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1 Why is biodiversity loss a 
concern?

Biodiversity reflects the number, variety and variability of 
living organisms as well as how these change from one 
location to another and over time. It includes diversity 
within species, between species, and among ecosystems, 
in sum the diversity of all life on earth. Ecosystems
provide the basic necessities of life such as food, clean air 
and water. They offer protection from natural disasters 
and disease, shape human cultures and spiritual beliefs, 
and maintain the planet’s essential life processes. 
Biodiversity loss affects ecosystems, making them more 
vulnerable to perturbations and less able to supply 
humans with valuable services. The impact of humans on 
the natural environment is significant and growing: 
changes in biodiversity have been more rapid in the past 
50 years than at any time before in human history.
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2 Pressures on water 
resources

Around the world, human activity and natural forces are 
reducing available water resources. Although public 
awareness of the need to better manage and protect 
water has grown over the last decade, economic criteria 
and political considerations still tend to drive water policy 
at all levels. Science and best practice are rarely given 
adequate consideration. Pressures on water resources 
are increasing mainly as a result of human activity –
namely urbanization, population growth, increased living 
standards, growing competition for water, and pollution. 
These are aggravated by climate change and variations in 
natural conditions. Still, some progress is being made. 
More and more, officials are evaluating water quantity and 
quality together, and coordinating management efforts 
across borders.
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3 Nanotechnologies

Nanotechnology is the science of designing, producing, 
and using structures and devices having one or more 
dimensions of about 100 millionth of a millimetre (100 
nanometres) or less.

In consumer products, nanoparticles can contribute to 
stronger, lighter, cleaner, and “smarter” surfaces and 
systems, for instance in scratchproof eyeglasses, anti-
graffiti coatings for walls, transparent sunscreens, etc. 
They can be used to increase the safety of cars, for 
instance by enhancing tyre adhesion to the road, 
improving the stiffness of the car body, or preventing 
condensation on car windows. Nanoparticles can be used 
in a wide variety of ways in biology and medicine, for 
example in drugs targeting specific organs or cells.

Chemicals in their nanoparticle form have properties that 
may be very different from their larger physical forms. As 
a result, it is necessary to assess the risks arising from 
nanoparticles that may come in contact with humans, 
other species, or the environment, even if the effects of 
the chemicals that make up the nanoparticle are well 
known.

Existing methodologies need to be modified or new ones 
developed to be able to better determine the physical and 
chemical properties of nanoparticles, measure exposure 
to them, assess their potential hazard, and detect their 
movement inside living systems, be it in human tissues or 
in the environment.

In general, and in spite of a rapidly increasing number of 
scientific publications dealing with nanoscience and
nanotechnology, knowledge and data are still insufficient 
on several aspects to allow satisfactory risk assessments 
for humans and ecosystems to be performed.  
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4 The warming of global 
climate

The warming of global climate is now unequivocal. Eleven 
of the last twelve years rank among the 12 warmest years 
ever recorded since 1850. Global average temperatures 
have increased by 0.74°C over the last 100 years, with 
the greatest increase having occurred in the last 50 years.

Concentrations of greenhouse gases have continued to 
increase during the last few years. According to the IPCC 
this increase is mainly due to human activities, such as 
the burning of fossil fuels, land use change, and 
agriculture. Further, it is very likely that human activities 
since 1750 have had a global warming effect on the 
Earth.

For the period of 1980 to the end of the 21st century, 
global temperatures are projected to increase by 1.8 to 
4.0°C, and global sea levels to rise by 18 to 59 cm. Even
if greenhouse gas concentrations were to be stabilized, 
warming and sea level rise caused by human activities 
will continue for centuries.
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5 What is desertification?

Desertification is the persistent degradation of dryland 
ecosystems by variations in climate and human activities. 
Home to a third of the human population in 2000, drylands 
occupy nearly half of Earth’s land area. Across the world, 
desertification affects the livelihoods of millions of people 
who rely on the benefits that dryland ecosystems can 
provide.In drylands, water scarcity limits the production of 
crops, forage, wood, and other services ecosystems 
provide to humans. Drylands are therefore highly 
vulnerable to increases in human pressures and climatic 
variability, especially sub-Saharan and Central Asian 
drylands. Some 10 to 20% of drylands are already 
degraded, and ongoing desertification threatens the 
world’s poorest populations and the prospects of poverty 
reduction. Therefore, desertification is one of the greatest 
environmental challenges today and a major barrier to 
meeting basic human needs in drylands.
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6 What are PCBs?

Polychlorinated biphenyls, in short PCBs, are a group of 
man-made chemicals.

PCBs have been used in many different products, 
including electrical equipment, surface coatings, inks, 
adhesives, flame-retardants, and paints. PCBs may be 
released into the environment, for instance when waste 
that contains PCBs is incinerated or stored in landfills. 
About 10% of the PCBs produced since 1929 still remain 
in the environment today. Because of possible impacts on 
human health and the environment, the use and 
production of PCBs are now banned or severely restricted 
in many countries. More...

All PCBs are man-made and have a similar basic 
structure. They are made of carbon, hydrogen and 
chlorine atoms. Because these atoms can be combined in 
many different ways, a total of 209 different PCB 
molecules can be formed. Some PCBs are more harmful 
than others.

Generally, PCBs are very stable which explains their 
persistence in the environment. At high temperatures, 
PCBs can burn and generate dangerous by-products 
such as dioxins. PCBs tend not to evaporate or to 
dissolve easily in water. However, they are very soluble in 
fat and similar substances, which explains why PCBs can 
build up in animal fat and along the food chain.
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7 The Chernobyl accident

The Chernobyl accident is the most serious accident in 
the history of the nuclear industry. Indeed, the explosion 
that occurred on 26 April 1986 in one of the reactors of 
the nuclear power plant, and the consequent fires that 
lasted for 10 days, led to huge amounts of radioactive 
materials being released into the environment and a 
radioactive cloud spreading over much of Europe. The 
greatest contamination occurred around the reactor in 
areas that are now part of Belarus, Russia, and Ukraine.

Since the accident, some 600 000 people have been 
involved in emergency, containment, cleaning, and 
recovery operations, although only few of them have been 
exposed to dangerous levels of radiation. Those who 
received the highest doses of radiation were the 
emergency workers and personnel that were on-site 
during the first days of the accident (approximately 1000 
people).

At present, more than five million people live in areas that 
are considered to be ‘contaminated’ with radioactive 
materials from the Chernobyl accident 1. The area closest 
to the reactor site was most heavily contaminated and the 
116 000 people who lived there were evacuated soon 
after the accident.

At the time of the accident, large parts of Europe were 
contaminated by radioactive materials. The greatest 
contamination occurred around the reactor in areas that 
are now part of Belarus, Russia, and Ukraine. Focusing 
on that region, Chernobyl’s Legacy compiled the latest 
research on the accident’s impact on humans, plants, 
animals, as well as the economy.
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By 2005, according to the report, about 50 people – most 
of them emergency workers – are known to have died of 
either Acute Radiation Syndrome (ARS) or cancer as a 
direct consequence of the accident. A considerable 
increase in thyroid cancer has been observed especially 
among local children, though the survival rate has been 
high. In the long term, is the report estimates that the 
accident might lead to about 4000 cancer deaths among 
the 600 000 most exposed people. However, estimations 
are difficult because those who have been exposed to 
radiation often die from the same causes as unexposed 
people.

The report indicates that many people were traumatized
by the accident and the rapid relocation that followed; 
they remain anxious about their health, perceiving 
themselves as helpless victims rather than survivors. 
Current government aid programs that pay benefits to 
millions of people are a great burden on national budgets 
and the Chernobyl Forum recommends that financial 
support be refocused on those who need it most. Others 
may need help to normalize their lives, or better access to 
social services, employment, and credible information 
about the effects of the accident. Stimulating a growing 
confidence among the region’s population would be an 
essential step towards redeveloping the local economy 
and fighting increasing poverty in the area.
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8 What challenges does 
agriculture face today?

For decades, agricultural science has focused on 
boosting production through the development of new 
technologies. It has achieved enormous yield gains as 
well as lower costs for large-scale farming. But this 
success has come at a high environmental cost. 
Furthermore, it has not solved the social and economic 
problems of the poor in developing countries, which have 
generally benefited the least from this boost in production.

Today’s world is a place of uneven development, 
unsustainable use of natural resources, worsening impact 
of climate change, and continued poverty and 
malnutrition. Poor food quality and diets are partly 
responsible for the increase of chronic diseases like 
obesity and heart disease. Agriculture is closely linked to 
these concerns, including the loss of biodiversity, global 
warming and water availability.

The International Assessment of Agricultural Science and 
Technology for Development (IAASTD) focuses on 
agriculture as the provider of food, nutrition, health, 
environmental services, and economic growth that is both 
sustainable and socially equitable. This assessment 
recognizes the diversity of agricultural ecosystems and of 
local social and cultural conditions.

It is time to fundamentally rethink the role of agricultural 
knowledge, science and technology in achieving equitable 
development and sustainability. The focus must turn to 
the needs of small farms in diverse ecosystems and to 
areas with the greatest needs. This means improving rural 
livelihoods, empowering marginalized stakeholders, 
sustaining natural resources, enhancing multiple benefits 
provided by ecosystems, considering diverse forms of 
knowledge, and providing fair market access for farm 
products.
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9 What are the pros and cons 
of bioenergy?

Bioenergy is heat, electricity, or transport fuel produced 
from plant or animal materials. Millions of people still 
depend on traditional bioenergy like wood or charcoal for 
cooking and heating, which can be unsustainable and 
pose health risks.

In many developed countries, the rising costs of fossil 
fuels, as well as concerns about energy security and 
climate change, are generating new interest in other 
forms of bioenergy. For example, new liquid biofuels are 
made from crops or from agricultural and forestry 
residues. However, energy is needed to grow, transport 
and process bioenergy crops, causing considerable 
debate about their net benefit in terms of greenhouse gas 
reduction. Another major concern is that using crop land 
to produce fuel could raise food prices, drive small-scale 
farmers off their land and prolong hunger in the world.

Electricity and heat can also be obtained from plant 
residues and animal wastes, either by burning them 
directly or by first producing biogas then burning it. These 
renewable energy sources usually produce less 
greenhouse gas emissions than other fuels. They can be 
effective, for instance in places not connected to the 
electric grid.

Decision-makers should compare all forms of bioenergy 
to other sustainable energy options and carefully weigh 
full social, environmental and economic costs against 
realistically achievable benefits. Decisions in this context 
are heavily influenced by local conditions.
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