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His Highness Prince Akishino and Her Highness Princess
awards ceremony for the 1993 Blue Planet Prize.

Kiko attend the

Prince Akishino
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toast the laureates.

Dr. Keeling
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Dr. Holdgate, representing
Blue Planet Prize.

the IUCN,

accepts

the 1993

Professor
Takashi Mukaibou,
chairman of the Presentation
Committee,
describes the Blue Planet Prize selection process.

Jeno C. A. Staehelin (left), Switzerland's
ambassador to Japan, and Michael A. G.
Michaud, minister counselor for environment, science and technology at the U.S.
embassy in Japan, listen as His Highness
Prince Akishino addresses the audience.
Seated in the audience during the symposium,
which
focused on population-related
problems, the winners
add their views on the population debate.
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Dr. Charles D. Keeling is an earth scientist who has conducted pioneering research into carbon dioxidelevels of the atmosphere and ocean, as well as the global carbon dioxide gas cycle.
The first to recognize the importance of scientificallymeasuring atmosphericcarbon dioxide
levels, Dr. Keeling in 1958began precise measurements using nondispersive infrared analysis
at the Mauna Loa Observatory in Hawaii and started atmospheric observation at the South
Pole. Continuing his research for more than 30 years, Dr. Keeling has amassed a great deal of
useful data. This long record of atmospheric carbon dioxide levels has provided the international scientificcommunity with an invaluablebody of data that today forms the basis for an
ongoing discussion of global warming.
Born in 1928 in Scranton, Pennsylvania, Dr. Keeling received his undergraduatedegree
from the University of Illinois. In 1954,he earned his doctoratefrom Northwestern University.
Dr. Keelingjoined the Scripps Institutionof Oceanography at the Universityof California, San
Diego, in 1956 and became the Professor of Oceanography in 1968, a title which he holds to
this day.
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Introduction
More than a few people have wondered why I have spent 40 years focused mainly on a single
chemicalmolecule: carbon dioxide. I would like to explain to you how it was possible to maintain an interest in this simple molecule for so long. I will start by taking you back to the beginnings of science when neither this molecule, nor any other molecule, was known to anyone.
Then, after sharing with you some of the early developments of science which led to the discoveries of carbon dioxide and its importance to life and to the Earth's environment, I will
explain how I more or less accidentallybecame interestedin studying this substance, and inadvertentlyjoined a long succession of scientists who have investigated its role in nature.
Early

History

of Carbon

Let us contemplate

Dioxide

the world as seen by people living before the birth of modern science. We

can imagine that the most curious among them attempted to understand

the nature of air, water,

and the matter which makes up living plants and animals. For example,

people could perceive

that strong winds involved some kind of invisible substance. Perhaps it was the same substance
that caused bubbles under water. But lacking means to probe further into causes, and lacking
any understanding

of how matter was made up of tiny molecules,

any great progress

in understanding

they were unable to make

nature better. Thus, they had no real idea of why plants

have leaves, or how climate might be influenced

by a changing

composition

of an atmosphere

made up of individual gases mixed together. Indeed, the notion that climates could change was
not thought about.
Because people then had no idea that plants exchange
air contains substances

substances

that influence climate, the topic which became my life work could not

have been conceived before modern science laid the groundwork
istry of gases. Of course, people were free to speculate,
born in the late 1600s, asked in an essay on vegetables

for understanding

and, as an example,
in 1727 whether

might not be there because the plants drew some part of their nourishment
The discoveries

with the air and that

which led to an understanding

the chem-

Stephen Hales,

the leaves of plants
from the air.

of the nature of air began in 1754 with

the observations in Scotland by Joseph Black, who found that something in air could be precipitated in water containing lime to make a milky solid material. This substance he called
"fixed air
." It was actually carbon dioxide gas, but he had no idea that it was composed of car-
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Table

1 Early Measurement

of CO2 in Air

Approximate
Alexander
Theodore

von Humboldt
de Saussure

1797

Mean Concentrations

1830
1870

290 ppmv

1828
1829

Found

circa 1% (10,000 ppmv)
596
506
447
403
373

1815
1827

Jules Reiset

Time

ppmv
ppmv
ppmv
ppmv
ppmv

bon and oxygen as the modern name implies, because these chemical elements had not yet
been identified.
During the next 30 years, a time shorter than I have been measuring carbon dioxide, the
chemistry of the atmosphere was worked out by the great "pneumochemists," as they were
called at the time. The discovery was made that liquid water could be separated into two gases,
one of which was a new gas that was called "inflammableair,"but is now called hydrogen. The
other was later called "oxygen." Soon afterwards that gas was discovered to be part of air,
where it is mixed with a nonreactivegas that later came to be called nitrogen. Fixed air, the gas
discovered by Joseph Black, was shown to consist of oxygen and another element that came
to be called carbon. Lavoisier, who discovered this a short time later, proposed the theory of
oxidation by which elements, in general, combine to form molecular compounds.
With this tantalizing insight into a basic premise of modern chemistry, the discovery of
many more elements and of many chemical reactions soon took place. Meanwhile, other naturalists, led mainly by sheer curiosity as had been the first pneumochemists,began to probe the
process by which plants grow.
Even before Lavoisier had positively identified oxygen as a gas and given it its present
name, an Englishman named Priestly had found that vegetables grown in a confined space
caused the air to change in some way that supported combustion. He thus came close to realizing that plants give off oxygen when they grow, although he mistakenly thought the plants
were removing something from the air called "phlogiston." Soon after Priestly's discovery, a
Dutchman named Jan Ingen-Housz found that plants do what Priestly discovered only in the
presence of sunlight. In the dark they appeared to "poison" the air, as he said. A Frenchman,
Senebier, further noticed that plants grew better if they were supplied with "poisoned air,"
which he recognized to be not a poison at all but fixed air, that is, carbon dioxide. In 1796
Ingen-Houszthen carried Senebier's idea even further by proposing that the organic matter of
plants comes from the carbon that Lavoisier had found to be part of fixed air; that is, plants
don't just transform carbon dioxide into some other gas, they utilize part of it, as well. IngenHousz also suggested that this carbon is absorbed by plants through the leaves, not from the
ground as most people had previously supposed.Ingen-Houszcited the evidenceof Alexander
von Humboldt that air typically contains 1% carbon dioxide.
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Von Humboldt's first measurements of carbon dioxide in air were much too high. This
didn't matter to Ingen-Housz's theory, but it established a bad precedent. It took many years
before the amount present in the air was correctly measured, as indicated in the summary
shown in Table 1.
In 1804, Theodore de Saussure showed that water was, also an essential chemical in photosynthesis, combining with carbon to make actual living matter. He also demonstrated more
clearly than Ingen-Housz that the carbon involved in plant growth came from the air. Curious
about the carbon dioxide in the air, he made the first detailed measurements of its concentration there, measuring it near Geneva, Switzerland, under different wind conditions, different
hours of the day and different months of the year. The mean value that he found was roughly
0.04% by volume, which I will put in modern units as 400 parts per million by volume (ppmv).
This value was much less than von Humboldt had found, but still in considerable error.
De Saussure's Memoires, published in 1830, nevertheless ushered in a period of increasingly precise measurements of atmospheric carbon dioxide, culminating in some nearly correct measurements in the 1880s by a Belgian named Jules Reiset. Reiset's data were the first
to show correctly the seasonal cycle in atmospheric carbon dioxide. These data indicated that
summer values on the Atlantic Coast of Belgium were lower than winter values by about 10
ppmv. This seasonal difference we now know to be due mainly to the uptake of carbon dioxide by plants, which gradually reduces the amount of carbon dioxide in the air over the whole
Northern Hemisphere from May to September, and over the Southern Hemisphere from
November to March. Unfortunately, none of the other investigators of carbon dioxide reproduced the seasonal cycle even approximately correctly, casting doubt on all of their data.
After the 1880s, interest in carbon dioxide diminished for reasons which I have not
been able to establish. Indeed, a quick and easy but not very precise 19th century technique of
measurement, called Pettenkofer's Method, became the most common method for measuring
carbon dioxide, so that measurements actually became less precise than the best of those of the
19th century. The 20th century data were generally higher than the correct concentrations,
although of course this wasn't known at the time.
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Figure 1 Measurement of the concentration of atmospheric CO2 in the Earth's
atmosphere. Measurement selected by G.
S. Callendar as the most reliable are
shown as open triangle. Concentration is
expressed in parts per million (ppm) by
volume.

In the 1930s, in the midst of this period of low interest in atmospheric carbon dioxide,
a steam technologist named G. S. Callendar made a personal hobby of carbon dioxide . In a
series of papers, he summarized what was known about atmospheric carbon dioxide and its
likely effect on climate. He attempted to select the most reliable measurements from the past
for study. I haveplotted these observationsin Fig. 1, distinguishingthe ones that he considered
most reliable. From these he came to the conclusion that the combustion of coal, along with
the other major fossil fuels, methane and petroleum, was probably responsible for causing
atmosphericcarbon dioxide to increase, as the observations indicated. He correctly perceived
that ocean water contains a vast reservoir of bicarbonates and carbonate salts which react
chemically with carbon dioxide. He thus supposed that the world oceans had absorbed some
of the carbon dioxide produced by combustion. However, on the basis of the direct carbon
dioxide observations, he was misled into concluding that the rise in carbon dioxide actually
exceeded the amount that had been added to the air by fuel combustion.His most detailed article on the subject was publishedin 1938but he continued to publish articleson the subject until
1958, thus overlapping with my first studies. Indeed, we exchanged letters just before his last
article was written.
This brings my talk to where I will discuss my own work. From this point on I will call
carbon dioxide by its chemical name, CO2.
A Career Measuring Carbon Dioxide
My interest in atmospheric CO2 came about quite accidentally.As a student I had studied the
irradiation of polymeric films by high-energy neutrons from a nuclear reactor, a subject having little to do with environmental science. After receiving my doctoral degree I decided to
change fields and study geological processes, from the viewpoint of a chemist . At the
California Institute of Technology, in Pasadena, California, my supervisor, Dr. Harrison
Brown, allowed me to choose a topic to study, and I decided to determine how the acidity of
natural waters is influenced by contact with CO2gas in the atmosphere. The rivers and lakes
that I visited all happened to be near forests. As part of my experiments, which began in 1954,
I measured the pressure exerted by CO2 dissolved in the water, and the amount of CO2 in the
air. Since I didn't know how constant the CO2 concentrations in air might be , I made measurements every few hours for a day at a time, thus obtaining measurements during both dark
and light periods. Inadvertently I was measuring the diurnal cycle of CO2in forest air.
To carry out my measurements of CO2, I built a manometer, which is a device that measures the pressure of CO2 gas in a confined volume. By measuring the temperature of the gas
as well as the pressure, and by calibrating the confining volume, the manometric determination of CO2 gave a higher precision than had been attained previously by chemical methods . I
also similarly measured the quantity of air by the same technique beforehand, and I separated
the CO2 from the air using a new method that I had read about, freezing it out in a trap cooled
with liquid air.
My first measurements were made with only a brief prior investigationof the scientific
literature. But soon I began to search this literature to learn about atmospheric CO2. I found
out, of course, that it was reported to be quite variable in concentration. For example, only a
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Table

2 CO2 Concentration in Different Types of Air (Buch, 1948)

High

Arctic:

Modified

Arctic:

Maritime

Polar:

309 —345 ppmv

Tropical:
ppmv:

parts

150 — 230 ppmv
283 —316 ppmv

of CO2 per million

parts

319 —349 ppmv
of dry air by volume

short time previously,in 1953,a comprehensive book on the geochemistry of all of the Earth's
elements was published. The chapter on carbon quoted extensive CO2data by a scientist from
Finland named Kurt Buch. As shown in Table 2, Buch had decided that air from different
regions of the Earth showed characteristic concentrationsthat varied from below 200 ppmv in
the Arctic, to nearly 350 ppmv in tropical regions. At first I could see no reason to question
these data.
Neither did Karl Gustav Rossby, a world famous meteorologist who had pioneered
weatherforecasting in America and had recently returned to his native Sweden to establish an
institutionof meteorology there. He decided to include chemical measurements in the study of
meteorological processes at his new institute. To do so, he helped to establish a network of
some 50 locations in Scandinavia. Measurements of CO2 at these locations began the same
year that I made my first measurements. The Scandinavian data appeared in each issue of a
new Swedishjournal of geophysics called Tellus.The measurements evidently confirmedthat
large variations of atmospheric CO2occurred evenin the open air away from plants and major
cities,just as Buch's data had indicated.
Since I had been measuring CO2in forested areas which might be expected to promote
large variations,I was surprised to find that measurements which I made in the afternoon had
nearly the same CO2 concentrationeverywhere that I went, contrary to the Scandinaviandata.
Afternoon is when the heating of the ground by the sun causes the air near the ground to mix
with air above the trees, so that the effect of photosynthesison the concentrationof CO2 should
not be very strong. I decided that I was probably measuringthe same CO2 concentrationas was
occurring above the trees. To confirm this, I made additional measurements away from trees,
on beaches of the Pacific Ocean during sea breezes, on high mountains at elevations too high
for trees to grow, on deserts near my home where there were hardly any plants at all and, with
the help of a professor at the Scripps Institution of Oceanography, in air collected on a ship in
the eastern Pacific Ocean near the equator.In all cases I found the concentration of CO2 in the
afternoon to be close to 315 ppmv. I came to the conclusion that the published 20th century
data generally were in error and that the CO2 concentration, when not locally influenced, was
nearly the same at least from the equator to the northern limits of the United States, and perhaps everywhere.
It took me two years to reach this conclusion. The year was 1956. I learned that plans
were being made for a large international study of the environment called the International
GeophysicalYear,and that this study was to include measurementsof atmospheric CO2.These
were to be patterned after the Scandinavian program already operating. I expressed my con-
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Table

3 CO2 Concentration

in Different

Regions

in 1962

Arctic:
Pacific

313 —325 ppmv
Ocean

Equatorial
South
Measurements

by the Scripps

at 20 °N:

Pacific:

Pole:
Institutions

315 —321 ppmv
317 — 321 ppmv
317 — 319 ppmv

of Oceanography

sive program for the International Geophysical Year, I took advantage of semiautomatic
infraredgas analyzers which had become commercially available. None of them had been used
to measure atmospheric CO2 precisely, but at least one model seemed likely to be capable of
doing so. After testing this one, I was able to purchase several, including one unit for the
Mauna Loa Observatory, one for Antarctica, one to be put on a ship, and one for my laboratory in La Jolla. They had to be calibrated, and for this purpose I built a new and more precise
manometer.This manometer was completed in 1959; it is still the basis of calibrating the gas
analyzers in my program and since 1975 has been the primary basis for calibrating atmospheric CO2analyzers internationally.
At the close of the International Geophysical Year in 1959, it became clear that the
gathering of data to fulfill Dr. Revelle's benchmark study should not be shut down and started
up again only after 10 to 20 years, as he had first suggested. Especially the data from the
Mauna Loa Observatory and the South Pole showed interesting features never seen before in
any CO2 data. These became more and more interesting as the records became longer. A
clearly marked seasonal oscillation had shownup in the data from the Mauna Loa Observatory
in the first year of uninterrupted measurements, beginning in the final months of 1958 and
extending through 1959, as shown in Fig. 3. We know now that a similar cycle appears everywhere in the Northern Hemisphere. Thus, it seems astounding that this cycle was never clearly
seen in earlier measurements, since the methods available in the 19th century were already
adequateto show it. The times of fall and rise in CO2corresponded to the expectationsof when
plants absorb CO2 during the active growing season, and release it through decay processes,
as de Saussure had anticipated a century and a half earlier. As indicated in Table 3, the spatial
variations in CO2, even when the seasonal cycle was taken into account, were much smaller
than earlier 20th century data had indicated.
An increasein atmosphericCO2concentrationfrom year to year,already hinted at by data
obtainedduringthe InternationalGeophysicalYear,became ever more clearlyseen as the records
at the Mauna Loa Observatory and elsewhere became longer. By 1963 the average rate of
increasewas well enough establishedby these data to be compared with the rate of CO2 injection into the air by fossil fuel combustion.The data showedthat the fractionof fossil-fuel-derived
CO2which apparently remains in the air was about 50%. This fraction has remained nearly the
same up to the present time, suggesting a steady mechanism for its removal from the air. This
mechanismis absorptionby the oceans,the same mechanismthat Callendarhad describedin the
1930s,but had then questioned because the existingCO2data appearedto disproveit.
I should not, however, imply that the removal rate has remained perfectly steady. Let us
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now turn to a consideration of the entire record of atmospheric CO2 for the Mauna Loa
Observatory, from the first measurements in 1958 until early this year (1993). Interannual
variations in the rate of rise of CO2 are quite clearly evident in the record, and seem to be
caused by natural oscillations that do not affect the average fraction of CO2remaining in the
air from fossil-fuel combustion on longer time scales. The accompanying series of diagrams
serves to illustrate this.
The first of these is a plot of monthly data, shownby dots in Fig. 4. The seasonal cycle,
as shown previously just for 1958 and 1959, is clearly seen every year, superimposed on the
long-term rise. The average cycle, combined with the rise, is shownby a smooth curve through
the data. The seasonal cycle is obviously quite regular, since the dots and the curve agree
closely. If the,average seasonal cycle is removed from both the data and from the curve, thus
"seasonally adjusting" the data, the long-term trend in CO2 is seen more clearly, as in Fig. 5.
To compare this rising trend with the amount of CO2injected into the air by fuel combustion, I have calculated the amount of CO2 injected each year and summed it with all
amounts injectedearlier.In this way I obtain the cumulativeincrease shownin Fig. 6. The units
are gigatonsof carbon contained in CO2, where one gigaton is equal to a thousand million metric tons. As indicated, about 80 gigatons were released up to 1959, rising to 230 gigatons in
1993. By adjusting the plotting scale, this curve can be compared to the previous plot of the
seasonally adjusted atmospheric CO2 data. When this is done (see Fig. 7), the patterns of the
rise in CO2and of fossil-fuel CO2emissions are seen to be remarkably similar. This comparison is one of the most convincingindicators that the rise in atmosphericCO2is closely related
to the injection of CO2 from fossil fuels.
Another interesting feature of the Mauna Loa record is seen in the previous plot of the
actual monthly data (see again Fig. 4). The seasonal cycle is seen to be larger in the latter part
of the record than in the earlier part by about 15%. This increase is probably not entirely a
result of any single cause, but the main reason is likely to be that the growth rate of plants has
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increased since 1958. Perhaps this has occurred because the growing season of plants on land
has become longer or because of improvements in agriculture, but part of the reason may be
that the plants are responding to the increase in atmospheric CO2, which has risen 13% since
1959. If so, this is a fulfillment of the original suggestion of Senebier that plants grow better
when they are supplied with more fixed air, as CO2 was known in the 18th century.
A close look at the comparison of seasonally adjusted CO2 data to the curve for fossil
fuel emissions (Fig. 7) shows that the actual CO2 data tend to migrate from above to below the
fossil-fuel curve and back every few years. To see this pattern better, I show in Fig. 8 a plot of
the difference between the two curves, in effect what the seasonally adjusted CO2 record would
have looked like if burning of fossil fuels had not caused the CO2 to increase year after year. I
call this a CO2 "anomaly." The vertical scale is expanded in the plot to see the fluctuating pattern of the anomaly more distinctly. The times when the CO2 anomaly was rising correspond
generally to times when large changes in weather have occurred in connection with a tropical
phenomenon called El Nirio. The times of the latter are shown by vertical arrows. The same
patterns are seen globally in CO2 records from near the North Pole to the.South Pole. Processes
involving both oceans and vegetation contribute to the oscillations but appear to do so in opposite ways, that is, the exchange of CO2 between the air and the oceans oppose variations in
uptake and release of CO2 by plants on land. Thus, even larger CO2 oscillations would have
occurred during El Nirio events if growing plants alone had caused the patterns.
I do not have time to describe many additional details about how atmospheric CO2 measurements may help us to understand the cycling of carbon in nature. Thus, I now come to the
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close of my lecture.
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Figure 7 A comparison of the cumulative increase in carbon released by fossil fuel (shown in Figure 6) with the
seasonally adjusted rise in atmospheric CO2 at the Mauna Loa Observatory (shown in Figure 5).
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The World Conservation
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History
1948

1961

1971

1980

1991
1992

* Formerly

IUCN's predecessor founded by the government of France, the United Nations
Educational, Scientific and Cultural Organization (UNESCO) and Ligue Suisse pour
la Protection de la Nature.
IUCN's "Morges Manifesto" issued. The World Wildlife Fund (WWF) founded to
generate funds for conservation.
The Ramsar Convention (Wetlands of International Importance) established. IUCN
hosts secretariat.
"World Conservation Strategy" launched by IUCN , in partnership with WWF and
UNEP.
"Caring for the Earth" launched by the same partnership .
IUCN organized the IVth World Congress on National Parks and Protected Areas, in
Caracas, Venezuela.
known as International

Union for Conservation

of Nature and Natural

Resources

IUCN—The World Conservation Union is an independent, international membership organization committed to conserving the natural environment for future generations. Established in
1948,IUCN has achieved a leadership role in environmental conservation by offering practical solutionsand policies based on results of scientific monitoring and analysis and field experience. The organizationalso activelydisseminatesimportant knowledge about the sustainable
use of the World's natural resources. Its 773 members include 62 sovereign states, some 100
governmental agencies, and more than 600 nongovernmental organizations and affiliates.
IUCN uses this influential network to help conserve biological diversity and promote the
appropriate and wise utilization of global resources. These efforts are guided by the central
idea that human society should develop in harmony with nature.
IUCN's achievements include developing strategies for conserving the global environment; playing a major role in the development and operation of international treaties and legislation, such as those resulting from the Biodiversity,the Ramsar (wetlands) and the World
Heritage (natural sites) conventions; planning and executingprojects in cooperation with individual governments; setting up and managing comprehensive environmental databases; and
producing an extensive series of authoritative scientific, technical and practical publications
such as the Red Data Books, World Conservation Strategy and Caring for the Earth. Thus,
IUCN has attained outstanding results in a wide range of fields.
IUCN is headquartered in Switzerland. Dr. David McDowell is presently the director
general, and Sir Shridath Ramphal is the president.
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Introduction
The 1992 United Nations Conferenceon Environment and Development,the "Earth Summit,"
put biological diversity on the international agenda by signing the Convention on Biological
Diversity (CBD). The idea of such a convention began at the Third World Congress on
National Parks, held in Bali, Indonesia, in October 1982,and was developedfurther by IUCN's
Environmental Law Centre over the following several years. In August 1988, the UN
Environment Programme (UNEP) Executive Director Mustapha Tolba convened a high-level
panel of experts to advise him on whether a global biodiversity conventionwas timely and, if
so, what it should include. UNEP then convened a series of intergovernmental meetings to
develop the CBD. Following several years of negotiations, the CBD was signed at Rio de
Janeiro, entered into force at the end of 1993and has now been ratifiedby more than 165 countries.
The objectives of the CBD are: "the conservationof biological diversity,the sustainable
use of its components and the fair and equitable sharing of benefits arising out of utilization of
genetic resources." The convention thus covers ecological, economic, and social aspects of
biodiversity.
This article will review progress to date in implementing the CBD. Progress can be
assessed in two main ways: by considering the state and changes in biodiversity components
(i.e. genes, species, and ecosystems); and by measuring the effectivenessof measures taken to
implement the CBD. It can be argued that only by measuring the former can we evaluate the
latter, and since the entry into force of the CBD, many more site-specific data are becoming
available.But these data are not particularlyuseful at the national or higher levels. Considering
the high cost of collecting comprehensive information for assessing and monitoring changes
in biodiversity components,the focus in the near term must be on the second approach: assessing the measures taken to implement the CBD.
Progress in implementing the convention
In order to compile information about how the CBD is being implemented, IUCN sent a questionnaire to all parties to the CBD. With over 80 responses (nearly 50% of the parties), several
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trends are very clear.
• Ninety-three percent of respondents have increased access to information since the entry
into force of the CBD and 67% have used information provided through the CBD to
develop their activities.
• Ninety-one percent have prepared or are preparing a national biodiversity strategyor action

•

•

•
•

•

•
•

•

•

•
•
•
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plan (and 90% have developed other strategies or plans related to biodiversity issues); however,biodiversityhas been incorporated only somewhat in most forest, agricultural, marine,
and protected area strategies.
Sixty-four percent have undertaken a systematic review of existing biodiversity-related
institutions in response to ratifying the CBD and nearly two-thirds of the countries have
reviewed their legislation, though only half of the countries consider their biodiversityrelated legal and institutional framework to be sufficientand just 23% have enacted specific
legislation on access to genetic resources and benefit-sharing.
Seventy-ninepercent have identified important ecosystems and habitats, at least partly in
response to the CBD; 61% have strengthened measures for the conservation and sustainable use of these ecosystems and habitats since ratificationof the CBD, mostly in protected
areas.
Sixty percent have developed and applied new approaches to sustainable forest management, most of which are at least partially taken in response to the CBD.
Regarding wild .biodiversity, 68% have carried out systematic inventories at the species
level and 63% have instituted specific measures for their conservation and sustainableuse,
while 55% have carried out systematic identificationof domesticated biodiversity,but only
39% have implemented specific measures for their conservation and sustainable use.
Sixty-seven percent have systematicallyidentified threatened components of biodiversity
and 59% have implemented specific measures for their conservation and sustainable use
(78% of these measures were taken at least partially in response to the CBD).
Sixty-threepercent have been able at least to begin systematicallyidentifying threats to biodiversity.
Just 30% have developed incentives for implementing CBD measures, while slightly more
have sought to identify and eliminate disincentives. Valuation exercises are also coming
along slowly, with just 29% of countries having carried out valuation studies.
Forty-three percent of the countries have enhanced their capacity for implementing the
CBD since it was ratified and 55% have developed CBD-related projects that contribute to
the alleviation of poverty.
Fifty-nine percent of the countries involve local and indigenous communities in activities
for the implementation of the CBD, but only 38% are implementing the CBD provisions
regarding traditional knowledge.
Thirty-six percent are taking measures to ensure fair and equitable sharing of benefits arising from the use of genetic resources.
Sixty-four percent of the countries are promoting education and awareness about biodiversity.
Nearly half the countries perceive that financial resources for biodiversity conservation
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Some critical issues
Equitable sharing of benefits arising from the use of biological resources, one of the three
objectives of the CBD, is a prerequisite for creating the incentives needed to maintain the
earth's biotic wealth. Local benefit-sharing,in particular, has the effect of reducing the opportunity cost of forgoing the option of converting in situ conservation areas to commercial or
other uses, such as arable agriculture, pasture or industrial complexes. Our survey indicates
that more progress is needed in this aspect of the CBD. Benefit-sharing needs to be included
in discussions on technology transfer, the clearing-house mechanism, access to genetic
resources, agriculturalbiodiversity,and intellectualproperty rights. The umbrella under which
all this could shelter should be the incorporation of benefit-sharing measures in the national
biodiversity strategies and action plans governmentsare preparing.
Transfer of technologies relevant for the conservation and sustainable use of biological
diversity continues to be a major area of unfulfilled expectationsof most developingcountries
who are party to the CBD. Technology is an important tool for in situ and ex situ management
of biodiversity.For example,new agriculturaltechnologies have the potential to increase yields
to feed the growing human population while reducing unintended adverse environmental
impacts. Modern biotechnology could provide tools for understanding the living world and
thus may greatly aid assessing and monitoring biodiversity at the national, regional, and global
levels. Transfer of relevant technologies will be facilitated and enhanced through the involvement of the private sector in the area of bioprospecting and biosafety in joint ventures with
national institutions or local private sector entities.
The disappointing flow of new and additional financial resources envisaged under
Article 20 of the CBD has been an issue of considerable discussion. At the Earth Summit, the
developed countries committed themselves to providing "new and additional" resources to
help developingcountries achieve sustainabledevelopment.The CBD makes this a legal obligation for biodiversity and the Global Environmental Facility (GEF)—operated by the World
Bank, UNEP, and the UN Development Programme (UNDP)—is intended to be one of the
main channels for these new funds. If funds are to be genuinely "new and additional," levels
of support for biodiversity and total aid must be higher than before the CBD entered into force.
The Global Biodiversity Strategy estimated that effective conservation in developing
countries would cost around US$20 billion per year, while current global spending on conservation (all countries) is estimated at US$4.14 billionper year. The average annual commitment
of aid for biodiversity in the period 1987-94 was US$445.75 million. This falls massively
short of what is needed for global conservation. According to Birdlife International,
Organization for Economic Cooperation and Development, UN, and GEF figures provide no
evidence that current levels of aid for biodiversity are "new and additional." The available figures indicate that after a peak in the Earth Summit year of 1992, annual aid levels for biodiversity have been lower than in the pre-GEF period of 1987-90. Non-GEF biodiversity aid
appears to have fallen substantially since 1992.
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Although donors collectively are not satisfying the "new and additional" obligation,
some individual donors do appear to have maintained or increased their bilateral biodiversity
aid budget, as well as making "new" contributions to the GEF. These include Finland,
Germany,the Netherlands, Norway, and Switzerland. Biodiversity investment varies considerably among donors. The biggest overall aid donors—Japan and the U.S.A.—are among the
biggest donors to conservation.However,Switzerland and Finland, each with a small bilateral
aid program, are among the top five biodiversity funders.
As an umbrella agreement, the CBD is able to address a wide range of important issues.
During its third meeting, the Conference on Parties (COP) reasserted its aspiring role as a
focal point vis-a-visother relevant international instruments and processes, especially on such
issues as forests, sea-bed mining, intellectualproperty rights, agriculture, and indigenous and
local community affairs. The degree of these interactions and the leadership level adopted by
the COP are variable. Perhaps the issue on which interaction is strongest is agriculture, where
the CBD covered land, water, plant, animal and microbial genetic resources, wildlife, air and
climate, farm inputs, wild sources of food, traditional knowledge, marketing conditions for
agriculturalproducts, land-use pressures, and agroforestry.The COP has staked out a leading
position in the field of agriculturalbiodiversity,taking the opportunity to link concerns regarding biodiversity conservation and sharing of benefits with the mainstream economy, drawing
on balanced attention to the three objectives of the CBD. The COP sent a message to the
December 1996session of the Food and Agriculture Organization's Commission on Plant and
Genetic Resources for Food and Agriculture (PGRFA) to negotiate the revision of the
InternationalUndertaking on Plant Genetic Resources in harmony with the CBD. It specified
the COP's willingness to consider a protocol on PGRFA under the CBD.
The COP also produced a communication to the World Intellectual Property
Organization (WIPO) noting the possibility that WIPO may 'recommend international copyright protection for scientific databases. This reflected the concerns of developing countries
that such a measure could interfere with scientific and technical cooperation, create difficulties
in repatriating data and complicate the exercise of the CBD's third objective of equitable benefit-sharing. Even if the COP has yet to articulate agreed areas of concern under the World
Trade Organization (WTO), it could still emerge as a significant influence on the activities of
both WIPO and WTO.
The COP has also sought to influence intergovernmental discussions on forests to
ensure that forest biodiversity concerns are addressed.The COP's contributionhere was much
weaker than it could have been. The COP message to the IntergovernmentalPanel on Forests
(IPF) coveredanalysis of the underlying causes of biodiversity loss, analysis and mitigation of
human impacts on forest biodiversity, economic valuation of biodiversity components, and
developmentand use of criteria and indicators. The work program for forest biodiversity will
include developmentof technologies necessaryfor the conservation and sustainable use of forest biodiversity,take an ecosystem approach and incorporate traditional systems of conserving biodiversity in forests. The COP also called for scientific analysis of the ways in which
human activities, especially forest management practices, influence biodiversity and sought
ways to minimize or mitigate negative influencesarising from such practices.
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The COP could have been far more assertive in providing guidance to the IPF; perhaps
even suggesting that a protocol under the CBD could obviate any need for a new forests convention. This clearly is not a step governments are yet willing to take. But in any case, strengthening the CBD's relationship to the IPF could have an impact on any decisions regarding
extension of the IPF or the establishment of a similar forum for international debate on forest
issues.
Our conclusion is that although the COP has clearly advanced in opening to other
processes, it still has a long way to go until it can become as influential as required to change
processes that have great impact on the conservation and sustainable use of biodiversity.
The need for a protocol to address possible dangers of genetically modified organisms
was identified in negotiations prior to the entering into force of the CBD. The need for such a
biosafety protocol was discussed by COP-1 and—after heated debate—the process is moving
forward, with a formal report expected at COP-4 in 1998. The negotiation.of the biosafety protocol shows how the COP can handle a highly contentious issue, transforming it into a primarily procedural matter (possibly because no substantive points are yet being discussed). It
is too early to tell whether the biosafety protocol is really a step forward for biodiversity or simply a diversion from much more substantive and urgent issues. It certainly will be somewhat
limited, as the COP has determined that the issue of alien invasive species—a real and immediate threat to biodiversity at gene, species, and ecosystem levels—will not be considered
under the biosafety protocol.
One of the top CBD priorities is for each country to decide for itself what its own priorities are. The mechanism for this is Article 6, on national biodiversity strategies and action
plans, and the integration of the conservation and sustainable use of biological resources into
sectoral and cross-sectoral plans. Some 60 countries are receiving support from the GEF to
prepare their strategies after COP-2 issued a specific decision toward this end. However, the
preparation of strategies risks becoming a somewhat sterile planning exercise, as have other
similar efforts before them, if governments see it simply as an obstacle to be overcome before
further GEF funds can be assessed. Current indications are that the strategy-formulation
process is moving too rapidly in most countries to involve the critical sectors—agriculture,
forestry, and fisheries—in a productive policy dialog.
Considerable progress can be reported on biodiversity in the seas. COP-2 adopted the
Jakarta Mandate on Marine and Coastal Biodiversity, which provided a checklist covering five
areas in which parties to the CBD should take actions for conservation and sustainable use in
these habitats:
•
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•
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•
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Major international bodies were invited to improve their existing activities and develop
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new actions which promote the conservation and sustainable use of marine and coastal biodiversity, taking into account the recommendations contained in the Jakarta Mandate. A threeyear process will elaborate upon the recommendations for action in the above five areas and
possibly others. To assist in the implementation of the process, the CBD Executive Secretary
will establish a roster of experts and draw upon a wide range of inputs from governments,
intergovernmental organizations and nongovernmental organizations (NGOs), and others.
Conclusion
Many people believe that conserving biodiversity and using biological resources sustainably
will benefit all of society. However, conserving biodiversity, using biological resources sustainably and equitably sharing the benefits of such use all involve social costs and benefits that
are borne unevenly across segments of society. Therefore, proper policy action should promote
the equitable sharing of these costs and benefits in ways that improve the well-being of the
poor and weaker sections of society, including local communities, NGOs, the scientific community, industry, and so forth. The CBD offers a unique opportunity for this diverse mixture
of interests to work toward the same broad objectives. The international consensus will often
be difficult to attain unless all sectors of society contribute to the common goals of the
Convention on Biological Diversity.
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2. The Imperative for Action
There are many reasons why national and international action is imperative and urgent.
First, because human misery is being worsened by the deteriorating environment in
many regions. Food production per head of population in sub-Saharan Africa fell during the
1970s and 1980s. In the same region, gross national product (GNP) declined by 1.1% per
annum in the 1980s. Erosion, salinization, contamination of water supplies, degradation of
pastures, urban encroachment, and pollution reduced land fertility in areas as far apart as China
and the Sahel.
The economic costs of such damage are alarming: at the Earth Summit in Rio de Janeiro
in June 1992, one Eastern European delegate reported that pollution was costing his country
the equivalent of 16% of GNP per annum. The loss of biological diversity, especially as a consequence of deforestation on land and the destruction of coral reefs in the sea, threatens to
deprive future generations of medicines and genetic resources before their potential has even
been evaluated by science. The destruction of wilderness and wildlife threatens the tourist
industry that is the main source of foreign currency in a number of developing countries,
including some of the poorest African states.
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The noneconomic costs are also disturbing. Human cultures throughout the world have
been inspired by the beauties of nature. Artists, poets and writers have enshrined them in great
literature and paintings. Television has brought magnificent spectacles of scenery and wildlife
into the homes of millions of people. Their destructionis bringing spiritual as well as economic
impoverishment.
While governments universallycondemned these trends at the Earth Summit in Rio de
Janeiro, they seem incapable of responding at a rate that matches the rates of change. While
there are many real success stories, by which we are rightly heartened, in aggregate they do not
counterbalance the losses. And governments seem unaware of the momentum of current
processes; of the fact that the world is now committed to major changes, even if the policies
and actions that cause them are reversed tonight. Those changes include:
• continued human population growth, largely in the poorer developing countries, where up
•

•

•

•

to half the population is under 16 years of age, and where a population doubling is
inevitable even if these young people simply reproduce themselves;
increasing demands for energy and essential raw materials, because 75% of the world is
underindustrializedand must industrializeif it is to give its increasing populations a decent
quality of life, and create the economic growth and infrastructure essential for population
stabilization;
deforestation and land degradation (desertification)in the tropics, because growing populations need land to cultivate, depend largely on wood for fuel, and are being forced to use
marginal land unsustainably because there is not enough good land for them;
ozone layer depletion, because even if chlorofluorocarbons ceased to be made and used
today, their residual time in the atmosphere is so long that it will be decades before their
impact wanes; and
climate change, because greenhouse gas concentrations are already close to twice preindustrial concentrations, and there seems no way the developing world can industrialize
without some increased use of fossil fuels even if there is an immense improvement in
energy efficiency.This in turn brings a threat of major changes in world ecology and world
agriculture.
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3. The World Context
The first need is to address the causes of the disease, not the symptoms. That means addressing the socio-econo-political system rather than the environmental damage resulting from its
deficiencies.
That is the weakness of Agenda 21, adopted by the Earth Summit in Rio de Janeiro. It
is excellent in its specification of the actions needed to manage sectors of the environment: to
address pollution and desertification, to enlist the contributions of all sectors of the community,
and to move forward in a cross-sectoral, integrated way towards sound and sustainable development. But it does not address the world economic and trading systems, the widening gap
between rich and poor nations, the crippling burden of international debt, the corruption and
incompetence of government in many countries, and the hemorrhage of the arms race. It also
deals in an evasive and unsatisfactory way with the need to bring human populations into balance with the natural systems that sustain them.
These problems can only be dealt with by new and more effective political and economic development. And that development has to take account of two apparently divergent
trends in today's world.
On the one hand, supranational problems and actions are reducing the autonomy of the
nation state. It is clear, for example, that the world's economy depends on the world's ecology,
and that the planet is one linked, environmental system. The threatened disturbance of global
climate through greenhouse gas emissions, largely from the industrialized countries, and the
increased penetration of the stratosphere by damaging ultraviolet radiation as a result of ozone
layer depletion, again caused largely by the developed world, bring this interdependence home
and have provoked international action in response.
A global society is emerging. Many decisions are now taken at the supranational level,
for example, by the Group of Seven, the Council of the European Community or the Group of
77. World trade policy is governed by the General Agreement on Tariffs and Trade (GATT)
and commodity prices by the various exchanges. New international institutions—like the Earth
Council and the Commission on Sustainable Development—are being established and existing ones, especially in the UN system, are being strengthened. Law is becoming increasingly
international, in the environmental as in other fields. A recent review listed 121 global treaties
and other legal instruments dealing with environmental issues, together with a further 265
agreements at the regional level. Overriding obligations, such as that to safeguard the environment in time of war, are being codified. And while it cannot yet, sadly, claim universal success, the establishment of the peacekeeping role of the United Nations is an indication of the
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world community's reluctance to stand back and allow societies to destroy themselves by military conflict.
The world is also united by modern information technology. People throughout the
world hear of events as they happen. An earthquake, a flood, a governmental crisis or even a
presidential haircut can be on almost everyone's television screen while the event is still in
progress. While the media select and distort, they make it difficult for governments to evade,
and they have unquestionably built worldwide bonds of human sympathy, which may in turn
exert pressure on governments. This has been a principal factor in the rise of the environmental movement.
At the same time, some trends have been towards decentralization. It is increasingly recognized that the care and sustainable use of the environment depend especially on local communities and individuals—farmers, fishermen, foresters, factory workers, consumers—and
the way they exercise individual choices. As a consequence, the development process is being
stood on its head. In place of solutions propounded and imposed by external "experts," with
external and unfamiliar technology, new approaches involve learning from the poor, decentralization, local community empowerment, local initiatives, and diversity. Development is
being seen not as a blueprint but a flexible, adaptive learning process. And local groups can
often solve an environmental problem, or sow the seeds of environmental crisis, without central government's knowledge or involvement.
Everybody has heard of the importance of biological diversity. In the development
process, cultural diversity has emerged as a crucial element. What people do depends on their
beliefs, and these reflect culture, religion and tradition. Working with the grain of culture, and
cherishing its adaptive values, is another key to success. And the literal "bottom line" is the
individual. Inspiring, motivating, educating, guiding and empowering people is the ultimate
way to secure sustainable living. We know that this will involve changes in the pattern of
resource use and consumption in developed countries like this one as well as in the developing world. Adopting and pursuing an environmental ethic, nationally, communally and individually, is likely to be the essential foundation for the new approach we must have if we are
to cure the global disease. Our patients are people, and they must believe in our treatment.
The response we need must therefore be people-centered and environment-based. It
must be truly integrated, involving all sectors of society and matching action to need: the needs
of people and the tolerances of nature. For nature is not all-embracing and endlessly forgiving.
Political choices about development strategies will succeed or fail not only on their popularity
with the electorate, but also on their environmental realism. The world is littered with abandoned installations, eroding farms, saline soils, silted reservoirs and useless factories that testify to the folly of forgetting the limits of nature. And the debt burden that cripples many countries today results, at least in part, from the disastrous promotion of inappropriate technology
by lending agencies who bear no liability for their actions.
Our response to the disease must be a search for a universal cure. It must be globally
linked, but locally applied. The rich, developed countries could just possibly turn their backs
on the rest of the world and use their strengths to maintain their own lifestyles while the poorer
countries disintegrated into famine, desertification and chaos. Such action would be wrong, by
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4. The Foundations for Successful Action
In 1972, Barbara Ward and Rene Dubos emphasized global interdependence by giving their
"background" book for the United Nations Conference on the Human Environment
, in
Stockholm, the title Only One Earth. In 1987, the World Commission on Environment and
Development added the penetrating comment, "The Earth is one, but the World is not." They
sought a solution in sustainabledevelopment, defined as "development that meets the needs of
the present without compromising the ability of future generations to meet their own needs."
Few concepts in recent years have been so widely quoted, and played in aid of so many preconceived ideas, as that of sustainabledevelopment.Some have proposed that it means achieving the highest feasible rate of economic growth without fueling inflation. Some have argued
that it means characterizing the "carrying capacity" of natural resources and constraining
human demands within that capacity (stretched as far as practicable by technology, but ultimately limited by the productivity of a finite ecosystem on a finite Earth, where the Second
Law of Thermodynamics rules.)
Much of this debate is, in my view, sterile and pointless. The Roman. Emperor Nero
achieved lasting notoriety by fiddling while his city burned about him, and those who divert
themselves with the minutiae of conceptual analysis at this juncture deserve a similarjudgment
from history. The essential concept is clear enough, and we have to get down to action on the
ground—actionfor sustainable living.
5. Caring for the Earth: A Strategy for Sustainable Living
In 1980,IUCN joined with the United Nations Environment Programme and the World Wide
Fund for Nature to prepare the World Conservation Strategy.In 1991, the same three organizations published a second volume, Caring for the Earth: A Strategy for Sustainable Living.
This sets out nine basic principles, and 132 specific actions, as medicine for the human disease.
The nine principles are:
1. Respect and care for the community of life. This is the ethical foundation of the whole strategy. There is a duty of care for other people and other forms of life, now and in the future.
Development should not be at the expense of other groups or later generations.
2. Improve the quality of human life. This is the real aim of development—to enable human
beings to realize their potential, build self-confidence and lead lives of dignity and fulfillment. Economic growth is an important component of development, but it should not be a
goal in itself.
3. Conserve the Earth's vitality and diversity. Natural systems keep the planet fit for life,
shape climate, cleanse air and water, regulate water flow, recycle essential elements, create
and regenerate soil, and enable ecosystems to renew themselves. The genetic diversity of
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strategy is inevitably generalized. It has to be adapted to the needs and cultures of particular
communitiesand the capacities of the environment in specific localities—avariant of the familiar statement, "Think globally, act locally." Thus while a development plan demands sound
technicalsurveyand analysis,in which modern scientificmethods can contributemuch, the subsequent development of an action plan demands great cultural sensitivity and understanding.
This in turn demands a listening ear and the development of solutions through the participation, indeed the leadership, of the people who live on the land. Communities of the rural
poor are often far more sophisticatedthan their rulers in capital cities give them credit for. They
often have detailed knowledge of their environments, even if their records are scientifically
unorthodox. They are able to adjust to change swiftly and on the basis of understanding of the
behavior of the local environment gained over many centuries. They often know the solutions
if they are empowered to carry them out.
Development must respect diversity and cherish it. Over millions of years, the Earth's
ecological systems have developed as a response by living organisms to geological, topographical and climatologicalconditions.Throughout human history,people have adjusted their
cultures and lifestylesin the same way.The resulting diversity contains rich and valuable information, which should be the starting point of the development process. The values ,
approaches, crops and technologies of other regions and cultures should be transferred only
with the greatest care and as grafts on the local stock of knowledge.
At the national level, the firstneed is to accept that the role of centralgovernmental institutions and the international agencies that may work with them is an enabling one .
Governments must accept the value of diversity and the need for local leadership in the development of detailed action plans. They must support and empower communities in those
processes. They do, however, have the responsibility for creating the overall framework for
development.
This needs to be attentiveto scale. While some problems must be addressed locally, others demand a national strategy and national infrastructure,including both physical planning of
settlements,industry,communications and transport, and social instruments such as appropriate land tenure, sound and properly enforced laws, appropriateeconomic measures, education,
information,health care and security.Good developmentis difficultwithout good government .
Some problems—like the management of river basins shared between nations, or of
coastal seas, or pollution that moves across frontiers—can only be addressed internationally.
Many ecological systems and biological dispersal routes pay no heed to frontiers. Hence,
international cooperation is essential.
Many overarching socioeconomic problems obviously need attention on a global scale.
For example, we need new systems for economic valuation. Present systems tend to undervalue natural resources, especially those used at the local level and outside the formal national
economy.As a result, the decisions made by central and local governments as to which kinds
of land use to favor, and which kinds of environment to change, are often defective. The decisions of consumers are also influenced by economic valuations, and if the prices charged for
products do not correctly reflect the costs imposed on the environment in their manufacture or
use, sustainability is undermined. Yet because of the global nature of trading and economic
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6. Caring for the Earth in Practice: The Role of IUCN
The award of the Blue Planet Prize recognizes that IUCN—The International Union for
Conservation of Nature and Natural Resources, or more briefly, The World Conservation
Union—has had some success in addressing the above problems. I do not want to claim too
much: the fact is that no institution can claim total success in this difficult field, and we need a
new approach if we are to have any prospect of success. But IUCN certainly has the potential
to contribute, and I want to say a few words about why before concluding this lecture.
First, IUCN is preadapted by its structure. Almost uniquely among environmental bodies it is a union of governmental and nongovernmental sectors—of states, state agencies and
both international and national NGOs. It also combines a professional Secretariat (now numbering almost 500 staff worldwide) with voluntary networks. There are now almost 6,000 volunteer experts in the Union's six Commissions. They are drawn from a wide range of professions, countries, institutions and organizations, not all of them IUCN members. They are
linked by a common commitment to conservation.
This is a model for the cross-sectoral approach the world community demanded at the
Earth Summit in Rio de Janeiro. We need alliances of governments, government agencies and
the nongovernmental sector, because only by pooling the skills and enthusiasm of all can we
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hope to accelerate and reorientate action. We need the expertise of permanent institutions like
the IUCN Secretariat, and the enthusiasm and knowledge of worldwide networks of committed volunteers. We need dynamic and at times challenging debate, because we do not know all
the answers and must share our visions and thoughts about solutions. We must not be afraid of
change, or of challenge to our established values, even though both are uncomfortable things
to deal with. We need action on the ground, linked to worldwide machinery that will draw out
and promulgate the lessons learned. We need flexibility to adjust action to regional priorities .
We need ability to adjust programme and priorities with the times.
These are all characteristics of IUCN today. That does not mean that we are a perfect
and complete body. We have weaknesses. Our dialogue with the corporate sector , for example,
has evolved slowly and haltingly, partly because many of our member organizations have yet
to be convinced that the corporate sector is willing to look beyond short-term profits , aggressive and competitive marketing, and minimal investment in environmental protection . The
work of the Business Council on Sustainable Development has done much to build confidence, but we need to go further. For the private sector of industry is the dominant engine of
change in the world. It manages finance flows far greater than government-to-government aid .
It will be the leader in developing new technology—and needs dialogue with government , the
regulator and the environmental movement which understands the limits and sensitivities of
the Earth if that technology is to be sustainable. We need to give priority to new dialogue . We
have already begun, with the business sector here in Japan.

7. The Future
What does the future hold? Quite frankly, there can be no grounds for confidence.
The optimistic scenario assumes that we shall indeed create the new dialogue between
government,the corporate sector and the nongovernmentalenvironmentalmovement. That we
shall create partnershipsthat link communities and enlist every citizen in the action required .
That we shall succeedin convincing people of the need to adjust their personal goals and adapt
their lifestyles, so that their descendants may inherit a world that is beautiful, diverse and able
to offer everyone a life of decency, quality and fulfillment.
To do this we have to work with the grain of human culture and tradition, and to touch
people's beliefs and sense of ethics and human decency. We have to empower local communities to steer their own development—and this means a fundamental change in how some
governmentswork. Not easy. Indeed, Caring for the Earth has already been attacked as hopelessly utopian.
But what is the alternative? The pessimistic scenario is one in which the gaps in the fabric of civilizationyawn ever wider until part at least of that fabric collapses. It might be indeed
possible for the developed countries to stand back, protect their own lifestyles and allow mortality to rise in other regions, balancing populations by nature's harshest means. But this would
erode the total ability of the Earth to support life, and there would be no guarantee that the
interactions in the world environmental system, as well as in the world political system, would
tolerate such a selfish separation.
The fact is that the unifying processes in the world are too strong to stop. Travel, uni-
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