I.

The Winners

of the Blue

1992

Planet

Prize

1992
Blue
Dr. Syukuro
(U.S.A.)
Member

Planet

Manabe

of the Senior

Executive

the Geophysical

Fluid

Dynamics

at the National

Oceanic

and

Service
Laboratory

of

Prize
International
Institute for
Environment and Development
(IIED)
(Founded in the United Kingdom)

Atmospheric

Administration

At the 1992 Blue Planet Prize awards ceremony,
the opening slide presentation
highlighted
the
beauty of our blue planet with images of the
Earth seen from outer space. Each year, the
awards ceremony features a slide presentation
on
a different theme.

3

Prime Minister Kiichi
opening ceremony.
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at the
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Presentation
Committee,
Dr. Saburo Okita reports on
the selection process.

Hideaki
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chairman of the
Asahi Glass
Foundation,
delivers the
opening
address.

Asahi Glass Foundation Chairman Hideaki
Yamashita shakes hands with Michael
Armacost, ambassador of the United States
of America to Japan. Directly behind Mr.
Armacost is Sir John Boyd, Her Britannic
Majesty's ambassador.

On the day following the awards ceremony, a symposium
was held
on the topic of creating a new civilization
in harmony with nautre.
Symposium
panelists,
from left; Keiko Nakamura,
Professor,
School of Human Sciences, Waseda University;
Takamitsu Sawa,
head of Kyoto University's
Institute
of Economic
Research;
Symposium
Coordinator
Hirotada Hirose, Professor,
College of
Arts and Sciences,
Tokyo Women's
Christian
University;
Kenzaburo Oe, author; and Hiroyuki Ishi, Senior Staff Editor, Asahi
Shimbun Publishing Company.
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Seated with other members of the audience, the laureates participate in a panel
discussion that followed the symposium.
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Dr. Syukuro Manabe, a naturalizedU.S. citizen, was born in Ehime Prefecture, Japan, in 1931.
Dr. Manabe received a doctor of science degree from the University of Tokyoin 1958, when
he was invited to join a research group of the U.S. Weather Bureau as a research meteorologist. Dr. Manabe has since then continued to work at the same U.S. institution, which is currently called the Geophysical Fluid Dynamics Laboratory of the National Oceanic and
Atmospheric Administration.
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Dr. Manabe is a leader in developing computer models for the study of climate. Using
a one-dimensional model of climate which incorporates convective as well as radiative transfer of heat in the atmosphere, he successfully elucidated the role of greenhouse gases (e.g. carbon dioxide, water vapor and ozone) in maintaining the vertical thermal structure of the atmosphere. He and his collaborators made pioneering contributions to the projection of global
warming through the imaginative use of the one-dimensional, radiative-convective model
mentioned above and three-dimensional, general circulation models of the coupled oceanatmosphere system. Their contributions had a profound impact upon the assessments of climate change which were conducted by the Intergovernmental Panel on Climate Change in
1990 and 1995. The scope of his modeling activity is very extensive, covering not only the present and future climates, but also the climate of the geological past. Dr. Manabe has played a
leading role in the emergence of the modeling approach as one of the most promising avenues
for the study of climate.
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Prologue
When we discuss global warming, one of the questions which we ask frequently is, "Have we
detected global warming?" In this essay, I would like to answer this question using a general
circulation model of the coupled ocean-atmosphere system, which will hereinafter be called
the "coupled model" for simplicity.
Since the basic structure of the coupled model was described in my commemorative lecture of the 1992 Blue Planet Prize contained in this volume, I shall not repeat it here. I would
like to note, however, that the coupled model has become a very valuable tool for the study of
climate, successfully simulating both its interannual and decadal variabilities (Manabe and
Stouffer, 1996).
Figure 1 illustrates the time series of global averaged, annual mean surface air temperature (SAT) that Jones and Wigley (1991) constructed, based upon past observations of SAT.
In addition to the low frequency fluctuations of global mean temperature at interannual to
decadal time scales, this time series exhibits the global warming trend that began around the
turn of this century. In this essay, I would like to discuss whether the sustained warming trend
of global mean temperature during the 20th century is induced by thermal forcing, as a result
of increasing greenhouse gases, or generated internally through the interaction among the
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Figure 1 Time series of
globally averaged, annual
mean SAT anomalies (i.e.,
the departures
from the
1880-1920
base-period
means) obtained by Jones
and Wigley (1991).
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Figure 2 Time series of globally averaged, annual mean SAT anomaly from the long-term mean.
(a) 1,000-year time series from the coupled ocean-atmosphere model
(b) 110-year time series (1881-1990) of observed, globally averaged temperature.
The straight lines through both time series are such that the sum of squared distance between the time series and
the straight line is minimized.

atmosphere,

oceans,

and land surface.

Simulated natural variability
In order to study the natural variability of climate internally generated in the coupled system,
we conducted a 1,000-year integration of the coupled model at the Geophysical Fluid
Dynamics Laboratory of NOAA. The 1,000-year time series of global mean SAT anomaly
obtained from this time integration is illustrated in Fig. 2a and is compared to the time series
of observed anomaly between 1881 and 1990 (Fig. 2b).
Stouffer et al. (1994) assessed the probability of finding in the simulated 1,000-year
time series a century-scale warming trend such as that observed between 1881 and 1990 (Fig.
2b). They calculated the probability for linear trends exceeding 0.5 °C/century, which is the
observed trend between 1881 and 1990 (Jones and Wigley, 1991). It was found that, for intervals longer than —60years, there are no trends as large as 0.5 °C/century. In other words, the
observed warming trend of 0.5 °C/century is not found in the coupled model time series for any
intervals longer than —60years. If our model behavior is realistic, it is not likely that the oceanatmosphere-land interaction in the coupled model could randomly generate a substantial longterm warming trend such as that observed since the end of the last century.
To examine spectrally how realistic is the time series of global mean SAT anomaly
shown in Fig. 2, the power spectrum of detrended and glqbally averaged, monthly mean SAT
anomaly from the 1,000-year integration of the coupled model is compared in Fig. 3 with the
spectrum of detrended, observed SAT compiled by Jones and Wigley (1991). (The detrending
of the observed time series reduces the contributions from the fluctuations on time scales
longer than 100 years.) This comparison indicates that, at multidecal and shorter time scales,
the coupled model simulates the observed spectrum reasonably well.1
However, the coupled model fails to simulate any large warming trend of centennial
time scale such as that observed during this century. This failure suggests that the observed
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Thermally forced response
As noted in my commemorative lecture of 1992, the coupled model overestimates the warming trend of the 20th century, if it were forced by greenhouse gases alone. Recently, Mitchell
et al. (1995) of the U.K. Meteorological Office obtained a more realistic trend by forcing their
coupled model with the effect of sulfate aerosols in addition to increasing greenhouse gases.
At the Geophysical Fluid Dynamics Laboratory, we have conducted a similar experiment
using the coupled model. The temporal variation of sulfate aerosols and the CO2-equivalent
concentration of greenhouse gases used for our experiment are practically identical to those
used by Mitchell et al.2 Starting from the initial condition, which is a snapshot of the 1,000year control integration described in the previous section, Haywood et al. (1997) performed the
integration of the coupled model over the period from 1765 to 2065 with thermal forcing of
combined greenhouse gases and aerosols, as described above.
Figure 4 illustrates the temporal variation of the globally averaged, annual mean SAT
anomalies of the coupled model from 1850 to 2000. For comparison, the time series of
observed, global mean SAT anomaly compiled by Jones and Wigley (1991) is added to the
same figure. This figure indicates that the simulated warming trend during the past 100 years
is remarkably similar to the observed trend. The model also reproduces the magnitude of the
observed decadal variability reasonably well, as discussed in the previous section.
In view of the large uncertainty in the estimation of the atmospheric loading of various
aerosols and their radiative effect, the close agreement of the simulated and observed warming trends during this century could be fortuitous. For example, many radiative forcings other
than sulfate aerosols are neglected in this experiment, including those due to ozone changes,
other anthropogenic aerosols, indirect aerosol effects on cloud brightness, and changes in the
solar irradiance. Furthermore, the climatic response to these forcings is also uncertain. It
appears significant, however, that we are unable to simulate the observed warming during the
last 100 years unless the combined effect of increasing greenhouse gases and sulfate aerosols
is incorporated.
Concluding

remarks

Based upon the comparison

between

the observed

SAT, we suggest that the sustained warming
through the interaction

and simulated

variability

of global mean

trend of this century was not generated

internally

among the atmosphere,

oceans, and land surface. Instead, it appears to

have been forced by natural and anthropogenic

thermal forcing such as that resulting from the

1The coupled model spectrum is inside the 95% confidence interval of the observed system

, though the similarity
between the two spectra does not hold too well at the time scale of 2-7 years . Because of its course computational
resolution, the coupled model underestimates the amplitude of the Southern Oscillation with this time scale (see
Knutson and Manabe, 1994; Knutson et al., 1997).
2 The CO2 -equivalent radiative forcing of greenhouse gases from 1765 to 1900 was based upon the 1990 report of
the Intergovernmental Panel on Climate Change (IPCC, 1990). After 1990 , it was assumed to increase by 1% per
year, following approximately the best guess IPCC 1992a scenario (IPCC, 1992). The direct effect of sulfate
aerosols was added by increasing surface albedo at each grid box, yielding the 1990 global mean thermal forcing
of --0.6 W/m2.
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increase of solar irradiance (Lean, 1991) and greenhouse gases in the atmosphere. A similar
inference could also be drawn from analysis of the time series of global mean SAT obtained
from the coupled model developed at the Hadley Centre of the U.K. Meteorological Office
(Mitchell et al., 1995).
In addition to analyzing the time series of global mean SAT, other approaches have
been employed for the detection of global warming. By comparing the pattern of the observed
SAT models, Hegerl et al. (1996) concluded that statistically significant, externally induced
warming has been observed. Saner et al. (1996) noted that the observed pattern of temperature
change in the free atmosphere from 1963 to 1997 is similar to those obtained by climate models which incorporate various combinations of changes in carbon dioxide, anthropogenic sulfate aerosols and stratospheric ozone concentrations. The conclusions of these studies are
clearly in support of the recent statement of the IPCC (IPCC, 1996): "The balance of evidence
suggests a discernible human influence on global climate."
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Figure 3 Power spectra of detrended
globally averaged, monthly mean SAT
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the spectrum of the coupled model time
series shown in Fig. 2a, and the thin solid
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Lecture

Future Projection of Global Warming by Climate
Models
Dr. Syukuro

Manabe

This lecture describes briefly my involvement in the development of climate models during the
last 35 years and the application of these models to the study of global warming. The lecture
concludes with a discussion of the strategy towards the reliable projection of the long-term
change of climate in the future.
My involvement in the modeling study of climate began in the fall of 1958 when Dr.
Joseph Smagorinsky of the U.S. Weather Bureau invited me to join his group and participate
in a very ambitious project for the development of comprehensive models of climate. My initial assignment was the incorporation of the radiative effect of various greenhouse gases (e.g.,
water vapor, carbon dioxide and ozone) into a three-dimensional general circulation model of
the atmosphere. As the first step towards this goal, we constructed a one-dimensional radiativeconvective model of the atmosphere which included the effects not only of radiative transfer
but also the convective restoration of the neutral, vertical temperature gradient due to cumulus
convection and synoptical scale disturbances (Manabe and Strickler, 1964; Manabe and
Wetherald, 1967).
Figure 1 illustrates the vertical distribution of the global mean temperature which is in
radiative-convective equilibrium. The equilibrium state was approached asymptotically
through a long-term integration of the radiative-convective model mentioned above. The heat
balance of the convective troposphere is maintained between the convective heating and net
radiative cooling, whereas the stably stratified stratosphere aloft is in radiative equilibrium
without convective heating. The state of radiative equilibrium obtained compares favorably
with the U.S. standard atmosphere which is added to Figure 1 for comparison.
To evaluate the response of the model atmosphere to changes in atmospheric CO2 concentration, numerical experiments were performed with the radiative-convective model of the
atmosphere. Figure 2 illustrates the vertical distribution of the simulated, global mean thermal
equilibrium temperature of the atmosphere for the normal, half the normal, and twice the normal concentration of CO2. In response to the doubling of atmospheric CO2 from the normal to
twice the normal concentration, for example, the equilibrium surface temperature of the model
increases by about 2.3 °C. The figure also reveals that the magnitude of the cooling resulting
from the halving of the CO2 concentration (from the normal to half the normal concentration)
is approximately equal to the magnitude of the warming from the doubling of CO2 concentration.
The physical
greenhouse
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Figure 1. Dashed line shows the vertical distribution of
global mean temperature of the atmosphere in radiative-convective equilibrium. (The prescribed cloudiness
is indicated on the right-hand side of the figure.) The
solid line shows the U.S. standard atmosphere. From
Manabe and Strickler (1964).

Figure 2. Vertical distribution of temperature in radiative-convective equilibrium for various values of atmospheric CO2 concentration, i.e., 150, 300, and 600 ppm
by volume. From Manabe and Wetherald (1967).

relatively small fraction of solar radiation. In the mid-troposphere, these gases absorb and reemit a major fraction of the upward terrestrial radiation emitted from the Earth's surface and
the lower troposphere.Thus, the effective source of emission of the outgoing terrestrial radiation at the top of the atmosphere is located in the mid-troposphererather than the Earth's surface. On the other hand, in an atmosphere without greenhouse gases, the source of emission
would be confined to the Earth's surface which is warmer than the mid-troposphere. In order
to maintain the compensationbetween the net incoming solar radiation and outgoing terrestrial
radiation at the top of the atmosphere, it is therefore necessary that the thermal equilibrium
temperature of the troposphere with greenhouse gases be much higher than that of the greenhouse gas-free atmosphere. Thus, greenhouse gases help maintain the surface temperature of
our planet at a level which sustainsthe biosphere. These discussionsalso imply that an increase
in the atmospheric concentrationof CO2 raises the altitude of the effective source of emission
and reduces the outgoingterrestrial radiation,thereby contributingto the global warming of the
combined surface-tropospheresystem.
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source of outgoing terrestrial radiation. Thus, the temperature of the model troposphere
increases further, maintaining the radiation balance of the surface-atmosphere system as a
whole. In addition, the increase of absolute humidity increases the fraction of solar radiation
absorbed by the model atmosphere, thereby decreasing the planetary albedo and enhancing the
CO2-induced warming. In short, water vapor plays an important role in enhancing the CO2induced warming of the atmosphere. Using the radiative-convective model, we succeeded for
the first time to correctly evaluate the positive feedback effect of water vapor (Manabe and
Wetherald, 1967).
The development of the simple radiative-convective model described above was an
important step towards the construction of the three-dimensional, general circulation model
(GCM) of the atmosphere.1 The success of the GCM in the 1960s and early 1970s in simulating many basic features of atmospheric circulation and climate (e.g., Manabe and Holloway,
1975) encouraged us to use the GCM for evaluating global warming (Manabe and Wetherald,
1975; Manabe and Stouffer, 1980).
One of the important factors which control the transient response of climate to a greenhouse forcing is the oceans. If the heat trapped by increasing greenhouse gases is stored in the
upper layer of the oceans, or is sequestered into the deeper ocean through vertical mixing, it is
possible that global warming could be delayed significantly. Thus, oceans can affect substantially the rate and distribution of global warming. This was one of the important reasons why
we started developing the so-called coupled ocean-atmosphere models in the 1960s (Manabe
and Bryan, 1969).
I would

like to describe

here

the results

from

a recent

numerical

experiment

I For more detailed discussion on early developments in the model study of the greenhouse effect

which

, see my recently
published review paper :
Manabe, S. "Early Development in the Study of Global Warming: The Emergence of Climate Models." Ambio
(1997, in press).
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Figure 4. The geographical
distribution of the changes in
surface air temperature of
the coupled ocean-atmosphere model in response to
the 1%/year increase (compounded) of atmospheric
CO2. It represents the warming averaged over the 60th80th year period when the
CO2 concentration is doubled (Manabe et al., 1991).
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explored the transient response of a coupled ocean-atmosphere model to a gradual increase of
atmospheric CO2 (Stouffer et al., 1989; Manabe et al., 1991).2 The coupled model consists of
an atmospheric GCM, an oceanic GCM and a simple model of the continental surface that
involves the budget of heat and water (Figure 3). It is a global model with realistic geography.
The atmospheric component of the model has seasonal variation of insolation, and predicted
cloud cover which depends only on relative humidity. It has nine vertical finite difference levels. To improve the accuracy of hydrodynamic calculations, the horizontal distributions of
variables specified at grid points are represented by spherical harmonics at each time step. The
oceanic GCM uses a finite difference technique and has a regular grid system with 4.5° x
3.75° (latitude x longitude) spacing and 12 vertical finite difference levels. The atmospheric
and oceanic components of the model interact with each other continuously through the
exchange of heat, water, and momentum, as illustrated by Figure 3.
The rate of increase in atmospheric CO2 concentration chosen for this transient response
experiment is 1%/year. This rate is approximately equal to the rate at which the total CO2equivalent concentration of all greenhouse gases (except water vapor) is increasing currently.
Figure 4 illustrates the geographical distribution of the increase in annual mean surface air temperature when the atmospheric concentration of CO2 is doubled (i.e., 70th year of the experiment). The doubling of the CO2-equivalent concentration of greenhouse gases from the preindustrial level may realized around the middle of next century (IPCC, 1990). The figure
indicates that the simulated response of surface air temperature is slow over the northern North
Atlantic and the Circumpolar Ocean of the Southern Hemisphere, where the vertical mixing
of the heat trapped by the increased greenhouse gas penetrates very deeply. However, in most
of the Northern Hemisphere and low latitudes of the Southern Hemisphere, the distribution of
the change in surface air temperature is very similar to the results obtained earlier without the
delaying effect of the oceans. For example, surface air temperature increases with increasing
latitudes in the Northern Hemisphere and is larger over continents than oceans. The increase
is at a maximum over the Arctic Ocean and its surroundings in the early winter and is mini2 For more recent overview of climate change studies by coupled atmosphere models , see the review paper by
Manabe et al. (1994).
Manabe, S., R.J Stouffer, and M.J. Spelman. "Response of a Coupled Ocean-Atmosphere Model to Increasing
Atmospheric Carbon Dioxide." Ambio, 23 (1994), 44-49.
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Figure 5. Time series of
globally averaged, annual
mean surface air temperature anomalies
(i.e., the
departures from 1961-1990
base-period means) obtained
by Jones and Wigley (1991).
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mum in summer. The enhanced heat conduction through thinner sea ice is responsible for the
early winter maximum, whereas sea ice prevents the temperature of the oceanic mixed layer
and the overlying air to rise substantially above the freezing point in summer, and is responsible for the summer minimum in warming. Although the Arctic sea ice loses its thickness in
winter as mentioned above, it becomes less extensive as well as thinner in summer.
The increase of a greenhouse gas affects not only the thermal structure of the coupled
system but also the hydrologic cycle. For example, the global mean rates of both precipitation
and evaporation increase (Manabe and Wetherald, 1975). Because of the increase in the poleward, atmospheric transport of water vapor associated with the increase in the moisture content of air, the increase of precipitation rate in high latitudes far exceeds that of evaporation
rate, markedly increasing runoff and reducing the surface salinity in the Arctic and surrounding oceans. This capping of the oceanic surface by relatively fresh water reduces the convective activity in high latitudes and weakens the thermohaline circulation which advects warm
and saline surface water northwards, further reducing the greenhouse warming in the northern
North Atlantic and surrounding regions (Manabe et al., 1991). It has also been noted that the
soil moisture is reduced in summer over extensive mid-continental regions of both the Eurasian
and North American continents of the model (Manabe et al., 1981). Thus, it is likely that summer droughts may become more frequent as the greenhouse warming intensifies.
Figure 5 illustrates the temporal variation of the globally averaged, annual mean surface
air temperature anomaly compiled by Jones and Wigley (1991) during the last 140 years.3 The
figure shows that the global mean temperature has increased by about 0.6 °C since the beginFor the recent model assessment of the temporal variation of the global mean surface air temperature shown in
Figure 4, see recent review article by Manabe and Stouffer:
Manabe, S. and R.J. Stouffer. "Climate Variability of a Coupled Ocean-Atmosphere-Land
Surface Model:
Implication for the Detection of Global Warming." Bull. Amer. Meteor. Soc. (1997, in press).
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ning of the century.We found that, in response to the observed increase of greenhouse gases,
the coupled model generates an increase of global mean surface air temperature which is larger
than observedby the factor of about 1.5. This overestimate of global,warming may result from
our neglect of the cooling effect of sulfate aerosols which reflect incoming solar radiation .
Because of fossil fuel combustion, the atmospheric loading of sulfate aerosols has increased
rapidly during the last several decades (Charlson et al., 1990). It is therefore very urgent to
monitor the temperature variationof various thermal forcings, such as those due to the increase
of aerosols, as well as greenhouse gases.
The overestimate of global warming mentioned above may also be attributable to the
excessive sensitivity of the coupled model which we constructed. It is therefore desirable to
evaluate the sensitivityof the model by comparing the simulatedand actual changes of climate.
The agreementbetween these climate changes should enhance our confidence in our ability to
project the future change of climate.
A comprehensive strategy for the successful validation of a climate model is illustrated
by the box diagram in Figure 6. It involves:
1. reliable, long-term monitoring of climate and its thermal forcings such as changes in the
concentration of greenhouse gases and aerosols in the atmosphere;
2. simulation of observed climate change by a coupled model;
and
3. comparative assessment of the simulated and observed changes of climate.
The insight gained from this comprehensive effort is indispensable for the reliable projection
of future climate change and successful adaptation to and mitigation of anthropogenicclimate
change in the future.
The executionof the comprehensive strategy identified above requires the construction
of supercomputers and the development of artificial satellites, in which the contribution of
Japanese engineers is increasing rapidly. I hope that Japanese scientists will also play an
increasingly important role in modeling and observing the future change of global environment by using these powerful tools.
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International

Institute for Environment

and Development

(IIED)

History
1971
1972

1974

1975

1976

1980s

1985

1987

1990s

1992

The IIEA (Institutefor Environmental Affairs) was founded by Robert 0. Anderson.
The Institute was a key player in the UN Conference on Human Development.
Barbara Ward highlighted the critical linkage between environment and development and coined the phrase "sustainable development." The Institute changed its
name to IIED, headed by Barbara Ward.
The first IIED symposium was held at the UN World Food Conference. This issued
a declaration that was front-page news on three continents. Global food supply has
been an IIED issue ever since.
IIED and the United Nations Environment Programme (UNEP) established an independent information unit, Earthscan, as a way of increasing public awareness of key
global environmental issues and providing accurate environmental information to
key leading media around the world.
IIED played a central role in HABITAT, the first UN Conference on Human
Settlementsin Vancouver.Some 20 years later, in 1996, it was responsible for preparing the officialreport for the second human settlements conference.
By 1980,IIED had established a special role in the international arena. It was linked
closely with three centers of power and influence:the UN agenciesand other international institutions; national governments and their agencies, especially those concerned with environment and development issues; and national and international
NGOs. A major part of IIED's success has been the influence it has had in ensuring
the allocation of more than $50 billion a year in aid by OECD countries.
Togetherwith the World Resources Institute, IIED began producing a biennial World
Resources Report. The Institute started to pursue practical solutions to problems
through its projects.
Our Common Future, the report of the World Commission on Environment and
Development led by Norway's prime minister, Mrs. Gro Bruntland, was published
and publicly acknowledged IIED's leading role. It laid down a "global agenda for
change."
National and international problems often require local solutions. IIED thereforepioneered methods that involve local "stakeholders" in developing policies and
processes that work.
In the run-up to the Earth Summit at Rio, IIED played a significant role in bringing
togetherNGOs and mobilizinginternationalinterest. IIED's preparatory work had an
important impact on the process and eventual shape of UNCED's Agenda 21.
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1995

Each of IIED's program areas is integrated by cross-cutting themes that include collaborativeresearch and the development of tools for sustainable development. TIED
completed a major research project, "Towards a Sustainable Paper Cycle," for the
WorldBusiness Councilfor SustainableDevelopment.Through this, TIEDhas established an approach to working with the private sector.

The IIED is an independent, nonprofit think tank. From its inception, TIED has promoted the
concept of sustainable development and sought to focus attention on the necessity for development in harmony with the natural environment through various projects in the North as well
as the South.
Over the last 25 years, through its research, training, and publishing activities, the
Institute has changed or influenced international programs. It has ensured that many more
local voices are heard in the larger decision-making processes. It has altered the basis by which
we understand environmental problems by emphasizing their environmental and social dimensions. It has shown that, ultimately, solving many so-called global problems really comes
down to making changes locally, and that local people can be empowered to achieve their own
solutions, provided the right institutional framework is in place. There is, though, some way
to go to live up to the ideals that Barbara Ward set out at the Institute's beginnings.
ITED's professional staff presently number over 50. The chairman of IIED' s board is Sir
Martin Holdgate and the executive director is Richard Sandbrook. Support comes from all of
the governments of Western Europe, the EU, foundations, and the international agencies.
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The immediate aftermath
This is not to say no one has tried. Take the Europeans as an example . Immediately after
UNCED, at the Lisbon Summit, the European Council adopted an eight-point plan,of action
to follow it up. The major outputs included action on National Sustainable Development
Strategies and "Round Tables," the Forest Principles, the Climate Plan and Biodiversity. The
Community has ratified the Biodiversity and Climate Conventions, and it has been a major
force behind the establishment of the Intergovernmental Panel on Forests. The Commission
has also submitted annual progress reports to the new Commission on Sustainable
Development (CEC, 1993a; CEC, 1994a;CEC, 1995). More importantly, the Environmental
Council chose to call the Community's Fifth Environmental Action Programme , Towards
Sustainability,as "point of departure for the implementation of Agenda 21 by the Community
and the Member States" (CEC, 1993a). (The Programme had been prepared during the
UNCED process and shares many of the same principles and objectives.)
Unfortunately, what the European Union has been unable to agree upon are the
specifics.These include mechanisms for realizing the ECU3 billion aid pledge for Agenda 21
made at Rio. After the event, the Community and Member States struggled to decide how to
meet its pledge. Questions arose, including what the money should be spent on , how the
amount should be divided between the EC and the Member States, what proportion should be
"new and additionalreso
urces" and over what period the money should be spent. All attempts
to reach a consensus appear to have stopped and in its report on progress to this year's fifth
anniversary meetings in New York the Commission avoids mention of the ECU3 billion
pledge .
This is not surprising. The world has changed: while we have witnessed the recession
in the OECD so too have we seen the emergence of a new class of "rich" emerging economies.
We did not realize in 1992just how poor the old USSR was (and is); nor did we realize the
impact that the far right would have in the USA on their foreign policy. In 1992 South Africa
was still a divided country and Rwanda still a jewel in the French aid program . Since then, all
confidencein finding solutionsto Africa's "crises" has gone. And the debt of the least well off
continues to haunt them.
But one thing has not changed. The polarity of wealth (withinand between nations) is still
with us overall and getting worse. We still have a billion livingin absolute poverty, over 30,000
children dying every day from malnutrition and water-bornediseases and so much else besides.
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Resources . . . no more!
It is little wonder, then, if you ask one of those making a living by speaking for the South, that
you find great cynicism about the Rio process and just how little it achieved in terms of the
North-South transfer debate. The promise for an extra ECU3 billion on the table from the EU
soon became insignificant as the whole "aid" frame declined from some $65 billion then to
under $52 billion today. All this will be the cause of much huffing and puffing in 1997 but were
the expectations real in the first place? Sadly no!
For example the African group persuaded themselves at the time that a convention for
deserts was the way to take part in the newly created Global Environment Facility. They were
soon to learn otherwise. The new Convention for drylands is an excellent codification of best
practice but it is unfinanced. Any idea of reaching the mythical 0.7% of GNP in the OECD for
aid demanded by the development set is as out of the question now as it was then. Even the
much-heralded additionality of the Global Environmental Facility has not been without problems in terms of its governance, purpose, and renewal.
An assessment on this broad level is complicated by the shift that is occurring in the
international institutions themselves. Since 1992 the crisis in the UN has deepened. The USA
has gone on a "rent strike" in that it became deeply in debt to the UN (and still is, although
Clinton has made promises to Cofi Annan, the new Secretary General). Such budget as there
is has been increasingly diverted from development toward peace-keeping. And attempts at
UN reform to reduce waste have been thwarted. The policy is to squeeze until the (UN) "pips
squeak." Thus any evaluation of how well the UN and its family of agencies have done in following up on the Earth Summit are complicated by the general anti-UN environment that has
developed in the OECD and elsewhere. We must hope that the recent signs that things are now
improving, or at least moving, are maintained. But morale in the UN is so low overall that one
gets a strong feeling that no one really cares any more unless there is money on the table.
Since Rio, the UN interagency coordination for the environment (through the task force
on the topic) has improved although the exact role of UNEP, UNDP and the UN Commission
for Sustainable Development (UNCSD) still seem a little confused. The process in the
UNCSD also has been a limited success in so far as it has methodically followed up on Agenda
21 in terms of national reporting and coercion. But this progress has only really concerned the
environment and environment ministers. The hoped-for integration of the environment into a
system of "sustainable development" has not really happened. The economic powers still meet
in the context of the Bretton Woods institutions and do not see the Commission, or perhaps
even the UN, as important.
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Two years after Rio, my institute (the IIED), was asked to examine the Swedish aid program
against the Rio Declaration of Principles and Agenda 21. In order to break this task down we
identified a series of themes as follows:
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What next?
The Rio process was not the complete waste of time that some cynics allege. It was a complex
affair that will take years to see through. It is a part of a continuum: Stockholm, Brundtland,
Rio, Rio +5 and so on . . . gradually as environmental "stress" impacts upon economies and the
public, so things will change for the better. But are we keeping up with the trends in the other
direction? Many would argue no.
There are many different ways to acceleratechange so as to see more positiveoutcomes
in the future. Much the most important are those at the national and the local levels. Thus the
so-called "spirit of Rio" will best be maintained by encouraging the local and national
responses that we already see. In this regard much more could be done to acceleratethe sharing of good practice (in all sectors) to identify policies that work and to encourage processes
that result in a clearer set of priorities for action and reform. Transparency and accountability
are the preconditions for consensus dialogue around the priorities, and setting priorities saves
money. As the recent case study of the paper industry by IIED illustrated billions are being
spent in some OECD countries cleaning up emissions that do very little comparative harm
whilst ignoring other more importantsources.3Spending money that at the margin has very little effect is to waste money, no matter who pays (in this case the consumer). This means that
those who advocate change must be challenged to join in a dialogue on the costs and benefits
and not simply stand outside mobilizingpublic opinion via the media. More multi-stakeholder
processes are needed with the resource to enable civil society to join in mobilization.
The UNCSD process, whereby all this national activity is reported upon, is insufficient.
The UN does not tell the truth; it merely reports what governments ask it to report. Thus we
still need an independent system of review and monitoring. The idea of an Amnesty
International for the environment was nearly achieved by the Green Cross and the Earth
Council. Sadly it did not happen. We need such a referee if we are to take half of what is written seriously. Most countries of the world still do not have a "civil" sector that is capable of
exposing those who are economical with the truth. The need for independent verification of
environment and development trends is still evident. If UNEP could begin to facilitate this

2Deserts in Development and Cooperation
, Peter Schipuller, DSE no 3/1996, ISSN 0721-2178.
3For example
, in the USA, the EPA is busy removing methanol emissions from the paper industry stacks. This will
cost an estimated US$10 billion and more. Why? No one suffers from methanol emissions as far as I know.
IIED/WBCSD "Towards a Sustainable Paper," ISBN 1 899825 40 1.
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process so much the better, but an alliance of NGOs working with a rejuvenated UNEP would
be more likely to succeed.
At an international level the reform of the UN is the priority. There are any number of
reports and commissions and initiatives to this effect. But those in the Security Council and
those that are powerful within the Bretton Woods institutions have a special role to play. The
follow-up to the development/environment/social
agenda-setting conferences of the last
decade provide the priority. As we approach the millennium surely there is a real opportunity
for the G7 and a wider circle to take the initiative. We need a better process for UN reform than
death by a thousand cuts and the G7 is in a position to start it. Rio+5 is a chance to start. In 1995
the Commission on Global Governance published their report "Our Global Neighbourhood."4
This soon disappeared without trace but it did contain some very thoughtful ideas on UN
reform. For example, the abolition of ECOSOC, the creation of a new economic security council, transforming the trusteeship council into an organ for the global commons and much more.
One important gap to fill is the need for strong countervailing institutions to the economic and
trade organizations (the Bretton Woods family). Trade liberalization and structural adjustment
are going to go very wrong without a balance for social, environmental, and equity issues. The
EU works (just) because it has such checks and balances. Many countries are working out the
needed sense of balance too. But at an international level all we have are weak and nearly bankrupt agencies. In the case of UNEP hope of reform is all but gone. Only governments can stop
the rot.
We should see far greater attention to positive cooperation to reform our lending and
donor institutions toward a common agenda for "sustainability." Redefining the aid agenda to
reach those that the market does not reach, toward building capacities in civil society and acting as an investor in global security is a real policy challenge to all involved.
So much is down to leadership. Politicians and senior officials come and go but we
rarely use their experience wisely in the international system. There is a class of 1992-5 that
is very experienced and that has shown leadership in the follow-up to Rio. It would be good if
the Asahi Glass Foundation could act as host to some of them and work out a way of forming
a useful "club" to carry forward their example to others. One is not suggesting an interfering
way (to those in power now and in the future) but as a resource for an increasingly difficult
world that our children face.

'b

34

ur Global Neighborhood, published by Oxford University Press

Lecture

IIED's

Post-Earth-Summit

Strategy

Richard Sandbrook, Executive Director, HED
Lloyd Timberlake, HED
SANDBROOK: We have decided to deliver this talk together today. Having come this great
distance, it seems to me we shouldn't waste resources, and therefore we should have a collaborative venture. I'd like to begin by saying what a great honor and a great privilege it is for both
of us to be here. We have, as you realize, a language problem, because we sadly don't speak
the language of the majority of the audience. And so we've tried hard to liaise with the interpreters to ensure that you understand what we're saying. And I'd just like to take this opportunity to very particularly thank the Asahi Glass Foundation for having made us the recipient
of its first award. And I'd like to express that on behalf of my colleagues in London, as well.
Generally, the world took a pretty negative view to what went on at the UN conference
in Rio this summer. Most said that the so-called Earth Summit was a failure because it failed
to reach firm agreement with targets for the protection of the atmosphere, for the world's
forests, and for biodiversity. IIED does not subscribe to the view that it was overall a failure,
or at least not fully. For us, the preparations and the event itself were full of achievements. A
great number of diplomats and government officials in virtually all of the world's nations spent
over two years learning the realities of the globe's environment and development challenges.
Indeed, I've been heard to call Rio the greatest open university course for diplomats that we
could possibly have devised. Heads of state had to develop and express an informed opinion
before they took to the podium in Rio. And many of the achievements have much to offer that
is both hopeful and positive, provided we now follow through.
In giving this lecture on the occasion of the first Blue Planet award, Lloyd and I want to
concentrate on five themes that were well covered in Rio and that now need to be followed up.
First is the need for information and education to the public. Second is the need to think and
reform our economics so that it takes better account of the environment, most particularly so
that there are incentives for the long run within the economic framework. Third is the need to
involve the private sector much more deliberately in delivering solutions to our problems.
Fourth is the whole question of how we, in the future, invest in human capacities and human
abilities to cope. And finally, we will be saying something about the community-driven solutions that my institute has spent so much time working with. In fact, all of these themes are
drawn from our experience in recent years and relate to issues on which we will continue to be
working. And this is a wonderful opportunity to share them with you.
But first, let's cast our minds back 20 years, 20 years of environment development activities. Now there's been a remarkable shift in attitudes since the first conference on environment
in 1972. In the 1970s, the environment was not regarded as an important issue by any econo-
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and development

debate the economists,

the lawyers, the business people, and the

politicians who had previously remained uninterested.
It was the Bruntland Commission which in fact called for the holding of an earth summit. It was also the Bruntland Commission which noted that one cannot talk about sustainable
development or environmental management without talking about economic systems, trade,
debt, democracy, security issues, and population. All of these issues were either ignored or
were fudged at the Earth Summit in Rio, proving that we're still a long way from a mature and
realistic approach to sustainable development. We're now faced with the problems of defining
the roles of the global environment facility and with the newly formed sustainable development commission. It is far too soon to judge the worth of either.
But despite its shortcomings, Rio was a success in that it was the first major conference
to bring together both the environment and development agendas. One speaker argued that in
the term "environment and development" it's not the word "environment" that is most important, nor is it the word "development" which is most important. But it's the small word "and"
which is the most important in that expression. The summit's sheer scale and complexity was
unprecedented and, as such, left most people very bemused. In bringing together the two agendas on such a scale was a great and a positive achievement, much of which was due to efforts
of the nongovernmental community. We never thought it was going to be easy.
Also, let us not forget that people—common people, particularly if they are poor people—have always known that their livelihoods ultimately come from nature. But now there's
a widespread consensus on the same point among governments, corporations, diplomats, and
many diverse organizations. The agenda of the poor is rapidly becoming everyone's agenda,
our own agenda. We have to protect and in many cases restore natural stocks and systems if we
are to survive economically in the long run. We should not minimize this new widespread
agreement and understanding, nor should we take it for granted. It must be nurtured with a continuing program of public information and education. But to have got this far is progress
indeed.

SANDBROOK: Now a major challenge that remains, of course, is to integrate sound environmental practice with economic planning in order to achieve this notional thing called sustainable development, at least cost and for the greatest number. That process was only just
begun in Rio. The conference set out a vast and complex agenda, a shopping list if you like,
for achieving the goal of sustainability, and they called it Agenda 21. Now let me assure you,
for those who don't know the UN, Agenda 21 is not a particularly exciting read. But it can be
called a comprehensive document. Never before has the UN attempted to put all of the issues
together in the way that has been achieved in Agenda 21. Nor has it managed to do it with the
consent of so many diverseinterests and cultures. However,Agenda 21 does not list or set priorities. It lists all the things we should do, but it does not put them in any sense of order or time
sequence.
Now, in order to organize priorities—and we have to if the entire UN and international
system is not to collapse under the burden of this shopping list—we have to get involved in the
business of politics. But we also believe strongly that politicians need rigorous economic
analysis alongside political process. What are the costs and benefits of various courses of
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action? How are we to translate the many environmental and developmental priorities into
activities with priority for the private sector, nongovernmental organizations (NG0s), and the
communities, and so on? How are we going to move the rhetoric to action?
The challenge is to integrate economics and the natural applied sciences in order to cost
and set priorities. And most particularly, to design economic incentives. Economics must be
involved, as regulations, we know, are not enough. And surely economics must be involved in
order that we can set the priorities sensibly. How foolish it is at the moment to spend millions
of dollars in the industrial world to slightly decrease the nitrate concentrations in our drinking
water, while millions more could be saved in the Third World for a mere dollar or two a year.
We have to bring some order to all of this, and we need research and analytical tools to help
provide it. And one of those tools is environmental economics, which TIED has had such a
hand in developing. It provides us with a means of organizing economic process around the
very essence of the problem, that of protecting and restoring natural capital.
TIMBERLAKE: Business and industry are crucial in this transformation. But the very mention of business and industry in respect to the environment and development tends to provoke
negative reactions. So many environmental organizations have invested heavily in opposing
the multinational corporations, in blocking much of what they do, and in accusing them of
being the main cause for all of our problems. We in TIEDhave had a very different experience.
In the run-up to the Earth Summit in Rio, TIED worked closely with the Business Council for
Sustainable Development, a group of 48 international business leaders, chief executive officers
(CEOs), chairmen and chairwomen of boards of companies. Several of these were leaders of
large Japanese firms. And all worked to offer a business perspective on environment and development issues. We helped them to prepare their 350-page report, called Changing Course,
which is now available in Japanese as well as six other languages.
At their first meeting, these business leaders were almost completely overwhelmed by
the complexity and the scientific and economic uncertainty of saying anything intelligent about
the environment. One suggested that they all give up writing a report and simply issue a call
for more research. But as they debated, they realized that sustainable development has its own
inexorable logic, even for and perhaps especially for business. They were all capitalists, and
all believed in open competition of the marketplace as the best way to meet the needs of people and to improve technology. But they also realized, and they wrote strongly in their report,
that capitalism and markets will ultimately fail unless the system can be made to reflect the
environmental truth, as well as the economic truth.
You may remember that right before the Earth Summit U.S. President George Bush
made a speech to the nation pledging not to go to Rio and sign any agreements that would hurt
U.S. business competitiveness. At about this time, the U.S. members of the Business Council
met with Bush at the White House and presented him with a copy of the book. And they also
told him frankly that they had come to a conclusion that was precisely the opposite of his own.
They said they felt that those companies and those countries which are not environmentally
clean and efficient are the ones which will suffer the loss of competitiveness. And they offered
President Bush several reasons for this opinion. First, they noted customers are demanding
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SANDBROOK:
Corporate leadership is needed to take on these issues. And we also of
course need more corporate involvement in community problems. In the past, the corporate
sector has demonstrated they can do this, particularly with respect to education and certain
social needs. I believe it is now the turn of the environment and development agenda to get the
cooperation of the business community. The Rio conference embraced the market approach,
and in return the leaders of the market approach must embrace the needs of the environment
and the poor.
Two statistics taken together offer the greatest challenge to sustainability. The first is that
20% of the planet's population use 80% of the planet's resources, leaving the poorer 80% of
the people to make do with a mere fifth of the resource base. Now add to that fact the fact that
over 90% of all future population growth is suggested to be taking place in the poorer
economies, and you can see the problem. Obviously, for business to play a positive role in our
common future it must develop ways of turning the needs of the poorest into markets in order
to meet those needs, and it must rely less and less on creating artificial needs for luxury products through advertising and the like among the shrinking proportion of the world's population
that is in the North. This makes good development sense and good business sense. We have to
start using the business sector to solve the development problem.
Now having talked of the capabilities of business leaders, I want to widen the topic to
human capacities in general. So often, large parts of the world simply lack the necessary
human skills and the institutions and the organizations required to do the job. The Rio summit
recognized that we need to build capacities, human capacities, and this implies skill and training transfer. It takes time to build up the capacities of organizations and managements. In other
words, we're in for a long haul. Our idea itself has taken 20 years to get where it's got to, and
we have still a long way to go.
Now sadly, worldwide we see far too little investment in building human capital, far
more diverted to laying down concrete and building physical capital. Rio makes some very
optimistic assumptions about our collective ability to manage the world's natural resource
base, yet most government administrations are very, very weak and poor at setting and sticking to the sort of long-term policies needed to manage those resources. This is not only true for
poorer nations, where most people's lives are directly related to the natural resource stock, but
it is also true of the rich nations. The United States, with its wealth of management skills, is
finding it difficult to effectively manage its water and its timber. The United Kingdom, a small
and crowded island which I come from, still gets rid of 80% of its waste by ill-planned land
use for reasons that are quite beyond me. My own government still declines to invest in public transport systems, so that business in the city becomes less and less possible as London
comes to a grinding halt daily. So in other words, both rich and poor have much to learn in coping for the long-term future in the planning sense.
Cities, particularly in the South, are expanding with little guidance or planning at all.
The directions of growth are chosen mainly by the poorest people when they choose the illegal and dangerous bits of ground on which to site their shanties. And despite this obvious truth,
the national governments are loathe to provide city governments with the funds they need to
develop. Local government is a really underinvested sector everywhere. And governments
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which claim to be encouraging economic development in the countryside still of course practice policies which encourage people to move from the country to the city by assuring the best
education, health care, and job opportunities there, and of course subsidies and all manner of
other goods and services.
Our economic systems expand and accelerate haphazardly, consuming natural
resources and pushing out pollutants. Again, too few are involved in energy and water management, in recycling resources, in conserving of lands. The whole problem needs to be
addressed. How do we manage these economies better? One has to marvel at the skill and the
persistence of the poor, who cope with all the uncertainty and all the chaos that makes up their
everyday lives. I believe as things get worse mostly due to population increases and the added
environmental stress that will bring, the poor will be less and less able to cope. And we should
recognize that now. Unless we improve management capacities to put all the fine ideas of Rio
into practice, we're merely indulging in cheap talk.
For example, the national sustainable development plans called for in Rio by all the governments demand a very high level of informed and integrated planning techniques. We have
to invest now in exactly those techniques if we're going to bring the ideas of Rio into reality
and make them available in application. So human capacity building is another of the priorities of IIED.

TIMBERLAKE: We'd like to turn now to those at the bottom of the international ladder, the
very poor and the rural and urban communities in which they live. IIED believes in a community-drivenbottom-up development,which is enabled and empowered by top-down processes
and frameworks. It is where we now do more than 50% of our work in terms of staff time. Our
efforts in this area come under the heading of primary environmental care, or PEC. PEC is
based on three very simple concepts: empowering communities, meeting basic needs, and
safeguardingthe environment.The Rio conference and Agenda 21 had much to say on all three
items and on the importance of community-driven approaches in general. This was a triumph
for the advocates of this approach.
Yet how many countries, really, enable and empower their citizens to look after themselves? How many can claim to be decentralizing government, establishing equitable landholdings, establishing open and participatory methods of planning, and improving the lot of
women? And how many can rightly claim to be giving incentives to the poor over the longer
term? The Bruntland Commission concluded that the first prerequisite for development was,
and I quote, "a political system based on effective citizenship participation in decisionmaking." This participation must exist at the national level, at the village level, and at various
levels in between. The commission also declared that people, individuals, and people's groups
had a right to participate in decisions, a right to information about their environments, and a
right to redress in cases of environmentaldamage not of their own doing. The reason for these
rights have nothing to do with human rights, but are practical. For it's the poorest people—
which are the majority in most developing countries—who are the real environmental decision-makers. It is they who decide each day which tree to cut, how many sheep to graze in a
given field, or in cities, how to dispose of the family's waste.

41

IIED has had much
tems of empowering
ronmental
We've
nations,

resource

made

the poor
base,

this approach

into productive

and housing

by giving

supplied.

more

simple

popular

demonstrate

them

world

knowledge

of their environment

with them

among

at this level. We've

to better

results

regenerated,
By giving

is all this done?
and rewards

and straightforward,

commitment

and an attitude

of mind

And I should

add that this approach

for their efforts,
but making

that is centered

barren
people

is also the linchpin

those

it happen

resources.

the poor.

land made
the right

takes

in people

of any entrepreneurial

Deserts

productive,

to organize,

and by providing

on the belief

sys-

of the industrialized

of empowering

land, trees and forests

created

and their envi-

manage

the big aid agencies

the positive

How

giving them a stake in their future
knowledge
of their environment.
It all sounds

in the developing

and then by working

for we can actually

can be turned
water

experience

them

with a

persistence
and their

by

and

culture.

society.

SANDBROOK: Now I want to close with one perhaps slightly philosophical thought about
this concept of sustainable development. We in IIED have been focusing in the past on the
practical and pragmatic reasons why governments, why industry and business, and ordinary
people should pursue this goal. But the concept has one very serious flaw, and that lies in the
fact that ultimately it is based on our concern for future generations and for our children and
their children. Indeed, it is also based on concern for the needs of the present, but it's basically
about the future. Let's be frank: we in the industrial world have managed to get along quite
happily in a world in which a billion people live in abject poverty. Their plight doesn't really
affectus very much, and it certainly doesn't seem to affect our economic decisions or our political decisions very much.
Can we show a more serious practical concerns for the needs of future generations? I
wonder.We have no institutions championing the needs of future generations, or working for
intergenerational equity, a concept which transfers resources from one to the next. Our most
sophisticateddemocraticgovernmentsare guided by the decisions of those who vote today, not
of those who will be voting in the next century.We havebusinesses, in fact our entire economic
system follows the lead of the money market and the consumers who live today, not those yet
to be born. So isn't it all rather idealisticto think that we can move to suddenly consider intergenerational questions?
Perhaps the sort of revolution required is actually impossible. That could be. But there
have in the past been huge major changes which were seen to be impossible before. And they
were not, of course, led by governments, and they were not really led by the very poor or the
dispossessed.These changes were usually led by well-informed people, reasonably well off,
working in small groups creating a fuss. And they usually accomplished what they accomplished in the face of all expert advice. Accepted wisdom some while back was that in slaveowningregions of the world, the abolition of slaverywould completelyruin the market system.
Later, the same was said of child labor: if you destroy child labor, you will ruin our economic
system. And of course there were plenty who resisted anything being done in the industrialized world to look after the most vulnerable.
Today, we're often told, occasionally by people who are referred to as world leaders,
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