Biopesticides and ecological pest control meant that
the use of chemical pesticides was virtually eliminated by 202S.

The New Energy
Emissions of greenhouse gases were limited through major changes in global and regional

energy systems. Total primary energy use in 2050 is double that of 1990. Solar energy contributes
about half of the global total commercial primary energy in 2050.

The large changes in the energy system were supported by a massive, international research
programme coordinated by the UN Ecospheric Council. Compensation programmes, using
revenues raised by energy taxes, were used to compensate those countries that appeared to suffer
from the rapid transition away from fossil fuels. To assure increased equity in the period after
2000, new regimes were initiated to support joint development and shared access to advanced
technologies. Partnerships developed that increased regional interdependence through joint-
ownership and development of energy technologies.

3.4.5 Round 2 • Low Climatic Change, Medium Equity

The Endpoint 20S0
The distinguishing features of the world in 2050 are:
- global population stability;
- heavy reliance on solar and other renewable energy sources, which account for over 60%
of the energy consumption in North and South;
- agricultural efficiency 2 or 3 times greater than in 1990;
- strong transnational institutions, high citizen participation in public life, and increased
power of regional and local community authorities;
- global temperatures have been kept in check, land use patterns have grown far more stable
and deforestation has been reversed.

International Institutions and Agreements
After 1990 new fears of ecological collapse together with other concerns caused an

acceleration of institution-building on the transnational, multinational and international levels.
By 1995 multilateral development banks and the IMF had instituted fundamental reforms to
ensure integration of environmental and sustainable development considerations into all aspects
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of their programs. The 1992 UN Conference on Environment and Development was concluded
successfully. The Climate Convention, which entered into force in 1994, was the central
mechanism in reaching climate stabilization by 2050. Forest conservation measures were agreed
to in a variety of fora at the beginning of the 1990s. Numerous other institutions played a role in
bringing about the changes between 1990 and 2050. Not least among these was a global network
of environmental and development NGOs which ensured aggressive governmental actions and
broad based public participation.

Energy, Forests and Agriculture
In the early 1990s energy prices became higher and more volatile. An OECD-wide oil tax

was agreed to in 1992, making alternatives to oil gradually more attractive. Governments began
to intervene in the energy markets. Accelerated R & D and demonstration programs began to
diversify energy supplies. Photovoltaics, biomass energy conversion and small-size, low-waste
inherently safer nuclear power were introduced.

Despite several strong international moves during the 1990s to slow deforestation, actual
deforestation rates in the South continued at their 1990 level until 2005. Then they began to
decrease rapidly due to the delayed effects of the measures taken in the 1990s. Afforestation
programs in the North were more successful and in the South afforestation increased soon after
2010.

During the 1990s and more strongly later, there was an appreciation and follow up of two
insights about promotion of more productive and sustainable forms of agriculture in the tropics.
The first was that many fanners and some communities were already using good practices and
the need was not for more planning or research but to spread these best practices. Second was the
critical importance of secure land ownership or tenure. A third change was an NGO-led
improvement of credit facilities for small farmers and the development of cheap, low-cost robust
transport.

Social and Economic History

The important events between 1990 and 2050 were:

- a deceleration and eventual stoppage of population growth

- a worldwide increase in literacy, numeracy and computer-use

- a notable expansion of the autonomy of women

- in the South a break-up of the old latifundia (great landed estates) that once characterized
Latin America and parts of South Asia

- in the North a growing revulsion against the spiritual vacuum of consumerism

- a major adjustment between North and South of the debt burden

- increasing efforts at stabilization of commodity prices for food, fiber and minerals
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3.4.6 Round 2 - High Climatic Change, High Equity
The most significant trends over the period 1990 - 2050 were the rapid decline of poverty

and the even more rapid decline of environmental quality. The gap in living standards between
the richest and poorest countries has been substantially reduced. The world population is about
8.5 billion and has been almost stationary for the last decade. Hunger and malnutrition have been
virtually eliminated. There has been one of the longest sustained periods of economic growth in
human history. Much of this progress was at the expense of the environment. By 2050 there have
been large climatic changes, with the increase of global surface temperature of more than 3°C
above 1972 levels. Most of the natural forests are gone and thousands of species have perished.

The story of the period 1990 and 2050 is told in terms of the results of the regular
Conferences on Environment and Development held through the period starting with the 1992
Conference.

World Conference on Environment and Development, Sao Paulo 1992
The major product of this conference was "The Great Bargain", as the informal negotiations

between the North and the South on a climate convention became to be called. Four important
policies had their origins at the 1992 Conference:

- The exemption obtained by the South from any climatic constraints on its energy use for
the next 20 years;

- The commitment made by the poorer countries to an aggressive policy of family planning
and de facto population control, through literacy enhancement, women's rights and the
access to family planning methods;

- The idea of "Partnership" institutions for R & D in technologies for sustainable
development, which were important in the early years in inventing labour-absorbing,
capital-sparing building materials;

- The programme of capital transfers and technical aid in support of defenses against the
rising sea-level.

3rd World Conference on Environment and Development, Lagos 2005
This conference was called at the request of the South in 2005 as an emergency response

to what was increasingly perceived as the broken bargain of Sao Paulo. It was becoming clear that
the North was not prepared to make anything like the extent of concessions in debt relief, terms
of trade, and technology transfer that had been envisaged in 1992.

The core document, establishing the "development first" strategy emerged from a series of
unofficial drafting sessions at the Lagos Conference. The central elements of this strategy were
adopted throughout the developing world. It identified job creation as both the transcendent
objective and the primary means of human development in Asia. Eventually a five-point
programme was built around this employment core, addressing:

- population control,
- rural development,
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- urban development,
- an energy programme,
- an R & D programme.

A major consideration was that population that could not be absorbed in productive
agriculture had to be provided with attractive off-farm employment opportunities. The declara-
tion of the energy independence of the South was also included in the "Development First"
strategy.

4th World Conference on Environment and Development, Shanghai 2032
The prime motivation for this meeting was environmental. The "Development First"

strategy had been successful but had been the cause of environmental destruction. By 2032 the
"rural cities" were being built, the agricultural sector was prospering, the dike-building pro-
gramme was nearly completed and work had begun on viaduct and reservoir construction.

4.0 WHAT DO THE "HISTORIES" TELL US7
Six stories were written during the exercise. In each case the aim had been to describe

developments necessary to carry the world or a particular region from the state it was in 1990 to
a more or less defined state in the year 2050. In three of the stories the world in 2050 had
experienced large climatic changes. In the other three stories, there had been only small climatic
changes. In each of the latter cases, the participants assumed uiat the small climatic changes were
a result of emissions limitations undertaken between 1990 and 2050.

After writing these "future histories" most participants agreed that looking at the problems
of climatic change and "sustainable development" on a long time scale (60 years), and being
"forced" by the definition of the state in 2050, meant that these issues were seen from a much
different perspective compared with when the issues are addressed using short-term forecasts
from 1990. The long time scale meant that a larger variety of policy responses were considered.
The challenge was to find paths that did indeed lead the world or a particular region to the state
described for 2050. In the first round, one group found their cndpoint "improbable" and had
difficulties writing the future history because of their unease with the endpoint. Conceivably,
some participants had difficulties because the endpoint did not define the kind of world that they
would like to have in 2050. Discussions also pointed out that it is very difficult to say whether
the endpoints and the "future histories" are improbable - if a similar group had held a policy
exercise in 1930 would they have accepted an endpoint for 1990 with personal computers, fax
machines, an Antarctic "ozone hole" etc?

The "future histories" that were written in September 1990 have some interesting
similarities and differences. Some of these are shown in Table 3, which summarizes some of the
major points made in the stories. In each of the groups the question of equity played a major role.
The histories also show that climatic change is a cross-sectoral issue and must be dealt with as such,
since it cannot be handled successfully in isolation from the other major global issues. Of course,
the histories say something about the world that we live in but also about the thinking of the
particular group of individuals that wrote them. Given the possibility of choosing the endpoints
for the second round, only one person wanted to write a history for a world that had low equity
in 2050 - most people prefer to describe developments to a more equitable world.

In the evaluation of the "future histories" at the close of the meeting, the following important
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Table3
Main Points of the Future Histories

Large climatic change
Sustainable develop-
ment" Europe

Large climatic change
Sustainable develop-
ment" Asia

Large climatic change
High equity

- eliminate world
poverty

- world institutions

- new ethic (like
religion)

- 2010 climate "shocks"

• enhanced food consump-
tion/capita in i.«. Asia

• employment of excess
rural labour

' local institutions

• youth movement

- 1995 climate warming
"scare"

- population 8.5
billion

- 1992 "Great Bargain"
between N and S for
emissions and
population control

- "partnership instit-
utions" in South spon-
sored by North

- 2005 South implements
autonomous development
strategy

- job creation in
South

Small climatic change
"sustainable develop-
ment" Europe

Small climatic change
High equity

Small climatic change
Medium equity

• stabilize world
population (8 bill.)

- solution of South's
debt problems

• wars, famines and
collapse of some
megacities

- regional cooperation

• population in 2050
8 bill, rising to not
more than 9 bill.

• global institutions
* UN Ecospheric Council
* Disarmament and Restruct-
uring Agreement

- 1992 UNCED failed

- by 2015 new ethical
values worldwide

- global population
stability

• strong transnational
multinational and
international
institutions

- 1992 Climate Conven-
tion

• important role of
NGOs

• strengthened inter-
national system

• 1992 Climate conven-
tion

• new economics, agric-
ulture, energy
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points were made:

Sustainable Development
The histories suggest that there are major social and political constraints to sustainable

development and to responding to climatic change. On a second, lower level there are economic
constraints, while technological constraints are the least significant.

North-South Development Issues
As pointed out above, the issues of North-South equity and international equity came out

strongly in each group. This suggests that global climatic change cannot be halted without first
allowing the South to develop. In these stories, poverty and inequity are threats to the long-term
survival of the countries of the North. Joint development of technologies by the North and South,
through institutional partnerships or other mechanisms, thus provide opportunities forsolvingthe
problems of both.

Socio-economic Issues
The groups spent more time discussing socioeconomic issues than global warming factors.

Global wanning and the responses to it interact, of course, with the socio-economic factors. All
of the groups had to address land-use, agriculture, and energy and then socio-economic issues.
Only two groups explicitly addressed the problem of employment in the developing countries,
although this is clearly a major issue.

Institutions
As shown in Table 3, there are interesting differences between the histories with regard to

the need for global institutions. The histories that experienced low climatic change each required
the early establishment of global institutions. The signing of a Climate Convention is but one
example. The group that had a 20S0 endpoint with high equity and low climatic change introduced
two major global institutions: a UN Ecospheric Council and a Disarmament and Restructuring
Agreement. In the histories with large climatic change the institutional responses were more
spread out over time • not concentrated in the first fifteen years of the history - and involved more
local institutions, such as partnerships between institutes in the North and South. Thus, the
histories show that the various groups made differing assumptions about die roles of international
institutions versus regional ad hoc organizations. This suggests that when discussing the global
issues of climatic change and sustainable development, the potential benefits and liabilities of
international organizations should be carefully considered. In addition, the mechanisms for rapid
establishment of local organizations should be examined.

In some respects, the discussion of global vs. local institutions mirrors the arguments
brought forth in the "development" debate during the last 20 years. While it is clear that both a
"top-down" and a "bottom-up" approach are possible, as far as development was concerned, it
became clear that they both need the other approach. Is there an equivalent middle groui.d in the
climatic change/sustainable development debate?

The histories also attribute, in several cases, increasing importance to NGOs concerned with
environment and/or development. The NGOs are important in spreading information, implement-
ing new funding mechanisms, and working in parallel to governmental institutions in implement-
ing greenhouse gas limitation strategies as well as significant adaptation strategies.
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Timing, Uncertainty and Consensus
These are three issues that were not explicitly addressed by the subgroups but that emerge

when the histories are compared. The histories suggest that even if the scientific consensus about
global warming were shown to be false, some of the policy responses to climatic change
(adaptation and limitation) will have to be made anyway, if the development is to proceed in the
South. The range of stories told illustrates effectively the high degree of uncertainty associated
with attempting to draw a picture of future developments.

Public Awareness and the Development of a "New Ethic"
Raising public awareness about climatic change was seen in most of the histories to play an

important role in the development of responses. The need to change public attitudes was critical
in some stories. In several of the stories a "new ethic" spread around the world like anew religion.
The acceptance of this by the general public was a result of climate shocks or scares during the
1990s or, in one story, the result of the disillusionment of the South with the North. The rejection
of consumerism in the North in one story was also clearly a result of massively increased public
awareness about global issues.

Concluding Remarks
Comparison of the six histories shows interesting similarities and differences. Important

similarities are the stabilization of the global population at 8-9 billion by 2050, an increase of
equity (elimination of world poverty) between North and South, and, in the case of small climatic
change, the introduction of strong global institutions. The main difference between the histories
with large and small climatic change, respectively, is that the stories with small climatic change
required actions quickly during the first 15 years, while in the stories with large climatic change,
the actions were spread out over the 60-year time period and involved more local and regional
and less global institutions. The interactions of the major global issues and the multitude of policy
options available on the long-term are significant.

5.0 WHAT DID WE LEARN ABOUT THE PROCESS?
At the end of the meeting, all of the participants had the opportunity to discuss the process

of the policy exercise. The discussion was wide-ranging. One topic was the length of the meeting
as a whole and the amount of time devoted to the meetings of the subgroups. While it is clear that
the kind of experts invited to this type of meeting are busy people and it is hard to convince them
to stay for more than three days, it is also obvious that there are definite advantages in having two
rounds of subgroups and this requires time. The first round is important in familiarizing the
participants with the method and with each other. Providing the participants with the endpoints
for the first set of subgroups before the meeting could shorten the time devoted to discussing the
endpoints on the first day and thus open up a little more time for subgroup meetings.

As far as participation was concerned, it was felt that the subgroups at this meeting were
a little too small. Given the nature of the discussions, large groups would also be disadvantageous
but groups of 8-10 people would be most productive. There were numerous suggestions for the
kind of people who should be invited to such a meeting. Some of these had in fact been invited
and were unable to attend. Suggestions included a non-traditional economist, anthropologist,
journalist, story-teller, and "non-believer" in the global warming story.

While the framework (see Section 2) showed common thinking about the global issues that
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were the focus of the meeting, it was felt that it was not particularly useful during the exercise.
Possible improvements in the Briefing Book were also proposed, especially with regard to
including more information on current technologies, equity issues and other topics. In fact, as
pointed out in the Introduction of this report, if the SEI reports (see footnote page 1) had been
available to all participants at or before the meeting, some of this need for additional material
would have been satisfied.

Finally, it was proposed that the name "policy exercise" was not entirely appropriate for this
kind of meeting and it was suggested that "Futures Exercise" would be better. The aim of the
exercise is not to produce recommendations on policy but to act as a "policy-making tool" by
showing, for example, the rangeof options available when the issues are considered on a long time
scale, the interactions between development and environment issues, and the advantages of
backcasting compared with the pure year-to-year forecasting approach.

6.0 WHERE COULD WE GO FROM HERE?
There is no doubt that the meeting was a learning experience - learning about "how the world

works" or about one's own thinking. Each individual went home with new ideas that developed
from the discussions during the week. The histories that had been written showed a number of
important things about climatic change. Firstly, it was clear that climatic change is a challenge
and could also be a driving force to reinvigorate the assault on equity agreements. In this respect,
the histories suggested that climatic change is not a threat to the South - it is a threat to the North.

A number of other important points came out of the histories. Many of these arose from the
richness of the histories and this richness is in itself notable. The importance of equity and the
need to address it at the same time as climatic change was repeatedly noted. The fact that the
histories emphasized socio-economic rather than technological or scientific constraints reflects
both the thinking of the participants and the real-world situation. The needs of the developing
countries for full employment and for their own research capability were clear in several of the
histories. The varying roles of global, regional and local institutions and the significance of the
increasing importance of the NGOs in the stories are also significant.

The histories do suggest that some extremely profound changes would be needed all over
the world in order to achieve the kind of world described by the 2050 endpoints.

The policy exercise provided an opportunity to examine the linkages between two major
global issues: climatic change and sustainable development. The analysis was conducted on
"middle ground" between the numerous detailed, often model-based, analyses that are available
and the more general studies like that of the Brundtland report4. The goals of the meeting (Section
1) were largely met - the method was applied, suggestions have been made to improve it (Section
5) and the histories provide interesting information on policy actions, timing etc. This experience
should not be wasted. Further "Futures Exercises", with different participants, possibly different
regional emphasis, different but similarly-based endpoints and largely based on the process tested
in Bad Bleiberg in September 1990 could further illuminate the interactions between major global
issues, the wide range of response options available, questions of timing, the role of uncertainties,
and required institutions. As preparations proceed for the United Nations Conference on
Environment and Development to be held in Brazil in 1992, further "Futures Exercises" could
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provide a useful framework for analysis and discussion and a bridge between the world of
technical/scientific studies and that of policy development in response to climatic change and the
requirements of sustainable development.
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APPENDIX II
THE COMPLETE "FUTURE HISTORIES"

ROUND I - HIGH CLIMATIC CHANGE (EUROPE)

I. Disclaimer
We all regard our endpoint as highly improbable, however desirable (or undesirable) we

may find it. Therefore, of necessity, our scenario and narrative are regarded as highly improbable.
We view it as the least implausible road map from 1990 to our 2050 endpoint.

II. Necessary conditions: global
A. To reach the social and economic targets of our endpoint world poverty must be well-nigh

eliminated.

B. To fulfill condition (A) massive investment in the poorer parts of the world (henceforth:
South) is required. This can only come from the richer parts (henceforth: North). It must come
on a scale hitherto unimagined, and not compatible with international politics and international
economics as presently (and recently) conducted. Even enlightened self-interest we believe
would prove inadequate to promote the investment required.

C. To fulfill condition (B), world institutions, or perhaps a single world government, are
required with sufficient coercive power to effect (that is, to impose) redirection of investment
flows on the required scale.

D. To fulfill condition (C) either an oppressive world-state (the efficiency and therefore
suitability of which is open to doubt) is required, QL a vast popular movement, exhibiting many
of the characteristics of a successful religion must emerge. Its appeal must communicate with
extreme ease, almost as if it had, like a virus, the ability to reproduce itself and spread from person
to person. (Such wildly successful and apparently self-propelled ideas are, by some, called
memes). It must be simply expressed, in symbol and in myth, it must be easily transmitted across
cultures, it must be compatible with existing major religions (so as not to be rejected by any large
segment of the world population). Its content must include "green" elements, must include a
commitment to the future, must include a commitment to selflessness sufficient to encourage
sacrifice. Social status and personal fulfillment must come to rest on these behaviors, rather than
upon the accumulation of wealth (or whatever). Nomystical or transcendental element is required
(some suggest the Gaia hypothesis might form the core of this new ethical movement). Formal
propagation of this new ethic could be achieved if the new world institutions have the authority
to impose it in school curricula around the world. This alone, of course, would not be sufficient
means of propagation.

E. To fulfill condition (D) world populations, particularly those that might be called upon
for selflessness (or at least a commitment to the future) need a terrifying shock—a wake-up call
that (rightly or wrongly) is uniformly attributed to the greenhouse effect. This most likely will
come in the form of climatic catastrophes triggered by global warming. These catastrophes, or
"extreme climatic events" must be suitably terrifying in all comers of the world, yet not
permanently debilitating in their effect, as we must have strong economic growth after these
catastrophes to reach our endpoint. Droughts and floods, followed by severe political distur-
bances, appear the best candidates.
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III. Narrative: Global
Our world proceeds more or less along "business-as-usual" 1 ines for about two decades, with

no significant steps to alter the current indicators--or realities. Global emissions and temperature
averages climb. Around 2010 intensifying climatic extremes culminate in a series of meteoro-
logical catastrophes, occurring in several places, on regional scales, and with terrifying social
consequences, most notable among them massive flights of population: ecological refugees, often
in the millions. Plausible examples include drought in Mexico; a similar event affectingN. Africa
and SW Asia; an eastward shift of the monsoon system, desiccating the Indus basin; and an
increase in frequency and intensity of tropical storms in the Bay of Bengal. All such climatic
shocks generate giant migrations, on a scale and of an intensity rarely, if ever, witnessed before.
All provoke social and political conflict, perhaps culminating in regional wars. An apocalyptic
and fearful Zeitgeist emerges, shortly yielding to fundamental rethinking in billions of people, by
now fairly easily informed of world events. A new ethic takes hold and spreads rapidly, assisted
by NGOs, by formal schooling, and by the compelling (meme-like) quality of the message. It is
carried quickly on a tide of fear, fear both of the immediate social and political consequences of
further such catastrophes visited upon the South-certain, as they are, to carry legions of unwanted
immigrants, alien in culture, color, and much else into the North—and the fear of further
catastrophes directly affecting the North. This fear crystallizes into the realization that drastic
actions, implying global cooperation, are a basic condition for the welfare and security of those
now alive, in North and South, and those soon to be born. This new mindset underlies the creation
of new global institutions, born of grassroots movements rather than bureaucratic organization.
These institutions (or perhaps a single one: world government) oversee the redirection of
investment flows necessary to eliminate (or nearly so) poverty. They seek to mitigate the huge
migrations of ecological refugees by addressing conditions in the South with a commitment and
seriousness of purpose hitherto absent (this represents self-interest as well as the new ethic at
work). They also regulate access to the global commons, smooth the huge dislocations caused
by mass migrations that are not prevented, and resolve further political troubles attendant upon
environmental crises. All this must happen with astounding rapidity, within 40 years of the onset
of the first climatic shocks.

Meanwhile, global warming ensures that further climatic shocks occur, probably with
greater frequency. But increasingly world populations are insulated from these shocks as poverty
is reduced and adaptive strategies take effect. With greater resources, often not much greater,
South populations can begin to protect themselves against flood, drought, epidemic, famine, and
otherperils. Investments and new technologies create a 2.5-fold increase in world food production
by 20S0. Salt and drought-resistant strains are introduced; agroforestry is aggressively spread in
every appropriate setting, including Europe and the USA; advances in desalinization technique
permit irrigation and indeed habitation in some of the desiccating zones; in coastal deltas dikes,
required here and there to counter sea level rise of 0.5 m, are built well out into the sea where
seafloor relief permits, thereby reclaiming soils lost through centuries of erosion; estuaries are
converted to intensive aquaculture; in short populations begin to pursue changes that not only
permit considerable improvement in social and economic indicators, but also adaptations that
shield them from the worst effects of the greenhouse world, which by 2030 or 2040 has clearly
arrived with a vengeance.

It has arrived because emissions up to 2010 or 2020 have so loaded the atmosphere that the
lag effect ensures further wanning up to about 2050. Possibly, the climatic shocks around 2010
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include forest fires on a scale sufficient to account for a goodly part of this "loading" themselves.
But after 2020 or so the world begins to organize global institutions capable of regulating
emissions. Thus by 2050, while the greenhouse gases (GHGs) are still lingering in the atmosphere,
their concentrations no longer increase, and indeed have begun to decline. Wanning may also
cease around this time, or soon hereafter, relaxing some of the new constraints imposed by the
greenhouse world.

In short then, we postulate climatic shocks sufficient to jolt the world population into a new
ethic, a new mindset, and all else flows from this. The shocks serve, metaphorically, as an
inoculation for the world population against ecological (and political) apocalypse, activating our
"immune system" as a species, producing antigens in the form of new behavior that protects us
in the future from further climate shocks certainly inherent in the 3 degrees C warming effect.

IV. Europe
We regard the European situation as comparatively easy to handle. Climate belts will shift

northward with global warming, and populations will too. Within Europe itself this implies
depopulation of the Mediterranean and greater settlement in the more northerly latitudes,
especially Scandinavia and the Baltic region. A modernized version of oasis agriculture (in the
Rhone, Po, Danube and countless smaller deltas) will remain the Mediterranean, permitting dense
rural habitation in certain zones defined by water availability (much as in the desert latitudes of
Africa and Asia until the 20th century). The greatest difficulty will arise when North Africa and
Middle Eastern population driven by drought and hunger, seek to migrate to Europe. Europeans
will resist this, indulging in xenophobic reaction characteristic of most societies, but soon will
attempt to forestall it by forced-draft development of the zones supplying the unwanted
immigrants. In the end Europeans will likely have to receive large numbers of them, a notable
political and (at least short-term) economic strain right there, independent of the crushing need
to finance development within N. Africa and SW Asia so as to minimize the spur to future
migration. The same problems may affect Russia, where northern climes become attractive to
southern populations. Europe will have to cement its transnational institutions to handle these
huge stresses. Such difficulties will test North America sorely too. But in Europe the seeds,
perhaps the seedlings, of such transnational {not multinational) institutions already exist. Hence
within Europe the required adjustments, daunting as they seem, appear mild in comparison to
those of the world as a whole, and indeed to other major regions thereof.
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ROUND I • LOW CLIMATIC CHANGE (EUROPE)

It is the 4th of September 2050. The Head of the Atmospheric Watch Group has in front of
him the latest report. He smiles with satisfaction at the figures, partly based upon the Bleiberghof
Index (a strange name for which the origins have been long forgotten).

He is particularly pleased with some global atmospheric data which have remained constant
for the past five years:

CO2 less than 380 ppm
N2O less than 310 ppb
CH4 less than 1900 ppb

which can be compared with 1990 data of 355,304 and 1680 respectively.

The monitoring report also shows also that carbon emissions from the combustion from fossil
fuels was kept to only 1.25 Gt/y, as compared with 5.5 for 1990. At the same time, a wide range
of legal systems which were put in place with the aim of reaching these emission levels are working
well.

He could not but consider the enormous suffering that humanity underwent to achieve these
objectives, including wars, famines and the collapse of some of the mega-cities in what used to
be called the underdeveloped world. But now things are really much better. Hunger and acute
poverty have been banished and the world's crop and forest lands are in good shape. A majority
in all countries now feel satisfied with their way of life, even though this is much less resource
intensive than two generations ago. Many of the former elements of social values and culture have
been conserved but they have also been enriched with new elements; a process which is still
continuing actively. Population has been stabilized at 8 billion as a result of vigorous programmes
of female education and family planning.

Compared with the standards of the 1990s when the Environment Problem really burst into
the global consciousness, the world is now doing really fine with its energy policies. Total
consumption is twice the level of 1990, with the Third World - of those days - consuming about
as much per head as Spain in 1980. Oil consumption is only 1/4 of that period, gas and solid fuels
are about the same (with all solids coming from renewable biomass), nuclear has increased by a
factor of four (but of a far safer kind hardly conceived ofin 1990, and contributing only l/30th
of total demand), but solar power provides half the total, or as much as global energy demand in
1990. The take-off of solar power was achieved through expenditures of $30 billion on R & D
during 1990-2005, equivalent to only l/150th of 1990 US military expenditures.

His library is well provided with the history of the process. One of the most recent reports
summarizes the main events:

- About 25 years ago a revolution was well underway in strategies for energy management.
Aggressive energy demand management replaced the old focus on increasing energy supplies to
meet whatever level of demand that arose. The practice of least cost energy planning was well
established.

- The prices are now "real", meaning that they reflect the total social cost, including
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environment and the cost of military actions to protect energy resources. Energy taxes were
introduced at low levels in the early 1990s and were built up progressively to 2010, to give oil,
gas and coal prices which were respectively 2,2.5, and 6 times the 1990 level. These high taxes
were phased in as alternative efficient and renewable energy technologies became available.

- The process was accompanied by important economic disturbances with many localized
conflicts in energy and food production areas. Fairly well organized areas co-existed with turmoil
and economic crisis.

- GATT eventually led to a virtually free world trade, with due regards to environmental
considerations. This and solutions to the South's debt problems were necessary conditions for
reaching the endpoint.

Many of the major changes which led to this state of affairs took place between 1990 and
2010. Another report describes the main features of these changes:

- A major integration and cooperation within Europe. This was not in the form of a gigantic
EEC stretching from Europe to the Urals but a loose and shifting set of political coalitions between
sub-regions, including some new countries which split off from their 20th century parent
countries.

- At the same time a number of military conflicts in the Middle East, Indian subcontinent and
Africa, affecting the world economy. This eventually stimulated regional cooperation and
reduction of military expenditures, which released large amounts of money for development and
international cooperation, especially with regard to renewable energy and more productive and
sustainable agricultural and forestry practices.

- The debt problem of developing countries was reduced to a manageable level.

All of this started thanks to a number of legal steps which were taken at the begining of the
1990s. A summary of them is presented here:

- Ozone depleting substances were phased out by the Montreal Protocol by 2000; a financial
mechanism to assist developing countries worked satisfactorily.

- In 1992 a Climate Convention was approved, followed by firm agreements on CO2
emissions by energy and on forestry.

- The UN and the OECD countries played a major role in technological transfers.

- Gradually the international system was strengthened with greater respect for the position
of UNEP and the powers of the International Court of Justice.

[All these led to a much stronger Climate Convention in the 2020 - 2030 period, covering
a large range of gases, with stronger institutional frameworks, providing for Eco-taxes, and with
effective legal powers to bring nations into line].
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ROUND I - HIGH CLIMATIC CHANGE (ASIA)

I. DEVELOPMENT STRATEGY
Agriculture

The group considered that the primary requirement for initiating the steps towards achieving
sustainable development by the year 20S0 is the enhancement of food consumption per capita in
the south-east Asia region to the current level of food consumption in Japan.

This objective was achieved by increasing the food grain production in the region to 4 times
the current level of production. A major constraint was that no more land could be made available
for agricultural production. The target was achieved by intensive labour input and by increasing
the fertilizer application rate to 6 times the current rate of usage. This high rate of nitrogen input
through the use of fertilizers was viable and sustainable for long periods of time and increased
the yields of grains by a factor of three. Food grain production was further supplemented by
increasing the cropping intensity and by reducing the post harvest losses. Better research, greater
irrigation, and improved water use efficiency also increased production. All of the above measures
together increased the production to 4 times the current level.

Rice, a staple crop of the south-east Asia region, was not much affected by the global
warming. Some rice sterility was observed but considerable research into high temperature rice
found a new strain of High Yield Variety rice that was insensitive to increased temperatures.

Some agricultural land was lost because of inundation due to sea-level rise and there were
recurrent production losses because of the increased frequency of cyclones. However, post-
harvest losses were reduced to 10%, compared with 20-25% in 1990, and this compensated some
of the losses due to sea-level rise and cyclones. Afforestation, and serious control of erosion and
desertification also helped to compensate the losses due to sea-level rise.

Rural/urban development
The enhancement of food grain production was carried out with an average land holding

of one hectare per family of five persons. The excess rural labour was usefully employed in non-
farm activities. An analysis of the region showed that the total cropland area available was fully
saturated and no more rural labour could be gainfully supported in farming activity. Any further
growth of population was absorbed in the rural environment by invention of rural income
generation technologies that allowed high value added production and intensive labour utiliza-
tion. With an annual population growth rate of 1.4%/year, the extra jobs that had to be created
amounted to 3.6 million per year in 1996 and 8.4 million per year in 2050. The human settlements
required for housing this growing population required 7164 rural cities with a population of 250
thousand by the year 2050. These smaller cities were structured to provide adequate transporta-
tion, employment, education, health facilities, environmental protection and resource recycling
. Through legislation, no further growth of existing large cities was permitted.

Fisheries
The diet of the growing population was supplemented through the promotion of fisheries

for the supply of protein. The enhanced production of seafood was sustained through promotion
of marine culture and aquaculture activities. A coastal strategy was established that provided
adequate defense against flooding through the construction of dykes. The immediate pay-off of
these defenses against sea-level rise due to global warming was the enhanced production of food
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from the sea and, thus, income.

Institutions
As a result of new experiences and old values, a greater regional understanding led to the

development of a plurality of institutions. Weak central power gave rise to local bodies, which
coordinated through to national and regional levels. NGOs, in particular, became more effective
and service-oriented.

1 SOCIAL PROCESSES
1992: The World Conference on Environment and Development failed. Petty confrontations

and fights for narrow nationalistic and sectoral interests predominated. No global agreement was
reached on large-scale cooperative efforts to cope with global climatic change and moving
towards sustainable development. This paralysed further negotiations. There were increasing
confrontations between North and South. The World Market became increasingly vulnerable due
to the continuing Middle East crisis.

1995: Dramatic temperature records were set. State-of-the-art global climatic models
indicated the possibility of unanticipated flips in climatic regimes due to non-linear dynamics.
Unprecedented famines occurred in Sob-saharan Africa, South Asia, and the Andean zone of
South America. Extensive crop failures in North America and the Soviet Union contributed to a
worldwide food deficit that lasted for two years. A great climatic warming scare swept the planet.

1998: Further episodes of climatic extremes triggered a period of turmoil over the world. The
most serious physical effects were felt in the middle latitude industrialized countries. Although
the North was able to avoid famines, the international economic system and markets started to
collapse. Pessimism increased in the North. All of this led to a revival of fundamentalism,
increased international conflicts and a weakening of the United Nations system. The major
transnational corporations gradually increased their control at the world level and attempted to
implement a strategy for unified management of the world economy and natural resources. Since
they adhered to the rationality of private economic benefit, huge masses of people were excluded
and there was increased social differentiation at a global level.

South-east Asia was relatively less affected because of its weaker role in the world market
and the smaller climatic changes in the tropical regions. New flows of capital entered the region
because of its greater stability in the eyes of the investors from the North.

2000: The youth of all countries started an alternative movement called Brothers and Sisters
of the Earth. This gained momentum rapidly and organized alliances with the local community
groups from North and South, with the NGOs and with the poor people all over the planet,
searching for new development paradigms.

In South-east Asia this movement triggered a search for a new synthesis of modern scientific
knowledge and ancient wisdom, Drawing upon the Eastern traditional philosophies, the Ghandian
social strategies and outlook, and new scientific ideas (e.g., the theory of dissipative self-
organizing systems, the GAIA hypothesis, some elements of chaos theory, and new insights into
cosmic unifying principles) a new ideological and ethical basis for the further evolution of
mankind was developed. Economic theory was revised. Investments (both foreign and domestic)
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were redirected to sustainable enterprises and projects. A region-wide participatory process for
redefining societal goals and values was initiated.

2010: The new paradigm was enthusiastically accepted all over the world. In South-east
Asia, a social consensus was reached about the desirability of redirecting growth from material
consumption (once a decent level was reached) to the satisfaction of the non-material needs and
to the development of the full human potential. A process of societal and interpersonal exploration
of alternatives for self-realization, creativity, and development of new social and cultural reaches
was initiated. The idea of a frugal society was more and more accepted as a healthy ideal.

2020: A great shift in values occurred all over the world. There was a burgeoning of a new
sense of solidarity at the level of the human species . This led to a shifts in the patterns of
development, efforts to increase energy efficiency, decrease energy and material consumption in
the overdeveloped countries and to develop biomanagement.

2030: First attempt to manage with GAIA at a global cooperative level.
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ROUND 2 - LOW CLIMATIC CHANGE. HIGH EQUITY

This group started with a world in 2050 in which there was smal] climatic change and high
equity. It was decided to go for as near an ideal world as we dared. Our planet of 2050 can be
characterized as follows:

••Theglobal climate has warmed on average by 1.5 degrees centigrade, but climate impacts
are modest, and sea level rise has been slight and manageable.

**Global fossil fuel energy consumption has been reduced and releases about 1.2 Gt of
carbon per year.

••The ratio of GDP per capita in developed to non-developed countries (1990 definitions)
has fallen from about 10:1 to 4:1.

••Intra-national equity is high relative to 1990: the income of the poorest fifth of the
population in each country is greater than one quarter of that of the richest fifth.

••Basic human economic and physical needs are being met in all regions.

••Desertification has been reversed, and deforestation has been stopped, and most defor-
ested and degraded lands are on the way to being reforested. The total forest area is slightly greater
than that in 1990.

••Biodiversity is somewhat lower than in 1990, but has been stable for a number of years,
with no further net loss of animal or vegetable species.

••World population has reached about 8 billion, and although due to population momentum
it is still rising, it is not expected to go beyond 9 million.

••The mega-cities of the late 20th century still exist, but have not grown substantially since
that time.

••Child mortality has decreased to 30 per thousand births on average, and is only slightly
higher in poorer countries than in richer countries.

••Life expectation at birth has risen to 74 years in poorer countries, and to 81 in richer
countries.

••Global food production is sufficient to assure at least an adequate diet for all, averaging
2800 calories per capita-day.

ON A PATH TO PARADISE
NOTE TO EDITOR OF ENCYCLOPEDIA GALACT1CA: The following material is

submitted for possible inclusion under "Planet Earth: early history". Its extreme antiquity makes
it of considerable interest, but you may consider that its fragmentary nature (why such a
concentration on the region known as East Europe?) and evidence of varied authorship means that
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it should be completely rewritten. Alternatively, would you prefer me to submit it to the primitive
mythology editor? It was apparently written at a date known on Earth as AD 2050.

A PATH TO PARADISE
The following history of the last 60 years - 1990 to 2050 - has been prepared for use in

schools, so that our children can have a better understanding of how the Frugality Era started.

The title of this history may appear somewhat fanciful to many, and positively blasphemous
to Christian, Jewish and Muslim fundamentalists. But in spite of our many pressing social
problems, we should not forget that the Earth we know today would have indeed seemed like
Paradise to our ancestors of 1990, before the human population was stabilized, the greenhouse
effect controlled, a decent degree of economic equity introduced, and nation-states prevented
from threatening one another with weapons of mass destruction.

THE EVOLUTION OF A GLOBAL SECURITY SYSTEM
Between 1990 and 2005 a linked series of political and military events precipitated the

beginnings both of a planetary security system administered by the UN, and of a substantial
military build-down.

The de- facto end of the Cold Wa •• in 1990 had promised a significant "peace dividend". This
dividend was seriously threatened by the US-Iraq conflict until May 1992, when the UN secretary-
general negotiated a settlement, which not only resolved the immediate Gulf crisis, but led to
productive peace talks between Israel and its Arab neighbours.

By 1993 the Gulf was substantially at peace. Democratic governments were successfully
elected in Iraq and Iran. At the urging of the UN, the Arab states grudgingly recognized Israel,
which in tum agreed to the creation of a new "Palestine" on 60% of the West Bank.

In 1995, the nearly-complete transfer of power from the minority white government of South
Africa was derailed when conflicts erupted between black political groups. General strikes
followed in the gold, chromium, and platinum mines, and large irregular forces from Lesotho and
Botswana crossed the border into South Africa. At the urgent request of joint presidents de Klerk
and Nelson Mandela, casualties were kept below the 10,000 level by the quick deployment of UN
troops, principally from the Japanese Self-Defence Force.

The success of the UN in the Gulf and in southern Africa led in early 1996 to the adoption
of a resolution authorizing the UN Security Council to maintain a permanent international peace-
keeping force, and to reduce global military spending by 30 percent within 10 years.

The DARA (Disarmament And Restructuring Arrangement) treaty, ratified by all UN
member states by 1997, called for military cuts in every country, but for the maintenance of
military R&D budgets at pre-treaty levels, provided they were diverted to problems of energy
and environment • "beating our swords into plowshares" in the memorable phrase of a White
House speechwriter, which was treated as original by the US media. DARA also specified that
part of the reduction in military spending in the North was to fund technology transfers to
developing countries.
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DAR A was extended further in 1999, committing the signatories to further military
reductions averaging 20 percent per decade from 2007 through 2027.

In the years following the 1992 UN environment and development conference (described
in more detail below) information on the environment became increasingly widely available. A
group of behind-the-scenes policy advisers from 55 countries established regular meetings at a
secluded spa in Southern Austria. Their efforts led to the creation in 2001 of the UN Ecospheric
Council. Its mandate, which included enforcement powers on appeal to the Security Council, was
to resolve, and if necessary to make final judgments on trans-boundary and global commons
environmental and ecological disputes; to fund and co-ordinate international R&D in environ-
mental science, environmental protection, and conservation, to provide a decision-making body
for long-term international ecological policy.

In 2004, realizing that a militarily and ecologically secure world could not exist in the
absence of economic equity, the members of the Security and Ecospheric Councils, in a rare joint
session, recommended the formation of an Equity Council. The new UN Equity Council drafted
an International Convention on Human Equity, which incorporated earlier human rights
conventions, pledging that the annual income of the poorest 20 percent in any country should be
no less than one quarter of the annual income of the richest 20 percent of the citizens of the same
country. The Equity Council, chaired by the Dalai Lama (now aged over 100) had enforcement
power in that it could add a levy to the income taxes of any offending countries. But it was not
until 2017 that the last four countries (Monaco, Armenia, Angola and California, which had left
the Union when the US Supreme Court, headed by Chief Justice Jesse Jackson, ruled the Equity
Convention constitutional) were finally brought into line. Apart from the one-quarter equity rule,
and subject to the observance of basic human rights provisions, nations could adopt any social and
economic system they wished: socialist, free-market, feudal or theocratic.

THE SHORT-LIVED TRIUMPH OP THE FREE MARKET
Although there were no major interstate wars after the 1997 DARA treaty, the years 1990

to 2015 were by no means peaceful politically, as the history of Eastern Europe and the USSR
illustrates. After the initial revolutionary euphoria triggered by perestroika in the late 1980s, these
countries faced massive political and economic problems.

By 1991, internal security and stability had become the major issue, except in the former
German Democratic Republic, now effectively absorbed into Greater Germany.Most countries
saw frequent changes in government, due to internal unrest, economic instability and the difficulty
of finding export markets for low-quality products. Lack of econo^c resources made it
impossible for governments to address ecological degradation, which increased popular dissent,
especially over urban pollution and contaminated food. Continued large-scale emigration to West
Europe, especially of skilled and professional classes, further undermined these economies.

During the 1990s all the Soviet and East European republics experienced grave difficulties
in establishing effective economic restructuring, especially of industry. But the break-up of
collective and co-operative farms allowed agriculture to be successfully re-organized, and it soon
became the major segment of most economies. By 1995 food production was increasing rapidly,
first in the smaller countries and then in the USSR. The South Ukraine and North Caucasus were
by this time exporting grain to the other republics, although the USSR remained a net grain
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importer until the end of the century. In the rest of East Europe there was agricultural over-
production, but international competition and the low quality of farm products (especially as a
result of pollution of farmlands) did not permit these countries to develop strong food exports.

Throughout the region, the rapid transition from command economies to free market
systems led to massive unemployment, an almost total lack of social security, and great
inequalities of income: an extremely wealthy factory-owning and land-owning class had
developed out of elements of the old nomenklatura. In Poland, Hungary and some other countries,
the RomanCatholic Church had introduced religious instruction into schools, andused its political
power to outlaw abortion and access to birth control. Religious fundamentalism (Catholic,
Orthodox and Muslim) spread among the unemployed.

These factors all increased political tensions, and led to several insurrections. In the USSR,
the new market structures were unable for many years to overcome the sabotage and inefficiency
of the still-surviving elements of the old system, such as the all-Union ministries. Industry was
still highly inefficient, except in a few places such as Moscow, the oil-producing districts, and
some regions where agriculture had been successfully re-established.

However, by 2012, integration into the world economy, substantial growth in food
production, and increasing political stability had made the Soviet Union and most of East Europe
attractive to outside investment, and the region entered a period of rapid economic growth.

THE BEGINNINGS OF THE FRUGAL SOCIETY
How did the primitive value-systems suggested by these events evolve so rapidly into the

Frugal Society we know so well today? The roots of this remarkable ethical regeneration go back
to the 1992 United Nations Conference on Environment and Development.

The official conference, in spite of its sonorous formal opening in the restored opera house
at Manaus, Brazil, was an almost complete failure. Petty confrontations and fights for narrow
national and sectoral interests predominated.

There were some limited successes. Apart from the US and Japan, all states agreed to a final
declaration with everyone promising to investigate alternative energy, consider North-South
monetary and technology transfers, and pledging to maintain the health of the biosphere. But there
was a firm commitment to phase out production of CFCs by 2010 in industrialized countries, with
developing countries getting an additional 10 years grace periods. HCFCs, the short-term
substitutes for CFCs, were to be phased out 20 years after CFCs.

But no meaningful and binding agreements were reached to cope with global climatic
change or to move towards sustainable development. The North-South dialogue largely stalled,
unable to agree on the relationships between poverty and environmental degradation, the increase
in North-South inequity, the overwhelming cumulative responsibility of the industrialized
countries for greenhouse gas emissions, over-consumption in the North, access to technology, and
the need for some new international economic system. A feeling of stalemate prevailed in the
official delegations, which paralysed further negotiations.

However, the non-official parallel events taking place simultaneously with the UNCED
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followed a very different course. The so-called "Independent Sectors" had reached basic
agreement on a minimum set of fundamental values before the conference opened, and decided
to make a joint appeal to the peoples of the Earth. Youth groups from the South and the North,
the East and the West, across cultures and social classes, proclaimed a Manifesto for Planetary
Solidarity. NGOs, civilian associations, community-based associations, religious and intellectual
leaders, and indigenous peoples' federations successfully focused attention on equity, solidarity,
the potential of decentralized participation, and the need to allow the voices of the Poor to beheard.

This multilingual but surprisingly united clamour, and its contrast with the boring
ineffectiveness of the official conference, deeply moved public opinion throughout the world,
triggering an awakening of the global conscience, and providing a common goal for the millions
of young people who had been searching for meaning for some decades. A world-wide, multi-
level, de-centralized and wholly unofficial network-of-networks called the "Human Confedera-
tion" was launched, with the stated aim of making possible a new stage of evolution of mankind
through cooperation and solidarity.

By 1996 the Human Confederation had been consolidated, and had attracted the support of
leading intellectuals, artists, community leaders, and many political and religious personalities.
A new sense of belonging and identity, in relation to the ascent and evolution of life in the
Universe, began to emerge. Traditional political parties and even governments began to take the
movement seriously. The mass media disseminated its message worldwide, and education
systems started to teach it in schools.

In 1999 the World Convention of Churches and Religions released an Ecological Manifesto
on the Destiny of Humanity and Our Planet. It emphasized the common humanistic roots of all
religions, and the search for love, meaning, and synergy, while encouraging and respecting
cultural and religious pluralism. The desirability of frugality in material consumption was stressed
as a basic cultural goal, and a pre-requisite for further spiritual and cultural growth. Love for life
in all its forms was identified as a common religious value. The manifesto stated that the GAIA
concept reflected basic truths embedded in all major religions.

In 2010 a new ideological and ethical basis for the further evolution of mankind was
proposed by a group of leading personalities. This paradigm embodied a new synthesis of modern
scientific knowledge and ancient wisdom, drawing upon the Eastern traditional philosophies, the
Western religions, the Ghandian social strategies and outlook, and the new scientific ideas (i.e.
theory of evolving and self-organizing systems, the GAIA hypothesis, some elements of Chaos
theory, new insights into cosmic unifying principles, and new developments in humanistic and
transpersonal psychology).

By 2015 these new ethical values had become enthusiastically accepted all over the world.
A social consensus was reached about the desirability of redirecting growth away from material
consumption (once a decent level is reached) to the satisfaction of non-material needs and to
develop a full human potential. A process of societal and interpersonal exploration of alternatives
for self-realization, creativity, and development of new social and cultural dimensions was
initiated.

The idea of the Frugal Society had been almost universally adopted as a basic ideal. Today,
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we look back on this great moral crisis of the early 21st century with tolerance, as humankind's
"Rite of Passage" from childhood to adulthood.

THE NEW ECONOMICS
Parallel with the emergence of a new human ethic, the main lines of today's economic

system were emerging. Until the late 1980s, the rival dogmas of the free market and the command
or centrally- planned economy inhibited most new ideas, although Green Consumerism provided
an early hint of what was to come. But by 1993 the command economy had been abandoned even
by China, though it was to linger on in North Korea until 1999.

Free market economics did not prove their bankruptcy quite so dramatically as command
economy ideas - indeed, the early 1990s saw their increasingly dogmatic adoption in East Europe,
Latin America and other nations owing money to the IMF, until in 1995 this agency was merged
with the UN Disaster Relief Organization, and quietly wound up in 1999.

Gradually, as the inability of the old economics to respond to the new ethical priorities
became clear, a new economic theory was evolving. During the 1990s, drawing on efforts in
different academic centers of the world, frustrated with the futile attempts to patch environmental
values into neo-liberal theories, the New Economics emerged.

It was based on a whole-system, human-valued, evolutionary and dynamic approach; on
the intemalization of non-material and non-monetary values; on the satisfaction of fundamental
material and non-material human needs; on the introduction of social and ecological stocks and
trends in the national and global accounting systems and in GNP; and on a GAIAN vision of a
synergistic, self-regulating, ecospheric planetary system. Its normative aspects included a
gradual de-materialization of the economy, after a basic platform of material consumption had
been reached on an equitable basis for the whole of mankind, within the biospheric limits. After
this satisfactory level of material consumption has been obtained, further economic growth (based
predominantly on information, cultural and spiritual goods and services) has no foreseeable
physical limits.

The new economic theory was widely accepted by the end of the century. The composition
of GNP was shifted gradually towards non-material elements, after a period of rapid material
growth in the South necessary for the basic coverage of material human needs. Some industrial-
ized countries, including the Nordic nations, voluntarily started a reduction in per capita material
and energy consumption, starting a trend which spread via Canada, to California and (via the guru
network) to Nepal, India and eventually most of the world.

A number of major transnational corporations, first in Japan and then elsewhere, started to
move to the era of re-consumption, with the new corporate goal of maximizing the useful life of
products, based on the well-being of humans and of the planet. They shifted gradually from
maximizing value to minimizing disvalue, as a response of shifting consumer behaviour and
preferences. Products, either in part or whole, were used for longer periods, re-cycled, re-used,
and re-purchased in an ongoing circular system. Built-in durability, rather that obsolescence,
became the norm.

By 2010 a general re-structuring of economic values was well under way. Besides the
abandoning of material consumption as a value per se, and the increasing acceptance of material
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frugality as a desirable condition, new productive and commercialization systems began to
evolve. Those systems were geared to the efficient utilization of heterogeneity and diversity in
supply and demand, requiring flexible, de-centralized, and adaptive networks. The new techno-
economic revolution allowed de- concentration, adaptation to local social and ecological
conditions, and the independence of the economy of scale.

By 2020 the material needs of the world population had been covered to aminimum extent.
Extreme absolute poverty had been eradicated, and concern shifted to relative poverty, and to the
need to reach a universal and decent level of material consumption. Some industrialized countries
start a new period of economic growth based on non- material consumption.

By 2040, North-South inequity of GNP per capita was down to 5:1, and still falling, and
West-East inequity had been reduced to 2:1; all but a few nations had reached the one quarter /
one fifth UN target. By then, cross- cultural enrichment in most societies had triggered a new era
of non-material and fast economic growth. An increasing fraction of the economy was already
directed to the regeneration and renewal of the ecosphere. The global economic system reached
zero-growth in its material aspects in 2045, but continued to grow steadily through non-material
production and consumption.

Previous fears that the economy would stagnate because of the transition from a material
to a non-material basis had largely vanished, although the conservative Stockholm and Bleiberg
Environment Institute, together with the Doomwatch Institute (which had moved from Washing-
ton to Tibet after 35 consecutive years without a collapse in world grain markets) started a joint
fore-, back- and sidecasting exercise based on a projected outer limit in spiritual resources.

THE NEW AGRICULTURE
The late 20th and early first decades of the 21st centuries were marked by rapid advances

in biotechnology, especially in its applications to agriculture and energy. One of the earliest
actions of the UN Ecospheric Council, in 2004, was to establish a coordinating body for
biotechnology R&D, based on support of a network of over 300 research centres, most of them
in the South, so that research objectives could reflect the real needs of end-users - a strategy
regarded as somewhat radical in that period. The council also drafted a convention on property
rights which made all biotechnology research widely available, with a small royalty payment
sufficient to finance further research. After stiff Northern opposition, the convention was ratified
in 2009.

The early targets of the planetary biotechnology network were widely regarded as visionary
at the time, though as we know most of them were achieved by 2035. They included the
development of yeasts which could fix carbon dioxide from power plant gases, the extraction of
electricity-producing genes from electric eels, and the development of applied bioluminescence
from fireflies - the forerunner of the glow-walls now so widely used. The biotechnology network
directed agricultural R&D priorities away from trying to increase the yield per hectare of crop
plants already known to be edible, towards identifying plants which produced the most biomass
per hectare in each of the world's major ecological zones, and then making them edible. Water
hyacinth as a salad and reindeer lichen as a high-fibre vegetable were early triumphs.

The modern science of side-casting, a development of the late 20th century concept of lateral
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thinking or daydreaming, has its roots in the forecasting techniques of the Limits to Growth
school. The Ecospheric Council was the earliest global institution to base its strategies on the
expectation that scientific breakthroughs can rarely be predicted.

By 2010 it became possible to grow meat and poultry reliably and economically in cell
culture, but it was not until 2015 that regulatory approval was granted for selling VGM (vat-
grown-meat) and not until 2025 that food processing technologies advanced enough to permit the
preparation of VGM in palatable forms. By 2030 VGM venison and quail were particularly
popular in Western Europe. The expanded use of VGM reduced the overall area necessary for
agriculture by vastly increasing meat production efficiency, a trend accelerated by the growing
spread of vegetarianism.

The Ecospheric Council's encouragement of Frugality Research led to an increase in not
only the yields but the robustness of agricultural (and agro-forestry) ecosystems, and in a steady
reduction of water, energy, and chemical fertilizer consumption in agriculture.

The Council had in 2009 established an interna*' ̂ nal environmental monitoring network
under the auspices of WMO and UNEP, and the United orates had donated one of the last military
surveillance satellite, paying for the last shuttle mission before the Council took over Cape
Mandela to outfit it for remote sensing. The international Space Station, placed in orbit in 2013,
and the Mars Base established in 2021, enabled the Council to measure global heating or cooling
to within .001 degrees centigrade. In 2025 the UPI-TASS Mars correspondent scooped Prensa
Romania-Catalunya with the news that although global warming was still in progress, the rate of
warming was at last decreasing.

By 2020 it was estimated that 50 percent of all crop production involved some elements of
biotechnology. The characterization at the University of Bombay, of the control pathway for the
enzyme mediating production of starch in rice lead, in 1996, to the widespread introduction of
the high-yield Sup-pro cultivar. Fertilizer consumption problems with this strain were solved
when the same researcher (who was awarded the Nobel Prize for his efforts posthumously in 2009)
accomplished the transfer of the genes for nitrogen-fixation into the plant. Higher rice yields fed
the still-growing populations of the East, which allowed for both an improvement in diet among
those populations and modest reforestation in that area.

The use of chemical pesticides was reduced by 50 percent between 1990 and 2010 in
response principal ly to the rise of "Green Consumerism", and all but eliminated by 2025 in favour
of biopesticides and ecological pest control.

Deforestation was substantially eliminated by the first action of the UN Ecospheric Council,
which established oversight over all land conversions except those undertaken by aboriginal
peoples. Reforestation projects between 2000 and 2015, generally carried out with North-South
funds transfers were done in such a way as to promote biodiversity, avoiding monocultural forests
whenever possible, and striving to establish ecosystems that provided food, fodder, fuel and
employment in a sustainable manner, for local populations. Specialty food, medicinal and
cosmetic products occupied an important niche in the economic systems that grew up around these
reforestation sites.
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The new field of ecological engineering was emerging by 2000, incorporating an sophis-
ticated understanding of both molecular biology and population dynamics. Diverse but managed
ecosystems were established on many degraded, stressed or changing land- types, leading to the
introduction of sophisticated but small- scale agroforestry in many parts of the world.

The use of hydroponic systems allowed even urban families to meet much of their own food
needs, and expanded use of mariculture and aquaculture, often but not always employing
bioengineered organisms, became widespread, particularly in the coastal and wetland areas.

Yields in both agroforestry and more traditional agriculture continued to increase with the
introduction of inexpensive microsensor technology for monitoring solar radiation and soil
moisture, structure, and nutrient levels. These devices were distributed widely through NGOs,
which also provided training in their use.

By 2035 the Ecospheric Council calculated that average protein intake across the world was
120 percent of the Recommended Daily Allowance, and caloric intake was approaching 2700
Calories/person-day. Three-quarters of the world's population now ate a diverse diet, and hunger
had been substantially eliminated.

HOW ENERGY ESCAPED FROM THE GREENHOUSE
The annual pilgrimage in Carinthia to the shrine of the Madonna of Bad-Bleiberg-and-the-

Greenhouse reminds at least this frontier province of the Second Austro-Hungarian Empire of the
widespread fears in the 1990s that the planet faced a 4 degrees centigrade increase in temperature.
How was this avoided?

Today, in 2050, policy decisions have radically reduced the rate of greenhouse gas buildup.
Concentrations of carbon dioxide (CO2) have risen to only 380 ppmv, nitrous oxide (N2O) to 310
ppbv, methane (CH4) to less than 1900, Fl 1 to only 0.39 ppbv and F12 to only 0.66 ppbv.

These limits were achieved through major changes in global and regional energy systems.
By 2050, global emissions of CO2 from fossil fuel combustion are down by 75%, from 5.5 GT
per year in 1990 to only 1.25 GT per year in 2050. Transportation systems have been modified
in Europe and North America, reducing dependence on the automobile. Automobile ownership
in developing countries has increased, but strict "California-style" emissions standards have been
introduced to minimize NOX emissions and tropospheric ozone formation. Moreover, now that
personal transport-capsules can be loaded onto trains and stratoliners, it is worth recalling how
energy-profligate 20th century transport now seems.

Total primary energy use has doubled since 1985 to approximately 630 EJ per year. This
represents a level of global commercial energy use of about 80 GJ per person per year,
approximately the level of Greece or Spain in 1987. There has been no net increase in electricity
generated from nuclear fission but the share of nuclear fission in primary energy production has
fallen from 1.5% toO.75% overtheperiod. Solar energy, (ormorebroadly non- carbon renewable
energy technologies including wind, and ocean thermal energy technologies, OTEC) now
contribute, on a global basis, about half of total commercial primary energy, up from less than
1% in 1990. Solar energy sources in 2050 produce about as much energy as was used globally
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in 1985 (approximately 320 EJ). Natural gas use is somewhat lower than the 1985 level,
contributing about 15% of global supplies. Oil use has declined by a factor of 4 and now provides
about 10% of total primary energy.

Hydroelectric development has been expanded, with completion of all the large hydro
projects under construction or planned in 1990. In addition, thousands of small, low-head hydro
projects have been brought on-stream. Taken together, hydropower produces about 3 times as
much energy as in 1985, or about 10% of the global total. Commercial biomass developments
provide about 10% of total supply on an annually cycled basis (i.e., with no net release of carbon
to the atmosphere). This energy is derived from a combination of forest plantations, algae,
agricultural residues, and biogasification. In addition, new biological solar technologies
contribute an additional 5% of total primary energy on a global basis. Since 2025, coal is no longer
used as a boiler fuel anywhere in the world.

This low level of energy demand was made possible by a massive, international research
program coordinated by the UN Ecospheric Council, designed to increase the efficiency of energy
use. Major efforts were made to develop efficient lighting, heating, transport, and industrial
production systems. These efforts resulted in an annual increase in the economic efficiency of
energy use (i.e., a decline in energy intensity per $ of GNP) of approximately 2% per year.

In a global effort to develop solar and other renewable energy technologies, a major 15-year
research, development, and demonstration program was launched in 1990. This program, costing
over $35 billion (US 1990 dollars) was conducted simultaneously in research centers in Northern
and Southern countries. It led to a number of joint venture and co-production agreements and,
by 2010, the cost of solar electricity had been reduced to less than $3 per GJ. Decentralized solar
systems were rapidly deployed on all continents following these engineering/economic break-
throughs.

A parallel research program on biomass energy systems rapidly reduced their costs and
increased the efficiency of biomass use. Fertilizers based on anhydrous ammonia have been
replaced by fertilizer produced from organic feedstocks, especially urea. All solid fuel is derived
from annually cycled biomass since 2025, with large increases in scientifically managed,
sustained yield, multi-crop, biomass plantations. Such scientifically- managed biomass systems
became competitive with conventional energy supplies by 2015. The development of biomass
"plantations" using multiple crops that supported local food and fodder needs through agroforestry
became commonplace by 2025. By 2050, biomass plantations (including algae ponds in desert
areas) generated an average of 10 MT of dry matter per hectare and covered approximately 5,000
- 7,000 million ha.

In order to achieve these results, major changes were made in energy pricing and
development policies. Approximately $30 billion was required for the development of solar
technologies, reducing the cost of solar electricity to about $10 per GJ. Taxes were introduced
in all regions to incorporate the environmental costs of energy into the price of fuels. The taxes
are set at $0.80 per GJ for gas, $1.50 per GJ for oil, and $ 1.80 per GJ for coal. The taxes on nuclear
energy are approximately $19.00 per GJ to cover the cost of long-term waste disposal and
decommissioning. In addition, consumption taxes on energy have been imposed on coal, oil, and
gas use in the industrial countries. Taxes are set at 65%, 50%, and 30% of the price respectively.
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In Europe the energy system is today largely dependent on natural gas, biomass, and solar
resources. The natural gas comes from the North Sea and Soviet Union, the biomass from
Scandinavia and Central Europe, and the solar from Southern Europe and North Africa. New
multi-national projects deliver Siberian gas to China and Japan from the eastern part of the Soviet
Union and to Europe from the Western part of the Soviet Union. Wind resources have been
developed heavily for local use in Denmark, UK, Netherlands and Northern Germany.

Major programs were developed in the period between 2005 and 2025 to transport and store
energy. Large-scale hydrogen supply systems now deliver solar-derived hydrogen from North
Africa to Europe, from Central Asia to the heart of the Soviet Union and China and from the
Southwest US to metropolitan demand centers. Superconducting transmission lines reduce
electricity losses between the hydrogen (or solar) supply centers and their remote load centers.

Research into carbon sequestration technologies during the period between 2000 and 2025
developed new technology for removing CO2 from the atmosphere. Some of these technologies
involve chemically-enhanced biological fixation through genetically- engineered photosynthetic
substances. Others use mechanical and chemical "scrubbing" techniques to scavenge CO2 from
stack gas exhaust.

Not all countries achieved immediate economic gains from these measures. Special efforts
have been made to compensate those who bear the brunt of higher energy prices and shifts in the
fuel mix. Compensation programs, using the revenues raised by energy taxes have been used to
compensate those countries (e.g., OPEC) which could have suffered from this rapid transition
away from fossil fuels. Within energy producing countries, efforts have been made to compensate
coal-miners and others who lost jobs and income in the transition.

To assure increased equity in the period after 2000, new regimes were initiated to support
joint development and shared access to advanced technologies. These programs emphasized the
adaptation of emerging technologies to the cultural and economic environment in which they were
embedded. They also encouraged joint- venture, licensing, and co-production agreements to
facilitate joint ownership of the intellectual property that emerged from the cooperative
development programs. By these measures, strong private-sector partnerships that bridge
national lines were established, increasing regional inter-dependance through thejoint ownership
and development of energy technologies.

A SUSTAINABLE AND EQUITABLE WORLD WITH A STABLE CLIMATE
The world of 2050 is a very different one from that in the late 20th century. School children

today are amazed at the wasteful ways of their grandparents, at their primitive modes of thinking,
and at their tolerance of differences in human well-being of a now-unimaginable scale.

The familiar concept of earthkeeping, then called sustainable development, is now central
to the Frugal Society.
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Chapter I
Description of Endpoint 2050

A. Endpoint 20S0
Our endpoint is to a large degree described in the Table of Social and Economic Indicators

(Table 1), Table of Land Use (Table 2) and Table of Energy Use (Table 3) included in our
appendix. In the main lines our endpoint can be described as follows:

1. Political Sphere
In political terms the world now enjoys considerably more freedom than at any time in the

past. Trends toward limitation on state power, visible in centuries previous to the 20th, have
reasserted themselves, and spread geographically. States, especially in Asia and Latin America,
but also in Africa, have devolved considerable power and responsibility to regional and local
community authorities. This has improved the rationality of land use, as local people often have
direct control over local resources. Strong centralization in general has proved too costly to
maintain in environmental, economic, and political terms for economies and states of whatever
ideological persuasions. Citizen participation in public life is today higher than at any time in the
past, although to sharply different degrees around the world. The speed ofinformation flow, and
the ease with which people now form alliances and political groups, assures that dictatorships and
unchecked state authority are-and will remain for the foreseeable future5—rare. Sovereignty, as
understood in previous centuries, today is much more diffuse, as global and mega-regional
organizations and regulatory bodies exert considerable powers on certain issues, as do local
authorities on other issues. The nation-state, a political form invented in the 18th century and
never easily applicable around the world, still exists but with reduced autonomy, hemmed in by
both transnational power and sub-national power.

2. Environmental Sphere
The spectacular pollution problems generated in the 19th and especially 20th centuries are

now much reduced, although quite unevenly around the globe. Especially in Europe, Japan, and
North America, air and water quality is now an insignificant menace to human health, with the
exception of some zones in E.Europe, the Soviet Union, and New Jersey. In the South, pollution-
derived health problems are reduced from the high levels of 2010 and 2020, but remain
significantly greater than in the North. Beyond pollution, the extraordinary aspect of today's
natural environment is that land use patterns have grown far more stable than in recent centuries.
The millennia of arable expansion has ceased (permitted by stability in world population). In
particular, the tremendous growth in arable land of the 19th and 20th centuries, with all its
attendant ecological disruptions, has been replaced by a modest decline after 202S. Deforestation,
also rampant in the 19th and 20th centuries, is now reversed, and modest rates of net afforestation
prevail. Grazing land continues to shrink worldwide, although much of it now goes to no
economic use (a tiny proportion in Africa and Amazonia now houses solar collectors). In general,
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while land still passes in and out of a particular usage, the rates of land conversion are far lower
than in recent centuries, hence the greater stability in land use patterns and ecosystems.

3. Energy Sphere
Today the world relies heavily on solar and other renewable energy sources, which account

for over 60% of our energy consumption. This proportion is roughly the same in both North and
South. Production and consumption are both centered in the South, where solar energy is used
in most every household, and where the urban grids also draw most of their power from solar. Oil
has declined sharply in importance, partly a result of gradual price increases over the years, and
partly in consequence of the increasingly clear scientific evidence that its contribution to carbon
emissions threatened to warm the atmosphere uncomfortably.

4. Economic Indicators
Economic growth in the world as a whole is about 3% per capita per annum. In the North,

however, it is only 1.7%, and has decreased fairly steadily from 2.3% in the 1990s. This rate is
the lowest in centuries as a secular trend, although on several occasions in the recent past (since
1850) growth did slow to such rates for a decade or two. In the South, growth has now reached
3% or slightly above, showing a modest rate of improvement from the 1990s on, with a few
interruptions. It remains strongest in Asia and Latin America and lags in Africa, as it has
frequently for 70 years now. The total growth since 1990 now totals 600% in the South and 270%
in the North.

Real incomeper capita in the world is now at $6,000 (in 1990 $), roughly $ 1,800 in the South
and $35,000 in the North. This inequity, while considerable, is much less than that of 1990 when
theratio between the two was about 40:1 (if one believes the 1990 figures, which often understated
subsistence economy income). Today that ratio stands at 6:1. Incomes in the North have reached
the point where many people work much less hard than in previous decades, preferring leisure
to additional income; many others combine varieties of productive labor in their workday. In the
South this leisure and labor diversification effect remains in its infancy; indeed throughout most
of the South the incentives to work hard are now at least as great as in the past, as consumption
levels remain well below any "saturation" point except among the elite.

Income distribution, (within countries now, rather than between North and South) measured
by the World Bank's Equity Ratio, has shown only modest change in the 21 st century. Globally,
while the ratio was 11:1 in 1990 it remains at 8:1 today. Within societies of both North and South
inequity has declined only by about 25% in these six decades; growth, as throughout modern
history, has partly mitigated the sense of unfairness this condition promotes.

Economic cushion,by which we mean the stock of wealth (in every form) that one feels sure
one can call upon in emergency, now proves satisfactory for 95% of the population in the North
and 60% in the South. This represents an improvement of small proportions in the North, where
well back in 1990 80% of the population could feel adequate economic security, but a great one
in the South where widespread grinding poverty in 1990 permitted only 20% to feel this way. In
the South, kinship networks have persisted to a strong degree, allowing the poor to call upon
relatives and neighbors in times of personal distress.

Food availability is now satisfactory in 91 % of the world. In the North everyone has assured
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access to adequate food supply, as was almost the case in 1990. But the big change has taken place
in the South, where today food is readily available at affordable prices to 70% of Africans and
90% of Asians and Latin Americans. Improved market efficiency, storage facilities, and transport
systems-assuming they can be maintained-assure the rarity of famine and, in most parts of the
world, even of shortages.

5. Social Indicators
Child mortality has declined worldwide to about 30/1000, down from 105 in 1990 and 80

in 2005. Life expectancy is now 67 globally, up from 61 in 1990. Literacy rates now approach
100% in the North and much of the South, although they remain comparatively low in Africa and
in mountain Asia and South America. They show a strong correlation to income, as they have
for centuries, but even in some of the poorer regions today aggressive government and
international education campaigns have helped greatly. Individual physical security—from acts
of violence perpetrated by fellow citizens-remains a serious problem in cities of both North and
South. It has resisted all efforts at amelioration in the North, while in the South it has improved
from the alarming conditions prevailing early in the 21st century. Reduction in rural-to-urban
migration, resting on continued improvements to agricultural incomes in the South, puts
proportionally fewer young men in the urban populations than three decades ago, has allowed
urban age structure to even out, with a strong beneficial effect on levels of urban violence. Further
improvement can be expected in the South here from demographics alone, as long as drug
problems can be held in check.

Population totals indicate one of the signal achievements of our species in the 20th century.
A 300-year trend towards high population growth is now clearly over, indeed has been for decades.
Beyond this, recent figures indicate world population has now levelled off at around 8 billion.
Never before in human history~at least since the dawn of agriculture—has global population held
steady except briefly through temporary rises in death rates brought on by plagues and famines.
We must pause to thank the Central and East Europeans for pioneering the way to stable population
back at the end of the last century.

B. Summary of 2050 Endpoint
At a glance, the distinguishing features of our world in 2050 are:
1. global population stability;
2. heavy reliance on solar power in both commercial and household use;
3. agricultural efficiency 2 or 3 times greater than in 1990 and ten times as efficient as in
1790;
4. strong transnational institutions keeping political conflict in check so that war cannot
escalate into widespread conflagrations; others work chiefly on environmental concerns
such as biodiversity preserves, and air and water quality;
5. global temperature kept in check-the crises on the horizon in 1990 never materialized
as solar replaced oil and coal, and as net deforestation slowed and reversed.
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Chapter II
History of International Institutions and Agreements

The longstanding trend toward transnational, multinational, and international institutions,
begun in the 19th century and carried forth in the 20th, intensified sharply in the early 21 st century.
Many such bodies failed in their missions and were soon replaced by others. As fears of military
Armageddon slowly and haltingly created such institutions in previous centuries, after 1990 new
fears of ecological collapse combined with the older concerns to accelerate institution-building.
The first and most important phase came in the 1990s, when old institutions acquired new force,
and some new ones were born.

The years 1990 to 2050 witnessed a significant strengthening and integration of interna-
tional institutions and agreements relating to environment and development, in part driven by a
need for significantly enhanced international cooperation in limiting climate change and
promoting global sustainable development. Concomitantly, international law relating to the right
and duties of states for protecting the global environment progressively evolved to promote the
principles of solidarity and collective responsibility, while at the same time addressing the
situation of developing countries.

The 1990s were a crucial decade in this regard, establishing most of the new agreements
and coordinating mechanisms required to respond to climate change. For example, in 1991 all
international agreements and institutions, including those of the UN system, were requested to
study and report on the relevance of their programs and activities to limiting and adapting to
climate change. These reports were completed by 1992 and led not only to involvement of new
international bodies but, by the middle of the decade, to enhanced contributions to tackling the
problem.

In particular, the World Bank, the regional development banks and the International
Monetary Fund, were charged to assess the contributions of their programs to global wanning,
e.g. support of inefficient and non- sustainable energy, cattle grazing and forestry projects. The
result was that by 1995, the multilateral development banks and the IMF had instituted
fundamental reforms to ensure integration of environmental and sustainable development
consideration into all aspects of their programs, including measures to reduce and then eliminate
negative contributions to global warming. This action contributed in part to environmental group
acceptance and creation of a new environmental fund at the World Bank, to which western
governments contributed with new and additional financial resources. At the same time, the
multilateral development banks significantly augmented their environmental staff in order to
provide greater technical and training assistance to developing countries. Of special note, during
this time, is that the European Bank for Reconstruction and Development got off the ground and
became an important source of funding and financial assistance to Eastern Europe to support
development of its infrastructure and restructure its economy along significantly more energy-
efficient and non-polluting lines.

The year 1992 proved to be a crucial one, successfully launching international agreements
and programs without which it would have been impossible to stabilize the atmosphere at today's
conditions, while at the same time improving global environmental and economic conditions. Not
the least of these events was the successful conclusion of the 1992 UN Environment and



Development Conference in Brazil. Despite earlier indications that the Conference would be a
stalemated clash between north and south, it resulted in an important new agreement on the
interdependence of the nations of the earth in order to maintain global ecological security, on the
need of the north to deal with the economic and environmental problems of the south in political,
economic, technical and financial terms; on the need to integrate and coordinate better,
international institutions and agreements concerned with environmental development, trade and
finance so as to establish cross-media/cross-sectoral mechanisms, and to initiate acceptance of the
concept of intergenerational equity. As a result of conference, the UN Environment Program was
substantially strengthened. The 1992 Conference also provided the venue to conclude a number
of new legal instruments, the most crucial of which addressed climate change and forest
conservation.

The Climate Convention, which entered into force in 1994, was the central mechanism in
reaching climate stabilization by the middle of this century, although it was heavily supported and
reinforced by a number of activities under other institutions and agreements, such as those of the
multilateral development banks. The Convention was implemented in phases with developed
countries taking the first steps to reduce their CO2 emissionsby 20 per cent of 1990 levels by 2005.
A technical and financial assistance mechanism for developing countries was established to slow
the growth of their CO2 emissions and to retard deforestation. All countries were charged to
develop national strategies for reducing greenhouse gas emissions. Along with the original
convention were associated legal instruments addressing forests, other greenhouse gases such as
methane and nitrous oxide. The Climate Convention pushed an aggressive scientific agenda which
verified the existence of global warming and identified regional impacts that had been predicted
. Before the end of the decade the Convention parties had established a global greenhouse gas
budget at today's concentration levels and work out an equitably derived reduction schedule to
meet this objective. Tentative targets in the Convention were set and revised over time. The
Convention also created a strong institutional structure capable of monitoring and evaluating
emissions data, ensuring compliance and settling disputes.

Fortunately, the Climate Convention was able to rely on the Montreal Protocol to control
ozone-depleting substances which were also greenhouse gases. By 1992, amendments to the
Montreal Protocol phasing out CFCs by 2000 had entered into force and there was widespread
adherence to and compliance with the Protocol, also by China and India. The financial assistance
mechanism of the Protocol was a success and CFCs were indeed phased out by 2000 and HCFC
by 2020. Measures were also introduced to avoid venting of stocked CFCs. Collaboration
between the Montreal Protocol and the Climate Convention was superb ensuring the development
of chemicals that did not deplete the stratospheric ozone layer and that had negligible greenhouse
worming potential. The Montreal Funding mechanism also proved to be an excellent precedent
for the Climate Convention with feasibility studies and eventually identification of precise needs
of developing countries to reduce greenhouse gas emissions.

About the same time, in part from environmental community pressure and in part as a result
of preparations for the 1992 Conference, the General Agreement on Tariffs and Trade /GATT/
undertook for the first time a round specially devoted to the environment. In particular, it
established new principles on the role of trade and protection of the environment and sustainable
development. Its efforts helped to remove barriers to real trade in natural products from
developing countries leading to greater conservation of resources and elimination of subsidies
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supporting activities producing emissions of greenhouse gases.

Forest conservation measures were taken in a variety of fora at the beginning of the 1990s.
The International Tropical Timber Organization (ITTO) was renewed with substantial new
financial input along with an increased mandate to promote forest conservation. The Tropical
Forestry Action Plan (TFAP) was thoroughly reformed and made a significant contribution to
slowing deforestation and a positive contribution to reducing global CO2 emissions. Shortly after
entry into force of the Climate Convention, a coordinating mechanism was established among the
Convention, the Food and Agriculture Organization (FAO), a new TFAP Steering Group, UNEP,
UNDP and the ITTO, which led not only to aggressive action on halting tropical deforestation by
2010 but net growth in world forests thereafter along with protection of biodiversity and the
interests of indigenous peoples.

A particular crucial event occurred in 1993 when the US began again to contribute to the
UN Population Fund. With aggressive US support the Fund played a fundamental role in
promoting dissemination of birth control practices. The US also ratified the Discrimination
Against Women Convention the same year.

In part, as a result of the requested studies, strategies to limit climate change called upon
a multitude of international fora as scientific and economic understanding increased.

For example, in 1992 the Antarctic Treaty parties in essence banned oil and gas exploitation
in Antarctica. The Organization for Economic Cooperation and Development (OECD) countries,
in part through its Development Assistance Committee, stepped up efforts to facilitate technology
transfer and institutional knowhow to developing Eastern European countries.

The International Maritime Organization developed a new liability regime for transport of
oil reflecting the true costs of potential accidents.

The UNEP Regional Seas agreements proved to be important for introducing regional
strategies, including identifying developing coastal areas at risk, and to protecting coral reefs
which were determined to be both an indicator of global warming and important as a CO2 sink.

The UN Regional Commissions also played a significant role in implementing a variety of
regional strategies. The Economic Commission for Europe (ECE), for example, facilitated
technology transfer to Eastern Europe, including assisting in doubling energy efficiency there by
2000. In addition, its Convention on Long RangeTransboundary Air Pollution provided the basis
to reduce greenhouse gas precursors such as NOx and VOCs by the year 2000, leading to the
necessary limitations on tropospheric ozone and reduction of harmful impacts on forests. The
ECE success was repeated in other regions by early in the 21st century.

Another key ingredient to the international community's success in responding to climate
change was the US rejoining Unesco in 1993. Unesco was instrumental in facilitating public
awareness and education on the problem and in promoting local actions.

The Basel Convention on Transfrontier Movement of Hazardous Wastes, which entered
into force in 1992, even got into the act. Five years after its entry into force, in cooperation with
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the OECD, it had expanded its programs to reduce non/hazardous waste management including
control of methane emissions from landfills and promoting recycling in part to reduce energy
consumption.

While there continued to be significant political, economic, technical and environmental
concerns about nuclear energy, the International Atomic Energy Agency (IAEA) and the OECD
International Energy Agency kept up support for research on waste disposal and new technolo-
gies. By the end of the first decade in the 21st century a new, inherently safe design for nuclear
power plans began to come on line. Waste disposal techniques had been developed to neutralize
and isolate such wastes from the biosphere, and an international repository had been identified.
Otherwise, radioactive waste disposal at sea had been banned by the London Dumping
Convention in the year 2000. In addition, the International Atomic Energy Agency had introduced
a detailed set of guidelines on radioactive waste management and developed a new convention
on nuclear accident liability at the same time. By 2000 all potential and existing nuclear weapons
states were a party to the Nuclear Non/proliferation Treaty. The reduction in tensions between
East/West, Mideast and in the Asian subcontinent had resulted in significant reductions in nuclear
arsenals. The same was true in South Africa with the full abolition of apartheid in 1995. Moreover,
France ratified the Nuclear Test Ban Treaty in 1995 and the US became a full party to the South
Pacific Nuclear Free Zone Treaty Protocols the same year. All the above actions led to public
acceptance of increased reliance on nuclear power.

By 2005, significant strides had been made in improving the quality of water and air
worldwide. This was effected in part through the UN regional commissions, significant assistance
by the OECD countries and through programs of the World Health Organization and the
International Program on Chemical Safety.

Finally, the record would be incomplete without noting the growth of NGOs worldwide.
By the end of the century a global network of environmental and development NGOs ensured
aggressive government actions at home and abroad, including broad-based public participation.
The International Union for the Conservation of Nature, a dual govemment/NGO organization,
was instrumental in this regard.



Chapter III
Energy, Forests, and Agriculture

Energy
In the early part of the 1990s several events combined to bring about the beginnings of some

major shifts in both the North and South on attitudes to what constitutes a wise path of energy
development. Few of these events were related to concerns about global warming.

In the North the prolonged Iraq crisis and the increased Arab-Western tensions which
followed led to higher and also more volatile energy prices through to 1994, leading to economic
disruptions (especially in the USA with its large trade deficit), and loss of investment confidence
in some major sectors. Even the Japanese trade surplus and business confidence suffered.

The first major response was taken at the 1992 Economic Summit, when an OECD-wide
oil tax was agreed, aimed at holding consumer prices to a floor of $25 a barrel ($ 1990) rising to
$30 abarrel in 2000. OECD thus partly fulfilled the function that OPEC had in the 1970s--making
alternatives to oil more attractive-but did so gradually, more permanently, and without the
political fissures of that era. Surplus revenues during times of lower prices were used both as a
price-cushioning mechanism and to fund a rapid acceleration of R & D and implementation
programs for energy efficiency and renewable energy. Taxes on other fuels were phased in during
the late 1990s and early 21st century principally for environmental and greenhouse reasons.

By 1995 the concept that governments should intervene in energy markets by setting
technical performance standards for major energy-using products (cars, trucks, lighting, refrig-
erators, etc) had overcome deeply-entrenched resistance by right wing economists and industri-
alists. The success of Japan in selling low-cost energy-efficient goods in the large Third World
markets of Asia and Latin America was a principal reason for this change of mind. AU OECD
countries had imposed agreed standards on a wide range of energy-using goods by the following
year. Largely as a result of this (and the oil tax). OECD energy demand remained at 1990 levels
while economic growth continued.

At much the same time, some countries with high energy import dependence (notably
Japan), as well as some large energy multinationals, accelerated R & D and demonstration
programs and other initiatives designed to diversify energy supplies and reduce dependence on
non-domestic resources. The main technologies to benefit were solar cells (photovoltaics),
biomass energy conversion, and advanced, small-size, low-waste and inherently safer designs of
nuclear power. By 2005 rapid technical progress had helped encourage investments in solar R &
D and hydrogen energy systems totalling $30 billion during 1990-2005. This R & D included
substantial demonstration plants in desert areas of the USA and S. Europe and in the South,
including the Sahara (EEC support) and N. India (Japanese support). In 2002 a joint German-
Japanese consortium began construction of a 100 km square solar-hydrogen station in Saudi
Arabia to produce hydrogen equivalent to 2-3 million tons of oil a year at a cost of $40-45 a barrel.
In 2005 a small hydrogen-fuelled plane flew from Paris to Washington and the Pope toured Spain
and Portugal in a biomass-methanol 50 mile per gallon Rolls Royce.

In Eastern Europe the pollution crisis was the main spur to radical shifts in energy policy
towards demand management and efficiency rather than supply increases. Closing and refurbish-



ing major polluting industrial plants during 1990-1995 had helped reduce pollution levels, but not
sufficiently to satisfy the demands of the public and neighbouring countries. To go further,
governments recognised that they must invest heavily in energy efficiency (and conversion from
coal to natural gas) as a priority in their wider economic restructuring strategies. In most cases,
economic payback times were so rapid that interest payments on borrowings could be easily
repaid. West European and Japanese banks recognised this fact too and by 1996 were lending over
$50 billion a year to E. Europe and the USSR for thesekinds of investment. As a result, the energy
intensity of E. Europe was halved by 2005, allowing a doubling of energy services per capita while
keeping total energy no higher than in 1990.

In the South the main triggers for the energy paradigm shift were increasing power
breakdowns and fuel shortages combined with rapidly rising costs for conventional energy supply
provision. In 1990 the World Bank had calculated that the planned electricity supply expansion
in the Third World during the 1990s would cost over $700 billion - several times more than could
conceivably be provided by donor agencies and banks and the South's own resources. Meanwhile
surveys by the World Bank (1991) and others produced striking agreement that electricity
efficiency measures could provide the same amount of energy for one sixth of the investment cost.
Similar cost benefits were found to hold forother fuels and energy sectors. As energy-related costs
and debt burdens soared, while supplies continued to fall short of demand, governments were
forced to change tack. Some did this through pressure from their own industries and publics
("energy riots" became a common feature of urban life in the late 1990s). Others were pressured
to change direction by conditionality agreements imposed as part of Northern donor aid and
restructuring packages.

Forests
Despite several strong international moves during the 1990s to slow deforestation, actual

deforestation rates in the South continued unabated until 2005 at their 1990 level of around 20
million hectare annually. This disappointing outcome was primarily because the measures
focused on forest conservation and management and ignored the main causes of deforestation -
the pressures of rural population growth and the needs of millions of neglected poor farmers and
landless for a patch of land on which to scratch a living. Government indifference and lack of
support for agriculture guaranteed that this mass land colonization would continue.

However, shortly after 2005 deforestation rates began to fall rapidly due to the delayed
effects of the measures taken in the 1990s. These included:

- debt for nature relief to high timber export LDCs (e.g. Malaysia, Congo);

- forest conservation, land use planning, improved logging practices and forest manage-
ment, and compensation payments to timber-dependent organisations, in these and other countries
(e.g. Brazil);

- a steady intensification of agriculture across the South which by 2050 had raised average
yields by as much as 2.5 times compared to 1990 - well above the increase of population.

More successful were afforestation programs in the North, notably in the USSR, on set-aside
and marginal land in the USA, and in the EEC following a massive environment-related revision
of agricultural subsidies which encouraged tree-growing as a replacement for unwanted crop and



livestock production.

In the South, afforestation began to take off soon after 2010. Between then and 2050 as much
as 700 million hectare of land were either afforested or allowed to revert back from grassland to
open and closed woodland. The main forms of afforestation were:

- Farm tree-growing, including agroforestry to increase crop yields and protects soils, and
as a cash crop (fruit, small timber, fuels, etc).

- Upland watershed protection. This was successful only in regions where local people had
been fully consulted beforehand.

- The rehabilitation of degraded lands, at a cost of $1500-$2000 per hectare. Again, the
participation of local people who used the land was a vital ingredient of success. Hundreds of
millions of dollars were wasted before donor agencies and governments had grasped this point
and put it into practice early in the 21st century.

- Wood-based energy production from (large) commercial plantations.

• Natural regeneration of grasslands back to woodland and forest as pastoralism in Africa
and Latin America became increasingly untenable as a way of life and was eventually abandoned
across the South by 2020. Some severe droughts in Africa during the late 1990s helped to
accelerate this process.

Europe helped these actions in LDCs by taking a lead on:

- general debt relief, specific debt for nature arrangements, project funding, additional fund
transfers for non-project needs, skills and technology transfers, and above all help in building up
indigenous forest and land use management capabilities.

Agriculture
During the 1990s, and more strongly during the next decade, governments and donor

agencies began to appreciate and follow up on two major insights about how to promote more
productive and sustainable forms of agriculture in the tropics.

The first insight was that many fanners and some village communities were already doing
with little or no outside help as well as the highest ambitions of government planners and
agricultural research stations. The primary need was not for more planning and more professional
research. It was to replicate widely the best practices of these successful farmers and, where this
would help, combine them with some of the techniques of "advanced" Western style fanning
research. The "Travelling Farmer" road show which took 12 lead Kenyan farmers around Central
and Southern Africa during 2005-2007, organised and paid for by a consortium of NGOs was a
key trigger in this attitudinal shift. The World Bank and USAID had organised 20 similar tours
in Third World countries within three years after this. The style and personnel of national and
international agricultural research was also reformed in the early 21st century in line with these
ideas. By 2010 a third of the staff of most research centres were "farmers in residence" while
another third spent nine months a year working in villages. Interestingly, employment
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applications to these centres from graduates of prestigious universities suddenly fell off at much
the same time.

The second insight which was taken seriously at about the same time was the critical
importance of secure land ownership or tenure for the practice of good husbandry. Early in the
21st century many Third World governments had instituted far-reaching programmes of land
reform, revisions of tenure agreements, demarcation of village lands, and the return of state-
owned land (or unequivocal rights to use and manage it for their own benefit) to local people. In
Latin America these moves were implemented amidst sharp social and political conflicts but were
eventually successful.

A third major change which helped to increase food yields in the South was the NGO-led
improvement of credit facilities for small fanners and other rural enterprises (on the lines of the
Grameen Bank in Bangladesh) and the development of cheap, low-cost, robust transport to
improve farm access to markets both to sell products and obtain essential inputs. At the same time,
many governments bit the bullet and permitted rises in farm prices - despite unrest and riots
amongst their urban populations. As farm productivity and prices improved, higher rural incomes
and savings went a long way towards a self-financed transformation of rural living standards,
infrastructure, small-scale industries, towards the diversified models of Europe.



CHAPTER IV
Social and Economic History

A. Overview
The governing trends in social and economic history over the past six decades have been

as follows:
1) a deceleration and eventual stoppage of global population growth, achieved through birth

rate decline

2) a worldwide increase in literacy, numeracy, and computer use, permitting vastly expanded
participation in the world exchange ofinformation

3) a notable expansion of the autonomy of women-connected to literacy improvements and
to the decline in the birth rate

4) in the South a breakup of the old latifundia that once characterized Latin America and parts
of South Asia

5) in the North, a growing revulsion against the spiritual vacuum of consumerism, pioneered
in North America (where, historically, consumerism itself was pioneered as a social ethic)

6) between the North and South a major adjustment in debt, based on the gradual and
grudging realization that the debt first accumulated in the 1970s was uncollectible and that the
debt service undermined the world economy. Financial flows characteristic of the late 20th
century slowly reversed by 2000

7) between the North and South increasing efforts at the stabilization of commodity prices
for food, fiber and minerals

Certainly among the cardinal achievements of modern history has been the recent
stabilization in world population. It happened not as Malthus predicted, through rising death rates,
but through restraint in birth rates. Table 1 presents the basic data here, and shows that the
demographic transition to low birth and death rates, which Europe began in the 18th century and
was completed in the 20th, was accomplished in the South between 1950 and 2050-that is, in half
the time. To some extent the example of the North provided an attractive example to follow on
this front, but it could not have happened as quickly as it did without the notable empowerment
of women throughout the world and the reduction in economic insecurity experienced by billions
in the South. As women acquired greater education and knowledge they acquired greater power
overtheirown lives in equal proportion. Most quickly chose tohave fewer children. Meanwhile,
this decision sat well with those husbands and fathers who saw that their futures did not rest solely
on having many sons who might bring income years down the line. The possibility of modest
accumulation of wealth in the South, and the reductions in child mortality strongly reduced the
incentive to have large families. As in the North in the 20th century, the residual cultural values
that emphasized fertility and procreation quickly fell away. The achievement of population
stability, while bordering on the miraculous, appears one of the most secure accomplishments of
recent history, and cannot easily be reversed by the vagaries of world politics and economics.



The empowerment of women, while significant in its own right and as a fundamental cause
of the demographic transition, has further importance. It has greatly facilitated female education,
as mothers now insist that daughters receive education equal to that of sons. This has had its effect
in every sphere, not least agriculture, as in much of the world women perform much if not most
of the agricultural labor. Since early in this century, increasing numbers of them have had access
to information from near and far in ways previously impossible. In 2019, for example, a Hausa
women's cooperative read of and successfully implemented Central American multicropping
practices involving new maize strains. Similar events happened far and wide, quickly improving
yields on family farms around the world, wherever women were in charge.

The spread of literacy in general (see Table I) effected similar results, not merely in
agriculture, but in other endeavors as well, from specific manufacturing techniques to methods
of organizing marketing cooperatives: the range of choices open to rural folk broadened with
every advance in literacy and information flow. In some quarters, advances in numeracy and even
computer skills have intensified the new advantages that Southern peoples enjoy. To the extent
that information is wealth and knowledge power, as was widely believed in the late 20th century,
the peoples of the South have now made considerable strides to end their disadvantage with respect
to the peoples of the North, among whom rapid information flow developed consistently
throughout the 20th century, but has in recent decades improved only in matters of storage and
retrieval: after full literacy and electronic communication were achieved (by 2000 or so), little
room for improvement in information flow remained in the North, except for an occasional
relaxing of government restraints. In the South such restraints still remain in some countries, so
further room for political as well as technical progress in information flow still exists.

As information flow and other factors have helped Southern populations help themselves,
they have also benefitted from the North's partial restraint of its traditional consumerism. Late
in the 20th century various signs indicated growing disenchantment with the endless pursuit of
conspicuous wealth. We must remember that this was once widely regarded, especially in North
America, as a central aspect of personal fulfillment. As recently as the 1980s political leaders
throughout the North fought to victory proclaiming the virtues of unrestricted consumption and
indulgence, and imagining that resources for all existed in limitless quantity. Events of the 1990s
made this outlook hard to sustain, especially with regard to oil and water. While these two do not
mix well, they ran short simultaneously in the 1990s, raising prices of all goods dependent on
them. This stimulated the cost accounting systems we now employ, which recognizeas basic costs
what once were dismissed as externalities. The ideas behind this re-evaluation in resource
economics had their parallels in the sphere of personal conduct. Here, as so often in the past,
California and British Columbia (once separate entities) led the way toward less frenzied and
materialistic lifestyles. The geography of this pioneering development proved crucial, as the
entertainment industry of the USA, then as now located in California, projected new images of
fulfillment, contentment, and morality, beginning with the feature film "For a Fistful of High-
Yield Garbanzos," starring Clint Fuelwood, which broke box office records in 1998-99. When
it was followed in 2001 by the landmark sci-fi film "2051" featuring a solar laptop computer in
a starring role (then rather daring cinema), and then (2007) by Fuelwood's magisterial "High
Plains Agroforester" materialism as a fashion began quickly to erode wherever American films
were seen. While it has far from vanished, and shows strong pockets of resistance in both North
and South, the power of film and other media to influence mass behavior is now almost universal.
The newly concocted TV drama "Dallasia," a prime-time soap opera set on an organically-run



snail ranch cum manatee farm in Rondonia, isprojected to reach 7 billion viewers around the world
with its highly addictive formula of safe sex, fast solar cars, beautiful women. It ishard to imagine
that the residual consumerism of the last century can hold out indefinitely against such formidable
propaganda for ecologically sensible living.6

Social trends always have their counterparts in matters economic. In the last six decades
the great transitions have come in land tenure, in financial markets, and in commodity markets.
As noted in Chapter III, land ownership in much of the South was decentralized, often through
state-sponsored land reform programs, but elsewhere through peasant revolution. In Latin
America, where the Iatifundia problem restrained agricultural efficiency severely from the 16th
through the 20th century, both routes were taken. In Argentina, the traditional power of the wheat
and cattle interest was broken after a series of assassinations of prominent men provoked an
unpopular surge of oppression, as thinly disguised class war initiated from below met vast
escalation inititiated by these semi-feudal barons. This chilling turn of events in the Pampas
inspired Brazilian landed elites to restructure their economic fortunes, selling land to the state for
redistribution to hungry nordestinos, and purchasing Japanese bonds with the proceeds. In this
rapid transition, largely complete by 2010, they merely imitated French elites of the 19th century,
transforming themselves from a landed class to a rentier class in order to serve their self-interest.

In the world of finance the extraordinary developments of the late 20th century—impetuous
lending, rapid-fire speculation, and the rise of futures markets-obviously required reform by the
turn of the century. Wild fluctuations in the New York and Tokyo stock markets made some
fortunes and ruined many others. Chicago's commodity futures market, joined by an upstart
competitor in Shanghai in 2002, heightened instability in prices and attracted large sums of capital
into entirely unproductive pursuits. Instability of this volatile sort favored the young, who could
wheel and deal at a faster pace than their elders. Many callow youths quickly transformed
themselves into millionaires, which had a twofold effect: it first allowed some of them to promote
new models of behavior among the conspicuously rich, some of which betrayed the influence of
the movement away from consumerism of that day; and it also provoked reform of market
mechanisms by the elder generation which saw its power and wealth suddenly at risk to upstarts
whose only talents consisted of energy and computer-literacy. Consequently restrictions on
computer-trading were installed in North America, Japan, and Europe (where old money was
particularly resentful of the new). A small tax was imposed on every financial transaction,
strongly discouraging rapid-fire speculation and trading on the margin. This promoted invest-
ment in productive projects which showed slow but reliable return. The tax revenue was used to
offset uncollectible loans made to LDCs, still outstanding from previous decades, partly resolving
a persistent problem.

The last major transition in economic history came in commodity markets and prices, which
throughout the 19th and 20th century had systematically worked against primary producers, both
through unfavorable terms of trade vis-a-vis industrial products, and also through persistent
instability. Recall that some economies, Zambia's for example, were plunged into insolvency
whencopperpricesnosedivedinthe 1970s and 1980s. The economic fortunes of many economies
in the South had felt the powerful influence of price fluctuations producing sharp changes in
national income from year to year and decade to decade. Such instability handicapped
government action, long-range planning especially, and led to countless unfinished state projects.
Changes began to occur w'hen governments in the South began to encourage price rises in their
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agricultural sectors (See Ch. 3), risking the costs of urban discontent. Interestingly this trend
began in Africa, perhaps because the costs of previous pricing policy there had been so high.
Zimbabwe led the way, late in the last century, and soon found imitators throughout the continent.
As internal pricing policies changed within South countries, they also managed to revive the old
"Commodity Fund," long-thought a fossilized relic from the dustbin of history. When the fund
acquired financial backing from the proceeds of a series of benefit concerts put on by African rock
stars, over 9 billion dollars in 2006 alone (in those days a ticket cost a mere $550 or so), it began
to function like a central bank on currency markets, intervening constantly to prevent wide
fluctuations. This introduced a measure of predictability into commodity markets, to the great
advantage of farmers and others contemplating additional investments. The fund of course acted
as a producers' cartel as well, along the lines of the old OPEC, assuring price floors and indeed
a slow secular rise in most commodities where demand held up, chiefly foods and fibers. All this
worked strongly to the advantage of primary producers in the South.

Although less significant in the larger scheme of things, two additional transitions in
economic history deserve mention. The first of these is the growth in agricultural productivity
(See Chapter 3). The social changes throughout the rural South hinged fundamentally on this.
Second is the decentralization of industry after the onset of solar power after 2015. This took place
on a world scale, as ever larger portions of industrial plant were located in the South, for reasons
of cheap energy and cheap labor, but within countries as well, as solar power permitted cost-
effective energy generation in countless locales, especially in North Africa, Namibia, the
Caribbean and Australia.

TABLE I
Socio-economic Conditions, Low Climatic Change, Medium Equity
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1

10

78

100

$35

80

9$

6

1990

4

115

58

63
80
85

$3

60

20

12

SOUTH
200$

55

80

60

61
83
87

$ i

SO

25

II

2050

7

33

65

70
90
90

$1.8

80

60

8

1990

5.1

105

61.5

$3

70

33

II

GLOBE
200$ 20SO

6.6 8

30

67

91

$6

80

64

8



TABLE 2.
Land Areas: Low Climatic Change, Medium Equity (x IO*hectare$)

NORTH
1990
2005
20S0

SOUTH
1990
2005
2050

GLOBE
1990
2005
2050

Forest

I960
2150
2165

2200
1900
2600

4160
4050
4765

Grazing

1150
1100
1000

2030
1800
1280

3180
2900
2280

Arable

630
615
585

810
900
800

1440
1515
1385

Other

1610
1485
1600

2640
3080
3000

4250
4565
4600

Total

5350
5350
5350

7680
7680
7680

13030
13030
13030

TABLE 3.
Energy Supply by Fuel Type (Exajoules)

NORTH
2050

SOUTH GLOBE
2050 1990 2005 2050

Oil
Gas
Coal
Biomass
Nuclear
Hydro
Solar

10
20
0
20
15
25
I5S

20
40
0
50
5
35
255

140
50
90
0
5
20
0

135
60
90
10
5
50
10

30
60
0
70
20
60
390

NOTES:
'Responding to Climate Change: Tools for Policy Development.

Jill Jäger, Editor. Stockholm 1990. (Summary Report)

Options for Reducing Greenhouse Gas Emissions.
Diane Fisher, Editor. Stockholm 1990.

Targets and Indicators of Climatic Change.
F.R Rijsbennan and R J. Swart, Editors. Stockholm 1990.

Usable Knowledge for Managing Global Climatic Change.
William C Clark, Editor. Stockholm 1990.

The above reports can be obtained from the Stockholm Environment Institute.

'Briefing Book for the SEI Policy Exercise on Global Climate Change.
David P. Bernard. Tamara Lekstrum. Werner A Kurz and Nicholas C. Sonntag, ESSA Ltd . Vancouver

Canada
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'It was felt that there is an element of "training" that occurs between Round I and Round 2. Thus it is neces-
sary to have enough endpoints to support multiple rounds of the PE.

'Our Common Future. World Commission on Environment and Development Oxford University Press . 1^87

'Now defined as 500 years, thanks to the perfection of backcasting, compared to the mere 60 years that
"forecasting" could imagine back in 1990.

"While the Americans, having the advantage of native English, continued to dominate international entertain-
ment and media, other nations quickly picked up on the new cinematic trends. Details can be provided
by the reader.
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Provenance: A personal letter from the Hon. Protima Mahmood, former member of
Parliament, Minister of the Environment, and chairwoman of the Shanghai World Conference on
Environment and Development, to her children and grandchildren. Ms. Mahmood was a central
figure of the environment- development debate of the first half of the 21 st century. Although
trained as a biologist, she is principally identified with the "development first" movement of the
southern poor states that emerged around the Lagos Conference of 2005 and shaped the concept
of "sustainable development" as it applies in Asia to this day. Her core intellectual and political
contributions can be summarized as (1) an insistence that the creation of an unprecedented
quantity of income-producing, off-farm employment opportunities is the ultimate priority for
responsible Asian governments at all levels, and (2) that cheap energy, made available at or below
marginal production cost, is the sine qua non for economic development strategies that hope to
achieve (1). Despite this apparent industrial and development bias, Ms. Mahmood remained to
the end of her days an ardent environmentalist who hoped to be remembered "if not as a gardener,
at least as one who helped make gardens possible for South Asia".

Text follows, with archivist's annotations carried as footnotes:

Somewhere in the South Atlantic
June 14,2052

Dear children!

I am sitting in a deck chair on the Queen Elizabeth VI (there were 6 ships, not 6 queens)
looking back at Rio disappearing over the horizon, and looking forward to a couple of weeks at
sea on the way back to Bombay. Leisure is one of the few unambiguous privileges of the very
old.

Yesterday, at the concluding gala dinner of the (second) Brazil Conference on Environment
and Development, I found mysel f being toasted not only as an honored guest, but as the only person
present to have attended every World Conference on Environment and Development since the
dawn of time. [They seemed to ignore the fact that I hadn't been bom at the time of the Stockholm
Conference in 1972, attended the (first) Brazil Conference in 1992 only as a junior clerk to the
Bangladeshi delegation and, as a mere "past chairwoman" was not allowed shouting distance of
the drafting committee this week in Rio. My perhaps overzealous presence at the Lagos fiasco
in 2005 and my emergence into stateswomanhood (is that a word?) at the Shanghai Conference
of 2032 apparently counted for more]. It was all very silly. But I must admit that I was pleased.

My reason for writing you, however, is not to subject you to an old woman's musings on her
former glories (however tenuous). Rather, as I listened this week to the various reports on the
present state of world environment and development, I found that the present generation has some



most peculiar ideas regarding the historical roots of today's situation. The toasts then set me to
thinking that I do in fact have a reasonably unique perspective on the last half century's
environment and development debate. It occurred to me that I have never shared this perspective
with any of you(except perhaps Kawran, who I suspect was thinking of something else at the time),
and that you, or your own children, might some day be interested in getting the story right. So
humor an old lady with nothing else to do, and pay attention.

Here, then, is one history of the last 60 years, as seen through the eyes of a participant at the
four great World Conferences on Environment and Development of the period. I will begin at
the end, with a brief account of where the Rio delegates think the world is today, and then pass
on to my account of how I think we got there.

5th World Conference on Environment and Development, Rio di Janeiro 2052:
Eighty years after the 1 st E&D Conference in Stockholm, 60 years after the 2nd Conference

in Sao Paulo, there seemed to be in Rio these past weeks a general consensus that the most
significant long term trends of the period have been the rapid decline of poverty and the even more
rapid decline of environmental quality. In this, at least, they have gotten things right.

Climate change issues received the most attention in Rio this week, as they did 20 years ago
in Shanghai. Global temperature has increased more than 3°C above 1972 levels. The changes
in the high latitudes are on the order of twice the global average, whereas in tropical areas the
temperature change is on the order of half of the global average. In our part of Asia the
precipitation has increased by 15 to 20% in the summer, meaning that sumr.:c: soil moisture has
increased, thus beneiiting agriculture in this region. In North America and Europe there is
increased precipitation in the high latitudes in winter. In middle latitude continental areas,
however, soil moisture in the summer has decreased on the order of 25%. As a result, the number
of hot days that can cause damaging heat stress to temperate crops and livestock has increased
significantly. Likewise there has been a substantial increase of the number of days below the
minimum threshold of water availability for crops. In semi- arid and arid regions, e.g., in the
African Sahel, the Indian subcontinent, eastern Brazil, Mexico and the south-west USA, there has
been a 70% reduction in annual runoff. The intensity and frequency of tropical cyclones has
increased considerably. The changing climate has also led to major water shortfalls in large urban
areas such as New York, London, and Tokyo. The substantial wanning in the high latitudes has
shortened the period of snow cover, the amount of Arctic pack ice and the extent of permafrost.
Half of the glaciers in the Alps have disappeared.

Changes in the condition of people have been equally spectacular, if more encouraging. The
world population is about 8.5 billion, and has been virtually stationary for the last decade. Child
mortality rates are on the order of 40 globally, down from about 100 at the time of the Sao Paulo
Conference. Average longevity is up to 75 years, and hunger and malnutrition are virtually gone.
All this gratifying success has ridden on one of the longest sustained periods of economic growth
in human history: per capita income has risen at almost 3%/year for more than half a century, with
by far the greatest relative increase in the South. Here in Asia, most people are now living as long
as Europeans did at the time of Sao Paulo; child mortality rates are almost as good. As you will
see in the extracts from the 5th Conference Report that I've attached to this letter, progress in the
agricultural, energy and forestry sectors has also been significant and sustained, especially since



the 2032 Shanghai Conference1.

Enough of the present, most of which you should know already. I will spare you the highly
creative and self-serving accounts of the Rio delegates about how this situation came to pass, and
instead turn to my own account of the last 60 years. For the longer horizon — including the
Stockholm Conference of 1972 — you will have to read Mr. Caldwell2.

2nd World Conference on Environment and Development, Sao Paulo 1992:
As you may recall, I participated in the 2nd E&D Conference as a very junior clerk to the

Bangladeshi delegation. My own principal impression from the back rows was of the tension in
the air — the giddy enthusiasm and naive idealism of the young western delegates, the cynicism
of the generally older and more experience southern representatives, the quiet desperation of few
delegates from eastern europé who were able to attend.

There must have been a thousand items on the agenda, and at least a thousand clerks like me
rushing around trying to assure themselves that they were part of the core debate. The greatest
pomp attended the various retrospectives and reminiscences on the Stockholm Conference of 20
years before - a last hurrah from the old men and women who had shaped that first great wave
of international environmental action. (I hope I did not appear quite so dotty and vain in my
remarks to the Rio delegates last night. But one never knows...). Even then, however, it was clear
that the real action was in "The Great Bargain", as the informal negotiations between the north
and south on a climate convention came to be called. Though the actual framework convention
signed at the conference was as general as it was weak, I believe that four policies had their origins
there that have very much shaped your world:

* First was the exemption obtained by the south from any climatic constraints on its energy
use for the next 20 years. Without this, the "Energy for People" strategy that emerged after the
fiasco of the Lagos Conference in 2005 (more on Lagos later) would have been impossible. Quite
simply, the rich countries agreed that they had an obligation to begin greenhouse gas reductions
well before we did, based on their historical emissions records. You should be clear, however,
that this was realism rather than idealism on their parts. We (or, more accurately, the dashing Atiq
Rahman, our delegation leader - 1 wonder what became ofhim?) made it clear that we had nothing
to give and little to lose, while they needed us and had little to threaten with. If they wanted a
convention, we needed the exemption. The subsequent (endless) scholarly accounts of the
negotiation have generally missed this simple but fundamental point.

* A second policy seed was the commitment made by the poorer countries to an aggressive
policy of family planning and de facto population control. Here, if I may say so, I may perhaps
have had some small impact on the course of affairs. A small group of the young female staff of
various delegations worked vigorously behind the scenes to make sure that the rich countries
would demand, and our (largely male) leaders would be unable to oppose, a population quid pro
quo to the energy exemption in the Convention. If 1 remember, most of us were a little confused
about the relation of world population growth to the greenhouse effect, but were very clear that
this was our best chance to overcome remaining official resistance in south and north to a broad,
adequately funded program of literacy enhancement, women's rights and access to family
planning technologies. Obviously, many other events later occurred in this complex field. But



I do not believe that the later formal victories at Dakar would have been possible without our
initiative in Sao Paulo.

* A third initiative to emerge from Brazil was the idea of "Partnership" institutions for R&D
in technologies for sustainable development. Many people today (including some of you, my
highly educated progeny) forget that fully two thirds of the major R&D establishments we have
now in Asia trace their origins back to the "Partnership". Today, of course, most of the original
European, Japanese and American sponsors have gone other ways. But when it mattered most,
an astounding outpouring of support was there - not only from national governments of the rich
countries, but also from regional administrations, big cities, and a variety of nongovernmental
organizations and citizens groups. (The brief period I spent as a young biologist at the EDF-
sponsored Institute for Methane Studies in Khartoum was the most exciting time of my life,
despite our failure to discover how to make cows stop farting...). I believe the scholars who write
about this period are correct when they liken the competition among the rich of the late 20th
century for who could build the most beautiful and effective Partnership Institutes to the earlier
competition among Italian cities of the Renaissance for who could attract the great artists of their
time. But despite the ambiguous motives of the sponsors, what struck me most was the wacky,
touching, and invaluable enthusiasm with which the Institutes were subsequently invaded by
young people from all over the world - disgruntled engineering students from MIT and Moscow
Polytechnic, young chemists from Cambridge, even the best and the brightest from MITI (at least
if their parents had the connections to get them back in again). A "Peace Corps for scientists",
someone called it. And I often wonder whether the opportunity to make science matter afforded
by the Institutes didn't do as much for the well-being of science in the north as it did for the well-
being of people in the south...

What more tangible things did the Partnership Institutes accomplish? A great deal -- some
of which is reported in the official histories and some not. The R&D on mining technologies and
rural electrification is well known, and deservedly so. But I have always felt that their most
important work in those early years was on building materials - the invention and perfection of
labor absorbing, capital sparing, and thus ultimately low cost materials with which the new urban
settlements we so badly needed could be built. The Institute's reenforced mud bricks and Matte
process cement are now the standard materials of our cities. But in 1992 we had neither. Less
tangible at the outset but equally important in the long run was the early work of the Institutes on
labor intensive manufacturing processes for the production of "first stage" consumer goods.
Televisions, VCRs, refrigerators, air conditioners, household water purifiers, and so on: a host
of technologies for which we had hopes of building a virtually unlimited local demand, but for
which the original western manufacturing processes - capital intensive and labor saving — were
totally inappropriate for our conditions. The consultants - thousands of them who seemed
eternally shuttling from airport to airport in those days - never understood why we would not
follow their darling "leap-frog" strategies, setting up brave new factories with the most modern
and sophisticated technologies available and thus avoiding — as they put it — "the mistakes of the
west". But some the young engineering students from abroad did see the issue, and so did an
increasing number of our own entrepreneurs - many of whom are very rich people indeed today.
But it all began at the Partnership Institutes, with their core commitment to technologies and
manufacturing processes that used and dignified humai. labor.

* Finally, the fourth big policy initiative to emerge from Sao Paulo was the program of



capital transfers and technical aid in support of defenses against the rising sea level. Even then,
sea level rise was thought to be among the most likely and most dangerous outcomes of the
greenhouse effect. Somehow, the image of Bangladesh vanishing Atlantis-like beneath the waves
caught the imagination of the Conference and indeed of large segments of the public in the rich
countries of the north. Perhaps the recent floods there had something to do with it, though I have
always felt that a more important factor may have been the coordinated, world-wide airing of a
film called — I think — "The March II": a tensely plotted and stunningly filmed pseudo-
documentary of a great march of peoples of the deltas towards Europe, demanding to know why
Europe was intent on drowning them3. In any event, there was tremendous support at and after
Sao Paulo for an action program that would actually do something for those threatened by sea level
rise. The west's "Peace Dividend" had finally begun to arrive, and there was a general feeling,
at least on the left, that some of it should be spent abroad as aid. An influential paper from the
Stockholm Environment Institute provided the surprising economic rationale for early action on
dike construction, thus catching some of the ideological "free marketeers" in the initiative.

Our own great good luck in the south was that we used the "sea-level aid" opportunity
wisely. Enough of what finally became known as our "development first" strategy was already
in place that a number of statesmen and women stressed the need for this aid to be used in a form
that created and sustained jobs, while building a productive - not merely defensive — infrastruc-
ture4. One result, as is now well know, was the system of combined micro-polders and aquaculture
impoundments that new cover most of the tropical deltas of the world. This beautifully simple
idea ~ of making our dike construction also serve as a system for aquaculture and mariculture -
- caught on everywhere, enhancing both the flows of capital and expertise from the north, and the
rise of local entrepreneurial activity in the south. Much of our protein today comes from these
polders, which have simultaneously protected us from the worst storm surges, making the
catastrophic floodings of the latter 20th century a thing of the past. The labor absorption of the
polder-aquaculrure system was phenomenal, especially in those crucial early years. At first almost
unconsciously, then as a matter of formal policy, we kept labor saving mechanization to a
minimum and built the dikes with people. The Dutch engineers were furious as only the Dutch
can be. But the strategy built jobs, and it built the dikes, and it did a great deal to provide the
disposable income that powered the initial take off of local manufacturing in the early 21st
century.

3rd World Conference on Environment and Development: Lagos, 2005
The Lagos Conference came 7 years early -- called at the request of the south in 2005 as an

emergency response to what was being increasingly perceived as the broken bargain of Sao Paulo.
True, an enormous outpouring of creativity, enthusiasm and aid had been sparked. The dike-and-
polder strategy was beginning to work. The south had clearly benefitted from the initial rounds
of "The bargain".

As early as the turn of the century, however, it was becoming painfully clear that the north
was not prepared to make anything like the extent of concessions in debt relief, terms of trade,
and technology transfer that had been envisioned at Sao Paulo. Worse, pressure was growing to
make such aid as was coming increasingly "green dependent." The continuing destruction of
tropical forests, the continuing noncompliance with the Montreal Protocol, and -- of course -- the
failure of any real progress on control of greenhouse gas emissions all built political pressure in
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the north to "force" the poor countries into what were strangely referred to as "sustainable
development" policies. This grated in the south, where in city after city, town after town, it was
clear that even under the strong population control and job creation programs created at the time
of the Sao Paulo Conference, we were losing ground. The rate of underemployment was
staggering, overcrowding of the land was accelerating degradation, the mega-cities were
simultaneously exploding and rotting. We had little development of any sort, and virtually none
that merited sustaining.

By 2003,1 was senior staff to the Secretary of the Privy Council. Like many of my colleagues
at the time, I was torn and troubled by this turn of affairs. On the one hand, the continuing
niggardliness and attempted micromanagement of the north rankled terribly. On the other, the
pattern of environmental destruction that many in the north were honestly trying to combat was
accelerating, with little in the way of real opposition in the south. I remember endless late night
sessions in the Council as we wrestled with these trends and their implications, and even more
endless sessions in the state capitals, cities and villages as we tried to find some common ground
and cause for real action. I believe it was during the bus rides of these continuous visits to the
countryside that a group of us finally began to articulate in explicit form what later became called
the "development first" strategy.

The core document finally emerged from a series of unofficial drafting sessions at the Lagos
Conference itself. As things turned out, the north virtually boycotted the effort, insisting that
World Conferences on Environment and Development were only held at 20 year intervals, and
that they could not possibly be ready to participate in any meaningful way. Southern countries
responded by insisting on holding the meeting anyway, but sending largely second or third level
ministerial deputies like myself. Without much formal agenda or charge, we went our own way.
The rest, as they say, is history. Unfortunately, its a history I know only from a south Asian
perspective. That the central elements of "Development First" were adopted throughout the
developing world is a matter of record. Why it was adopted by so many Latin American and
African countries, despite what would seem to be significant differences in their objective
conditions, is a question you will have to ask of others.

The "Development First" manifesto itself is a matter of formal record. Its essence, however,
- at least for those of us from the Asian delegations -was a philosophy that identified job creation
as both the transcendent objective and the primary means of human development in the region.
Job creation, of course, had been one objective of everyone's development strategies for years.
But it had never been more than one of many objectives, traded off when necessary against the
exigencies of trade balance, military security, electoral politics, environmental preservation,
foreign affairs, and the like. Our advance — though many had other names for it — was to rethink
development programs from inside out, with job creation and labor absorption as the single
overriding criterion for policy. Our logic was that the developing southern countries, like the
northern countries a century before, constituted an enormous potential market for their own
production, if only they could generate the incomes - and thus the full employment jobs - to buy
the produce. (Recall, before you dismiss us as hopelessly naive, that this was the time of the
triumph of the market. Social welfare was discredited and, at least from a distance, it really did
seem that for countries like Japan, Germany, and the USA that took care of their markets, the
markets took care of the countries... A lot of us had been educated at the conservative, right wing
business schools of the west, and we learned our lessons well...)



There eventually emerged a five-part program built around the employment core:
* a population control programs that accelerated the initiatives undertaken at Sao Paulo;
* a rural development program focussed on optimizing the sustainable labor absorption of

agricultural land;
* an urban development program focussed on providing, in a large number of relatively

small cities, manufacturing and service jobs targeted to regional markets;
* an energy program focussed on providing the cheapest possible energy to the largest

possible number of people; and
* an R&D program focussed on the creation of labor-absorbing technologies and practices

to accomplish all these ends.

At the time, we believed these 5 elements were interrelated as follows. First, we had to
contend with the reality pressed upon us from our village visits: more than two thirds of the south
Asian population was (under)employed on overcrowded agricultural land, earning little and
slowly destroying the land in the process. As I recall, it seemed that job absorption of a sustainable
agricultural sector would be maximized at land use rates of about 5 people per hectare. (Clearly,
this is not the optimal density if the objective is making money. Our central point was that jobs,
not money, was the objective). The population that could not be absorbed in productive
agriculture at this rate had to be provided attractive off farm employment opportunities. Since
south Asiahad virtually all of its high potential agricultural land already in use, at average densities
20% or so above the optimal level, we concluded that the equivalent of all future population
growth (and then some) would have to be provided such off-farm jobs. This immediately
refocussed our attention on population control efforts.

Given contemporary population growth rates at the turn of the century, we in south Asia were
looking forward to a doubling or even tripling of population by the middle of the century. Even
the most radical of us could not see how jobs for that many people could ever be provided,
especially given the land constraint of most of Asia. Strong population control measures were
therefore a sine qua non of any system aiming (as we did) at full employment. Fortunately, we
had a very strong program in place as one of the lasting outcomes of Sao Paulo. This was
intensified through a variety of "home grown" Asian efforts as an early priority of the post-Lagos
years.

Third, even given effective population control, a massive amount of non-farm employment
had to be created (3 million jobs a year in south Asia alone at the time of the Lagos Conference).
Moreover, it had to be employment that was self-sustaining, producing goods and services that
would be purchased primarily by the same people who would then be receiving salaries to do the
production. By focussing on the transcendent importance of "internal" (including regional)
markets, we also found ourselves with a workable response to the old development planning
bugaboo of international competitiveness.

Cries for competitiveness and export earnings had long been the door through which labor
saving, capital intensive technologies have entered poor economies that could ill afford them. I
will never forget the stories weheard throughout the villages of central India of modern, externally
financed textile mills that produced a good product for international trade, but pushed tens of
thousands of home weavers into unemployment. We set out to turn this sort of situation on its



head. This often meant developing protectionist policies to assure that our locally produced goods
and services were not undersold by foreign products produced through labor-saving methods. But
inefficiency in profit creation seemed a reasonable price to pay for efficacy in job creation.

Finally, we knew that any sustainable urbanization policy had to avoid the catastrophes of
the mega-cities that had become such a millstone on third world development by the turn of the
century. Scholarship, plus our observations around the world, had convinced us that the best
opportunities for labor-intensive economies with good, full-employment jobs occurred in
medium sized cities of 250,000 to 500,000 inhabitants. We therefore targeted our off-farm
development policies to encourage the growth of such cities, beginning with selected towns and
villages as cores. (I learned at the Rio Conference last week that over 3000 such new cities had
been created in south Asia alone since the turn of the century).

Our energy programs followed necessarily from the urban jobs program. Scholarship of the
day, as wel 1 as our journeys around the countryside, had shown clearly that the single greatest drag
on rational urbanization and the creation of good manufacturing jobs was the high price of
commercial energy. The problem was not, for most Asian countries, an absolute shortage of
supply — coal resources in particular were known to be plentiful throughout the region. Rather,
we concluded, it was our reliance for nonsolid fuels and feedstocks on oil (and to a lesser extent
gas) traded on the international market. This meant that our economies paid essentially the world
price for oil; other energy prices, even of domestically plentiful fuels, followed the lead of oil.

As is now well known, the key to relaxing the resulting constraints turned out to be the be
the simple one of declaring energy independence. That is, we chose - against the violent
objections of our macro-economist colleagues — to decouple ourselves from the world energy
market and to make do on our own resources, priced at levels that would maximize job creation.
I believe that two of the many arguments from the debates that surrounded this momentous
decision had the greatest impact. One was historical: The north had grown rich on the profligate
use of cheap energy — why should we be different? The other was moral: The energy resources
of our nations were viewed as a public good to be expended in pursuit of the public wel fare—much
as the land-rich North Americans and Australians had spent land to provide growth in their take*
off years. Together, these two positions led us to use energy as a jobs-producing, rather than
income-producing resource. We therefore priced it at the marginal cost of production — which
was very low - rather than at anything approaching its replacement world market value. As the
economists kept telling us, this strategy clearly resulted in a windfall devaluation of our national
"worth", and deprived us of a tremendous opportunity for foreign exchange earnings on the
international market. As we kept telling the economists, you can't feed your family or your self-
respect on national worth ~ you can only repay your national debt. Besides, the northern countries
were increasingly pressuring us to keep our native coal in the ground for fear of greenhouse
pollution, and threatening to deprive us of any benefits we might have expected from selling it
on a world market. We were outraged at the time; in retrospect, their selfishness may well have
been part of our salvation.

The final element of our Lagos package was a firm recognition that a massive redirection
and intensification of our R&D programs would be necessary to accomplish any of the above
program elements. Fortunately, the "Partnership Institutes" created in the wake of the '92 Brazil
Conference gave us a firm foundation on which to build. Their initial focus on labor-absorbing
technologies and practices was expanded to allow energy-absorbing innovations as well. This was



Jiiuager er ai.

especially important in the area of iron making, where small (ie. 100,000 tons/year) direct-
reduction units let us maximize use of our coal reserves in plants consistent with our small city
settlement strategy. Similarly, the development of production processes for inexpensive fertilizer
on the basis of plentiful labor and cheap energy was a crucial component of both our agriculture
and jobs programs.

Not surprisingly, the Lagos "Development First" program elicited an extraordinary outpour-
ing of hostility from the north. The economists didn't like it because it of its isolationist and
protectionist components. The development people didn't like it because they saw it as a
repudiation of a half a century of "progress" — whatever that meant. But most of all, the
environmentalists didn't like it, viewing its energy component as nothing short of treason. The
creaking dynamics of development assistance being what it was, however, this discontent did not
immediately affect the flow of aid. The dike and sea-defense works, for example, continued to
expand throughout the first decade of the century. This was not least because the works had
become a major source of employment for the Dutch and other consulting engineering commu-
nities, at trivial cost to the domestic labor absorption and training aspects of the projects. The
"Partnership Institutes" also continued to thrive due to the odd dynamics of northern funding -
- intense competition over level of support, but little concern for the R&D content, even when it
included technologies with high energy intensities. Overall, gross governmental aid flows north
to south continued to increase until about 2010, and only declined to negligible levels in the
worsening political climate of the 2020s. By then, however, direct commercial investment from
the north and a few centers of capital accumulation in the south had grown substantially. As the
century matured, opportunities in the north were increasingly constrained by environment- and
welfare-related costs. Our great good fortune was that the relatively unfettered jobs program in
the south began providing real economic growth and investment alternatives just as the flow of
aid dried up.

4th World Conference on Environment and Development: Shanghai, 2032.
The next E&D Conference took place on schedule, that is in 2032, in the city of Shanghai,

China. The prime motivation this time was environmental. Many of the more distressing patterns
of degradation we have just finished reviewing in Rio were abundantly evident twenty years ago.
And it was clear that much of the cause of the environmental destruction was that the
"Development First" strategy of Lagos had ~ against all expectation — succeeded. Most of you,
dear children, were around for the Shanghai Conference, so I can afford to be brief. Several
elements of the broad picture of 2032 are nonetheless worth recalling:

* The "Rural Cities" component of our "Development First" strategy was well underway.
Nearly 2000 new manufacturing centers existed in south Asia that had been mere hamlets a
generation before. Little of what they produced was competitive on a world market. It nonetheless
found a substantial domestic market in its own prospering workforce -- by then operating at
something close to 90% of full employment.

* The agricultural sector, relieved of some of the worst pressures of overpopulation, was
also prospering. The agricultural labor force had dropped significantly as a fraction of the total
population, and was earning enough surplus to provide an enthusiastic market to the manufactur-
ing sector. With cheap labor and energy, and plentiful water, southern agriculture was
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increasingly competitive with an expensive and climate stressed north. (Recall that by mid
century, 10% of the region's GDP consisted of agricultural exports).

• The great public works program of the early years of the century — the externally financed
dike and polder system — was virtually complete, with continuing investment largely devoted to
maintenance and repair. Nonetheless (and of central importance to our job creation strategy)
about as many people were employed in massive landscaping projects in 2032 as had been at the
peak of the diking programs in 2010. The reason was that just as the opportun ities for diking began
to wane around 2020, the increasing evidence of climate change provided justification for a
massive program of viaduct and reservoir construction. This work reached its greatest magnitude
with construction of the Punjab-Himalayan viaduct system, which was about half completed at
the time of the Shanghai Conference. Funding was provided primarily through regional sources,
including one of the first great bond issues to be floated by and for a newly prosperous south. The
viaduct system and relative prosperity that made it possible not only provided insurance against
further intensification of the greenhouse effect. It also drought-proofed a number of previously
vulnerable regions, and contributed to the halt of desertification throughout most of south Asia
by the time of the Shanghai Conference. As did the dike and polder program, the viaduct effort
ended up both benefiting societies directly and creating jobs. (Only in the last decade have these
water transfer projects neared completion, and for the first time in half a century required the
economy to find jobs for its former public project workers.)

Looking to the future
I summarized the broad outlines of the 5th World Conference on Environment and

Development5 at the beginning of this letter. Looking beyond Rio to the future I find myself
grappling with a mixture of optimism, foreboding, and perhaps a bit of pride. The world has
carried on now for a century without any major global war or catastrophe. The last 50 years --
the time of my small part on the international stage - have seen a gratifying improvement in the
human condition. Absolute poverty has been eliminated almost everywhere; the gap in living
standards between the richest and poorest countries is substantially reduced. Population growth
has slowed and should be stable by the end of the century.

Sadly, we have bought much of this human progress at the expense of the natural
environment. Most of our natural forests are gone; those trees that remain are in intensively
managed gardens. Thousands of species have perished. Most urban people, especially here in
the South, live in environments so polluted as to threaten a c 'ntury-long trend of improvements
in human health. Perhaps most alarming, the global climate has changed more in our lifetimes
than in all the years since the human civilization emerged. Efforts to adapt society to these changes
have transformed the environment in ever more radical and far-reaching ways. Our lands are
barricaded behind ever rising dikes and are crisscrossed by an ever growing system of aqueducts
and drainage ditches. Increasingly many of us have been forced to pursue our work and much
of our pleasure in air conditioned shelters. Even these measures fail to protect a significant
minority of people from increasingly prevalent storms, droughts, and heat waves. The one
encouraging note in this otherwise dismal picture is that the rate of climate change seems to have
been decreasing in recent years, presumably in response to the drastic emission control measures
that even we in the South have now adopted.

In summary, looking back on my last 60 years, I see a human species that has once more



muddled through. In so doing, we have confounded both the optimists and the pessimists of that
famous Sao Paulo '92 Conference where my education in world development and environment
began. My old eyes today see no more guarantee that our present path is "sustainable" than did
my young eyes observing the interminable debates in Brazil. Perhaps the difference is that I no
longer attach such importance to such abstract if lofty notions. The concrete fact is that you, my
children and grandchildren, are living better lives than did your grandparents. You can hope
without self-delusion that your own children will do the same.

For an old woman looking back on her life, that is not everything I would have hoped for.
But I do believe it is enough.

With much love for you all, now and always...
Annex 1: "State of the World: 2052"

Selections from a document distributed at the 5th World Conference on Environment and
Development, Rio di Janeiro, 2052. (These selections were originally appended to Accession
Number: RC/52/0316.92).

Economy:
Although economic growth in the South has been secondary to the abolishment of poverty,

the success of the employment strategy has led to a continuing steady economic growth with little
ups and downs till 2050. Regionally there were large differences in the start of the momentum
of economic growth and in the stability of the growth rate. On the whole all regions in the South
benefited more or less equally from the increased wealth. The per capita income has increased
six fold since 1990. In the North economic growth has slowed down during the 1990s, but
recovered especially after 2010 when the North followed its own successful environmentally
driven strategies and became less interested in the development of the South, a spin-off from the
Stockholm conference in 2002. Although the growth rate of the total GDP of the North was only
half of that of the South, on a per capita basis it was almost equal, because of the slight decline
in population and thanks to the economic revival after 2010 and the sustainable prosperous growth
thereafter. In particular East Europe, which now is part of a larger European community, and the
independent republics of the Soviet Community benefited greatly from this economic growth,
thanks to the intensive cooperation with the other Northern countries.

Agriculture:
All over the world there has been a shift towards a pattern whereby the majority of the

population is living in small to mediumsized cities (many of these relatively new to accommodate
population increases), surrounded by well-managed and highly productive agricultural areas.
Meat and milk production goes along with that of grain and vegetables. Strong governmental
policies ensure that agricultural lands are protected against indiscriminate conversion to other
uses. Small forests as well as rows of trees are an integrated part of the rural landscape, providing
biomass for building, energy and other purposes, helping to preserve biodiversity, preventing soil
erosion, slowing down water run-off and providing recreational opportunities. Responsibility
for the management of the agricultural systems lies mainly in the hands of the agricultural
community itself, e.g. with respect to banking and R&D.

Exchange of information is essential to make the best benefits of experiences elsewhere, at
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the neighborhood as well as the regional level.High productivity and low sensitivity against
diseases are obtained by using better strains and biological protection rather than large amounts
of fertilizers and other chemicals. Extensive grazing of cattle has effectively ended. Effective
water management is a worldwide concern. Food is mostly produced for nearby regions; surplus
mostly remains within the own region; but the flow of luxury food, e.g. tropical fruits, to the North
is important. Regions are by and large self sufficient in food, except for northern Africa which
has to rely to some extent or. other parts of Africa, but mostly on South America. Climate change
is a factor in this: drought in northern Africa, more favorable conditions in the south of South-
America. Massive deforestation has been followed to some extent by forestation according to
the above mentioned pattern; the net effect is that the area of productive agricultural lands has
significantly increased with respect to the 1990s. North America has seized to export large
amounts of food: climatic changes and increased forestation have reduced output, increased
population (inflow from Mexico) has increased demand, but not beyond the level of self-support.
Better climatic condition in northern parts of Canada and reduced areas of tobacco-cultures have
made up for some of the decrease in food producing areas.

Europe is largely self sufficient. The South has lost agricultural productivity due to the dryer
conditions. Despite of the fact that large areas in the Northern parts of East Europe and Siberia
have become forests, a higher agricultural productivity, especially in central and east Europe as
well as better climate conditions in North Europe have more than compensated for the lower
agricultural crop yields in the South.

Forestry:
In South, more than 80 % of original tropical forests are lost, comparing to the coverage in

1990. Although the governmental regulations on logging and forestation have been greatly
tightened in 2030, the large inertia of forest regeneration makes these efforts unrealized in this
time yet. The loss comes mainly from the continuous logging for wood production and the
pressure of local people for expansion of agricultural land to secure their income. In the latitude
that tropical forests are located, the climatic change causes little impacts on the wood productivity.
The shortage of the fuelwood, because of increased population density and higher frequencies
of drought periods in the southern Sahel and other arid and semi-arid area regions, accelerate
people's migration to the remaining forest areas, which give an additional pressure on forest lands,
resulting in the observed large decrease. This loss of tropical forests has not only led to the loss
of bio-diversity but also increasing vulnerability of the area to the climatic extremes with top soil
erosion and flood. Only because of large efforts this has been controlled to a reasonable extent.
An increase of insect plagues, large spread of fungi and other diseases of several types of
vegetation has been observed. The decrease of biodiversity is seen as the major reason for this
epidemic spread. The question is whether the decreased resilience will affect agricultural crop-
production in the future.

In North, the boreal forests are successfully maintained with large investments and efforts
to conserve forest soundly, coping with the significant shift to the north, associated with high
climatic change and damage from air pollution. In southern regions the still continuing logging
of those forests that were no longer sustainable due to the climate change, made the supply of wood
for all kind of purposes abundant. Due to the reforestation in the North no net loss of forest area
occurred.



The natural ecosystem have changed significantly, because of the shift of climatic zone of
several hundred kilometers towards the pole. However they could not cope with the rapid rate
of climatic change, not only because of the time required for natural transport and reproduction
in northern regions but also because of the large separation of those areas which have been
preserved as natural ecosystems. As a consequence also in the North the reduction of the
biological diversity, in particular the precious species, are quite large.

Energy:
GDP has increased almost twelve-fold and little concern has been given to energy saving.

But the inexpensive energy friendly products and processes developed in the North have been
introduced. The energy use in the South increased about fivefold since 1990. The contribution
of coal remained relatively stable, as the emphasis has been on using indigenous energy supplies.
In South Asia coal contributes still for 50% to total energy use, whereas biomass contribution
has been reduced somewhat from 11% to 5% due to the limited land opportunities (high
population density). Increased wealth has led to a high penetration of electricity (household
appliances, Tv, videos etc.) in cities and in agricultural areas. Although the use ofhydro- and solar
power has increased four fold, its relative contribution to total energy supply has not changed and
remains 20%. As a result, carbon dioxide emissions have increased almost six-fold in South Asia
and more than five-fold in the whole South since 1990.

In Europe, as in the whole North, the increase in energy use was less than two-fold despite
an almost six-fold increase in GDP per capita. This is realized because of a 12% decrease in
population and substantial energy savings. The energy intensity of GDP was lowered with about
60%. Biomass use increased from almost 0% to about 6% of energy use, nuclear remained almost
stable, whereas the contribution of other non-fossil fuels (solar, hydro, wind) increased from 14%
to 20%. Reduction of carbon dioxide emissions to prevent climatic change has been fair but not
extreme. The focus has been on cleaner fuels and more efficient use of resources in general to
prevent environmental degradation. Indigenous coal is hardly used anymore in Europe and
largely replaced by natural gas. As a result total carbon dioxide emissions in Europe have
increased with only 30% since 1990. Current research has established thepotential for substantial
energy savings and carbon dioxide reductions in the future but until today the costs have been
considered as too high.

NOTES:
1 See Annex A

: L Caldwell 19xx.

' "The March - II" was produced by Panos Institute, modeled on an earlier film "The March" in which the area
of discontent was the Sahel Like its predecessor, "March II" was a aired simultaneously by television
stations around the world The premier occurred, by design, only a week before the opening of the Sao
Paulo Conference.

4 Many of the key figures had developed their position through involvement in the Latin American "Our Own
Agenda" effort, drafted in response to the 1987 report of the World Commission on Environment and
Development (the Brundtland Report)

? ie Rio di Janeiro, 2052



APPENDIX

THE PE FRAMEWORK

Figure I: Interrelationship between climatic warming and other air pollution issues. This diagram
illustrates the role of fossil fuel combustion for electrical generation. (Adapted from Torrens
1989)

Figure 2: Feedback loops and climate change. Solid lines represent current approach. (Adapted
from Goklany 1989)

Figure 3: The role of human activities in global climate change.

Figure 4: Climate and abiotic factors in global climate change.

Figure 5: Biosphere/hydrosphere aspects of global climate change. (Adapted from UNEP and
UNEP 1989)

Figure 6: Impacts of climate change on water supply and demand. (Modified from US EPA 1989)

Figure 7: Patterns linking climate change with agricultural impacts, as illustrated by drought
(Modified from Robinson 1989)

Figure 8: Effects of global climate change on human health. (Modified from Grant 1988)

Figure 9: Policy initiatives for coping with global climate change. (Modified from NAS 1983)
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The Stockholm Environment Institute (SEI) was established in 1989, following an initiative by the Swedish
Government. Although SEI receives substantial core-funding from Sweden, it was set up by Parliament as a
wholly independent Foundation governed by an international Board (see inside cover overleaf) whose
members are drawn from developing and industrialized countries worldwide and acting in their personal
capacitites as distinguished persons of considerable experience in dealing with the issues related to environ-
ment and development globally.

Central to the Institute's work are the insights on these issues developed by the Stockholm Conference of 1972
and subsequently elaborated by the work of the Brandt and Palme Commissions and more recently, very
powerfully highlighted by the Report of the World Commission for Environment and Development (1987).

Thus, it is now very clear worldwide that pollution and degradation of air, water and land are already damaging
and even limiting the planetary resource-base needed for current human survival and future socio-economic
development. These growing threats to human health and well-being underline the urgent need to manage the
environment with the least possible disturbance and degradation. Such "sustainable" management must be at
fhe core of economic development worldwide.

SEI uses scientific and technical analysis as a point of departure for the specification of "minimal harm"
technologies and the development of policies which can contribute to strategies for socially responsible
environmental management and economic development. A multidisciplinary rolling programme of research
actiti vities has been designed around the following main themes, which are being executed via internationally
collaborative activities with similar institutions and agencies worldwide :

(1) Assessing energy futures: global demand/supply issues and development;
(2) Developing techniques and strategies for responding to climatic change;
(3) Environmental biosafety issues in agricultural biotechnology, for a food security goal;
(4) Issues in economics, ethics and environmental value.

The following programme elements are woven into these main themes as supporting measures:
a) integrated pollutant management for a "low-waste society" goal; b) water demand/supply management; c)
environmental impact assessment; d) building and dissemination of environmental management capacity.

In order to ensure that there is as far as possible an interactive systems approach to these themes and their linked
supporting measures, the programme also includes a series of case-studies or scoping projects, e.g. Aral Sea
and Baltic projects; European "critical loads" study for acidification; "Mining Impacts Network Extension"
activitiy; post-graduate programme.

Apart from its working linkages with the relevant specialized agencies of the UN system, a particular feature
of the SEI's shorter term work programme is the role it plays in supporting the work of the Secretariat of the
UN Conference on Environment and Development (UNCED) during the current preparatory phase, leading
up to the UN Conference in Brazil (June 1992). This isespecially appropriate since the UN General Assembly's
resolution establishing UNCED lays down a line of approach closely similar to that adopted for the SEI
programme by the Institute's Board in September 1989.

This work programme is carried out by a worldwide network of about 70 full- and part-time and affiliated staff
and consultants, who are linked with the SEI Head Office in Stockholm or to the SEI Offices in Boston (USA)
and York (UK).
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