
the amount of precipitation, as the hydrologic cycle speeds up due to increasing rates of
evaporation and transpiration. A review of data covering the last few decades shows that
changes in weather patterns depend heavily on latitude. While these general conclusions are
broadly held, it is important to point out that analyses of precipitation patterns in the USA,
the former USSR, South Africa, China and India show a significant increase in heavy rain-
storms.65

Potential ecological consequences: There have now been a number of studies around
the world that have investigated potential ecological consequences of climate change, or
that have identified potential sensitivities to the kinds of change that might reasonably be
expected to occur. Among these are a major national study in the USA, analogous
studies in Canada and the countries of the European Union, and a growing number of
academic studies for different regions, ecosystems, and countries around the world.
There are a number of general conclusions that can be drawn from the growing literature
on this subject.

The overall impacts of climate change will vary by latitude and geographic region.
National and regional assessments focusing on the northern industrial countries indicate
that the greatest sensitivity to the projected magnitudes and rates of change are likely in
unmanaged ecosystems. In the US assessment, for example, the climate scenarios
analyzed would likely lead to considerable reduction and possibly the loss of Alpine
meadow habitats, as the climatically optimal zones for the original vegetation moves
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Figure 1.2 Causes of sea level rise

Source: United Nations Environment Programme (www.unep.org/vitalwater/41.htm).

65 NAST 2000; IPCC 2001c.
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Box 1.1 Examples of the impacts of sea level rise

Tuvalu – The small island nation of Tuvalu, situated in the South Pacific, is in imminent
danger as regional sea level rises. No point of the nation is more than 5 m above sea level.
As sea level has risen, Tuvalu has experienced lowland flooding. Saltwater intrusion is
contaminating its drinking water and food production. All nine of its islands have been
impacted by coastal erosion, compounded by increasingly damaging storms in the area.
The National Tidal Facility of Australia has been conducting research on the sea level rise
affecting Tuvalu since 1993, and has found an average rise of 0.9 mm annually. With
nearly 40% of its land uninhabitable and remaining areas being gradually inundated,
Tuvalu’s environment is facing extreme and growing population stress, even with a
population of just 11,000 people. Considering the IPCC’s maximum projection of a 0.88 m
sea level rise in the next century, Tuvalu’s existence is unquestionably threatened, as is
that of many other small island nations.

Bangladesh – One of the most densely populated nations in the world, Bangladesh is home
to fertile farmland. Sea level in the Bay of Bengal, however, is expected to rise at a rate
greater than the global average, inundating the fertile lands at the mouth of the Indus River
and increasing the frequency of floods in the river valley, augmenting the loss of inhabitable
land66. Bangladesh could lose half of its rice production capacity as a result of a 1m sea level
rise67, and the 140 million people who depend on that staple crop would undoubtedly suffer.
Under natural conditions, many of the vulnerable areas could be largely replenished with silt
from river-flooding, but flood control structures are planned which would thwart natural land-
building processes. Such an environmental strain will create millions of refugees, the price of
relocating them will be very high, and infectious diseases are likely to spread due to unsani-
tary living conditions.

Chesapeake Bay, USA – Chesapeake Bay is the largest estuary in the USA. Its waters rose
30 cm during the 20th Century, one-third of which is most likely due to global warming. One
third of the marsh at the Blackwater National Wildlife Refuge has been lost since 1938, and
most of the remainder is expected to disappear within 30 years. Blackwater is one of several
important protected areas in and around the Bay, and is vital for migratory waterfowl and
shorebirds. In addition, approximately 200 miles of natural shores have been armored with
rock revetments and wooden bulkheads to protect property from erosion, removing habitat
for horseshoe crabs, terrapins, and kingfisher. In response to these consequences of sea level
rise, Blackwater Refuge is rebuilding some of the drowned marshes by dredging mud from
some of the shallow ponds created by wetland loss and the state has created a “living shore-
lines program” to find alternatives to shoreline armoring.68

The Everglades, USA – The 607,000 ha Everglades National Park, in southern Florida has
been called the most endangered national park in the USA. Saltwater intrusion into the fresh-
water aquifer below the Park has been partially attributed to the exportation of freshwater to
support the large human population in the area. The freshwater Everglades are separated
from the sea by a broad ring of mangroves, whose roots trap sediments, building thick layers
of peat that have created a wide, low dike against the sea. If this natural barrier continues to
grow in pace with sea level rise, the Everglades may be relatively unaffected. But if the sea
rises faster, or if large tracts of mangrove forest are damaged by hurricanes and fail to
recover, much of the freshwater Everglades might disappear during the next 100 years,
replaced by saltwater wetlands and shallow bays.

66 McNeely et al. 2001.
67 Perrings et al. 2000.
68 McNeely et al. 2001.

66 McNeely et al. 2001.
67 Perrings et al. 2000.
68 McNeely et al. 2001.



further up-slope.69 Coastal ecosystems are also particularly sensitive, since they will
experience continuing sea-level rise and saltwater intrusion into groundwater aquifers,
compounded by intensifying coastal development.

Forested ecosystems in the northern countries have mixed levels of sensitivity.70 While
increased CO2 concentrations in the atmosphere will likely lead to higher biological
productivity for at least some time, experimental evidence is beginning to demonstrate that
this effect will be minimal. Experiments at Duke University and other sites suggest
increased productivity, but much of the excess available carbon is sequestered in leaves,
twigs, and other ecosystem pools with very rapid turnover, rather than in soils and long life
biomass pools.

Most research suggests substantial sensitivity to climate variability in forests over the
longer term. There is reasonable consensus that as the physical climate system changes,
tree species will begin to migrate to follow optimal climate zones. But the limits and
rates of this migration are so far only known from paleoecological studies, which
suggest that most species cannot migrate fast enough to keep up with the rates of change
that appear likely to occur. While detailed predictions are not possible at present, it
appears likely that forest ecosystems could break up and perhaps rearrange in very
different broad combinations of species than those that are typical today. There is
considerable concern that this breakup could be manifested as large ecological distur-
bances, such as increased frequency of fire and pest outbreaks.71

The fate of grasslands, like that of forests, is closely tied to changes in rainfall and
disturbance frequency. The details of precipitation change are extremely difficult to
forecast (much more so than temperature). But those regions that experience decreases
in already sparse rainfall are likely also to see replacement of current grass species with
those that have higher water-use efficiency and drought tolerance. Whether overall
biological productivity will increase or decrease is not clear.72

There has been considerable attention to the effects of climate change on forestry and
agricultural production. Assessments of northern countries suggest that in neither case
are there likely to be large national-level consequences for some decades to come.
However, as the US assessment points out, there are likely to be substantial adverse
effects at the regional scale, most significantly for rain-fed agriculture, as precipitation
patterns change.73

In the USA, Canada, and much of Europe, agricultural (and to some degree forested)
lands are already highly managed, and there is a great deal of technological capacity and
sufficient wealth for farmers in these regions to make adjustments and adapt to new
climate patterns. Indeed, some areas in the north may well benefit from climate change,
not only from increased CO2 in the atmosphere, but also from longer growing seasons.74

The picture for developing countries is very different.
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IPCC has summarized the available literature on the potential impacts of climate
change in developing countries.75 Many conclusions of the developed-country assess-
ments also apply in the South. Forest systems of lower latitudes are also sensitive to
both rising CO2 concentrations, and, over the longer term, to climate variability, which
will yield increased frequency of fires and other disturbances, and ultimately very
different mixes of species in individual regions. Immense, adverse impacts are widely
presumed to be in store for developing countries, but sufficient research has not been
done to allow greater specificity across a range of ecosystems. Tropical montane
systems, for example, are thought to be extremely sensitive to climate variability,
although their sensitivity has not been well-studied. Tropical coastal ecosystems will
experience many of the same stresses that temperate coasts will exhibit, such as rising
sea level and saltwater intrusion. Coral reefs are thought to be particular sensitive to
changes in sea surface temperatures.

The developing world is also likely to suffer from a decrease in agricultural produc-
tivity due to rising temperatures, particularly in already arid zones. While northern
Canada and Siberia may experience an increase in farm productivity, currently vulner-
able areas such as South and Southeast Asia, tropical Latin America and sub-Saharan
Africa are predicted to be those hardest hit by agricultural shortfall. Grasslands in the
developing world, which are already under enormous stresses due to overstocking with
animals, may also be especially sensitive to climate changes.76

As noted above, climate change is thought to be responsible for about 50% of ongoing
and expected sea level rise. Rising seas inundate low coastal areas, erodes beaches and
wetlands, increases the frequency of flooding, and allows saltwater to advance upstream
and inland in rivers, estuaries, and aquifers. Although public attention has tended to
focus on the implications for human settlements, all of these processes would have
important – and mostly negative – implications for ecosystems. Indeed, measures taken
to protect human settlements from sea level rise often have an even more adverse impact
on ecosystems than the sea level rise itself.

Sea level rise is likely to have particularly adverse effects on river deltas, atolls, and
estuarine ecosystems. River deltas tend to be very low, and have both fertile agricultural
lands and coastal wetlands with abundant birds and fish. As a result, deltas often have
large human and wildlife populations. Because deltas are formed by sediment washing
down rivers, they can keep up with sea level rise as the land accretes vertically. But dams
and river levees along the Nile, Niger, Mississippi and other major rivers have disabled
the natural protection from sea level rise, preventing sediment from reaching the deltas.77

As a result, these deltas are losing land to the sea – and authorities for managing other
major rivers have plans to repeat this process.

Coral atolls are particularly threatened by sea level rise, including entire small
nations such as Tuvalu, the Maldives, and the Marshall Islands. Several other nations
also have significant populations on atolls, including Vanuatu and India. Atolls are
rings of coral islands with lagoons in the center, with land elevations below 4–5 m and
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many islands below 1 m. These islands have kept pace with past sea level rise, as the
living corals grow upward to stay close to the sea surface and occasional storms break
off pieces of coral to form islands. But coral mining and other human activities may
thwart the ability of these lands to keep up in the future, and even in the best of cases
existing islands with infrastructure could be submerged as new islands formed nearby.

Sea level rise also threatens the nearly unbroken chain of wetlands and beaches along
continental coasts. Over the last 6000 years, coastal wetlands have generally kept up with
rising sea level as wetlands maintained their seaward boundaries while advancing inland
as new areas were flooded. As a result, the amount of tidal wetlands right at sea level is
generally several times the amount of dry land within 50–100 cm above the wetlands. If
sea level rise accelerates beyond the ability of wetlands to keep pace, wide areas of
wetlands will shrink to narrow margins and eventually be inundated. Even those wetlands
will be eliminated in populated areas if dikes, bulkheads, and other structures are erected to
hold back the sea.

1.4.2 Conversion and fragmentation of natural habitats

Context and trends

The socio-economic change factors discussed in Section 1.3 have significantly altered
the composition of the Earth’s land cover, with a significant net global change from
natural habitats (e.g. forests, grasslands, wetlands) to agricultural, pastoral, urban, and
other human land uses. Almost half of the Earth’s original forest cover, for example, is
gone, much of it cleared within the past four decades. Only one-fifth of original forest
remains in large tracts of relatively undisturbed forest.78 Grasslands, which cover some
40% of the Earth’s land surface (excluding Greenland and Antarctica), have been exten-
sively converted to agriculture and grazing, particularly in temperate areas of North
America and Europe.79 Half the world’s wetlands are estimated to have been lost during
the 20th Century, as land was converted to agriculture and urban use, or filled to combat
diseases such as malaria.80

Habitat loss and fragmentation are driven by forces that are complex and unique to
particular sites and regions, but are most often related to human activities. These include
resource extraction, agricultural expansion, urban development, extension of transporta-
tion infrastructure, and other forms of habitat alteration.

Global estimates from satellite images (excluding Antarctica) indicate that at least
27% of all land is heavily influenced by the presence of crops or planted pastures,
although this is probably an underestimate.81 Excluding deserts and high mountains, the
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share is much higher.82 Another 10–20% of land is under extensive grazing systems.
Historically, natural grasslands have been most extensively converted to annual crops,
but recent agricultural expansion has occurred most widely in forest areas (see Figure
1.3). Of 17,000 major protected areas, 45% of them – accounting for more than 20% of
total land area under protection – are heavily influenced by agriculture (i.e. at least 30%
of the area is under crops or planted pasture).

Impacts and vulnerabilities

Loss of natural habitat through land cover change has been extensively documented to
be one of the major causes of biodiversity loss.83 Destruction of natural ecosystems such
as forests and wetlands also results in the loss of ecosystem services such as the provision
of freshwater (discussed below), and diminution in the flow of natural resources that
support human economic activity and livelihoods.84

The division of remaining natural habitat into smaller and scattered remnants introduces
an additional level of stress on species and ecosystems. Fragmented forests, wetlands and
grasslands are more vulnerable to collapse of their ecological communities, invasion by
alien species and breakdown of ecosystem processes.85

While there is general consensus within the scientific community that fragmentation
of habitat is a major problem, there are few comparable ways to measure its frequency
and intensity in different places around the world. As a result, there is no current global
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Figure 1.3 Estimated percentage of agricultural land within major habitats

Source: WWF 1999 (Ecoregions Database).
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estimate of the amount of habitat affected by fragmentation, although several indices of
fragmentation have been proposed.86 There are many reasons for this situation, but
among the most important is that the effects of fragmentation, and indeed the metrics
used to define it, vary by ecosystem and by the particular taxa of interest to scientists,
managers, and policy analysts.

For protected areas, where the goal is often to conserve large, intact and functioning
ecosystems and manage them to sustain species and ecological communities, the effect
of fragmentation can be disastrous. Three dimensions of habitat fragmentation are
particularly destructive: the diminishing size of individual patches of habitat; their
isolation from each other; and the increased ratio of edge to habitat.

Patch size effects: Fragmentation results in a reduction of average patch size. In frag-
mented landscapes, patch size effects can be detected in a number of ways. Intuitively, loss
of habitat should result in a proportional decline in the number of animals living in a
particular landscape. For example, if a forest habitat supporting a large animal population
is reduced by 50%, one might expect a 50% decline in species abundance. However, it
often has been found that species abundance declines beyond that predicted by habitat loss
alone. This difference stems from the effects of reduced mean patch size and decreased
connectivity in the landscape (i.e. a reduction in the rate of successful dispersal).87

Edge effects: The major impact of fragmentation is initially manifest on the edge of
habitat patches. Edge effects are defined as “the result of the interaction between two
adjacent ecosystems, when the two are separated by an abrupt transition.”88 Edge effects
vary largely in terms of distance. Gascon et al. (2000) describes a three-step process in
the development of edge effects in fragments of humid tropical forest. The first step is a
microclimate change caused by formerly protected interior areas receiving sunlight and
wind. The resultant change in arboreal vegetation is from old growth to pioneer species.
The new secondary growth may act as a buffer against the original edge-induced temper-
ature increases and humidity declines. Fragments can regenerate and create buffer zones
of secondary regeneration, but the land use surrounding the remnant is crucial in deter-
mining the fragment’s survival. If edge effects permeate the entire forest, fragmentation
will likely lead to the destruction of the remnant.

Isolation effects: Human activities often break connections between once-continuous
areas of native habitat, resulting in patches interspersed with areas of degraded habitat.
The distances between patches can cause lasting or permanent damage. Further,
disruptions to continuous habitats may alter many ecological processes, including
“nutrient and sediment flow in riparian ecosystems, plant dispersal, plant community
dynamics, plant and animal reproduction, and animal movement patterns.”89 Isolation
effects that result in shifting animal movement patterns can have particularly severe
consequences. For example, behavioral avoidance of, or higher predation rates in, areas
between native habitat fragments may reduce movement rates, and result in higher
probabilities of extinction and lower rates of colonization.90
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1.4.3 Hydrological change

Context and trends

The hydrological cycle begins when water enters the terrestrial environment as rain or
snow. Water then flows toward the world’s oceans through rivers, streams, lakes and
wetlands. The availability of freshwater resources varies by region, depending on the
geography and the related hydrological cycle (see Figure 1.4). Globally, surface water is
only a small fraction of the world’s total available water and covers less than 1% of the
Earth’s terrestrial surface.91

One of the most significant threats to freshwater ecosystems is hydrological modification
resulting from human changes to the landscape. Over the past century, roughly half of the
world’s wetlands (which include swamps, marshes, lakes, rivers, estuaries and peat lands) have
been lost, and river systems accounting for nearly 90% of the earth’s total flow volume have
been fragmented as a result of human activity.92 In addition, chemical and biological
pollutants contaminate freshwater ecosystems in many parts of the world, altering or
destroying habitats and infecting people with a range of waterborne diseases. The erection
of dams for flood control, irrigation and electricity generation, water withdrawals for agri-
cultural production, and the conversion of wetlands represent some of the most important
human modifications affecting the biological, chemical and physical balance that deter-
mines the health of freshwater ecosystems and the quality and quantity of water.

Key drivers of stress on hydrological systems in coming years will include continued
population increase, growing demand for food and fiber, and continued expansion of
dams and other hydrological modifications to meet additional water and energy needs.
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Figure 1.4 The world’s surface water: precipitation, evaporation and runoff by
region

Source: Gleick 1993.
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By 2020, water use is expected to increase by 40%.93 The impacts of climate change will
add an additional set of stresses.

Population increase: As reported in Section 1.3.1, the total human population grew
from 1.2 billion in 1900 to 6 billion in 2000. As a result, potential water availability
decreased from 12,900 m3 per capita per year in 1970 to 9,000 m3 in 1990 and to less than
7,000 m3 in 2000.94 In densely populated regions of Asia, Africa and Central and
Southern Europe, current per capita water availability is between 1,200 m3 and 5,000 m3

per year.95 Global population is projected to reach approximately 7.9 billion in 2025 and
to stabilize around 8.9 billion in 2050. The global availability of freshwater is accord-
ingly projected to drop to 5,100 m3 per capita per year during this same period. This
amount would be enough to meet individual human needs if it were distributed equally
among the world’s population.96 However, estimates show demand for non-irrigation
water growing as much as 100% between 1995 and 2025 in developing countries, with
irrigation consumption growing an additional 12% in the same regions. This additional
demand will be most felt in places like northern China, northwestern India and West
Asia and North Africa where demand for water resources is already stressed.97

Expansion of irrigated croplands: The rapid expansion of agricultural production,
discussed in Section 1.3.2, has greatly intensified the demand for water to irrigate crops.
Irrigated cropland area increased from about 140 to 270 million ha between 1950 and
1995.98 Irrigation now accounts for over 70% of total freshwater withdrawals globally,
and 87% of freshwater withdrawals in low-income countries.99 As demand for food
continues to grow, the demand for irrigation water will increase as well. At the same
time, the expansion of agriculture will generate additional nutrient runoff from fertilizers
and pesticides, compromising water quality.

Demand for dams: There are currently over 45,000 large dams in more than 140 countries
around the world. Five countries – China, the USA, India, Spain and Japan – account for
over 80% of the total.100 It has been estimated that at least one large dam modifies 46% of the
world’s 106 primary watersheds.101 Dams are often seen as beneficial because they assist in
flood control and irrigation, provide domestic and industrial water supply and produce
hydropower. These projects, however, often have high social and environmental costs asso-
ciated with their construction and maintenance. Siltation and salinization, water temperature
changes, fish stock depletion and wetland destruction are a few of the many potential nega-
tive environmental consequences.102

Currently, about 20% of the world’s total electricity supply is provided by hydropower.
The future expansion of hydropower will depend upon demand for electricity, as well as
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how societies value the environmental impacts of hydropower compared to the impacts of
other sources of electricity. The worldwide annual average for new dam construction is
between 160 and 320 new dams per year.103 In coming years, the decommissioning of
large dams may also be a factor for consideration. Attempts at decommissioning dams in
North America and Europe have shown that this process is extremely complicated.
While removing dams may allow for restoration of natural habitats, the process of
decommissioning may also have negative downstream impacts.104

Climate change: According to the Intergovernmental Panel on Climate Change, global
climate change is likely to have drastic regional, national and local impacts on
hydrology, affecting the availability and quality of freshwater resources. Shifting
temperatures and weather patterns will alter the existing hydrological cycle and impact
the existing natural flow of water as it moves from ocean or sea, through the atmosphere
and over land. Sea level rise and increases in storm surges associated with climate
change could result in the erosion of shores and habitat, increased salinity of estuaries
and freshwater aquifers, altered tidal ranges in rivers and bays, changes in sediment and
nutrient transport and increased coastal flooding.105

Impacts and vulnerabilities

Changes in natural water flows: Water quantity and flow are important factors of
freshwater ecosystem health. Dam construction can strongly disrupt natural production
cycles, including among others, migration of fish that ascend rivers from downstream
areas or the sea in order to spawn. Furthermore, the alteration of natural river flow can
impact channel shape, deposition and arrangement of sand, gravel and boulders, nutrient
transports, and the creation and refreshment of shorelines.106 For example, dam construc-
tion has so severely disrupted flow in the Colorado River (USA) that all native fish
stocks in the lower reaches have declined and/or been eliminated.107 After the Pak Mun
Dam was built in the early 1990s on Thailand’s Mun River, a Mekong tributary, all 150
fish species that had inhabited the river virtually disappeared.108

Continuing urbanization and expansion of activities such as mining, deforestation and
agriculture into natural landscapes will ultimately mean more roads, parking lots, side-
walks, and rooftops. When a watershed is built up with many impervious surfaces, water
cannot penetrate to the soil, and large volumes of water flow directly into streams and
rivers. This changes the natural hydrology of a watershed by reducing groundwater
accumulation and increasing surface runoff. Rainfall can then result in higher runoff
levels as water reaches rivers and lakes faster and in greater volume. During dry seasons,
surface and ground water levels in developed watersheds are often lower than normal
since the impervious surfaces prevents water infiltration and groundwater recharge.
Conversely, floods are more frequent and intense during rainy seasons.109
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Alteration of sedimentation processes: Erosion is the detachment of particles of soil,
surface sediments and rocks. It occurs naturally by hydrological processes and from the
wind. It is a fundamental and complex natural process that is strongly modified by
human activities such as land clearance, agriculture (plowing, irrigation, grazing),
forestry, construction, surface mining and urbanization. Soil erosion is an important
social and economic problem and an essential factor in assessing ecosystem health and
function. Sedimentation can allow soil particles to accumulate in a streambed, where,
over time, they can fill a channel. This can alter normal stream flow and degrade habi-
tats. Estimates of erosion are essential to issues of land and water management,
including sediment transport and storage in lowlands, reservoirs, estuaries, and irriga-
tion and hydropower systems.

Conversely, dams can prevent sediments and nutrients from reaching deltas, wetlands,
estuaries and inland seas where they may be necessary for species composition and
productivity.110 Furthermore, the elimination or reduction of spring runoff or flood pulses
can impact breeding and feeding grounds of fish and bird species.111 Since Egypt’s Aswan
Dam came into operation the number of commercially harvested fish species on the Nile
has dropped by almost two thirds, and the sardine catch in the Mediterranean has fallen by
more than 80%.112

Water quality degradation: As water flows over the Earth’s surface, it picks up and
carries pollutants which flow into streams, lakes, wetlands and, eventually, the ocean.
Water also carries pollutants into underground aquifers. Pollution from rapidly
expanding cities, including untreated wastewater, sewage and industrial waste are
substantial contributors. The runoff from agriculture also presents a threat to freshwater
resources. Polluted runoff can sometimes cause eutrophication, through which the
increased nutrients alter the chemical composition of the water and deprive aquatic
species of valuable oxygen.

Increased runoff due to impervious surfaces can also degrade water quality. As water
flows over paved surfaces, it may pick up pollutants, such as oils, fertilizers, and other
toxic chemicals, high levels of nutrients, debris, and pathogens and carry them into
creeks, rivers, and estuary systems. Impervious surface runoff may also cause warmer
water temperatures and a reduction in water clarity.

Habitat loss and modification: Drought, storm, fire, deforestation, agricultural expan-
sion and road construction can all result in loss or impairment of freshwater habitat func-
tion. Destruction or degradation can occur within the habitat itself (draining of a wetland
for crop planting or dredging of a river to increase navigability) or outside the habitat
(deforestation of the riparian zone). The resulting changes can impact waterfowl
and fish species, lessen the area’s storm-diminishing ability and affect the
capacity to retain sediments and nutrients. It has been estimated that 56–65% of
wetlands in North America and Europe and over 26% globally have been lost to
agriculture alone.113
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Anthropogenic disturbances also often alter the thermal characteristics of water,
which are crucial for aquatic life. Temperature determines the rate of chemical and
biological processes, such as algal growth and decomposition of organic matter.
Fragmentation of rivers by dams and reservoirs, as well as industrial uses such as
hydropower and cooling plants, have significant impacts on water temperature.

1.4.4 Invasive alien species

Context and trends

The introduction of invasive alien plants, animals and diseases has increased dramatically
with the expansion of trade and the global mobility of humans. These biological invasions
are now recognized as one of the greatest threats to the stability and diversity of ecosys-
tems, second only to habitat loss.114 Alien, non-native or exotic species are distinguished
from natives because they have been introduced into a habitat beyond their natural distri-
bution range.115 These species are defined as those that have crossed some kind of
biogeographical barrier that would have otherwise impeded migration to the new habitat.
The alien species is invasive if it acts as “an agent of change, and threatens native biolog-
ical diversity.”116 Invasive Alien Species (IAS), as a subset of all other alien or non-native
or exotic species, are those plants, animals and diseases “whose establishment and spread
threatens ecosystems, habitats, or species with economic or environmental harm.”117

A number of alien or non-native plant and animal species serve important roles for agri-
culture, forestry, fisheries and as sources of raw materials for local populations. For these
reasons and possibly others, they have been deliberately introduced into a new habitat.
During the colonization of the world by European countries from the 16th–19th centuries,
the widespread planting of fruit trees such as the Prosopis spp. in Kenya to feed livestock or
conifers and eucalyptus throughout the temperate and tropical regions for timber production,
served distinct socio-economic purposes.118 Cases in Sri Lanka, the USA and parts of West
Africa illustrate that even botanic gardens and scientists have directly enabled biological
invasion when introduced species negatively impacted the recipient habitat.

Impacts and vulnerabilities

The problem of invasive alien species (IAS) is immense, and has both environmental
and economic impacts. As the Global Strategy on Invasive Species notes:

Most nations are already grappling with complex and costly invasive species
problems. Examples include: zebra mussels (Dreissena polymorpha) affecting
fisheries, mollusc diversity, and electric power generation in Canada and the
USA; water hyacinth (Eichornia crassipes) choking African waterways; rats
exterminating native birds on Pacific islands; and deadly new disease organisms
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attacking human, animal, and plant populations in both temperate and tropical
countries.119

Some ecological systems are clearly more vulnerable than others to invasion. Oceanic
islands like Hawaii, Sri Lanka or the Galapagos of Ecuador, because their plant and
animal species evolved without the selection pressures of predation, the impacts of large
herbivores or a number of diseases found in other places, have proven to be particularly
vulnerable to invasions. Freshwater ecosystems such as the North American Great Lakes
or Lake Victoria in Africa are also at particular risk.120

Predicting which species, and which ecological circumstances lead to greater like-
lihood of alien species becoming invasive has proven to be extremely difficult.
Making matters more difficult, a non-native species may have a “lag” period after
introduction and not exhibit invasive characteristics until after habitat disturbance or
alteration, or even the introduction of another alien species. These complications
have led some groups, such as The Global Invasive Species Programme (GISP) to
recommend that all alien or non-native species be treated as invasive unless there is
strong evidence indicating otherwise.121

The economic costs of IAS are also immense. The Global Strategy on Invasive
Species does not provide a global estimate, but notes that one study in the USA estimated
annual IAS costs at US$137 billion, and provides a variety of other examples indicating
the magnitude of the costs elsewhere (see Table 1.2).
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Table 1.2 Indicative costs of some invasive alien species (US$)

Species Economic variable Economic impact

Introduced disease organisms Annual cost to human, plant, animal
health in the USA

$41 billion/year

A sample of alien species of plants
and animals

Economic costs of damage in the
USA

$137 billion/year

Salt cedar Value of ecosystem services lost in
western USA

$7–16 billion over 55 years

Knapweed and leafy splurge Impact on economy in three US
states

$40.5 million/year direct cost; $89
million indirect cost

Zebra mussel Damages to US and European
industrial plants

Cumulative costs 1988–2000 =
$750 million to $1 billion

Most serious invasive alien plant
species

Costs 1983–92 of herbicide control
in Britain

$344 million per year for 12
species

Six weed species Costs to Australian agroecosystems $105 million/year

Pinus, Hakeas and Acacia Costs of restoring South African
Floral Kingdom to pristine state

$2 billion

Water hyacinth Costs in 7 African countries $20–50 million/year

Rabbits Costs in Australia $373 million/year (agricultural losses)

Varoa mite Economic cost to beekeeping in
New Zealand

$267–602 million

Source: McNeely et al. 2001.
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1.4.5 Biodiversity loss

Biological diversity (biodiversity) is defined by the Convention on Biological Diversity
(Article 2) as:

The variability among living organisms from all sources, including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are a part; this includes diversity within species, between species and
of ecosystems.

Many of the socio-economic and biophysical change factors that have already been
discussed are, of course, causes of biodiversity loss. But the present scale and speed of
biodiversity loss is so fundamentally different from anything that has occurred in human
history that it must certainly be considered a fundamental global change factor in its own
right. It is, of course, of fundamental importance to protected areas managers, for whom
biodiversity conservation has become a central objective.

Trends

Biodiversity is being eroded as fast today as at any time since the dinosaurs died out
some 65 million years ago.122 The current extinction rate is thought to be at least one
thousand times higher than the rates typical through Earth’s history.123 The IUCN “Red
List” now lists approximately 20,000 species as “threatened” with a high probability of
extinction in the wild in the medium-term. The Red List, however, only included well-
studied groups (e.g. vertebrates and plants), so the real number is far higher.124

Tropical forests are the “crucible of extinction.” At least 10 million species live on
earth – and perhaps many more – and tropical forests are home to between 50 and 90% of
this total. As discussed above, however, tropical forests are being cleared at unprece-
dented and accelerating rates. Species are threatened – and many have been lost – in
other biomes as well, including temperate rainforests, coastal wetlands, and freshwater
ecosystems. In several spots in Europe, fungal species diversity has declined by 50% or
more over the past 70 years. The number of documented species extinctions over the past
century is small, however, compared to those likely in coming decades. This is due in
part to the acceleration of habitat loss in recent years, but is also due to the difficulty of
documenting extinctions, particularly among the vast majority of species that remain
unidentified by science.125

Key drivers of biodiversity loss (discussed in detail in previous sections of this chapter
and in Chapter 2) include: habitat loss and fragmentation; over-exploitation of wild
species; introduction of alien species; pollution, climate change; and the shrinking spec-
trum of species used in industrial agriculture and corresponding loss of agricultural,
forest, and livestock genetic diversity. These factors often interact synergistically. Root
causes lie in the socio-economic global change factors discussed in Section 1.3, and in
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related incentives and dynamics brought about by a wide range of public policies and
market forces.126

Impacts

Extinction is irreversible on any time scale meaningful to humans. For that reason it is, in
the words of biologist E.O Wilson, “the folly that our descendants are least likely to
forgive us.” But the impacts of biodiversity loss are being felt here and now, particularly
by local and indigenous communities who directly depend on wild biodiversity and
natural habitats for their livelihoods and, in some cases, their cultural survival. As forests
and other natural systems fall, the broad spectrum of foods, materials for shelter and
clothing, medicines, and other goods utilized by traditional peoples disappear. But
biodiversity loss impacts many other people as well, through, for example, the loss of
agricultural genetic diversity and wild relatives of crops that are essential to the
continued productivity and adaptability of world food production.

Of all of the biophysical global change factors surveyed here, biodiversity loss is the
one of most directly concern to protected area managers, for conserving biodiversity is at
the heart of their mission. It is also the issue where protected area managers can have the
most direct impact, since protected areas are recognized as the cornerstone of efforts to
conserve biodiversity.

1.5 Global institutional change

The sweeping socio-economic and biophysical changes discussed in the last two
sections present a daunting set of challenges for protected areas managers – and, indeed,
for all of humanity. None of the global changes reviewed bode well for the future of the
human condition or the biosphere on which humanity depends. Humans are, however,
an adaptable and problem-solving species whose greatest strengths have always been the
capacities to reason, learn, communicate, and cooperate within the framework of shared
values and norms of behavior. It is not surprising, therefore, that this era of rapid socio-
economic and biophysical change has also generated a wide range of new norms, institu-
tions, governance arrangements, and ways to learn, reason together and communicate.
Within these transformations in the ways that people relate to each other and the environ-
ment – here collectively termed “global institutional change” – lies the promise that
humanity can respond effectively to the other, more negative aspects of global change.

1.5.1 Changing global norms

All human societies have norms – expectations of how a person or persons will behave in
a given situation, based on established protocols, rules of conduct or accepted social
practices. New in our world today is the emergence of global norms that transcend the
rules and expectations of particular cultures and are thought to apply to the behavior of
all human beings. This globalization of norms of behavior is another important
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dimension of the multifaceted globalization of human interaction so evident in the
discussion of global socio-economic change in Section 1.3.

As is the case with long-established local norms, these global norms are only variably
respected or enforced. What is important, however, is that they are increasingly accepted
as norms that should apply to and guide the behavior of everyone, everywhere – a truly
revolutionary concept in the broad sweep of human history. Much can be said on this
topic, but we focus here on three broad global norms of particular relevance to protected
areas policy makers and managers: human rights and universal equality; democracy and
accountability; and global cooperation and stewardship.

Human rights and equality: The idea that all human beings are entitled to equal respect
and concern by virtue of their humanity has a long and complex history of development,
reaching back at least several centuries.127 The evolution of global norms of human rights
and equality in the second half of the 20th Century, however, can be largely traced to a
number of key factors.

Revulsion at the horrors of the Second World War led to the adoption of the 1948
U.N. Universal Declaration on Human Rights, a document that set the template for
development of much subsequent international and national human rights law and
policy. Decolonization and independence of former colonies in the developing world
was also a significant factor. Social movements against racial discrimination in the
USA, South Africa and elsewhere made a large contribution. Recognition of
women’s rights – and their empowerment through the invention and wide dissemina-
tion of birth control technologies – has been another factor. The struggles of indige-
nous peoples for recognition of their rights – recognized in Convention 169 of the
International Labor Organization and, increasingly, in other international instru-
ments and national laws – has added yet another dimension to this evolving global
consensus.128

Violations of human rights are still widespread, of course; the existence of norms
does not guarantee their observance or enforcement. It is nevertheless true that, for the
first time in human history, all humanity is encompassed by a single set of norms about
how people should behave towards each other. This has important implications for
protected areas management, which are increasingly manifest in calls for recognition
of the rights of indigenous and local communities, and the empowerment and partici-
pation of women.

Democracy, accountability and the rule of law: Democracy – the idea that
governments should be elected by, and be accountable to, citizens who hold relatively
equal rights, and should obey the rule of law rather than the whims of rulers – has been
an ideal and norm of governance in the more developed countries for several centuries.
The end of the 20th Century, however, saw a rapid expansion of the ideal and practice
of democracy across the globe, in both developing countries and in the countries of the
former Soviet Union and its satellites. Of course many countries are not democracies,
and many that claim to be do not live up to the ideal. And the transition to democracy
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is, for many countries, a process fraught with instability and set-backs. It is neverthe-
less true that, with some exceptions, people everywhere increasingly agree (and most
governments at least pretend to agree) that democracy is a fundamental global norm,
equally applicable to all countries.

Democratic norms have also permeated institutions other than national governments.
Increasingly, citizens are calling for – and getting – more representation, participation,
transparency, accountability, and respect for the rule of law in local government, the
private sector, and in international institutions such as the World Bank, the World Trade
Organization, and U.N. conventions and processes. Democracy is, therefore, no longer
just about the norms and practices of formal structures of national government. Rather, is
applies to the full range of institutions that determine power relations, make decisions,
and allocate and use resources.

Global cooperation and stewardship: The idea that humanity, collectively, has
responsibility for stewardship of global problems and threats is a third important global
norm that has only developed in the past 50 years or so. The founding of the United
Nations and the Bretton Woods Institutions (e.g. International Monetary Fund, World
Bank) after the Second World War, and the establishment of international development
assistance programmes in the wake of decolonization soon thereafter were key land-
marks in the growth of this new global sensibility. The rapid globalization of economic
activity, culture and communication also hastened – and necessitated – this new ethic of
global stewardship. Poverty and conflict on the other side of the earth is harder to ignore
when it is beamed into your house on the nightly news. The adoption in 2000 of the
U.N. Millennium Development Goals on poverty reduction and other global challenges
is the most recent high-profile manifestation of this new global norm.

Concerning global environmental stewardship, many have argued that the stunning
photos of the Earth floating in space, beamed back to us by the first lunar explorers in the
late 1960s, have had a profound effect on the human psyche, reminding us that we are
indeed all residents of the same fragile planet. A series of U.N. sponsored environment-
and-development summits (Stockholm 1972; Rio 1992; Johannesburg 2002) have elab-
orated and strengthened norms of global environmental stewardship, and catalyzed the
development of numerous international environmental agreements. The discussion on
global biophysical change in Section 1.4 makes it painfully clear that this new ethic is
not yet sufficiently strong to reverse the damage we are visiting on our planet. But it is
undeniable that the norm of global environmental stewardship is now an important part
of how people think about their relationships to each other and the planet upon which we
depend.

1.5.2 Global trends in governance and institutions

These new global norms have catalyzed the development of new kinds of institutions,
and new forms of governance. We focus here on three areas of particular importance for
protected areas: global environmental institutions; non-governmental organizations
(NGOs) and other institutions of “civil society”; and decentralization of governance.

Global environmental institutions: The increasingly apparent impact of global
biophysical changes and the growing ethic of global environmental stewardship
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have catalyzed development of a wide range of new international institutions. The
United Nations Environment Programme (UNEP) was established in 1972 to
encourage sustainable development through sound environmental practices, and
numerous other U.N. agencies have also added an environmental dimension to their
mandate and programme. After several decades of attack by activists concerned with
the environmental harm that World Bank-funded projects were causing, the Bank
has embraced environmental sustainability as one of its core objectives, and has
become one of the largest funders of environmental projects in the developing world.
The 1992 Rio “Earth Summit” was the catalyst for negotiation of both the Conven-
tion on Biological Diversity and the Framework Convention on Climate Change, and
for the establishment of the Global Environment Facility (GEF), the single largest
funding source for global environmental priorities. Other global treaties deal with
trade in endangered species, migratory species, wetlands, desertification, manage-
ment of Antarctica, and a host of other issues. There are also innumerable regional
environmental agreements.

Many of these institutions and agreements are important for protected areas managers
because they provide international guidance for national conservation policies – and
may thus exert political pressure on national leaders to act – and can also facilitate, for
developing countries, the flow of international protected areas funding. In 2004, for
example, the Parties (ratifying governments) to the Convention on Biological Diversity
established a comprehensive programme of work on protected areas (Decision VII/28)
that substantially embodies the priorities and targets of the international community of
protected areas professionals, and calls on governments to significantly increase
funding for protected areas.

Development of global environmental institutions has not been confined to the
governmental sphere. Numerous large, international conservation and environmental
protection non-government organizations (NGOs) have been established and grown
rapidly over the past decades. By 2003, for example, seven of the largest international
conservation NGOs managed some US$1 billion in combined resources for conserva-
tion activities in 120 countries.129

Non-government organizations (NGOs): The past several decades have seen an explosive
growth in the number, diversity and influence of NGOs, which have taken their place
alongside the state and the private sector as the most visible element of “civil society”, a
new “third force” on the international institutional landscape. “Civil society” can be
defined as:

the realm of organized social life that is voluntary, self-generating, (largely)
self-supporting, autonomous from the state, and bound by a legal order or set of
shared rules. It is distinct from ‘society’ in general in that it involves citizens
acting collectively in a public sphere to express their interests, passions, and
ideas, exchange information, achieve mutual goals, make demands on the state,
and hold state officials accountable. Civil society is an intermediary entity,
standing between the private sphere and the state.130
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Civil society is thus an institutional expression of the democratic norms and principles
discussed above. So too, the explosive growth of international environmental NGOs is a
key manifestation of the norm of global environmental stewardship.

The growth of the “NGO sector” is a new global phenomenon in two ways. First,
NGOs have become ubiquitous across the world at the local and national level. Second,
many NGOs operate at a global scale and have become influential international
actors. Amnesty International, CARE, Doctors without Borders, Greenpeace and the
World Wildlife Fund are just a few well-known examples.

It is difficult to ascertain the total number of NGOs globally, or even within a country,
since not all such groups are officially registered, and definitions vary from place to
place. It is clear, however, that the number of NGOs has grown exponentially over the
past few decades (see Box 1.2).

NGOs are now common and influential actors in numerous international meetings and
negotiations, in national government agencies and parliaments, and in millions of rural
communities and urban neighborhoods where they work on the ground. They are
particularly important actors in developing countries, where their roles include policy
advocacy, research, providing data and information services, serving as intermediaries
for aid disbursement to local organizations, public service delivery, giving voice to
marginalized groups, and facilitating participatory processes. In 1996, according to
one study, 21 OECD countries between them channeled some US$1.6 billion in bilat-
eral aid through NGOs. In 1999, Norway channeled 24% of its bilateral aid through
NGOs, Sweden 29%, and Finland 11%.131 Another study estimates that of the US$13–
15 billion that development NGOs are thought to disburse annually, over half comes
from taxes and official aid, up from less than 30% a decade ago. This suggests that
about 13% of all official development assistance (ODA) is channeled through devel-
opment NGOs.132

Some governments, however, are suspicious of unelected organizations that claim
to represent large constituencies and espouse views sometimes contrary to those of the
state. Some developing country governments – and local NGOs – are particularly
uncomfortable with the growing influence of international NGOs on the policy
agendas and decisions of multilateral development banks and aid agencies, a process
in which states sometimes feel that NGOs’ priorities are supplanting their own. In the
words of one critic:

Where once global politics were dictated exclusively by elected governments,
now elected governments must compete with ‘civil society’ – interest groups
accountable only to themselves but often with significant financial resources,
the management structure of a multinational company and a media image that
governments can only envy … Is it safe to grant a mandate to change the world
to unelected organisations which operate under the banner of democracy, but
which answer only to their directors, fundholders or members, and are far less
transparent than most political parties?133
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This critique of course glosses over the fact that many governments are not elected,
or were elected through less-than-credible electoral processes, and are not viewed by
many ordinary citizens as representing their interests. Indeed, it is this imperfect state
of representative democracy in many countries that has catalyzed development of
NGOs in the first place.

The growing importance of civil society and the increasingly visible presence role and
presence of NGOs are important developments for protected areas managers for two
principal reasons. First, NGOs are increasingly important stakeholders in protected
areas decision-making, both as advocates for their own positions and, in many cases, as
representatives of the interests of local and indigenous people, women, and other often-
marginalized groups. Second, NGOs with technical conservation skills and financial
resources can be among protected area managers’ best allies, mobilizing funding, cata-
lyzing political support, and providing technical assistance.

Decentralization of governance: Across the globe, many functions of government are
being increasingly decentralized to lower levels of government and other sub-national
institutions. Powers that can be decentralized include legislative powers (elaboration of
rules), executive powers (making, implementing, and enforcing decisions), and judicial
powers (interpretation of rules and adjudication of disputes). Decentralization is often
used generically to refer to a variety of different processes including deconcentration,
delegation, and co-management (see Table 1.3). The utility and success of these various
approaches is dependent on local circumstances; no one approach is inherently better
than the other.
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Box 1.2 Snapshots of NGO sector growth

� The USA has 1-2 million NGOs, 70% of which are less than 30 years old.

� 60,000 NGOs were created in France in 1990 alone, compared to 10,000–15,000 in the
entire decade of the 1960s. Growth in Germany has been comparable.

� New Zealand’s civic sector includes at least 36,000 incorporated groups, with perhaps
20 new groups formed each week.

� Hungary had 13,000 associations two years after the end of Communism, at least half
of them formed in the preceding two years.

� By the mid-1990s, about 1 million NGOs were operating in India, 210,000 in Brazil,
96,000 in the Philippines, 27,000 in Chile, 20,000 in Egypt, and 11,000 in Thailand.

� By 2002, more than US$7 billion in private and government aid to developing coun-
tries flowed through NGOs, compared to US$1 billion in 1970.

� In one cross-national study of nine countries, the growth rate of nonprofit employment
exceeded that of overall employment by a factor of more than two-to-one. In general,
nonprofit organizations are growing much more rapidly than other components of
national economies.

Sources: Levinger and Mulroy 2003; WRI 2003.

133 Bond 2000. Also see “Sins of the Secular Missionaries.” The Economist, 29 January 2000, and Khare and Bray
2004.



Table 1.3 Different approaches to decentralization

Decentralization Any act in which a central government formally cedes power to actors and
institutions at lower levels in a political-administrative and territorial
hierarchy.

Political decentralization The powers and resources are transferred to authorities representative of and
downwardly accountable to local populations, in order to increase public
participation in local decision-making.

Deconcentration Powers are delegated to local branches of the central authority. These branches
are considered local administrative extensions of the central state.

Delegation Public functions are transferred from governmental and central authority to a
non-government entity, including individuals, corporations, and NGOs.

Co-management Two or more social actors negotiate, define and guarantee amongst themselves
a fair sharing of the management functions, entitlements and responsibilities
for a given territory, area or set of natural resources.

Sources: Ribot 2002; Borrini-Feyerabend et al. 2000.

Decentralization offers opportunities to develop innovative local systems for gover-
nance and management of natural resources, including protected areas. Such systems
can be more effective and more equitable than protected areas and other natural
resources management activities run by central governments, as has been the norm in the
past. Decentralization can, however, be disastrous for protected areas if local authorities
are not committed to conservation, or not prepared to assume their new responsibilities.
Additional risks are presented when responsibilities are transferred without links to
agencies that possess enforcement authority and have the power to resolve conflicts and
redress abuses of power. Effective and accountable decentralization thus does not
remove the need for central authority; rather, it changes the functions of central government
to the setting and enforcement of framework laws and policies and the provision of
supportive services. The implications of decentralization for protected areas are
discussed in detail in Chapter 2.

1.5.3 Globalization of communications, knowledge and culture

The past few decades have seen enormous changes in the way that humanity communi-
cates – and thereby shares and transforms knowledge and culture. The telecommunica-
tions revolution – telephones, television, and the Internet – provides the “glue” of
globalization that binds together the global socio-economic and institutional changes
that we confront in the 21st Century.

Fifty years ago, most international telephone calls were delivered over short-wave
radio. People got their news from the radio. Faxes, mobile phones, and the Internet did
not exist. Even local telephones were relatively rare – and often non-existent in the rural
areas of most developing countries. Television was a novelty, unknown to most of the
world. Since that time, the world has experienced an accelerating telecommunications
revolution with extraordinary consequences (see Figure 1.5).

Fixed-line – and more recently, mobile – telephone networks now encompass a vast
majority of the planet. Fixed lines have been ubiquitous for some decades in developed
countries, but developing countries have begun to catch up. From 1995 to 1998, developing
countries connected more than 171 million fixed lines, along with 238 million mobile
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subscribers and 8 million leased lines.134 In 1991, less than 1% of the world’s population
had access to a mobile phone and only one-third of countries had a cellular network. By
2002, over 90% of countries had a mobile network, almost one billion people had a
mobile phone, and almost 100 countries had more mobile than fixed-line telephone
subscribers.135

The development and consolidation of the global media market – worth more than
US$1.1 trillion in 2003136 – has also happened very rapidly. Most of the world has
become, in a remarkably short time, one media market, with access to an increasingly
complex – but increasingly common – range of information and entertainment sources
controlled by a relatively small number of private transnational firms:

Where previously media systems were primarily national, in the past few years
a global commercial-media market has emerged … Together, the deregulation
of media ownership, the privatization of television in lucrative European and
Asian markets, and the new communications technologies have made it
possible for media giants to establish powerful distribution networks, within
and among nations … Together, the sixty or seventy first- and second-tier
giants control much of the world’s media: book, magazine and newspaper
publishing; music recording; TV production; TV stations and cable channels;
satellite TV systems; film production; and motion picture theatres.137

The growth of the Internet has been even more remarkable. Restricted to a few
academic and government institutions in developed countries as recently as 20 years ago,
the Internet is now ubiquitous, with 730 million people online, more than 500 million of
them living in countries where English is not the first language.138 For many, the Internet is
becoming a primary source of news and information, an essential tool for daily communi-
cation, and an increasingly important vehicle for commerce. To give but one example,
most of the sources cited in this chapter can be downloaded from the Internet, at no cost.

Access to the Internet is not evenly shared, however, resulting in a “digital divide”, a
term referring to differential access to the Internet, which is much less evenly distributed
than telephone access. “The divide exists between countries at different levels of
development, and within a country, for instance, between urban and rural areas, between
men and women, between the educated and the unschooled or between the young and the
elderly. It is a result of socio-economic disparities and thus little different from other
income, health and education divides.”139 There is some evidence that the digital divide is
shrinking. Developing countries have raised their share of the world’s Internet users
from 2% in 1991 to 23% in 2001. But the nature of the divide is now changing from
quantity – how many people are connected – to quality. High-speed “broadband” access,
which allows practical access to the World Wide Web and all it has to offer, is still
disproportionately concentrated in the developed countries. Luxembourg’s 400,000
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citizens, for example, share between them more international Internet bandwidth than
Africa’s 760 million people, 5 million of whom are Internet users.140

Impacts

The impacts of the global telecommunications and media revolution – and the broader
forces of globalization which it facilitates – are complex, far-reaching and, in many
cases, not yet fully understood. Some aspects are widely appreciated – and often
resented – such as the growing penetration and domination of US popular culture around
the globe, and the increasingly dominant role of English as the de facto global language.
Barber (1995) calls this emerging globalized reality “McWorld”, a future painted by its
proponents

in shimmering pastels, a busy portrait of onrushing economic, technological and
ecological forces that demand integration and uniformity and that mesmerize
peoples everywhere with fast music, fast computers, and fast food – MTV,
Macintosh, and McDonalds – pressing nations into one homogeneous global
theme park, one McWorld tied together by communications, information, enter-
tainment and commerce.

The advent of “McWorld” has considerable implications for conservation, and for the
day-to-day work of protected areas managers. People all over the planet now regularly
watch the same TV shows on nature conservation and protected areas issues on popular
wildlife channels. Websites disseminate ecotourism opportunities to the farthest corners
of the globe. Extensive technical and policy information on protected areas can be
accessed almost anywhere in the world at the click of a mouse. The Internet allows
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Figure 1.5 Fixed telephone lines, mobile phones and internet users (in billions)
and annual growth rate (in %) 1950–2000

Source: International Telecommunications Union 2002.
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protected area managers to communicate with each other, and with technical experts, in
real time. (This is one of the main goals of the Protect Areas Learning Network –
PALNet – discussed in Chapter 4.)

By the same token, the global media and Internet revolution means that local issues
and conflicts now have an instant global audience. Illegal logging in Indonesia, wildlife
poaching in Africa, or politically-expedient giveaways of logging rights in the US
national forests are no longer just local stories. Whatever happens on the ground in and
around a protected area, there is a good chance that the whole world will be watching,
activists will raise the alarm, and politicians will take notice.

1.6 What’s a protected area manager to do?

This brief tour of the startling and unsettling global changes sweeping the planet may leave
many protected area managers and policy makers saying “yes, but what can I do about all
of this?” Understanding the nature of global change and appreciating the present and
future impacts of these changes on protected areas and their management is the first step.
But the crucial second step is to take action, bearing in mind that there are things one can
control, things one can take advantage of, things one can influence, and some things that
can only be appreciated, understood, and adapted to as best as one can.

The remaining four chapters of this volume elaborate what we believe are the key
areas where protected area managers and policy makers – and the politicians and stake-
holders who can and should become their partners – need to take action to respond effec-
tively to the global change factors outlined in this chapter:

� Build and strengthen comprehensive protected area systems that conserve the full
range of biodiversity and ecosystem services, and systematically incorporate
actions that counter, mitigate, and adapt to the socio-economic and biophysical
dimensions of global change (Chapter 2);

� Develop and manage protected area systems in participatory and equitable ways
that respect and enlist the multiple stakeholders who depend on protected area
resources and are affected by protected area policies, implement new global
norms of respect for human rights and democracy, and utilize the diverse forms of
protected areas governance that have developed in recent decades (Chapter 3);

� Develop the capacities needed to build, strengthen and manage protected areas in
an adaptive manner that incorporate responses to global change factors (Chapter
4);

� Establish and implement systematic monitoring and evaluation of the effective-
ness of protected areas management in a changing world, and use evaluation
results to inform and adapt management to changing conditions and lessons
learned about what works and what doesn’t (Chapter 5).

These are daunting challenges, but they can be met. The most important global change
of the 21st Century for protected area managers will be changing the way we conduct our
own business to meet the unprecedented challenges of a fundamentally new world.
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