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China is undergoing rapid industrialization and
urbanization, and is increasingly facing challenges to
sustainable development. Other countries have gone
through a similar process, but the internal and external
context faced by China today is very different to that of
previous decades.

Humanity’s Ecological Footprint first exceeded the
Earth’s biocapacity in the 1970s, and since then the
planet has been experiencing the effects of an increasing
ecological overshoot. The challenge of managing
renewable resources sustainably has never been greater
and is particularly acute for countries facing resource
constraints. China’s per capita Ecological Footprint is
lower than the global average level, but still amounts
to more than twice the per capita biocapacity available
within its borders. With its limited ecological assets,
China is currently experiencing a biocapacity deficit
and serious ecological pressures. China must find a new
way to integrate ecological considerations into socio-
economic progress, in order to create harmony between
humanity and nature.

In order to achieve this, we suggest addressing the following five
aspects:

1. Consume wisely: shift consumption patterns towards a
sustainable, low footprint model. A new consumption model would
emphasize moderation, waste reduction, and the use of resource
efficient, environmentally friendly products.

6 Forest Stewardship Council.
7 Marine Stewardship Council.

Raise public awareness of the need for sustainable
consumption in order to transform consumer
preferences so that they become a driving force for
a green economy; the public sector should lead by
developing green procurement policies.

Promote sustainability certification such as the carbon
footprint label, FSC®, MSC’, etc. Give preferential
policies (e.g. taxes, subsidies, etc.) and incentives for
consumers to select products with smaller indirect or
embodied footprints.

Lay the foundation for sustainable consumption
in urban areas through smart urban planning and
infrastructure development, namely by building
compact, high density, walkable cities with excellent
public transportation systems (e.g.subways, light rail,
trains, buses).

Pay attention to rural consumption trends, including
well-coordinated development of urban and rural
areas, the provision of proper infrastructure support,
and incentives to rural residents towards sustainable
consumption patterns.

2. Improve production processes: promote the efficient use
of resources and introduce the concept of low footprint into
manufacturing and processing.

Develop binding indicators for resource efficiency.

* Develop renewable energy while increasing energy
efficiency. Increase the proportion of renewable
energy in the country’s total energy mix through a
guaranteed price and more ambitious targets.

e Maximize water resource utilization efficiencies and
minimize the water footprint in industrial production.
Promote sustainable farming, including water saving
technologies (e.g. drip and spray irrigation) and
appropriate applications of agricultural chemicals and
fertilizers.

Integrate the value of natural capital and ecosystem
services into the pricing of natural resources and
corporate accounting systems.
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3. Preserve natural capital: leave space for nature while
maintaining and supporting biocapacity and meeting human needs.

Improve zoning systems to conserve ecosystems;
establish ecological redlines® in key ecosystems.

Recognize and assess the value of natural capital and
ecosystem services and promote market mechanisms
that are complementary to the current eco-
compensation systems in China.

Promote Integrated River Basin Management,
including connectivity of riverine and lake systems,
equitable water allocation, effective flood and drought
management, sustainable hydropower and river
restoration to conserve freshwater ecosystems.

4. Redirect financial flows: promote green finance and
investment, leverage financial resources to support conservation,
sustainable resource management and innovation.

Utilize fiscal and tax policy to redirect financial flows
to resource efficient and environmentally friendly
industries, while discriminating against industries that
have negative environmental impacts.

¢ Ensure that banks and other financial institutions

incorporate environmental and social risks into
their loan assessment processes based on the Green
Credit Guidelines published by the China Banking
Regulatory Commission in February 2012.

- Develop sectoral lending guidelines for different
industries.

- Increase loans to projects or businesses in renewable
energy, energy efficiency, and resource efficient
industries, while restricting loans to industries and
businesses with negative environmental impacts.

- Strengthen the supervision of green credit through
establishing an evaluation and monitoring system
while supporting capacity building.

International financial flows from China should
become an important driving force in global
conservation and sustainable resource management.
Environmental standards should be further integrated
into China’s Going Global strategy.

5. Utilize institutional and market mechanisms to promote
ecological progress.

Establish an indicator system that goes Beyond GDP
and integrates economic, social and environmental
aspects to measure progress on development; use
Ecological Footprint and biocapacity as indicators to
measure ecological progress.

Promote market mechanisms to facilitate environmental
protection, including payments for ecosystem
services, carbon emissions trading and water rights
trading.

Build efficient water resource management platforms,
increase stakeholder participation, and establish
an effective social mechanism to cope with water
catchment risks.

Enhance domestic and international cooperation
in environmental protection, so as to promote the
development of partnerships and the sharing of
experiences, resources and knowledge.

8 The ecological redline indicates areas that the Chinese government considers to be key ecological function areas, or marine or terrestrial areas that are considered sensitive. This concept was introduced in May 2012 by the Ministry of
Environmental Protection, and these ‘redline’ areas will see limited development and increased environmental protection. These redline areas will also be taken into account when policies, procedures and standards are established for neighboring
regions.
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ANNEX 1 TECHNICAL QUESTIONS
FREQUENTLY ASKED QUESTIONS

1.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).

A detailed methods paper and copies of sample
calculation sheets can be obtained from www.
footprintnetwork.org

2.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 waste production for which
the Earth has regenerative capacity, and where data
exists 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.

3. What s the data source of Ecological Footprint?

In this report, Ecological Footprint and biocapacity
results are presented based on the National Footprint
Accounts (conducted by GFN) as well as analysis
conducted by IGSNRR. The National Footprint
Accounts are based mostly on United Nations datasets
and reported at the national level. IGSNRR results
are based on datasets from the National Bureau of
Statistics in China and include sub-national results by
urban and rural populations. All Ecological Footprint
and biocapacity results are expressed in units of global
average bioproductive hectares (global hectares). In this
report, all the global data is updated to 2008, while all
the Chinese provincial level data is updated to 2009.

4.How does the Ecological Footprint account for the use of fossil
fuels?
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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 (COy) is emitted into the atmosphere. There
are two ways in which this CO; can be stored: human
technological sequestration of these emissions, such as
deep-well injection, or natural sequestration. Natural
sequestration occurs when ecosystems absorb CO, and
store it either in standing biomass, such as trees, or in
soil.

The Carbon footprint is calculated by estimating
how much natural sequestration would be necessary
to maintain a constant concentration of CO; in the
atmosphere. After subtracting the amount of CO»
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. CO; sequestered by artificial
means would also be subtracted from the Ecological
Footprint total, but at present this quantity is negligible.
In 2008, 1 global hectare could absorb the CO, released
by burning approximately 1,450 litres of gasoline.

Expressing CO, 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 CO, emissions. The contribution of
CO; emissions to the total Ecological Footprint is based
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on an estimate of world average forest yields. This
sequestration capacity may change over time. As forests
mature, their CO; sequestration rates tend to decline. If
these forests are degraded or cleared, they may become
net emitters of CO,.

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.

5. 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.

6. What is Water Footprint?

Water Footprint (WF) of a country or region shows
the total volume of water directly or indirectly used to
produce the goods and services consumed by inhabitants
there. Water footprint consists of two parts: the internal
and the external.

The Water Footprint can be considered from the
perspective of production or consumption. The Water
Footprint of production of a country or a region is

the volume of freshwater used to produce goods and
services within a given area, irrespective of where those
goods and services are consumed.

The Water Footprint of Consumption of a region is
the volume of water used in the production of goods
and services that are consumed by the residents of that
region, irrespective of where the goods and services are
produced.

Water stress can be defined as the proportion of
renewable surface water and underground water that is
consumed by households, industry and agriculture in a
given country or a region on a year round basis.

7. What is the methodology of Water Footprint?

The unit of cubic meters is used to express Water
Footprint. Water Footprint classification and accounts
are generally consistent with those reported in the WWF
Living Planet Report. The Water Footprint calculations
are based on the Food and Agriculture Organization
datasets.

8. What is the Living Planet Index?

The Living Planet Index (LPI) is an indicator of the
state of global biological diversity, which is calculated
basing on trends in vertebrate populations of species
from around the world (WWF, 2010).

The 2012 LPI is based on trends in 9014 populations of
2688 species of mammal, bird, reptile, amphibian and
fish from around the globe.

LPI can be used in different scales from global level,
to national level, regional level and so on. A national or
regional LPI is of great use at national scale for tracking
progress towards different biodiversity targets, and for

assessing the long-term effectiveness of conservation
actions and policies (BIP, WWF and ZSL 2008) .

9. How is the Living Planet Index calculated?

The data used in constructing the global LPI are time
series of either population size, density, abundance or
a proxy of abundance. To set up a LPI, the first step is
to calculate the annual rate of change in the population
of each species based on databases. The index then
calculates the average changes across all populations
for each year from 1970, when data collection began, to
the latest data for which data is available (Collen et al.,
2009; ZSL,WWF2012).

10. Where do the data in China’s LPI Database come from?

All data in the database are vertebrate population time
series of either population size, density, abundance or
capture rate. The population information were collected
from published scientific literatures, monographs,
government reports, investigative reports of conservation
zones, and records of species distribution and population
numbers issued by authorities. Only those species with
time-series information data (a measure of population
size that is available for at least two years) are included,
and information available on the data collection method,
as well as the unit of measurement. All data in the
same population time series must be collected using
the same method, and the data source referenced and
traceable ( WWF et al., 2012). The dataset also includes
all the species’ biological, ecological and conservation
information (taxa, geographic coordinates, habitat
types, population dynamics, conservation measures,
references, etc.).
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11. The quality of the data in the China’s LPI Database

To assess the quality of the data, a score was generated
for each time series by: type of source (3, journal article;
2, government report or secondary source; 1, expert
judgement or unpublished report; 0, un-known), type of
method (3, full population count, index, density measure,
or measure per unit effort; 2, estimate; 1, proxy; 0,
unknown), and whether or not a measure of variation was
calculated (1, yes; 0, no) (Collen et al, 2009). 91.53% of
the 1417 times series scored between 6-7, which were
considered high quality (Collen et al, 2009).

12. How is the Trend Index for selected flagship and keystone
species calculated?

There are more than one population time series for most
of the species. Firstly, for each population, the rate of
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change from one year to the next is calculated, annual
data points were interpolated for time series with less
than six data points, and for those longer time series
generalized additive modelling was used to fit a curve
through the data points. Secondly, the average rate of
change across all of the populations for a single species
is calculated for each year (Collen et al, 2009, WWF et
al., 2010, 2012). In our case studies, we only used GAM
model in three species with continuous monitoring
records: Pere David’s deer, Qinghai lake naked carp and
Crested Ibis.
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ANNEX 2 GLOSSARY OF TERMS

The demand on biocapacity required to sequester (through photosynthesis) the carbon dioxide (CO,) emissions from fossil fuel combustion. Although fossil fuels
are extracted from the Earth’s crust and are not regenerated in human time scales, their use demands ecological services if the resultant CO, is not to accumulate

Carbon footprint in the atmosphere. The Ecological Footprint therefore includes the biocapacity, typically that of unharvested forests, needed to absorb that fraction of fossil CO,
that is not absorbed by the ocean (Global Footprint Network, 2012). There are several calculators that use the phrase “Carbon Footprint”, but many just calculate
tonnes of carbon, or tonnes of carbon per Euro, rather than demand on bioproductive area.

The difference between the biocapacity and Ecological Footprint of a region or country. A biocapacity deficit occurs when the Footprint of a population exceeds the

Bi i fici I . . . . . . . . . . . . §
iocapacity defici/surplus biocapacity of the area available to that population. Conversely, a biocapacity surplus exists when the biocapacity of a region exceeds its population’s Footprint.

Green Water Footprint Green water footprint is the volume of rainwater that is taken up by crops from the soil and subsequently evaporated;

Gray Water Footprint gﬁ a\llgzer footprint is the volume of water required to dilute water pollutants to such an extent that the quality of ambient water remains above designated quality

The Water Footprint of Consumption of a region is the volume of water used in the production of goods and services that are consumed by the residents of that
region, irrespective of where the goods and services are produced.

The LPI-Living Planet Index- reflects changes in the health of the planet’s ecosystems by tracking trends in a large number of populations of vertebrate species.
LPI Much as a stock market index tracks the value of a set of shares over time as the sum of its daily change, the LPI first calculates the annual rate of change for each
species’ population in the dataset. (see annex1 for more details.)

Water Footprint of Consumption
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Ecological Footprint and Biocapacity

China’s per capita Ecological Footprint, although
lower than world average level, has already surpassed
global per capita biocapacity and is over two times its
own biocapacity.

Biodiversity

Establish China Living Planet Index
to provide reference to conservation
policy making.

WWF

Why we are here.
To stop the degradation of the planet’s natural environment and to
build a future in which humans live in harmony with nature.

www.wwfchina.org

© 1986 Panda symbol WWF — World Wide Fund For Nature (Formerly World Wildlife Fund )
® “WWF" is a WWF Registered Trademark

Water

Promote integrated river basin management,
build multi-stakeholder water resource
management mechanisms and sustainably
manage freshwater ecosystems.

Green Development

Conserve natural capital, consume
wisely, produce better and redirect
financial flows.
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