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The European Union has attempted to address the problem of nitrogen buildup in ecosystems by tackling diffuse sources of pollution, largely from 
agriculture, which can be much more difficult to control than point-source pollution from industrial sites.

The Nitrates Directive promotes a range of measures to limit the amount of nitrogen leaching from land into watercourses. They include:

✤  �Use of crop rotations, soil winter cover and catch crops – fast-growing crops grown between successive planting of other crops in order to prevent 
flushing of nutrients from the soil. These techniques are aimed at limiting the amount of nitrogen leaching during wet seasons.

✤  �Limiting application of fertilizers and manures to what is required by the crop, based on regular soil analysis.

✤  �Proper storage facilities for manure, so that it is made available only when the crops need nutrients. 

✤  �The use of the "buffer" effect of maintaining non-fertilized grass strips and hedges along watercourses and ditches.

✤  �Good management and restriction of cultivation on steeply sloping soils, and of irrigation.

Recent monitoring of inland water bodies within the European Union suggests that nitrate and phosphate levels are declining, although rather slowly. 
While nutrient levels are still considered too high, the improvements in quality, partly as a result of the Directive, have helped in the ecological recovery 
of some rivers.

BOX 16   The European Union’s Nitrates Directive
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FIGURE 16   Nitrogen balance in Europe   
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Overexploitation and unsustainable use

Various management options have emerged in recent years that aim 
to create more secure and profitable livelihoods by focusing on the 
long-term sustainability of fisheries, rather than maximizing short-term 
catches. An example is the use of systems that allocate to individual 
fishermen, communities or cooperatives a dedicated share of the total 
catch of a fishery. It is an alternative to the more conventional system of 
quota-setting, in which allocations are expressed in terms of tonnes of a 
particular stock. 

This type of system, sometimes known as Individual Transferable Quotas 
(ITQ), gives fishing businesses a stake in the integrity and productivity of 
the ecosystem, since they will be entitled to catch and sell more fish if 
there are more fish to be found. It should therefore deter cheating, and 
create an incentive for better stewardship of the resource. 

A study of 121 ITQ fisheries published in 2008 found that they were about 
half as likely to face collapse than fisheries using other management 
methods. However, the system has also been criticized in some areas 
for concentrating fishing quotas in the hands of a few fishing enterprises. 

Recent studies on the requirements for fish stock recovery suggest that 
such approaches need to be combined with reductions in the capacity 
of fishing fleets, changes in fishing gear and the designation of closed 
areas.

The benefits of more sustainable use of marine biodiversity were shown in a study of a programme in Kenya aimed at reducing pressure on fisheries 
associated with coral reefs. A combination of closing off areas to fishing, and restrictions on the use of seine nets that capture concentrated schools 
of fish, led to increased incomes for local fishermen. 

Certification schemes such as the Marine Stewardship Council are aimed at providing incentives for sustainable fishing practices, by signaling to the 
consumer that the end-product derives from management systems that respect the long-term health of marine ecosystems. Seafood fulfilling the 
criteria for such certification can gain market advantages for the fishermen involved.

BOX 17   Managing marine food resources for the future

Overexploitation and destructive harvesting prac-
tices are at the heart of the threats being imposed 
on the world’s biodiversity and ecosystems, and 
there has not been significant reduction in this 
pressure. Changes to fisheries management in 
some areas are leading to more sustainable prac-
tices, but most stocks still require reduced pressure 
in order to rebuild. Bushmeat hunting, which pro-
vides a significant proportion of protein for many 
rural households, appears to be taking place at un-
sustainable levels.

Overexploitation is the major pressure being ex-
erted on marine ecosystems, with marine cap-
ture fisheries having quadrupled in size from 
the early 1950s to the mid 1990s. Total catches 
have fallen since then despite increased fish-
ing effort, an indication that many stocks have 
been pushed beyond their capacity to replenish.   

The FAO estimates that more than a quarter of 
marine fish stocks are overexploited (19%), de-
pleted (8%) or recovering from depletion (1%) 
while more than half are fully exploited. Al-
though there have been some recent signs that 
fishing authorities are imposing more realistic 
expectations on the size of catches that can 
safely be taken out of the oceans, some 63% of 
assessed fish stocks worldwide require rebuild-
ing. Innovative approaches to the management 
of fisheries, such as those that give fishermen a 
stake in maintaining healthy stocks, are prov-
ing to be effective where they are applied [See 
Box 17].  
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Freshwater snakes in Cambodia have been 
found to be suffering from unsustainable hunt-
ing for sale to crocodile farms, restaurants and 
the fashion trade, with low-season catches 
per hunter falling by more than 80% between 
2000 and 2005. A wide variety of other wild 
species have also declined in the wild as a re-
sult of overexploitation, ranging from high pro-
file species such as tigers and sea turtles to 
lesser-known species such as Encephalartos 
brevifoliolatus, a cycad which is now extinct in 
the wild as a result of over harvesting for use in 
horticulture. 

Wild species are being over-exploited for a 
variety of purposes in terrestrial, inland water 
and marine and coastal ecosystems. Bush-
meat hunting, which provides a significant 
proportion of protein for many rural house-
holds in forested regions such as Central Afri-
ca, appears to be taking place at unsustaina-
ble levels. In some areas this has contributed 
to the so-called “empty forest syndrome”, in 
which apparently healthy forests become vir-
tually devoid of animal life. This has potentially 
serious impacts on the resilience of forest 
ecosystems, as some 75% of tropical trees 
depend on animals to disperse their seeds.
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Invasive alien species

Invasive alien species continue to be a major threat 
to all types of ecosystems and species. There are 
no signs of a significant reduction of this pressure 
on biodiversity, and some indications that it is in-
creasing. Intervention to control alien invasive spe-
cies has been successful in particular cases, but it is 
outweighed by the threat to biodiversity from new 
invasions.

In a sample of 57 countries, more than 542 alien 
species, including vascular plants, marine and 
freshwater fish, mammals, birds and amphib-
ians, with a demonstrated impact on biodiver-
sity have been found, with an average of over 
50 such species per country (and a range from 
nine to over 220). This is most certainly an un-
derestimate, as it excludes many alien species 
whose impact has not yet been examined, and 
includes countries known to lack data on alien 
species.

It is difficult to get an accurate picture of 
whether damage from this source is increas-
ing, as in many areas attention has only re-
cently been focused on the problem, so a rise 
in known invasive species impacts may partly 
reflect improved knowledge and awareness. 
However, in Europe where introduction of alien 
species has been recorded for many decades, 
the cumulative number continues to increase 
and has done so at least since the beginning of 
the 20th century. Although these are not neces-
sarily invasive, more alien species present in a 
country means that in time, more may become 
invasive. It has been estimated that of some 
11,000 alien species in Europe, around one in 
ten has ecological impacts and a slightly higher 
proportion causes economic damage [See Box 
18]. Trade patterns worldwide suggest that the 
European picture is similar elsewhere and, as a 
consequence, that the size of the invasive alien 
species problem is increasing globally.

The Delivering Alien Invasive Species Inventories for Europe (DAISIE) project provides consolidated information aimed at creating an inventory of in-
vasive species that threaten European biodiversity. This can be used as the basis for the prevention and control of biological invasions, to assess the 
ecological and socio-economic risks associated with most widespread invasive species, and to distribute data and experience to member states as 
a form of early warning system. 

Currently about 11,000 alien species have documented by DAISIE. Examples include Canada geese, zebra mussels, brook trout, the Bermuda but-
tercup and coypu (nutria). A recent study based on information provided by DAISIE indicated that of the 11,000 alien species in Europe, 1,094 have 
documented ecological impacts and 1,347 have economic impacts. Terrestrial invertebrates and terrestrial plants are the two taxonomic groups 
causing the greatest impacts.

BOX 18   Documenting Europe’s alien species
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Combined pressures and 
underlying causes of biodiversity loss

The direct drivers of biodiversity loss act together 
to create multiple pressures on biodiversity and 
ecosystems. Efforts to reduce direct pressures are 
challenged by the deep-rooted underlying causes 
or indirect drivers that determine the demand 
for natural resources and are much more difficult 
to control. The ecological footprint of humanity 
exceeds the biological capacity of the Earth by a 
wider margin than at the time the 2010 target was 
agreed.

The pressures or drivers outlined above do not 
act in isolation on biodiversity and ecosystems, 
but frequently, with one pressure exacerbating 
the impacts of another. For example:

✤ �Fragmentation of habitats reduces the capac-
ity of species to adapt to climate change, by 
limiting the possibilities of migration to areas 
with more suitable conditions.

✤ �Pollution, overfishing, climate change and 
ocean acidification all combine to weaken 
the resilience of coral reefs and increase the 
tendency for them to shift to algae-dominat-
ed states with massive loss of biodiversity.

✤ �Increased levels of nutrients combined with 
the presence of invasive alien species can 
promote the growth of hardy plants at the ex-
pense of native species. Climate change can 
further exacerbate the problem by making 
more habitats suitable for invasive species.

✤ �Sea level rise caused by climate change com-
bines with physical alteration of coastal 
habitats, accelerating change to coastal bio-
diversity and associated loss of ecosystem 
services.

An indication of the magnitude of the com-
bined pressures we are placing on biodiversity 
and ecosystems is provided by humanity’s ec-
ological footprint, a calculation of the area of 
biologically-productive land and water needed 
to provide the resources we use and to absorb 
our waste. The ecological footprint for 2006, the 
latest year for which the figure is available, was 
estimated to exceed the Earth’s biological ca-
pacity by 40 per cent. This “overshoot” has in-
creased from some 20 per cent at the time the 
2010 biodiversity target was agreed in 2002.

As suggested above, specific measures can and 
do have an impact in tackling the direct driv-
ers of biodiversity loss: alien species control, 
responsible management of farm waste and 
habitat protection and restoration are some 
examples. However, such measures must 
compete with a series of powerful underly-
ing causes of biodiversity loss. These are even 
more challenging to control, as they tend to in-
volve long-term social, economic and cultural 
trends. Examples of underlying causes include:

Effective action 
to address 

biodiversity loss 
depends on 

addressing the 
underlying 

causes or 
indirect drivers 

of that decline
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✤ �Demographic change 

✤ �Economic activity

✤ �Levels of international trade

✤ �Per capita consumption patterns, linked to 
individual wealth

✤ �Cultural and religious factors

✤ �Scientific and technological change

Indirect drivers primarily act on biodiversity by 
influencing the quantity of resources used by 
human societies. So for example population in-
crease, combined with higher per capita con-
sumption, will tend to increase demand for ener-
gy, water and food – each of which will contribute 
to direct pressures such as habitat conversion, 
over-exploitation of resources, nutrient pollution 
and climate change. Increased world trade has 
been a key indirect driver of the introduction of 
invasive alien species.

Indirect drivers can have positive as well as nega-
tive impacts on biodiversity. For example, cultural 
and religious factors shape society’s attitudes 
towards nature and influence the level of funds 
available for conservation. The loss of traditional 
knowledge can be particularly detrimental in this 
regard, as for many local and indigenous com-
munities biodiversity is a central component of 

belief systems, worldviews and identity. Cultural 
changes such as the loss of indigenous languages 
can therefore act as indirect drivers of biodiver-
sity loss by affecting local practices of conserva-
tion and sustainable use [See Box 20]. Equally, 
scientific and technological change can provide 
new opportunities for meeting society’s demands 
while minimizing the use of natural resources – 
but can also lead to new pressures on biodiversity 
and ecosystems. 

Strategies for decreasing the negative impacts of 
indirect drivers are suggested in the final section 
of this synthesis. They centre on “decoupling” in-
direct from direct drivers of biodiversity loss, pri-
marily by using natural resources much more ef-
ficiently; and by managing ecosystems to provide 
a range of services for society, rather than only 
maximizing individual services such as crop pro-
duction or hydro-electric power. 

The trends from available indicators suggest that 
the state of biodiversity is declining, the pressures 
upon it are increasing, and the benefits derived by 
humans from biodiversity are diminishing, but that 
the responses to address its loss are increasing [See 
Figure 17]. The overall message from these indica-
tors is that despite the many efforts taken around 
the world to conserve biodiversity and use it sus-
tainably, responses so far have not been adequate 
to address the scale of biodiversity loss or reduce 
the pressure.

Indigenous languages transmit specialized knowledge about biodiversity, the environment and about practices to manage natural resources. How-
ever, determining the status and trends of indigenous languages at the global level is complicated by the lack of standardized methodologies, the 
absence of shared definitions for key concepts and limited information. Where such information exists there is evidence that the extinction risk for the 
most endangered languages, those with few speakers, has increased. For example:  

✤  �Between 1970 and 2000, 16 of 24 indigenous languages spoken by less than 1,000 people in Mexico lost speakers.

✤  �In the Russian Federation, between 1950 and 2002, 15 of 27 languages spoken by less than 10,000 people lost speakers.

✤  �In Australia, 22 of 40 languages lost speakers between 1996 and 2006.

✤  �In an assessment of 90 languages used by different indigenous peoples in the Arctic, it was determined that 20 languages have become extinct 
since the 19th century. Ten of these extinctions have occurred since 1989, suggesting an increasing rate of language extinctions. A further 30 
languages are considered to be critically endangered while 25 are severely endangered.

BOX 20   Trends in indigenous languages
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Biodiversity Futures 
for the 21st Century
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Continuing species extinctions far above the 
historic rate, loss of habitats and changes 
in the distribution and abundance of spe-
cies are projected throughout this century 
according to all scenarios analyzed for this 
Outlook. There is a high risk of dramatic bio-
diversity loss and accompanying degrada-
tion of a broad range of ecosystem services 
if the Earth system is pushed beyond certain 
thresholds or tipping points. The loss of such 
services is likely to impact the poor first and 
most severely, as they tend to be most directly 
dependent on their immediate environments; 
but all societies will be impacted. There is 
greater potential than was recognized in 
earlier assessments to address both climate 
change and rising food demand without fur-
ther widespread loss of habitats. 

For the purposes of this Outlook, scientists from 
a wide range of disciplines came together to 
identify possible future outcomes for biodiver-
sity change during the rest of the 21st century. 
The results summarized here are based on a 
combination of observed trends, models and 
experiments. They draw upon and compile all 
previous relevant scenario exercises conducted 
for the Millennium Ecosystem Assessment, the 
Global Environment Outlook and earlier edi-
tions of the Global Biodiversity Outlook, as well 
as scenarios being developed for the next assess-
ment report of the Intergovernmental Panel on 
Climate Change (IPCC). They pay particular at-
tention to the relationship between biodiversity 
change and its impacts on human societies. In 
addition to the analysis of existing models and 
scenarios, a new assessment was carried out of 
potential “tipping points” that could lead to large, 
rapid and potentially irreversible changes. The 
analysis reached four principal conclusions:

✤ �Projections of the impact of global change on bio-
diversity show continuing and often accelerating 
species extinctions, loss of natural habitat, and 
changes in the distribution and abundance of spe-
cies, species groups and biomes over the 21st cen-
tury. 

✤ �There are widespread thresholds, amplifying feed-
backs and time-lagged effects leading to “tipping 
points”, or abrupt shifts in the state of biodiversity 
and ecosystems. This makes the impacts of global 
change on biodiversity hard to predict, difficult to 
control once they begin, and slow, expensive or im-
possible to reverse once they have occurred [See 
Box 21 and Figure 18]. 

✤ �Degradation of the services provided to human 
societies by functioning ecosystems are often 
more closely related to changes in the abundance 
and distribution of dominant or keystone species, 
rather than to global extinctions; even moderate 
biodiversity change globally can result in dispro-
portionate changes for some groups of species (for 
example top predators) that have a strong influ-
ence on ecosystem services.

✤ �Biodiversity and ecosystem changes could be pre-
vented, significantly reduced or even reversed 
(while species extinctions cannot be reversed, di-
versity of ecosystems can be restored) if strong 
action is applied urgently, comprehensively and 
appropriately, at international, national and local 
levels. This action must focus on addressing the di-
rect and indirect factors driving biodiversity loss, 
and must adapt to changing knowledge and condi-
tions.

The projections, potential tipping points, impacts 
and options for achieving better outcomes are 
summarized on the following pages:
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A tipping point is defined, for the purposes of this Outlook, as a situation in which an ecosystem experiences a shift to a 
new state, with significant changes to biodiversity and the services to people it underpins, at a regional or global scale. 
Tipping points also have at least one of the following characteristics:

✤ �The change becomes self-perpetuating through so-called positive feedbacks, for example deforestation reduces 
regional rainfall, which increases fire-risk, which causes forest dieback and further drying.

✤ �There is a threshold beyond which an abrupt shift of ecological states occurs, although the threshold point can rarely 
be predicted with precision.

✤ �The changes are long-lasting and hard to reverse.

✤ �There is a significant time lag between the pressures driving the change and the appearance of impacts, creating 
great difficulties in ecological management.

Tipping points are a major concern for scientists, managers and policy–makers, because of their potentially large im-
pacts on biodiversity, ecosystem services and human well-being. It can be extremely difficult for societies to adapt to 
rapid and potentially irreversible shifts in the functioning and character of an ecosystem on which they depend. While 
it is almost certain that tipping points will occur in the future, the dynamics in most cases cannot yet be predicted with 
enough precision and advance warning to allow for specific and targeted approaches to avoid them, or to mitigate their 
impacts. Responsible risk management may therefore require a precautionary approach to human activities known to 
drive biodiversity loss.

BOX 21   What is a tipping point?

Figure 18   Tipping points – an illustration of the concept
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The mounting pressures on biodiversity risks pushing some ecosystems into new states, with severe ramifications for human wellbeing as tipping points 
are crossed. While the precise location of tipping points is difficult to determine, once an ecosystem moves into a new state it can be very difficult, if not 
impossible, to return it to its former state. 
Source: Secretariat of the Convention on Biological Diversity
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Terrestrial ecosystems to 2100
Current path: 

Land-use change continues as the main short-term threat, 
with climate change, and the interactions between these two 
drivers, becoming progressively important. Tropical forests 
continue to be cleared, making way for crops and biofuels. 
Species extinctions many times more frequent than the his-
toric “background rate” - the average rate at which species 
are estimated to have gone extinct before humans became 
a significant threat to species survival - and loss of habitats 
continue throughout the 21st century. Populations of wild 
species fall rapidly, with especially large impacts for equato-
rial Africa and parts of South and South-East Asia. Climate 
change causes boreal forests to extend northwards into tun-
dra, and to die back at their southern margins giving way to 
temperate species. In turn, temperate forests are projected to 
die back at the southern and low-latitude edge of their range. 
Many species suffer range reductions and/or move close to 
extinction as their ranges shift several hundred kilometres 
towards the poles. Urban and agricultural expansion further 
limits opportunities for species to migrate to new areas in 
response to climate change. 

Impacts for people: 

The large-scale conversion of natural habitats to cropland 
or managed forests will come at the cost of degradation 
of biodiversity and the ecosystem services it underpins, 
such as nutrient retention, clean water supply, soil erosion 
control and ecosystem carbon storage, unless sustain-
able practices are used to prevent or reduce these losses. 
Climate-induced changes in the distribution of species and 
vegetation-types will have important impacts on the serv-
ices available to people, such as reduced wood harvests and 
recreation opportunities. 

In addition, there is a high risk of dramatic loss of biodiversity and degradation of services from terrestrial 
ecosystems if certain thresholds are crossed. Plausible scenarios include:

✤ �The Amazon forest, due to the interaction of deforestation, fire and climate change, undergoes a widespread dieback, changing 
from rainforest to savanna or seasonal forest over wide areas, especially in the East and South of the biome. The forest could 
move into a self-perpetuating cycle in which fires become more frequent, drought more intense and dieback accelerates. Die-
back of the Amazon will have global impacts through increased carbon emissions, accelerating climate change. It will also lead 
to regional rainfall reductions that could compromise the sustainability of regional agriculture.  

✤ �The Sahel in Africa, under pressure from climate change and over-use of limited land resources, shifts to alternative, degraded 
states, further driving desertification. Severe impacts on biodiversity and agricultural productivity result. Continued degradation of 
the Sahel has caused and could continue to cause loss of biodiversity and shortages of food, fibre and water in Western Africa. 

✤ �Island ecosystems are afflicted by a cascading set of extinctions and ecosystem instabilities, due to the impact of invasive 
alien species. Islands are particularly vulnerable to such invasions as communities of species have evolved in isolation and 
often lack defences against predators and disease organisms. As the invaded communities become increasingly altered and 
impoverished, vulnerability to new invasions may increase.

BEFORE
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Alternative paths: 

Alleviating pressure from land use changes in the tropics is essential, if the negative impacts of loss of terrestrial biodiversity and 
associated ecosystem services are to be minimized. This involves a combination of measures, including an increase in productiv-
ity from existing crop and pasture lands, reducing post-harvest losses, sustainable forest management and moderating excessive 
and wasteful meat consumption.

Full account should be taken of the greenhouse gas emissions associated with large-scale conversion of forests and other ecosys-
tems into cropland. This will prevent perverse incentives for the destruction of biodiversity through large-scale deployment of bio-
fuel crops, in the name of climate change mitigation [See Figures 19 and 20]. When emissions from land-use change rather than 
just energy emissions are factored in, plausible development pathways emerge that tackle climate change without widespread 
biofuel use. Use of payments for ecosystem services, such as Reducing Emissions from Deforestation and Degradation (REDD) 
mechanisms may help align the objectives of addressing biodiversity loss and climate change. However, these systems must be 
carefully designed, as conserving areas of high carbon value will not necessarily conserve areas of high conservation importance 
– this is being recognized in the development of so-called “REDD-Plus” mechanisms.

Tipping points are most likely to be avoided if climate change mitigation to keep average temperature increases below 2 degrees 
Celsius is accompanied by action to reduce other factors pushing the ecosystem towards a changed state. For example, in the 
Amazon it is estimated that keeping deforestation below 20% of the original forest extent will greatly reduce the risk of wide-
spread dieback. As current trends will likely take cumulative deforestation to 20% of the Brazilian Amazon at or near 2020, a 
programme of significant forest restoration would be a prudent measure to build in a margin of safety. Better forest manage-
ment options in the Mediterranean, including the greater use of native broad-leaf species in combination with improved spatial 
planning, could make the region less fire-prone. In the Sahel, better governance, poverty alleviation and assistance with farming 
techniques will provide alternatives to current cycles of poverty and land degradation.

Avoiding biodiversity loss in terrestrial areas will also involve new approaches to conservation, both inside designated protected areas 
and beyond their boundaries. In particular, greater attention must be given to the management of biodiversity in human-dominated land-
scapes, because of the increasingly important role these areas will play as biodiversity corridors as species and communities migrate due 
to climate change.

There are opportunities for rewilding landscapes from farmland abandonment in some regions – in Europe, for example, about 
200 000 square kilometers of land are expected to be freed up by 2050. Ecological restoration and reintroduction of large herbiv-
ores and carnivores will be important in creating self-sustaining ecosystems with minimal need for further human intervention.

BEFOREBEFORE AFTERAFTER
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The graph shows projections of global forest cover to 2050, according to various scenarios from four assessments which assume different approaches 
to environmental concerns, regional co-operation, economic growth and other factors. These include three earlier assessments (Millennium Ecosystem 
Assessment, Global Biodiversity Outlook 2 and Global Environmental Outlook 4) and one model (MiniCam, developed for the fifth assessment report of 
the Intergovernmental Panel on Climate Change). When the different scenarios are considered together, the gap between better and worse outcomes for 
biodiversity is wider than has been suggested in any one of the earlier assessments. In addition, the MiniCam scenarios shows a greater range still. They 
mainly represent the contrasting outcomes for forests depending on whether or not carbon emissions from land use change are taken into account in 
climate change mitigation strategies. 
Source: Leadley and Pereira et al (2010) 

FIGURE 19     Projected forest loss until 2050 under different scenarios
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The three images represent a comparison 
of different global land use patterns under 
different scenarios from 1990 until 2095 
for the same MiniCam scenarios as those 
shown in figure 19. Scenario A represents 
land use under a business as usual sce-
nario. Scenario B illustrates a scenario in 
which incentives, equivalent to a global 
carbon tax, are applied to all carbon di-
oxide emissions, including those resulting 
from land use change, to keep carbon 
dioxide concentrations below 450 parts 
per million. Scenario C illustrates what will 
happen if the incentives apply to carbon 
dioxide emissions from fossil fuels and in-
dustrial emissions only, with no considera-
tion of emissions from land use change. 

Under scenario C, there is a dramatic 
decline in both forests and pasture as 
more land is devoted to the production 
of biofuels. The dramatic difference in the 
remaining extent of forests and pasture 
by 2095 under the respective scenarios 
emphasizes the importance of taking land 
use into account when designing policies 
to combat climate change.
Source: Wise et al. (2009). Science

FIGURE 20     Land use change under different scenarios 
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Current path: 

Inland water ecosystems continue to be subjected to mas-
sive changes as a result of multiple pressures, and biodiver-
sity to be lost more rapidly than in other types of ecosystem. 
Challenges related to water availability and quality multiply 
globally, with increasing water demands exacerbated by a 
combination of climate change, the introduction of alien spe-
cies, pollution and dam construction, putting further pres-
sure on freshwater biodiversity and the services it provides. 
Dams, weirs, reservoirs for water supply and diversion for ir-
rigation and industrial purposes increasingly create physical 
barriers blocking fish movements and migrations, endanger-
ing or extinguishing many freshwater species. Fish species 
unique to a single basin become especially vulnerable to 
climate change. One projection suggests fewer fish species 
in around 15% of rivers by 2100, from climate change and 
increased water withdrawals alone. River basins in develop-
ing countries face the introduction of a growing number of 
non-native organisms as a direct result of economic activity, 
increasing the risk of biodiversity loss from invasive species.

 

Impacts for people: 

The overall projected degradation of inland waters and the 
services they provide casts uncertainty over the prospects 
for food production from freshwater ecosystems. This is im-
portant, because approximately 10% of wild harvested fish 
are caught from inland waters, and frequently make up large 
fractions of dietary protein for riverside or lake communities. 

In addition, there is a high risk of dramatic loss of biodiversity and degradation of services from freshwater 
ecosystems if certain thresholds are crossed. Plausible scenarios include:

✤ �Freshwater eutrophication caused by the build-up of phosphates and nitrates from agricultural fertilizers, sewage effluent and 
urban stormwater runoff shifts freshwater bodies, especially lakes, into an algae-dominated (eutrophic) state. As the algae decay, 
oxygen levels in the water are depleted, and there is widespread die-off of other aquatic life including fish. A recycling mechanism is 
activated which can keep the system eutrophic even after nutrient levels are substantially reduced. The eutrophication of freshwater 
systems, exacerbated in some regions by decreasing precipitation and increasing water stress, can lead to declining fish availability 
with implications for nutrition in many developing countries. There will also be loss of recreation opportunities and tourism income, 
and in some cases health risks for people and livestock from toxic algal blooms.

✤ �Changing patterns of melting of snow and glaciers in mountain regions, due to climate change, cause irreversible changes 
to some freshwater ecosystems. Warmer water, greater run-off during a shortened melt-season and longer periods with 
low flows disrupt the natural functioning of rivers, and ecological processes which are influenced by the timing, duration 
and volume of flows. Impacts will include, among many others, loss of habitat, changes to the timing of seasonal responses 
(phenology), and changes to water chemistry.

Inland water ecosystems to 2100

Snow and glaciers
BEFORE
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Alternative paths: 

There is large potential to minimize impacts on water quality and reducing the risk of eutrophication, through investment in 
sewage treatment, wetland protection and restoration, and control of agricultural run-off, particularly in the developing world.

There are also widespread opportunities to improve the efficiency of water use, especially in agriculture and industry. This will 
help to minimize the tradeoffs between increasing demand for fresh water and protection of the many services provided by 
healthy freshwater ecosystems. 

More integrated management of freshwater ecosystems will help reduce negative impacts from competing pressures. Restoration 
of disrupted processes such as reconnecting floodplains, managing dams to mimic natural flows and re-opening access to fish 
habitats blocked by dams, can help to reverse degradation. Payments for ecosystem services, such as the protection of upstream 
watersheds through conservation of riparian forests, can reward communities that ensure continued provision of those services 
to users of inland water resources in different parts of a basin.

Spatial planning and protected area networks can be adapted more specifically to the needs of freshwater systems, by safeguard-
ing the essential processes in rivers and wetlands, and their interactions with terrestrial and marine ecosystems. Protection of 
rivers that are still unfragmented can be seen as a priority in the conservation of inland water biodiversity. Maintaining connec-
tivity within river basins will be increasingly important, so that species are better able to migrate in response to climate change.

Even with the most aggressive measures to mitigate climate change, significant changes to snow and glacier melt regimes are 
inevitable, and are already being observed. However, the impacts on biodiversity can be reduced by minimizing other stresses 
such as pollution, habitat loss and water abstraction, as this will increase the capacity of aquatic species and ecosystems to adapt 
to changes in snow and glacier melting.

Snow and glaciers Freshwater eutrophication
BEFOREBEFORE AFTERAFTER
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Marine and coastal ecosystems to 2100
Current path: 

Demand for seafood continues to grow as population in-
creases and more people have sufficient income to include 
it in their diet. Wild fish stocks continue to come under pres-
sure, and aquaculture expands. Progressively fishing down 
the marine food web comes at the expense of marine biodi-
versity (continuing decline in marine trophic index in many 
marine areas). Climate change causes fish populations to 
redistribute towards the poles, and tropical oceans become 
comparatively less diverse. Sea level rise threatens many 
coastal ecosystems. Ocean acidification weakens the ability 
of shellfish, corals and marine phytoplankton to form their 
skeletons, threatening to undermine marine food webs as 
well as reef structure. Increasing nutrient loads and pollution 
increase the incidence of coastal dead zones, and increased 
globalization creates more damage from alien invasive spe-
cies transported in ship ballast water.

Impacts for people: 

The decline of fish stocks and their redistribution towards 
the poles has major implications for food security and nutri-
tion in poor tropical regions, as communities often rely on 
fish protein to supplement their diet. The impact of sea level 
rise, by reducing the area of coastal ecosystems, will increase 
hazards to human settlements, and the degradation of coast-
al ecosystems and coral reefs will have very negative impacts 
on the tourism industry.

In addition, there is a high risk of dramatic loss of biodiversity and degradation of services from marine and 
coastal ecosystems if certain thresholds are crossed. Plausible scenarios include:

✤ �The combined impacts of ocean acidification and warmer sea temperatures make tropical coral reef systems vulnerable 
to collapse. More acidic water (brought about by higher carbon dioxide concentrations in the atmosphere) decreases the avail-
ability of the carbonate ions required to build coral skeletons. At atmospheric carbon dioxide concentrations of 450 parts per million 
(ppm), the growth of calcifying organisms is inhibited in nearly all tropical and sub-tropical coral reefs. At 550 ppm, coral reefs are 
dissolving. Together with the bleaching impact of warmer water, and a range of other human-induced stresses, reefs increasingly 
become algae-dominated with catastrophic loss of biodiversity.

✤ �Coastal wetland systems become reduced to narrow fringes or are lost entirely, in what may be described as a “coastal 
squeeze”. This is due to sea level rise, exacerbated by coastal developments such as aquaculture ponds. The process is 
further reinforced by greater coastal erosion created by the weakened protection provided by tidal wetlands. Further deterio-
ration of coastal ecosystems, including coral reefs, will also have wide-ranging consequences for millions of people whose 
livelihoods depend on the resources they provide. The physical degradation of coastal ecosystems such as salt marshes and 
mangroves will also make coastal communities more vulnerable to onshore storms and tidal surges.  

✤ �The collapse of large predator species in the oceans, triggered by overexploitation, leads to an ecosystem shift towards the 
dominance of less desirable, more resilient species such as jellyfish. Marine ecosystems under such a shift become much 
less able to provide the quantity and quality of food needed by people. Such changes could prove to be long-lasting and 
difficult to reverse even with significant reduction in fishing pressure, as suggested by the lack of recovery of cod stocks off 
Newfoundland since the collapse of the early 1990s.The collapse of regional fisheries could also have wide-ranging social 
and economic consequences, including unemployment and economic losses. 

Tropical coral reefs
BEFORE
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Alternative paths: 

More rational management of ocean fisheries can take a range of pathways, including stricter enforcement of existing rules to 
prevent illegal, unreported and unregulated fishing. Scenarios suggest that the decline of marine biodiversity could be stopped if 
fisheries management focuses on rebuilding ecosystems rather than maximizing catch in the short-run. Fishery models suggest 
that modest catch reductions could yield substantial improvements in ecosystem condition while also improving the profitability 
and sustainability of fisheries. The development of low-impact aquaculture, dealing with the sustainability issues that have 
troubled some parts of the industry, would also help to meet the rising demand for fish without adding pressure on wild stocks.

The reduction of other forms of stress on coral systems may make them less vulnerable to the impacts of acidification and warmer 
waters. For example, reducing coastal pollution will remove an added stimulus to the growth of algae, and reducing overexploita-
tion of herbivorous fish will keep the coral/algae symbiosis in balance, increasing the resilience of the system.

Planning policies that allow marshes, mangroves and other coastal ecosystems to migrate inland will make them more resilient 
to the impact of sea level rise, and thus help to protect the vital services they provide. Protection of inland processes including 
the transport of sediments to estuaries would also prevent sea level rise from being compounded by sinking deltas or estuaries.

Tropical coral reefs Coastal wetlands
BEFOREBEFORE AFTERAFTER
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Towards a Strategy 
for Reducing 

Biodiversity Loss
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Well-targeted policies focusing on critical ar-
eas, species and ecosystem services can help 
to avoid the most dangerous impacts on peo-
ple and societies from biodiversity loss in the 
near-term future, which it will be extremely 
challenging to avoid. In the longer term, 
biodiversity loss may be halted and then re-
versed, if urgent, concerted and effective ac-
tion is applied in support of an agreed long-
term vision. The 2010 review of the strategic 
plan for the Convention on Biological Diversi-
ty provides an opportunity to define such a vi-
sion and set time-bound targets to stimulate 
the action required to achieve it. 

A key lesson from the failure to meet the 2010 bio-
diversity target is that the urgency of a change of 
direction must be conveyed to decision-makers 
beyond the constituency so far involved in the bio-
diversity convention. The CBD has very nearly 
universal participation from the world’s govern-
ments, yet those involved in its implementation 
rarely have the influence to promote action at 
the level required to effect real change.

Thus, while the activities of environmental de-
partments and agencies in tackling specific 
threats to species, and expanding protected ar-
eas, has been and continues to be extremely im-
portant, they are easily undermined by decisions 
from other ministries that fail to apply strategic 
thinking on policies and actions that impact on 
ecosystems and other components of biodiversity.

Mainstreaming therefore needs to be seen as 
the genuine understanding by government 
machinery as a whole that the future well-be-
ing of society depends on defending the natu-
ral infrastructure on which we all depend. To 
some extent, this approach is already working 
its way through some government systems on 
the question of climate change, with “climate-
proofing” of policies becoming a more common 
practice. Some trade-offs between conservation 
and development are inevitable, and it is im-
portant that decisions are informed by the best 
available information and that the tradeoffs are 
clearly recognized up-front.

Systematic proofing of policies for their impact on 
biodiversity and ecosystem services would ensure 
not only that biodiversity was better protected, but 
that climate change itself was more effectively ad-
dressed. Conservation of biodiversity, and, where 
necessary restoration of ecosystems, can be cost-
effective interventions for both mitigation of and 
adaptation to climate change, often with substan-
tial co-benefits. 

It is clear from the scenarios outlined above that 
addressing the multiple drivers of biodiversity 
loss is a vital form of climate change adaptation. 
Looked at in a positive way, this understanding 
gives us more options. We do not need to resign 
ourselves to the fact that due to the time lags 
built into climate change, we are powerless to 
protect coastal communities against sea level 
rise, dry regions against fire and drought, or riv-
er-valley dwellers against floods and landslides. 

Although it will not address all climate impacts, 
targeting ecosystem pressures over which we 
have more immediate control will help to en-
sure that ecosystems continue to be resilient 
and to prevent some dangerous tipping points 
from being reached.

If accompanied by determined action to reduce 
emissions – with the conservation of forests and 
other carbon-storing ecosystems given due pri-
ority in mitigation strategies – then biodiversity 
protection can help buy time, while the climate 
system responds to a stabilizing of greenhouse 
gas concentrations.

Important incentives for the conservation of biodi-
versity can emerge from systems that ensure fair 
and equitable sharing of the benefits arising out 
of the use of genetic resources, the third objec-
tive of the Convention on Biological Diversity. In 
practice, this means drawing up rules and agree-
ments that strike a fair balance between facili-
tating access to companies or researchers seek-
ing to use genetic material, and ensuring that the 
entitlements of governments and local commu-
nities are respected, including the granting of in-
formed consent prior to access taking place, and 
the fair and equitable sharing of benefits arising 
from the use of genetic resources and associated 
traditional knowledge.

The real 
benefits of 
biodiversity, 
and the costs 
of its loss, 
need to be 
reflected 
within 
economic 
systems and 
markets



Development of systems for access and benefit-
sharing (ABS) has been slow, and negotiations on 
an international regime to regulate such agree-
ments have been long and protracted. However, 
individual examples have shown the way that 
communities, companies and biodiversity can 
each benefit from ABS agreements. [See Box 22].
With the deadline for the 2010 target now here, 
the global community must consider what 
long-term vision it is seeking, and the type of 
medium-term targets that might set us on the 
road towards achieving it. These targets must 
also be translated into action at the national 
level though national biodiversity strategies 
and action plans, and treated as a mainstream 
issue across government. 

From analysis of the failure so far to slow 
biodiversity loss, the following elements 
might be considered for a future strategy [See 
Figure 21]:

✤ �Where possible, tackle the indirect drivers 
of biodiversity loss. This is hard, because it 
involves issues such as consumption and 
lifestyle choices, and long-term trends like 
population increase. However, as the analysis 
conducted as part of The Economics of Eco-
systems and Biodiversity (TEEB) illustrates, 
public engagement with the issues combined 

Better 
decisions for 
biodiversity 

must be made 
at all levels and 

in all sectors
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FIGURE 21  Why the 2010 Biodiversity Target was not met, and what we need to do in the future

One of the main reasons for the failure to meet the 2010 Biodiversity Target at the 
global level is that actions tended to focus on measures that mainly responded 
to changes in the state of biodiversity, such as protected areas and programmes 
targeted at particular species, or which focused on the direct pressures of biodi-
versity loss, such as pollution control measures. 

For the most part, the underlying causes of biodiversity have not been addressed 
in a meaningful manner; nor have actions been directed ensuring we continue 
to receive the benefits from ecosystem services over the long term. Moreover, 
actions have rarely matched the scale or the magnitude of the challenges they 
were attempting to address. In the future, in order to ensure that biodiversity is 
effectively conserved, restored and wisely used, and that it continues to deliver 
the benefits essential for all people, action must be expanded to additional levels 
and scales. Direct pressures on biodiversity must continue to be addressed, and 
actions to improve the state of biodiversity maintained, although on a much larger 
scale. In addition, actions must be developed to address the underlying causes of 
biodiversity loss, and to ensure that biodiversity continues to provide the ecosys-
tem services essential to human wellbeing. 
Source: Secretariat of the Convention on Biological Diversity

✤ �Vernonia (Vernonia galamensis), a tall weed en-
demic to Ethiopia, has shiny black seeds rich in 
oil. The oil is being investigated for its possible use 
as a “green chemical” in the production of plastic 
compounds that are currently only made from pet-
rochemicals. In 2006, a British company, Vernique 
Biotech, signed a 10 year agreement with the 
Ethiopian Government to have access to Vernonia 
and to commercialize its oil. As part of the deal, 
Vernique Biotech will pay a combination of licence 
fees, royalties and a share of its profits to the Ethio-
pian Government. In addition, local farmers will be 
paid to grow Vernonia on land which is otherwise 
unsuitable to grow food.  

✤ �Uganda is one of the few African countries that has 
developed specific regulations on access to ge-
netic resources and benefit-sharing. Introduced in 
2005 as part of the National Environment Act, the 
regulations set out procedures for access to ge-
netic resources, provide for the sharing of benefits 
derived from genetic resources; and promote the 
sustainable management and utilization of genetic 
resources, thereby contributing to conservation of 
biological resources in Uganda. 

BOX 22   Sharing the benefits of bio-
diversity access – examples from Africa



with appropriate pricing and incentives (in-
cluding the removal of perverse subsidies) 
could reduce some of these drivers, for ex-
ample by encouraging more moderate, less 
wasteful – and more healthy – levels of meat 
consumption. Awareness of the impact of 
excessive use of water, energy and materials 
can help to limit rising demand for resources 
from growing and more prosperous popula-
tions.

✤ �International and national rules and frame-
works for markets and economic activities can 
and must be adjusted and developed in such a 
way that they contribute to safeguarding and 
sustainably using biodiversity, instead of threat-
ening it as they have often done in the past. 
Using pricing, fiscal policies and other mecha-
nisms to reflect the real value of ecosystems, 
powerful incentives can be created to reverse 
patterns of destruction that result from the 
under-valuation of biodiversity. An important 
step will be for governments to expand their 
economic objectives beyond what is measured 
by GDP alone, recognizing other measures of 
wealth and well-being that take natural capital 
and other concepts into account.

✤ �Use every opportunity to break the link be-
tween the indirect and direct drivers of biodi-
versity loss – in other words, prevent under-
lying pressures such as population increase 
and increased consumption from inevitably 
leading to pressures such as loss of habitat, 
pollution or over-exploitation. This involves 
much more efficient use of land, water, sea 
and other resources to meet existing and fu-
ture demand [See figure 22]. Better spatial 
planning to safeguard areas important for 
biodiversity and ecosystem services is essen-
tial. Specific measures such as addressing the 

pathways of invasive species transfers can 
prevent increased trade from acting as a driv-
er of ecosystem damage.

✤ �Efficiency in the use of a natural resource 
must be balanced with the need to main-
tain ecosystem functions and resilience. This 
involves finding an appropriate level of in-
tensity in the use of resources, for example 
increasing productivity of agricultural land 
while maintaining a diverse landscape, and 
reducing fishing intensity below the so-called 
maximum sustainable yield. An ecosystem-
level approach will be required to establish 
this balance.

✤ �Where multiple drivers are combining to 
weaken ecosystems, aggressive action to re-
duce those more amenable to rapid interven-
tion can be prioritized, while longer-term ef-
forts continue to moderate more intractable 
drivers, such as climate change and ocean 
acidification. The many human pressures on 
coral reefs, mentioned above, provide an ex-
ample of where this strategy can be applied. 
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FIGURE  22  Environmental impact assessment 
in Egypt 

Since 1998, the number of environmental impact assess-
ments conducted in Egypt has been steadily increasing, 
with a marked increase in 2008. Environmental impact as-
sessments have been undertaken to review enforcement of 
environmental laws and to monitor Egypt’s adherence to in-
ternational conventions, amongst other things. The increased 
use of environmental impact assessment in Egypt mirrors a 
similar global trend. The use of strategic environmental im-
pact assessment is also increasing globally, though its use 
still remains very low. 
Source: Egyptian Environmental Affairs Agency
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✤ �Avoid unnecessarily tradeoffs resulting from 
maximizing one ecosystem service at the ex-
pense of another. Substantial benefits for bio-
diversity can often arise from only slight lim-
its on the exploitation of other benefits – such 
as agricultural production. An example is 
that funds to reward protection of forest car-
bon stocks could dramatically improve spe-
cies conservation, if targeted towards areas of 
high biodiversity value, with a tiny marginal 
increase in cost.

✤ �Continue direct action to conserve biodiversi-
ty, targeting vulnerable and culturally-valued 
species and habitats, and critical sites for bio-
diversity, combined with priority actions to 
safeguard key ecosystem services, particular-
ly those of importance to the poor such as the 
provision of food and medicines. This should 
include the protection of functional ecologi-
cal groups – that is, those species collectively 
responsible for the provision of ecosystem 
services such as pollination, maintenance of 
healthy predator- prey relationships, cycling 
of nutrients and soil formation.

✤ �Take full advantage of opportunities to con-
tribute to climate change mitigation through 
conservation and restoration of forests, peat-
lands, wetlands and other ecosystems that 
capture and store large amounts of carbon; 
and climate change adaptation through in-
vesting in “natural infrastructure”, and plan-

ning for geographical shifts in species and 
communities by maintaining and enhancing 
ecological connectivity across landscapes 
and inland water ecosystems.

✤ �Use national programmes or legislation to 
create a favourable environment to support 
effective “bottom-up” initiatives led by com-
munities, local authorities, or businesses. 
This also includes empowering indigenous 
peoples and local communities to take re-
sponsibility for biodiversity management and 
decision-making; and developing systems to 
ensure that the benefits arising from access 
to genetic resources are equitably shared  
[See Box 23].

✤ �Strengthen efforts to communicate better the 
links between biodiversity, ecosystem servic-
es, poverty alleviation and climate change ad-
aptation and mitigation. Through education 
and more effective dissemination of scientific 
knowledge, a much wider section of the pub-
lic and decision-makers could be made aware 
of the role and value of biodiversity and the 
steps needed to conserve it.

✤ �Increasingly, restoration of terrestrial, inland 
water and marine ecosystems will be needed 
to re-establish ecosystem functioning and 
the provision of valuable ecosystem serv-
ices. A recent analysis of schemes to restore 
degraded ecosystems showed that, overall, 

Actions by local communities to conserve biodiversity occur worldwide and most countries indicate that they have mechanisms in place for co-
management and or community management of biological resources. Though these actions occur on relatively small scales, and can often go unrec-
ognized, they can none the less have significant positive impacts on local biodiversity conditions and human wellbeing. For example: 

✤ �The Nguna-Pele Marine Protected Area Network in Vanuatu , which is composed of 16 village collaborations across two islands, works to strength-
en traditional governance strucutures while enabling more effective natural resource management. Since the initiative began in 2002 there have 
been significant increases in fish biomass, marine invertebrate abundance and live coral cover within community reserves as well as an increase in 
villagers average income, largely as a result of ecotourism. The Network has also encouraged a resurgence in local cultural and lingusitics traditions 
as well as the increased invovlement of women and children in governce and decision making processes. 

✤ �The Tmatboey village borders the Kulen Promtep Wildlife Sanctuary in northern Cambodia, an area known for its endangered bird populations 
such as the white-shouldered ibis (Pseudibis davisoni). Given its proximity to the wildlife sanctuary ecotourism is particularly important to the vil-
lage. To promote sustainable use of the sanctuary the Tmatboey Community Protected Area Committee has, amongst other things, established a 
comprehensive land use plan for the village and implemented a hunting ban. As a result of the Committees actions the declines of some critically 
endangered endemic wildlife species has stopped and has even been reversed while deforestation and encroachment into key wildlife areas has 
declined. As revenues from ecotourism are reinvested into local infrastructure the actions of the committee have also helped to promote sustain-
able development in the village.        

BOX 23   Local action for biodiversity

With adequate 
resources and 

political will, the 
tools exist 
for loss of 

biodiversity to 
be reduced at 

wider scales
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such schemes are successful in improving 
the status of biodiversity. Moreover, economic 
analysis conducted by the Economics of Eco-
systems and Biodiversity (TEEB), shows that 
ecosystem restoration may give good eco-
nomic rates of return when considering the 
long-term provision of ecosystem services. 
However the levels of biodiversity and eco-
system services remained below the levels of 
the pristine ecosystems, reinforcing the argu-
ment that, where possible, avoiding degrada-
tion through conservation is preferable (and 
even more cost-effective) than restoration 
after the event. Restoration can take decades 
to have a significant impact, and will be more 
effective for some ecosystems than for oth-
ers. In some cases, restoration of ecosystems 
will not be possible as the impacts of degra-
dation are irreversible.

Addressing biodiversity loss at each of these lev-
els will involve a major shift in perception and 
priorities on the part of decision-makers, and the 
engagement of all sections of society, including 
the private sector. For the most part, we know 
what needs to be done, but political will, perse-
verance and courage will be required to carry out 
these actions at the necessary scale and address 
the underlying causes of biodiversity loss.

Continued failure to slow current trends has 
potential consequences even more serious than 
previously anticipated, and future generations 

may pay dearly in the form of ecosystems inca-
pable of meeting the basic needs of humanity. 
The rewards for coherent action, on the other 
hand, are great. Not only will the stunning va-
riety of life on Earth be much more effectively 
protected, but human societies will be much 
better equipped to provide healthy, secure and 
prosperous livelihoods in the challenging dec-
ades ahead.

The overall message of this Outlook is clear. We can 
no longer see the continued loss of biodiversity as 
an issue separate from the core concerns of society: 
to tackle poverty, to improve the health, prosperity 
and security of present and future generations, and 
to deal with climate change. Each of those objectives 
is undermined by current trends in the state of our 
ecosystems, and each will be greatly strengthened if 
we finally give biodiversity the priority it deserves. 

In 2008-9, the world’s governments rapidly mobi-
lized hundreds of billions of dollars to prevent col-
lapse of a financial system whose flimsy founda-
tions took the markets by surprise. Now we have 
clear warnings of the potential breaking points 
towards which we are pushing the ecosystems that 
have shaped our civilizations. For a fraction of the 
money summoned up instantly to avoid economic 
meltdown, we can avoid a much more serious and 
fundamental breakdown in the Earth’s life support 
systems. 

There are 
greater 
opportunities 
than 
previously 
recognized to 
address the 
biodiversity 
crisis while 
contributing 
to other social 
objectives
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The preparation of the third edition of Global Bio-
diversity Outlook (GBO-3) began in 2006 following 
the eighth meeting of the Conference of the Par-
ties to the Convention on Biological Diversity. 
GBO-3, like its previous two editions, is an out-
put of the processes under the Convention. Par-
ties to the Convention, other Governments, and 
observer organizations have helped to shape 
the Outlook through their contributions during 
various meetings as well as through their com-
ments and inputs to earlier drafts of GBO-3.

GBO-3 has been prepared by the Secretariat of 
the Convention on Biological Diversity, in close 
collaboration with the World Conservation 
Monitoring Centre of the United Nations Envi-
ronment Programme (UNEP-WCMC). Numer-
ous partner organizations and individuals from 
Governments, non-governmental organizations 
and scientific networks have generously con-
tributed their time, energy and expertise to the 
preparation of GBO-3, which really is a product 
of the collective efforts of this community. The 
sheer number of organizations and people in-
volved in GBO-3 makes it difficult to thank all 
contributors by name and doing so runs the 
risk that some may be overlooked. We sincerely 
apologize to anyone who may have been unin-
tentionally omitted. 

The third and fourth national reports submit-
ted by the Parties to the Convention have been 
key sources of information in the preparation 
of GBO-3. These reports, which detail the status 
and trends of biodiversity at the national level 
as well the successes and challenges in imple-
menting the Convention, have influenced the 
entire report and have in particular guided the 
preparation of the chapter on future strategic 
actions, alongside the process to update the 
Convention’s Strategic Plan beyond 2010. The 
Secretariat would like to thank the more than 
110 Parties who had submitted their fourth na-
tional reports by the time GBO-3 was finalized. 

One of the main purposes of GBO-3 is to re-
port on the progress which has been made by 
the world community towards the 2010 Biodi-
versity Target. This assessment, presented in 
the first section of the report, is based on data 
and analyses provided by the 2010 Biodiversity 
Indicators Partnership, a network of organiza-
tions which have come together to provide the 
most up-to-date biodiversity information pos-

sible in order to judge progress towards the 
target. The Partnership is coordinated by UNEP- 
WCMC, with the Secretariat supported by Anna 
Chenery, Philip Bubb, Damon Stanwell-Smith 
and Tristan Tyrrell. Indicator partners include 
BirdLife International, the Convention on Inter-
national Trade in Endangered Species, the Food 
and Agriculture Organization of the United Na-
tions, the Global Footprint Network, the Global 
Invasive Species Programme, the International 
Nitrogen Initiative, IUCN, the Organisation for 
Economic Co-operation and Development, the 
Royal Society for the Protection of Birds, The Na-
ture Conservancy, the University of Queensland, 
TRAFFIC International, the United Nations Edu-
cational, Scientific and Cultural Organization, 
the United Nations Environment Programme 
GEMS/Water Programme, the UNEP-WCMC, the 
University of British Columbia Fisheries Centre, 
WWF, and the Zoological Society of London as 
well as a number of Associate Indicator Part-
ners. Global Environment Facility full-sized 
project funding provided substantial financial 
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