
I. The Winners of the Blue Planet Prize

1992





1992

Blue Planet Prize

Dr. Syukuro Manabe 

(U.S.A.) 
Member of the Senior Executive Service of 

the Geophysical Fluid Dynamics Laboratory 

at the National Oceanic and Atmospheric 

Administration

International Institute for 
Environment and Development 

 (IIED) 
(Founded in the United Kingdom)

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.
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Prime Minister Kiichi 

opening ceremony.

Miyazawa gives a congratulatory speech at the

As the chaiman of the 

Presentation Committee, 

Dr. Saburo Okita reports on 

the selection process.

Hideaki 

Yamashita, 

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.

Seated with other members of the audi-

ence, the laureates participate in a panel 

discussion that followed the symposium.
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Profile

Dr. Syukuro Manabe

Senior Scientist, Geophysical Fluid Dynamics Laboratory, National Oceanic and Atmospheric 

Administration, Princeton, New Jersey

Education and Academic and Professional Activities

1953 

1955 

1958 

1958

 1963—

1966 

1967 

 1968—

1970 

1977 

1979

Bachelor of Science, University of Tokyo 
Master of Science, University of Tokyo 
Doctor of Science, University of Tokyo 
Research Meteorologist, General  Circulation Research Section, U.S. Weather 
Bureau, Washington, D.C. 
Senior Scientist, Geophysical Fluid Dynamics Laboratory at the National Oceanic 
and Atmospheric Administration, Princeton, New Jersey 
Fujiwara Award, Japan Meteorological Society 
Mesinger Award, American Meteorological Society 
Lecturer with rank of  professOr, Princeton University 
Gold Medal Award, Department of Commerce 
2nd Half-Century Award, American Meteorological Society 
Member of the Senior Executive Service, U.S.A., Geophysical Fluid Dynamics 
Laboratory, National Oceanic and Atmospheric Administration, Princeton, New 
Jersey

1981-87 World Meteorological Organization/International Council of Scientific Union/United 

      Nations Environmental Program, Joint Scientific Committee 

1989 Meritorious Executive Award, President of the U.S.A. 

1989-90 Intergovernmental Panel on Climate Change, Lead Author for Group I Report 

      (Scientific Assessment)
1990 

1992 

1993 

1994 

1995 

1995

Elected Member, National Academy of Sciences 

Blue Planet Prize, Asahi Glass Foundation 

Revelle Medal, American Geophysical Union 

Elected Foreign Member, Academia Europaea 

Elected Foreign Member, Royal Society of Canada 

Asahi Prize, Asahi Shimbun Cultural Foundation

Dr. Syukuro Manabe, a naturalized U.S. citizen, was born in Ehime Prefecture, Japan, in 1931. 
Dr. Manabe received a doctor of science degree from the University of Tokyo in 1958, when 
he was invited to join a research group of the U.S. Weather Bureau as a research meteorolo-

gist. Dr. Manabe has since then continued to work at the same U.S. institution, which is cur-
rently 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 trans-

fer of heat in the atmosphere, he successfully elucidated the role of greenhouse gases (e.g. car-

bon dioxide, water vapor and ozone) in maintaining the vertical thermal structure of the atmos-

phere. 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 ocean-

atmosphere system. Their contributions had a profound impact upon the assessments of cli-

mate 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 pre-

sent 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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Essay

Model Assessment of Observed Global Warming Trend

Dr. Syukuro Manabe

April 1997

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 lec-

ture 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 temper-

ature (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

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 inter-

vals longer than —60 years, 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 —60 years. If our model behavior is realistic, it is not likely that the ocean-

atmosphere-land interaction in the coupled model could randomly generate a substantial long-

term 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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warming trend was not generated internally in the coupled system, but was thermally forced.

Thermally forced response 

As noted in my commemorative lecture of 1992, the coupled model overestimates the warm-

ing 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  1,000-

year 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 warm-
ing 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 and simulated variability of global mean 

SAT, we suggest that the sustained warming trend of this century was not generated internally 

through the interaction 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

1 The 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 mod-

els which incorporate various combinations of changes in carbon dioxide, anthropogenic sul-

fate 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 
anomaly. The thick solid line represents 
the spectrum of the coupled model time 
series shown in Fig. 2a, and the thin solid 
line represents the spectrum of the 
observed time  series (obtained by use of 
the data compiled by Jones and Wigley 
(1991)). The spectra are the smoothed 
Fourier transform of autocovariance 
function using a Tukey window with a 
maximum of 2,400 lags (200 years) for 
the models and 480 lags (40 years) for 
the observed. They are smoothed by 
equally weighted averaging over the log-
arithmic (base 10) interval of 0.04 in fre-
quency.
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Figure 4 Time series of globally aver-
aged, annual mean SAT anomalies (i.e., 
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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 ini-

tial 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 radiative-

convective 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 con-

centration, 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 nor-

mal 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 concentra-

tion.

    The physical mechanism of the greenhouse effect may be understood by realizing that 

greenhouse gases such as  CO2 and  H2O can absorb and emit terrestrial radiation but absorb a
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Figure 1. Dashed line shows the vertical distribution of 

global mean temperature  of the atmosphere in radia-
tive-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).
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Figure 2. Vertical distribution of temperature in radia-
tive-convective equilibrium for various values of atmos-

pheric 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 re-
emit 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 radia-
tion at the top of the atmosphere is located in the mid-troposphere rather than the Earth's sur-
face. 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 compensation between 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 green-
house gas-free atmosphere. Thus, greenhouse gases help maintain the surface temperature of 
our planet at a level which sustains the biosphere. These discussions also imply that an increase 
in the atmospheric concentration of  CO2 raises the altitude of the effective source of emission 
and reduces the outgoing terrestrial radiation, thereby contributing to the global warming of the 
combined surface-troposphere system.

    It is expected that, associated with global warming, the absolute humidity in the model 

troposphere increases because of the dependence of saturation vapor pressure upon air tem-

perature. Since water vapor is a greenhouse gas which absorbs and emits terrestrial radiation 

very effectively, the increase in the absolute humidity of air raises the altitude of the effective
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Coupled Ocean-Atmosphere-Land Model
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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  CO2-
induced 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 simulat-
ing 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 green-
house 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 substan-
tially 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 which

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

phere model in response to 
the 1%/year increase (com-

pounded) of atmospheric 
CO2. It represents the warm-
ing averaged over the 60th-
80th year period when the 

 CO2 concentration is dou-
bled (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 lev-

els. 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  CO2-

equivalent 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 tem-

perature when the atmospheric concentration of  CO2 is doubled (i.e., 70th year of the experi-
ment). The doubling of the CO2-equivalent concentration of greenhouse gases from the prein-

dustrial 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 mini-

2 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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Years

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 responsi-

ble 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 pole-

ward, atmospheric transport of water vapor associated with the increase in the moisture con-
tent 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 surround-

ing oceans. This capping of the oceanic surface by relatively fresh water reduces the convec-

tive 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  sum-

mer 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  begin-

 For 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 observed by 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 variation of 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 sensitivity of the model by comparing the simulated and actual changes of climate. 
The agreement between 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 anthropogenic climate 
change in the future. 

    The execution of 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 environ-
ment by using these powerful tools.
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The IIEA (Institute for 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 develop-
ment 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 inde-

pendent 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 
Settlements in Vancouver. Some 20 years later, in 1996, it was responsible for prepar-
ing the official report 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 agencies and other interna-
tional institutions; national governments and their agencies, especially those con-
cerned 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. 
Together with 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 therefore  pio-
neered 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 
together NGOs and mobilizing international interest.  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 col-
laborative research and the development of tools for sustainable development.  TIED 
completed a major research project, "Towards a Sustainable Paper Cycle," for the 
World Business Council for Sustainable Development. Through this,  TIED has estab-
lished 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 devel-

opment 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 dimen-

sions. 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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Essay

Rio Plus  Five—What Has Happened 

       and What Next? 

         Richard Sandbrook 

        Executive Director,  IIED 

               May 1997

Anyone setting out to give a global assessment of progress since the events in Rio in 1992 

could well be considered as either a fool, or arrogant or both. There is so much one could report 

on and in so many places that the task seems absurd. So all that can be done is to attempt a 

comparison of expectations then with realities now. Hardly a scientific exercise based on 

empirical research to be sure. 

    This paper is not the result of an extensive survey or anything that could be considered 

as methodical research. It is the impression that a group of us have formed at the  IIED, an orga-

nization that was very involved in the Rio process before and since. I have also drawn on a 

number of documents that are listed at the end of this essay.

The Rio process 

Before Rio happened it was clear that the summit was in many ways a media/interest group cir-

cus on one level and a serious intergovernmental process on another. The former were being 

pushed by a variety of nongovernmental actors who could provide evidence of widespread 

environmental damage while the latter had to negotiate some of their own sovereignty away in 

order to do anything about it. 

    But one should not be naive. Many interest groups were in it for the ride all along and 

made it clear that the governmental process was not something they took too seriously in the 

first place. The same can be said of many political "leaders" who came in such numbers to 

Brazil. Rio gave them every opportunity to show off their environmental bona fides. All sorts 

of impressive things were said and a few impressive promises made. Some of this was fol-

lowed up but much was not. 

    But on balance the Earth Summit in 1992 can be still be seen as a high point of politi-

cal commitment to solving global environment and development problems. What failed was 

the "bargain" that some sought at Rio. This was broadly that in return for addressing the big 

environmental issues of climate change, biodiversity loss, and deforestation the wealthy world 

would help to finance and support with technology, accelerated development for the South. 

The agenda for all this was called "Agenda 21," a shortened form of "Agenda for the  21st 

Century".
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    Since then, we have seen a global recession. Financial cut-backs at home meant that 

financing sustainable development in the South has slipped down the OECD's agenda. This 

has made it difficult to carry out the tough task of translating the broad recommendations of 

Agenda 21 into practical policy options. Furthermore, shortly after Rio the Uruguay Round of 

GATT was completed very much to the disadvantage of many in the South . Today we have a 

world in which "globalization" or the liberalization of trade is taking place . Competition for 

markets is leading to more and more strain on the externalities that are environment and social 

costs; and more and more inequity. Nothing, it seems, changes—at least not when it comes to 

market failures.

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 additional resources" 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 1992 just 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 
confidence in finding solutions to 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 (within and between nations) is still 
with us overall and getting worse. We still have a billion living in absolute poverty, over 30,000 
children dying every day from malnutrition and water-borne diseases 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 prob-

lems 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 fol-

lowing 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.

Local versus global 

After all of this one must conclude that Rio did very little to change the world at a global level 

toward a concerted style of development based around the environment: sustainable develop-

ment if you will. But I would maintain that the Earth Summit was a watershed in terms of how 

we tackle such issues anyway. It was the event when many governments came at last to appre-

ciate that there are no global solutions to be had to sort out many worldwide problems. The 

onus of proof was shifted away from the supranational to the national and even the local level.
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Much of the world caught up with the idea of subsidiarity at Rio, namely the importance of 

placing responsibilities at the most local level of administration consistent with a result. 

    At Rio and shortly afterwards, the UN system also caught up with the idea that there is 

a limit to how much the North can pay up for a development agenda framed in New York and 

Geneva! Rio and the social summit at Copenhagen were a much-needed purge of the "interna-

tionalist" thinking of the 1960s and  '70s that had somehow survived to the  '90s. Thus the real 

place to assess the follow up to the Earth Summit is at the local level. That is where the 

specifics are to be found.

 ... and what do we measure? 

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:

• integration of policies
, particularly the integration of socioeconomic with environmental 

  concerns 
• capacities to deliver results 

• governance to give frameworks 

• vision and values to underpin the whole

    The point of giving this list is not only to illustrate how very comprehensive the scope 

of Rio was but also to show the sort of factors that must go into an evaluation of progress. In 

many ways the Earth Summit gave us a new agenda for all development activities. It was a cod-

ification of what many thought important in the business of achieving a more durable existence 

for life on the planet. It had not been written down before by so many and with such consen-

sus. And there has been some very impressive follow-up along these broad lines, particularly 

with local Agenda 21 processes and national round tables for sustainable development. There 

are some 60 countries with some kind of national follow-up forum;  IIED has surveyed the 

OECD governments and, together with IUCN, drawn up a guide to all the strategy processes 

that are going on.1 There is much that is positive to report. How far this can be directly attrib-

uted to the Rio process is arguable for there were many such processes in hand well before 

1992. However, without doubt the international beauty contest that was Rio, institutionalized 

in the CSD, acted as a spur to progress.

Limited capacities 

The real constraint to progress comes back to the theme that ran all through the Rio process, 

namely "capacities." There is a feeling at times that the whole system is locked into an enor-

mous catch-22. More plans to raise capacities, no capacities to raise plans. Conventions to 

mobilize resources, no resources to mobilize conventions. And while a certain amount of plan-

ning is needed, all too often in the past five years the planning stage has been an excuse for

'Strategies for National Sustainable Development,  IUCN/IIED, published by Earthscan, ISBN 1-85383-193-X.
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inaction. Too much planning and not enough doing! 

    Before we all leap to the international convention reflex again in respect of, say forests 

or water, or fish, we ought to have a clear idea of what will be done by way of a  convention that 

is different and who will pay. International accords are a way of blurring  sovereignty in the 

interest of a common good but they go nowhere if benefits foregone are not compensated for 

or if costs incurred cannot be met. They are also very expensive to negotiate, as the deserts 

convention illustrated.2 If the benefits are not very clear from the outset why not rely on nation 

states and existing processes?

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 accelerate change so as to see more positive outcomes 
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 accelerate the shar-
ing 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 important sources.3 Spending money that at the margin has very lit-
tle 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 mobilizing public 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 writ-
ten 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 coun-

cil, 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 bank-

rupt 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 act-

ing 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
ur Global Neighborhood, published by Oxford University Press
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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 collab-

orative 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 inter-

preters to ensure that you understand what we're saying. And I'd just like to take this oppor-
tunity 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 solu-

tions 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 activ-

ities. 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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mists, by business leaders, international diplomats, or by many politicians. Many in the indus-

trialized world saw environmental issues only in terms of value issues, or quality-of-life issues. 

But to many, they are not quality-of-life issues, but life-and-death issues. 

    Now events have changed thinking, and for example I believe the tragedy of Minamata 

here in Japan helped to show the Japanese people and the business leaders in Japan that envi-

ronment can indeed be a life-and-death issue, and this played a role in helping Japan's early 

start to successfully managing its domestic environment. But education has also been key. In 

Stockholm, the issue of development, or progress for the poorest nations in this particular 

case, was hardly mentioned. The richest nations were concerned with pollution and with the 

creation of international standards to abate it—the famous "level playing  field." Poorer nations 

wanted to advance their own development, almost at any price, including that of pollution. And 

it's ironic, also, to remember that the communist countries did not come to the first conference 

in Stockholm on the environment. They refused to attend on the issue of whether or not we rec-

ognized East Germany. But they sent messages to say that they didn't have pollution problems 

in the communist world, anyway. 

    Now much has changed. First, the key pollution issues nowadays are not regarded as 

end-of-pipe problems, which can be solved only by national laws. They're now regarded  as 

global issues, and they are global: acid rain, global warming, ozone depletion. And these are 

problems that can only be tackled by international cooperation of a type and complexity we've 

never attempted before. 

    Second  on the environmental front, lines have moved from pollution in the urban North 

to issues of resource management in the rural South. We have to, and in fact I believe we have 

 come to recognize that the pollution of poverty is alongside the offense of overconsumption. 

But the most important change has been the change of mindset. The  IIED was founded a little 

more than 20 years ago by a woman who was about 15 years ahead of her time. Barbara Ward 

realized at the time in Stockholm, before anybody else, that it was useless to worry about the 

environment when millions of people lived in such deep poverty that they must destroy their 

very environment in order to survive. And it is pointless to strive for progress and development 

if that progress destroys the environment, which is the foundation of all progress. 

    Now for years  IIED, and I must confess many others, have labored, often apparently in 

vain, to change this mindset; to persuade the world that the concern for the environment and a 

concern for development are and must be inseparable. But from the mid-1980s onward, and 

really consecrated at Rio, much of the world has at last come around to that way of thinking.

TIMBERLAKE: Thus,  IIED was very active in the work of the World Commission for 

Environment and Development, the so-called Bruntland Commission, which completed its 

work here in Tokyo five years ago. The commission's final report, which  IIED staff helped to 

write, explained and championed the concept of sustainable development, which it defined as 

forms of progress which meet the needs of today, while not compromising the ability of future 

generations to meet their own needs. This concept gives environmental resources their 
rational and rightful place in human activities. It has also had the effect of drawing into the 

environment and development debate the economists, the lawyers, the business people, and the
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politicians who had previously remained uninterested. 
    It was the Bruntland Commission which in fact called for the holding of an earth sum-

mit. 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 develop-

ment 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  impor-

tant, 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 agen-

das 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 peo-

ple—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 con-

tinuing 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 envi-
ronmental practice with economic planning in order to achieve this notional thing called sus-
tainable 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 diverse interests and cultures. However, Agenda 21 does not list or set pri-
orities. 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 men-

tion 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  TIED have 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 devel-

opment 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 peo-

ple 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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cleaner products. Banks are more willing to lend to companies that prevent pollution rather 

than pay much larger amounts for clean-up later on. Insurance companies are more amenable 

to covering clean companies. Employees, especially the bright young employees , prefer to 
work for environmentally responsible corporations. Environmental regulations are getting ever 

more stringent, and new economic instruments such as taxes, charges , tradable permits, or 
rewarding will continue to reward the cleanest companies. All of these trends , which will 
accelerate as science offers more evidence of environmental damage, mean that investments 

in eco-efficiency will help rather than hurt corporate profitability. It is the eco-efficient com-

panies that will emerge more competitive as these trends take hold. 

     This is also true of eco-efficient nations. Professor Michael Porter at Harvard Business 

School reported after a global study that it was the nation with the most rigorous environmen-

tal standards at home which often led in the exports of the very products affected by those stan-

dards. He mentioned the success of Germany and of Japan, and also the success of the chem-

icals, plastics, and the paint industries in the United States. Japan historically has suffered 

from a deficiency of raw materials. And as the 20th century draws to a close and industry tries 

to move from a linear throughput system toward a more circular recycling system , as in the nat-
ural world, then it becomes obvious that this deficiency of natural resources was in part a 

blessing in disguise. Japan, to use the language of the Business Council, is more  eco-efficient 

than many of its rivals. It uses less energy, less water, less resources in general in its produc-

tion processes. This not only creates products which are highly competitive, but it also has cre-

ated a profitable line of efficient production equipment, which the rest of the world will need 

more and more. 

    I know that the private sector—business and industry—is only in the first fumbling 

stages of its progress toward sustainability. But I also know that the operations of business and 

industry will determine more than any other sector the conditions of our common global 

future. Governments and not-for-profit organizations such as our own do not deliver the goods 

and services needed for the relief of poverty and the provision of basic needs . Who supplies 

water? The private sector. Who supplies food? The private sector. Who builds houses? 
'Business and industry

. The entrepreneur has a vital role to play in providing the needs 

expressed so coherently in Agenda 21. It is time that many more cooperated with business and 

industry. 

    But to move this forward, particularly in the developing world, we need a series of inter-

mediaries so that the cut and thrust of the market can be meshed with realities of both the urban 

and the rural poor. Foundations sponsored by the corporate giants are a start. Just look at their 

record worldwide, including that of the Asahi Glass Foundation, which brings us here today . 

Another step is to ensure that the large companies help the medium and small to develop and use 

low-impact and environmentally efficient technologies. Success in this challenge of technology 

transfer, or technology cooperation, will involve new sorts of partnerships between business and 

government. The whole process of development assistance or aid needs to be turned into sus-

tainable development assistance. We must stop dumping unwanted grain and unwanted tech-

nologies upon the poorer nations, and instead help business transfer more eco-efficient technol-

ogy and to form a partnership with communities building their own development.
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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 prod-

ucts 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 train-

ing 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 stick-

ing 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 pub-

lic 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 cop-

ing 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 ille-

gal 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 prac-

tice 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 man-

agement, 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 gov-

ernments 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 priori-

ties 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 commu-
nity-driven bottom-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 
safeguarding the 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 them-
selves? How many can claim to be decentralizing government, establishing equitable land-
holdings, 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  decision-
making." 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 environmental damage 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 deci-
sion-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.
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 IIED has had much experience in the developing world at this level. We've created sys-

tems of empowering the poor by giving them knowledge of their environment and their envi-

ronmental resource base, and then by working with them to better manage those resources. 

We've made this approach more popular among the big aid agencies of the industrialized 

nations, for we can actually demonstrate the positive results of empowering the  poor. Deserts 

can be turned into productive land, trees and forests regenerated, barren land made productive, 

water and housing supplied. How is all this done? By giving people the right to organize, by 

giving them a stake in their future and rewards for their efforts, and by providing them with a 

knowledge of their environment. 

    It all sounds simple and straightforward, but making it happen takes persistence and 

commitment and an attitude of mind that is centered on the belief in people and their culture. 

And I should add that this approach is also the linchpin of any entrepreneurial 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 
affect us very much, and it certainly doesn't seem to affect our economic decisions or our polit-
ical 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 
sophisticated democratic governments are guided by the decisions of those who vote today, not 
of those who will be voting in the next century. We have businesses, 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 idealistic to think that we can move to suddenly consider inter-

generational 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 accom-

plished in the face of all expert advice. Accepted wisdom some while back was that in slave-
owning regions of the world, the abolition of slavery would completely ruin 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 industrial-
ized 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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that we cannot possibly move to more equitable patterns of development, patterns which 

respect environmental and human realities, without destroying our own Northern economies. 

We have to wait before we can start looking after the Third World, wait for better times. In fact, 

I would put it all very differently. Global security will only be achieved and maintained when 

we do look after the divisions which currently face us in terms of equity. A world of 10 billion 

people will not be stable if it is split between the haves and have  nots, between those who have 

a voice and those who do not, between green fields on the one hand and deserts on the other. 

We must start to build now a new concept of global security. Otherwise, we will not achieve 

sustainable development.

TIMBERLAKE: The final verdict on the Earth Summit has yet to be given. We cannot say 

it was a success, we cannot say it was a failure. But we do know it was a start in the right direc-

tion. We believe firmly that the future will be brighter if the achievements of Rio can be acted 

upon positively.  IIED intends to  bee-a part of that future by concentrating on five key points. We 

want to help, and I really mean to help, to inform and educate the public; to reform econom-

ics to take better account of the environment, and to provide incentives for moving in the right 

direction; to involve the private sector, business and industry, in delivering solutions; to invest 

in human capacities; and to reinforce community-driven solutions. If governments,  NGOs, and 

academics work for policies in this direction, we will see answers to the problems of poverty 

and the protection of the planet within our own lifetimes. If we do not work with commitment 

in these directions, we will see an insecure, introverted, protectionist, and besieged world of 

contrasted rich and poor. We owe our children better than this. We have a  duty-to them and to 

their children. As Barbara Ward was fond of saying, we also have a duty to hope. 

    I cannot close without echoing our thanks to all of you for coming to listen to us today, 

and to the Asahi Glass Foundation for making the award and this occasion possible. Thank you 

very much.
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