
A peek into the future

1. Sustainability
2. State of the Planet
3. The Tragedy of the Commons?









Is this sustainable? 

Is there a carrying capacity?
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Think of tomorrow?



By 2050, the human population will probably be larger by 2 to 4 
billion people, more slowly growing (declining in the more developed 
regions), more urban, especially in less developed regions, and older 
than in the 20th century. Two major demographic uncertainties in the 
next 50 years concern international migration and the structure of 
families. Economies, nonhuman environments, and cultures 
(including values, religions, and politics) strongly influence 
demographic changes. Hence, human choices, individual and 
collective, will have demographic effects, intentional or otherwise.



In order to address the economic and environmental 
consequences of our global energy system, we consider the 
availability and consumption of energy resources. Problems 
arise from our dependence on combustible fuels, the 
environmental risks associated with their extraction, and the 
environmental damage caused by their emissions. Yet no 
primary energy source, be it renewable or nonrenewable, is 
free of environmental or economic limitations. As developed 
and developing economies continue to grow, conversion to 
and adoption of environmentally benign energy technology 
will depend on political and economic realities.





Twentieth-century water policies relied on the construction of 
massive infrastructure in the form of dams, aqueducts, 
pipelines, and complex centralized treatment plants to meet 
human demands. These facilities brought tremendous benefits to 
billions of people, but they also had serious and often 
unanticipated social, economical, and ecological costs. Many 
unsolved water problems remain, and past approaches no longer 
seem sufficient. A transition is under way to a “soft path” that 
complements centralized physical infrastructure with lower 
cost community-scale systems, decentralized and open 
decision-making, water markets and equitable pricing, 
application of efficient technology, and environmental 
protection.



An appreciation of the dynamism of the links between soil 
resources and society provides a platform for examining food 
security over the next 50 years. Interventions to reverse declining 
trends in food security must recognize the variable resilience and 
sensitivity of major tropical soil types. In most 
agroecosystems, declining crop yield is 
exponentially related to loss of soil quality. For the 
majority smallholder (subsistence) farmers,investments to 
reverse degradation are primarily driven by private 
benefit,socially or financially. “Tragedy of the commons” 
scenarios can be averted by pragmatic local solutions that help 
farmers to help themselves.



Assuming no radical transformation in human behavior, we can 
expect important changes in biodiversity and ecosystem services by 
2050. A considerable number of species extinctions will have taken 
place. Existing large blocks of tropical forest will be much reduced 
and fragmented, but temperate forests and some tropical forests will 
be stable or increasing in area, although the latter will be biotically 
impoverished. Marine ecosystems will be very different from 
today’s, with few large marine predators, and freshwater biodiversity 
will be severely reduced almost everywhere. These changes 
will not, in themselves, threaten the survival of 
humans as a species.



The impact of global air pollution on climate and the 
environment is a new focus in atmospheric science. 
Intercontinental transport and hemispheric air pollution by 
ozone jeopardize agricultural and natural ecosystems 
worldwide and have a strong effect on climate. Aerosols, 
which are spread globally but have a strong regional 
imbalance, change global climate through their direct and 
indirect effects on radiative forcing. In the 1990s, nitrogen oxide 
emissions from Asia surpassed those from North America and 
Europe and should continue to exceed them for decades. 
International initiatives to mitigate global air pollution require 
participation from both developed and developing countries.



Modern climate change is dominated by human influences, which are now 
large enough to exceed the bounds of natural variability. The main source of 
global climate change is human-induced changes in atmospheric 
composition. These perturbations primarily result from emissions associated 
with energy use, but on local and regional scales, urbanization and land use 
changes are also important. Although there has been progress in monitoring 
and understanding climate change, there remain many scientific, technical, 
and institutional impediments to precisely planning for, adapting to, and 
mitigating the effects of climate change. There is still considerable uncertainty 
about the rates of change that can be expected, but it is clear that these 
changes will be increasingly manifested in important and tangible ways, such 
as changes in extremes of temperature and precipitation, decreases in 
seasonal and perennial snow and ice extent, and sea level rise. 
Anthropogenic climate change is now likely to 
continue for many centuries. We are venturing into 
the unknown with climate, and its associated impacts 
could be quite disruptive



Climate policy needs to address the multi-decadal to 
centennial time scale of climate change. Although the 
realization of short-term targets is an important first 
step, to be effective climate policies need to be 
conceived as long-term programs that will achieve a 
gradual transition to an essentially emission-free 
economy on the time scale of a century. This requires 
a considerably broader spectrum of policy 
measures than the primarily market-based 
instruments invoked for shorter term mitigation 
policies. A successful climate policy must consist 
of a dual approach focusing on both short-term 
targets and long-term goals.
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Human institutions—ways of organizing activities—affect 
the resilience of the environment. Locally evolved 
institutional arrangements governed by stable communities 
and buffered from outside forces have sustained resources 
successfully for centuries, although they often fail when 
rapid change occurs. Ideal conditions for governance are 
increasingly rare. Critical problems, such as transboundary 
pollution, tropical deforestation, and climate change, are at 
larger scales and involve nonlocal influences. Promising 
strategies for addressing these problems include dialogue 
among interested parties, officials, and scientists; complex, 
redundant, and layered institutions; a mix of institutional 
types; and designs that facilitate experimentation, learning, 
and change.
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Conflicts over the management of common pool 
resources are not simply material. They also 
depend on the perceptions of the protagonists. 
Policy to improve management often assumes that 
problems are self-evident, but in fact careful and 
transparent consideration of the ways different 
stakeholders understand management 
problems is essential to effective dialogue.



A Special Issue: SCIENCE VOL 302 12 DECEMBER 
2003

Attaining sustainability will require concerted interactive 
efforts among disciplines, many of which have not yet 
recognized, and internalized, the relevance of environmental issues 
to their main intellectual discourse. The inability of key scientific 
disciplines to engage interactively is an obstacle to the actual 
attainment of sustainability. For example, in the list of Millennium 
Development Goals from the United Nations World Summit on 
Sustainable Development, Johannesburg, 2002, the seventh of the 
eight goals, to “ensure environmental sustainability,” is presented 
separately from the parallel goals of reducing fertility and poverty, 
improving gains in equity, improving material conditions, and 
enhancing population health. A more integrated and consilient 
approach to sustainability is urgently needed.



The proposition that natural resources need protection from the 
destructive actions of people is widely accepted. Yet communities 
have shown in the past and increasingly today that they can 
collaborate for long-term resource management. The term 
social capital captures the idea that social bonds 
and norms are critical for sustainability. Where social 
capital is high in formalized groups, people have the confidence to 
invest in collective activities, knowing that others will do so too. 
Some 0.4 to 0.5 million groups have been established since the 
early 1990s for watershed, forest, irrigation, pest, wildlife, fishery, 
and microfinance management. These offer a route to sustainable 
management and governance of common resources.
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Early environmental policy depended on science, with 
mixed results. Newer approaches continue to rely on 
science to identify problems and solve them, but use 
other mechanisms to set standards and legal 
obligations. Given the important role that science 
continues to play, however, several cautionary tales 
are in order concerning “scientific management,” 
“good science,” the lure of money, and the 
tension between objectivity and involvement in 
important issues of our time.



A Special Issue: SCIENCE VOL 302 12 DECEMBER 
2003

Please read this short article if you want to know why the 
US are not part of the Kyoto Protocol yet at this point.
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The big question in the end is not whether science can 
help. Plainly it could. Rather, it is whether scientific 
evidence can successfully overcome social, economic, and 
political resistance. That was Hardin’s big question 35 
years ago, and it is now ours.

Donald Kennedy

Editor-in-Chief



A summary?

You should have written your own summary now!
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