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Food consumption

As wealth increases, people consume more calories and there is
an increase in the consumption of protein in the form of meat and
dairy products (FAO, 2006b). To investigate how this affects the
Ecological Footprint, we replaced the FAO baseline diet with the
diets from two contrasting countries: Italy and Malaysia.

These two countries differ firstly in their caloric intake
(3,685kcal in Ttaly compared to 2,863kcal in Malaysia), and
secondly in the amount of calories consumed in the form of meat
and dairy products. The Malaysian diet is made up of 12 per cent
meat and dairy products, versus 21 per cent in the Italian diet —
half the amount when total calories are taken into account.

The first model combines the renewable energy scenario
with the assumption that everyone in the world has an average
Italian diet (Figure 35a). The second model assumes that everyone
has an average Malaysian diet (Figure 35b). The outcomes of these
are markedly different. With 9.2 billion people eating a typical
Malaysian diet the Footprint reaches just under 1.3 planets by
2050, whilst following an Italian diet the Footprint in 2050 will be
closer to 2 planets.
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The last two years have seen the rise of discussions at an
international level on the need to build a global “green
economy”. In a green economy, economic thinking
embraces people and the planet.

Photo: The grandchildren of WWF Climate Witness Marush
Narankhuu, a nomadic herder in Mongolia. The solar panel allows
Marush and her family to keep a phone battery charged and call for
medical assistance if needed. WWF has been at work

in the area helping local communities make sustainable use of
natural resources — in this case, energy from the sun.
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Chapter 3: A green economy

A GREEN ECONOMY?

The last two years have seen the rise of discussions at an
international level on the need to build a global “green economy”.
In a green economy, economic thinking embraces people and the
planet. The preceding sections of this report have provided the
information and assessments on a variety of issues that will need
to be addressed in the coming years by governments in their
policies, businesses in their practices and consumers in their
choices. They all have a role to play. The scope of the challenges
is significant. For its part, WWF proposes that the following six
interconnected areas be the centre of attention.

1. Development pathways

Firstly, our definition and measurement of prosperity and success
needs to change. In recent history, income and consumption have
become important facets of development and in the last 80 years

GDP has been used as the main indicator of progress. Yet it is not the

full story: ultimately we should be striving for personal and societal
well-being. Above a certain income level, more consumption does
not dramatically increase social benefits, and further increases in
income per capita do not significantly increase human well-being.

There is growing recognition that, in addition to income,
well-being includes social and personal elements that together
allow people to lead lives they value.

This is not to say that GDP does not have its place. It does,
up to a point, but it needs to be complemented by other indicators
such as those featured in this report — the Human Development
Index, the Gini coefficient, the Living Planet Index, ecosystem
services indices and the Ecological Footprint. Bringing the use
of natural resources within ecological limits is part of the jigsaw
puzzle of finding development pathways that allow us to live in
harmony with nature.

2. Investing in our natural capital
Protected areas:

In order to live in harmony with nature we also need to invest in it, not
take it for granted. A building block of this has to be the adequate
protection of representative areas of our forests, freshwater

areas and oceans. The current Convention on Biological Diversity
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(CBD) target of 10 per cent protection for each ecological region has
only been achieved in approximately 55 per cent of all terrestrial
ecoregions. Further, particular emphasis needs to be placed on those
two-thirds of the oceans which lie beyond national jurisdictions.
How much space should be set aside to conserve biodiversity,
not just for carbon storage and the maintenance of ecosystem
services, but also for the inherent ethical reasons that have guided
the principles of sustainable development? WWF and many
other organizations believe that a 15 per cent target should be the
minimum. This new target is important as protected areas will
play an increasing role in building resilience to climate change.
We are already on a pathway to temperature increases that will
require extra space for the evolution of nature and the migration
of species.

Biome-based imperatives:
Yet creating protected areas will not be enough. The three biomes of
forests, freshwater and oceans have their own particular challenges.

Forests: Deforestation continues at an alarming rate. At the CBD
oth Conference of the Parties (COP 9) in Bonn in 2008, 67 ministers
signed up to achieving zero net deforestation by 2020. Now we need
a worldwide effort involving traditional means (protected areas),
new initiatives (REDD+) and market mechanisms (best practice in
commodity supply chains) to bring this about.

Freshwater: We need to manage freshwater systems with the
aim of providing for human needs and freshwater ecosystems.
This means better policies for keeping water use within nature’s
limits and avoiding the fragmentation of freshwater systems.

It also means providing everyone with water as a basic human
right, creating agricultural systems that optimize water without
impacting the watershed, and designing and operating dams
and other in-stream infrastructure to better balance nature and
humanity’s needs.

Marine: Overcapacity of fishing fleets, and, from that,
overexploitation, is the main pressure on marine fisheries globally,
leading to the loss of biodiversity and ecosystem structure. The
overfishing includes the indiscriminate capture of non-target
marine life, typically referred to as bycatch and/or discards. In the
short term, we need to reduce the capacity of commercial fishing
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fleets in order to bring fishing into balance with sustainable
harvesting levels. As populations then recover this should permit
higher, longer-term harvesting catches.

Investment in biocapacity:

Complementary to investment in the direct protection of nature,
we need to invest in biocapacity. Options for enhancing land
productivity include restoring degraded land and improving land
tenure, land management, crop management and crop yield.

Here, markets have a role to play. Better management
practices for the production of crops increase the efficiency of
production, thus helping to increase biocapacity as well as reduce
the Ecological Footprint. This is complemented by certification
schemes (such as those run by the Forest Stewardship Council and
Marine Stewardship Council) for sustainable production practices
that maintain ecosystem integrity and long-term productivity.

By involving companies at different points along the supply
chain, market mechanisms help to connect sustainable producers
to domestic or international markets and influence industry-
scale behaviour. Whilst this behaviour is voluntary, the ultimate
goal should be to transform markets so that environmental
sustainability is no longer a choice but a value embedded in every
product available to consumers.

Enhance land productivity

Valuing biodiversity and ecosystem services:
To facilitate this investment we need a proper system for
measuring the value of nature. Governments can account for
ecosystf:rp services in cost-benefit a'nalyses that guide la'lnd— Develop valuation tools
use policies and development permits. We must start with the to distinguish between
measurement of the economic value of biodiversity and ecosystem the evaluation and the
services by governments. This would be the first step to providing ANIEGE R e e
new additional financing for biodiversity conservation, which
in turn would lead to a new impetus for the conservation and
restoration of biodiversity and ecosystem services, including roles
for local communities and indigenous peoples.
Companies can act in a similar way to make better longer-
term sustainable investment decisions. We need to move to a
situation where products include the costs of externalities — such
as water, carbon storage and restoring degraded ecosystems
— in their price. Voluntary certification schemes are one way
of achieving this. Users can be expected to invest in long-term
sustainable management of resources as long as resources have
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Equalise food aspirations

We will be faced with
land allocation dilemmas

a clear future value, and as long as they are assured of continued
access to, and substantial benefits from, those resources in
the future.

3. Energy and food
Our scenario modelling has highlighted two big issues for the
future that we need to focus on: energy and food.

In a new energy analysis WWF is undertaking, we show
how the provision of clean renewable energy for all is possible.
This will involve investing in energy-efficient buildings and
transport systems that consume less energy, and shifting to
electricity as a primary energy source as this facilitates the supply
of renewable energy. We believe it is possible not only to increase
access to clean energy for those who currently rely on fuelwood,
but to virtually eliminate the reliance on fossil fuels, thereby
cutting carbon emissions dramatically. This will involve investing
in technology and innovation to make production more energy
efficient. It will also create a whole new era of green jobs.

Food is set to be the next major issue for the world — not just
tackling malnutrition and over-consumption, but also ensuring
equitable access to food and revising our aspirations regarding the
food we eat. This is part of the debate on development pathways
that countries will need to follow. It will play out also in debates on
how we allocate the productive land.

4. Land allocation and land-use planning

Will there be enough land for us to produce the food, feed and fuel
for our needs in the future? And will there also be enough land
available to conserve biodiversity and ecosystem services?

The FAO has estimated that an increase of 70 per cent in
food production is required to feed the future global population
(FAO, 20009). It has concluded that there is enough land. Yet in
order to reduce our reliance on fossil fuels we will also need to
allocate significant areas of land and forests for biofuels and
biomaterials.

Our work on the ground across the world has provided
us with the insight that in reality there are likely to be many
constraints to making more land available or to raising yields:
land tenure rights for small communities and indigenous peoples,
land ownership questions, a lack of infrastructure, and water
availability are just some of the factors that will restrict the
amount of land available for growing crops.
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A further tension will be the strategic direction that governments of
countries with high and low levels of biocapacity take. For example,
Canada and Australia have high biocapacity per person and have the
opportunity to use and consume more, or to export their “excess”.
Countries like Singapore or the UK have a deficitthat can only be
met by relying on the productivity of other countries’ resources.
Biocapacity has already become a geopolitical issue.
The grab for land and water which is happening especially in
Africa is a natural though worrying response to concerns about
biocapacity. We will need new tools and processes for managing
and deciding upon these competing demands on land.

5. Sharing limited resources/inequality

These tools and processes will need to guarantee equitable access
to and distribution of energy, water and food across nations and
peoples. The failure of the Copenhagen climate conference in
December 2009 and the scrambles by individual governments to
secure water, land, oil and minerals illustrate the difficulties of
reaching international agreement on such issues. One idea is to
consider national “budgets” for our key resources. For example,
allocating a national carbon budget would allow each country

to decide at a national level how it would keep greenhouse gas
emissions within safe limits. The logic behind the concept

of carbon budgets could serve as a useful starting point for
discussions on the allocation of other resources.

The analysis in this report indicates that the emphasis is on
governments, companies and individuals to tackle high levels of
consumption. There is a legitimate desire by those on low incomes
to consume more, especially in low-income countries. However, a
different mindset will be required from the higher-income countries
and those across the world with high-consumption lifestyles.

For individuals there are many personal choices ahead,
including purchasing more goods produced in a sustainable
manner, making fewer journeys and eating less meat. We also need
a mindset shift to tackle both wasteful and artificial consumption
— the former associated with individual decisions and the latter
driven in part by industry overcapacity.

The Economics of Ecosystems and Biodiversity (TEEB)
report has highlighted the perverse nature of subsidies across
energy, fisheries and agriculture. When nature is fully accounted
for, far from adding value to society, these subsidies have become
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drivers of overcapacity which leads to wasteful and artificial
consumption as well as the loss of biodiversity and ecosystem
services. These subsidies are therefore harmful to the long-term
prosperity of humanity.

6. Institutions, decision-making and governance

Who is going to lead these transformations, and who will take the
decisions? Despite decades of international recognition of the need
to conserve biodiversity and achieve sustainable development, both
these goals remain elusive. This is a failure of governance — both
of institutions and of regulation — a failure of governments and a
failure of the market.

There are emerging solutions, at both national and local
levels. Far-sighted governments will see the opportunity to
gain national economic and societal competitiveness through
approaches such as valuing nature and allocating resources in a
manner that provides societal prosperity and resilience. This is
likely to also involve investments in local governance involving
multi-stakeholder groups formed to tackle specific issues, such as
the management of and equitable access to resources. There are
already some examples of this in action, for example in the regency
of Merauke in Papua, Indonesia, where ecosystem and community-
based spatial planning has formal status (WWF-Indonesia, 20009).

Yet national-level efforts will not be enough. International
collective action will also be needed to tackle global issues such
as subsidies and global inequality. Developing mechanisms at
the international level can help ensure the coordination of local,
regional and sector-specific solutions. International action is
also needed to develop financing mechanisms to facilitate the
changes needed.

Businesses also have a role to play, both nationally and
internationally, in strengthening governance through engagement
in voluntary measures (such as roundtables and certification) and
working with civil society and governments to ensure that such
voluntary governance mechanisms are more formally recognized.
More important is their ability to use the power of the market to
drive change, based upon the recognition that natural assets are
different from created assets.
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Appendix

Global Living Planet Index

The species population data used to calculate the index are
gathered from a variety of sources published in scientific journals,
in NGO literature, or on the World Wide Web. All data used in
constructing the index are time series of either population size,
density, abundance or a proxy of abundance. The period covered
by the data runs from 1970 to 2007. Annual data points were
interpolated for time series with six or more data points using
generalized additive modelling, or by assuming a constant annual
rate of change for time series with less than six data points, and
the average rate of change in each year across all species was
calculated. The average annual rates of change in successive years
were chained together to make an index, with the index value

in 1970 set to 1. The global, temperate and tropical LPIs were
aggregated according to the hierarchy of indices shown in Figure
36. Temperate and tropical zones for terrestrial, freshwater and
marine systems are shown on Map 2 (page 28).

System and biome LPIs

Each species is classified as being terrestrial, freshwater or marine,
according to which system it is most dependent on for survival

and reproduction. Each terrestrial species population was also
assigned to a biome depending on its geographic location. Biomes
are based on habitat cover or potential vegetation type. The indices
for terrestrial, freshwater and marine systems were aggregated

by giving equal weight to temperate and tropical species within
each system, i.e. a tropical index and a temperate index were first
calculated for each system and the two were then aggregated

to create the system index. The grassland and dryland indices
were calculated as an index of populations found within a set of
terrestrial biomes: grasslands included tropical and subtropical
grasslands and savannahs, temperate grasslands and savannahs,
flooded grasslands and savannahs, montane grasslands and
shrublands, and tundra;
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Appendix table 1:

The number of terrestrial
and freshwater species
by realm

drylands included tropical and subtropical dry forests, tropical
and subtropical grasslands and savannahs, Mediterranean forests,
woodlands and scrub, deserts, and xeric shrublands. Each species
was given equal weight.

Realm LPIs

Each species population was assigned to a biogeographic realm.
Realms are geographic regions whose species’ have relatively
distinct evolutionary histories from one another. Each species
population in the LPI database was assigned to a realm according
to its geographic location. Realm indices were calculated by giving
equal weight to each species, with the exception of the Nearctic
realm, in which indices for bird and non-bird species were
calculated and then aggregated with equal weight. This was done
because the volume of time series data for birds available from
this realm far outweighs all other species put together. The data
from Indo-Malaya, Australasia and Oceania were insufficient to
calculate indices for these realms, so they were combined into a
super-realm, Indo-Pacific.

Actual species’  Actual species in LPT
number by realm database

Nearctic 2,607 684 4

Palearctic 4,878 514 62
Afrotropical 7,993 237 42
Neotropical 13,566 478 22
Indo-Pacific 13,004 300 24

Taxonomic LPIs

Separate indices were calculated for bird and mammal species to
show trends within those vertebrate classes. Equal weight was given
to tropical and temperate species within each class. Individual
species’ graphs show trends in a single population time series to
illustrate the nature of the data from which LPIs are calculated.
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No. of species Percent change*
in index 1970-2007

Total Global 2,544 -28% -36% -20%
Tropical 1,216 -60% -67% -51%
Temperate 1,492 29% 18% 42%
Terrestrial Global 1,341 -25% -34% -13%
Temperate 731 5% -3% 14%
Tropical 653 -46% -58% -30%
Freshwater Global 714 -35% -47% -21%
Temperate 440 36% 12% 66%
Tropical 347 -69% -78% -57%
Marine Global 636 -24% -40% -5%
Temperate 428 52% 25% 84%
Tropical 254 -62% -75% -43%
Biogeographic
realms Afrotropical 237 -18% -43% 23%
Indo-Pacific 300 -66% -75% -55%
Neotropical 478 -55% -76% -13%
Nearctic 684 -4% -12% 5%
Palearctic 514 43% 23% 66%
By country
income High income 1,699 5% -3% 13%
Middle income 1,060 -25% -38% -10%
Low income 210 -58% -75% -28%
Appendix Table 2: For more information on the Living Planet Index at a global and national level, see
Trends in the Living Butchart, S.H.M. et al., 2010; Collen, B. et al., 2009; Collen, B. et al., 2008; Loh, J. et
Planet Indices al., 2008; Loh, J. et al., 2005; McRae, L. et al., 2009; McRae, L. et al., 2007

between 1970 and
2007, with 95%
confidence limits
Income categories are
based on the World Bank
income classifications,
2007. Positive number
means increase, negative
means decline
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Figure 36: Turning population trends into
the Living Planet Index

Each of the individual populations within the GLOBAL
database is classified according to whether it
is tropical/temperate and freshwater/marine/ LPI
terrestrial. These classifications are specific to the
population rather than to the species, and some
migratory species, such as red salmon, may have
both freshwater and marine populations, or may be
found in both tropical and temperate zones. These
groups are used to calculate the “cuts” of the LPI
found on pages 22 to 33, or are all brought together TROPICAL
to calculate the global Living Planet Index

FRESHWATER TROPICAL TEMPERATE
LPI FRESHWATER FRESHWATER

TROPICAL TEMPERATE
MARINE MARINE
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ECOLOGICAL FOOTPRINT:
FREQUENTLY ASKED QUESTIONS

How is the Ecological Footprint calculated?

The Ecological Footprint measures the amount of biologically
productive land and water area required to produce the resources
an individual, population or activity consumes and to absorb
the waste it generates, given prevailing technology and resource
management. This area is expressed in global hectares (hectares
with world-average biological productivity). Footprint calculations
use yield factors to normalize countries’ biological productivity
to world averages (e.g. comparing tonnes of wheat per UK hectare
versus per world average hectare) and equivalence factors to take
into account differences in world average productivity among land
types (e.g. world average forest versus world average cropland).

Footprint and biocapacity results for countries are
calculated annually by Global Footprint Network. Collaborations
with national governments are invited, and serve to improve the
data and methodology used for the National Footprint Accounts.
To date, Switzerland has completed a review, and Belgium,
Ecuador, Finland, Germany, Ireland, Japan and the UAE have
partially reviewed or are reviewing their accounts. The continuing
methodological development of the National Footprint Accounts is
overseen by a formal review committee. A detailed methods paper
and copies of sample calculation sheets can be obtained from
wwuw.footprintnetwork.org

Footprint analyses can be conducted on any scale. There
is growing recognition of the need to standardize sub-national
Footprint applications in order to increase comparability across
studies and longitudinally. Methods and approaches for calculating
the Footprint of municipalities, organizations and products are
currently being aligned through a global Ecological Footprint
standards initiative. For more information on Ecological Footprint
standards see www.footprintstandards.org

What is included in the Ecological Footprint?
What is excluded?

To avoid exaggerating human demand on nature, the Ecological
Footprint includes only those aspects of resource consumption and
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waste production for which the Earth has regenerative capacity,
and where data exist that allow this demand to be expressed in
terms of productive area. For example, toxic releases are not
accounted for in Ecological Footprint accounts. Nor are freshwater
withdrawals, although the energy used to pump or treat water

is included.

Ecological Footprint accounts provide snapshots of past
resource demand and availability. They do not predict the future.
Thus, while the Footprint does not estimate future losses caused by
current degradation of ecosystems, if this degradation persists it
may be reflected in future accounts as a reduction in biocapacity.

Footprint accounts also do not indicate the intensity
with which a biologically productive area is being used. Being a
biophysical measure, it also does not evaluate the essential social
and economic dimensions of sustainability.

How is international trade taken into account?
The National Footprint Accounts calculate the Ecological Footprint
associated with each country’s total consumption by summing
the Footprint of its imports and its production, and subtracting
the Footprint of its exports. This means that the resource use and
emissions associated with producing a car that is manufactured in
Japan but sold and used in India will contribute to India’s rather
than Japan’s consumption Footprint.

National consumption footprints can be distorted when
the resources used and waste generated in making products for
export are not fully documented for every country. Inaccuracies in
reported trade can significantly affect the Footprint estimates for
countries where trade flows are large relative to total consumption.
However, this does not affect the total global Footprint.

How does the Ecological Footprint account for the

use of fossil fuels?

Fossil fuels such as coal, oil and natural gas are extracted from
the Earth’s crust and are not renewable in ecological time spans.
When these fuels burn, carbon dioxide (CO2) is emitted into

the atmosphere. There are two ways in which this CO2 can be
stored: human technological sequestration of these emissions,
such as deep-well injection, or natural sequestration. Natural
sequestration occurs when ecosystems absorb CO2 and store it
either in standing biomass such as trees or in soil.
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The carbon footprint is calculated by estimating how much
natural sequestration would be necessary to maintain a constant
concentration of CO2 in the atmosphere. After subtracting the
amount of CO2 absorbed by the oceans, Ecological Footprint
accounts calculate the area required to absorb and retain the
remaining carbon based on the average sequestration rate of the
world’s forests. CO2 sequestered by artificial means would also be
subtracted from the Ecological Footprint total, but at present this
quantity is negligible. In 2007, one global hectare could absorb the
COz2 released by burning approximately 1,450 litres of gasoline.
Expressing CO2 emissions in terms of an equivalent
bioproductive area does not imply that carbon sequestration in
biomass is the key to resolving global climate change. On the
contrary, it shows that the biosphere has insufficient capacity
to offset current rates of anthropogenic CO2 emissions. The
contribution of CO2 emissions to the total Ecological Footprint
is based on an estimate of world average forest yields. This
sequestration capacity may change over time. As forests mature,
their CO2 sequestration rates tend to decline. If these forests are
degraded or cleared, they may become net emitters of CO2.
Carbon emissions from some sources other than fossil fuel
combustion are incorporated in the National Footprint Accounts
at the global level. These include fugitive emissions from the
flaring of gas in oil and natural gas production, carbon released
by chemical reactions in cement production and emissions from
tropical forest fires.

Does the Ecological Footprint take into account

other species?

The Ecological Footprint compares human demand on nature with
nature’s capacity to meet this demand. It thus serves as an indicator
of human pressure on local and global ecosystems. In 2007,
humanity’s demand exceeded the biosphere’s regeneration rate by
more than 50 per cent. This overshoot may result in depletion of
ecosystems and fill-up of waste sinks. This ecosystem stress may
negatively impact biodiversity. However, the Footprint does not
measure this latter impact directly, nor does it specify how much
overshoot must be reduced by if negative impacts are to be avoided.
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Does the Ecological Footprint say what is a “fair” or
“equitable” use of resources?

The Footprint documents what has happened in the past. It can
quantitatively describe the ecological resources used by an
individual or a population, but it does not prescribe what they
should be using. Resource allocation is a policy issue, based on
societal beliefs about what is or is not equitable. While Footprint
accounting can determine the average biocapacity that is available
per person, it does not stipulate how this biocapacity should be
allocated among individuals or countries. However, it does provide
a context for such discussions.

How relevant is the Ecological Footprint if the supply
of renewable resources can be increased and advances
in technology can slow the depletion of non-renewable
resources?

The Ecological Footprint measures the current state of resource
use and waste generation. It asks: in a given year, did human
demands on ecosystems exceed the ability of ecosystems to meet
these demands? Footprint analysis reflects both increases in the
productivity of renewable resources and technological innovation
(for example, if the paper industry doubles the overall efficiency
of paper production, the Footprint per tonne of paper will halve).
Ecological Footprint accounts capture these changes once they
occur and can determine the extent to which these innovations
have succeeded in bringing human demand within the capacity
of the planet’s ecosystems. If there is a sufficient increase in
ecological supply and a reduction in human demand due to
technological advances or other factors, Footprint accounts will
show this as the elimination of global overshoot.

For additional information about current Ecological Footprint
methodology, data sources, assumptions and results, please visit:
wwuw.footprintnetwork.org/atlas

For more information on the Ecological Footprint at a global level, please see:
Butchart, S.H.M. et al., 2010; GFN, 2010b; GTZ, 2010; Kitzes, J.,2008; Wackernagel,
M. et al., 2008; at a regional and national level please see: Ewing, B. et al., 20009;
GFN, 2008; WWF, 2007; 2008c; for further information on the methodology used
to calculate the Ecological Footprint, please see: Ewing B. et al., 2009; Galli, A. et
al., 2007.
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The Earth from space. The atmosphere is visible as a thin
layer. As we increasingly recognize the need to manage
our planet, protecting our atmosphere will be crucial to
protecting life on Earth.
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