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Poverty has many dimensions. It is not simply 
a lack of material resources, but also a lack of 
freedom to decide over and shape one’s own 
future. Poor people are often directly dependent 
on natural resources and are therefore severely 
affected by biodiversity loss, degradation of 
soils, vegetation and water resources. As a 
result, lack of infl uence on envi-
ronmental decisions is a signifi cant 
aspect of poverty. But too often, 
environmental decisions are made 
by national governments or some multinational 
body, far from local resource users.

Decisions taken without local input also waste 
knowledge. Marine reserves in coral reefs are a 
good example. In the 1970’s, Canadian ecolo-
gist Robert Johannes interviewed hundreds of 
poor fi shermen in the small island nation of 
Palau. They showed him numerous spawning 
aggregation sites unknown to researchers and 
regional managers. Most large coral reef fi shes 
spawn in such aggregations and many species 
gather in the same sites. Knowing the location 
of these sites makes it easier to determine the 
best location of marine reserves so that fi sher-

men can catch more and bigger fi sh in neigh-
bouring areas. These interviews also revealed 
that these traditional societies had for centuries 
used many of the marine conservation measures 
that scientists advocate today. 

Hence, knowledge that has accumulated over 
centuries in local contexts is also important to 

the larger international science and 
policy community. “The really sad 
part is that native peoples them-
selves are growing increasingly una-

ware of the value of this traditional knowledge,” 
as Johannes once put it.

Robert Johannes died recently, and we report 
one of his last studies on traditional fi sheries 
management on page 4. The feature of this is-
sue also describes local communities that have 
learned to live with variability and disturbances 
in their environment. Shorter articles describe 
costly foreign invasive species in African wet-
lands, the new State of the World report from 
Worldwatch Institute that is trying to wash away 
their doom-and-gloom reputation, and much 
more… enjoy your reading.

/Dr. Fredrik Moberg, Editor

Editorial:
Why listen to a poor fi sherman?
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“You cannot solve 
the problem with the 
same kind of  thinking 
that has created the 
problem”

“Look deep into nature, 
and then you will 
understand everything 
better”

                 Albert Einstein 

    
     The damage 
caused by foreign 
invasive species 
can slow nations’ 
efforts to cut 
poverty rates

More on page 3

“
”
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Tomorrow’s development strategy must 
change. We all face increasing variability 
and uncertainty in for example fi sheries, 
forestry and agriculture due to global 
environmental change. 

Rigid  prescriptions for resource 
use seem more and more outdated, 
researchers say. There is an increasing 
need for risk-spreading strategies, both 
in developed and developing countries. 

More in the feature article on page 2-3

Expecting the unexpected 
Living with disturbance – tomorrow’s development strategy
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“Transgenic 
mosquitoes will 
not stop malaria”

              
More on page 5

Photo: Louise Hård af Segerstad

The coastline of Samoa looks calm on this picture. 
But cyclones are common. Local communities have 
developed many ecological and social strategies to 
cope with the recurrent and unpredictable cyclones. 

Mosquitoes 
containing a 
gene that stops 
the malaria 
parasite would 
not survive in 
the wild,  a 
new report 
states.

“The impossible 
environmental 
revolution is 
happening” 

More on page 6

“Decisions taken with-
out local input is a 
waste of knowledge”



Farmers in Samoa grow a mix of 
different crops in an agricultural 
system that might seem 
ineffi cient. But these farmers 
expect the unexpected. They use 
several techniques to cope with 
recurrent and unpredictable 
cyclones. Their fl exible approach 
to living with uncertainty holds 
lessons for resource managers 
working in an ever more 
unpredictable environment due 
to global environmental change. 

Tropical cyclones are common in Samoa, 
located in western Polynesia. More than 
40 cyclones have been recorded there 
since 1831. It is impossible to say when 
and where they will occur, but when they 
hit, they cause widespread destruction of 
villages and plantations. Traditional agri-
culture in Samoa has, however, learnt to 
live with these recurrent disturbances. 

Polyculture to cope with cyclones
After two severe cyclones in the early 
1990’s, farmers were asked what they 
would do to reduce the effects of another 
cyclone. The most common answers 
were: 1) pray, 2) diversify my crops, and 
3) work harder. In practice, their strate-
gies have been much more sophisticated. 
They have developed an array of tech-
niques to cope with uncertainties in their 
environment. These include traditional 
techniques for long-term storage of food 
and “polyculture” – the growing of a mix 
of different crops together with many dif-
ferent trees and shrub species. Trees and 
shrubs provide shade, erosion control, 
soil improvement and wind protection. In 
addition, they are a source of timber, med-
icines, rubber, and fuel wood and are also 
used to craft objects of religious value. 

Polyculture is a conscious strategy to 
reduce the risk of a total loss of food sup-
ply. After the two major cyclones a dec-
ade ago, the most important cash crops 
(banana, breadfruit, coconut) were dam-
aged, and less common crops (like yams) 

became the staple for a rather long period 
of time. After cyclones, taboos are also 
used to protect certain forest species that 
show signifi cant decline. In Samoa the 
village councils organize the practice of 
polyculture and other techniques to cope 
with cyclones. This is a sophisticated de-
cision-making structure that allows con-
trol from the family to village level. 

Dancing with the river or drowning in 
aid in Bangladesh
An estimated four to fi ve million poor 
people in Bangladesh live on chars, tem-
porary islands made up of sand and mud. 
Some chars are washed away in a single 
day and others can become more or less 
permanent for decades. When the river 
starts to rise during the monsoon season 
people leave the chars with their belong-
ings and return when the water recedes. 
Some people have shifted their homes up 
to twenty times. Bangladesh is vulner-
able to extreme fl oods, but the traditional 
farming system depends on the milder 
annual monsoon fl oods to irrigate and 
fertilize the fi elds.

In 1988 Bangladesh was hit by one of 
the worst fl oods of the century. Its devas-
tating effects and international media at-

tention convinced the heads of state of the 
developed countries (G8) that the interna-
tional community should solve the prob-
lem of fl oods once and for all. In 1989 the 
Flood Action Plan (FAP), fi nanced by the 
World Bank and fourteen donor nations, 
constructed embankments and dikes 
to protect humans and industries from 

fl oods. However, 
many claimed 
that this was just 
throwing money 
in the river and 
that Bangladesh 
was drowning 
in aid. FAP was 
widely criticised 
for not under-
standing that rural 
populations per-
ceived the yearly 
fl oods as a normal 

part of agriculture. ”We need to apply 50 
kilograms of fertilizer to the same amount 
of land inside the embankment whereas 
outside we apply only 15 kilograms. Yet 
the crop yield inside is not any better,” 
complained one char-dweller. 

Embankments lead to more erosion
The FAP construction also had surprising 
consequences for water fl ow in the rivers, 
actually leading to increased char erosion 
in many places. By blocking fi sh migra-
tion paths between rivers and submerged 
fl oodplain fi elds, the FAP-funded em-
bankments have also hurt fi sheries. 

Worse, FAP neglected the most press-
ing fl ood danger, that posed by cyclone-
driven coastal fl oods. Several scientists 
and NGO’s suggested that it would be 
much more cost-effective to help local 
farmers adapt to living on the fl ood-prone 
delta (see box) and to replant coastal 
mangrove forests that provide shoreline 
stability, erosion prevention, and storm 
protection. 

In recent years The World Bank seems 
to have learned its lesson from experi-
ences with the FAP. Recent documents 
describe a strategy for a long-term, sus-
tainable water management system that 
emphasises environmental impact as-
sessment and public participation. Others 

Sustainable Development Update, Issue 1, Volume 3, February 2003

Living with disturbance
— tomorrow’s development strategy

SDU-Feature 

2

In Samoa traditional villages live within a reciprocal gift-giving system. Instead of 
fi nancial insurance people have adapted to recurrent cyclones through different 
ecological and social risk-spreading strategies. Photo: Louise Hård af Segerstad

Box: Strategies to cope with cyclones and fl oods, used by 
char-dwellers in Bangladesh:

1) Polyculture and animal husbandry 
A mixed cultivation system gives both a varied diet and food security. For 
instance people on the chars grow three different rice strains, each adapted to 
the dominant weather conditions during its growth period. They also breed cows, 
goats, sheep, hens, doves, and ducks, sold to acquire material goods, land, food 
and medicine during bad fl oods.

2) Erosion control practices
Char-dwellers reclaim land and uphold soil fertility by growing a special kind of 
grass, kaisha. The grass supplies building material and fodder and is very tolerant 
— it can survive both periods of drought and severe fl oods.

3) Societal and cultural risk spreading mechanisms
Marriage between char-dwellers and people in the mainland is common to provide 
an escape route to relatives during fl oods. Land owned by one family is often 
spread over several locations to reduce the risk of erosion damage to the family. 
Farmers with land under water often switch to other sources of income, such as 
paid work, handicrafts, and fi shing. Moreover, char-dwellers who have lost their 
land are allowed to harvest catkin grass and grow crops, regardless of who owns 
the land. After two years the fi eld returns to its original owner. 

Flood in Bangladesh
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say that little has been done and indeed in 
1998, tens of millions of people lost their 
homes during another major fl ood. More 
recently, however, the experiences from 
the FAP have resulted in the establish-
ment of a holistic National Water Policy 
and a National Water Management Plan 
in Bangladesh. Both call for a multi-use 
approach to water, participatory planning 
and low-tech initiatives.

Western resource management strives 
for too much control 
In an infl uential 1996 article, American 
ecologists CS Holling and Gary Meffe ar-
gue that western society wants too much 
control over Nature. To suppress natural 
disturbances and ensure consistent har-
vests we fertilise and irrigate more and 
spray more pesticides. In the short term, 
this strategy is almost always successful. 
However, it is seldom sustainable in the 
long run. 

When pests, small fi res, and other natu-
ral variations are constantly thwarted, the 
future capacity of the ecosystems to cope 
with disturbance and gradual changes is 
reduced. Resistant pests devour harvests 
sprayed with pesticides. Unstoppable 
fi res destroy protected forests. There are 
often many other negative side effects of 
this command-and-control strategy, like 
polluted rivers, nutrient pollution in lakes 
and the coastal zone, and the build-up of 
salt in the soil due to irrigation. 

Instead of striving after ever greater con-
trol also we in the developed countries 
in the Western World must accept that 
Nature is complex and unpredictable, 
Holling and Meffe argue. We must learn 
to both read and understand changes in 
Nature, such as fi res, drought and fl oods, 
to be able to cope with these “surprises.” 
Biodiversity often plays a crucial role in 
this management strategy by spreading 
risks and providing “insurance,” for both 
ecosystems and agriculture as seen in the 
Bangladesh and Samoa examples above. 

Learn to live with disturbance again
This is not to say that modern western so-
cieties can or must live as the traditional 
societies do. However, modern societies 
can learn from local communities with 
long-term experience in environmental 
uncertainty that have developed valu-
able rules of thumb to avoid large-scale 
crises. 

Many traditional management tech-
niques to cope with environmental 
variability and disturbance appear to 
have developed by trial and error and by 
responding to environmental feedback. In 
fact, this is the same approach now advo-
cated by modern science and promoters of 
“adaptive co-management” (see in brief-
article on page 4). 

Recent research, such as that from the 
UN climate advisory body (IPCC), has 
warned that we all face increasing envi-

ronmental variability and uncertainty due 
to global environmental change. So, de-
veloped countries themselves must learn 
to live with disturbance again, instead of 
clinging to the belief that Nature is pre-
dictable. Rigid governance systems with 
prescriptions for resource use, and aid to 
developing countries that fund command 
and control measures seem more and 
more outdated. 

/Fredrik Moberg & Per Olsson

Sources:
The examples from Samoa and 
Bangladesh are from Chapter 7 of 
Navigating Social-Ecological Systems: 
Building Resilience for Complexity and 
Change, Cambridge University Press, 
2002. The chapter is written by Colding, 
J., Elmqvist, T, Olsson, P. ”Living with 
disturbance: building resilience in social-
ecological systems.” 

See a review of the book at: 
http://albaeco.com/sdu7/htm/main.htm#inbrief4.

Holling, C.S., and Meffe, G.K. 1996. 
Command and control and the pathology 
of natural resource management.
 Conservation Biology 10:328-337.
(http://landscape.forest.wisc.edu/courses/
landscape565spr01/Holling_Meffe1996.pdf)
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Foreign invasive species, like the water hyacinth 
and the Louisiana crayfi sh, threaten African 
wetlands. As the damage runs into billions of 
dollars annually this issue is not only a concern 
for conservationists. It should be high also on the 
agenda of economists and planners.

Foreign plants, fi sh and shellfi sh are threatening the native fl ora 
and fauna in African lakes, rivers and wetlands, according to 
a new report. Wetlands provide many goods and services to 
the African people and are home to a diversity of animals and 
plants. As the damage caused by the alien invasive species runs 
into billions of dollars annually, this issue is not only a concern 
for conservationists. It should be high also on the agenda of 
economists and planners. Global trade and communication are 
directly leading to the mixing of fauna and fl ora worldwide. 
The total global economic damage caused by invasive alien 
species has been estimated at US$400 billion per year. 

The report lists the South American water hyacinth as the 
species causing the most damage. It is now found in fi fty 
countries on fi ve continents and has long been a problem for 
fi shermen and people living around Lake Victoria, Lake Kariba 
and many other places throughout Africa. The water hyacinths 
grow extremely fast and produce large fl oating carpets of fl eshy 
fl owers that can block waterways and obstruct hydroelectric 
plant turbines. Moreover, it can also crowd out other species 
and prevent sunlight and oxygen from reaching plant and 
animal life below. 

Next on the report’s list is the Louisiana crayfi sh. This 
species escaped from aquaculture ponds in Africa and is 
responsible for the disappearance of water lilies and many 
species of snails. It threatens the existence of smaller fi sh and 
damages dams and reservoirs. 

”The damage caused by foreign species can slow nations’ 
efforts to cut poverty rates,” says Klaus Toepfer, executive 

director of UNEP. Alien species are either introduced on 
purpose or arrive by accident. Some are given a lift on boats, 
airplanes or trains, and others are spread by wind, water 
currents or by birds and mammals. In their new environments 
many species spread quickly because they often have no 
natural predators or competitors, and are not sensitive to local 
parasites or pathogens. 

Source: 
“Invasive Alien Species in Africa’s Wetlands,” is a booklet 
published jointly by The World Conservation Union (IUCN); 
the Ramsar Convention on Wetlands of International 
Importance and the Global Invasive Species Programme 
(GISP).

More at:
www.ramsar.org/w.n.invasives_book1.htm
www.sida.se/Sida/articles/9300-9399/9399/water15.pdf (Sida-
report on utilisation and control of Water Hyacinths).

Foreign invasive species in African wetlands cost 
billions of dollars annually

SDU-In brief

Woman wading in South American water hyacinths that cover 
large parts of Lake Victoria. Photo: Nils Kautsky
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Pacifi c Island cultures used advanced marine 
resource management practices centuries before 
Europeans. These ancient practices were largely 
abandoned due to modern pressures, but are now 
being reinstituted to manage increasingly scarce 
marine resources.  

In 1978, Canadian ecologist Robert Johannes demonstrated that 
some tropical Pacifi c Island cultures invented and employed 
marine resource management practices centuries before 
Europeans. These included limited entry, closed seasons, closed 
areas, size limits, and gear restrictions. He also described 
how the impacts of cash economies, export markets and new 
technology were severely eroding these practices. 

However, in a recent paper, Johannes describes how many 
island nations, such as Fiji, the Cook Islands and Samoa, 
are rediscovering traditional practices. Factors contributing 
to the upsurge include a growing perception of scarcity, the 
strengthening of traditional village-based authority and marine 
tenure, better conservation education, and increasingly effective 
assistance and advice from regional and national governments 
and NGO’s. Johannes concludes that “the Pacifi c Island region 
has much to contribute to innovative thinking about small scale 
fi sheries management worldwide.”

Nowhere has this renaissance been as dramatic as in 
the islands of Samoa (see box). Strong incentives for local 
conservation and the re-establishment of traditional marine 
management practices emerged in the 1990’s, when village 

councils were 
given the right to 
exclude outsiders 
from their 
fi shing grounds. 
Previously, local 
incentives to 
conserve the 
marine resources 
were weak, since 
outsiders always 

could expropriate the benefi ts. The introduction of specifi c 
bylaws reinforced traditional authority by recognizing the 
primacy of village rights to manage near-shore fi sheries. Now, 
village councils can take formal legal action against outsiders 
if traditional measures do not work. The traditional laws are 
culture-specifi c and locale-specifi c as needs and customs can 
differ greatly from village to village. The new bylaw system 

preserves the fl exibility and heterogeneity of village laws. 
Each village has its own set of bylaws, which may be altered 
or revoked as necessary. The ability of traditional laws to adapt 
quickly to meet changing circumstances is especially useful 
in Oceania, which has changed signifi cantly over the past few 
decades. 

In 2002, 52 of 64 Samoan villages (86%) had established 
community-owned fi sh reserves (marine protected areas). 
Interviews indicate that virtually all villagers support 
conservation efforts and the establishment of reserves, and that 
other coastal villages also wished to be included in the program.

/Thomas Elmqvist
Sources:
Johannes RE. 1978. “Traditional marine conservation methods 
in Oceania and their demise.” Annual Review of Ecology and 
Systematics 9:349–64

Johannes RE. 2002. “The renaissance of community-based 
marine resource management in Oceania.” Annual Review of 
Ecology and Systematics 33:317–40

More about Robert Johannes, who died on 4 September 2002, at: 
www.pewmarine.org/PewFellows/pf_JohannesRobert_tribute.html

Renaissance for old knowledge shows the way to wiser use of 
marine resources in Oceania
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Box: Marine resource management practices 
recently implemented by Samoan villages

• Ban use of chemicals and dynamite to kill fi sh   

• Ban use of traditional plant-derived fi sh poisons   

• Small protected areas in which fi shing is banned  

• Ban other destructive fi shing methods 
  (e.g. smashing corals to extract seafood) 

• Enforce (national) mesh size limits on nets   

• Ban dumping rubbish in lagoon     

• Set minimum size limit for fi sh     

• Ban coral collection for export     

• Ban removal of mangroves 
   
• Restrict or ban use of fl ashlights for night spearfi shing 

• Ban removal of beach sand 
   
• Control or limit numbers of fi sh fences or traps 

Nature’s inherent change and uncertainty makes 
it a moving target for management. Adaptive 
co-management sees ecosystem management 
as a continuous learning-by-doing process that 
recognizes public participation and collaborative 
learning. Ecosystem resilience reduces the 
damage from human mistakes and allows for 
learning along the way.

Seeing Nature as a moving target implies that it is critical 
that institutional and organisational structures allow for 
experimentation with different strategies for natural resources 
management. Recently many scientists have emphasized so-
called adaptive co-management. This is a system of fl exible 
management whereby researchers, managers and local 
resource users collaborate at the local, regional, national and 
international levels. 

We too often divide authority according to political borders 
that rivers and forests do not respect. Instead, advocates of 
adaptive co-management stress that human organizations must 
mirror the scale and variability of the ecosystem or natural 
resource in question. Ecosystem resilience, the capacity of 
ecosystems to cope with disturbance, is important in this 
context. It provides a buffer that protects systems from the 
failure of management actions. It allows us to learn and to 

actively adapt resource management 
policies without moving onto unsustainable 
and undesirable development paths. 
Adaptive co-management can provide 
social structures that better monitor, detect, 
and respond to signals of environmental 
change. 

Similar structures for decision-
making have been suggested by Elinor 
Ostrom, Professor of Political Science 
at Indiana University. Ostrom advocates 
”polycentric governance,” a system of 
fl exible decision-making shared by many 
different democratic subunits, from national 
governments to local villages, seeking 
a balance between local and central governance. Subunits 
are allowed to experiment with different kinds of rules and 
can learn from the experiences of parallel units. This makes 
governance less rigid and less vulnerable, since the failure 
of one or more units can be compensated by the successful 
reaction of other units in the area.

/Per Olsson
More at:
Article about adaptive management: 
http://albaeco.com/english/htm/webbart/ad-management.htm

Traditional outrigger used by Samoan 
fi shermen. Photo: Tony Persson

Adaptive co-management: learning-by-doing to meet environmental uncertainty

Local resource 
users are 
important in 
adaptive co-
management. 
Photo from 
Zanzibar, Jonny 
Larsson



Transgenic cotton can lead to higher yields and 
less pesticide use in the tropical developing 
world, according to a new study. This could help 
poor farmers. However, the use and success of 
the transgenic cotton is still disputed. 

According to a February report in Science, the genetically 
modifi ed cotton variety “Bt cotton” gave astonishingly 
higher yields in India compared to conventional varieties. 
The transgenic cotton had an 80 percent higher yield and 
used almost 70 percent less pesticides compared to cotton 
without foreign genes. As the largest yield gains are expected 
in developing countries, the transgenic cotton can positively 
impact the lives of poor farmers, the authors of the study say. 
Bt cotton plants carry a gene from a bacteria for a toxin that 
makes them resistant to bollworm caterpillars. The toxin does 
not affect non-target species. 

 However, the use and success of Bt cotton is disputed. 
In June 2002 a summary of Chinese research on Bt cotton 
reported several negative results. For example, natural 
enemies to the bollworm decreased whereas other pests on 
cotton showed an increase. Later in the season, when the 
bollworm had gone through 3-4 generations, the Bt resistance 
to the bollworms decreased and the farmers needed to apply 
insecticides two or three times. The Chinese report also 
concluded that the bollworm would become resistant to the Bt 
toxin in 8-10 years. 

Notably, the Chinese 
study was produced 
in cooperation with 
Greenpeace whereas the 
Indian study was based 
on trials initiated by the 
Maharashtra Hybrid Seed 
Company (Mahyco), which 
distributes Monsantos Bt 
cotton. The genetically 
modifi ed cotton has been 
grown commercially in 
India since last year. About 
0.4 percent of the Indian 
cotton fi elds were planted with Bt varieties in 2002. Farmers 
have, however, protested and even burnt crop trials. 

/Louise Hård af Segerstad

Sources:
Qaim, M., Zilberman, D. Yield Effects of Genetically Modifi ed 
Crops in Developing Countries. Science, Vol 299, 7 February 
2003. (www.sciencemag.org)
www.greenpeace.org/multimedia/download/1/8965/0/btcotton_
china.pdf

More at:
http://news.xinhuanet.com/english/2002-06/03/content_422594.htm
www.nature.com/nsu/030203/030203-12.html
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Transgenic cotton better option for poor farmers?
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Sustainability School

Virtual water is the water “embedded” in 
traded commodities such as wheat and livestock. 
It requires approximately 1 000 tonnes of water 
to grow a tonne of wheat, 2 000 tonnes of water 
for one tonne of rice, and 1 200 tonnes of water 
for one tonne of maize.  (The actual crop volume 
that can be produced with a given amount 
of water depends on climatic conditions, the 
irrigation system used, soil type, and so forth.)

Trading foodstuffs implies the trade of virtual 
water. With increasing trade and globalisation, 
the export of virtual water has also grown. Today, 
most of the world’s poorest countries are in zones 
where there is or will be water scarcity. Many feel 
that importing food is the best way to feed these 
countries, because it is much easier to move a 
tonne of grain than 1000 tonnes of water. A key 
question for human development is if there will be 
suffi cient freshwater, part of it traded as virtual 
water, to meet population growth. 

The Middle East and North Africa import 
up to 40 million tonnes of cereals and fl our 
annually. The virtual water represented by these 
commodities amounts to twenty percent of all 
water used in the region. More virtual water is 
imported into the region each year than fl ows 
down the Nile into Egypt for agriculture.

More at: 
www.unesco.org/courier/1999_02/uk/dossier/txt32.htm 
(Article about virtual water, by Professor J.A. Allan, 
University of London)
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Genetically modifi ed mosquitoes not 
good malaria-fi ghters

Transgenic mosquitoes, containing a gene that 
stops the malaria parasite, would not survive in 
competition with wild mosquitoes.

A new way to fi ght malaria is to replace 
natural malaria-carrying mosquitoes with 

transgenic ones unable to spread the 
virus (see SDU 5/2002). ”Genetic 
modifi cation of mosquitoes offers 
exciting possibilities for controlling 
malaria, but success will depend on 

how transformation affects the fi tness of modifi ed 
insects” a research team reports in Science. The 
transgenic mosquitoes were introduced two years 
ago, but already researchers have found that 

the GM mosquitoes would not survive in 
competition with wild mosquitoes. The 
transgenic mosquitoes are inbred and have 

been reared in laboratories for years, while the wild 
mosquitoes have a much higher genetic diversity, which gives 
them a survival advantage. 

Malaria kills one million people a year, and fi nding a way to 
stop it would reduce much suffering. Researchers suggest that 
the genetically modifi ed mosquitoes would be stronger if they 
where crossed with wild ones before released into the wild. 

So, along with high-technology GM-solutions it is still 
important to tackle the underlying causes for malaria’s spread. 
These include poverty, hunger, lack of sanitation and public 
health access, land-use changes, biodiversity and climate change. 
The ecological effects of spreading GM-mosquitoes are far from 
being fully understood. 

/Louise Hård af Segerstad

Source:
Catteruccia, F., Godfray, C. J. & Crisanti, A. “Impact of genetic 
manipulation on the fi tness of Anopheles stephensi mosquitoes.” 
Science, 299, 1225 - 1227, (2003).

More at:
www.nature.com/nsu/030217/030217-12.html

A tonne of rice 
requires 2000 
tonnes of water

Farmers in India burning transgenic 
cotton. Photo: www.ukabc.com 



The International Council for Science (ICSU) 
is planning a new programme on science and 
technology for sustainable development in 
developing countries. We asked the Executive 
Director of ICSU, Thomas Rosswall, about the 
new programme.

1) What is the purpose of the new programme?
The science community must become more 
deeply involved in issues related to sustainable 
development.  It is necessary with a new 
programme that integrates the environmental, 
social and economic pillars of sustainable 
development.  Previous research efforts have 
primarily focused on the environmental issues.  

The global change programmes are 
essential, but they should be complemented 
with a new research effort.  This must be 
policy relevant and in its planning and priority setting involve 
many other stakeholders.  The research must also be place-
based and develop in a bottom-up fashion.  However, it is also 
necessary with focused initiatives synthesizing information in a 
regional context.

2) Is the programme focusing on any special aspect of 
sustainable development? 
We will start the planning in early 2003 with the aim of 
defi ning the priorities.  It is too early to say what the focus 
will be, but the importance of traditional knowledge has 

been emphasized by ICSU and its partners during the WSSD 
process.  Together with UNESACO we organized a separate 
session on the topic at the Science Forum in Johannesburg 
and we have also published a report on traditional knowledge 
as part of the ICSU Series on Science for Sustainable 
Development (see www.icsu.org).  The other reports in 
the series outline some other priorities developed by the 
international science community during the WSSD process.

3) ICSU will establish regional offi ces in Africa, Asia, the 
Arab States and Latin America including the Caribbean. 
What will the role of these offi ces be?
One of ICSU’s top priorities is to ensure that the scientifi c 
community in all parts of the world gets involved in 
international science.  It also important to link developing 
countries more closely to the activities of the ICSU Scientifi c 
Unions. In order to facilitate this, ICSU will establish four 
regional offi ces. These offi ces will help develop links between 
the science communities in these regions with the international 
efforts.  

They will also ensure that future priority setting takes 
due account of the needs and priorities of each region.  The 
offi ces will also be important in helping to strengthen regional 
collaboration and can also provide rosters of experts to be 
tapped for various tasks within ICSU.

 
More at:
www.icsu.org
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State of the World 2003 focuses on positive signs
The Worldwatch Institute has often focused on 
environmental problems. This year’s edition of 
their annual report, State of the World, instead 
highlights encouraging signs that we now have 
the building blocks for constructing economies 
healthy for both people and the environment. 

The 20th edition of State of the World, 
Worldwatch Institute’s annual report, 
was recently presented in Stockholm, 
Sweden. This year, the Worldwatch 
Institute wants to wash away its 
”doom and gloom” reputation by 
focusing on positive signs.  ”The 
impossible environmental revolution 
is already happening,” according to 
their press release. The Worldwatch 
Institute’s research director Gary 
Gardner, and chairman Öystein Dahle, 
seem convinced that we now have 

the building blocks for a sustainable society. However, the 
challenge is to mobilise governments, businesses, and civil 
society to actually use these blocks to build, reminds Dahle. 

The report documents many positive achievements. For 
example, production of ozone-depleting chlorofl uorocarbons 
(CFCs) declined 81 percent during the 1990’s, leading to 
decreased growth of the Antarctic ozone hole that may even 

begin to heal. Moreover, the use of solar energy and wind 
power has grown by more than 30 percent annually over the 
past fi ve years in many countries, compared to 1-2 percent 
annual growth for fossil fuels. But the report also reminds us 
of some gloomy statistics. Every day, malaria claims 7 000 
lives and more than 5 000 children die from diseases linked to 
polluted food, air, and water. The global rate of ice melt has 
more than doubled since 1988 and could raise sea levels 27 
centimetres by 2100. Biodiversity loss is also on the gloom list: 
birds, for example, are becoming extinct at about 50 times the 
natural rate because of human activity. 

There is also a chapter dealing with gender, population 
growth and biodiversity. Population growth puts strains on the 
environment, including biodiversity. This chapter therefore 
advocates increasing women’s status, which tends to lead to 
lower birth rates and facilitate better management of natural 
resources. Poor women are often the fi rst to suffer from the 
degradation of natural systems since they collect wood, water, 
and plants to meet daily household needs.

Gary Gardner closed his Stockholm presentation by asking: 
what is development? Increased opportunities or options, 
many say. In the developing world people certainly need 
more options, but what about western society? ”I was in a 
supermarket recently and counted all the different kinds of 
cereals – there were 140. Should we go for 200?” 

More at: 
www.worldwatch.org


