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FOREWORD
Message from WWF International Director General 
This latest edition of the Living Planet Report is not for the faint-
KHDUWHG��2QH�NH\�SRLQW�WKDW�MXPSV�RXW�DQG�FDSWXUHV�WKH�RYHUDOO�
picture is that the Living Planet Index (LPI), which measures more 
than 10,000 representative populations of mammals, birds, reptiles, 
DPSKLELDQV�DQG�¿VK��KDV�GHFOLQHG�E\����SHU�FHQW�VLQFH�������3XW�
another way, in less than two human generations, population sizes 
of vertebrate species have dropped by half. These are the living 
forms that constitute the fabric of the ecosystems which sustain 
life on Earth – and the barometer of what we are doing to our own 
planet, our only home. We ignore their decline at our peril.

$�UDQJH�RI�LQGLFDWRUV�UHÀHFWLQJ�KXPDQLW\¶V�KHDY\�GHPDQG�XSRQ�WKH�
SODQHW�VKRZV�WKDW�ZH�DUH�XVLQJ�QDWXUH¶V�JLIWV�DV�LI�ZH�KDG�PRUH�WKDQ�
MXVW�RQH�(DUWK�DW�RXU�GLVSRVDO��%\�WDNLQJ�PRUH�IURP�RXU�HFRV\VWHPV�
DQG�QDWXUDO�SURFHVVHV�WKDQ�FDQ�EH�UHSOHQLVKHG��ZH�DUH�MHRSDUGL]LQJ�
RXU�IXWXUH��1DWXUH�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�GHYHORSPHQW�JR�
hand-in-hand. They are not only about preserving biodiversity 
DQG�ZLOG�SODFHV��EXW�MXVW�DV�PXFK�DERXW�VDIHJXDUGLQJ�WKH�IXWXUH�
of humanity – our well-being, economy, food security and social 
stability – indeed, our very survival.

This has to make us stop and think. What kind of future are we 
heading toward? And what kind of future do we want? Can we 
MXVWLI\�HURGLQJ�RXU�QDWXUDO�FDSLWDO�DQG�DOORFDWLQJ�QDWXUH¶V�UHVRXUFHV�
so inequitably?

1DWXUDO�FDSLWDO�LV�D�NH\�FRQFHSW�RI�WKH�Living Planet Report. While 
it may be an economic metaphor, it encapsulates the idea that 
our economic prosperity and our well-being are reliant upon the 
resources provided by a healthy planet. In a world where so many 
people live in poverty, it may appear as though protecting nature is a 
OX[XU\��%XW�LW�LV�TXLWH�WKH�RSSRVLWH��)RU�PDQ\�RI�WKH�ZRUOG¶V�SRRUHVW�
people, it is a lifeline. And we are all in this together. We all need 
food, fresh water and clean air – wherever in the world we live. 

We cannot protect nature without also recognizing the needs and 
aspirations of people, and the right to development. But equally, 
we cannot have development or meet the needs and aspirations of 
people without protecting nature.

7KLQJV�ORRN�VR�ZRUU\LQJ�WKDW�LW�PD\�VHHP�GL̇FXOW�WR�IHHO�SRVLWLYH�
DERXW�WKH�IXWXUH��'L̇FXOW��FHUWDLQO\��EXW�QRW�LPSRVVLEOH�±�EHFDXVH�LW�
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BY TAKING MORE FROM 
OUR ECOSYSTEMS AND 
NATURAL PROCESSES  
THAN CAN BE REPLENISHED,  
WE ARE JEOPARDIZING  
OUR FUTURE
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LV�LQ�RXUVHOYHV��ZKR�KDYH�FDXVHG�WKH�SUREOHP��WKDW�ZH�FDQ�¿QG�WKH�
solution. And it is by acknowledging the problem and understanding 
WKH�GULYHUV�RI�GHFOLQH�WKDW�ZH�FDQ�¿QG�WKH�LQVLJKWV�DQG��PRUH�
importantly, the determination to put things right.

We need a few things to change. First, we need unity around a 
common cause. Public, private and civil society sectors need to 
SXOO�WRJHWKHU�LQ�D�EROG�DQG�FRRUGLQDWHG�H̆RUW��6HFRQG��ZH�QHHG�
leadership for change. Sitting on the bench waiting for someone else 
WR�PDNH�WKH�¿UVW�PRYH�GRHVQ¶W�ZRUN��+HDGV�RI�VWDWH�QHHG�WR�VWDUW�
thinking globally; businesses and consumers need to stop behaving 
as if we live in a limitless world.

'L̇FXOW�EXW�QRW�LPSRVVLEOH��$QG�WKH�NH\�WR�PDNLQJ�FKDQJH�OLHV�LQ�
the subtitle of this edition of the Living Planet Report – “species 
and spaces, people and places”. We really are all connected – and 
FROOHFWLYHO\�ZH�KDYH�WKH�SRWHQWLDO�WR�¿QG�DQG�DGRSW�WKH�VROXWLRQV�
WKDW�ZLOO�VDIHJXDUG�WKH�IXWXUH�RI�WKLV��RXU�RQH�DQG�RQO\�SODQHW��1RZ�
we must work to ensure that the upcoming generation can seize 
the opportunity that we have so far failed to grasp, to close this 
destructive chapter in our history, and build a future where people 
can live and prosper in harmony with nature.

Marco Lambertini 
Director General
WWF International

IT IS BY ACKNOWLEDGING THE PROBLEM  
AND UNDERSTANDING THE DRIVERS  

OF DECLINE THAT WE CAN FIND  
THE INSIGHTS AND, MORE IMPORTANTLY,  

THE DETERMINATION TO PUT THINGS RIGHT
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WHAT’S ON THE 
HORIZON?~
A park ranger looks out over the Semliki River in Virunga 
1DWLRQDO�3DUN��'HPRFUDWLF�5HSXEOLF�RI�&RQJR��'5&��

In Virunga, the issues explored in the Living Planet Report 
are coming to a head. Few places on Earth contain so many 
species or such an extraordinary range of landscapes. 
$IULFD¶V�ROGHVW�QDWLRQDO�SDUN�DOVR�SURYLGHV�YLWDO�HFRV\VWHP�
services: supplying fresh water, controlling erosion, storing 
carbon, and providing tens of thousands of people with 
a livelihood.

But this World Heritage Site is under threat, as the fossil-fuel 
industry goes to ever greater lengths to meet global energy 
demands. Earlier this year, hope was restored for Virunga 
when, UK-based company Soco International PLC agreed 
to end its oil exploration activities in Virunga following 
DQ�LQWHUQDWLRQDO�FDPSDLJQ�OHG�E\�::)��1HYHUWKHOHVV��RLO�
concessions allocated across 85 per cent of the park put its 
long-term future in doubt. 

DRC desperately needs development. But will it be 
development that plunders natural capital to fuel 
XQVXVWDLQDEOH�FRQVXPSWLRQ"�2U�ZLOO�LW�EH�WUXO\�VXVWDLQDEOH�
GHYHORSPHQW��WKDW�DOORZV�HYHU\RQH�WR�SUR¿W�IURP�QDWXUH¶V�
gifts, now and for generations to come? People must choose 
the future of Virunga, as we must choose the future for the 
planet as a whole.
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Figure 1: Ecosystems 
sustain societies that 
create economies 

INTRODUCTION
6XVWDLQDEOH�GHYHORSPHQW�KDV�¿JXUHG�SURPLQHQWO\�RQ�WKH�
international agenda for more than a quarter of a century. People 
talk earnestly of the environmental, social and economic dimensions 
of development. Yet we continue to build up the economic 
component, at considerable cost to the environmental one. We risk 
undermining social and economic gains by failing to appreciate 
our fundamental dependency on ecological systems. Social and 
economic sustainability are only possible with a healthy planet.

Ecosystems sustain societies that create economies. It does not work 
any other way round. But although human beings are a product of 
the natural world, we have become the dominant force that shapes 
ecological and biophysical systems. In doing so, we are not only 
threatening our health, prosperity and well-being, but our very 
future. This tenth edition of the Living Planet Report® reveals the 
H̆HFWV�RI�WKH�SUHVVXUHV�ZH�DUH�SODFLQJ�RQ�WKH�SODQHW��,W�H[SORUHV�WKH�
implications for society. And it underlines the importance of the 
choices we make and the steps we take to ensure this living planet 
can continue to sustain us all, now and for generations to come.

Chapter 1 presents three established indicators of the state of the 
planet and our impact upon it: the Living Planet Index® (LPI), the 
Ecological Footprint and the water footprint. 

The LPI, which measures trends in thousands of vertebrate species 
populations, shows a decline of 52 per cent between 1970 and 2010 
(Figure 2). In other words, vertebrate species populations across 
the globe are, on average, about half the size they were 40 years ago. 
This is a much bigger decrease than has been reported previously, 
DV�D�UHVXOW�RI�WKH�ZHLJKWHG�DGMXVWPHQWV�PDGH�WR�WKH�PHWKRGRORJ\��

ECOLOGICAL
DOMAIN

SOCIAL
DOMAIN
SOCIAL

DOMAIN

ECONOMIC
DOMAIN
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Figure 2: Global Living 
Planet Index  
The global LPI shows a 
decline of 52 per cent between 
1970 and 2010. This suggests 
that, on average, vertebrate 
species populations are about 
half the size they were 40 
years ago. This is based on 
trends in 10,380 populations 
of 3,038 mammal, bird, 
UHSWLOH��DPSKLELDQ�DQG�¿VK�
species. The white line shows 
the index values and the 
shaded areas represent the 
���SHU�FHQW�FRQ¿GHQFH�OLPLWV�
surrounding the trend (WWF, 
ZSL, 2014).

Key

Global Living Planet 
Index

&RQ¿GHQFH�OLPLWV

which aims to be more representative of global biodiversity  
(the methodology is explained further in Chapter 1 and in detail in 
Appendix).

The Ecological Footprint (Figure 3) shows that 1.5 Earths would 
be required to meet the demands humanity makes on nature each 
year. These demands include the renewable resources we consume 
IRU�IRRG��IXHO�DQG�¿EUH��WKH�ODQG�ZH�EXLOG�RQ��DQG�WKH�IRUHVWV�ZH�
need to absorb our carbon emissions. For more than 40 years, 
KXPDQLW\¶V�GHPDQG�KDV�H[FHHGHG�WKH�SODQHW¶V�ELRFDSDFLW\�±�WKH�
amount of biologically productive land and sea area that is available 
to regenerate these resources. This continuing overshoot is making 
LW�PRUH�DQG�PRUH�GL̇FXOW�WR�PHHW�WKH�QHHGV�RI�D�JURZLQJ�JOREDO�
human population, as well as to leave space for other species. 
Adding further complexity is that demand is not evenly distributed, 
with people in industrialized countries consuming resources and 
services at a much faster rate. 

The water footprint helps us comprehend the massive volumes of 
water required to support our lifestyles – especially to grow food. 
As human population and consumption continue to grow, so too 
do our demands for water – but the volume of freshwater available 
GRHV�QRW��7RGD\��PRUH�WKDQ�D�WKLUG�RI�WKH�ZRUOG¶V�SRSXODWLRQ�±�DERXW�
2.7 billion people – live in river basins that experience severe water 
scarcity for at least one month each year.

Chapter 2 introduces a range of complementary information and 
indicators for assessing and understanding the state of the natural 
ZRUOG�DQG�WKH�KXPDQ�DFWLYLWLHV�WKDW�D̆HFW�LW��:H�SUHVHQW�DQG�GLVFXVV�
the concept of planetary boundaries – the thresholds beyond which 
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Figure 3: Humanity’s 
Ecological Footprint 
1.5 Earths would be 
required to meet the 
demands humanity 
currently makes on nature. 
For more than 40 years, 
humanity’s demand has 
exceeded the planet’s 
biocapacity – the amount 
of biologically productive 
land and sea area that is 
available to regenerate 
these resources (Global 
Footprint Network, 2014).

we risk potentially catastrophic changes to life as we know it. Three 
of these nine planetary boundaries appear to have already been 
crossed: biodiversity is declining far faster than any natural rate; 
the concentration of carbon dioxide in the atmosphere is already 
FDXVLQJ�VLJQL¿FDQW�FKDQJHV�WR�RXU�FOLPDWH�DQG�HFRV\VWHPV��DQG�±�
while converting nitrogen from the air into fertilizer has helped 
IHHG�WKH�ZRUOG�±�QLWURJHQ�SROOXWLRQ�KDV�EHFRPH�D�VLJQL¿FDQW��LI�
underappreciated, environmental threat. We also look at other 
indicators that deepen our understanding of ecosystems and 
UHVRXUFH�SUHVVXUHV�LQ�GL̆HUHQW�FRQWH[WV�DQG�DW�GL̆HUHQW�OHYHOV��DQG�
see how this data can feed into practical tools and policy actions to 
tackle issues such as deforestation and water risk. 

Why should we care about what the science and research tells 
us? Chapter 3 presents some possible answers to this question, 
E\�ORRNLQJ�DW�KRZ�HQYLURQPHQWDO�FKDQJHV�D̆HFW�RXU�VRFLDO�DQG�
economic development, and how we might respond. 

Better understanding of the services that ecosystems provide 
KLJKOLJKWV�MXVW�KRZ�PXFK�ZH�GHSHQG�XSRQ�WKH�QDWXUDO�ZRUOG��
Forests, for example, provide shelter, livelihoods, water, fuel and 
food to 2 billion people directly, and help regulate the climate for 
everyone on the planet. Marine ecosystems support more than 
����PLOOLRQ�MREV�JOREDOO\�DQG�DUH�D�VLJQL¿FDQW�VRXUFH�RI�SURWHLQ��
particularly in developing countries. While it is impossible to put a 
price-tag on nature, ascribing an economic value to ecosystems and 
the services they provide is one way to convey what we stand to lose 
if we continue to squander our natural capital.

Key

+XPDQLW\¶V�
Ecological Footprint

World biocapacity

World biocapacity
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As the LPI declines and the Ecological Footprint increases, the 
SODQHW¶V�FDSDFLW\�WR�VXSSO\�DQG�UHSOHQLVK�YLWDO�QDWXUDO�UHVRXUFHV�
GLPLQLVKHV��7RGD\��DOPRVW�D�ELOOLRQ�SHRSOH�VX̆HU�IURP�KXQJHU������
million live without a safe, clean water supply and 1.4 billion lack 
access to a reliable electricity supply. Securing resilient, healthy 
communities where people can thrive will become an even greater 
challenge than it is today as population and consumption increase, 
and climate change and ecosystem degradation take their toll. 

%XW�WKH�FKDOOHQJH�LV�QRW�DQ�LQVXUPRXQWDEOH�RQH��$V�WKH�¿QDO�FKDSWHU�
GHPRQVWUDWHV��SHRSOH�DURXQG�WKH�ZRUOG�DUH�¿QGLQJ�EHWWHU�ZD\V�WR�
PDQDJH��XVH�DQG�VKDUH�QDWXUDO�UHVRXUFHV�ZLWKLQ�WKH�SODQHW¶V�FDSDFLW\�
±�ZLWK�ZLGHVSUHDG�HQYLURQPHQWDO��VRFLDO�DQG�HFRQRPLF�EHQH¿WV��
.H\�WR�WKLV�LV�::)¶V�³2QH�3ODQHW�3HUVSHFWLYH´��)LJXUH����±�DQ�
understanding that the natural capital upon which our society and 
SURVSHULW\�DUH�EXLOW�LV�¿QLWH��DQG�WKDW�ZH�QHHG�WR�XVH�LW�PRUH�ZLVHO\��
DQG�VKDUH�LW�PRUH�IDLUO\��2QO\�WKHQ�FDQ�ZH�WUXO\�EHJLQ�WR�WDON�DERXW�
sustainable development.

Figure 4: One Planet 
Perspective  
(WWF, 2012).
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ENERGY SECURITY
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Chapter 1: The state of the planet
Biodiversity is declining sharply

• The global Living Planet Index (LPI) shows an overall decline 

of 52 per cent between 1970 and 2010. Due to changes in 

PHWKRGRORJ\�WR�EHWWHU�UHÀHFW�WKH�UHODWLYH�VL]HV�RI�VSHFLHV�JURXSV�
across biomes, this percentage has decreased considerably in 

comparison with previous publications.

• Falling by 76 per cent, populations of freshwater species 

declined more rapidly than marine (39 per cent) and terrestrial 

(39 per cent) populations.

• The most dramatic regional LPI decrease occurred in South 

$PHULFD��IROORZHG�FORVHO\�E\�WKH�$VLD�3DFL¿F�UHJLRQ�
• In land-based protected areas, the LPI declined by 18 per cent, 

less than half the rate of decline of the overall terrestrial LPI.

2XU�GHPDQGV�RQ�QDWXUH�DUH�XQVXVWDLQDEOH�DQG�
increasing

• We need 1.5 Earths to meet the demands we currently 

make on nature. This means we are eating into our natural 

FDSLWDO��PDNLQJ�LW�PRUH�GL̇FXOW�WR�VXVWDLQ�WKH�QHHGV�RI�IXWXUH�
generations. 

• The carbon Footprint accounts for over half of the total 

Ecological Footprint, and is the largest single component for 

approximately half of the countries tracked. 

• Agriculture accounts for 92 per cent of the global water 

IRRWSULQW��+XPDQLW\¶V�JURZLQJ�ZDWHU�QHHGV�DQG�FOLPDWH�FKDQJH�
are exacerbating challenges of water scarcity. 

• 7KH�GXDO�H̆HFW�RI�D�JURZLQJ�KXPDQ�SRSXODWLRQ�DQG�KLJK�SHU�
capita Footprint will multiply the pressure we place on our 

ecological resources. 

• The Ecological Footprint per capita of high-income countries 

UHPDLQV�DERXW�¿YH�WLPHV�PRUH�WKDQ�WKDW�RI�ORZ�LQFRPH�FRXQWULHV�
• By importing resources, high-income countries in particular, 

PD\�H̆HFWLYHO\�EH�RXWVRXUFLQJ�ELRGLYHUVLW\�ORVV��:KLOH�KLJK�
income countries appear to show an increase (10 per cent) in 

biodiversity, middle-income countries show declines (18 per 

cent), and low-income countries show dramatic and marked 

declines (58 per cent). 

• Countries with a high level of human development tend to have 

higher Ecological Footprints. The challenge is for countries to 

increase their human development while keeping their Footprint 

down to globally sustainable levels.

AT A GLANCE
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Chapter 2: Developing the picture
Additional indicators and ways of thinking give new 
perspectives on the state of the planet.

• 7KH�SODQHWDU\�ERXQGDULHV�FRQFHSW�GH¿QHV�QLQH�UHJXODWLQJ�SURFHVVHV�
that keep the Earth in a stable state where life can thrive. 

• Transgressing any of the nine boundaries could generate abrupt 
or irreversible environmental changes. Three appear to have been 
crossed already: biodiversity loss, climate change and nitrogen.

• 8UJHQW�DQG�VXVWDLQHG�JOREDO�H̆RUWV�FRXOG�VWLOO�NHHS�WHPSHUDWXUH�
ULVHV�EHORZ���&�±�WKH�OHYHO�GH¿QHG�DV�³VDIH´�±�EXW�RXU�ZLQGRZ�RI�
opportunity is fast closing. 

• 1LWURJHQ�LV�HVVHQWLDO�WR�JOREDO�IRRG�VHFXULW\��EXW�QLWURJHQ�
pollution has severe impacts on aquatic ecosystems, air quality, 
biodiversity, climate and human health.

• Local and thematic analysis helps identify the causes and  
H̆HFWV�RI�JOREDO�FKDOOHQJHV��DQG�SURYLGHV�LQVLJKWV�IRU�GHYLVLQJ�
practical solutions.

Chapter 3: Why we should care
(QYLURQPHQWDO�FKDQJHV�D̆HFW�XV�DOO 

• Human well-being depends on natural resources such as water, 
DUDEOH�ODQG��¿VK�DQG�ZRRG��DQG�HFRV\VWHP�VHUYLFHV�VXFK�DV�
pollination, nutrient cycling and erosion control. 

• Putting ecosystems at the centre of planning, and managing 
activities that depend on natural resources, brings economic  
DQG�VRFLDO�EHQH¿WV�

• :KLOH�WKH�ZRUOG¶V�SRRUHVW�FRQWLQXH�WR�EH�PRVW�YXOQHUDEOH��WKH�
LQWHUFRQQHFWHG�LVVXHV�RI�IRRG��ZDWHU�DQG�HQHUJ\�VHFXULW\�D̆HFW�
us all.

• )RU�WKH�¿UVW�WLPH�LQ�KLVWRU\��WKH�PDMRULW\�RI�WKH�ZRUOG¶V�
population lives in cities, with urbanization growing fastest in 
the developing world.

Chapter 4: One planet solutions
/LYLQJ�ZLWKLQ�WKH�SODQHW¶V�PHDQV�LV�SRVVLEOH

• Individuals, communities, businesses, cities and governments 
are making better choices to protect natural capital and reduce 
their footprint, with environmental, social and economic 
EHQH¿WV�±�DV�GHPRQVWUDWHG�LQ�UHDO�ZRUOG�FDVH�VWXGLHV�

• &KDQJLQJ�RXU�FRXUVH�DQG�¿QGLQJ�DOWHUQDWLYH�SDWKZD\V�ZLOO�QRW�
be easy. But it can be done.
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A LIVING PLANET~
Only around 880 mountain gorillas remain in the wild – 
about 200 of them in Virunga National Park. Although they 
remain critically endangered, they are the only type of great 
ape whose numbers are increasing, thanks to intensive 
conservation efforts. 

Mountain gorillas are among the 218 mammal species found 
in Virunga, along with 706 bird species, 109 reptile species, 
78 amphibian species and more than 2,000 species of plants. 
But drilling for oil could lead to habitat degradation and see 
the park lose its protected status and World Heritage Site 
listing, leaving its wildlife increasingly vulnerable.

Globally, habitat loss and degradation, hunting and climate 
change are the main threats facing the world’s biodiversity. 
They have contributed to a decline of 52 per cent in the 
Living Planet Index since 1970 – in other words, the number 
RI�PDPPDOV��ELUGV��UHSWLOHV��DPSKLELDQV�DQG�¿VK�ZLWK�ZKLFK�
we share our planet has fallen by half.
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The Living Planet Index
The global LPI reveals a continual decline in vertebrate populations 

over the last 40 years. This global trend shows no sign of slowing 

down. For this tenth edition of the Living Planet Report, the LPI 

PHWKRGRORJ\�KDV�EHHQ�XSGDWHG�DQG�¿QH�WXQHG�WR�JLYH�D�EHWWHU�
representation of the global distribution of vertebrate species (See 

%R[���DQG�$SSHQGL[�IRU�PRUH�GHWDLOV���7KH�ZHLJKWHG�/3,��/3,�'��
shows that the size of populations (the number of individual 

animals) decreased by 52 per cent between 1970 and 2010 

(Figure 5). This is a steeper decline than reported in previous years 

when the dominance of data from North America and Europe – 

DUHDV�ZKHUH�ORQJ�WHUP�WUHQG�LQIRUPDWLRQ�KDV�EHHQ�PRUH�UHDGLO\�
DYDLODEOH�±�KDG�D�VWURQJ�LQÀXHQFH�RQ�WKH�JOREDO�/3,�

The LPI is calculated using trends in 10,380 populations of 

RYHU�������YHUWHEUDWH�VSHFLHV��¿VKHV��DPSKLELDQV��UHSWLOHV��ELUGV�
and mammals). These species groups have been comprehensively 

researched and monitored by scientists and the general public for 

many years, meaning that a lot of data is available to assess the state 

RI�VSHFL¿F�SRSXODWLRQV�DQG�WKHLU�WUHQGV�RYHU�WLPH�

Figure 5: Global Living 
Planet Index shows a 
decline of 52 per cent 
between 1970 and 2010 
(WWF, ZSL, 2014).
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  Box 1: Explaining the use of LPI-D, the weighted LPI

Figure 6: Illustration 
of how the global LPI 
is calculated using the 
LPI-D method 

The bar charts show 

the relative number of 

species in each realm 

and by taxonomic group 

within each realm based 

on estimates taken from 

:LOG¿QGHU��::)���������
the IUCN Red List (IUCN, 

2013), Freshwater Species 

of the World (WWF/

TNC, 2013) and the Ocean 

Biogeographic Information 

System (OBIS, 2012). A 

weighted average method 

that places most weight on 

the largest (most species-

rich) groups within a realm 

is used. Once the average 

trend for each realm has 

been calculated, a weighted 

average to calculate each 

system LPI is used, placing 

the most weight on the 

largest (most species-rich) 

realm within a system. The 

global LPI is the average of 

the terrestrial, freshwater 

and marine system LPIs 

(WWF, ZSL, 2014). 

7KH�/3,�'�LV�D�YDULDWLRQ�RI�WKH�/3,�PHWKRG�WKDW�KDV�EHHQ�XVHG�LQ�SUHYLRXV�HGLWLRQV�RI�
the Living Planet Report��7KH�/3,�'�XVHV�WKH�HVWLPDWHG�QXPEHU�RI�VSHFLHV�LQ�GLIIHUHQW�
taxonomic groups and biogeographic realms to apply weightings to the LPI data. (See 
Appendix for more detail on these weightings).

This is to account for the fact that the population trends for each taxonomic group 
and biogeographic realm in the LPI database are not a perfect representation of the number 
and distribution of vertebrate species that exist in the world. This means that, without 
ZHLJKWLQJ��WKH�/3,�RYHU�UHSUHVHQWV�WUHQGV�LQ�(XURSH�DQG�1RUWK�$PHULFD��DQG�DPRQJ�
ELUGV��DQG�XQGHU�UHSUHVHQWV�WUHQGV�LQ�$IULFD��$VLD�DQG�/DWLQ�$PHULFD��DQG�DPRQJ�UHSWLOHV��
DPSKLELDQV�DQG�¿VKHV��

)RU�WKH�/3,�'�PHWKRG��=6/�KDV�XVHG�HVWLPDWHV�RI�WKH�QXPEHU�RI�VSHFLHV�LQ�HDFK�
taxonomic group in each biogeographic realm to apply a proportional amount of weighting 
to the data on those species in the LPI database, giving the most weight to the groups and 
realms with the most species, and the least weight to those groups and realms with the fewest. 
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Terrestrial 
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Freshwater 
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LPI

Fishes
Birds
Mammals
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Taxonomic groups

Marine realm

1. Tropical /subtropical Indo-Pacific
2. Atlantic tropical and sub-tropical
3. Atlantic north temperate
4. South temperate and Antarctic
5. Pacific north temperate
6. Arctic

Terrestrial and 
Freshwater realms

1. Neotropical
2. Indo-Pacific
3. Afrotropical
4. Palearctic
5. Nearctic
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(DFK�SRSXODWLRQ�WLPH�VHULHV�LQ�WKH�/3,�GDWDEDVH�LV�DVVLJQHG�WR�
a region – a biogeographic realm RU�RFHDQ�±�DQG�FODVVL¿HG�DFFRUGLQJ�
to whether the population lives predominantly in a terrestrial, 
freshwater or marine system (Figure 7). This makes it possible to 
look at how species are faring in different regions and biomes.

Figure 8 shows that the global LPI comprises a mixture of 
increasing, decreasing and stable populations across all species 
groups. Even though slightly more populations are increasing than 
declining, the magnitude of the population decline is much greater 
than that of the increase, resulting in an overall reduction since 1970.

Key

Key

'HFOLQH

Stable

Increase

Figure 7: The 
distribution of locations 
providing data for the 
Living Planet Index 
Each point represents one 
population and is coded as 
to whether it is terrestrial, 
freshwater or marine. 
The map also shows the 
biogeographic realm 
divisions used for terrestrial/
freshwater systems and 
oceans for marine systems
(WWF, ZSL, 2014).
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Figure 8: The number 
of declining, stable and 
increasing populations 
(1970 - 2010) in the  
global LPI  
(WWF, ZSL, 2014).

0 

3 

2 

1 

4 

5 

6

Birds Fishes Reptiles &
amphibians

Mammals

N
um

be
r 

of
 p

op
ul

at
io

ns
  x

 1
00

0

Terrestrial
Marine
Freshwater

LPR2014 chapter 1.indd   18 07/08/2014   12:07



Chapter 1: The State of the planet page 19

Key

Temperate Living 
Planet Index

&RQ¿GHQFH�OLPLWV

Figure 9: The temperate 
LPI shows a decline of 
36 per cent between 
1970 and 2010 
This is based on trends in 
������SRSXODWLRQV�RI�������
species (WWF, ZSL, 2014).

Figure 10: The tropical 
LPI shows a decline of 
56 per cent between 
1970 and 2010 
This is based on trends in 
������SRSXODWLRQV�RI�������
species (WWF, ZSL, 2014).

The global LPI can be subdivided to show trends in 
temperate and tropical regions separately, based on whether the 
biogeographic realm in which the population is located is 
predominantly temperate or tropical.

The results indicate that vertebrates are declining in both 
temperate and tropical regions, but that the average decline is 
greater in the tropics. The 6,569 populations of 1,606 species in the 
temperate LPI declined by 36 per cent from 1970 to 2010 (Figure 9). 
The tropical LPI shows a 56 per cent reduction in 3,811 populations 
of 1,638 species over the same period (Figure 10). 
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The main threats to populations in the LPI are recorded based on 
information provided by each data source. Up to three main threats 
are recorded, relating to the population rather than the species as 
a whole. Habitat loss and degradation, and exploitation through 
KXQWLQJ�DQG�¿VKLQJ��LQWHQWLRQDOO\�IRU�IRRG�RU�VSRUW��RU�DFFLGHQWDOO\��
for example as bycatch) are the primary causes of decline (Figure 11). 

Climate change is the next most common primary threat in 
the LPI. Climate change has already been linked to the population 
decline and possible extinction of a number of amphibian species 
in the Neotropics (La Marca et al., 2005; Ron et al., 2003) and in 
Australia (Osborne et al., 1999; Mahoney, 1999). In the Arctic, the 
effects of a rapidly warming climate have been suggested as likely 
causes of decline in body condition and numbers in many polar bear 
(Ursus maritimus) and caribou (Rangifer tarandus) populations 
(Stirling et al., 1999; Vors and Boyce, 2009). 

Figure 11: Primary 
threats to LPI 
populations
Information on threats 
KDV�EHHQ�LGHQWL¿HG�IRU�
3,430 populations in 
the LPI assigned to 
seven categories. Other 
populations are either 
not threatened or lack 
threat information 
(WWF, ZSL, 2014).
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The terrestrial LPI contains population trends for 1,562 species 
of mammals, birds, reptiles and amphibians from a wide range of 
habitats. The index shows that terrestrial populations have been 
declining since 1970 (Figure 12) – a trend that currently shows no 
sign of slowing down or being reversed. On average, in 2010 – the 
year for which the most recent comprehensive dataset is available – 
terrestrial species had declined by 39 per cent. The loss of habitat to 
make way for human land use – particularly for agriculture, urban 
development and energy production – continues to be a major 
threat to the terrestrial environment. 

When habitat loss and degradation is compounded by the 
added pressure of wildlife hunting, the impact on species can be 
devastating. Take, for example, the forest elephant (Loxodonta 
africana cyclotis), a subspecies of the African elephant, which is 
distributed throughout fragmented forested areas in West and 
&HQWUDO�$IULFD��'XH�WR�D�UDSLG�ORVV�RI�WKHLU�WUDGLWLRQDO�KDELWDW��IRUHVW 
HOHSKDQWV�KDG�EHHQ�UHVWULFWHG�WR�D�PHUH�����SHU�FHQW�RI�WKHLU�KLVWRULF�
range (circa 1900) by 1984. Further recent analysis suggests that, 
across the forest elephant’s range, the population size declined by 
more than 60 per cent between 2002 and 2011 – primarily due to 
increasing rates of poaching for ivory (Maisels et al., 2013).

Terrestrial LPI
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Figure 12: The 
terrestrial LPI shows 
a decline of 39 per cent 
between 1970 and 2010 
This is based on trends in 
������SRSXODWLRQV�RI�������
mammal, bird, reptile and 
amphibian species (WWF, 
ZSL, 2014).
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Freshwater LPI 
The freshwater index shows the greatest decline of any of the biome-
based indices. The LPI for freshwater species shows an average 
decline of 76 per cent in the size of the monitored populations 
between 1970 and 2010 (Figure 13).

The indication that freshwater species are faring much 
worse than terrestrial species has been reinforced in other studies 
(Collen et al., 2014; Darwall et al., 2011; Cumberlidge et al., 2009). 
Further, freshwater protected areas have fallen far behind as 
H̆HFWLYH�FRQVHUYDWLRQ�VWUDWHJLHV�±�SRVVLEO\�EHFDXVH�WUDGLWLRQDO�
terrestrial protected area models translate imperfectly to complex, 
interconnected freshwater ecosystems (Abell et al., 2007). 

The main threats to freshwater species are habitat loss and 
fragmentation, pollution and invasive species (Collen et al., 2014). 
Direct impacts on water levels or on freshwater system connectivity 
have a major impact on freshwater habitats. For example, the 
&RRURQJ��D�FRDVWDO�ZHWODQG�RI�LQWHUQDWLRQDO�VLJQL¿FDQFH�LQ�6RXWK�
$XVWUDOLD��KDV�VX̆HUHG�IURP�ORZ�ZDWHU�OHYHOV�DQG�ULVLQJ�VDOLQLW\�VLQFH�
1985, primarily as a result of water extraction for irrigation (Gosbell 
and Grear, 2005). This has resulted in population declines in many 
UHVLGHQW�DQG�PLJUDWRU\�VSHFLHV��LQFOXGLQJ�¿VK�DQG�VKRUHELUGV�±�VXFK�
as the curlew sandpiper (Calidris ferruginea).

Figure 13: The 
freshwater LPI shows 
a decline of 76 per cent 
between 1970 and 2010 
This is based on trends in 
3,066 populations of 757 
mammal, bird, reptile, 
DPSKLELDQ�DQG�¿VK�VSHFLHV�
(WWF, ZSL, 2014).
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I agree that Figures 13 and 15 don’t quite look like they 
¿QLVK�RQ�WKH�TXRWHG�SHUFHQWDJH��KRZHYHU�,�GRQ¶W�NQRZ�
why that is. The numbers quoted in the text are correct 
DQG�WKH�¿JXUHV�DUH�ZURQJ��7KH�RYHUDOO�VKDSH�ORRNV�ULJKW�

¿JXUHV�LQ�HSV�IRUPDW�ZH�VHQW�DUH�FRUUHFW�DQG�LQ�OLQH�
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Marine LPI 
Marine populations are assigned to marine realms. The marine LPI 

shows a decline of 39 per cent between 1970 and 2010 (Figure 14). This 

is based on trends in 3,132 populations of 910 mammal, bird, reptile 

DQG�¿VK�VSHFLHV��7KH�LQGH[�WUHQG�VKRZV�D�ÀXFWXDWLQJ�SLFWXUH�RI�GHFOLQH�
and stability throughout the time period. The period from 1970 through 

WR�WKH�PLG�����V�H[SHULHQFHG�WKH�VWHHSHVW�IDOO��DIWHU�ZKLFK�WKHUH�ZDV�
some stability, until another period of decline in recent years.

Although the overall picture shows a declining trend, marine 

population trends differ across the globe. Some increases have been 

recorded among populations in the temperate oceans, particularly 

DPRQJ�PDPPDO�DQG�¿VK�VSHFLHV��ZKLFK�PD\�LQGLFDWH�VSHFLHV�
populations recovering from long-term historical declines (Thurstan 

et al., 2010; Lotze et al., 2011).

The sharpest declines in marine populations have been 

observed in the tropics and the Southern Ocean. Species in decline 

LQ�WKH�WURSLFV�LQFOXGH�PDULQH�WXUWOHV��SDUWLFXODUO\�LQ�WKH�,QGR�3DFL¿F�
UHDOP��DQG�VHDELUGV�RYHUDOO�LQ�WKH�$WODQWLF��ZLWK�E\FDWFK�IURP�¿VKLQJ�
EHLQJ�RQH�RI�WKH�PDLQ�GULYHUV�EHKLQG�WKHVH�WUHQGV��$PRQJ�WKH�¿VK�
species showing declines are many shark species, which have suffered 

DV�D�UHVXOW�RI�RYHU¿VKLQJ�ERWK�LQ�WURSLFDO�$WODQWLF��%DXP�DQG�0\HUV��
������DQG�3DFL¿F�UHJLRQV��&ODUNH�HW�DO�������E���

In the Southern Ocean, declines have been observed among 

PDQ\�¿VK�SRSXODWLRQV��7KLV�LV�OLNHO\�GXH�WR�JURZLQJ�¿VKHULHV�DFWLYLW\�
in this area, including both reported and illegal or unregulated 

¿VKLQJ��&&$0/5���������/DUJH�PLJUDWRU\�VHDELUGV�VXFK�DV�DOEDWURVV�
and petrels have also been under threat from the rising presence 

RI�¿VKLQJ�YHVVHOV�DV�WKH\�DUH�IUHTXHQWO\�FDXJKW�DV�E\FDWFK��7KLV�
is causing declines in population numbers and threatening some 

species, such as the iconic wandering albatross (Diomedea exulans) 

�%LUG/LIH�,QWHUQDWLRQDO��������
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Figure 14: The marine 
LPI – shows a decline 
of 39 per cent between 
1970 and 2010 
This is based on trends in 
3,132 populations of 910 
mammal, bird, reptile 
DQG�¿VK�VSHFLHV��::)��
ZSL, 2014).
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Figure 15: LPI by biogeographic realms
The tables show the number of species for each 
vertebrate group, with the colour denoting 
the average overall trend for each group (red 
– decline; orange – stable; green – increase) 
(WWF, ZSL, 2014).
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All terrestrial and freshwater species populations can be assigned to 
RQH�RI�¿YH�PDMRU�ELRJHRJUDSKLF�UHDOPV��ZKLFK�HQDEOHV�XV�WR�EHWWHU�
XQGHUVWDQG�KRZ�ELRGLYHUVLW\�LV�FKDQJLQJ�LQ�GL̆HUHQW�ODQG�UHJLRQV�RI�
the world. Species population trends in all biogeographic realms show 
GHFOLQHV��%XW�WKH�VLWXDWLRQ�LV�ZRUVW�LQ�WKH�WURSLFDO�UHDOPV��SDUWLFXODUO\�
LQ�WKH�1HRWURSLFV��ZKHUH�VSHFLHV�GHFOLQHG�E\����SHU�FHQW��)LJXUH�����

7KH�1HDUFWLF�LQGH[�UHYHDOV�WKDW��RQ�
DYHUDJH��SRSXODWLRQV�GHFOLQHG�E\����SHU�
FHQW��DOWKRXJK�WKH\�DSSHDU�UHODWLYHO\�
VWDEOH�LQ�PRUH�UHFHQW�\HDUV��+RZHYHU��
WKHUH�LV�FRQVLGHUDEOH�YDULDWLRQ��ZLWK�
some populations increasing while 
others decreased.
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The Neotropical index shows a dramatic 
DQG�FRQWLQXHG�GHFOLQH�LQ�SRSXODWLRQV��
ZLWK��RQ�DYHUDJH��GHFOLQHV�RI����SHU�
cent. This is the most dramatic regional 
decrease and highlights the intense 
pressure felt by tropical species.

Nearctic

Neotropical

Biogeographic realms
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7KH�,QGR�3DFL¿F�LQGH[�VKRZV�
large and continuing declines 
in species populations. It has 
the second highest rate of 
decline (67 per cent) after 
the Neotropics.
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Amphibians 2
Reptiles 12
Birds 104
Mammals 121

7KH�$IURWURSLFDO�LQGH[�DOVR�UHÀHFWV�
a pattern of declines and increases, 
ZLWK�PRUH�UHFHQW�LQFUHDVHV�
RFFXUULQJ�ZLWK�JUHDWHU�YDULDELOLW\�
LQ�SRSXODWLRQ�OHYHOV��7KLV�UHVXOWV�LQ�
D�ORZHU�FRQ¿GHQFH�LQ�WKH�DYHUDJH�
LQGH[�YDOXHV�GXULQJ�WKH�VHFRQG�KDOI�
of the time period. This change in 
WUHQG�KDOIZD\�WKURXJK�WKH�WLPH�
VHULHV�LV�GXH�WR�YDU\LQJ�WUHQGV�LQ�
ELUGV�DQG�¿VK��VRPH�RI�ZKLFK�DUH�
VKRZLQJ�LQFUHDVHV��'HVSLWH�VRPH�
HYLGHQFH�RI�UHFHQW�LQFUHDVHV��WKHUH�
is still a decline of 19 per cent 
recorded since 1970.
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7KH�3DOHDUFWLF�LQGH[�VKRZV�DQ�RYHUDOO�
DYHUDJH�GHFOLQH�RI����SHU�FHQW��ZLWK�
PL[HG�SHULRGV�RI�ORVV�DQG�VWDELOLW\��
7KHUH�LV�FRQVLGHUDEOH�YDULDWLRQ�LQ�WKLV�
LQGH[��UHÀHFWLQJ�D�PL[WXUH�RI�LQFUHDVHV�
DQG�GHFUHDVHV�LQ�GL̆HUHQW�SRSXODWLRQV�

Palearctic

Indo-PacificAfrotropical
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Figure 16: The 
terrestrial LPI of 
populations inside 
protected areas shows 
a decline of 18 per cent 
between 1970 and 2010  
This is based on trends in 
������SRSXODWLRQV�RI�����
mammal, bird, reptile and 
amphibian species (WWF, 
ZSL, 2014).

Protected areas are a way of conserving wild species and their 
habitats through better management of, access to, and use of, a 
given area of land or sea. To get an insight into whether protected 
areas are helping to conserve species, it is possible to focus on 
trends in populations from the terrestrial LPI that occur inside a 
protected area. The resulting index (Figure 16) is different from the 
WHUUHVWULDO�/3,�RYHUDOO��LW�UHPDLQV�PRUH�RU�OHVV�VWDEOH�XQWLO�WKH�PLG�
1990s, after which there is a slight decline. Registering an overall 
reduction of 18 per cent since 1970, populations in protected areas 
are faring better than terrestrial populations as a whole, which 
have declined by 39 per cent. Protection may not be the only reason 
for this difference – other reasons that could contribute to this 
improved status include targeted conservation action, or the species 
for which data is available being less susceptible to threats. The LPI 
of protected areas does not distinguish between pressures being 
successfully controlled through protected area legislation and the 
area being situated away from such pressure hotspots. However,  
the relative trend is encouraging.

Protected areas can offer refuge to threatened species that 
would otherwise be at greater risk of targeted exploitation. For 
example declines in tiger (Panthera tigris) populations, due to 
SRDFKLQJ��KDELWDW�ORVV�DQG�KXPDQ�ZLOGOLIH�FRQÀLFW��KDYH�EHHQ�
most pronounced outside protected areas (Walston et al., 2010). 
&RQYHUVHO\��1HSDO¶V�WLJHU�SRSXODWLRQ��ORFDWHG�LQ�¿YH�SURWHFWHG�DUHDV�
and three wildlife corridors, rose by 63 per cent between 2009 and 
2013 (Figure 17). This conservation success has been attributed to 
WKH�1HSDOHVH�JRYHUQPHQW¶V�DQWL�SRDFKLQJ�HIIRUWV�DQG�LPSURYHG�VLWH�
protection for wild tigers. 

Key

Terrestrial Living 
Planet Index inside 
protected areas

&RQ¿GHQFH�OLPLWV

Protected areas and protecting species
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Figure 17: The increase 
in number of tigers in 
Nepal between 2008/9 
and 2013
The error bars show the 
upper and lower limits of 
each population estimate 
(Government of Nepal, 
WWF-Nepal).
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However, in some African protected areas, declines in large 
mammal species have been unabated (Craigie et al., 2010). This 
emphasizes the importance of maintaining the effectiveness of 
protected areas through strong management and law enforcement. 
This is vital for species that are targeted by poachers. For example, 
many rhino populations in Africa (Figure 18) have become 
regionally extinct or are in decline, despite largely occurring inside 
protected areas.

Figure 18: Current 
range of black and 
white rhino (Emslie, 
2012a, 2012b) and 
individual population 
trends
The range is shown as 
whole countries due to the 
security issues of showing 
exact locations and 
includes countries where 
populations have been 
reintroduced or introduced 
to new areas. The dots show 
the approximate location of 
monitored populations and 
denotes whether the overall 
trend has been an increase 
or decrease. Dots outside 
the range are in countries 
where rhino are suspected 
to have gone extinct.

Species current range

Monitored populations

Black and white rhino

Population increase

Black rhino

Population decrease

White rhino
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Africa has two species of rhino – black (Diceros bicornis) and 
white (Ceratotherium simum) – distributed across southern and 
eastern Africa, but the majority occur in just four countries: South 
$IULFD��1DPLELD��=LPEDEZH�DQG�.HQ\D��(PVOLH������D������E���
There are fewer than 5,000 black rhino and about 20,000 white 
rhino left in the wild (Emslie, 2012a; 2012b). Both species have 
experienced a loss in their range, and efforts have been made to 
reintroduce rhino to areas where they previously occurred, which 
has resulted in some increasing trends. However, the black rhino 
is considered to be at a very high risk of extinction (Critically 
Endangered) due to its low numbers and current threats (Emslie, 
2012a). The white rhino is said to be “Near Threatened”, which 
means that if threats persist and no action is taken, this species may 
soon also be at risk (Emslie, 2012b).

Figure 19: Index of 
population trends for 
black and white rhino 
(Diceros bicornis and 
Ceratotherium simum) 
from 1980 to 2006
The time series is shorter 
than other LPIs due to data 
availability. This index is 
based on 28 black and 10 
white rhino populations 
from 20 countries 
(WWF, ZSL, 2014).

Key

Rhino LPI

&RQ¿GHQFH�OLPLWV

According to the available population data, both species declined 
by an average of 63 per cent between 1980 and 2006 (Figure 19). 
0RVW�RI�WKLV�GHFOLQH�RFFXUUHG�GXULQJ�WKH�����V�DQG�����V��'HVSLWH�
many efforts to bolster populations – such as by reintroducing 
rhinos – the trend, although improved, has not been fully reversed.

Illegal wildlife trade is by far the biggest threat currently 
facing both black and white rhino populations due to demand for 
their horns. A single horn can be sold for a very high price, making 
it an attractive prospect for poachers. The situation is exacerbated 
by a number of factors, including growing demand for rhino horn 
in Asia, particularly Viet Nam; weak governance and poor law 
enforcement in countries with wild rhinos; and the increase in 
corruption and emergence of crime syndicates attracted by the 
KLJK�SUR¿WV�IURP�WKH�UKLQR�KRUQ�WUDGH��0LOOLNHQ���������
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In South Africa, where 80 per cent of all African rhinos are 
located, the rate of rhino poaching continues to accelerate. The 
number of animals poached for their horns rose from 13 in 2007 to 
PRUH�WKDQ�������LQ�������)LJXUH������'HVSLWH�JURZLQJ�DZDUHQHVV�
and improved protection, nearly 5 per cent of the country’s overall 
rhino population was killed by poachers in 2013 alone, further 
increasing the pressure on existing populations. 

Clearly threats to species are not mitigated by the designation 
of a protected area alone. A recent study of 87 marine protected 
DUHDV�VKRZV�WKDW�WKHLU�VXFFHVV�GHSHQGV�RQ�¿YH�NH\�IDFWRUV��KRZ�
PXFK�¿VKLQJ�LV�DOORZHG��HQIRUFHPHQW�OHYHOV��KRZ�ORQJ�SURWHFWLRQ�
has been in place, size of area, and degree of isolation (Edgar et al., 
�������$UHDV�ZLWK�QR�¿VKLQJ��VWURQJ�HQIRUFHPHQW�DQG�DW�OHDVW����
years of protection, with a large area (at least 100km2) and isolated 
E\�VDQG�RU�GHHS�ZDWHU��EURXJKW�VLJQL¿FDQW�EHQH¿WV��&RPSDUHG�WR�
XQSURWHFWHG�DUHDV��WKH\�KDG�WZLFH�DV�PDQ\�ODUJH�¿VK�VSHFLHV�DQG�
¿YH�WLPHV�PRUH�ODUJH�¿VK�ELRPDVV��RU����WLPHV�PRUH�LQ�WKH�FDVH�RI�
sharks. By contrast, protected areas with only one or two of these 
IHDWXUHV�ZHUH�LQGLVWLQJXLVKDEOH�IURP�¿VKHG�VLWHV��

While better design and management is needed to help 
protected areas to achieve their full potential, evidence suggests they 
KDYH�D�VLJQL¿FDQW�UROH�WR�SOD\�LQ�KDOWLQJ�GHFOLQHV�LQ�ELRGLYHUVLW\��

The need for stronger protection will become increasingly 
important as human consumption places ever greater pressure on 
natural ecosystems. This is the subject of the next section. 

Figure 20: Increase 
in the number of 
rhino lost to poaching 
in South Africa 
from 2007 to 2013 
(Government of South 
Africa, WWF, 2014).
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HANDS AND 
FOOTPRINTS~
This worker in Nigeria is helping to clean up one of the 
FRXQWOHVV�RLO�VSLOOV�WKDW¶V�SROOXWHG�WKH�1LJHU�'HOWD�RYHU�WKH�
SDVW�¿YH�GHFDGHV�±�D�SURFHVV�WKDW�ZLOO�WDNH����\HDUV�DQG�
cost US$1 billion, according to the UN. Soil and water have 
been contaminated, and people and wildlife have suffered. 
Similar spills in Virunga would be disastrous for the park’s 
priceless biodiversity and the many people who rely on its 
natural resources.

But oil’s impacts on the planet go far beyond local pollution. 
Fossil fuels have powered modern economic growth, 
but they’re also one of the main reasons that humanity’s 
Ecological Footprint is now larger than the planet can 
sustain. We simply don’t have enough productive land and 
sea available to continue to meet our demands for food, 
forest products and living space, and to absorb our carbon 
dioxide emissions. As human populations and consumption 
grow, precious natural places like Virunga are coming under 
ever greater pressure. 
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The Ecological Footprint
For more than 40 years, humanity’s demand on nature has  

exceeded what our planet can replenish. Our Ecological Footprint 

±�ZKLFK�PHDVXUHV�WKH�DUHD��LQ�KHFWDUHV��UHTXLUHG�WR�VXSSO\�WKH�
ecological goods and services we use – outstrips our biocapacity 

– the land actually available to provide these goods and services. 

Biocapacity acts as an ecological benchmark against which the 

Ecological Footprint can be compared. Both biocapacity and 

Ecological Footprint are expressed in a common unit called a  

global hectare (gha).

Humanity currently needs the regenerative capacity of 1.5 

Earths to provide the ecological goods and services we use each 

year. This “overshoot” is possible because – for now – we can cut 

WUHHV�IDVWHU�WKDQ�WKH\�PDWXUH��KDUYHVW�PRUH�¿VK�WKDQ�WKH�RFHDQV�FDQ�
replenish, or emit more carbon into the atmosphere than the forests 

and oceans can absorb. The sum of all human demands no longer 

¿WV�ZLWKLQ�ZKDW�QDWXUH�FDQ�UHQHZ��7KH�FRQVHTXHQFHV�DUH�GLPLQLVKHG�
resource stocks and waste accumulating faster than it can be 

absorbed or recycled, such as with the growing carbon concentration 

in the atmosphere. 

7HFKQRORJLFDO�LQQRYDWLRQ��VXFK�DV�LQFUHDVLQJ�HI¿FLHQF\�LQ�
the use of resources and energy, or improving ecosystem yields, 

FRXOG�UHGXFH�RYHUVKRRW�±�EXW�PD\�DOVR�EULQJ�WUDGH�RIIV��)RU�
example, enhancing agricultural biocapacity through fertilizers and 

PHFKDQL]DWLRQ�KDV�UHTXLUHG�JUHDWHU�XVH�RI�IRVVLO�IXHOV��OHDGLQJ�WR�D�
larger carbon Footprint. 
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Figure 21: Global 
Ecological Footprint by 
component (1961-2010)
Currently, the largest 
single component of the 
Ecological Footprint is the 
FDUERQ�FRPSRQHQW�����SHU�
cent) (Global Footprint 
Network, 2014).
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IN 2010, GLOBAL 
ECOLOGICAL 
FOOTPRINT WAS 
18.1 BILLION GHA, OR 
2.6 GHA PER CAPITA. 
EARTH’S TOTAL 
BIOCAPACITY WAS 
12 BILLION GHA, OR 
1.7 GHA PER CAPITA

Globally, humanity’s Ecological Footprint decreased by 3 per 
cent between 2008 and 2009, due mostly to a decline in demand for 
fossil fuels and hence a decreasing carbon Footprint. A small decline 
in demand for forest products was also apparent in 2008 and 2009. 
+RZHYHU��WKH�ODWHVW�¿JXUHV�IRU������VKRZ�WKH�)RRWSULQW�UHWXUQLQJ�WR�
an upward trend.

Carbon has been the dominant component of humanity’s 
Ecological Footprint for more than half a century (Figure 21). And 
for most years, it has been on an upward trend. In 1961, carbon was 
36 per cent of our total Footprint, but by 2010 (the year for which 
the most complete dataset is available), it comprised 53 per cent. 
The primary cause has been the burning of fossil fuels – coal, oil and 
natural gas.

OUR DEMAND FOR RENEWABLE ECOLOGICAL RESOURCES 
 AND THE GOODS AND SERVICES THEY PROVIDE IS NOW 
EQUIVALENT TO MORE THAN 1.5 EARTHS 

SINCE THE 1990S WE HAVE REACHED OVERSHOOT BY THE 
NINTH MONTH EVERY YEAR. WE DEMAND MORE RENEWABLE 
RESOURCES AND CO2 SEQUESTRATION THAN THE PLANET CAN 
PROVIDE IN AN ENTIRE YEAR
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In regions where population has grown at a faster rate than per 

capita consumption, population is the dominant force behind total 

Footprint gains. In Africa, Footprint growth is almost entirely 

driven by population gains: its population increased by 272 percent, 

but its per capita Footprint remained essentially unchanged. In 

North America, Latin America, the Middle East/Central Asia and 

$VLD�3DFL¿F��ERWK�SRSXODWLRQ�DQG�SHU�FDSLWD�FRQVXPSWLRQ�FKDQJHV�
are driving Footprint growth, but population increases are the 

main driver. In the EU, population growth and per capita growth 

FRQWULEXWH�URXJKO\�HTXDOO\��2QO\�WKH�QRQ�(8�(XURSHDQ�FRXQWULHV�
experienced a decline in total Footprint during this period, resulting 

predominately from a decline in population.

Regional and national Ecological Footprints

Figure 22: Change in 
the average Ecological 
Footprint per capita 
and in population for 
each geographic region 
in 1961 and 2010 
The area of each bar 
represents the total 
Footprint for each region 
(Global Footprint Network, 
2014).
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A regional assessment of humanity’s Ecological Footprint in 1961 

and 2010 (Figure 22) shows that the global supply of and demand 

IRU�UHQHZDEOH�UHVRXUFHV�KDYH�FKDQJHG�RYHU�WKH�SDVW�KDOI�FHQWXU\�±�
largely due to population growth.
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Ranking countries by total and per capita Ecological 
)RRWSULQW�SURGXFHV�YHU\�GL̆HUHQW�UHVXOWV��

7KH�(FRORJLFDO�)RRWSULQW�RI�WKH�WRS�¿YH�FRXQWULHV�PDNHV�
XS�DERXW�KDOI�WKH�JOREDO�WRWDO��)LJXUH������$QDO\VLV�RI�WKH������
1DWLRQDO�)RRWSULQW�$FFRXQWV�UHYHDOV�WKDW�MXVW�WZR�FRXQWULHV�
JHQHUDWHG����SHU�FHQW�RI�WKH�ZRUOG¶V�WRWDO�FDUERQ�)RRWSULQW��&KLQD�
����SHU�FHQW��DQG�WKH�86$�����SHU�FHQW���&KLQD�LV�UDQNHG���WK�LQ�
LWV�SHU�FDSLWD�)RRWSULQW��)LJXUH������EXW�ZLWK�WKH�ZRUOG¶V�ELJJHVW�
QDWLRQDO�SRSXODWLRQ�LW�KDV�WKH�SODQHW¶V�ODUJHVW�WRWDO�)RRWSULQW��
7KH�SRSXODWLRQ�RI�WKH�86$�LV�DURXQG�D�TXDUWHU�RI�WKDW�RI�&KLQD��
EXW�LWV�WRWDO�)RRWSULQW�LV�DOPRVW�DV�ODUJH�EHFDXVH�RI�LWV�JUHDWHU�SHU�
FDSLWD�FRQVXPSWLRQ��6LPLODUO\��ZKHQ�PXOWLSO\LQJ�SRSXODWLRQ�ZLWK�
SHU�FDSLWD�GHPDQG��,QGLD�VKLIWV�IURP�WKH����WK�ODUJHVW�)RRWSULQW�
SHU�FDSLWD�WR�WKH�WKLUG�ODUJHVW�LQ�WRWDO��%UD]LO�IURP���UG�WR�IRXUWK��
DQG�5XVVLD�IURP���QG�WR�¿IWK��

Figure 24: Share of total 
Ecological Footprint 
DPRQJ�WKH�WRS�¿YH�
countries with the 
highest demand and the 
rest of the world (Global 
Footprint Network, 2014).

Key
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The size and composition of a nation’s per capita Ecological 
)RRWSULQW�UHÀHFWV�WKH�JRRGV�DQG�VHUYLFHV�XVHG�E\�DQ�DYHUDJH�SHUVRQ�
LQ�WKDW�FRXQWU\��DQG�WKH�HI¿FLHQF\�ZLWK�ZKLFK�UHVRXUFHV��LQFOXGLQJ�
fossil fuels, are used in providing these goods and services. 
Not surprisingly, of the 25 countries with the largest per capita 
(FRORJLFDO�)RRWSULQW��PRVW�ZHUH�KLJK�LQFRPH�QDWLRQV��IRU�YLUWXDOO\�
all of these countries, carbon was the biggest Footprint component. 

A nation’s Footprint can exceed its own biocapacity – that is, 
LW�FDQ�RSHUDWH�ZLWK�DQ�HFRORJLFDO�GH¿FLW�±�E\�KDUYHVWLQJ�HFRV\VWHPV�
faster than they regenerate, drawing on resources that have 
accumulated over time; by importing products, and thus using the 
biocapacity of other nations; and/or by using the global commons, 
for instance by releasing carbon dioxide emissions from fossil fuel 
burning into the atmosphere.

Figure 23: Ecological 
Footprint per country, 
per capita, 2010  
This comparison includes 
all countries with 
populations greater than 
1 million for which complete 
data is available (Global 
Footprint Network, 2014). 

Key

%XLOW�XS�ODQG

Fishing grounds 

Forest products

Grazing products

Cropland

Carbon

World average biocapacity

LPR2014 chapter 1.indd   35 07/08/2014   12:07



P
an

am
a

C
hi

na
Ja

m
ai

ca
E

l S
al

va
do

r
Jo

rd
an

M
ya

nm
ar

E
cu

ad
or

Tu
ni

si
a

C
ol

om
bi

a
M

al
i

E
gy

pt
A

lb
an

ia
C

ha
d

G
ua

te
m

al
a

G
ha

na
U

zb
ek

is
ta

n
A

lg
er

ia
S

w
az

ila
nd

G
ui

ne
a-

B
is

sa
u

G
am

bi
a

C
ub

a
G

ui
ne

a
H

on
du

ra
s

S
yr

ia
V

ie
t N

am
M

ol
do

va
A

ze
rb

ai
ja

n
A

rm
en

ia
Ir

aq
P

er
u

B
ur

ki
na

 F
as

o
M

or
oc

co
N

ic
ar

ag
ua

S
ud

an
D

om
in

ic
an

 R
ep

ub
lic

B
en

in
K

yr
gy

zs
ta

n
In

do
ne

si
a

Z
im

ba
bw

e
S

en
eg

al
U

ga
nd

a
N

ig
er

ia
La

os
N

or
th

 K
or

ea
S

ri 
La

nk
a

C
am

er
oo

n
C

en
tr

al
 A

fr
ic

an
 R

ep
ub

lic
Ta

nz
an

ia
G

eo
rg

ia
Li

be
ria

S
om

al
ia

C
am

bo
di

a
E

th
io

pi
a

M
ad

ag
as

ca
r

S
ie

rr
a 

Le
on

e
P

hi
lip

pi
ne

s
Le

so
th

o
A

ng
ol

a
To

go
C

ôt
e 

d'
Iv

oi
re

K
en

ya
In

di
a

C
on

go
B

ur
un

di
Ye

m
en

Z
am

bi
a

R
w

an
da

M
oz

am
bi

qu
e

Ta
jik

is
ta

n
N

ep
al

M
al

aw
i

D
em

oc
ra

tic
 R

ep
ub

lic
 o

f 
C

on
go

B
an

gl
ad

es
h

P
ak

is
ta

n
A

fg
ha

ni
st

an
H

ai
ti

E
rit

re
a

O
cc

up
ie

d 
P

al
es

tin
ia

n 
Te

rr
ito

ry
T

im
or

-L
es

te

In 2010, the most recent year for which data is available, per 
capita Ecological Footprint exceeded global per capita biocapacity 
(1.7 gha) in 91 of the 152 countries (Figure 23). At a national level 
the carbon component represents more than half the Ecological 
)RRWSULQW�IRU�D�TXDUWHU�RI�DOO�FRXQWULHV�WUDFNHG��,Q�IDFW�WKH�FDUERQ�
Footprint is the largest single component for approximately half of 
all countries tracked.

Contributions to the global ecological overshoot vary across 
nations. For example, if all people on the planet had the Footprint 
of the average resident of Qatar, we would need 4.8 planets. If we 
lived the lifestyle of a typical resident of the USA, we would need 3.9 
SODQHWV��7KH�¿JXUH�IRU�D�W\SLFDO�UHVLGHQW�RI�6ORYDNLD��RU�6RXWK�.RUHD�
would be 2, or 2.5 planets respectively, while a typical resident of 
South Africa or Argentina would need 1.4 or 1.5 planets respectively. 

AT A NATIONAL LEVEL THE CARBON 
FOOTPRINT REPRESENTS MORE THAN 
HALF THE ECOLOGICAL FOOTPRINT FOR  
A QUARTER OF ALL COUNTRIES TRACKED

:RUOG�DYHUDJH�ELRFDSDFLW\�SHU�SHUVRQ�ZDV�����JKD�LQ�����
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In 2010, Earth’s biocapacity was approximately 12 billion global 

hectares (gha) – which amounts to about 1.7 gha for every person on 

the planet. This biologically productive land must also support the 

10 million or more wild species with which we share the planet. 

Human demands on nature vary considerably from country 

to country, and the biocapacity that provides for this demand is 

XQHYHQO\�VSUHDG�DFURVV�WKH�JOREH��)LJXUH������$�ELRFDSDFLW\�ZHDOWK\�
nation does not necessarily have a biocapacity “reserve”. Even in 

nations with high biocapacity, local, national and international 

demand can exceed availability. 

The number of nations whose Footprint exceeds their 

biocapacity has been steadily increasing with each passing year. 

'RPHVWLF�GHPDQGV�FRQWLQXH�WR�ULVH�DV�D�UHVXOW�RI�LQFUHDVLQJ�
populations and growth in per capita consumption. And for many 

nations, their biocapacity is subject to even greater pressure as more 

and more biocapacity is used to meet export demands.

THE NUMBER OF NATIONS WHOSE 
FOOTPRINT EXCEEDS THEIR BIOCAPACITY 
HAS BEEN STEADILY INCREASING WITH 
EACH PASSING YEAR. AS RESOURCES 
BECOME CONSTRAINED, COMPETITION 
IS GROWING – WHICH COULD HAVE 
INCREASINGLY SIGNIFICANT ECONOMIC, 
SOCIAL AND POLITICAL IMPLICATIONS

Biocapacity

LPR2014 chapter 1.indd   38 07/08/2014   12:07



Almost 60 per cent of the world’s total biocapacity is 
located in just 10 countries (Figure 26). 

For most countries with a high biocapacity per capita, 
the forest land component represents the largest proportion of 
WRWDO�ELRFDSDFLW\��)RUHVWV�DUH�SDUWLFXODUO\�VLJQL¿FDQW�HFRV\VWHPV�
because they provide services not only to local users, but 
also to others. As well as harbouring great biodiversity, they 
SOD\�D�VLJQL¿FDQW�UROH�LQ�FOLPDWH�VWDELOLW\�WKURXJK�VWRULQJ�DQG�
sequestering carbon, and in the water cycle – the subject of the 
next section. 

Figure 26: Top 10 
national biocapacities 
in 2010  
Ten countries accounted for 
more than 60 per cent of the 
Earth’s total biocapacity in 
������7KH\�LQFOXGH�¿YH�RI�WKH�
six BRIICS countries: Brazil, 
Russia, India, Indonesia 
and China (Global Footprint 
Network, 2014).

15.1%

11.1%

9.6%

  7.4%

4.9%

38.7%

1.6%

2.4%
2.5% 2.6% 4.0%

Key

Brazil 

China 

Indonesia 

United States 
of America 

Australia 

Russia

Argentina 

India 

Democratic 
Republic of Congo

Rest of world 

Canada 

WWF Living Planet Report 2014 page 41 

LPR2014 chapter 1.indd   41 06/08/2014   14:19



Key

< 10 million

���������PLOOLRQ

������������PLOOLRQ

> 1,000 million

,QVXI¿FLHQW�GDWD

Figure 25: Total biocapacity 
(in global hectares) per 
country in 2010  
(Global Footprint Network, 2014).

'DWD�DUH�JLYHQ�LQ�JOREDO�
hectares (gha)
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WATER FOOTPRINTS~
,Q�WKH�¿VKLQJ�YLOODJH�RI�9LWVKXPEL�RQ�WKH�VRXWKHUQ�VKRUHV�RI�
Lake Edward, people depend on fresh water from the lake. 
Lake Edward, part of a wetland of international importance, 
was the focus for Soco’s oil exploration. A spill here could  
be devastating.

Fresh water is a precious resource. More than a third of 
the world’s population lives in river basins that experience 
severe water shortages for at least one month each year 
(Hoekstra and Mekonnen, 2012). This number is likely to 
grow as human demands increase and climate change makes 
rainfall patterns more extreme and erratic.
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:DWHU�LV�WKH�EDVLV�RI�OLIH��\HW�WKHUH�LV�D�¿QLWH�DPRXQW�DYDLODEOH�� 
Some 97.5 per cent of our planet’s water is salt water. Almost all of 

the remaining fresh water is locked up in glaciers and ice caps, or in 

DTXLIHUV�GHHS�XQGHU�WKH�VXUIDFH��3RVWHO�HW�DO����������$�IUDFWLRQ�RI���
per cent of water is renewed each year by the hydrological cycle, and 

this amount is unevenly distributed. This means that some countries 

have an abundance of freshwater sources and others clearly do not.

The course of human development has been greatly 

LQÀXHQFHG�E\�WKH�DYDLODELOLW\�RI�ZDWHU�UHVRXUFHV��7KH�¿UVW�VLJQL¿FDQW�
human settlements were established alongside freshwater bodies, 

and great civilizations developed and spread along their waterways. 

The 20th century saw huge advances in technology and humans’ 

ability to harness nature for productive purposes. Societies 

developed infrastructure projects, for instance building large 

dams to support irrigation, hydropower, and industrial and urban 

development. This development had huge impacts on the growth of 

nations and economies. However, much of this success has come at 

D�FRVW��ZLWK�ULYHUV�DQG�DTXLIHUV�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG�SROOXWHG��
impaired or dried up. 

Communicating the importance of water in modern society 

has been challenging because of our disconnection from natural 

water sources. For many, water simply comes from a tap. Yet more 

than ever, the need to reconnect our societies and economies to 

water is urgent. Water is used in some form in almost all food 

production and manufacturing processes. Products may be viewed 

DV�FRQWDLQLQJ�WKH�TXDQWLW\�RI�ZDWHU�XVHG�LQ�WKHLU�SURGXFWLRQ�±�WKLV� 
is referred to as a “water footprint”.

Water footprint is made up of three types of water use, 

known as blue, green and grey water footprints. The green water 

footprint is the volume of rainwater stored in soil that evaporates 

through crop growth. The blue water footprint is the volume of 

freshwater taken from surface (lakes, rivers, reservoirs) and ground 

ZDWHU��DTXLIHUV��WKDW�LV�XVHG�DQG�QRW�UHWXUQHG�WR�WKH�V\VWHP�LW�ZDV�
withdrawn from. The largest share of global blue water footprint 

RFFXUV�LQ�FURS�¿HOGV�DV�D�UHVXOW�RI�HYDSRUDWLRQ�RI�LUULJDWLRQ�ZDWHU��
There is no green water footprint of household and domestic water 

uses, although they do show blue and grey water footprints. The 

grey water footprint is the volume of water polluted as a result of 

production processes (industrial and agricultural) and from waste 

ZDWHU�IURP�KRXVHKROG�ZDWHU�XVH��,W�LV�WKH�YROXPH�RI�ZDWHU�UHTXLUHG�
WR�GLOXWH�SROOXWDQWV�WR�VXFK�DQ�H[WHQW�WKDW�WKH�ZDWHU�TXDOLW\�UHDFKHV�
acceptable levels.

Some 97.5 percent of 
our planet’s water is 
salt water

Almost all of the 
remaining fresh water is 
locked up in glaciers and 
ice caps, or in aquifers 
deep under the surface

A fraction of 1 percent 
of water is renewed 
each year by the 
hydrological cycle

The available fresh water 
is unevenly distributed

> 0.01%

97%
The water footprint
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The water footprint has both temporal and spatial elements, 
DFFRUGLQJ�WR�ZKHQ�DQG�ZKHUH�ZDWHU�LV�XVHG��7KH�³ZKHUH´�TXHVWLRQ�
leads us to the local context: the impact of the same water footprint 
will, of course, be very different in a region where fresh water is 
VFDUFH��FRPSDUHG�WR�RQH�ZKHUH�LW�LV�DEXQGDQW��(TXDOO\��FRXQWULHV�
with ample water resources at a national level may contain areas of 
scarcity. The “when” aspect helps us to understand the variability 
in the availability and consumption of water resources through the 
year in a given place. With climate change expected to make rainfall 
SDWWHUQV�PRUH�HUUDWLF�DQG�LQWHQVH��WKH�TXHVWLRQ�RI�³ZKHQ´�ZLOO�
become even more important.  

The concept of the water footprint helps governments, 
businesses and individuals to better understand how we use 
water in our lives and economies. It has exposed our often hidden 
dependence on this vital resource, and the vulnerability this implies. 
The water footprint provides an indicator of both direct and indirect 
use of freshwater. The water footprint of production includes all 
the water a country uses to produce goods and services, whether 
they are consumed locally or exported, expressed in cubic metres 
of water. The water footprint of production can help us understand 
and link supply chains and economic activities to areas of water 
stress or pollution.

Green water footprint
The volume of rainwater stored 
in soil that evaporates through 
crop growth.

Blue water footprint
The volume of freshwater taken 
from surface (lakes, rivers, 
reservoirs) and ground water 
�DTXLIHUV��WKDW�LV�XVHG�DQG�QRW�
returned to the system it was 
withdrawn from.

Grey water footprint
The volume of water polluted as 
a result of production processes 
(industrial and agricultural) 
and from waste water from 
household water use. It is the 
YROXPH�RI�ZDWHU�UHTXLUHG�WR�
dilute pollutants to the extent 
WKDW�WKH�ZDWHU�TXDOLW\�UHDFKHV�
acceptable levels.
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Water footprint of national production
Each country plans how it will use water to meet the needs of its 
people, economy and environment. In many ways, water shapes 
how economies develop, and determines which sectors are viable 
DQG�ZKLFK�DUH�QRW��7KH�ZDWHU�IRRWSULQW�RI�SURGXFWLRQ�KHOSV�WR�UHÀHFW�
this, by accounting for all of the water used within a country for 
household, industrial and agricultural purposes, regardless of where 
the products are actually consumed. 

Figure 27 shows the water footprint of production for the 
countries with the 20 largest water footprints in the world. The bars 
indicate the absolute amount of water use, separated into green 
and blue water footprints. The different coloured dots indicate the 
relative stress within these countries. These averages mask regional 
and river basin dynamics. More detailed analysis of river basin 
stress is needed to better understand local dynamics, issues and 
remedies (see the hydrograph in Figure 30 for one example).

National water footprint statistics are useful for identifying 
water hotspots on one level; the national water footprint of 
production bars in Figure 27 give a useful picture of overall  
impact. However, as mentioned above, national statistics can often 
PDVN�EDVLQ�OHYHO�UHDOLWLHV��ZKLOH�PRVW�RI�WKH�WRS����FRXQWULHV�VKRZQ�
have an apparently healthy ratio of blue water footprint to blue 
water availability, they include many river basins that suffer severe 
water scarcity for at least part of the year. River basin information 
always tells a more relevant story, which is why the delineation in 
Figure 29 is an important improvement on our understanding of 
water footprint metrics.

NATIONAL WATER FOOTPRINT STATISTICS ARE 
USEFUL FOR IDENTIFYING WATER HOTSPOTS. 
HOWEVER, THEY CAN MASK BASIN-LEVEL 
REALITIES. MANY RIVER BASINS OF THESE 
TOP 20 COUNTRIES SUFFER SEVERE WATER 
SCARCITY FOR AT LEAST PART OF THE YEAR
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Figure 27: Water 
footprint of national 
production of top 
20 countries with 
indication of overall 
risk of blue water 
scarcity
(Hoekstra and 
Mekonnen, 2012).

Stress on blue water 
resources 
7KH�GL̆HUHQW�FRORXUHG�GRWV�
represent total blue water 
footprint of production 
expressed as the ratio of blue 
water footprint to blue water 
availability.
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0RVW�RI�WKH�ZRUOG¶V�IRRG�FRPHV�IURP�UDLQ�IHG�DJULFXOWXUH��
seven times more green water than blue water is used in agricultural 
production (6,884 billion m3 compared to 945 billion m3). 
Agricultural production accounts for 92 per cent of the global water 
footprint, with 78 per cent of world crop production relying on 
rainfall. Industrial production takes up 4.4 per cent, while 3.6 per 
FHQW�LV�XVHG�IRU�GRPHVWLF�ZDWHU�VXSSO\��$SSUR[LPDWHO\�RQH�¿IWK�RI�
the global water footprint relates to production for export – 19 per 
cent in the agricultural sector and 41 per cent for industry (Hoekstra 
and Mekonnen, 2012).

2SSRUWXQLWLHV�H[LVW�WR�VLJQL¿FDQWO\�LQFUHDVH�WKH�SURGXFWLYLW\�
RI�ERWK�UDLQ�IHG�DQG�LUULJDWHG�DJULFXOWXUH�LQ�PDQ\�UHJLRQV��$W�WKH�
VDPH�WLPH��JUHHQ�ZDWHU�EDVHG�SURGXFWLRQ�ZLOO�EHFRPH�LQFUHDVLQJO\�
vulnerable in some areas due to climate change affecting rainfall 
patterns. There will also be areas where rainfall will increase, 
presenting opportunities for new regions. Irrigation has increased 
DJULFXOWXUDO�SURGXFWLYLW\�VLJQL¿FDQWO\��EXW�LQ�VRPH�FDVHV�KDV�DOVR�
increased water scarcity downstream. Irrigation is sometimes poorly 
monitored and managed, and groundwater may be pumped faster 
WKDQ�LW�LV�UHFKDUJHG��FDOOLQJ�LQWR�TXHVWLRQ�LWV�VXVWDLQDELOLW\��$JDLQ��
FRQWH[W�LV�DOO�LPSRUWDQW��ZKLOH�VRPH�FRXQWULHV�DUH�GLVFRYHULQJ�
VLJQL¿FDQW�JURXQGZDWHU�UHVHUYHV��LQ�RWKHU�SDUWV�RI�WKH�ZRUOG�±�
VXFK�DV�$XVWUDOLD��,QGLD�DQG�86$�±�WKHVH�OLIH�JLYLQJ�DTXLIHUV�DUH�

Figure 28: Breakdown 
of the global blue 
green and grey water 
footprint of production 
in billion m3/year, 
1996-2005 
A further breakdown 
shows that the agriculture 
sector has the largest water 
footprint, dominated by the 
green water component 
(Hoekstra and 
Mekonnen, 2012).
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EHLQJ�VHYHUHO\�GHSOHWHG��'HYHORSLQJ�QHZ�XQGHUJURXQG�IUHVKZDWHU�
resources can help increase food production, but best management 
practices and water stewardship principles need to be applied to 
avoid any negative impacts on people and nature in the long term. 

While water needs to be monitored and managed at a river 
basin or catchment level, the water footprint assessment helps to 
provide an insight into global pressures and risks. It is not feasible 
WR�WUDQVSRUW�ODUJH�TXDQWLWLHV�RI�DFWXDO�ZDWHU�DURXQG�WKH�ZRUOG��EXW�
D�ZDWHU�VFDUFH�FRXQWU\�FDQ�LPSRUW�FURSV�DQG�SURGXFWV�IURP�RWKHU�
countries. Trade can help to alleviate local water shortages – but it 
can also exacerbate them.  

Globally, the number of people affected by absolute or 
seasonal water shortages is projected to increase steeply – owing to 
climate change and increasing water demands (Schiermeier, 2013; 
Hoekstra and Mekonnen, 2012). In this context, understanding the 
LPSDFW�WKDW�IRRG�DQG�¿EUH�SURGXFWLRQ�KDV�RQ�ZDWHU�UHVRXUFHV�LV�YLWDO�
LQ�RUGHU�WR�VHFXUH�DGHTXDWH�VXSSOLHV�IRU�SHRSOH�DQG�HFRV\VWHPV�

Blue water scarcity
Stress on blue water resources is calculated on a monthly basis 
with more than 200 river basins, home to some 2.67 billion people, 
already experiencing severe water scarcity for at least one month 
every year (Hoekstra and Mekonnen, 2012). 

In many cases, the blue water footprint leaves rivers incapable 
RI�PDLQWDLQLQJ�QDWXUDO�HQYLURQPHQWDO�ÀRZV��³WKH�TXDQWLW\��WLPLQJ��
DQG�TXDOLW\�RI�ZDWHU�ÀRZV�UHTXLUHG�WR�VXVWDLQ�IUHVKZDWHU�DQG�
HVWXDULQH�HFRV\VWHPV�DQG�WKH�KXPDQ�OLYHOLKRRGV�DQG�ZHOO�EHLQJ�
that depend on these ecosystems” (Global Environmental Flows 
Network, 2007 and Hoekstra et al., 2012). The freshwater LPI 
UHÀHFWV�WKH�LPSDFW�RI�ORZHU�HQYLURQPHQWDO�ÀRZV�RQ�VSHFLHV��ZLWK�D�
decline of 76 per cent since 1970 – a steeper fall than for marine and 
terrestrial ecosystems.

MORE THAN 200 RIVER BASINS, HOME 
TO SOME 2.67 BILLION PEOPLE, ALREADY 
EXPERIENCE SEVERE WATER SCARCITY 
FOR AT LEAST ONE MONTH EVERY YEAR

LPR2014 chapter 1.indd   49 07/08/2014   12:07



WWF Living Planet Report 2014 page 50 

Number of months in which 
water scarcity !�����

0 

1

�����

�����

�����
�������
12

�����

no data

 

Months in 
which water 

scarcity  
!����� 

The countries with the largest water footprint of production 

– China, India and the USA – also suffer moderate to severe water 

scarcity in different regions, at different times of the year. The USA 

is the largest exporter of cereal crops; however recent droughts 

KDYH�UHVXOWHG�LQ�ORZHU�WRWDO�FURS�\LHOGV�ZLWK�VXEVHTXHQW�LPSDFWV�RQ�
food prices. If, as projected, extreme weather events exacerbated 

E\�FOLPDWH�FKDQJH�EHFRPH�PRUH�IUHTXHQW�DQG�XQSUHGLFWDEOH��LW�ZLOO�
impact global food trade – especially for importing countries that 

UHO\�RQ�ZDWHU�LQWHQVLYH�FRPPRGLWLHV�IRU�EDVLF�QHHGV��0HDQZKLOH��
growing water demands and scarcity in China and India – 

FRXQWULHV�WKDW�DUH�ODUJHO\�VHOI�VXI¿FLHQW�LQ�PRVW�IRRGV�±�FRXOG�OHDG�
to an increased dependence on imports, placing more pressure on 

global food trade. Considering that these two countries make up 

more than a third of global population, these trends could have 

VLJQL¿FDQW�FRQVHTXHQFHV�RQ�IRRG�SULFHV�JOREDOO\�

Figure 29: Blue water scarcity in 405 
river basins between 1996 and 2005 
The darkest blue shading indicates river basins 
where more than 20% of water available in the 
basin is being used throughout the year. Some 
of these areas are in the most arid areas in the 
world (such as inland Australia); however, other 
areas (such as western USA) have many months 
RI�ZDWHU�VFDUFLW\�EHFDXVH�VLJQL¿FDQW�DPRXQWV�RI�
water within these basins are being channelled 
into agriculture (Hoekstra et al., 2012). 

EXTREME WEATHER 
EVENTS DUE TO 
CLIMATE CHANGE 
COULD SEVERELY 
IMPACT GLOBAL FOOD 
TRADE — ESPECIALLY 
FOR IMPORTING 
COUNTRIES THAT RELY 
ON WATER-INTENSIVE 
COMMODITIES FOR 
BASIC NEEDS
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Figure 30: Mekong 
hydrograph: Water 
scarcity over the year 
for the Mekong basin 
(monthly average 
for the period 1996-
2005) 7KH�ULYHU�UXQ�R̆�
is divided into four zones 
RI�GL̆HUHQW�VKDGHV�RI�
EOXH�DQG�ZKLWH��EDVHG�RQ�
SUHVXPSWLYH�HQYLURQPHQWDO�
ÀRZ�UHTXLUHPHQWV��
7KH�DFWXDO�EOXH�ZDWHU�
footprint is plotted over the 
K\GURJUDSK�DV�D�VROLG�WKLFN�
UHG�OLQH��,I�WKH�OLQH�IDOOV�LQ�
WKH�SDOH�EOXH�]RQH��ZDWHU�
VFDUFLW\�LV�ORZ��PHDQLQJ�
WKDW�WKHUH�LV�QR�DEVWUDFWLRQ�
IURP�WKH�HQYLURQPHQWDO�
TXRWD��+RZHYHU��LI�LW�PRYHV�
XS�LQWR�WKH�EULJKW�EOXH��
GDUN�EOXH�RU�ZKLWH�]RQHV��
ZDWHU�VFDUFLW\�EHFRPHV�
PRGHUDWH��VLJQL¿FDQW�RU�
VHYHUH��UHVSHFWLYHO\��LQ�WKDW�
SDUW�RI�WKH�\HDU��+RHNVWUD�
HW�DO���������

Figure 30 shows the hydrograph of the Mekong River. 
:KLOH�VHDVRQDO�ÀRZV�YDU\�IURP�\HDU�WR�\HDU��FRPSHWLWLRQ�IRU�ZDWHU�
UHVRXUFHV�EHFRPHV�FULWLFDO�GXULQJ�WKH�GU\�VHDVRQ��)HEUXDU\�±�$SULO��
ZKHQ�ZLWKGUDZDOV�H[FHHG�ULYHU�ÀRZV��:DWHU�QHHGV�LQ�WKH�0HNRQJ�
LQFOXGH�LUULJDWLRQ��GRPHVWLF�DQG�LQGXVWULDO�XVHV��QDYLJDWLRQ�RI�VKLSV�
DQG�DGHTXDWH�ZDWHU�GHOLYHU\�WR�WKH�GHOWD�WR�PLQLPL]H�WKH�ULVN�RI�
VDOW�ZDWHU�LQWUXVLRQ��DV�ZHOO�DV�WR�PDLQWDLQ�PLQLPXP�DFFHSWDEOH�
HQYLURQPHQWDO�ÀRZV��0HNRQJ�5LYHU�&RPPLVVLRQ���������

'DPV�DUH�QRZ�EHLQJ�FRQVWUXFWHG�RQ�WKH�PDLQ�VWHP�RI�WKH�
0HNRQJ�5LYHU��7KHVH�GHYHORSPHQWV�DUH�H[SHFWHG�WR�D̆HFW�ÀRZV�
DQG�ZDWHU�GHPDQGV��IRU�H[DPSOH�WKURXJK�LQFUHDVHG�LUULJDWLRQ�IRU�
DJULFXOWXUH�WR�UHSODFH�ORVW�¿VK�SURWHLQ��7KHVH�LQFUHDVLQJ�RU�PRGL¿HG�
GHPDQGV�DUH�QRW�\HW�ZHOO�XQGHUVWRRG��HVSHFLDOO\�LQ�WHUPV�RI�WKH�
H̆HFW�RQ�VHDVRQDO�VXSSO\��:LWK�WKH�0HNRQJ�DOUHDG\�H[SHULHQFLQJ�
ZDWHU�VFDUFLW\�GXULQJ�WKH�GU\�VHDVRQ��DV�WKH�¿JXUH�VKRZV��WKH�LPSDFW�
FRXOG�EH�VLJQL¿FDQW�

The Mekong hydrograph
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LOCAL NEEDS, GLOBAL 
PRESSURES~
In the weekly market in Vitshumbi, people buy fresh 
YHJHWDEOHV�DQG�IUHVKO\�FDXJKW�¿VK�IURP�/DNH�(GZDUG��

Few countries are richer in biocapacity and natural 
UHVRXUFHV�WKDQ�'5&��<HW�LWV�LQKDELWDQWV�KDYH�RQH�RI�WKH�
lowest Ecological Footprints on the planet, and the country 
VLWV�URFN�ERWWRP�RI�WKH�81�LQHTXDOLW\�DGMXVWHG�+XPDQ�
'HYHORSPHQW�,QGH[���

Oil extraction in Virunga, to help fuel the unsustainable 
OLIHVW\OHV�RI�KLJKHU�LQFRPH�FRXQWULHV��PLJKW�EULQJ�VKRUW�WHUP�
SUR¿WV�WR�D�IHZ��%XW�LW¶V�XQOLNHO\�WR�GHOLYHU�UHDO�GHYHORSPHQW��
,Q�WKH�1LJHU�'HOWD��SRYHUW\�DQG�LQHTXDOLW\�LQGLFDWRUV�KDYH�
worsened since the discovery of oil. In the long term, the 
only way for the Congolese people to meet their needs and 
improve their prospects is through sustainable management 
and wise use of the country’s natural capital.
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People, consumption and development

Population and natural resources
Just as population is not evenly distributed around the world, nor 
are natural resources or their use. This raises questions around the 
ability of individual countries to maintain the quality of their natural 
resources and meet the resource needs of their growing populations 
in the context of global consumption patterns.

Population and consumption trends will inevitably increase 
pressure on limited available natural resources, ecosystems, 
societies and economies – and lead to further disparity in resource 
availability with consequences that will be felt locally and globally. 

It is impossible to fully understand the pressures being placed 
on the planet without considering the trends and implications of 
a growing global population. Human population demographics 
and dynamics have immense implications for virtually every 
environmental issue. Equally important, are consumption and rising 
ZHDOWK�ZLWKLQ�WKHVH�SRSXODWLRQV��7KLV�ZLOO�D̆HFW�ZKHUH�DQG�KRZ�
intensively resources are used, their quality and availability, and 
who is able to access them. 

The world’s total population today is already in excess of 
7.2 billion, and growing at a faster rate than previously estimated. 
Revised estimates suggest that world population is likely to reach 
9.6 billion by 2050 – 0.3 billion larger than under earlier UN 
projections (UNDESA, 2013a). Much of this growth is occurring in 
least developed countries (UNDESA, 2013b). 

Population is unevenly distributed across the planet: 25 per 
cent of the world’s 233 countries hold 90 per cent of the population 
(UNDESA, 2013b). Further, half of all future population growth is 
expected to occur in just eight countries: Nigeria, India, Tanzania, 
the Democratic Republic of Congo (DRC), Niger, Uganda, Ethiopia 
and the USA (UNDESA, 2013b). Of these countries, Nigeria will 
experience the most growth, and is expected to become the third 
most populous country in the world by 2050 (behind China and 
,QGLD���:KLOH�WKH�¿UVW�VHYHQ�FRXQWULHV�KDYH�UHODWLYHO\�ORZ�SHU�FDSLWD�
Ecological Footprints, the USA has one of the world’s highest.
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Box 2: Water scarcity in river basins directly impacts 
people, agriculture and industries
India, China and the USA – the three countries with the highest water 
footprint of production – also contain 8 of the top 10 most populous 
EDVLQV�H[SHULHQFLQJ�DOPRVW�\HDU�URXQG�ZDWHU�VFDUFLW\��)LJXUH������
High levels of water scarcity – a dire situation for local populations 
– are likely to be compounded by climate change, further population 
growth and the rising water footprint that tends to accompany growing 
DIÀXHQFH��7KLV�KDV�LPSOLFDWLRQV�QRW�MXVW�IRU�WKH�KXQGUHGV�RI�PLOOLRQV�RI�
people directly affected, but also for the rest of the world.

Basin information

Figure 31: Top 10 
basins by population 
and months of water 
scarcity, 1996-2005 
(Hoekstra and Mekonnen, 
2012). 

Basin
Country
Months per year basin 
faces “moderate or worse” 
water scarcity
Population

<DTXL
Mexico
12
650,988

Yongding He 
China
12
91,200,200

Penner
India
12
10,924,200

Tarim
China
11
9,311,040

Cauvery
India
12
35,203,300

Bravo
USA
11
9,249,380

San Antonio
USA
12
915,156

*URRW��.HL�
South Africa
11
873,587

Indus
India, 
Afghanistan, 
Pakistan
12

212,208,000

Nueces
USA
12
613,863

Water Risk

High (5)

Low (1)

HIGH (5)

low (1)

LPR2014 chapter 1.indd   55 07/08/2014   12:07



WWF Living Planet Report 2014 page 56 

The Ecological Footprint shows that in the last 50 years, the 
planet’s total biocapacity has increased from 9.9 to 12 billion gha 
(Figure 32). However, during the same period, the global human 
population increased from 3.1 billion to 6.9 billion, and per capita 
Ecological Footprint increased from 2.5 to 2.6 gha (Figure 33). 

Figure 32: Trends 
in total biocapacity, 
Ecological Footprint 
and world population 
from 1961 to 2010
(Global Footprint Network, 
2014).
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THE INCREASE IN THE EARTH’S 
PRODUCTIVITY HAS NOT BEEN 
ENOUGH TO COMPENSATE FOR 
THE DEMANDS OF THE GROWING 
GLOBAL POPULATION
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'HVSLWH�WHFKQRORJLFDO�DGYDQFHV��DJULFXOWXUDO�LQSXWV�DQG�
irrigation that have boosted the average yields per hectare of 
productive area, especially for cropland, biocapacity per capita has 
reduced from 3.2 to 1.7 gha. This increased exploitation of ecological 
UHVRXUFHV�KDV��LQ�PDQ\�FDVHV��FRPH�DW�WKH�H[SHQVH�RI�WKH�HI¿FLHQF\��
TXDOLW\�DQG�KHDOWK�RI�HFRV\VWHP�IXQFWLRQV��$V�D�UHVXOW��WKH�ZRUOG�KDV�
IDOOHQ�IXUWKHU�EHKLQG�LQ�LWV�TXHVW�IRU�D�VXVWDLQDEOH�IXWXUH�

Figure 33: Trends in 
Ecological Footprint 
and biocapacity per 
capita between 1961 
and 2010
(Global Footprint Network, 
2014).
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THE DECLINE IN BIOCAPACITY PER 
CAPITA IS PRIMARILY DUE TO AN 

INCREASE IN GLOBAL POPULATION: 
MORE PEOPLE HAVE TO SHARE THE 

EARTH’S RESOURCES
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LPI, Ecological Footprint and income
Living Planet Index
Comparing Living Planet Index trends in countries with different 
average levels of income shows stark differences (Figure 34). While 
KLJK�LQFRPH�FRXQWULHV�DSSHDU�WR�VKRZ�DQ�LQFUHDVH�����SHU�FHQW��LQ�
ELRGLYHUVLW\��PLGGOH�LQFRPH�FRXQWULHV�VKRZ�GHFOLQH�����SHU�FHQW���
DQG�ORZ�LQFRPH�FRXQWULHV�VKRZ�GUDPDWLF�DQG�PDUNHG�GHFOLQH� 
����SHU�FHQW���7KHVH�GLIIHUHQFHV�PD\�UHÀHFW�WKH�DELOLW\�RI�KLJKHU�
income countries to allocate resources to biodiversity conservation 
and restoration domestically. More importantly, they may also 
UHÀHFW�WKH�ZD\�WKHVH�FRXQWULHV�LPSRUW�UHVRXUFHV�±�HIIHFWLYHO\�
RXWVRXUFLQJ�ELRGLYHUVLW\�ORVV�DQG�LWV�LPSDFWV�WR�ORZHU�LQFRPH�
countries (Lenzen et al., 2012). 

Furthermore, the LPI database only dates back to 1970. If 
the baseline were extended to the beginning of the 20th century, 
RU�HDUOLHU��WKH�/3,�ZRXOG�OLNHO\�UHÀHFW�DQ�RYHUDOO�GHFOLQH�IRU�KLJK�
income countries. In Europe, North America and Australia, 
populations of many species were heavily impacted and exploited 
before 1970, and increases since then are most likely a result of 
recoveries from previously depleted levels.

Figure 34: LPI and 
World Bank country 
income groups (2013) 
(WWF, ZSL, 2014)
NOTE: This graph uses 
unweighted LPI (LPI-U). 
For more details see LPI 
FAQ in appendix (page 140).
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7Figure 35: Ecological 
Footprint (gha) per 
capita in high-, middle- 
and low-income 
countries (World Bank 
FODVVL¿FDWLRQ�DQG�GDWD��
between 1961 and 2010 
The green line represents 
world average biocapacity 
per capita (Global 
Footprint Network, 2014; 
World Bank, 2013).

+LJK�LQFRPH�FRXQWULHV¶�XVH�RI�HFRORJLFDO�UHVRXUFHV�DQG�
VHUYLFHV�LV�VWLOO�DERXW�¿YH�WLPHV�PRUH�SHU�FDSLWD�WKDQ�WKDW�RI�
ORZ�LQFRPH�FRXQWULHV��+LJK�LQFRPH�FRXQWULHV�RIWHQ�UHO\�RQ�WKH�
biocapacity of other nations or the global commons to meet their 
consumption demands. While importing biocapacity may be 
¿QDQFLDOO\�DIIRUGDEOH�IRU�KLJK�LQFRPH�FRXQWULHV�WRGD\��SULFHV� 
could change, or ecological constraints could disrupt supply chains. 

0LGGOH��DQG�ORZ�LQFRPH�QDWLRQV�W\SLFDOO\�KDYH�VPDOOHU�SHU� 
FDSLWD�)RRWSULQWV��1HYHUWKHOHVV��QHDUO\�KDOI�RI�WKH�PLGGOH��DQG� 
ORZ�LQFRPH�QDWLRQV�OLYH�RQ�SHU�FDSLWD�)RRWSULQWV�ORZHU�WKDQ����� 
gha – the maximum per capita Footprint that could be replicated  
worldwide without resulting in global overshoot. Even a Footprint  
of this size would mean that humanity claims the entire biocapacity  
of the planet, leaving no space for wild species. 

Low income

Key

High income

Middle income

World biocapacity

Ecological Footprint
Comparing the average per capita Ecological Footprints of groups 
RI�KLJK���PHGLXP��DQG�ORZ�LQFRPH�FRXQWULHV��)LJXUH�����VKRZV�WKDW�
KLJK�LQFRPH�FRXQWULHV�KDYH�PDLQWDLQHG�KLJK�OHYHOV�RI�FRQVXPSWLRQ��
EXW�WKLV�WUHQG�ÀXFWXDWHV�ZLWK�WKH�JOREDO�HFRQRP\��(YHQWV�VXFK�DV�RLO�
crises (in the 1970s) and recessions in the 1980s and 2000s shocked 
HFRQRPLHV�±�DQG�VLJQL¿FDQWO\�UHGXFHG�UHVRXUFH�GHPDQGV��+RZHYHU��
ZLWK�VXEVHTXHQW�HFRQRPLF�UHFRYHU\�FDPH�LQFUHDVLQJ�FRQVXPSWLRQ��
'HPDQGV�RQ�UHVRXUFHV�±�ZKLFK�LQFUHDVHG�GXULQJ�WKH�K\SHU�JURZWK�
period of the early 2000s – dropped when the world’s economies 
started to contract in 2007. 
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For a country’s development to be replicable worldwide, it must 
have a per capita Ecological Footprint no larger than the per capita 
biocapacity available on the planet, while maintaining a decent 
VWDQGDUG�RI�OLYLQJ��7KH�ODWWHU�FDQ�EH�GH¿QHG�DV�D�VFRUH�RI������RU�
DERYH�RQ�WKH�81'3¶V�LQHTXDOLW\�DGMXVWHG�+XPDQ�'HYHORSPHQW�
,QGH[��,+',���81'3���������&XUUHQWO\��QR�FRXQWU\�PHHWV�ERWK� 
of these criteria (Figure 36). 

Minimum global sustainable 
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Figure 36: Correlating 
the Ecological  
Footprint with IHDI 
(latest data sets)
The dots representing 
each country are 
coloured according to 
their geographic region 
and scaled relative to 
their population (Global 
Footprint Network, 2014; 
UNDP, 2013). 

The path of progression to achieve sustainable development 
YDULHV�EHWZHHQ�FRXQWULHV��'HYHORSPHQW�DQG�LPSURYHG�OLYLQJ�
standards are, up to a point, linked to growing consumption of 
ecological services: the high human development in developed 
countries has been achieved at the expense of a high Ecological 
)RRWSULQW��'HFRXSOLQJ�DQG�UHYHUVLQJ�WKLV�UHODWLRQVKLS�LV�D�NH\�JOREDO�
FKDOOHQJH��7KH�FKDOOHQJH�IRU�FRXQWULHV�LQ�WKH�ERWWRP�OHIW�VHFWRU�LV�
WR�VLJQL¿FDQWO\�LQFUHDVH�WKHLU�,+',�ZLWKRXW�VLJQL¿FDQWO\�LQFUHDVLQJ�
WKHLU�(FRORJLFDO�)RRWSULQW�DQG�IRU�FRXQWULHV�LQ�WKH�XSSHU�ULJKW�VHFWRU�
±�ZLWK�KLJK�,+',�±�WR�UHGXFH�WKHLU�)RRWSULQWV��

:LWK����\HDU�GDWD�LQWHUYDOV�RI�+',�DYDLODEOH��,+',�ZDV�QRW�
LQWURGXFHG�XQWLO��������D�SORW�RI�+',�YHUVXV�(FRORJLFDO�)RRWSULQW�LV�
able to show countries’ direction of progression (Figure 37). While 
QRW�DGMXVWHG�IRU�LQHTXDOLW\�±�ZKLFK�WHQGV�WR�EH�JUHDWHU�LQ�FRXQWULHV�
ZLWK�ORZ�+',�±�WUHQGV�RI�VHYHUDO�VHOHFWHG�FRXQWULHV�VKRZ�WKDW�WKH\�
have improved their level of human development since 1980.

China and the USA show the most striking movement.  
7KH�JURZWK�LQ�&KLQD¶V�+',�KDV�EHHQ�DFFRPSDQLHG�E\�DFFHOHUDWLQJ�
resource use, particularly in the last decade. The USA’s per capita 
Ecological Footprint trended upward between 1980 and 2000 until 

Key

Africa

Middle East/
Central Asia

$VLD��3DFLILF

South America

Central America/
Caribbean

North America

EU

Other Europe

The path to sustainable development
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Figure 37: The 
Ecological Footprint  
in relation to HDI.  
Time trends (1980-2010) 
are shown for a small 
selection of countries.  
The dotted lines mark the 
HDI thresholds for low, 
medium, high and very 
high human development 
(Global Footprint Network, 
2014; UNDP, 2013).  
NOTE: In this graph HDI  
is not inequality-adjusted.

LW�VKDUSO\�GHFOLQHG�GXULQJ�WKH�RQVHW�RI�WKH�UHFHQW�JOREDO�¿QDQFLDO�
crisis. Brazil, whose Footprint and HDI values are slightly higher 
than China’s, has achieved a decent standard of living as measured 
by the HDI (though its IHDI score is lower) while barely increasing 
its per capita Ecological Footprint over the last 50 years. Turkey’s 
+',�KDV�DOVR�LQFUHDVHG�VLJQL¿FDQWO\�VLQFH�������LW�KDV�QHDUO\�FDXJKW�
up with Brazil in terms of absolute HDI value, while maintaining a 
slightly lower Ecological Footprint per capita.

China, Brazil and Turkey are on track to reach the HDI level 
WKDW�*HUPDQ\�KDG�LQ������EXW�ZLWK�D�UHODWLYHO\�ORZHU�SHU�FDSLWD�
)RRWSULQW��7KH������UHXQL¿FDWLRQ�RI�(DVW�DQG�:HVW�*HUPDQ\�ZDV�
followed by slow population growth and a downward trending 
carbon Footprint, which contributed to Germany’s total Footprint 
reduction over the next decade. Germany’s per capita Footprint 
is still more than twice the per capita biocapacity available for the 
planet as a whole. However, it has continued to increase its HDI 
since 2000 while maintaining a relatively constant Footprint.  

(DFK�FRXQWU\�PD\�IROORZ�D�GL̆HUHQW�SDWK�WRZDUG�
VXVWDLQDELOLW\��WKH�FKDOOHQJH�LV�GHWHUPLQLQJ�KRZ�WR�UHGXFH�UHVRXUFH�
consumption by design while improving human development. 
:KDWHYHU�D�FRXQWU\¶V�UHVRXUFH�DQG�HFRQRPLF�ZHDOWK��HDFK�QHHGV�D�
national development strategy that addresses the reality of global 
biocapacity limits and the role biodiversity and ecosystems play in 
supporting human existence and enterprise. By recognizing nations’ 
VSHFL¿F�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�WRGD\��LW�LV�SRVVLEOH�WR�ZRUN�
toward a future of secure natural resources that enables social 
improvement and prosperity globally.
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design note: 
Check for gutter and re-
peat image if necessary

SECRETS AND SERVICES~
With its diverse landscapes and habitats, Virunga  
contains some of the richest biodiversity on the planet.  
As well as being a priceless part of our common heritage, 
it has huge educational and research value. Its hundreds 
of plant species contain secrets that could one day yield a 
medical breakthrough.

The forests of the Congo Basin help generate rainfall, and 
DEVRUE�DQG�VWRUH�FDUERQ��WR�WKH�EHQH¿W�RI�DOO��:LWK�WKH�
carbon Footprint making up more than half of humanity’s 
Ecological Footprint, and CO2 levels in the atmosphere 
already at levels unprecedented in human history, protecting 
Virunga’s forests is more important than ever.
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CHAPTER 2:  
DEVELOPING THE PICTURE
The indicators presented in the previous chapter show some 

VWDUN�WUXWKV��7KH�/3,�UHÀHFWV�D�VWHHS�GHFOLQH�DPRQJ�PDQ\�
populations of the species that help to sustain life on Earth. The 

Ecological Footprint shows that we are using ecological services 

at a faster rate than the planet can replenish. The water footprint 

GHPRQVWUDWHV�WKH�H̆HFWV�RI�KXPDQLW\¶V�GHPDQGV�RQ�LQFUHDVLQJO\�
scarce freshwater resources.

Other indicators, ways of thinking and areas of research 

reinforce these messages – complementing, deepening and 

extending the concepts discussed in chapter 1. A growing 

number of metrics and methodologies help us to understand 

more about the health of the planet, our impact upon it, and the 

possible implications. We can change our perspective and adjust 

our focus, panning out to look at global issues, or zooming in on 

VSHFL¿F�UHJLRQV��WKHPHV�RU�VSHFLHV��
7KLV�FKDSWHU�ORRNV�DW�D�VHOHFWLRQ�RI�WKHVH�GL̆HUHQW�

perspectives. The Stockholm Resilience Centre outlines nine 

“planetary boundaries” beyond which we are in danger of 

crashing Earth’s life-support systems. This leads into discussion 

of two areas where these boundaries appear to have already been 

crossed – climate change and the nitrogen cycle – as well as 

the implications for social equity. The section that follows gives 

examples of models and measures that can be scaled down from 

a global to a local or regional context for analysing changes to 

terrestrial, marine and freshwater ecosystems.

Indicators guide decisions: they do not just show us where 

we are, they also signal the direction in which we are going. They 

allow nations, businesses and institutions to measure progress 

toward achieving their social, economic and environmental goals 

DQG�WR�DFFRXQW�IRU�DVVRFLDWHG�WUDGH�R̆V�DQG�ULVNV��7KHLU�YDOXH�LV�
LQ�WKH�LQVLJKWV�WKH\�R̆HU�WKDW�FDQ�EH�DFWHG�XSRQ��

This planet is a complex place. No single metric can hope 

to capture all of the elements and dynamics of nature’s complex, 

interconnected systems – nor how they relate to similarly complex 

and interconnected human activities. However, we can begin to 

capture this complexity by looking at a range of indicators, and 

correlating and linking them – as with plotting the HDI against 

the Ecological Footprint, seen in the previous chapter.

Tools and indicators like those presented in this report, 

DPRQJ�PDQ\�RWKHUV��R̆HU�FOHDU�DVVHVVPHQWV�RI�ULVN��HYLGHQFH�

TOOLS AND 
INDICATORS  
HELP COMMUNICATE 
THE NEED FOR 
ACTION, AND GUIDE 
THE ACTION WE NEED 
TO TAKE
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WKDW�ZH�FDQ�DFW�XSRQ�DQG�LGHDV�WKDW�SURPSW�XV�WR�WKLQN�GL̆HUHQWO\��
but cohesively. They help communicate the need for action, and 

guide the action we need to take.

Panning out: the planetary picture
Life on our planet depends on a number of interconnected 

environmental processes, operating on large temporal and spatial 

scales, known as Earth system services. Ocean currents bring 

nutrients from the deep to support productive marine ecosystems. 

Glaciers act as giant water-storage facilities, while glacial action 

creates fertile soils. Carbon dioxide in the atmosphere is dissolved 

and stored in the oceans, helping to keep the climate stable. 

Nitrogen and phosphorous cycles provide essential nutrients 

for plants to grow, chemical reactions in the atmosphere form 

protective ozone, and large polar ice sheets help regulate global 

WHPSHUDWXUH��6WH̆HQ�HW�DO����������
+XPDQV�KDYH�SUR¿WHG�KXJHO\�IURP�WKH�H[WUDRUGLQDULO\�

predictable and stable environmental conditions of the last 10,000 

years – the geological period known as the Holocene. The favourable 

state of the planet during the Holocene made it possible for settled 

human communities to evolve and eventually develop into the 

PRGHUQ�VRFLHWLHV�RI�WRGD\��E\�SUR¿WLQJ�IURP�WKH�QDWXUDO�FDSLWDO�
R̆HUHG�E\�D�VWDEOH�ELRVSKHUH��+RZHYHU��DGYDQFHPHQWV�LQ�(DUWK�
system science suggest that the world has entered a new period 

– the “Anthropocene” – in which human activities are the largest 

GULYHUV�RI�FKDQJH�DW�WKH�SODQHWDU\�VFDOH��=DODVLHZLF]�HW�DO����������
Given the pace and scale of change, we can no longer exclude the 

possibility of reaching critical tipping points that could abruptly  

and irreversibly change living conditions on Earth. 

The planetary boundaries framework, developed by an 

international group of Earth systems scientists led by the Stockholm 

5HVLOLHQFH�&HQWUH��LGHQWL¿HV�WKH�HQYLURQPHQWDO�SURFHVVHV�WKDW�
UHJXODWH�WKH�VWDELOLW\�RI�WKH�SODQHW��)LJXUH������)RU�HDFK�LW�DWWHPSWV�
WR�GH¿QH��EDVHG�RQ�WKH�EHVW�DYDLODEOH�VFLHQFH��VDIH�ERXQGDULHV��
Beyond these boundaries, we enter a danger zone where abrupt 

QHJDWLYH�FKDQJHV�DUH�OLNHO\�WR�RFFXU��'H¿QLQJ�SODQHWDU\�ERXQGDULHV�
establishes a “safe operating space for humanity”, in which we 

have the best chance of continuing to develop and thrive for many 

generations to come. 

7KH�QLQH�LGHQWL¿HG�ERXQGDULHV�DUH�FOLPDWH�FKDQJH��RFHDQ�
DFLGL¿FDWLRQ��ELRGLYHUVLW\�ORVV��LQWHUIHUHQFH�ZLWK�WKH�JOREDO�QLWURJHQ�
and phosphorus cycles, ozone depletion, global fresh water use, land 

system change, atmospheric aerosol loading �QRW�\HW�TXDQWL¿HG�, 
and chemical pollution��QRW�\HW�TXDQWL¿HG�� All nine boundaries are 

based on the evidence of feedbacks, interactions and biophysical 
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tipping points that can have dramatic impacts for humans. Since 
its publication in 2009, the planetary boundaries framework has 
VWLPXODWHG�VFLHQWL¿F�DQG�ZLGHU�GHEDWH��ZKLFK�KDV�DGYDQFHG�VFLHQWL¿F�
DVVHVVPHQWV�RI�LQGLYLGXDO�ERXQGDULHV�DQG�LQÀXHQFHG�EXVLQHVV�DQG�
policy agendas. 

Looking at large-scale processes from these outer limits 
provides a useful perspective on the ecosystem changes tracked 
in the LPI, as well as the pressures outlined in the Ecological 
Footprint. It also reveals other areas that require urgent attention. 
While exact tipping-points are impossible to determine with any 
degree of certainty, three planetary boundaries are assessed to have 
already been crossed: biodiversity loss – backing up the declines 
seen in the LPI – climate change, and changes to the nitrogen cycle, 
which are discussed in more detail below. Recent research suggests 
that we have also passed the sustainable level of phosphorus loading 
in freshwater systems. 

The planetary boundaries concept suggests that the  
H[LVWHQFH�RI�WKH�ZRUOG�WKDW�ZH�KDYH�NQRZQ�DQG�SUR¿WHG�IURP�
throughout the Holocene now depends on our actions as planetary 
stewards. It reinforces the need for a new development paradigm, 
within the means of one planet. Just as Chapter 1 highlighted the 
need to bring Ecological Footprints down to within Earth’s 
ELRFDSDFLW\��SODQHWDU\�ERXQGDULHV�DWWHPSW�WR�SURYLGH�VFLHQWL¿FDOO\�
GH¿QHG�PHDVXUHV�IRU�UHDOLJQLQJ�GHYHORSPHQW�SROLFLHV��EXVLQHVV�
models and lifestyle choices. 

THE PLANETARY BOUNDARIES CONCEPT 
SUGGESTS THAT THE EXISTENCE OF THE WORLD 
THAT WE HAVE KNOWN AND PROFITED FROM 
THROUGHOUT THE HOLOCENE NOW DEPENDS ON 
OUR ACTIONS AS PLANETARY STEWARDS
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Figure 38: Planetary 
boundaries  
:H�KDYH�DOUHDG\�
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THE PLANETARY BOUNDARIES FRAMEWORK 
HAS STIMULATED SCIENTIFIC AND WIDER 
DEBATE, ADVANCING SCIENTIFIC ASSESSMENTS 
OF INDIVIDUAL BOUNDARIES AND INFLUENCING 
BUSINESS AND POLICY AGENDAS
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Box 3: Doughnut economics
Humanity is putting pressure on the planet to the extent that we are transgressing several 

planetary boundaries. However, the picture is more complex: while a small number of 

people are using the most resources, too many are excluded from lives in which they can 

ÀRXULVK�DQG�OLYH�ZLWK�GLJQLW\��
7KH�³2[IDP�'RXJKQXW´��)LJXUH�����LV�D�FRQFHSW�WKDW�EULQJV�WKHVH�G\QDPLFV�WRJHWKHU�

YLVXDOO\��LWV�YDOXH�LV�LQ�R̆HULQJ�D�VLQJOH�LPDJH�W\LQJ�WZR�FRPSOH[�FRQFHSWV�WRJHWKHU��,W�
demonstrates that, just as beyond the environmental ceiling lies unacceptable environmental 

stress, below what we might describe as a “social foundation” lies unacceptable human 

GHSULYDWLRQ�LQ�YDULRXV�PDQLIHVWDWLRQV��DQG�WKRVH�SUHVHQWHG�KHUH�DUH�LOOXVWUDWLYH�RQO\��
The space between the planetary boundaries and the social foundation is the safe 

and just space for humanity to thrive in – the doughnut. It is safe in that it avoids crossing 

environmental tipping points that could make Earth inhospitable for humanity. And it is 

just in that it ensures that every person achieves certain standards of health, wealth, power 

and participation.

The doughnut illuminates the need for a new economic model that is both 

sustainable and inclusive – one which does not breach global planetary boundaries and 

ZKLFK�DW�WKH�VDPH�WLPH�UDLVHV�LWV�FLWL]HQV�DERYH�D�VRFLDO�ÀRRU�
This requires bold and transformational change in the purpose and nature of the world’s 

economy. Rather than pursuing economic growth without regard for its quality or 

distribution, the Oxfam Doughnut shows how humanity needs an economy that redistributes 

power, wealth and resources to the poorest and focuses growth where it is most needed.
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Climate change is already impacting the planet’s biodiversity 
and biocapacity, along with the well-being of humanity, particularly 
with regard to food and water security. The IPCC report released  
in March 2014 detailed the impacts of changing climatic regimes, 
suggesting that almost every part of the natural world and its 
interdependent social and economic systems is being, or will  
EH��D̆HFWHG��)LHOG�HW�DO����������

Even if it were possible to hold atmospheric concentrations 
of greenhouse gases constant at current levels, temperatures would 
still continue to increase – by about 0.6°C over the course of the 21st 
FHQWXU\�UHODWLYH�WR�WKH�\HDU�������&ROOLQV�HW�DO����������7KLV�ZDUPLQJ�
will occur on top of the 0.85°C global mean temperature increase 
DOUHDG\�H[SHULHQFHG�VLQFH�������6WRFNHU�HW�DO����������7R�NHHS�
global temperature rises below 2°C – the stated goal of governments 
ZRUOGZLGH�±�UHTXLUHV�XUJHQW�DQG�VXVWDLQHG�JOREDO�H̆RUWV��

Even temperature increases well below this threshold 
UHSUHVHQW�VLJQL¿FDQW�ULVNV�WR�XQLTXH�KXPDQ�DQG�QDWXUDO�V\VWHPV�
�)LJXUH������7KH�,3&&¶V������$VVHVVPHQW�5HSRUW�QRWHV�WKDW�PDQ\�
terrestrial, freshwater and marine species have shifted their 
geographic ranges and activities in response to climate change. 
However, it is likely that some species will be unable to move fast 
HQRXJK�WR�NHHS�XS�ZLWK�H[SHFWHG�FKDQJHV��)LJXUH������6SHFLHV�
extinctions are already at or above the highest rates found in 
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Figure 40: Atmospheric 
concentration of 
carbon dioxide from 
Mauna Loa   
������¶1��������¶:���JUHHQ���
DQG�6RXWK�3ROH�������¶6��
�����¶:�±�EODFN��VLQFH������
�,3&&��������

EVERY PART OF THE 
NATURAL WORLD AND 
ITS INTERDEPENDENT 
SOCIAL AND 
ECONOMIC SYSTEMS 
IS BEING OR WILL 
BE AFFECTED BY 
CLIMATE CHANGE

Climate
On 9 May 2013, the concentration of carbon dioxide in the 
atmosphere above Mauna Loa, Hawaii – the site of the oldest 
continuous CO2 measurement station in the world – reached 400 
SDUWV�SHU�PLOOLRQ��SSP��IRU�WKH�¿UVW�WLPH�VLQFH�PHDVXUHPHQWV�
EHJDQ�LQ�������)LJXUH������7KLV�LV�KLJKHU�WKDQ�WKH\�KDYH�EHHQ�IRU�
more than a million years. Climate science shows major risks of 
unacceptable change at such concentrations. 
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Figure 41: Risk levels 
associated with  
climate change  
�2SSHQKHLPHU�HW�DO���������

the fossil record. Past climate changes were slower than those 
DQWLFLSDWHG�IRU�WKH���VW�FHQWXU\��EXW�HYHQ�WKHVH�GURYH�VLJQL¿FDQW�
HFRV\VWHP�VKLIWV�DQG�H[WLQFWLRQV��:LOOLDPV�HW�DO���������

Increasing CO2 in the atmosphere is also the primary cause of 
RFHDQ�DFLGL¿FDWLRQ��7KH�FXUUHQW�UDWH�RI�DFLGL¿FDWLRQ�LV�XQSUHFHGHQWHG�
in the last 65 million years, and probably in the last 300 million 
�3|UWQHU�HW�DO����������7KH�VSDWLDO�VKLIWV�RI�PDULQH�VSHFLHV�WKDW�LV�
already underway has profound implications for the global 
GLVWULEXWLRQ�RI�VHDIRRG�FDWFK�SRWHQWLDO�DQG�¿VKHULHV�PDQDJHPHQW��
This has implications for global food security. Even under optimistic 
assumptions on the ability of coral reefs to rapidly adapt to thermal 
stress, one- to two-thirds of all the word’s coral reefs are projected 
WR�H[SHULHQFH�ORQJ�WHUP�GHJUDGDWLRQ��)ULHOHU�HW�DO���������

Climate change will compound the impacts of other drivers 
RI�ELRGLYHUVLW\�ORVV�VXFK�DV�KDELWDW�PRGL¿FDWLRQ��RYHU�H[SORLWDWLRQ��
SROOXWLRQ�DQG�LQYDVLYH�VSHFLHV��)LHOG�HW�DO����������,Q�WKH�QHDU�
term, secondary impacts through human adaptation are likely to 
D̆HFW�PDQ\�RI�WKH�ZRUOG¶V�VSHFLHV�DQG�HFRV\VWHPV��5DSLG�ZDUPLQJ�
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in the Arctic, for example, is already leading to increased human 
DFWLYLWLHV�LQFOXGLQJ�VKLSSLQJ��FRPPHUFLDO�¿VKLQJ��PLQLQJ��DQG�RLO�
and gas development. This poses a serious threat to Arctic species 
attempting to adapt to a fast-changing climate. Management actions 
– like identifying and protecting habitat that is likely to experience 
least change, such as where long-term sea ice is expected to remain 
– are needed to ensure that wildlife will have a home in the future.

There are many plausible scenarios for how climate change 
and societal development will play out. Decisions we make now 
must not narrow our options for adapting to future conditions. 
While deep cuts in greenhouse-gas emissions are urgently needed 
to reduce the rate and magnitude of climate change, we must also 
take immediate action to increase resilience to improve human 
health, livelihoods, and social, environmental and economic well-
being in the face of a rapidly changing climate. Both climate change 
mitigation and adaptation provide opportunities for transformation 
to the most ecologically and socially desirable of the potential 
futures that lie before us.

Figure 42: Species’ 
ability to keep pace 
with climate change 
6KRZQ�IRU�GL̆HUHQW�,3&&�
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Nitrogen
Nitrogen, as one of the key nutrients necessary in the production of 

IRRG��LV�HVVHQWLDO�IRU�OLIH��$OWKRXJK�LW�PDNHV�XS�IRXU�¿IWKV�RI�WKH�DLU�ZH�
EUHDWKH��XQUHDFWLYH�QLWURJHQ�PXVW�EH�³¿[HG´�E\�QDWXUDO�RU�V\QWKHWLF�
processes to form the reactive nitrogen (Nr��WKDW�SODQWV�QHHG�WR�
grow. Industrially produced fertilizers containing Nr have been one 

of the main drivers of dramatically improved agricultural yields over 

the last 60 years, and are fundamental to global food security. 

But human activities now convert more nitrogen from the 

atmosphere into reactive forms than all of the planet’s natural 

WHUUHVWULDO�SURFHVVHV�FRPELQHG��)RONH���������1r loads to the 

atmosphere and terrestrial and aquatic systems have increased 

drastically. The main causes are production of nitrogen fertilizers, 

�LQḢFLHQW��DJULFXOWXUDO�XVH�DQG�OHDFKLQJ��XQWUHDWHG�ZDVWHZDWHU�
from urban areas, and the burning of fossil fuels, which releases Nr 

to the atmosphere.

This has led to a cascade of environmental, human health 

and climate impacts. Excessive nitrogen in water – from fertilizer 

DQG�PDQXUH�UXQ�R̆�RU�VHZDJH�±�FDQ�FDXVH�KXJH�DOJDO�EORRPV��
sucking oxygen out of the water and creating “dead zones”. In the 

air, nitrous oxide (N22��LV�D�SRWHQW�JUHHQKRXVH�JDV�±�����WLPHV�
more powerful than CO2. While contributing to ozone depletion in 

the stratosphere, Nr, as NOx and as particulate matter, increases 

low-level ozone, which aggravates respiratory diseases (Galloway 

HW�DO���������6XWWRQ�HW�DO���������(ULVPDQ�HW�DO����������,QFUHDVHG�
nitrogen in the soil can upset the balance of ecosystems and reduce 

ELRGLYHUVLW\��)LHOGV��������
At the planetary scale, the additional amount of nitrogen 

DFWLYDWHG�E\�KXPDQV�LV�QRZ�VR�ODUJH�WKDW�LW�VLJQL¿FDQWO\�XSVHWV�WKH�
global cycle of this important element. The planetary boundary for 

KXPDQ�PRGL¿FDWLRQ�RI�WKH�QLWURJHQ�F\FOH�DSSHDUV�WR�KDYH�EHHQ�
passed by a distance: worldwide, human activities release 121Mt/

year of Nr into the biosphere, against a proposed boundary of 35Mt/

year (R|FNVWURP�HW�DO��������. Some have questioned this tipping 

SRLQW��IRU�H[DPSOH��GH�9ULHV�HW�DO���������VXJJHVW�D�WKUHVKROG�RI�
60-100 Mt/year.

:LWK�ODUJH�UHJLRQDO�GL̆HUHQFHV�LQ�ERWK�WKH�XVH�DQG�LPSDFWV�RI�
nitrogen, determining a global limit is challenging. Indeed, some 

UHJLRQV�±�LQFOXGLQJ�PDQ\�SDUWV�RI�$IULFD�±�VX̆HU�IURP�ORZ�DYDLODELOLW\�
of Nr; the challenge lies in increasing the supply of Nr in such a way 

that it is harmless for the soil and the environment and allows 

nutrients to remain in the system. 

Within this global picture, indicators are being developed 

to better understand the use and impacts of nitrogen at regional, 

HUMAN ACTIVITIES 
NOW CONVERT MORE 
NITROGEN FROM THE 
ATMOSPHERE INTO 
REACTIVE FORMS THAN 
ALL OF THE PLANET’S 
NATURAL TERRESTRIAL 
PROCESSES COMBINED

NÆNr
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Figure 43: Personal 
nitrogen footprint of 
USA, UK, Germany 
and the Netherlands 
1�IRRWSULQWV�DUH�VKRZQ�E\�
VHFWRU��1LWURJHQ�IRRWSULQW�
RI�IRRG�FRQVXPSWLRQ�LV�
WKH�QLWURJHQ�GLUHFWO\�
FRQVXPHG��ZKHUHDV�
WKDW�RI�IRRG�SURGXFWLRQ�
is the virtual loss to the 
environment  
�/HDFK�HW�DO��������

national and individual levels. The nitrogen footprint calculates 
the total Nr released to the environment as a result of a person’s 
resource consumption, focusing on food, housing, transportation, 
DQG�JRRGV�DQG�VHUYLFHV��/HDFK�HW�DO����������1LWURJHQ�IRRWSULQW�
calculators have been completed for the USA, Netherlands, UK 
DQG�*HUPDQ\��)LJXUH������DQG�DUH�LQ�SURJUHVV�IRU�7DQ]DQLD��-DSDQ��
China and Austria. European footprints are smaller than those of the 
USA, because of less meat consumption per capita, less energy use 
IRU�WUDQVSRUW��JUHDWHU�IXHO�ḢFLHQF\�DQG�EHWWHU�VHZDJH�WUHDWPHQW��

Figure 44: Nitrogen 
Loss Indicator: 
Average loss of reactive 
nitrogen per inhabitant 
in 2008  
National calculations, 
XSRQ�ZKLFK�WKHVH�UHJLRQDO�
¿JXUHV�DUH�EDVHG��DUH�
DOVR�DYDLODEOH��ZZZ�
LQLWURJHQ�RUJ���7KH�
1LWURJHQ�/RVV�,QGLFDWRU�
measures potential reactive 
QLWURJHQ�SROOXWLRQ��WKH�
DFWXDO�SROOXWLRQ�GHSHQGV�
RQ�HQYLURQPHQWDO�IDFWRUV�
DQG�WKH�H[WHQW�WR�ZKLFK�
WKH�ZDVWH�QLWURJHQ�FDQ�EH�
UHXVHG��%OHHNHU�HW�DO��������
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7KH�1LWURJHQ�/RVV�,QGLFDWRU��)LJXUH������GHYHORSHG�IRU�
the Convention on Biological Diversity, represents the potential 
nitrogen pollution from all sources within a country or region as 
a result of the production and consumption of food and the use of 
energy. The Nr�ORVV�LV�ODUJHVW�LQ�1RUWK�$PHULFD����NJ�FDSLWD�\U��±�
PRUH�WKDQ�WZLFH�WKH�ZRUOG�DYHUDJH�����NJ�FDSLWD�\U���

The Nr loss is region or country bound, whereas the N-footprint 
includes all sources, including those outside the country in question.
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Zooming in
If we focus only on global or national trends, we risk missing the 
local realities and thematic contexts – how trends play out in 
various landscapes, catchment areas and ecosystems that do not 
necessarily adhere to geopolitical boundaries, or the risks they raise 
IRU�VSHFL¿F�VHFWRUV��OLYHOLKRRGV�RU�FRPPXQLWLHV��/RFDO�DQG�WKHPDWLF�
DQDO\VLV�LV�HVVHQWLDO��QRW�RQO\�WR�LGHQWLI\�WKH�FDXVHV�DQG�H̆HFWV�RI�
global challenges, but also to provide insights for devising practical 
solutions. Other assessments and indicators complement the LPI, 
(FRORJLFDO�)RRWSULQW�DQG�ZDWHU�IRRWSULQW�E\�R̆HULQJ�IXUWKHU�LQVLJKWV�
on the pressures our demands place on terrestrial, marine and 
freshwater systems, and the impacts of these pressures. 

Box 4: A national LPI-based assessment
Complementing the global LPI, the Dutch Central Bureau of 
Statistics recently completed a /LYLQJ�3ODQHW�,QGH[ study for 
its native species at a national level. Along with vertebrate 
populations, the study also included data on invertebrate species 
�GUDJRQÀLHV��EXWWHUÀLHV��DQG�KLJKHU�SODQWV��7KH�'XWFK�VWXG\�
varied from the standard LPI methodology, to include distribution 
data and non-standardized, opportunistic citizen science data 
�9DQ�6WULHQ�HW�DO����������7KH�UHVXOWLQJ�LQGH[�VKRZHG�DQ�RYHUDOO�
increase since 1990, which is consistent with trends in other parts 
RI�(XURSH��+RZHYHU��EXWWHUÀ\�SRSXODWLRQV�VKRZHG�D�PDUNHG�
GHFOLQH��)LJXUH�����±�SRWHQWLDOO\�VXJJHVWLQJ�WKDW�WKH�DEVHQFH�RI�
invertebrate species from the global LPI could mask even greater 
losses in biodiversity. Local studies such as these can add depth to 
global metrics, while helping to set the context for local action.
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Figure 45: 
Complementary 
indicator: Distribution 
RI�EXWWHUÀLHV��Q �����
GUDJRQÀLHV��Q ����DQG�
KLJKHU�SODQWV��Q ������
in the Netherlands 1990-
2012 �9DQ�6WULHQ�HW�DO���
������ZLWK�GDWD�IURP�'XWFK�
%XWWHUÀ\�&RQVHUYDWLRQ�DQG�
)/2521��

Key
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LOCAL INDICATORS 
IDENTIFY LOCAL 
CONTEXTS OF 
GLOBAL ISSUES AND 
PROVIDE INSIGHTS 
FOR DEVELOPING 
PRACTICAL SOLUTIONS
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Terrestrial: protected areas, forests and  
land-use change 
Habitat loss and degradation is the main cause of biodiversity loss 
LGHQWL¿HG�LQ�WKH�/3,� As discussed in Chapter 1, avoiding this loss 
and degradation through establishing and maintaining protected 
areas can help to preserve biodiversity and natural capital. A key 
element of habitat protection is identifying the most important areas, 
and monitoring their physical status, spatially and temporally. 

The UNEP-WCMC World Database of Protected Areas is 
the authoritative source for protected area coverage worldwide. 
The global protected area system has grown to include more 
than 100,000 protected areas, covering more than 14 per cent 
RI�DOO�ODQG�DUHD��+RZHYHU��WKDW�FRYHUDJH�LV�XQHYHQ��)LJXUH������$�
disproportionate amount of protected areas are located in high-
elevation, high-latitude and low-productivity lands. Temperate 
grasslands, Mediterranean habitats and tropical dry forests are 
VLJQL¿FDQWO\�XQGHU�UHSUHVHQWHG�LQ�WKH�JOREDO�SURWHFWHG�DUHD�
network, leaving the unique biodiversity found in these areas 
SDUWLFXODUO\�YXOQHUDEOH��+RHNVWUD�HW�DO����������

Meanwhile, many currently protected habitats in biodiverse 
regions are at risk from protected area downgrading, downsizing 
DQG�GHJD]HWWHPHQW��3$'''���7KHVH�UROO�EDFNV�DUH�GRFXPHQWHG�E\�
3$'''WUDFNHU�RUJ��::)������E���

Knowing where, how much and how quickly landscapes are 
changing is critical for identifying the leading edges of loss of habitat 
and natural capital. Satellite imagery makes it possible to monitor 
FKDQJHV�LQ�ODQG�XVH�DQG�ODQG�FRYHU�DURXQG�WKH�ZRUOG�DW�GL̆HUHQW�
spatial resolutions. Understanding the cause of these changes – 

21% - 100% 11% - 20% 9% - 10% 6% - 8% 3% - 5% 0% - 2% Not applicable

Percent Land Area Formally Protected by Terrestrial Ecoregion (2014)

)LJXUH�����3HUFHQWDJH�
of land area formally 
protected, by 
terrestrial ecoregion 
�+RHNVWUD�HW�DO���������
,8&1�DQG�81(3��������
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Global Dominant Land Cover (2014)

such as deforestation, expansion of agriculture or fragmentation by 
URDGV�±�FDQ�KHOS�WR�LQIRUP�H̆HFWLYH�FRQVHUYDWLRQ�VWUDWHJLHV��/DQG�
XVH�GDWD�FDQ�DOVR�EH�DQDO\VHG�WR�KHOS�XV�XQGHUVWDQG�WKH�WUDGH�R̆V�
and consequences of our choices. 

2QH�H[DPSOH�LV�*OREDO�/DQG�&RYHU��*/&��6+$5(��D�QHZ�)$2�
database for assessing the Earth’s land and water resources. Data 
for GLC-SHARE is a combination of best available high-resolution 
sources from national, regional or sub-national land-cover 
GDWDEDVHV��)$2���������,W�LV�H[SHFWHG�WR�LQIRUP�DJUR�HFRORJLFDO�
zoning and assessments of yield productivity, bioenergy, land and 
water resources, ecosystem services and biodiversity, and climate 
LPSDFWV��DPRQJ�RWKHUV��/DWKDP�HW�DO����������)LJXUH�����

)LJXUH�����*OREDO�
dominant land cover 
classes, 2014  
�/DWKDP�HW�DO���������
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WWF and the International Institute for Applied Systems 
$QDO\VLV��,,$6$��ORRNHG�DW�ODQG�XVH�GDWD�WR�H[DPLQH�WKH�SUHVVXUHV�
on forests. Overall the planet’s forests are declining in area and in 
quality. This has severe impacts on biodiversity – since the majority 
of terrestrial species live in forests – and the already overstretched 
capacity for forests to absorb our carbon footprint, as well as 
D̆HFWLQJ�HFRV\VWHP�VHUYLFHV�VXFK�DV�ZDWHU�SURYLVLRQ�DQG�ÀRRG�
prevention. In response, WWF has set a global goal of achieving  
]HUR�QHW�GHIRUHVWDWLRQ�DQG�IRUHVW�GHJUDGDWLRQ��=1''��E\������

The WWF/IIASA Living Forests Model draws on historical 
trends and projected demands to show possible land-use change 
XQGHU�YDULRXV�IXWXUH�VFHQDULRV��)LJXUH������&XUUHQW�GHIRUHVWDWLRQ�
trends point toward catastrophic and irreversible losses of 
biodiversity and runaway climate change. Even achieving ZNDD    
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Forested area in 2000. 

Projected forested area in 2050 under a “Do Nothing” scenario.

Figure 48: Forest area 
in 2000 and projected 
forest area in 2050  
,Q�VHOHFWHG�FRXQWULHV�DV�
FDOFXODWHG�E\�WKH�::)�
,,$6$�/LYLQJ�)RUHVWV�0RGHO�
XQGHU�D�³'R�1RWKLQJ´�
VFHQDULR��LQ�ZKLFK�GHPDQG�
IRU�ODQG�LQFUHDVHV�WR�
VXSSO\�D�JURZLQJ�JOREDO�
SRSXODWLRQ�ZLWK�IRRG��¿EUH�
DQG�IXHO��DQG�KLVWRULFDO�
SDWWHUQV�RI�SRRUO\�SODQQHG�
DQG�JRYHUQHG�H[SORLWDWLRQ�
RI�IRUHVW�UHVRXUFHV�FRQWLQXH�
�::)������E��
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by 2030, as opposed to 2020, would mean losing an extra 69 million 
hectares of forest worldwide – an area the size of Texas – and 23Gt 
of additional CO2�HPLVVLRQV��::)������E��

The model suggests that, with better governance and smarter 
land use, it would be possible to meet global demand for food 
and forest products without any further loss of forests between 
now and 2030. After this time, though, if consumption continues 
WR�JURZ��PDLQWDLQLQJ�=1''�FRXOG�UHVXOW�LQ�VLJQL¿FDQW�ORVVHV�RI�
other important ecosystems, such as grasslands, and big rises in 
food prices. In addition, projected increases in demand for wood, 
particularly for bioenergy by 2050 would mean a 25 per cent 
increase in the area of natural forest managed for commercial 
harvesting, along with an extra 250 million hectares of new 
WUHH�SODQWDWLRQV��::)������E���7KHVH�IRUHFDVWV�UDLVH�LPSRUWDQW�
TXHVWLRQV�DURXQG�KRZ�WR�PDQDJH�WUDGH�R̆V��DQG�KHOS�SRLQW�WRZDUG�
SRVVLEOH�VROXWLRQV�±�VXFK�DV�EHWWHU��PRUH�H̆HFWLYH�DQG�OHVV�UHVRXUFHV�
intensive agricultural practices, reducing land-intensive meat 
consumption in high-income countries, improving energy and 
PDQXIDFWXULQJ�ḢFLHQF\��DQG�LQFUHDVLQJ�UHXVH�DQG�UHF\FOLQJ�RI�
wood and paper.
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Languages and species have evolved in remarkably similar ways, 

and striking parallels can be drawn between the two (Harmon, 

�������)LJXUH����VKRZV�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�DUHDV�RI�
high biodiversity and of high linguistic diversity. 

The decline in global biodiversity is mirrored by a fall in 

humanity’s linguistic diversity, according to recent research by 

Jonathan Loh and David Harmon. Using the IUCN Red List 

criteria, it found that a minimum of 25 per cent of the world’s 

languages are threatened, and 6 per cent have gone extinct since 

������/RK�DQG�+DUPRQ���������
The authors also used the LPI methodology to create an 

LQGH[�FDOOHG�WKH�,QGH[�RI�/LQJXLVWLF�'LYHUVLW\��,/'���+DUPRQ�DQG�
/RK���������7KH�UHVXOWV�LQGLFDWH�WKDW�ZKLOH�ERWK�ELRGLYHUVLW\�DQG�
linguistic diversity are threatened globally, they are declining at 

GL̆HUHQW�UDWHV�LQ�GL̆HUHQW�UHJLRQV��%\�IDU�WKH�PRVW�UDSLG�ORVVHV�
in linguistic diversity have occurred in the Americas. The ILD 

plummeted by more than 75 per cent between 1970 and 2009 in 

both the Nearctic and Neotropical realms.

BOX 5: Sustaining Biocultural Diversity:  
the most important conservation takes place  
on the ground, as part of a living culture  
(Loh and Harmon, 2014).

Figure 49: The 
diversity of languages 
�EODFN�GRWV��VWURQJO\�
correlates with areas 
of high plant diversity
�*OREDwD��������
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As the world’s most widely spoken languages have 
expanded, small languages have dwindled away. Some linguists 
predict that 90 per cent of the world’s languages will die out this 
FHQWXU\��1HWWOH��������1HWWOH�DQG�5RPDLQH��������

Most of the languages threatened with extinction are 
evolutionarily quite distinct from the few dominant world 
ODQJXDJHV��DQG�VR�WKH\�UHSUHVHQW�YHU\�GL̆HUHQW�FXOWXUHV��$ORQJ�
with the languages, the traditional knowledge of these indigenous 
cultures, accumulated over tens of thousands of years, is being 
forgotten. This includes important knowledge related to the uses 
RI�QDWXUDO�VSHFLHV��VXFK�DV�PHGLFLQDO�SODQWV�DQG�¿VKLQJ�PHWKRGV��
as well as a vast array of spiritual and religious beliefs. 

Exploring the parallels between nature and culture, and 
understanding the processes that underlie their evolution, ecology 
and extinction, is a step toward ensuring that we can continue to 
inhabit a world of incredible diversity.

1XPEHU�RI�YDVFXODU�SODQW�
species (10,000 km2� 
�%DUWKORWW�HW�DO���������
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Marine: fishing and coastal development
The marine LPI, which looks at the 3,132 populations of 910 

PDPPDO��ELUG��UHSWLOH�DQG�¿VK�VSHFLHV��KDV�GHFOLQHG�E\����SHUFHQW�
since 1970. The biennial FAO State of the World’s Fisheries and 

$TXDFXOWXUH��62),$��UHSRUW�KDV�DOVR�FKURQLFOHG�D�GRZQZDUG�WUHQG�
LQ�PDULQH�¿VKHULHV�VLQFH�WKH�����V��

7KH�ODWHVW�UHSRUW��)$2��������IRXQG�WKDW�WKH�SURSRUWLRQ�RI�
DVVHVVHG�VWRFNV�¿VKHG�ZLWKLQ�RU�DW�ELRORJLFDOO\�VXVWDLQDEOH�OLPLWV�
had declined from 90 per cent in 1974 to 71.2 per cent in 2011. 

6RPH������SHU�FHQW�RI�¿VK�VWRFNV�ZHUH�RYHU¿VKHG��DQG�D�IXUWKHU�
�����SHU�FHQW�ZHUH�IXOO\�H[SORLWHG��WKXV�DQ\�IXUWKHU�¿VKLQJ�RQ�WKHVH�
LV�RYHU¿VKLQJ��7KLV�OHDYHV�MXVW�����SHU�FHQW�RI�¿VK�VWRFNV�ZRUOGZLGH�
EHLQJ�¿VKHG�EHORZ�VXVWDLQDEOH�OHYHOV��

)LJXUH����VKRZV�WKDW��DV�WKH�SURSRUWLRQ�RI�RYHU¿VKHG�VWRFNV�
KDV�LQFUHDVHG��WKH�SURSRUWLRQ�RI�XQGHU¿VKHG�VWRFNV�±�WKRVH�ZLWK�
SRWHQWLDO�IRU�H[SDQVLRQ�±�KDV�IDOOHQ��7KLV�LV�WKH�UHVXOW�RI�¿VKHULHV�
PRYLQJ�WR�OHVV�¿VKHG�UHVRXUFHV�DV�RWKHUV�EHFRPH�RYHU¿VKHG�DQG�
GHSOHWHG��$�UHFHQW�WUHQG�KDV�EHHQ�IRU�RSHQ�RFHDQ�¿VKHUV�WR�PRYH�
into deeper waters and further from shore as near-shore stocks 

decline. If this trend is not halted, there could be a decline in global 

FDWFKHV�DV�QHZ�¿VKLQJ�JURXQGV�DOVR�EHFRPH�H[KDXVWHG��)$2���������
further exacerbating social and economic impacts.

+RZHYHU��WKHVH�VWDWLVWLFV�ORRN�DW�¿VK�VWRFNV�LQ�LVRODWLRQ��
ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�WKH�ZLGHU�UROH�RI�¿VK�LQ�WKH�HFRV\VWHP��
Ocean ecosystems present a complex challenge for comprehensive 

understanding – as they are still well behind the terrestrial world in 

terms of robust, long-term data. Inter-linkages in the ocean system 
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DUH�VWURQJ�±�IXOO\�H[SORLWHG��RYHU¿VKHG�RU�GHSOHWHG�¿VK�VWRFNV�FDQ�
KDYH�FDVFDGLQJ�H̆HFWV�LQ�WKH�HFRV\VWHP��)RU�H[DPSOH��WKH�ORVV�RI�
ODUJH�SUHGDWRU\�¿VK�VXFK�DV�VKDUNV�DOWHUV�WKH�HQWLUH�FRPSRVLWLRQ� 
of species and changes the way the ecosystem functions. 

7KH�GHFOLQH�LQ�TXDQWLW\�DQG�TXDOLW\�RI�¿VK�VWRFNV�LV�QRW�VROHO\�
UHODWHG�WR�RYHU¿VKLQJ�DQG�GHVWUXFWLYH�¿VKLQJ��0DULQH�HFRV\VWHPV�
DQG�¿VK�VWRFNV�DUH�VXEMHFW�WR�PXOWLSOH�SUHVVXUHV��)LJXUH������
including pollution; coastal infrastructure development for housing, 
LQGXVWU\�RU�UHFUHDWLRQ��VKLSSLQJ��PLQLQJ��DJULFXOWXUDO�UXQ�R̆��
introduction of exotic species; and, not least, climate change and 
RFHDQ�DFLGL¿FDWLRQ��&DGG\�DQG�*UL̇WKV���������7KH�FRPELQHG�
LPSDFW�RI�WKHVH�SUHVVXUHV�KDV�VLJQL¿FDQW�LPSOLFDWLRQV�IRU�IRRG�
security and livelihoods of coastal communities. 

Figure 51: 
Infrastructure 
development, intensive 
agricultural expansion, 
urbanization and 
coastal development 
are increasing pressure 
on marine ecosystems. 
The situation is most severe 
DURXQG�(XURSH��WKH�HDVW�
FRDVW�RI�WKH�8QLWHG�6WDWHV��
HDVW�&KLQD�DQG�6RXWKHDVW�
$VLD��7KHVH�DUH�DOVR�SULPDU\�
¿VKLQJ�JURXQGV��&RDVWDO�
]RQHV�DUH�LGHQWL¿HG�DV�
DSSUR[LPDWHO\���NP�IURP�
WKH�FRDVWOLQH��DQG�WKLV�PDS�
LGHQWL¿HV�WKH�PRVW�FRPPRQ�
impact class in this zone 
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Freshwater: the Water Risk Filter
Meeting the needs of all water users depends on good governance 

at the river-basin level. A better understanding of water risks at 

the river-basin level provides guidance for action that ultimately 

EHQH¿WV�IUHVKZDWHU�HFRV\VWHPV��7KH�ZDWHU�IRRWSULQW��GLVFXVVHG�
HDUOLHU�LQ�&KDSWHU����KHOSV�FRXQWULHV��JRYHUQPHQWV��EXVLQHVVHV�DQG�
individuals understand the volume of water involved in production 

and consumption. But the volume of water alone doesn’t provide 

a complete picture – context is crucial. Water risk is derived from 

the cumulative use of water in a river basin by all water users. Even 

WKRXJK�XVHUV�PD\�EH�KLJKO\�ZDWHU�ḢFLHQW�RU�HYHQ�XVH�D�UHODWLYHO\�
small amount of water, if they are in a water-stressed catchment 

where the rules and allocations are non-existent, they will be 

exposed to some level of risk. Complementary tools and measures 

DUH�WKHUHIRUH�QHHGHG�WR�EHWWHU�DVVHVV�VSHFL¿F�ULVNV�DQG�SRWHQWLDO�
impacts at the river basin level. 

::)¶V�:DWHU�5LVN�)LOWHU��ZZZ�ZDWHUULVN¿OWHU�RUJ��FRQVLGHUV�
basin-related risks such as the availability of water, aggregated 

demand, water quality and ecosystem status, governance and 

regulation issues, and, particularly for businesses, potential 

reputational risks. 

&RPSDQ\�VSHFL¿F�ULVNV��SUHVHQWHG�LQ�)LJXUH�����HQFRPSDVV�
the reliance of the company on water use volumes, pollution 

potential of the processes, supply chain risks, foreseen changes in 

ZDWHU�UHJXODWLRQ�RU�VSHFL¿F�OLFHQFHV��DQG�WKH�FRPSDQ\¶V�LQYROYHPHQW�
in local stakeholder engagement. In total, the risks are evaluated 

against almost 100 indicators. 

Figure 52: Water 
Risk Filter: plotting 
risks helps companies 
understand where to 
take action  
�::)������D��
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5LVNV�UHODWHG�WR�FRPSDQ\�VSHFL¿F� 
water management 

Risks related to 

ORFDWLRQ��EDVLQ�

Key

Medium risk

High risk

Low or very limited risk

Indicator plots of risk

LPR2014 chapter 2.indd   82 06/08/2014   14:14



Chapter 2: Developing the picture page 83

Figure 53 summarizes the basin risk score (that is, risk 

GXH�WR�FRQGLWLRQV�LQ�WKDW�ULYHU�EDVLQ��DW�D�VXE�FDWFKPHQW�OHYHO��$V�
XVHUV�FDQ�VHH�ZKHUH�ULVNV�OLH�IRU�VSHFL¿F�IDFLOLWLHV��WKH\�FDQ�PDNH�
informed decisions about where to act. This free tool also includes 

a mitigation toolbox, which guides institutions toward strategic 

approaches and tested responses. 

The Water Risk Filter provides an example of how, using 

robust data from a range of indicators, global problems like water 

scarcity can be broken down to achieve better-informed, more 

meaningful decisions, strategies, actions and outcomes. 

The urgent need to act upon the evidence and data we have 

seen so far will be discussed further in the next chapter. 

Figure 53: Overall 
water risk map 
�::)������D���

Water Risk

+LJK����

/RZ����

Water Risk
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LEAPING INTO THE 
FUTURE~
DRC has one of the youngest and fastest-growing 
populations in the world. But what sort of future is in store 
IRU�WKHVH�FKLOGUHQ�IURP�WKH�¿VKLQJ�YLOODJH�RI�9LWVKXPEL�RQ�
the southern shores of Lake Edward?

9LUXQJD�1DWLRQDO�3DUN�LV�WKHLU�LQKHULWDQFH�±�DQG�LW�R̆HUV�
KXJH�SRWHQWLDO��$�UHFHQW�VWXG\�FRPPLVVLRQHG�E\�::)�
VXJJHVWV�WKDW��LQ�D�VWDEOH�VLWXDWLRQ�ZKHUH�WKH�SDUN�LV� 
SURSHUO\�SURWHFWHG��LWV�HFRQRPLF�YDOXH�FRXOG�EH�PRUH�WKDQ�
86���ELOOLRQ�D�\HDU��5HVSRQVLEOH�GHYHORSPHQW�RI�LQGXVWULHV�
OLNH�WRXULVP�ZLWKLQ�WKH�SDUN�FRXOG�SURYLGH�MREV�IRU�
�������SHRSOH��::)�'DOEHUJ��������
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CHAPTER 3:  
WHY WE SHOULD CARE
3ODQHW�(DUWK�DQG�WKH�VWDJJHULQJ�ZHE�RI�OLIH�WR�ZKLFK�ZH�DOO�EHORQJ�
DUH�ZRUWK�SURWHFWLQJ�IRU�WKHLU�RZQ�VDNH��7KLV�LV�UHÀHFWHG�E\�WKH�
sense of wonder and profound respect for nature that run deep in 
PDQ\�FXOWXUHV�DQG�UHOLJLRQV��3HRSOH�LQVWLQFWLYHO\�UHODWH�WR�WKH�ZHOO�
NQRZQ�SURYHUE��We do not inherit the Earth from our ancestors;  
we borrow it from our children.

Yet, as the last two chapters clearly illustrate, we are not 
SURYLQJ�JRRG�VWHZDUGV�RI�RXU�RQO\�SODQHW��:H�DUH�PDNLQJ�H[FHVVLYH�
GHPDQGV�RQ�WKH�QDWXUDO�ZRUOG��DQG�(DUWK¶V�HFRV\VWHPV�DUH�VX̆HULQJ�
as a result. The way we meet our needs today is compromising the 
DELOLW\�RI�IXWXUH�JHQHUDWLRQV�WR�PHHW�WKHLUV�±�WKH�YHU\�RSSRVLWH�RI�
VXVWDLQDEOH�GHYHORSPHQW��

+XPDQLW\¶V�ZHOO�EHLQJ�DQG�SURVSHULW\�±�LQGHHG��RXU�YHU\�
H[LVWHQFH�±�GHSHQGV�RQ�KHDOWK\�HFRV\VWHPV�DQG�WKH�VHUYLFHV�WKH\�
VXSSO\��IURP�FOHDQ�ZDWHU�DQG�D�OLYHDEOH�FOLPDWH��WR�IRRG��IXHO��
¿EUH�DQG�IHUWLOH�VRLOV��3URJUHVV�KDV�EHHQ�PDGH�LQ�UHFHQW�\HDUV�
LQ�TXDQWLI\LQJ�WKH�¿QDQFLDO�YDOXH�RI�WKLV�QDWXUDO�FDSLWDO�DQG�
WKH�GLYLGHQGV�WKDW�ÀRZ�IURP�LW��$�UHFHQW�HVWLPDWH�YDOXHG�JOREDO�
HFRV\VWHP�VHUYLFHV�DW�86�����WULOOLRQ�WR�86�����WULOOLRQ�D�\HDU�
�&RVWDQ]D�HW�DO����������6XFK�YDOXDWLRQV�PDNH�DQ�HFRQRPLF�FDVH�
IRU�FRQVHUYLQJ�QDWXUH�DQG�OLYLQJ�VXVWDLQDEO\�±�EXW�YDOXDWLRQ�LV�
QRW�WKH�VDPH�DV�FRPPRGL¿FDWLRQ�RU�SULYDWL]DWLRQ��DQG�PDQ\�
HFRV\VWHP�VHUYLFHV�DUH�EHVW�FRQVLGHUHG�SXEOLF�JRRGV��&RVWDQ]D�HW�
DO����������$IWHU�DOO��DQ\�YDOXDWLRQ�RI�HFRV\VWHP�VHUYLFHV�LV�D�³JURVV�
XQGHUHVWLPDWH�RI�LQ¿QLW\´��VLQFH�ZLWKRXW�WKHP�WKHUH�FDQ�EH�QR�OLIH� 
RQ�(DUWK��0F1HHO\�HW�DO�� �������

:LWK�DQRWKHU�����ELOOLRQ�SHRSOH�WR�EH�DGGHG�WR�WKH�KXPDQ�
SRSXODWLRQ�E\�������WKH�FKDOOHQJH�RI�SURYLGLQJ�HYHU\RQH�ZLWK�WKH�
food, water and energy they need is already a daunting prospect. 
8QOHVV�ZH�WDNH�VLJQL¿FDQW�VWHSV�WR�UHGXFH�WKH�SUHVVXUHV�ZH�DUH�
SODFLQJ�RQ�WKH�SODQHW¶V�FOLPDWH�DQG�QDWXUDO�SURFHVVHV��LW�FRXOG�SURYH�
LPSRVVLEOH��3URWHFWLQJ�QDWXUH�DQG�XVLQJ�LWV�UHVRXUFHV�UHVSRQVLEO\�
DUH�SUHUHTXLVLWHV�IRU�KXPDQ�GHYHORSPHQW�DQG�ZHOO�EHLQJ��DQG�
EXLOGLQJ�UHVLOLHQW��KHDOWK\�FRPPXQLWLHV��7KLV�LV�HTXDOO\�UHOHYDQW�IRU�
WKH�SRRUHVW�UXUDO�FRPPXQLWLHV�±�ZKR�RIWHQ�UHO\�GLUHFWO\�RQ�QDWXUH�
IRU�WKHLU�OLYHOLKRRGV�±�DV�IRU�WKH�ZRUOG¶V�JUHDW�FLWLHV��ZKLFK�DUH�
LQFUHDVLQJO\�YXOQHUDEOH�WR�WKUHDWV�VXFK�DV�ÀRRGLQJ�DQG�SROOXWLRQ� 
DV�D�UHVXOW�RI�HQYLURQPHQWDO�GHJUDGDWLRQ��

7R�GDWH��FRQFHUQ�DQG�FRPPLWPHQWV�KDYH�\HW�WR�EH�PDWFKHG�E\�
adequate action. But when humanity responds to warning signs and 
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“SUSTAINABLE DEVELOPMENT 
IS DEVELOPMENT THAT MEETS 

THE NEEDS OF THE PRESENT 
WITHOUT COMPROMISING 

THE ABILITY OF FUTURE 
GENERATIONS TO MEET THEIR 

OWN NEEDS.” (WCED, 1987)

DFWV�FROOHFWLYHO\��ZH�FDQ�DFKLHYH�JUHDW�WKLQJV��)RU�H[DPSOH��WKH�
0RQWUHDO�3URWRFRO�SURYLGHV�DQ�H[FHOOHQW�PRGHO�RI�D�VFLHQFH�EDVHG��
SUHFDXWLRQDU\�UHVSRQVH�WR�DQ�HQYLURQPHQWDO�WKUHDW�±�WKH�GHSOHWLRQ�
RI�WKH�R]RQH�OD\HU��7KH�¿UVW�HYHU�XQLYHUVDOO\�UDWL¿HG�WUHDW\��LW�
FRPPLWWHG�HYHU\�FRXQWU\�WR�VWULQJHQW�FRQGLWLRQV�IRU�SKDVLQJ�RXW�
&)&V�DQG�RWKHU�R]RQH�GHSOHWLQJ�VXEVWDQFHV��$OO�SDUWLHV�KDYH�FRPSOLHG��
UHVXOWLQJ�LQ�D�VXFFHVVIXO�UHYHUVDO�RI�WKH�WKUHDW�WR�WKH�R]RQH�OD\HU��
6LPLODUO\��WKH�0LOOHQQLXP�'HYHORSPHQW�*RDOV�JDOYDQL]HG�H̆RUWV� 
WR�WDFNOH�JOREDO�SRYHUW\��1RZ�ZH�QHHG�DQ�HYHQ�JUHDWHU��DOO�LQFOXVLYH�
H̆RUW�WR�VDIHJXDUG�WKH�KHDOWK�RI�RXU�HQYLURQPHQW�DQG�WKH�ZHOIDUH� 
of our society, for us today and for our children into the future.
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CLIMATE 
STABILIZATION

LIVESTOCK

POLLINATION

EROSION CONTROL

+XPDQ�ZHOO�EHLQJ�GHSHQGV�RQ�QDWXUDO�UHVRXUFHV�VXFK�DV�ZDWHU��
DUDEOH�ODQG��¿VK�DQG�ZRRG��DQG�WKH�VHUYLFHV�WKDW�HFRV\VWHPV�
SURYLGH��VXFK�DV�SROOLQDWLRQ��QXWULHQW�F\FOLQJ�DQG�HURVLRQ�FRQWURO��
7KHVH�HFRV\VWHP�VHUYLFHV��LQ�WXUQ��GHSHQG�RQ�WKH�SODQHW¶V�QDWXUDO�
FDSLWDO�±�LWV�IRUHVWV��JUDVVODQGV��ULYHUV��ODNHV��RFHDQV��WRSVRLO�DQG�
ELRGLYHUVLW\��$OO�RI�WKHVH�EHQH¿WV�DUH�SURYLGHG�IUHHO\��DQG�XVXDOO\�
WDNHQ�IRU�JUDQWHG��%XW�WKHLU�VRFLDO�DQG�HFRQRPLF�YDOXH�LV�YDVW�

0RUH�WKDQ����SHU�FHQW�RI�WKH�YLWDO�VHUYLFHV�SURYLGHG�E\�QDWXUH�
DUH�LQ�JOREDO�GHFOLQH�EHFDXVH�RI�RYHUH[SORLWDWLRQ��0($���������
)RUHVW�HFRV\VWHPV�SURYLGH�VKHOWHU��OLYHOLKRRGV��ZDWHU��IXHO�DQG�IRRG�
IRU�PRUH�WKDQ���ELOOLRQ�SHRSOH��LQFOXGLQJ�����PLOOLRQ�RI�WKH�ZRUOG¶V�
SRRUHVW�SHRSOH�ZKR�UHO\�GLUHFWO\�RQ�IRUHVWV�IRU�WKHLU�VXEVLVWHQFH�DQG�
VXUYLYDO��)$2������D���)RUHVW�ORVV�DQG�GHJUDGDWLRQ�LV�HVWLPDWHG�WR�
FRVW�WKH�ZRUOG�HFRQRP\�86�������WULOOLRQ�DQQXDOO\��6XNKGHY���������

Marine ecosystems power the economies of many coastal 
DQG�LVODQG�VWDWHV��ZLWK�¿VKHULHV�DORQH�VXSSRUWLQJ�PRUH�WKDQ�����
PLOOLRQ�MREV�JOREDOO\��)$2������E���)LVKHULHV�VXSSO\����SHU�FHQW�RI�
WKH�DQLPDO�SURWHLQ�LQ�RXU�GLHWV��)$2������E���ULVLQJ�WR�PRUH�WKDQ�
���SHU�FHQW�LQ�PDQ\�RI�WKH�OHDVW�GHYHORSHG�FRXQWULHV�LQ�$IULFD�DQG�
$VLD��)$2���������,I�WKUHDWV�WR�RFHDQV�DUH�QRW�DEDWHG��WKH�HFRQRPLF�
ORVVHV�FRXOG�UHDFK�86�����ELOOLRQ�E\�������6(,���������

,PSDFWV�RQ�QDWXUH�DUH�JORVVHG�RYHU�LQ�FRQYHQWLRQDO�HFRQRPLFV�
DV�³HQYLURQPHQWDO�H[WHUQDOLWLHV´��)RU�H[DPSOH��ZKLOH�WKH�DPRXQW�D�
EXVLQHVV�SD\V�IRU�WKH�ZDWHU�LW�XVHV�ZLOO�VKRZ�XS�LQ�LWV�DFFRXQWV��WKH�
LPSDFW�RI�RYHU�DEVWUDFWLRQ�RU�SROOXWLRQ�RQ�IUHVKZDWHU�HFRV\VWHPV�
DQG�FRPPXQLWLHV�GRZQVWUHDP�ZLOO�QRW��$FFRUGLQJ�WR�D�81�EDFNHG�
VWXG\��WKH�WRS�������EXVLQHVVHV�KDYH�HVWLPDWHG�DQQXDO�H[WHUQDOLWLHV�
RI�DOPRVW�86�����WULOOLRQ��LQ�������HQYLURQPHQWDO�GDPDJH�FRVW�
86�����WULOOLRQ��RU����SHU�FHQW�RI�JOREDO�*'3��DQG�WKH�DQQXDO�FRVW�RI�
pollution, greenhouse gas emissions, waste and depleted resources 
FRXOG�UHDFK�86������WULOOLRQ�E\�������81(3�),��������

(FRQRPLF�DFWLYLWLHV�DUH�RIWHQ�PDQDJHG�LQGHSHQGHQWO\�RI�HDFK�
other with little consideration for the ecosystems on which they 
GHSHQG��ZKLFK�FDQ�FUHDWH�FRQÀLFWV��XQIRUHVHHQ�FRQVHTXHQFHV�DQG�
ORQJ�WHUP�FRVWV��(FRV\VWHP�EDVHG�DSSURDFKHV��E\�FRQWUDVW��SURYLGH�
DQ�LQWHJUDWHG�ZD\�RI�SODQQLQJ��PDQDJLQJ�DQG�EDODQFLQJ�KXPDQ�
DFWLYLWLHV�ZKLOH�PDLQWDLQLQJ�WKHVH�HVVHQWLDO�QDWXUDO�UHVRXUFHV�DQG�
V\VWHPV��7KH�%DOWLF�6HD��IRU�H[DPSOH��KDV�VX̆HUHG�IURP�SROOXWLRQ��
RYHU¿VKLQJ�DQG�XQVXVWDLQDEOH�FRDVWDO�GHYHORSPHQW�±�EXW�UHFHQW�
DQDO\VLV�VXJJHVWV�WKDW�XVLQJ�DQ�HFRV\VWHP�EDVHG�DSSURDFK�WR�JXLGH�
WRXULVP��DJULFXOWXUH�DQG�¿VKLQJ�GHYHORSPHQW�FRXOG�EULQJ���������
MREV�DQG�DQ�DGGLWLRQDO�¼���ELOOLRQ��86����ELOOLRQ��D�\HDU�WR�WKH�
UHJLRQ�E\�������%RVWRQ�&RQVXOWLQJ�*URXS���������

Ecosystem services and their value Figure 54:  
Ecosystem services
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$VVHVVLQJ�WKH�HFRQRPLF�YDOXH�RI�HFRV\VWHPV�DQG�ELRGLYHUVLW\�
LV�LPSRUWDQW�IRU�D�QXPEHU�RI�UHDVRQV�±�QRW�OHDVW�WKH�SHUVXDVLYHQHVV�
RI�HFRQRPLF�ODQJXDJH�WR�GHFLVLRQ�PDNHUV�LQ�WKH�SXEOLF�DQG�SULYDWH�
VHFWRUV��$WNLQVRQ�HW�DO����������7KH�(FRQRPLFV�RI�(FRV\VWHPV�DQG�
%LRGLYHUVLW\��7((%�±�WHHEZHE�RUJ��SURMHFW�KHOSV�JRYHUQPHQWV�
DQG�EXVLQHVVHV�WR�XQGHUVWDQG�DQG�LQFRUSRUDWH�HQYLURQPHQWDO�
H[WHUQDOLWLHV�LQWR�WKHLU�GHFLVLRQ�PDNLQJ��7((%�KDV�FRQGXFWHG�
VWXGLHV�RQ�ZKROH�ELRPHV�VXFK�DV�RFHDQV�DQG�FRDVWV��DQG�ZDWHU�
and wetlands, as well as sectors such as agriculture and food, and 
FLWLHV��7KH�1DWXUDO�&DSLWDO�3URMHFW��ZZZ�QDWXUDOFDSLWDOSURMHFW�
org��KDV�SLRQHHUHG�WHFKQRORJLHV�WKDW�KHOS�SUHGLFW�KRZ�ODQG�XVH�
FKDQJH��LQIUDVWUXFWXUH�GHYHORSPHQW�DQG�UHVRXUFH�XVH�ZLOO�D̆HFW�
WKH�VXSSO\�DQG�YDOXH�RI�UHVRXUFHV�±�VXFK�DV�ZDWHU��WLPEHU�DQG�¿VK�
±�DQG�VHUYLFHV�VXFK�DV�ÀRRG�DQG�HURVLRQ�FRQWURO��7KH�:RUOG�%DQN¶V�
:HDOWK�$FFRXQWLQJ�DQG�9DOXDWLRQ�RI�(FRV\VWHP�6HUYLFHV��:$9(6�
±�ZDYHVSDUWQHUVKLS�RUJ��SURJUDPPH�LV�KHOSLQJ�FRXQWULHV�HVWDEOLVK�
QDWLRQDO�DFFRXQWV�VR�WKDW�QDWXUDO�FDSLWDO�FDQ�EH�LQWHJUDWHG�ZLWKLQ�
GHYHORSPHQW�SODQQLQJ��

6XFK�LQLWLDWLYHV�FDQ�KHOS�WR�LPSURYH�SODQQLQJ��UHVROYH�
FRQÀLFWV��DQG�H[SORUH�WUDGH�R̆V�DQG�V\QHUJLHV��7KH\�VKRXOG�QRW�
EH�VHHQ�DV�DQ�DWWHPSW�WR�UHGXFH�QDWXUH�WR�D�PRQHWDU\�YDOXH��
UDWKHU��WKH\�H[SRVH�WKH�ÀDZV�RI�FRQYHQWLRQDO�HFRQRPLF�WKLQNLQJ��
DQG�SURYLGH�DQ�DOWHUQDWLYH�PHDQV�WR�SODQ��PDQDJH�DQG�PHDVXUH�
JHQXLQHO\�VXVWDLQDEOH�GHYHORSPHQW�

FLOOD CONTROL

WOOD

GENETIC 
RESOURCES

WATER SUPPLY

RECREATION

NUTRIENT 
CYCLING

PEST CONTROL

CARBON 
SEQUESTRATION

FOOD
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Box 6: Payments for ecosystem services and  
REDD+ in Acre
3D\PHQWV�IRU�HFRV\VWHP�VHUYLFHV��3(6��±�LQ�ZKLFK�EHQH¿FLDULHV�RI�
DQ�HQYLURQPHQWDO�VHUYLFH�SD\�WKRVH�ZKR�PDLQWDLQ�WKH�HFRV\VWHP�
WKDW�SURYLGHV�LW�±�DUH�RQH�ZD\�RI�XVLQJ�HFRQRPLFV�WR�VXSSRUW�
FRQVHUYDWLRQ��)RU�H[DPSOH��3(6�VFKHPHV�PLJKW�LQYROYH�LQGXVWULDO�
water users paying communities upstream to safeguard forests 
LQ�ZDWHU�FDWFKPHQWV��5(''���WKH�81�LQLWLDWLYH�IRU�UHGXFLQJ�
HPLVVLRQV�IURP�GHIRUHVWDWLRQ�DQG�IRUHVW�GHJUDGDWLRQ��SURYLGHV�D�
JOREDO�H[DPSOH��7KH�LGHD�LQYROYHV�LQGXVWULDOL]HG�FRXQWULHV�SD\LQJ�
GHYHORSLQJ�FRXQWULHV�WR�FRQVHUYH�WKHLU�IRUHVWV��ZKLFK�SURYLGH�WKH�
XQLYHUVDO�EHQH¿W�RI�FDUERQ�VWRUDJH��2YHU����GHYHORSLQJ�FRXQWULHV�
DUH�QRZ�EHQH¿WLQJ�IURP�LQFHQWLYHV�WR�UHGXFH�HPLVVLRQV�IURP�
IRUHVWHG�ODQGV�DQG�LQYHVW�LQVWHDG�LQ�ORZ�FDUERQ�GHYHORSPHQW��
5(''��KDV�WKH�SRWHQWLDO�WR�EULQJ�PRUH�PRQH\�LQWR�IRUHVW�
FRQVHUYDWLRQ�DFWLYLWLHV�WKDQ�DOO�RWKHU�LQLWLDWLYHV�FRPELQHG��7KLV�LV�
RSHQLQJ�XS�XQSUHFHGHQWHG�RSSRUWXQLWLHV�QRW�RQO\�IRU�ELRGLYHUVLW\�
FRQVHUYDWLRQ��EXW�DOVR�WR�DGGUHVV�SRYHUW\��ODQG�ULJKWV��ODQG�XVH��
VXVWDLQDEOH�GHYHORSPHQW�DQG�JRYHUQDQFH�

7KH�3(6�5(''��SURJUDPPH�LQ�WKH�VWDWH�RI�$FUH�LQ�WKH�
%UD]LOLDQ�$PD]RQ�LV�D�OHDGLQJ�H[DPSOH��$FUH�KDV�DQ�LPSUHVVLYH�
record of protecting the rainforest while supporting local 
OLYHOLKRRGV��7KH����PLOOLRQ�KHFWDUH�VWDWH�PRUH�WKDQ�KDOYHG�WKH�UDWH�
RI�GHIRUHVWDWLRQ�EHWZHHQ������DQG�������DYRLGLQJ�DOPRVW�KDOI�D�
ELOOLRQ�WRQQHV�RI�FDUERQ�HPLVVLRQV��7KLV�ZDV�DFKLHYHG�ZKLOH�DOVR�
LQFUHDVLQJ�DJULFXOWXUDO�SURGXFWLRQ�DQG�UHGXFLQJ�SRYHUW\��0RUH�
WKDQ�������IDUPLQJ�IDPLOLHV�KDYH�UHFHLYHG�DQQXDO�SD\PHQWV�LQ�
H[FKDQJH�IRU�YHUL¿HG�SHUIRUPDQFH�LQ�SURWHFWLQJ�IRUHVWV��DV�ZHOO�DV�
WHFKQLFDO�DQG�PDUNHWLQJ�VXSSRUW�WR�GHYHORS�VXVWDLQDEOH�OLYHOLKRRGV�
EDVHG�RQ�DJULFXOWXUDO�SURGXFWV��7KH�VWDWH�KDV�DWWUDFWHG�PRUH�WKDQ�
86����PLOOLRQ�LQ�H[WHUQDO�IXQGLQJ�WR�H[SDQG�LWV�H̆RUWV��LQFOXGLQJ�
SD\PHQWV�IURP�WKH�*HUPDQ�GHYHORSPHQW�EDQN��.I:��HTXLYDOHQW�WR�
UHGXFLQJ���PLOOLRQ�WRQQHV�RI�&2��HPLVVLRQV�DW�D�UDWH�RI�86���SHU�
WRQQH��::)�%UD]LO��������
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As seen in Chapter 1, the world’s water footprint is already 
FRQWULEXWLQJ�WR�LQFUHDVLQJ�ZDWHU�VFDUFLW\�LQ�QXPHURXV�PDMRU�ULYHU�
EDVLQV��*OREDO�IUHVKZDWHU�GHPDQG�LV�SURMHFWHG�WR�H[FHHG�FXUUHQW�
VXSSO\�E\�PRUH�WKDQ����SHU�FHQW�E\�������:5*���������E\�������
DOPRVW�KDOI�RI�WKH�ZRUOG¶V�SRSXODWLRQ�ZLOO�EH�OLYLQJ�LQ�DUHDV�RI�KLJK�
ZDWHU�VWUHVV��2(&'��������

:DWHU�VFDUFLW\�LV�KDYLQJ��DQG�ZLOO�FRQWLQXH�WR�KDYH��D�
SURIRXQG�LPSDFW�RQ�ERWK�IRRG�DQG�HQHUJ\�VHFXULW\��VLQFH�ZDWHU�LV�
QHHGHG�WR�SURGXFH�ERWK��

Figure 55: The inter-
relationships and 
interdependencies 
between the biosphere 
and food, water and 
energy security
How we produce food, use 
water or generate energy 
impacts on the biosphere 
that supports these needs.
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Food, water and energy 
)RRG��ZDWHU�DQG�HQHUJ\�±�DQG�WKH�ELRGLYHUVLW\�DQG�HFRV\VWHPV�XSRQ�
ZKLFK�WKH\�GHSHQG�±�DUH�FORVHO\�LQWHUWZLQHG��DQG�DUH�IXQGDPHQWDO�WR�
KXPDQ�H[LVWHQFH��7RGD\��DOPRVW�D�ELOOLRQ�SHRSOH�VX̆HU�IURP�KXQJHU�
�:DWHU��(QHUJ\�DQG�)RRG�6HFXULW\�1H[XV�������������PLOOLRQ�SHRSOH�
DUH�OLYLQJ�ZLWKRXW�D�VDIH��FOHDQ�ZDWHU�VXSSO\��:+2�81,&()���������
����ELOOLRQ�ODFN�DFFHVV�WR�D�UHOLDEOH�HOHFWULFLW\�VXSSO\��DQG�����ELOOLRQ�
GHSHQG�RQ�WUDGLWLRQDO�VRXUFHV�RI�ELRHQHUJ\�VXFK�DV�ZRRG�DV�WKHLU�
PDLQ�IXHO�IRU�FRRNLQJ�DQG�KHDWLQJ��::)������D���7KHVH�QHHGV�ZLOO�
EHFRPH�HYHU�KDUGHU�WR�IXO¿O�DV�WKH�ZRUOG¶V�SRSXODWLRQ�VRDUV�DQG�
consumption rises among the growing middle classes. Climate change 
and the depletion of ecosystems and natural resources will further 
H[DFHUEDWH�WKH�VLWXDWLRQ��:KLOH�WKH�ZRUOG¶V�SRRUHVW�FRQWLQXH�WR�EH�
PRVW�YXOQHUDEOH��IRRG��ZDWHU�DQG�HQHUJ\�VHFXULW\�LVVXHV�D̆HFW�XV�DOO�
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Awareness is growing of the interdependency of food, water 
DQG�HQHUJ\�VHFXULW\��DQG�KHDOWK\�HFRV\VWHPV��2Q�DYHUDJH��HYHU\�
FDORULH�ZH�HDW�UHTXLUHV�D�OLWUH�RI�ZDWHU�WR�SURGXFH��:DWHU��(QHUJ\�DQG�
)RRG�6HFXULW\�1H[XV���������)RRG�SURGXFWLRQ�DOVR�PDNHV�XS�DURXQG�
���SHU�FHQW�RI�JOREDO�HQHUJ\�FRQVXPSWLRQ��)$2���������DQG�ULVLQJ�
HQHUJ\�FRVWV�GULYH�ULVLQJ�IRRG�SULFHV��(QHUJ\�JHQHUDWLRQ�XVHV�
DSSUR[LPDWHO\���SHU�FHQW�RI�WKH�JOREDO�ZDWHU�ZLWKGUDZDOV��D�¿JXUH�
ZKLFK�ULVHV�WR����SHU�FHQW�LQ�LQGXVWULDOL]HG�FRXQWULHV�±�IRU�FRROLQJ�
SRZHU�SODQWV��IRU�H[WUDFWLQJ�DQG�SURFHVVLQJ�IRVVLO�IXHOV��WKURXJK�
HYDSRUDWLRQ�IURP�UHVHUYRLUV��RU�IRU�JURZLQJ�ELRIXHOV��:DWHU��(QHUJ\�
DQG�)RRG�6HFXULW\�1H[XV���������0HDQZKLOH��SXULI\LQJ�DQG�SXPSLQJ�
ZDWHU�UHTXLUHV�YDVW�DPRXQWV�RI�HQHUJ\��

7KLV�LQWHUGHSHQGHQFH�PHDQV�WKDW�H̆RUWV�WR�VHFXUH�RQH�
DVSHFW�FDQ�HDVLO\�GHVWDELOL]H�RWKHUV�±�XQGHUOLQLQJ�WKH�LPSRUWDQFH�RI�
EHWWHU�XQGHUVWDQGLQJ�DQG�PDQDJLQJ�WKHVH�WUDGH�R̆V��$WWHPSWV�WR�
ERRVW�DJULFXOWXUDO�SURGXFWLYLW\��IRU�H[DPSOH��PD\�OHDG�WR�LQFUHDVHG�
GHPDQG�IRU�ZDWHU�DQG�HQHUJ\�LQSXWV��,UULJDWLRQ�KDV�UDLVHG�IRRG�
SURGXFWLRQ�LQ�,QGLD�±�EXW����SHU�FHQW�RI�DOO�HOHFWULFDO�SRZHU�LV�QRZ�
used to pump water for irrigation from diminishing groundwater 
UHVHUYHV��:DWHU��(QHUJ\�DQG�)RRG�6HFXULW\�1H[XV���������,Q�PDQ\�
FRXQWULHV��LQFUHDVHG�IHUWLOL]HU�XVH�KDV�SROOXWHG�ZDWHU�VXSSOLHV�±�
LQFUHDVLQJ�WKH�QHHG�IRU�HQHUJ\�LQWHQVLYH�SXUL¿FDWLRQ�WUHDWPHQWV�

&OLPDWH�FKDQJH�±�ODUJHO\�FDXVHG�E\�WKH�HQHUJ\�ZH�XVH�±�ZLOO�
KDYH�D�VHYHUH�LPSDFW�RQ�WKH�QDWXUDO�ZRUOG��DQG�RQ�IRRG�DQG�ZDWHU�
VHFXULW\��+RZHYHU��DOWHUQDWLYHV�WR�IRVVLO�IXHOV�DOVR�SRVH�D�ULVN�LI�WKH\�
DUH�EDGO\�PDQDJHG��%LRIXHOV��IRU�H[DPSOH��ZLOO�FRPSHWH�HYHQ�IXUWKHU�
with food crops for limited land and water resources. Similar trade-
R̆V�DQG�ULVNV�VXUURXQG�ODUJH�VFDOH�K\GURSRZHU�SURMHFWV�VXFK�DV�WKH�
���PDLQVWUHDP�GDPV�SODQQHG�IRU�WKH�/RZHU�0HNRQJ�±�VHH�%R[����

Today, the world produces more than enough food to feed 
HYHU\ERG\�±�JOREDO�SHU�FDSLWD�IRRG�VXSSO\�WRGD\�LV�DURXQG������NFDO�
SHU�GD\���1XWULWLRQDO�H[SHUWV�UHFRPPHQG�DQ�DYHUDJH�GDLO\�LQWDNH�RI�
�����NFDO�IRU�PHQ�RU������NFDO�IRU�ZRPHQ�±�)$2���������+RZHYHU��
PXFK�RI�WKLV�IRRG�LV�XQHYHQO\�GLVWULEXWHG�DQG�XS�WR�D�WKLUG�LV�ZDVWHG�
�)$2���������6LPLODUO\��FRQVXPSWLRQ�RI�DQLPDO�SURGXFWV�±�ZKLFK�
KDYH�D�KLJK�ZDWHU��HQHUJ\�DQG�ODQG�IRRWSULQW�±�LV�PXFK�JUHDWHU�LQ�
high-income countries. 

&RQWLQXDOO\�DWWHPSWLQJ�WR�LQFUHDVH�IRRG�SURGXFWLRQ�E\�XVLQJ�
PRUH�ZDWHU��PRUH�ODQG�DQG�PRUH�HQHUJ\�LV�XQVXVWDLQDEOH��DQ�
DOWHUQDWLYH�VROXWLRQ�ZRXOG�EH�WR�PRYH�WRZDUG�D�PRUH�HTXLWDEOH�IRRG�
VXSSO\�WKDW�XVHV�UHVRXUFHV�PRUH�ḢFLHQWO\��Ensuring all of these 
depends on healthy, resilient ecosystems.  

:H�FDQQRW�FRQMXUH�SHUSHWXDO�JURZWK�RXW�RI�D�FORVHG�V\VWHP�±�
EXW�ZH�FDQ�PDNH�WKH�V\VWHP�ZRUN�EHWWHU�
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%R[����+\GURSRZHU��IUHVK�ZDWHU�DQG�¿VKHULHV�LQ�WKH�0HNRQJ
The Mekong River 
connects six countries 
over a distance of 
4,800km, from China’s 
Tibetan-Qinghai plateau, 
through Cambodia, Laos, 
Myanmar and Thailand 
to Viet Nam – where its 
vast delta empties into 
the South China Sea. The 
river contains more than 
������VSHFLHV�RI�¿VK�±�
three times as many per 
unit area as the Amazon 
– including four of the 
world’s ten largest 
IUHVKZDWHU�¿VK��7KH�
Mekong basin is the 
world’s most important 
LQODQG�¿VKHU\��SURYLGLQJ�
a quarter of the global 
freshwater catch and the 
primary source of 
protein for 60 million 
people (Orr et al., 2012).

But the Mekong 
is under pressure 
from rapid economic 
development. With 

electricity demand expected to grow at a rate of 6-7 per cent annually in Cambodia, 
Laos, Thailand and Viet Nam up to 2025 (ICEM,  2010), hydropower is seen as an 
important part of the future energy supply.

+RZHYHU��GDPV�FRXOG�GHYDVWDWH�¿VK�SRSXODWLRQV�E\�GDPDJLQJ�WKH�HFRV\VWHP¶V�
LQWHJULW\��'DPV�RQ�WULEXWDULHV�DORQH�DUH�H[SHFWHG�WR�UHGXFH�¿VK�VWRFNV�E\�������SHU�
cent by 2030, while mainstream dams could mean a further 60-70 per cent loss (Orr 
HW�DO����������5HSODFLQJ�¿VK�DV�D�SURWHLQ�VRXUFH�ZLWK�OLYHVWRFN�ZRXOG�UHTXLUH�XS�WR�
63 per cent more pasture lands and 17 per cent more water (Orr et al., 2012) – in 
a basin that already experiences severe water scarcity for three months of the year 
(Hoekstra and Mekonnen, 2012). Increased food prices associated with higher costs 
RI�OLYHVWRFN�SURGXFWLRQ�ZRXOG�H[DFHUEDWH�SRYHUW\��'DPV�ZRXOG�DOVR�UHVWULFW�WKH�ÀRZ�
of nutrients and sediment to the Mekong Delta – one of the world’s most important 
rice-growing regions – and reduce resilience to the impacts of climate change.

Figure 56: Life along the Mekong
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7KH�KHDOWK�RI�KXPDQ�FRPPXQLWLHV�LV�GHWHUPLQHG�E\�UHVRXUFH�
VHFXULW\�DQG�HQYLURQPHQWDO�UHVLOLHQFH��:LWKRXW�WKHVH��RXU�
GHYHORSPHQW�LV�EXLOW�RQ�VKDN\�IRXQGDWLRQV��:H�ZLOO�VWUXJJOH�WR�
UHGXFH�SRYHUW\�DQG�PHHW�EDVLF�QHHGV�IRU�IRRG��ZDWHU�DQG�HQHUJ\��
ZKLFK�DUH�LQFUHDVLQJO\�OLNHO\�WR�EHFRPH�VRXUFHV�RI�FRQÀLFW��:H�OHDYH�
RXUVHOYHV�YXOQHUDEOH�WR�WKH�JURZLQJ�LQWHQVLW\�RI�QDWXUDO�KD]DUGV�DQG�
the impacts of climate change.

+HDOWK\�FRPPXQLWLHV�DUH�WKH�EDVLV�RI�RXU�SK\VLFDO��PHQWDO�
DQG�VRFLDO�ZHOO�EHLQJ��$QG�WKH�EDVLV�RI�KHDOWK\�FRPPXQLWLHV�LV�D�
KHDOWK\�HQYLURQPHQW��)RU�KXQGUHGV�RI�PLOOLRQV�RI�SHRSOH�ZKRVH�
OLYHOLKRRGV�GHSHQG�GLUHFWO\�RQ�WKH�UHVRXUFHV�DQG�VHUYLFHV�WKDW�QDWXUH�
SURYLGHV��WKH�OLQN�LV�REYLRXV��)RU�WKH�HYHU�JURZLQJ�QXPEHU�RI�SHRSOH�
ZKR�OLYH�LQ�FLWLHV��LQFUHDVLQJO\�GHWDFKHG�IURP�WKH�QDWXUDO�ZRUOG��WKH�
LPSRUWDQFH�RI�KHDOWK\�HFRV\VWHPV�PD\�QRW�EH�VR�LPPHGLDWHO\�
DSSDUHQW�±�DQG�\HW�WKH�H̆HFWV�RI�HQYLURQPHQWDO�SUREOHPV�FDQ�EH�MXVW�
DV�VWULNLQJ��IURP�DLU�DQG�ZDWHU�SROOXWLRQ�WR�H[WUHPH�ZHDWKHU�HYHQWV��

7KH�JOREDO�SRSXODWLRQ�ODQGVFDSH�KDV�FKDQJHG�LQ�WKH�SDVW�
GHFDGH��)RU�WKH�¿UVW�WLPH�LQ�KLVWRU\��WKH�PDMRULW\�RI�WKH�ZRUOG¶V�
SRSXODWLRQ�OLYHV�LQ�FLWLHV��ZLWK�XUEDQL]DWLRQ�JURZLQJ�IDVWHVW�LQ�WKH�
GHYHORSLQJ�ZRUOG��6WDWLVWLFDOO\��WKLV�LV�WKH�UHVXOW�RI�QDWXUDO�JURZWK��
UXUDO�XUEDQ�PLJUDWLRQ�DQG�UHFODVVL¿FDWLRQ�RI�UXUDO�WR�XUEDQ�ODQG�
�%XKDXJ�DQG�8UGDO���������/RRNLQJ�D�OLWWOH�GHHSHU��KRZHYHU��WKH�

Figure 57: 
Distribution of 
the world urban 
population by region 
(UNDESA, 2012).

Key

����

����

����

 For the first time in history, the 
majority of the world’s population 

lives in cities, with urbanization 
growing fastest in the  

developing world

Healthy communities
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WUHQG�KDV�D�ORW�WR�GR�ZLWK�HQYLURQPHQWDO�VHFXULW\��UHVRXUFH�VFDUFLW\�
�IDUPLQJ�DQG�JUD]LQJ�ODQGV��IRUHVWV��DQG�ZDWHU���HQYLURQPHQWDO�
GHJUDGDWLRQ��IUXVWUDWLRQ�ZLWK�UHOLDQFH�RQ�LQFUHDVLQJO\�XQSUHGLFWDEOH�
QDWXUDO�V\VWHPV��DQG�QDWXUDO�KD]DUGV�DOO�SXVKLQJ�SHRSOH�WR�OHDYH�
EHKLQG�WKHLU�UXUDO�VHWWLQJV�LQ�VHDUFK�RI�JUHDWHU�OLYHOLKRRG�DQG�
OLIHVW\OH�VHFXULW\��7KLV�LQ�WXUQ�KDV�VLJQL¿FDQW�FRQVHTXHQFHV�IRU�WKH�
KHDOWK�RI�WKH�FLWLHV�WKDW�DEVRUE�WKHP�

3RSXODWLRQ�LQ�XUEDQ�DUHDV�LV�SURMHFWHG�WR�LQFUHDVH�IURP�����
ELOOLRQ�LQ������WR�����ELOOLRQ�LQ�������81'(6$���������7KH�YDVW�
PDMRULW\�RI�WKH�SURMHFWHG�SRSXODWLRQ�LQFUHDVH�WKDW�LV�H[SHFWHG�WR�
RFFXU�EHWZHHQ�QRZ�DQG������ZLOO�WDNH�SODFH�LQ�WKH�FLWLHV�RI�WKH�
GHYHORSLQJ�ZRUOG��81'(6$��������6DFKV���������

0HJDFLWLHV��FLWLHV�RI�PRUH�WKDQ����PLOOLRQ�SHRSOH��DUH�RQ�WKH�
ULVH��,Q�������WKH�ZRUOG�KDG�RQO\�WZR�PHJDFLWLHV�±�7RN\R�DQG�1HZ�
<RUN�±�EXW�WRGD\�WKHUH�DUH�����81'(6$���������DQG�WKLV�QXPEHU� 
is increasing. 

,Q�PDQ\�FLUFXPVWDQFHV��FLW\�LQIUDVWUXFWXUHV�DUH�XQDEOH�WR�
NHHS�SDFH�ZLWK�VXFK�UDSLG�LQFUHDVHV�LQ�SRSXODWLRQ�±�QRU�WKH�JURZWK�
RI�WKHLU�LQKDELWDQWV¶�GHPDQGV��7KLV�KDV�LPSOLFDWLRQV�IRU�WKH�TXDOLW\�
RI�OLIH�RI�FLW\�GZHOOHUV�DQG�WKHLU�DFFHVV�WR�EDVLF�DPHQLWLHV��$�ELOOLRQ�
SHRSOH�DOUHDG\�OLYH�LQ�FLW\�VOXPV��81)3$���������WKHLU�QXPEHU�ZLOO�
JUHDWO\�LQFUHDVH��DQG�VRFLDO�SUREOHPV�SUROLIHUDWH��ZLWKRXW�PDVVLYH�
LQYHVWPHQW�LQ�LQIUDVWUXFWXUH�DQG�VHUYLFHV��DQG�H̆RUWV�WR�WDFNOH�
XUEDQ�SRYHUW\��

5DSLGO\�JURZLQJ�XUEDQ�SRSXODWLRQV�DQG�FRQVXPSWLRQ�DOVR�
SXW�LQFUHDVLQJ�VWUDLQ�RQ�WKH�QDWXUDO�VHUYLFHV�XSRQ�ZKLFK�FLWLHV�UHO\��
+HDOWK\�FLWLHV�QHHG�WR�LQYHVW�LQ�SUHVHUYLQJ�DQG�UHVWRULQJ�WKHVH��)RU�
H[DPSOH��DURXQG�D�WKLUG�RI�WKH�ZRUOG¶V�ELJJHVW�FLWLHV�GHSHQG�RQ�
QDWXUH�UHVHUYHV�IRU�WKHLU�GULQNLQJ�ZDWHU��'XGOH\�DQG�6WROWHQ���������
0HJDFLWLHV�VXFK�DV�1HZ�<RUN��5LR�GH�-DQHLUR�DQG�0H[LFR�&LW\�QRZ�
UXQ�VFKHPHV�WR�FRQVHUYH�IRUHVWV�DQG�ZHWODQGV��DQG�LPSURYH�ODQG�
management within their water catchments. 

8UEDQ�VHWWOHPHQW�SDWWHUQV�LQ�WKH�UHJLRQ�ZHUH�RULJLQDOO\�
LQÀXHQFHG�E\�DYDLODELOLW\�RI�ODQG�DQG�DFFHVVLELOLW\�WR�GHHS�VHD�SRUWV�
�$'%���������+LJK�FRQFHQWUDWLRQV�RI�SHRSOH��LQIUDVWUXFWXUH�DQG�
HFRQRPLF�DFWLYLW\�PHDQ�WKDW�XUEDQ�FHQWUHV�DUH�KLJKO\�H[SRVHG�WR�
natural hazards and climate change risks.
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Hazards exposed to

1R�+D]DUG

+D]DUG�QRW�LQ�WRS���GHFLOHV

��+D]DUG�LQ�WRS���GHFLOHV

��+D]DUGV�LQ�WRS���GHFLOHV
���+D]DUGV�LQ�WRS���GHFLOHV

Figure 58: Distribution 
of cities by population 
size in 2011 and risk 
of natural hazards 
(UNDESA, 2012).

$PRQJ�WKH����PRVW�SRSXODWHG�XUEDQ�DUHDV��ZLWK���PLOOLRQ�RU�
PRUH�LQKDELWDQWV�LQ�����������DUH�ORFDWHG�LQ�UHJLRQV�H[SRVHG�WR�D�
KLJK�ULVN�RI�DW�OHDVW�RQH�QDWXUDO�KD]DUG�����SHU�FHQW�DUH�ORFDWHG�RQ�
RU�QHDU�WKH�FRDVW��WZR�WKLUGV�DUH�LQ�$VLD��¿JXUH������$PRQJ�WKH�VL[�
natural hazards analysed, the greatest and most common hazard 
LV�ÀRRGLQJ��SRWHQWLDOO\�D̆HFWLQJ�DUHDV�ZKHUH����RI�WKH����FLWLHV�DUH�
ORFDWHG��2WKHU�KD]DUGV�LQFOXGH�F\FORQHV�����FLWLHV���GURXJKWV�����DQG�
HDUWKTXDNHV������81'(6$��������

7KH�GHJUDGDWLRQ�RI�HFRV\VWHPV�DQG�WKH�ORVV�RI�WKH�VHUYLFHV�
WKH\�SURYLGH��VXFK�DV�SURWHFWLRQ�IURP�ÀRRGV�DQG�VWRUP�VXUJHV��
LQFUHDVH�RXU�YXOQHUDELOLW\�WR�QDWXUDO�KD]DUGV�DQG�WKH�FRVW�RI�
PLWLJDWLQJ�WKHVH�LPSDFWV��&RVWDQ]D�HW�DO���������±�HYHQ�DV�WKHVH�DUH�
SUHGLFWHG�WR�EHFRPH�PRUH�IUHTXHQW�DQG�PRUH�LQWHQVH�DV�D�UHVXOW�RI�
climate change. But while the state of communities is partly shaped 
E\�H[WHUQDO�IRUFHV��LW�LV�DOVR�GHWHUPLQHG�E\�LQGLYLGXDO�DFWLRQV��
)URP�YLOODJH�WR�PHWURSROLV��FRPPXQLWLHV�KDYH�ZD\V�DQG�PHDQV�RI�

Note: ,Q�WHUPV�RI�IUHTXHQF\�
of occurrence and scale of 
natural hazards, cities in the 
top three deciles are said to 
EH�DW�UHODWLYHO\�KLJK�ULVN�
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City population

���������WKRXVDQG

1-5 million

5-10 million

10 million or more

LPSURYLQJ�WKHLU�VHFXULW\�DQG�UHVLOLHQFH��DQG�LPSOHPHQWLQJ�VROXWLRQV�
IURP�WKH�ERWWRP�XS��

&RPPXQLW\�EDVHG�QDWXUDO�UHVRXUFH�PDQDJHPHQW�±�ZKLFK�
JLYHV�FRPPXQLWLHV�FRQWURO�RYHU�GHFLVLRQV�UHJDUGLQJ�HFRV\VWHPV�DQG�
natural resources such as water, forests, communal lands, protected 
DUHDV�DQG�¿VKHULHV�±�LV�RQH�VXFFHVVIXO�PRGHO�IRU�LPSURYLQJ�UXUDO�
OLYHOLKRRGV�DQG�VHFXULW\��0DQ\�FLWLHV�DUH�GHYHORSLQJ�LQQRYDWLYH�
DSSURDFKHV�WR�SURWHFWLQJ�QDWXUDO�FDSLWDO�DQG�LPSURYLQJ�WKHLU�
FLWL]HQV¶�ZHOO�EHLQJ�LQ�D�VXVWDLQDEOH�ZD\��6LQFH�FLWLHV�KDYH�KLJK�
concentrations of people, as well as skills, money, technology and 
FUHDWLYLW\�QHHGHG�WR�GHYHORS�VROXWLRQV��WKLV�SUHVHQWV�DQ�RSSRUWXQLW\�
WR�VHFXUH�KHDOWK\�FRPPXQLWLHV�DQG�PRUH�VXVWDLQDEOH�OLIHVW\OHV�IRU�D�
large proportion of humanity. 

7KH�QH[W�FKDSWHU�ORRNV�LQ�PRUH�GHWDLO�DW�VRPH�RI�WKHVH�
SRVVLEOH�VROXWLRQV��
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peat image if necessary

RUM, OPTATUR 
MOLORAE DEL INT QUE
Omnimporia sam, ipsam solutam, quam ea volupture 
expedit facesto ex et apitatq uatur, coribero ium 
nam non rerae. Tem del es erum iliatis quia sequi 
quas voluptatem dollent arcimi, voluptatium harions 
eceaquatem sapis doluptasit, eos in nume duntem 
eveligeniam sedictibus et ea nusdant erumquid 
minimus ut asimet optatecate premqui aut abo. 
Sequis poriatem sequamusae plitia aciendebit qui as 
aliquo consecatur molestis entiae et alignatin parum 
im quatquodi unt, nestet facerrum ea excea delest, 
ṘFLPHQLW�DSLFDERUHP�LXP�QRQHP�YROXSWDWLV�TXL�
blabore, nulla nobis des nate ius.

Harum ex est, conseque possim quo ent iliquo cus nuscip-

suntur sed quod mo et et lantio. Nobis simus, sum eiciur 

aperrum dit, consed que el et quos re, con porem quia 

dolor et aliae laccusam earibus danderum cone inulpa sus, 

nonsequo mo eos pernatia voluptatis as as ressitiam nobit
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BRIGHT SPARKS~
Generating energy doesn’t always have to be damaging to 
the environment. This welder is at work on a community 
hydropower project in Mutwanga, DRC, which relies on 
water from Virunga National Park. The project, set up by 
the Congolese Wildlife Authority, will provide electricity 
to 25,000 people. It will also power schools, a hospital 
and an orphanage, as well as creating jobs and business 
opportunities. At the same time, nearby residents have 
a greater incentive to look after the park’s forests and 
wetlands, which ensure the water supply. Unlike many 
misplaced and poorly planned hydropower developments 
around the world, this project will have minimal impacts 
on ecosystems while generating sustainable energy.

Around the world, projects like this one are showing that 
development and conservation can go hand in hand, and 
that protecting natural capital can lead to genuine social and 
economic progress.
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CHAPTER 4:  
ONE PLANET SOLUTIONS
As we have seen in the preceding chapters, we urgently need to halt 

the depletion of natural resources, restore damaged ecosystems, 

conserve biodiversity and maintain essential ecosystem services. 

At the same time, we need to provide equitable access to natural 

resources and provide food, water and energy for a growing global 

population. The big question is: how are we going to do it?

The Earth’s natural capital, on which our social and 

HFRQRPLF�SURVSHULW\�LV�EXLOW��LV�¿QLWH��7KLV�EDVLF�IDFW�VKRXOG�EH�
embedded in every economic forecast and development strategy, 

in business plans and investment decisions, in our livelihoods and 

lifestyle choices. 

The One Planet Perspective (Figure 59) outlines better 

choices for managing, using and sharing natural resources within 

the planet’s capacity. It requires that we: 

• Preserve natural capital: restore damaged ecosystems, halt the 

ORVV�RI�SULRULW\�KDELWDWV��VLJQL¿FDQWO\�H[SDQG�SURWHFWHG�DUHDV�
• Produce better: reduce inputs and waste, manage resources 

sustainably, scale-up renewable energy production.

• Consume more wisely: through low-footprint lifestyles, sustainable 

energy use and healthier food consumption patterns.  

It also suggests two essential enabling conditions: 

• 5HGLUHFW�¿QDQFLDO�ÀRZV��YDOXH�QDWXUH��DFFRXQW�IRU�HQYLURQPHQWDO�
and social costs, support and reward conservation, sustainable 

resource management and innovation.

• Equitable resource governance: share available resources,  

make fair and ecologically informed choices, measure success 

beyond GDP.  

While the global indices and trends presented in earlier chapters 

leave us in no doubt about the scale of the challenges that we face, 

there is room for hope. Numerous examples, from all around the 

world, demonstrate the One Planet Perspective in practice – with 

VLJQL¿FDQW�HQYLURQPHQWDO��VRFLDO�DQG�HFRQRPLF�EHQH¿WV. In this 

chapter, we discuss some of the solutions being developed, and present 

seven case studies. More are available on the Living Planet Report 
2014 website (wwf.panda.org/lpr), and many other examples exist.
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FOOD, WATER AND 
ENERGY SECURITY

EQUITABLE 
RESOURCE 
GOVERNANCE

CONSUME 
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PRESERVE 
NATURAL CAPITAL

PRODUCE BETTER

BIODIVERSITY 
CONSERVATION

ECOSYSTEM 
INTEGRITY

REDIRECT
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FLOWS

BETTER CHOICES

FROM A ONE PLANET
PERSPECTIVE

Figure 59: One Planet 
Perspective  
(WWF, 2012).
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  Southern Chile1

“We are privileged to live in this environment, in absolute harmony 
between the marine ecosystems and our indigenous world view. 
Our ocean, land and air are sacred spaces and provide everything 
for our survival. They give us many things, like being able to go 
GRZQ�WR�WKH�EHDFK�DQG�KDUYHVW�QXWULWLRXV�IUHVK�VKHOO¿VK��ZLWKRXW�
FRQWDPLQDWLRQ��:H�KDYH�DOVR�VWDUWHG�R̆HULQJ�HFRWRXULVP�DFWLYLWLHV��
which shows others that caring for nature can generate income for 
the family.”  
Sandra Antipani, indigenous leader from Chiloé Island, 
Southern Chile 

The fjords and channels of Patagonia in southern Chile – known 
as the Chiloense Marine Ecoregion – are a unique environment of 
immense conservation importance. The region is home to many 
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A model for marine conservation integrates blue 
whales, salmon production and social equity

PROTECTION, PRODUCTION AND PEOPLE
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species of marine mammals and birds, cold-water corals and highly 

SURGXFWLYH�¿VKHULHV��,W�DOVR�KRVWV�RQH�RI�WKH�PRVW�LPSRUWDQW�IHHGLQJ�
areas for the largest animal ever to have existed: the blue whale. 

Almost wiped out by whaling, its survival depends on such critical 

areas being protected.

The Chiloense Marine Ecoregion provides its human 

population with myriad services: food and income for local 

¿VKHUPHQ��VWXQQLQJ�VFHQHU\�DQG�ZLOGOLIH�WKDW�DWWUDFW�WRXULVWV��DQG�
VSLULWXDO�DQG�FXOWXUDO�YDOXHV��,W�DOVR�VXSSRUWV�¿VK�SURGXFWLRQ�RQ�D�
globally important scale, sheltering the larvae of several commercially 

important species, and providing 30 per cent of the world’s salmon 

SURGXFWLRQ����SHU�FHQW�RI�ZKLWH¿VK�DQG����SHU�FHQW�RI�IRUDJH�¿VK�
(FAO, 2014). But the overexploitation of these marine resources has 

reached dangerous levels; important habitats have already been lost, 

and the ecosystem and its services are under stress.

For more than a decade, WWF has worked with local 

communities and authorities on an integrated conservation strategy 

for the marine ecoregion. The approach is based on sound science, 

rigorous landscape and seascape planning, and close engagement with 

many stakeholders – including local and indigenous communities, 

JRYHUQPHQW��SURGXFHUV��DQG�WKH�¿QDQFH�DQG�UHWDLO�VHFWRUV��
One goal is to establish a network of marine protected areas 

– extending along the coast and beyond Chile’s waters into the 

KLJK�VHDV��,Q�HDUO\�������WKH�FRRUGLQDWHG�H̆RUWV�RI�::)�&KLOH��WKH�
Blue Whale Centre, Austral University of Chile and the Melimoyu 

Foundation, led to the Chilean government to create the Tic Toc 

Marine Park – which includes crucial blue whale feeding and 

nursing grounds – and two other marine protected areas. Together, 

WKH\�FRYHU�PRUH�WKDQ���������KHFWDUHV��$V�ZHOO�DV�R̆HULQJ�
SURWHFWLRQ�WR�ZKDOHV�DQG�GROSKLQV��DQG�JLYLQJ�¿VK�VWRFNV�WKH�
chance to recover, these protected areas should increase the marine 

ecosystem’s resilience to climate change.

2XWVLGH�SURWHFWHG�DUHDV��H̆RUWV�DUH�EHLQJ�PDGH�WR�UHGXFH�WKH�
LPSDFW�RI�¿VKHULHV�DQG�DTXDFXOWXUH��SDUWLFXODUO\�VDOPRQ�SURGXFWLRQ��
Producers, buyers, scientists, environmental and social NGOs 

and others have worked together, in Chile and internationally, 

to develop the Aquaculture Stewardship Council (ASC) standard 

for responsible salmon farming. The ASC standard – the result 

of almost 10 years of dialogue – aims to minimize or eliminate 

negative environmental and social impacts of salmon farming. 

&RQGLWLRQV�LQFOXGH�VWULFW�FRQWUROV�RQ�ZDWHU�TXDOLW\��¿VK�HVFDSHV��
use of chemicals and antibiotics, and how best to manage natural 

predators such as seals and seabirds. 

In 2013, companies representing 70 per cent of the world’s 

farmed salmon production – including seven Chilean companies 

– pledged to certify all of their farms to the ASC standard by 2020. 
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Figure 60: Satellite 
tracking data helps to 
map blue whale routes 
within the Chiloense 
Marine Ecoregion 
(WWF-Chile, 2014).

Figure 61: Recently 
declared marine 
protected areas 
protecting important 
habitats for blue whales 
(WWF- Chile, 2014).

This presents a real opportunity, but much work needs to be done to 
DFFHOHUDWH�WKH�XSWDNH�RI�EHWWHU�SUDFWLFHV�WR�DFKLHYH�$6&�FHUWL¿FDWLRQ��

Long-term conservation success depends on equitable and 
sustainable development for the region’s inhabitants, including 
indigenous people. With the new marine protected areas expected to 
generate increased ecotourism, WWF is working with communities 
to enable them to take advantage of emerging opportunities. This 
should improve people’s livelihoods, and increase the incentive to 
protect their natural and cultural heritage. 
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$6&�FHUWL¿FDWLRQ�ZLOO�DOVR�UHTXLUH�SURGXFHUV�WR�RSHUDWH�LQ�D�
socially responsible way, both as employers and neighbours.

³,�EHOLHYH�WKDW�WKH�VDOPRQ�LQGXVWU\�¿UVW�QHHGV�WR�JHW�WR�NQRZ�
the community where they operate – consider the perception of 
the people, their culture, the history and above all respect the 
ecosystem, the plants and animals that live there,” says Sandra 
Antipani, an indigenous leader from Chiloé island. “The idea 
of conservation of marine ecosystems and blue whales is in our 
indigenous consciousness.”

Preserve natural capital: WWF and partners are working to 
establish a network of marine protected areas covering at least 10 
per cent of Chile’s coastal waters. 

Produce better: Meeting the ASC standard will greatly reduce the 
impact of salmon aquaculture on marine ecosystems. A pilot project 
is assessing the impacts of ASC, based on 42 social, economic and 
environmental indicators.

Consume more wisely: Demand from consumers and retailers 
for more responsibly farmed salmon has helped encourage 
SURGXFHUV�WR�FRPPLW�WR�$6&�FHUWL¿FDWLRQ�

5HGLUHFW�¿QDQFLDO�ÀRZV� ::)�HQFRXUDJHV�¿QDQFLDO�LQVWLWXWLRQV�
to support sustainable commodity production, including 
FHUWL¿FDWLRQV�OLNH�$6&��,Q�&KLOH��WKH�'XWFK�EDQN�5DEREDQN�LV�
working with WWF and Chilean salmon producers to improve 
sustainability performance. This will enable the producers to 
be more competitive and less vulnerable to environmental and 
social risks. This will also have a positive impact on the banking 
relationship and credit decisions.

Equitable resource governance: Local and indigenous 
communities in the area have become important allies for marine 
conservation and better social and environmental practices in the 
salmon industry. 
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Augustin Akantambira of Kabaga village near Bwindi Impenetrable National Park in 
Uganda shows his gorilla carvings for sale to tourists
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Mountain gorilla populations are increasing, and 
WKH�SHRSOH�ZKR�OLYH�DORQJVLGH�WKHP�DUH�EHQH¿WLQJ

COMMUNITIES AND CONSERVATION  

“Before there was no connection between the park and 
FRPPXQLWLHV��1RZ�LW�LV�WRWDOO\�GL̆HUHQW��7KH\�XQGHUVWDQG�WKDW�WKH�
SDUN�LV�LPSRUWDQW�IRU�WKHP�EHFDXVH�WKH\�DUH�EHQH¿WWLQJ�GLUHFWO\�IURP�
the money we are getting from tourism. They respect the gorillas.” 
Patience Dusabimana, community leader and guide, 
Volcanoes National Park, Rwanda

Mountain gorillas2
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With fewer than a thousand mountain gorillas left in the wild, the 
odds appear stacked against them. Just two populations remain 
in small islands of forest, surrounded by a rising tide of humanity. 
Some of the darkest episodes in recent history took place in this 
region – the Rwandan genocide and the wars that have devastated 
the Democratic Republic of Congo (DRC). The consequences can 
still be felt, as tens of thousands of people attempt to rebuild their 
livelihoods, based largely on the natural resources around them.

Yet mountain gorilla numbers have increased by almost 30 
per cent in recent years (IGCP, 2012) – the only species of great ape 
whose numbers are rising. A spiral toward extinction has been 
transformed into a virtuous circle as people and gorillas thrive together. 

Mountain gorillas survive in two isolated populations, among 
the Virunga volcanoes on the borders of DRC, Rwanda and Uganda; 
and the Bwindi Impenetrable National Park in Uganda. Since 1991, 
mountain gorilla conservation has been led by the International Gorilla 
Conservation Programme (IGCP) – a coalition involving WWF and 
Fauna and Flora International. 

The IGCP works with local people and government agencies 
to manage a cross-border network of protected areas, and to develop 
responsible mountain gorilla tourism. This creates jobs as tour 
guides, porters or park rangers. Tourists come from all over the 
world to see gorillas in their natural habitat, and the revenues help 
fund gorilla conservation and community projects. Ultimately, local 
people gain more from preserving their natural resources than from 
exploiting them in the short term. 

Gorilla tourism has transformed communities in the region 
– like Nkuringo, an isolated mountain town in Uganda. The town 
is home to the Clouds Mountain Gorilla Lodge, a community-
owned boutique hotel that welcomes 1,200 guests a year. It directly 
HPSOR\V�PRUH�WKDQ����SHRSOH��EXW�WKH�EHQH¿WV�H[WHQG�WR�PRUH�WKDQ�
30,000 others living in nearby villages. 

Restaurants, bars and other accommodation are opening up, 
while craft shops sell carved wooden gorillas, t-shirts and baskets 
made by local artisans, many of whom are women. Income from 
the hotel and gorilla-tracking permits goes into a community 
foundation, which has funded a range of enterprises, including 
vegetable growing and tea plantations. The foundation funds a 
sponsorship scheme that pays for the poorest children to go to 
school. It’s also meeting the costs of training nurses and building a 
health centre. 

In Rwanda, gorilla tourism is the engine powering a tourist 
industry worth US$200 million a year in foreign exchange earnings 
(Nielsen and Spenceley, 2010) – although tourist numbers are limited 
to avoid negative impacts on the gorillas, local people and the local 
environment. Communities around the national parks share 5 per 

LPR2014 chapter 4.indd   107 06/08/2014   14:37



WWF Living Planet Report 2014 page 108 

cent of the money generated by park permits – which has helped to 
build schools and hospitals, set up sustainable businesses, and fund 
environmental projects such as tree planting and erosion control. 

Furthermore, the IGCP’s “gorilla water” initiative has 
brought improved water and sanitation to many communities and 
households, by helping construct rainwater storage facilities. With 
most villages in the area lacking a safe water supply, women and 
children used to collect water from streams within the national parks. 
Not only was this an arduous and potentially dangerous chore, but 
the presence of large numbers of people posed a threat to the gorillas 
and other wildlife. Now, many women and children have more time 
to spend on education and improving their livelihoods, and fewer 
SHRSOH�QHHG�WR�HQWHU�WKH�JRULOODV¶�KDELWDW��7KH�FRPPXQDO�H̆RUW�
of building water tanks, and their shared ownership, has helped 
to strengthen the sense of community – a particularly important 
outcome in an area with large numbers of displaced people, where 
WKH�VFDUV�RI�FRQÀLFW�DUH�VWLOO�UDZ�±�DQG�HVWDEOLVK�D�SRVLWLYH�FRQQHFWLRQ�
with the parks and the gorillas. 

As Anna Behm Masozera, head of the IGCP, puts it: “When 
done mindfully and respectfully, conservation has the power and 
potential to bring people together for a common cause, both across 
park boundaries where park and people intersect, and across 
international borders as well.”

Preserve natural capital: The value of Uganda’s gorillas as a 
tourist attraction has been estimated at between US$7.8 million and 
US$34.3 million (IGCP, 2014).

5HGLUHFW�¿QDQFLDO�ÀRZV��A proportion of park revenues (which 
varies by country) is distributed to neighbouring communities, 
supporting community-led health, education, infrastructure and 
livelihood projects. 

Equitable resource governance: $V�SHRSOH�EHQH¿W�GLUHFWO\�IURP�
the gorillas and understand their value, they have an added incentive 
to look after the forest. 

Consume more wisely: 7RXULVWV�DUH�GLUHFWO\�EHQH¿WLQJ�
communities and conservation through their spending.
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With mountain gorillas as the star attraction, ecotourism in DRC’s Virunga National Park – following 

the successful models demonstrated in Rwanda and Uganda – could create thousands of jobs and bring 

in an estimated US$235 million per year.
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“The coastal zone of Belize is undeniably one of the country’s 
greatest assets. It is treasured by the Belizean people for its 
economic and socio-cultural values, and wide range of ecosystem 
EHQH¿WV��%HOL]H¶V�¿UVW�HYHU�QDWLRQDO�LQWHJUDWHG�FRDVWDO�]RQH�
management plan will help Belizeans to better understand the 
incredible value of our treasured coastal zone, and provide a sound 
science-based blueprint for long-term, sustainable management of 
our coastal and marine resources.” 
Chantelle Clark-Samuels, Director, Coastal Zone 
Management Authority and Institute

Belize’s new coastal development plan takes full 
account of the huge value of natural ecosystems

VALUING NATURAL CAPITAL
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7KH�0HVRDPHULFDQ�5HHI�R̆�WKH�FRDVW�RI�%HOL]H�VXSSRUWV�VSHFLHV�OLNH�KDZNVELOO�WXUWOHV�
and attracts tourists from around the world.

Belize3
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The beauty and diversity of Belize’s coastal ecosystems are world 
renowned, drawing tourists from around the globe. More than 40 
per cent of the country’s population live and work along the coast 
and depend on these ecosystems for their livelihoods. 

Fishing is a way of life and a vital source of food for many 
%HOL]HDQV��&RPPHUFLDO�¿VKHULHV�WKDW�GHSHQG�RQ�UHHIV�DQG�PDQJURYHV�
are worth an estimated US$14-16 million a year. Tourism associated 
with coastal ecosystems contributed an estimated US$150-196 
million to the national economy in 2007 (12-15 per cent of GDP). 
Reefs and mangroves protect coastal properties from erosion and 
storm surges, saving an estimated US$231-347 million through 
avoided damages each year. By comparison, Belize’s GDP in 2007 
was US$1.3 billion (Cooper et al., 2009).

%XW�WRR�RIWHQ��WKH�EHQH¿WV�RI�QDWXUDO�HFRV\VWHPV�DUH�
overlooked in coastal investment and policy decisions. Unchecked 
GHYHORSPHQW��RYHU¿VKLQJ�DQG�SUHVVXUHV�IURP�WRXULVP�WKUHDWHQ�WKH�
FRXQWU\¶V�UHHIV��HYHQ�DV�WKH�WKUHDWV�RI�ZDUPLQJ�VHDV��¿HUFHU�VWRUPV�
and other climate-related changes loom larger. 

Fish populations will decrease if they lose the mangroves 
that provide critical nursery habitats. As reefs and mangroves 
decline, Belize’s low-lying cayes and coastal properties will become 

Figure 62: Nine  
coastal planning 
regions of Belize  
(Natural Capital  
Project, 2013).
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increasingly vulnerable to storms and erosion, and tourism will 

VX̆HU��&RRSHU�HW�DO���������
In 2010, Belize’s Coastal Zone Management Authority and 

,QVWLWXWH��&=0$,��EHJDQ�WR�GHYHORS�WKH�FRXQWU\¶V�¿UVW�QDWLRQDO�
Integrated Coastal Zone Management Plan in partnership 

with WWF and the Natural Capital Project (NatCap). The plan 

replaces ad hoc development decisions with informed, long-term 

management. It provides science-based evidence to help resolve 

FRQÀLFWV�EHWZHHQ�FRPSHWLQJ�LQWHUHVWV�DQG�PLQLPL]H�WKH�ULVNV�WR�
natural habitats from human activities.

5HVHDUFK�ZDV�FRQGXFWHG�LQWR�WKH�EHQH¿WV�WKDW�FRDVWDO�DQG�
marine ecosystem services provide for people, and the impacts 

WKDW�KXPDQ�DFWLYLWLHV�KDYH�RQ�WKHP��3URMHFW�VWD̆�FRQVXOWHG�FORVHO\�
with the public at national and local levels, and coastal advisory 

FRPPLWWHHV�±�UHSUHVHQWLQJ�LQGXVWULHV�VXFK�DV�WRXULVP�DQG�¿VKLQJ��
local and national government, and community development and 

environmental organizations – were formed in nine coastal regions. 

7KURXJK�PHHWLQJV��LQWHUYLHZV�DQG�¿HOG�WULSV��WKHVH�FRPPLWWHHV�
provided local knowledge and data, shared their goals and values, 

and regularly reviewed the plan as it took shape. 

7R�XQGHUVWDQG�WKH�LPSOLFDWLRQV�RI�GL̆HUHQW�GHYHORSPHQW�
scenarios, the team used NatCap’s tool InVEST (Integrated 

9DOXDWLRQ�RI�(FRV\VWHP�6HUYLFHV�DQG�7UDGH�R̆V���6KDUS�HW�DO���
2014). InVEST is designed to help policymakers and stakeholders 

incorporate the value of various ecosystem services into their 

GHFLVLRQ�PDNLQJ��DQG�EHWWHU�XQGHUVWDQG�WKH�WUDGH�R̆V�LQYROYHG��)RU�
instance, by looking at how the level of coastal development in a 

Figure 63: Three 2025 
scenario storylines 
from the Integrated 
Coastal Zone 
Management Plan  
of Belize 
(Natural Capital Project, 
2013).
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SDUWLFXODU�DUHD�ZLOO�D̆HFW�HFRV\VWHPV�OLNH�PDQJURYHV��VHDJUDVV�EHGV�
and coral reefs, it is possible to compare the expected gains in tourist 
UHYHQXH�DJDLQVW�WKH�SRWHQWLDO�ORVV�LQ�LQFRPH�IRU�OREVWHU�¿VKHUV�DQG�
the increased vulnerability to storms. The tool also shows the 
potential economic return on investment in protecting and restoring 
critical ecosystems.

By balancing conservation with current and future 
development needs, the plan could boost revenue from lobster 
¿VKLQJ�E\�86�����PLOOLRQ��LQFUHDVH�WKH�IXQFWLRQDO�DUHD�RI�FRUDO�UHHIV��
mangroves and seagrass by up to 25 per cent; and double the value 
of these ecosystems for protecting the coast by 2025 (Cooper et 
al., 2009). In short, it will help the people of Belize to plot a wiser 
course for managing the incredibly valuable resources that their 
ocean and coast provide.

Preserve natural capital: Belize’s coastal and ocean ecosystems 
provide services worth up to US$559 million per year – equivalent 
to 43 per cent of GDP (Cooper et al., 2009).

5HGLUHFW�¿QDQFLDO�ÀRZV��The Integrated Coastal Zone 
Management Plan encourages investment that recognizes the true 
value of ecosystem services.

Equitable resource governance: The Integrated Coastal Zone 
Management Plan has been developed with local stakeholders, to 
balance competing demands and allow informed decisions on the 
use of natural resources.

Figure 64: Three 
future zoning schemes 

designed and discussed 
with stakeholders  

in Belize 
(Natural Capital  

Project, 2013).
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Smart land-use planning has restored a vital wetland, 
and laid the foundation for successful partnerships

PLANTATIONS AND WETLANDS 

“Forestry is a big part of our livelihood and it is important we have 
a good relationship with SQF. The community graze their cattle in 
WKH�SODQWDWLRQV��FROOHFW�¿UHZRRG�DQG�KRQH\��DQG�PDQ\�DUH�IRUHVWU\�
workers and contractors.”
Induna Alson Mpangela, smallholder, Mankwathini, 
KwaZulu Natal
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South Africa4
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Water is one of South Africa’s scarcest natural resources, and the 
country’s wetlands are hugely important for people and nature. The 
wetlands purify and store water, control erosion, reduce the severity 
RI�GURXJKWV�DQG�ÀRRGV�E\�UHJXODWLQJ�VWUHDP�ÀRZ��DQG�UHFKDUJH�
aquifers. They are vital for biodiversity, tourism, agriculture and 
grazing, and as a source of food and plant materials for rural 
communities. Some 6 million people without regular access to safe 
drinking water draw what they need directly from streams, rivers, 
lake and marshes.

More than half of South Africa’s wetlands have been 
VLJQL¿FDQWO\�GDPDJHG�E\�SRRUO\�PDQDJHG�DJULFXOWXUH�DQG�RWKHU�
development. Two-thirds of wetland types are threatened, and 
almost half are critically endangered (WWF-South Africa,2013). 
In the past, the commercial forestry sector has been part of the 
problem, with plantations being established in wetland areas, and 
non-native species consuming large amounts of water. However, the 
sector is also a vital part of the South African economy, contributing 
1.8 per cent of GDP and employing 110,000 people (Nyoka, 2003).

To strike a better balance between production and 
conservation, pulp and packaging company Mondi has taken a lead 
in mapping, protecting and rehabilitating wetlands. 

Box 8: New Generation Plantations
Set up by WWF in 2007, the New Generation Plantation (NGP) 
platform brings together companies and government forest 
agencies from around the world to explore, share and promote 
better ways of planning and managing plantations. Around 250 
million hectares of new plantations could be needed between now 
and 2050 to meet a projected tripling in wood consumption while 
conserving natural forests (WWF, 2011b). 

NGP promotes plantations that: 
• Maintain ecosystem integrity;
• Protect and enhance high conservation values;
• $UH�GHYHORSHG�WKURXJK�H̆HFWLYH�VWDNHKROGHU�LQYROYHPHQW�

processes;
• Contribute to economic growth and employment. 

The Mondi Group participates in the NGP platform, which 
advocates new models of plantation forestry that contribute  
to the welfare of local communities and work in harmony with 
natural ecosystems.

www.newgenerationplantations.org
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The impressive results can be seen in iSimangaliso Wetland 
Park, the country’s last remaining coastal wilderness and a popular 
tourist destination. In 1999 iSimangaliso was designated a World 
Heritage Site for its rich biodiversity, unique ecosystems and 
natural beauty. At its heart is Lake St. Lucia, a long, narrow estuary 
separated from the Indian Ocean by towering sand dunes. The lake 
is rich in wildlife, and hundreds of hippos and crocodiles can be 
seen basking in the shallow waters. 

On the western shores of the lake are extensive commercial 
pine plantations. Mondi took these over in 2004, when South Africa 
privatized its state forests. To manage them, it formed SiyaQhubeka 
Forests (SQF), in partnership with local economic empowerment 
organizations, communities and the government.

But SQF had inherited a problem. Over the years, 
there had been bitter disputes involving the forestry industry, 
environmentalists and local people. Some poorly sited plantations 
were having a negative impact on the lake and its wildlife by 
UHGXFLQJ�IUHVKZDWHU�ÀRZV��:DWHU�OHYHOV�ZHUH�WRR�ORZ�DQG�VDOLQLW\�
levels too high, especially in the dry season. 

Mondi-SQF worked with the government, environmental 
NGOs and the park authority to determine which areas were suitable 
for commercial plantations, and which should be returned to their 
natural state. They mapped out a 120-km long “eco-boundary” 
dividing wetland areas and other important ecosystem components 
from the dry mineral soils best suited to plantations, where negative 
impacts would be minimal.

$V�D�UHVXOW��������KHFWDUHV�RI�SODQWDWLRQV�ZLWK�VLJQL¿FDQW�
potential conservation value were transferred to the iSimangaliso 
Wetland Park. The plantation trees were removed, and the land 
restored to wetlands and savannah. A further 14,200 hectares of 
SQF’s land – including plantations as well as areas of natural forest 
DQG�ZHWODQGV�±�ZDV�ODWHU�ṘFLDOO\�LQFRUSRUDWHG�LQWR�WKH�SDUN��

The project has restored trust and restored ecosystems. 
Today, both SQF and the park are thriving enterprises. Regular 
IUHVKZDWHU�ÀRZV�LQWR�/DNH�6W��/XFLD�KDYH�EHHQ�VHFXUHG�DQG�
rehabilitated wetlands and grasslands already support a wide range 
of biodiversity.

$V�ZHOO�DV�EHQH¿WLQJ�/DNH�6W��/XFLD¶V�PDQ\�ELUGV�DQG�
freshwater species, the project has extended the habitat of the 
SDUN¶V�ODUJH�DQLPDOV��7RXULVWV�FRPH�WR�VHH�HOHSKDQWV��UKLQRV��JLUD̆HV�
and cheetahs in areas which, just a few years ago, were dense pine 
IRUHVW��+HUGV�RI�EX̆DOR��]HEUDV�DQG�DQWHORSHV�JUD]H�LQ�WKH�¿UH�EUHDNV�
and corridors between the trees. The plantations also provide an 
LPSRUWDQW�EX̆HU��SURWHFWLQJ�WKH�ZLOGHUQHVV�DUHD�IURP�HQFURDFKLQJ�
development and reducing the threat of poaching. 
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Involving local people in the plantation model has raised the 
levels of skills, education and viable small businesses in the area. 
Mondi-SQF supports local forestry-related businesses, and awards 
most contracts to community-based enterprises. On neighbouring 
tribal areas, around 3,000 residents grow eucalyptus woodlots of a 
couple of hectares on land unsuitable for other crops, with Mondi-
SQF paying a premium for the wood they supply. 

Nationally, Mondi’s wetland rehabilitation work has involved 
the loss of around 5 per cent of its productive forestry land, while 
LWV�FRPPXQLW\�LQYHVWPHQWV�DOVR�FDUU\�D�VLJQL¿FDQW�FRVW��8OWLPDWHO\��
however, Mondi considers it a worthwhile investment to secure 
its social licence to operate – and long-term ecological, social and 
economic viability.

Preserve natural capital: Rehabilitating wetlands around Lake 
St. Lucia has restored ecosystem services and attracted tourism 
revenue.

Produce better: By keeping plantations away from wetland areas, 
forestry companies are reducing the impact of timber production on 
freshwater resources.

Consume more wisely: By choosing Forest Stewardship Council 
�)6&��FHUWL¿HG�ZRRG�DQG�SDSHU�SURGXFWV��FRQVXPHUV�FDQ�HQFRXUDJH�
responsible forest management, including protecting and enhancing 
areas of high conservation value. In South Africa, the FSC standard 
now includes conditions for keeping plantations out of wetlands and 
EX̆HU�]RQHV�DURXQG�WKHP�

5HGLUHFW�¿QDQFLDO�ÀRZV� Rehabilitating wetlands brings 
environmental, social and long-term economic value that far 
outweighs the loss of plantation area and the short-term costs. 

Equitable resource governance: Communities are 
shareholders in SQF, and areas of land are being returned to 
community ownership.
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³,I�VWX̆�WKDW�UXQV�R̆�RXU�IDUP�LV�D̆HFWLQJ�WKH�5HHI�ZH�QHHG�WR�GR�
what we can to reduce it. And that’s the idea of this, to get 
proactive and show what can be done. Hopefully that will lead to 
change within the industry.”  
Gerry Deguara, sugarcane grower, Queensland

©
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Investing in water stewardship boosts agriculture, 
¿VKLQJ�DQG�WRXULVP��DQG�KHOSV�WR�FRQVHUYH�RQH�RI�
the world’s iconic environmental assets

LAND, RIVERS AND SEA
Great Barrier Reef5
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&DWFKPHQW�UXQ�R̆�LV�RQH�RI�WKH�ELJJHVW�WKUHDWV�WR�WKH�KHDOWK�RI�PDQ\�
marine areas around the world.

This is particularly true for the Great Barrier Reef, one of the 
world’s natural wonders and a World Heritage Site. Water running 
R̆�FDWFKPHQWV�FROOHFWV�IDUP�IHUWLOL]HU��SHVWLFLGHV�DQG�VRLO��DQG�ÀXVKHV�
these pollutants out onto the Reef. The impact on corals and seagrass, 
and the species that rely on them for food and shelter, is immense.

A recent study found that reef coral cover has halved since 
1985 (De’ath et al., 2012). More than 40 per cent of this loss was 
GXH�WR�RXWEUHDNV�RI�WKH�FRUDO�HDWLQJ�FURZQ�RI�WKRUQV�VWDU¿VK��ZKLFK�
DUH�IXHOOHG�E\�IHUWLOL]HU�UXQ�R̆�IURP�IDUPV��:LWK�WKH�GHFOLQH�LQ�
WKH�5HHI¶V�KHDOWK�±�H[DFHUEDWHG�E\�RXWGDWHG�¿VKLQJ�SUDFWLFHV��DQG�
threats such as port expansion, the dumping of dredge spoil and 
climate change – the World Heritage Committee is considering 
adding the Great Barrier Reef to its “In Danger” list. 

WWF is working with farmers, governments and companies to 
cut pollution so coral can recover, and to enable the Great Barrier Reef 
to build resilience to the increasing impacts of climate change. The 
work promotes more sustainable commodity production, and better 
water stewardship, water security and freshwater habitat protection.

One key initiative is Project Catalyst, which brings together 
sugarcane growers, The Coca-Cola Foundation, government 
agencies and WWF to test and implement new practices that reduce 
pollution and improve farm productivity. Nearly 100 Queensland 
farmers are involved in the project.

To get the cuts to pollution necessary for the Great Barrier 
Reef’s survival, this good work needs to be scaled-up across all of 
the catchments that run into the Reef – encompassing millions 
RI�KHFWDUHV�DQG�WKRXVDQGV�RI�IDUPV��7KLV�ZLOO�UHTXLUH�D�VLJQL¿FDQW�
boost in private and public investment. Australian national and state 
governments have so far committed AUS$750 million (US$670 
million) over 10 years to support the health of the Reef. Some of this 
funding will help farmers invest in better practices and technology 
that will increase productivity while reducing pollution, erosion and 
water use.

While much more needs to be done, the initial results are 
LPSUHVVLYH��,Q�WKH�ODVW�¿YH�\HDUV��VRPH�������IDUPHUV�KDYH�DGRSWHG�
improved management practices across more than 3 million 
hectares. Early indications show that total pesticide pollution has 
been cut by 15 per cent and fertilizer pollution by 13 per cent – 
although some participating farmers have achieved even greater 
UHGXFWLRQV��)DUPHUV�EHQH¿W�WRR��VHHLQJ�LPSURYHG�SURGXFWLYLW\�DQG�
spending less on chemical inputs.

0DUNHW�IRUFHV�FDQ�DOVR�SOD\�D�VLJQL¿FDQW�UROH�LQ�LPSURYLQJ�
production practices. WWF is working with large buyers of sugar 
and supply chain businesses to promote Bonsucro, an international 
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standard for more sustainable sugar production, and to help farmers 
LPSURYH�WKHLU�SUDFWLFHV�LQ�RUGHU�WR�DFKLHYH�FHUWL¿FDWLRQ��:RUN�
is also being carried out to develop similar standards and better 
management practices with the cattle industry, the other major user 
of land in the Great Barrier Reef catchment area. Consumers are 
encouraged to reduce their impact on the Reef by choosing products 
WKDW�DUH�YHUL¿HG�DV�VXVWDLQDEOH�

The economic case for much greater investment is clear. 
According to the Australian government, the Great Barrier Reef 
World Heritage Area adds AUS$5.68 billion (US$5.10 billion) a 
year to the Australian economy and generates almost 69,000 full-
time equivalent jobs (Deloitte Access Economics, 2013). Investing 
in its health not only preserves one of the world’s environmental 
ZRQGHUV��EXW�DOVR�ERRVWV�WKH�¿VKLQJ�DQG�WRXULVP�LQGXVWULHV�DQG�WKH�
communities that rely on them.

Similar pollution reduction models can be applied across 
PDQ\�FDWFKPHQWV�JOREDOO\��KHOSLQJ�FRPPXQLWLHV�WR�EHQH¿W�IURP�
PRUH�SURGXFWLYH�DJULFXOWXUH��¿VKLQJ�DQG�WRXULVP�LQGXVWULHV��DQG�
protecting the natural assets upon which they depend.
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Figure 65: The 27-year 
decline of the coral 
cover on the Great 
Barrier Reef
Tropical cyclones, coral 
predation by crown of 
WKRUQV�VWDU¿VK��&276�� 
and coral bleaching 
accounted for 48, 42  
and 10 per cent of the 
estimated loss respectively 
(De’ath et al., 2012). 
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Preserve natural capital: The Great Barrier Reef is the 
world’s largest coral reef ecosystem and a World Heritage Site. It 
LV�UHFRJQL]HG�DV�RQH�RI�WKH�PRVW�VLJQL¿FDQW�VLWHV�IRU�ELRGLYHUVLW\��
supporting tens of thousands of species, many of which are of global 
FRQVHUYDWLRQ�VLJQL¿FDQFH��

Produce better: Sugarcane growers implementing better practices 
have reduced pesticide pollution by 15 per cent and fertilizer 
pollution by 13 per cent – keeping chemicals on farm where they are 
QHHGHG��DQG�R̆�WKH�5HHI�

Consume more wisely: Consumers can help protect the 
environment by supporting producers and production schemes 
that are striving to reduce impacts on the environment, such as, for 
H[DPSOH��%RQVXFUR�FHUWL¿HG�VXJDU�DQG�06&�FHUWL¿HG�VHDIRRG�

5HGLUHFW�¿QDQFLDO�ÀRZV��Improving farming practices on land 
provides a huge return on investment, since the Reef is worth 
AUS$5.68 billion (US$5.10 billion) a year to the Australian economy 
and supports almost 69,000 jobs. 

INVESTING IN THE REEF’S HEALTH NOT ONLY PRESERVES 
ONE OF THE WONDERS OF THE NATURAL WORLD BUT ALSO 

BOOSTS FISHING AND TOURISM INDUSTRIES AND THE 
COMMUNITIES THAT RELY ON THEM

Figure 66: A projection 
study (B) based on 
De’ath  et al., 2012 
(A), shows that if 
the declining trend 
continued, coral cover 
would be half of 2012 
levels by 2022 
(AIMS, 2012).

Key

Trend line

&RQ¿GHQFH�OLPLWV
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Danish wind power pioneer Christian Riisager, photographed in 2003. Photo courtesy 
of The Danish Film Institute / Stills & Posters Archive.

“On a windy day, my wife said: If you want to try to connect your 
ZLQG�WXUELQH�WR�WKH�JULG��QRZ�LV�WKH�WLPH��(YHU\WKLQJ�ZHQW�¿QH��WKH�
electric meter started to run backwards, and no fuses blew. I never 
dreamt of making a living out of my wind turbine interest. But 
people started to pass by to look at my turbine in the garden, and 
then I thought I may just as well take the chance.”
Christian Riisager (1930-2008) (Excerpt of interview with the 
Danish Wind Industry Association, 2000).

©
 Jørg
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Denmark has been producing electricity from wind 
since the 19th century, and continues to be a wind 
power world leader

WINDS OF CHANGE
Denmark6
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An old Chinese proverb says: “When the winds of change blow, some 
people build walls, others build windmills.” The Danish wind energy 
story is an example of the latter. The country has a long tradition of 
using wind to produce renewable electricity, and continues to be a 
world leader in harnessing and providing wind power. 

'HFHPEHU������PDUNHG�D�VLJQL¿FDQW�PLOHVWRQH��ZKHQ�ZLQG�
power provided an equivalent of 57.4 per cent of Denmark’s electricity 
FRQVXPSWLRQ�±�WKH�¿UVW�WLPH�HYHU�WKDW�ZLQG�SRZHU�VXSSOLHG�PRUH�
than half of a country’s electricity needs for a whole month. 
December 21 set another record, with wind turbines generating the 
equivalent of 102 per cent of Danish electricity consumption.

The Danish wind power story started in 1891, when the 
¿UVW�HOHFWULFLW\�JHQHUDWLQJ�ZLQG�WXUELQH�ZDV�EXLOW�E\�3RXO�OD�
Cour, a meteorologist and school principal. La Cour made many 
experiments with production and storage of wind power and was 
called “the wizard from Askov making light and power out of rain 
and wind”. He also began to educate wind electricians. 

In 1956, one of his former students, Johannes Juul, built the 
so-called mother of modern wind turbine design – a 200kW  
three-bladed turbine, which was subsequently connected to the 
nation’s power grid. Juul’s wind turbine was constructed as part of 
a wind programme conducted by the association of Danish power 
stations, but this was shut down in 1962. 

In the 1970s, inspired by the oil crisis and a strong Danish 
anti-nuclear movement, individual pioneers led a wind power 
revival. Christian Riisager, a carpenter, made his own wind turbine 
and connected it to the electricity grid in secret, by plugging it 
into the wall outlet for his washing machine. Riisager began serial 
production of 22kW wind turbines, and several other Danish 
manufacturers including Vestas and Bonus Energy (Siemens Wind 
Power since 2004) did the same over the next few years. 

Thanks to these early trailblazers, Denmark became a world-
leading wind power manufacturer. In 2013 Danish companies 
supplied 25 per cent of the world’s wind turbines. Danish expertise 
plays a major role in wind energy technology in the world. The wind 
industry makes an important contribution to the Danish economy, 
employing some 27,500 people, with exports amounting to about 
50 billion Danish kroner (US$9.2 billion) in 2013 (Danish Wind 
Industry Association, 2014).

Strong interaction between public research institutions, 
regulators, industry and citizens has enabled Denmark to become 
not only an early innovator but also a world champion in wind 
energy. Various economic incentives have encouraged investment 
by private households, energy companies and other investors. 
Equally importantly, the national research centre Risoe (today part 
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of Technical University Denmark) established safety and quality 

standards for wind turbines as early as 1979. 

Wind power development in Denmark has been led by civil 

VRFLHW\��ZLWK�LQGLYLGXDOV�DQG�IDPLOLHV�WDNLQJ�XS�¿QDQFLDO�LQFHQWLYHV�
to buy wind turbines or shares in cooperatives to invest in wind 

power in their communities. While most new investment today is 

from professional investors, cooperatives and local participation 

continue to play a role. Some 40,000 Danes are part-owners or 

individual owners of turbines; since 2009, 20 per cent of the 

capacity of each new onshore wind farm must be available for 

citizens of the local community to buy. Opinion polls show that 

about 90 per cent of Danes are in favour of wind power. 

Continued support for wind power throughout changing 

governments has helped to stimulate demand, technological 

LQQRYDWLRQ�DQG�FRVW�UHGXFWLRQV��7KH�UHVXOWV�WRGD\�DUH�VLJQL¿FDQW��
In 2013, wind power provided an equivalent of a third of Danish 

electricity consumption – and the Danish parliament has committed 

to meeting half of the country’s electricity needs with wind power 

by 2020. The Danish government’s goal is to achieve 100 per cent 

renewable energy in the energy and transport sectors by 2050.

In Denmark, it’s clear which way the winds of change  

are blowing.

Produce better: Wind power in Denmark displaces power 

production from fossil fuels, reducing carbon emissions.

5HGLUHFW�¿QDQFLDO�ÀRZV��Danish wind power development has 

been characterized by long-term planning and political will to promote 

wind power investments through economic incentives for investors.

Equitable resource governance: Some 40,000 Danes are 

part-owners or individual owners of wind turbines. The Danish 

community-ownership model has been replicated in other countries, 

including Germany.
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Figure 67: As of  
December 2013, 
there were 5,200 
wind turbines in 
Denmark with an 
installed wind 
capacity of 4,800MW, 
R̆VKRUH�ZLQG�SRZHU�
accounting for 
1,271MW 
(Danish Energy Agency, 
2014).
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CONTINUED SUPPORT FOR WIND POWER THROUGHOUT 
CHANGING GOVERNMENTS HAS HELPED TO STIMULATE 

DEMAND, TECHNOLOGICAL INNOVATION AND COST 
REDUCTIONS. THE RESULTS TODAY ARE SIGNIFICANT.  

IN 2013, WIND POWER PROVIDED AN EQUIVALENT OF A 
THIRD OF DANISH ELECTRICITY CONSUMPTION. THE DANISH 

PARLIAMENT HAS COMMITTED TO MEETING HALF OF THE 
COUNTRY’S ELECTRICITY NEEDS WITH WIND POWER BY 2020 
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7KLV�GHFDGH�LV�WKH�¿UVW�LQ�KLVWRU\�LQ�ZKLFK�PRUH�SHRSOH�OLYH�LQ�WRZQV�
and cities than in rural areas. And, as the world’s population grows, 
the proportion living in cities is set to increase further, especially in 
the global South. This presents both a challenge and an opportunity.

Increasing consumption, resource use and waste in cities is 
driving the world’s growing Ecological Footprint. However, with 
good planning and governance, cities can meet people’s needs much 
PRUH�ḢFLHQWO\�WKDQ�OHVV�GHQVHO\�SRSXODWHG�DUHDV��2YHU�WKH�QH[W�
three decades, tremendous investment will take place in urban areas. 

Earth Hour City Challenge 2014 Winner: Cape Town

©
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A growing numbers of cities are demonstrating 
their willingness to lead in the transition to a 
sustainable future.

WE LOVE CITIES
Cities7
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Box 9: WWF’s urban initiatives 
Conservation outcomes are closely linked to production and 

consumption patterns, which are largely driven by the demands 

of urban societies. WWF’s work for sustainable cities (wwf.panda.

RUJ�VXVWDLQDEOHFLWLHV��LV�DQ�LQWHJUDO�SDUW�RI�LWV�H̆RUWV�WR�EXLOG�
a future in which we all live well in harmony with nature and 

within the capacity of one planet – a “one planet future”.

 

 - WWF’s Earth Hour City Challenge aims to mobilize 

action and support from cities in a global transition toward 

a 100 per cent renewable and sustainable future, and to 

stimulate the development and dissemination of best 

practices for sustainable urban development. 

 - We Love Cities is a social media platform on which citizens 

are invited to express support for the climate actions of 

¿QDOLVW�FLWLHV�LQ�WKH�(DUWK�+RXU�&LW\�&KDOOHQJH�DQG�WR�SRVW�
suggestions for how their cities can become more sustainable. 

Within only two months in 2014, it collected more than 

300,000 expressions of support and suggestions.

 - Urban Solutions is a global inventory of learning cases, 

providing 100+ real examples of how cities are approaching 

the need to minimize their Ecological Footprints and protect 

ecosystem services and biodiversity.

 - Low Carbon Cities is exploring low carbon development 

models in China in order to learn from and replicate 

successful experiences.

7KLV�SURYLGHV�D�ZLQGRZ�RI�RSSRUWXQLW\�WR�UHGLUHFW�¿QDQFLDO�ÀRZV�
toward creating healthy, sustainable cities. Smart choices made at 

all levels now could improve the quality of life for hundreds of millions 

of people, and massively reduce the footprint of our lifestyles. 

While cities are responsible for more than 70 per cent of our 

planet’s energy-related carbon emissions (UN HABITAT, 2011), they 

also have the potential to become centres of renewable energy 

SURGXFWLRQ�DQG�HQHUJ\�ḢFLHQF\��,Q�&DSH�7RZQ��ZKHUH�KHDWLQJ�ZDWHU�
accounts for 40 per cent of household energy, a scheme aims to help 

UHVLGHQWV�LQVWDOO����������������VRODU�ZDWHU�KHDWHUV�LQ�¿YH�\HDUV��
The 2014 Global Earth Hour Capital has also initiated projects such 

DV�UHWUR¿WWLQJ�PRUH�WKDQ��������VWUHHWOLJKWV��UHSODFLQJ�������WUḊF�
lights with low-energy LEDs, and introducing smart meters. 

0DQ\�RWKHU�PDMRU�FLWLHV�R̆HU�LQFHQWLYHV�IRU�UHVLGHQWV�DQG�
businesses to install rooftop solar power. Shanghai, WWF-China’s 

Low Carbon Pilot City, is launching a local incentive for residents 

and businesses to install distributed solar power: on top of the 

national incentive of 0.42 yuan per kWh the city will provide an 

“CAPE TOWN’S 
PARTICIPATION IN 
THE EARTH HOUR 
CITY CHALLENGE 
ALLOWED US TO LEARN 
FROM OTHER CITIES, 
PUSHING US TO THINK 
MORE CREATIVELY. 
WITH THE HELP OF 
OUR RESIDENTS, THE 
BUSINESS COMMUNITY 
AND OTHER CIVIC 
ORGANISATIONS, OUR 
CITY WILL CONTINUE TO 
FIND LOW FOOTPRINT 
SOLUTIONS THAT 
IMPROVE QUALITY 
OF LIFE AND BUILD A 
THRIVING, DYNAMIC 
ECONOMY AT THE SAME 
TIME.” COUNCILLOR 
GARRETH BLOOR, 
CITY OF CAPE TOWN 
MAYORAL COMMITTEE 
MEMBER
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additional subsidy of 0.4 yuan (US$0.07) per kWh for household 
installations and 0.25 yuan for business installations (Shanghai 
DRC, 2014). Chicago is aiming to become a leader in residential and 
commercial rooftop solar development, as part of its goal to reduce 
carbon emissions by 25 per cent below 1990 levels by 2020.

The transport sector is responsible for more than 25 per  
cent of world energy related carbon emissions (Baumert, 2005),  
DQG�WUḊF�SROOXWLRQ�LV�D�KXJH�SUREOHP�LQ�PDQ\�FLWLHV��%XW�DUHDV� 
of high population density lend themselves to sustainable 
transport solutions. 

In Stockholm, more than three-quarters of citizens use public 
transport, supported by initiatives such as a congestion tax, walking 
school buses, cycling education, and city planning for biking and 
“walkability”. Up to half of Copenhagen’s residents cycle to their place 
RI�ZRUN�RU�VWXG\�±�F\FOLQJ�LV�FRQVLGHUHG�D�GLVWLQFW�WUḊF�FDWHJRU\�
with its own separate road area. Vancouver has reversed transport 
trends by banning new highways and investing heavily in public 
transport. One in three drivers in Seoul – 820,000 people – has joined 
the city’s No Driving Day programme, contributing to better air quality, 
OHVV�WUḊF�FRQJHVWLRQ�DQG�JUHHQKRXVH�JDV�HPLVVLRQV�FXWV��3DUWLFLSDQWV�
who register to leave their cars at home for one day each week are 
rewarded with reduced tolls and parking charges and other incentives. 

Cities are also increasingly taking responsibility for water 
management. Some are actively protecting forests, wetlands 
and catchment areas vital to local water supply. Mexico City’s 
reforestation programme is planting 2 million trees per year to 
help secure its water supply, and protected natural areas now make 
up almost 60 per cent of the federal district. Others are improving 
water security through collecting rainwater and recycling: water-
scarce Singapore, for example, receives more than half of its water 
supply from rainwater collection (20 per cent), recycled water (30 
per cent) and desalination (10 per cent). 

Globally, urban farming supplies nearly 15 per cent of all 
food: many cities have introduced policies to support local food 
production – which can help reduce transport and greenhouse-gas 
emissions; provide employment; improve the urban environment; 
and reduce pressure on natural ecosystems. In Shanghai, for example, 
municipal government policy has led the city to produce more than 
55 per cent of its vegetables and 90 per cent of its green-leaf 
vegetables locally. Belo Horizonte in Brazil has radically increased 
local and organic food production, improving poor residents’ access 
to nutritious produce, reducing childhood malnutrition and 
increasing income for local farmers (World Future Council, 2013).

Urban farming is also an example of the increased “greening” 
RI�FLWLHV��0HDVXUHV�OLNH�SODQWLQJ�WUHHV�DQG�ÀRZHUV��HQKDQFLQJ�
green spaces, and restoring waterways and wetlands are bringing 

TRANSPORT ACCOUNTS 
FOR MORE THAN 25 
PERCENT OF WORLD 
ENERGY RELATED 
CARBON EMISSIONS, 
AND TRAFFIC POLLUTION 
IS A HUGE PROBLEM 
IN MANY CITIES. 
BUT AREAS OF HIGH 
POPULATION DENSITY 
LEND THEMSELVES 
TO SUSTAINABLE 
TRANSPORT SOLUTIONS 

>25%
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VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�EHQH¿WV��0H[LFR�&LW\�DLPV�
to create 10,000m2 of new green roofs annually, to improve air 
quality, regulate humidity, reduce temperatures and provide new 
biodiversity resources. In many places, urban habitats are becoming 
important havens for native plants, insects, birds and animals: 20 
SHU�FHQW�RI�DOO�ELUG�VSHFLHV�OLYH�LQ�FLWLHV��&RQQL̆��������

Cities can also take a lead in protecting biodiversity and the 
natural environment far beyond their own boundaries by addressing 
consumption. Sendai in Japan has been a front-runner in developing 
green purchasing regulations: its municipal institutions make more 
than 90 per cent of their purchases from a recommended list of green 
products, and the city has helped set up a Green Procurement Network 
involving around 3,000 public, private and voluntary sector 
organizations, including all of the largest cities. Ghent in Belgium 
promotes a meat-free day each week to help reduce agriculture’s carbon 
emissions and environmental impact, and to encourage improved 
human health and animal welfare – an idea that has been adopted 
by cities such as Helsinki, Cape Town, San Francisco and Sao Paolo.

All of these examples show that we have a choice. Urbanization 
does not have to mean ever-increasing pollution, sprawl, high-impact 
lifestyles and overstretched services. Wise investment, planning and 
governance in cities today could secure healthy, sustainable 
communities and lifestyles for more than half of humanity.

Preserve natural capital: Natural spaces in and around cities 
SURYLGH�YLWDO�HFRV\VWHP�VHUYLFHV��LQFOXGLQJ�FOHDQ�DLU�DQG�ZDWHU��ÀRRG�
protection, biodiversity habitat and recreational values.

Produce better: Nearly 15 per cent of the world’s food is supplied 
by urban farming. Cities are also increasingly generating their own 
renewable energy.

Consume more wisely: Cities are centres of consumption – but 
smart urban development and better consumption choices can also 
help people live more sustainable lives. 

5HGLUHFW�¿QDQFLDO�ÀRZV��US$350 trillion will be spent on urban 
infrastructure between 2005 and 2035 (WWF, 2010). This provides a 
window of opportunity to turn cities from being threats to becoming 
solutions for global footprint reduction and biodiversity protection. 

Equitable resource governance: Well-governed, forward-
thinking and well-designed cities are more sustainable along every 
dimension. Good governance rewards itself.

For references and further details, see wwf.panda.org/urbansolutions
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A BRIGHTER OUTLOOK?~
Dark clouds gather over Virunga’s mountains – but the sky is 
bright beyond. 

With the Earth’s biodiversity and natural capital in 
dangerous decline, precious places like Virunga need to be 
preserved. And with humanity’s demands outstripping what 
the planet can sustain, we urgently need to move away from 
oil-dependent, high Footprint lifestyles. 

As Soco’s decision to stop oil exploration in Virunga National 
Park shows, it’s not too late to make the right choices – in 
Virunga and beyond.
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THE PATH AHEAD
Much of this edition of the Living Planet Report makes for troubling 

reading. Yet the same indicators that show where we have gone 

wrong can help to point us onto a better path. 

There is nothing inevitable about the continuing decline 

in the LPI, or ongoing ecological overshoot. They are the sum of 

millions of decisions, often made with little or no consideration 

of the importance of our natural world. Poor governance at local, 

national and international levels. Policies with a myopic focus on 

economic growth and narrow interests. Business models that focus 

RQ�VKRUW�WHUP�SUR¿WV�DQG�IDLO�WR�DFFRXQW�IRU�H[WHUQDOLWLHV�DQG�ORQJ�
WHUP�FRVWV��,QḢFLHQW��RXWPRGHG�DQG�XQQHFHVVDULO\�GHVWUXFWLYH�
ZD\V�RI�JHQHUDWLQJ�DQG�XVLQJ�HQHUJ\��FDWFKLQJ�¿VK��UDLVLQJ�IRRG��
and transporting goods and people. Desperate strategies for earning 

a livelihood. Excessive consumption that makes few happier or 

healthier. This all adds up to immense costs to the planet, and  

its inhabitants.

In each case, there is a better choice. Changing our course  

DQG�¿QGLQJ�DOWHUQDWLYH�SDWKZD\V�ZLOO�QRW�EH�HDV\��%XW�LW�FDQ�EH�GRQH��
At the Rio+20 conference in 2012, the world’s governments 

ḊUPHG�WKHLU�FRPPLWPHQW�WR�DQ�³HFRQRPLFDOO\��VRFLDOO\�DQG�
environmentally sustainable future for our planet and for present 

and future generations” (UN, 2012). This is “Our Common Vision”, 

the place we need to aim for. Its coordinates are mapped out 

in the preceding pages. It can be seen in the global sustainable 

development quadrant outlined in Chapter 1 (Figure 36) – the 

currently unoccupied territory where everyone is able to enjoy  

a high level of human development with an Ecological Footprint 

that is within global biocapacity. This is essentially the same space 

envisioned in the Oxfam Doughnut – the “safe, just operating  

space” that stays within planetary boundaries while ensuring that 

everyone achieves an acceptable level of health, well-being and 

opportunity (Figure 39). 

WWF’s One Planet Perspective (Figure 59) gives an idea of 

how we might reach it, through a series of practical decisions. We 

need to divert investment away from the causes of environmental 

problems and toward the solutions; make fair, far-sighted and 

ecologically informed choices about how we manage the resources 

we share; preserve our remaining natural capital, protecting and 

restoring important ecosystems and habitats; produce better and 

consume more wisely.

For all the dispiriting data, signs of progress can be seen. 

)URP�GL̆HUHQW�GLUHFWLRQV��WKHUH�DUH�FRXQWULHV�SORWWLQJ�D�FRXUVH�
toward the global sustainable development quadrant – emerging 

CHANGING OUR 
COURSE AND FINDING 
ALTERNATIVE PATHWAYS 
WILL NOT BE EASY.  
BUT IT CAN BE DONE 
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economies that have raised standards of living for their populations 
with much lower resource intensity than industrialized countries, 
DQG�LQGXVWULDOL]HG�FRXQWULHV�WKDW�KDYH�VLJQL¿FDQWO\�UHGXFHG�WKHLU�
Footprints without compromising their citizens’ well-being. 

In 2015, world leaders will agree two potentially critical 
global agreements. The post-2015 development framework – which 
will include Sustainable Development Goals to be achieved by all 
countries by 2030 – is an opportunity to unite countries around a 
common agenda to promote sustainable economic development, 
reduce inequalities, and protect and enhance the natural resources 
DQG�V\VWHPV�WKDW�VXSSRUW�KXPDQ�ZHOO�EHLQJ��$Q�H̆HFWLYH�IUDPHZRUN�
would guide policy and investment at a scale that would make a real 
GL̆HUHQFH�LQ�UHYHUVLQJ�WKH�WUHQGV�RXWOLQHG�LQ�WKLV�UHSRUW��6LPLODUO\��
parties to the UN Framework Convention on Climate Change have 
set an objective of reaching a new global agreement in Paris in 2015. 
After years of gridlocked climate talks, this is a critical opportunity 
to reach a deal that applies to all countries and lays the basis for 
keeping climate change within safe limits, adapting to its impacts, 
and providing the means of support to do so. 

There is much in this report to inform these world leaders 
and their nations as they make decisions on the future of the world’s 
people and places, species and spaces, over the next two years and 
beyond. There are hard facts to be acknowledged about the state 
of the planet, and yet much room for optimism. The case studies 
presented in Chapter 4 are just a handful of the myriad examples 
of how individuals, communities, businesses and governments 
DUH�¿QGLQJ�ZD\V�WR�PHHW�SHRSOH¶V�QHHGV�ZLWKLQ�WKH�PHDQV�RI�RQH�
planet. They demonstrate that sustainable development that allows 
all people to live a good life on a healthy planet, in harmony with 
nature, is possible. They give us hope for a better future.

WE KNOW WHERE WE WANT TO BE  
WE KNOW HOW TO GET THERE

NOW WE NEED TO GET MOVING

LPR2014 chapter 4.indd   133 06/08/2014   14:37



APPENDIX:  
TECHNICAL NOTES  
AND DATA TABLES
$�¿VKLQJ�ERDW�RQ�/DNH�(GZDUG��9LUXQJD�1DWLRQDO�3DUN�� 
:LWK�WKH�WKUHDW�RI�RLO�H[SORUDWLRQ�OLIWHG�IRU�QRZ��ORFDO�SHRSOH�
FDQ�FRQWLQXH�WR�PDNH�D�OLYLQJ�E\�VXVWDLQDEO\�XVLQJ�WKH�ODNH¶V�
QDWXUDO�UHVRXUFHV�
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1. What is the Living Planet Index?

7KH Living Planet Index��/3,��WUDFNV�WUHQGV�LQ�D�ODUJH�QXPEHU�RI�
SRSXODWLRQV�RI�VSHFLHV�LQ�PXFK�WKH�VDPH�ZD\�WKDW�D�VWRFN�PDUNHW�
LQGH[�WUDFNV�WKH�YDOXH�RI�D�VHW�RI�VKDUHV�RU�D�UHWDLO�SULFH�LQGH[�WUDFNV�
WKH�FRVW�RI�D�EDVNHW�RI�FRQVXPHU�JRRGV��7KH�GDWD�XVHG�LQ�FRQVWUXFWLQJ�
WKH�LQGH[�DUH�WLPH�VHULHV�RI�HLWKHU�SRSXODWLRQ�VL]H��GHQVLW\��DEXQGDQFH�
RU�D�SUR[\�RI�DEXQGDQFH��)RU�H[DPSOH��WKH�QXPEHU�RI�QHVWV�RU�
EUHHGLQJ�SDLUV�UHFRUGHG�PD\�EH�XVHG�LQVWHDG�RI�D�GLUHFW�FRXQW�RI�
SRSXODWLRQ��The Living Planet Index QRZ�FRQWDLQV�SRSXODWLRQV�
ZKLFK�VSDQ�DQ\�QXPEHU�RI�\HDUV�EHWZHHQ������DQG������

7KH�/3,������UHÀHFWV����\HDUV�RI�WUHQG�GDWD�±�IURP������
WR�������$IWHU�������WKH�DPRXQW�RI�DYDLODEOH�GDWD�GHFUHDVHV�GXH�
WR�WKH�WLPH�WDNHQ�IRU�GDWD�WR�EH�FROOHFWHG��SXEOLVKHG�DQG�WKHQ�
HQWHUHG�LQWR�WKH�/3,�GDWDEDVH��PDNLQJ�WKH������GDWDEDVH�WKH�PRVW�
FRPSUHKHQVLYH�DQG�UHOLDEOH�IRU�XVH�DW�WKLV�WLPH��

2. How many species and populations are there in the LPI?
7KH�/3,�LV�EDVHG�RQ�WUHQGV�LQ��������SRSXODWLRQV�RI�������VSHFLHV�RI�
PDPPDO��ELUG��UHSWLOH��DPSKLELDQ�DQG�¿VK�IURP�DURXQG�WKH�JOREH��
7KLV�UHSUHVHQWV�D�VXEVWDQWLDO�LQFUHDVH�LQ�GDWD�IURP�SUHYLRXV�\HDUV�
DQG�SURYLGHV�DQ�HYHU�FOHDUHU�SLFWXUH�DERXW�WKH�VWDWXV�RI�WKH�ZRUOG¶V�
YHUWHEUDWH�VSHFLHV��RQH�LQGLFDWRU�RI�WKH�VWDWH�RI�RXU�QDWXUDO�FDSLWDO�
 
3. What “cuts” of the LPI are included in the Living Planet 
Report 2014?
7KH������UHSRUW�FRQWDLQV�FXWV�RI�WKH�/3,�WR�UHÀHFW�WUHQGV�LQ�

A. Tropical and temperate regions 
$OO�SRSXODWLRQV�DUH�FODVVL¿HG�DV�HLWKHU�WURSLFDO�RU�WHPSHUDWH��
DFFRUGLQJ�WR�ZKHWKHU�WKH�UHDOP�LQ�ZKLFK�WKH�SRSXODWLRQ�LV�
PRQLWRUHG�LV�ODUJHO\�WHPSHUDWH��1HDUFWLF��3DOHDUFWLF��$WODQWLF�
QRUWK�WHPSHUDWH��3DFL¿F�QRUWK�WHPSHUDWH��$UFWLF��6RXWK�
WHPSHUDWH�DQG�$QWDUFWLF��RU�ODUJHO\�WURSLFDO��1HRWURSLFDO��
$IURWURSLFDO��,QGR�3DFL¿F��$WODQWLF�WURSLFDO�DQG�VXEWURSLFDO��
7URSLFDO�DQG�VXE�WURSLFDO�,QGR�3DFL¿F��

B. Systems – freshwater, marine and terrestrial 
(DFK�SRSXODWLRQ�LV�DVVLJQHG�WR�WKH�V\VWHP�LQ�ZKLFK�LW�LV�
PRQLWRUHG�DQG�LV�QRUPDOO\�IRXQG��6RPH�VSHFLHV��VXFK�DV�
3DFL¿F�VDOPRQ��FDQ�EH�IRXQG�LQ�ERWK�IUHVKZDWHU�DQG�PDULQH�
HQYLURQPHQWV��VR�LW�LV�SRVVLEOH�IRU�GL̆HUHQW�SRSXODWLRQV�RI�WKH�
VDPH�VSHFLHV�WR�EH�LQFOXGHG�LQ�GL̆HUHQW�LQGLFHV�

APPENDIX 
Living Planet Index FAQ
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C. Biogeographic realms (terrestrial and freshwater) – 
Afrotropical, Neotropical, Palearctic, Nearctic and 
,QGR�3DFL¿F 
%LRJHRJUDSKLF�UHDOPV�FRPELQH�JHRJUDSKLF�UHJLRQV�ZLWK�WKH�
KLVWRULF�DQG�HYROXWLRQDU\�GLVWULEXWLRQ�SDWWHUQV�RI�WHUUHVWULDO�
SODQWV�DQG�DQLPDOV��7KH\�UHSUHVHQW�ODUJH�DUHDV�RI�WKH�(DUWK¶V�
VXUIDFH�VHSDUDWHG�E\�PDMRU�EDUULHUV�WR�SODQW�DQG�DQLPDO�PLJUDWLRQ�
±�VXFK�DV�RFHDQV��EURDG�GHVHUWV�DQG�KLJK�PRXQWDLQ�UDQJHV�±�
ZKHUH�WHUUHVWULDO�VSHFLHV�KDYH�HYROYHG�LQ�UHODWLYH�LVRODWLRQ�RYHU�
ORQJ�SHULRGV�RI�WLPH��,QGR�3DFL¿F�UHSUHVHQWV�WKUHH�UHDOPV�
FRPELQHG��,QGR�0DOD\D��$XVWUDODVLD�DQG�2FHDQLD��DV�
LQGLYLGXDOO\�WKHVH�GR�QRW�KDYH�HQRXJK�GDWD�WR�DQDO\VH�VHSDUDWHO\�

D. Populations in terrestrial protected areas 
7KLV�LV�FDOFXODWHG�EDVHG�RQ�WUHQGV�LQ�������SRSXODWLRQV�RI�����
PDPPDO��ELUG��UHSWLOH�DQG�DPSKLELDQ�VSHFLHV�WKDW�RFFXU�LQVLGH�
SURWHFWHG�DUHDV�RQ�ODQG��,QIRUPDWLRQ�RQ�WKH�SRSXODWLRQ¶V�ORFDWLRQ�
FRPHV�IURP�WKH�RULJLQDO�GDWD�VRXUFH��DQG�LV�FKHFNHG�DJDLQVW�WKH�
3URWHFWHG�3ODQHW�GDWDEDVH��ZZZ�SURWHFWHGSODQHW�QHW��

E. Income groups – high, middle and low 
7KLV�LV�EDVHG�RQ�ZKHWKHU�WKH�PRQLWRUHG�SRSXODWLRQ�RFFXUV�LQ�D�
KLJK���PLGGOH��RU�ORZ�LQFRPH�FRXQWU\��DFFRUGLQJ�WR�:RUOG�%DQN�
LQFRPH�FODVVL¿FDWLRQV�������� 

Trends in the LPI
4. What are the main trends shown by the LPI?
7KH�JOREDO�/3,�GHFOLQHG�E\����SHU�FHQW�EHWZHHQ������DQG�������
XVLQJ�WKH�QHZ�GLYHUVLW\�ZHLJKWHG�/3,�PHWKRGRORJ\��/3,�'�±�VHH�
TXHVWLRQ����EHORZ���

7KH�UHVXOWV�VKRZ�WKDW�VSHFLHV�DUH�IDULQJ�PXFK�ZRUVH�LQ�
IUHVKZDWHU�V\VWHPV�WKDQ�LQ�WHUUHVWULDO�RU�PDULQH�V\VWHPV��$OO�
ELRJHRJUDSKLF�UHDOPV��WHUUHVWULDO�DQG�IUHVKZDWHU�VSHFLHV��VKRZ�D�
GHFOLQH�EXW�WKH�WHPSHUDWH�UHDOPV�KDYH�QRW�GHFOLQHG�DV�PXFK�DV�WKH�
WURSLFDO�UHDOPV�VLQFH������
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5. Between 1970 and 2010 temperate realms (Nearctic 
and Palearctic) show less of a decline than tropical realms 
�1HRWURSLFDO��$IURWURSLFDO�DQG�,QGR�3DFL¿F���+RZ�FDQ�ZH�
explain this? 
2QH�H[SODQDWLRQ�LV�WKDW�PRVW�KDELWDW�GHVWUXFWLRQ�VLQFH������KDV�
WDNHQ�SODFH�LQ�WKH�WURSLFV��+RZHYHU��WKDW�LV�QRW�QHFHVVDULO\�WR�VD\�
WKDW�WKH�VWDWH�RI�ELRGLYHUVLW\�LQ�WHPSHUDWH�UHJLRQV�LV�EHWWHU�WKDQ�LQ�
WKH�WURSLFV��7KH�/3,�VKRZV�WUHQGV�VLQFH������RQO\��0RVW�KDELWDW�
DOWHUDWLRQ�DQG�GHVWUXFWLRQ�LQ�WHPSHUDWH�UHJLRQV�RFFXUUHG�SULRU�WR�
WKLV��,I�GDWD�ZHUH�DYDLODEOH��DQ�/3,�IURP������WR������PLJKW�VKRZ�
D�GHFOLQH�LQ�WHPSHUDWH�UHDOPV�VLPLODU�WR�WKDW�LQ�WKH�WURSLFV�IURP�
�����WR�������2WKHU�FDXVHV�RI�SRSXODWLRQ�GHFOLQH�LQ�ZLOG�VSHFLHV�
WKDW�PD\�KDYH�KDG�D�JUHDWHU�LPSDFW�LQ�WKH�WURSLFV�VLQFH������DUH�
RYHUH[SORLWDWLRQ�RI�VSHFLHV�DQG�LQWURGXFWLRQ�RI�DOLHQ�LQYDVLYH�
VSHFLHV��$JDLQ��WKH�LPSRUWDQW�SRLQW�WR�UHPHPEHU�LV�WKDW�WKHVH�
GULYHUV�RI�ELRGLYHUVLW\�ORVV�DUH�QRW�UHVWULFWHG�WR�WKH�WURSLFV��EXW� 
KDYH�RFFXUUHG�WKHUH�PRVWO\�SRVW�������ZKHUHDV�LQ�WHPSHUDWH� 
UHJLRQV�WKHVH�SURFHVVHV�KDYH�EHHQ�DW�ZRUN�IRU�PXFK�ORQJHU��

1XPEHU�RI�
VSHFLHV

3HU�FHQW�
FKDQJH� 

�����������

����FRQ¿GHQFH�OLPLWV

/RZHU 8SSHU

*OREDO

*OREDO ����� ���� ���� ����

7HPSHUDWH ����� ���� ���� ����

7URSLFDO� ����� ���� ���� ����

6\VWHPV

7HUUHVWULDO ����� ���� ���� ����

)UHVKZDWHU ��� ���� ���� ����

0DULQH ��� ���� ���� ����

%LRJHRJUDSKLF�
UHDOPV�
�WHUUHVWULDO�
DQG�IUHVKZDWHU�
VSHFLHV�

1HDUFWLF ��� ���� ���� ���

1HRWURSLFDO ��� ���� ���� ����

3DOHDUFWLF ��� ���� ���� ���

$IURWURSLFDO ��� ���� ���� ���

,QGR�3DFL¿F ��� ���� ���� ����

&RXQWU\�LQFRPH�
JURXS

+LJK ����� ��� �� ���

0LGGOH ����� ���� ���� ���

/RZ ��� ���� ���� ����

3RSXODWLRQV�LQ�
SURWHFWHG�DUHDV 7HUUHVWULDO ��� ���� ���� ��

6SHFLHV�VDPSOH $IULFDQ�UKLQRV � ���� ���� ����

Table 1: Trends in the 
Living Planet indices 
between 1970 and 
2010, with 95 per cent 
FRQ¿GHQFH�OLPLWV� 
Income categories are 
based on the World Bank 
LQFRPH�FODVVL¿FDWLRQV�
(2010). Positive number 
means increase, negative 
means decline
(WWF, ZSL, 2014).
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6. Why is the total number of species in the marine, 
freshwater and terrestrial LPIs more than that of the 
global index?
7KH�V\VWHP�WR�ZKLFK�WKH�SRSXODWLRQ�LV�DVVLJQHG�GHSHQGV�RQ�ZKHUH�
WKH�SRSXODWLRQ�LV�ORFDWHG��UDWKHU�WKDQ�ZKHUH�WKH�VSHFLHV�OLYHV�LQ�
JHQHUDO��7KLV�PHDQV�WKDW�VRPH�VSHFLHV��OLNH�3DFL¿F�VDOPRQ��FDQ�KDYH�
ERWK�PDULQH�SRSXODWLRQV�DQG�IUHVKZDWHU�SRSXODWLRQV��GHSHQGLQJ�
RQ�ZKHUH�WKH\�DUH�LQ�WKHLU�PLJUDWLRQ�F\FOH��7KLV�H̆HFWLYHO\�³GRXEOH�
FRXQWV´�WKH�VSHFLHV�QXPEHUV��EXW�QRW�WKH�SRSXODWLRQ�QXPEHUV��DV�
WKH\�DSSHDU�LQ�ERWK�WKH�PDULQH�DQG�IUHVKZDWHU�/3,��EXW�RQO\�DSSHDU�
RQFH�LQ�WKH�JOREDO�VSHFLHV�FRXQW�

&DVHV�OLNH�WKLV�DUH�PLQLPL]HG�E\�DVNLQJ�D�VHULHV�RI�TXHVWLRQV�EHIRUH�
DVVLJQLQJ�WKH�SRSXODWLRQ�D�V\VWHP�

• ,Q�ZKLFK�V\VWHP�GRHV�WKH�VSHFLHV�VSHQG�WKH�PDMRULW\�RI�LWV�WLPH"
• :KLFK�V\VWHP�GRHV�WKH�VSHFLHV�SULPDULO\�UHO\�RQ�WR�VXVWDLQ�LWVHOI"
• ,Q�ZKLFK�V\VWHP�GRHV�WKH�VSHFLHV�EUHHG"
• ,Q�ZKLFK�V\VWHP�LV�WKH�VSHFLHV�PRVW�WKUHDWHQHG"

%RUGHUOLQH�FDVHV�DUH�WKH�KDUGHVW�WR�DVVLJQ��)RU�H[DPSOH��KRZ�GR�
\RX�DVVLJQ�D�V\VWHP�WR�D�VHDELUG�WKDW�VSHQGV�PRVW�RI�LWV�WLPH�DW�VHD�
�ZKHUH�LW�LV�DW�ULVN�IURP�ORQJOLQH�¿VKLQJ���EXW�EUHHGV�RQ�ODQG��ZKHUH�
UDWV�SUH\�RQ�LWV�HJJV�"�7KHVH�DUH�GHDOW�ZLWK�RQ�D�FDVH�E\�FDVH�EDVLV�
DQG�UHVXOW�LQ�VRPH�VSHFLHV�EHLQJ�LQFOXGHG�LQ�PRUH�WKDQ�RQH�V\VWHP��
JLYLQJ�ULVH�WR�WKH�GL̆HUHQFHV�LQ�WRWDOV�VHHQ�LQ�7DEOH���

7. Are extinct species included in the LPI?
<HV��DOWKRXJK�WKHUH�DUH�YHU\�IHZ��)RU�H[DPSOH��WKH�%DLML�±�RU�<DQJW]H�
ULYHU�GROSKLQ��Lipotes vexillifer��±�LV�QRZ�FRQVLGHUHG�WR�EH�H[WLQFW�
�DFFRUGLQJ�WR�D�VXUYH\�LQ������WKDW�IDLOHG�WR�¿QG�DQ\�LQGLYLGXDOV�LQ�WKH�
<DQJW]H�5LYHU�LQ�&KLQD���$FFLGHQWDO�PRUWDOLW\�FDXVHG�E\�WKH�¿VKLQJ�
JHDU�ZLGHO\�XVHG�LQ�WKH�<DQJW]H�LV�WKRXJKW�WR�EH�WKH�PDLQ�FDXVH��,Q�DQ\�
FDVH��DEVHQFH�RI�HYLGHQFH�LV�QRW�HYLGHQFH�RI�DEVHQFH��DQG�ELRORJLVWV�
QRUPDOO\�FRQVLGHU�DQ�DEVHQFH�RI����\HDUV�DV�HYLGHQFH�IRU�H[WLQFWLRQ�

8. What role has climate change played in the overall 
decline of species, particularly in recent trends?
,W�LV�OLNHO\�WKDW�FOLPDWH�FKDQJH�KDV�FDXVHG�D�GHFOLQH�LQ�SRSXODWLRQV� 
RI�VRPH�VSHFLHV��SDUWLFXODUO\�WKRVH�LQ�YXOQHUDEOH�HFRV\VWHPV�VXFK�DV�
FRUDO�UHHIV��PRXQWDLQV�DQG�WKH�$UFWLF��/RRNLQJ�DW�WKH�PDLQ�WKUHDWV�
D̆HFWLQJ�VSHFLHV�SRSXODWLRQV�IRU�WKLV�UHSRUW�IRXQG�WKDW�RYHU�WKH�ODVW�
���\HDUV��WKH�SULQFLSDO�FDXVHV�RI�SRSXODWLRQ�GHFOLQH�LQ�ZLOG�VSHFLHV�
KDYH�EHHQ�KDELWDW�ORVV�RU�DOWHUDWLRQ��DQG�H[SORLWDWLRQ��&OLPDWH�
FKDQJH�LV�UDQNHG�QH[W�LQ�LPSRUWDQFH��2YHU�WKH�QH[W����\HDUV��KRZHYHU��
FOLPDWH�FKDQJH�LV�OLNHO\�WR�EHFRPH�D�PRUH�SUHYDOHQW�IDFWRU�D̆HFWLQJ�
SRSXODWLRQ�WUHQGV��DV�ZHOO�DV�LWVHOI�EHLQJ�D�GULYHU�RI�KDELWDW�ORVV�DQG�
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DOWHUDWLRQ��2XU�GDWD�VXJJHVW�WKDW�WKH�SRWHQWLDO�LPSDFW�RI�FOLPDWH�
FKDQJH�LV�JURZLQJ�DV�LW�KDV�EHHQ�OLVWHG�DV�WKH�PDLQ�WKUHDW�LQ�DQ�
LQFUHDVLQJ�SURSRUWLRQ�RI�SRSXODWLRQV�LQ�WKH�/3,�IURP������WR������

Calculating the LPI
9. Where do the data used in the LPI come from?
$OO�GDWD�XVHG�LQ�FRQVWUXFWLQJ�WKH�LQGH[�DUH�WLPH�VHULHV�RI�HLWKHU�
SRSXODWLRQ�VL]H��GHQVLW\��DEXQGDQFH�RU�D�SUR[\�RI�DEXQGDQFH��7KH�
VSHFLHV�SRSXODWLRQ�GDWD�XVHG�WR�FDOFXODWH�WKH�LQGH[�DUH�JDWKHUHG�
IURP�D�YDULHW\�RI�VRXUFHV��7LPH�VHULHV�LQIRUPDWLRQ�IRU�YHUWHEUDWH�
VSHFLHV�LV�FROODWHG�IURP�SXEOLVKHG�VFLHQWL¿F�OLWHUDWXUH��RQOLQH�
GDWDEDVHV�DQG�JUH\�OLWHUDWXUH��WRWDOOLQJ�������LQGLYLGXDO�GDWD�
VRXUFHV��'DWD�DUH�RQO\�LQFOXGHG�LI�D�PHDVXUH�RI�SRSXODWLRQ�VL]H�
ZHUH�DYDLODEOH�IRU�DW�OHDVW�WZR�\HDUV��DQG�LQIRUPDWLRQ�DYDLODEOH�RQ�
KRZ�WKH�GDWD�ZHUH�FROOHFWHG��ZKDW�WKH�XQLWV�RI�PHDVXUHPHQW�ZHUH��
DQG�WKH�JHRJUDSKLF�ORFDWLRQ�RI�WKH�SRSXODWLRQ��7KH�GDWD�PXVW�EH�
FROOHFWHG�XVLQJ�WKH�VDPH�PHWKRG�RQ�WKH�VDPH�SRSXODWLRQ�WKURXJKRXW�
WKH�WLPH�VHULHV�DQG�WKH�GDWD�VRXUFH�UHIHUHQFHG�DQG�WUDFHDEOH�

7KH�SHULRG�FRYHUHG�E\�WKH�LQGH[�LV�IURP������WR�������7KH�
\HDU������LV�FKRVHQ�DV�WKH�FXW�R̆�SRLQW�IRU�WKH�LQGH[�EHFDXVH�WKHUH�
LV�QRW�\HW�HQRXJK�GDWD�WR�FDOFXODWH�D�UREXVW�LQGH[�XS�WR�WKH�SUHVHQW�
GD\��'DWDVHWV�DUH�FRQWLQXDOO\�EHLQJ�DGGHG�WR�WKH�GDWDEDVH�

10. Technical details of the calculations
)RU�HDFK�SRSXODWLRQ��WKH�UDWH�RI�FKDQJH�IURP�RQH�\HDU�WR�WKH�QH[W�LV�
FDOFXODWHG��,I�WKH�GDWD�DYDLODEOH�DUH�IURP�RQO\�D�IHZ��QRQ�FRQVHFXWLYH�
\HDUV��D�FRQVWDQW�DQQXDO�UDWH�RI�FKDQJH�LQ�WKH�SRSXODWLRQ�LV�DVVXPHG�
EHWZHHQ�HDFK�GDWD�\HDU��:KHUH�GDWD�DUH�DYDLODEOH�IURP�PDQ\�\HDUV�
�FRQVHFXWLYH�RU�QRW��D�FXUYH�LV�SORWWHG�WKURXJK�WKH�GDWD�SRLQWV�XVLQJ�
D�VWDWLVWLFDO�PHWKRG�FDOOHG�JHQHUDOL]HG�DGGLWLYH�PRGHOOLQJ��,Q�WKH�
FDVH�ZKHUH�PRUH�WKDQ�RQH�SRSXODWLRQ�WUHQG�IRU�D�VLQJOH�VSHFLHV�LV�
DYDLODEOH��WKH�DYHUDJH�UDWH�RI�FKDQJH�DFURVV�DOO�RI�WKH�SRSXODWLRQV�LV�
FDOFXODWHG�IRU�HDFK�\HDU��

7KH�XQZHLJKWHG�/3,��/3,�8��PHWKRGRORJ\�SUHVHQWHG�LQ�
SUHYLRXV�HGLWLRQV�RI�WKH�Living Planet Report PDNHV�FDOFXODWLRQV�
EDVHG�RQ�WKH�DYHUDJH�UDWH�RI�FKDQJH�DFURVV�DOO�VSHFLHV�IURP�\HDU�WR�
\HDU��7KH�LQGH[�LV�VHW�HTXDO�WR���LQ�������DQG�WKH�DYHUDJH�DQQXDO�
UDWH�RI�SRSXODWLRQ�FKDQJH�LV�XVHG�WR�FDOFXODWH�WKH�LQGH[�YDOXH�LQ�
HDFK�VXFFHVVLYH�\HDU��)RU�PRUH�GHWDLOV��&ROOHQ��%���/RK��-���0F5DH��
/���:KLWPHH��6���$PLQ��5��	�-��%DLOOLH��������0RQLWRULQJ�FKDQJH�
LQ�YHUWHEUDWH�DEXQGDQFH��WKH�/LYLQJ�3ODQHW�,QGH[��Conservation 
Biology��������������

7KH�/3,�'�LV�DQ�DGDSWHG�YHUVLRQ�RI�WKLV�PHWKRG��,W�KDV�QRW�
EHHQ�XVHG�LQ�SUHYLRXV�HGLWLRQV�RI�WKH�Living Planet Report��7KH�
/3,�'�DWWHPSWV�WR�PDNH�WKH�LQGLFDWRU�PRUH�UHSUHVHQWDWLYH�RI�
YHUWHEUDWH�ELRGLYHUVLW\�E\�DFFRXQWLQJ�IRU�WKH�HVWLPDWHG�GLYHUVLW\� 
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RI�VSHFLHV�JOREDOO\��%HFDXVH�WKH�/3,�GDWDVHW�LV�QRW�XQLIRUPO\�
GLVWULEXWHG�DFURVV�UHJLRQV�DQG�VSHFLHV��)LJXUH�����WKLV�QHZ�DSSURDFK�
LV�EHLQJ�HPSOR\HG�WR�FDOFXODWH�LQGLFHV�WR�UHÀHFW�WKH�QXPEHU�DQG�
GLVWULEXWLRQ�RI�YHUWHEUDWH�VSHFLHV�LQ�WKH�ZRUOG��7KH�/3,�'�PHWKRG�
LQYROYHV�D�V\VWHP�RI�ZHLJKWLQJ�WKDW�UHÀHFWV�WKH�DFWXDO�SURSRUWLRQV� 
RI�VSHFLHV�IRXQG�LQ�HDFK�WD[RQRPLF�JURXS�DQG�UHDOP��7KHVH�
SURSRUWLRQV�DOORZ�WKH�LQGH[�WR�EH�ZHLJKWHG�DFFRUGLQJO\��7DEOH���
VKRZV�WKH�SURSRUWLRQ�E\�UHDOP�RI�WKH�WRWDO�QXPEHU�RI�VSHFLHV�IRXQG�
LQ�HDFK�WD[RQRPLF�JURXS��7KH�JUHDWHU�WKH�QXPEHU�IRU�D�JLYHQ�JURXS��
WKH�PRUH�ZHLJKW�JLYHQ�WR�WKH�SRSXODWLRQ�WUHQGV�RI�WKRVH�VSHFLHV��)RU�
H[DPSOH��¿VK�VSHFLHV�UHSUHVHQW�WKH�ODUJHVW�SURSRUWLRQ�RI�YHUWHEUDWH�
VSHFLHV�LQ�DOO�ELRJHRJUDSKLF�UHDOPV�H[FHSW�IRU�,QGR�3DFL¿F��ZKHUH�
UHSWLOHV�DQG�DPSKLELDQV�DUH�WKH�ODUJHVW�JURXS���VR�WKH\�FDUU\�PRVW�
ZHLJKW�LQ�WKH�UHDOP�/3,V�

7KLV�SURYLGHV�D�PHDQV�RI�UHGXFLQJ�ELDV�LQ�JURXSV�VXFK�DV�
WHPSHUDWH�ELUGV��ZKLFK�KDYH�SUHYLRXVO\�GRPLQDWHG�VRPH�RI�WKH�
JOREDO�DQG�UHJLRQDO�/3,V��

%HFDXVH�RI�WKHLU�ORZ�UHSUHVHQWDWLRQ�LQ�WKH�WRWDO�QXPEHUV�RI�
VSHFLHV�DQG�SRSXODWLRQV��UHSWLOHV�DQG�DPSKLELDQV�DUH�FRPELQHG�
LQWR�D�KHUSHWRIDXQDO�JURXS��DQG�GDWD�IURP�,QGR�0DOD\D��$XVWUDODVLD�
DQG�2FHDQLD�LV�JURXSHG�LQWR�DQ�,QGR�3DFL¿F�UHDOP��,Q�DGGLWLRQ��
WKH�LQGLYLGXDO�FODVVHV�RI�¿VK�KDYH�EHHQ�DJJUHJDWHG�LQWR�RQH�JURXS�
HQFRPSDVVLQJ�DOO�¿VK�VSHFLHV�

$IURWURSLFDO 1HDUFWLF 1HRWURSLFDO 3DOHDUFWLF ,QGR�3DFL¿F

)LVKHV ������� �������� �������� �������� ��������

%LUGV �������� �������� �������� �������� ��������

0DPPDOV �������� �������� �������� �������� ��������

5HSWLOHV�DQG�DPSKLELDQV �������� �������� �������� �������� ��������

Table 2: The proportion 
of species by group and 
UHDOP�IRU��D��WHUUHVWULDO�
and freshwater species 
DQG��E��PDULQH�VSHFLHV�
The values also represent 

the weighting applied to the 
data for each species group 
when calculating the realm 

and system LPIs  
(WWF, ZSL, 2014).

a. Terrestrial and freshwater weightings applied to data:

b. Marine weightings applied to data:

$UFWLF
$WODQWLF�
1RUWK�

7HPSHUDWH

$WODQWLF�
7URSLFDO�DQG�
6XE�WURSLFDO

3DFL¿F�
1RUWK�

7HPSHUDWH

7URSLFDO�DQG�
6XE�WURSLFDO�
,QGR�3DFL¿F

6RXWK�
7HPSHUDWH�

DQG�
$QWDUFWLF

5HSWLOHV � �������� �������� �������� �������� ��������

%LUGV �������� �������� �������� �������� �������� ��������

0DPPDOV �������� �������� �������� �������� �������� ��������

)LVKHV �������� �������� �������� �������� �������� ��������
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7KH�/3,�'�PHWKRG�KDV�EHHQ�XVHG�IRU�DOO�WKH�/3,V�LQ�WKLV�
UHSRUW��H[FHSW�IRU�WKH�LQFRPH�JURXS�JUDSKV��'XH�WR�LQVẊFLHQW�GDWD��
WKH�/3,�'�DSSURDFK�FRXOG�QRW�EH�XVHG��VR�WKH�/3,�8�LV�XVHG�LQVWHDG�

����+RZ�DUH�GL̆HUHQW�/3,V�FDOFXODWHG"
5HDOP�/3,V�DUH�FDOFXODWHG�XVLQJ�WKH�/3,�'�PHWKRG�GHVFULEHG�DERYH��
7HUUHVWULDO�DQG�IUHVKZDWHU�SRSXODWLRQV�DUH�FRPELQHG�WR�SURGXFH�
/3,V�IRU�WKH�$IURWURSLFDO��1HDUFWLF��1HRWURSLFDO��3DOHDUFWLF�DQG�,QGR�
3DFL¿F�UHDOPV�XVLQJ�WKH�ZHLJKWLQJ�YDOXHV�IRU�HDFK�VSHFLHV�JURXS�LQ�
7DEOH��D��0DULQH�UHDOP�/3,V�DUH�DOVR�FDOFXODWHG�XVLQJ�SURSRUWLRQDO�
ZHLJKWLQJ�RI�WKH�VSHFLHV�JURXSV�LQ�7DEOH��E��,Q�WKH�WDEOH�EHORZ��
WKH�$UFWLF��$WODQWLF�QRUWK�WHPSHUDWH�DQG�3DFL¿F�QRUWK�WHPSHUDWH�
ZHUH�FRPELQHG�DQG�WKH�WZR�WURSLFDO�UHDOPV�ZHUH�FRPELQHG�WR�
VKRZ�UHVXOWV�IRU�WKUHH�PDULQH�DUHDV�±�1RUWK�WHPSHUDWH�DQG�$UFWLF��
7URSLFDO�DQG�VXEWURSLFDO��DQG�6RXWK�WHPSHUDWH�DQG�$QWDUFWLF�

6\VWHP�/3,V�DUH�FDOFXODWHG�E\�¿UVW�SURGXFLQJ�UHDOP�LQGLFHV�
XVLQJ�WKH�/3,�'�PHWKRG��WHUUHVWULDO�DQG�IUHVKZDWHU�SRSXODWLRQV�DUH�
VHSDUDWHG�IRU�WKLV�SXUSRVH���7KH�V\VWHP�/3,V�DUH�WKHQ�FDOFXODWHG�
XVLQJ�D�ZHLJKWHG�DYHUDJH�RI�WKH�UHDOP�/3,V�IRU�WKDW�V\VWHP��
7KH�YDOXHV�IRU�WKH�ZHLJKWLQJ�DUH�HTXLYDOHQW�WR�WKH�SURSRUWLRQ�RI�
YHUWHEUDWH�VSHFLHV�HDFK�UHDOP�FRQWDLQV�FRPSDUHG�WR�WKH�HVWLPDWHG�
WRWDO�QXPEHU�RI�YHUWHEUDWH�VSHFLHV�IRU�WKDW�V\VWHP��7DEOH�����)RU�
H[DPSOH��WKH�1HRWURSLFV�FDUU\�WKH�PRVW�ZHLJKW�DQG�WKH�1HDUFWLF�
WKH�OHDVW�LQ�WKH�WHUUHVWULDO�DQG�IUHVKZDWHU�/3,V��WKH�7URSLFDO�DQG�
VXEWURSLFDO�,QGR�3DFL¿F�LV�WKH�UHDOP�JLYHQ�WKH�PRVW�ZHLJKW�LQ�WKH�
PDULQH�/3,��7KH�/3,�IRU�SRSXODWLRQV�LQ�WHUUHVWULDO�SURWHFWHG�DUHDV� 
LV�FDOFXODWHG�LQ�WKH�VDPH�ZD\�DV�WKH�WHUUHVWULDO�/3,�

Table 3: The proportion 
RI�VSHFLHV�E\�UHDOP�
IRU��D��WHUUHVWULDO�DQG�
freshwater species and 
�E��PDULQH�VSHFLHV�
The values also represent 
the weighting applied to the 
data for each realm when 
calculating the system LPIs
(WWF, ZSL, 2014).

$IURWURSLFDO 1HDUFWLF 1HRWURSLFDO 3DOHDUFWLF ,QGR�3DFL¿F

7HUUHVWULDO�/3, �������� �������� �������� �������� ��������

)UHVKZDWHU�/3, �������� �������� �������� �������� ��������

$UFWLF
$WODQWLF�
1RUWK�

7HPSHUDWH

$WODQWLF�
7URSLFDO�DQG�
6XE�WURSLFDO

3DFL¿F�
1RUWK�

7HPSHUDWH

7URSLFDO�DQG�
6XE�WURSLFDO�
,QGR�3DFL¿F

6RXWK�
7HPSHUDWH�

DQG�
$QWDUFWLF

0DULQH�/3, �������� �������� �������� �������� �������� ��������

E��0DULQH�UHDOP�ZHLJKWLQJV�DSSOLHG�WR�GDWD:

D��7HUUHVWULDO�DQG�IUHVKZDWHU�UHDOP�ZHLJKWLQJV�DSSOLHG�WR�GDWD�

LPR2014 appendices.indd   142 06/08/2014   14:47



$33(1',;��/LYLQJ�3ODQHW�,QGH[�)$4�SDJH����

7KH�JOREDO�/3,�LV�DQ�DYHUDJH�RI�WKH�WHUUHVWULDO��IUHVKZDWHU�DQG�
PDULQH�/3,V��JLYLQJ�DQ�HTXDO�ZHLJKW�WR�HDFK��6LPLODUO\��WKH�V\VWHP�
/3,V�DUH�DYHUDJHG�WR�REWDLQ�WKH�WHPSHUDWH�DQG�WURSLFDO�/3,V��

7KH�LQFRPH�JURXS�/3,V��¿JXUH�����DUH�FDOFXODWHG�XVLQJ�WKH�
/3,�8�PHWKRG��HDFK�/3,�LV�DQ�DYHUDJH�RI�WKH�VSHFLHV�WUHQGV��ZLWK�QR�
DGGLWLRQDO�ZHLJKWLQJ��VHH�WDEOH����SDJH���������

12. How has the Living Planet Index changed since 2012?
7KH�JOREDO�DQG�V\VWHP�/3,V�VKRZ�D�GHFOLQLQJ�WUHQG�DV�DOVR�VHHQ�
LQ�WKH������HGLWLRQ�RI�WKH�Living Planet Report��+RZHYHU��WKH�
PDJQLWXGH�RI�WKH�WUHQG�LV�JUHDWHU�WKDQ�LQ�SUHYLRXV�\HDUV�IRU�PDQ\�
/3,V��7KHUH�DUH�WZR�UHDVRQV�IRU�WKLV��2QH�LV�WKDW�WKH�GDWDVHW�LV�DOZD\V�
FKDQJLQJ�DV�QHZ�GDWD�FRQWLQXH�WR�EH�DGGHG��VHH�SRLQW����EHORZ���
$�GL̆HUHQW�FRPSRVLWLRQ�RI�VSHFLHV�DQG�SRSXODWLRQV�PHDQV�WKDW�
QHZ�WUHQGV�DUH�FRQWLQXRXVO\�EHLQJ�DGGHG��UHVXOWLQJ�LQ�WKH�LQGLFHV�
SURGXFHG�EHLQJ�VOLJKWO\�GL̆HUHQW��

6HFRQGO\��WKH�XVH�RI�WKH�/3,�'�PHWKRG�PHDQV�WKDW�WKH�UHVXOWV�
JLYH�GL̆HUHQW�WUHQG�YDOXHV�WKDQ�LQ�SUHYLRXV�UHSRUWV��(DFK�VSHFLHV�
ZDV�SUHYLRXVO\�JLYHQ�HTXDO�ZHLJKW��QRZ��D�OHYHO�RI�ZHLJKWLQJ�WKDW�LV�
SURSRUWLRQDO�WR�WKH�VL]H�RI�HDFK�WD[RQRPLF�JURXS��ELUGV��PDPPDOV��
DPSKLELDQV��UHSWLOHV��¿VKHV��DQG�UHDOP�LV�JLYHQ��7KH�H̆HFW�WKLV�KDV�
RQ�WKH�UHVXOWV�YDULHV�EHWZHHQ�/3,V��

$V�DQ�H[DPSOH��WKH�3DOHDUFWLF�/3,�FRQWDLQV�����VSHFLHV��RI�
ZKLFK����SHU�FHQW�DUH�ELUGV�����SHU�FHQW�DUH�PDPPDOV�����SHU�FHQW�
DUH�¿VKHV��DQG���SHU�FHQW�DUH�UHSWLOHV�DQG�DPSKLELDQV��7KH�/3,�8�
PHWKRG�ZRXOG�KDYH�ZHLJKWHG�HDFK�JURXS�LQ�WKHVH�SURSRUWLRQV��
7KH�/3,�'�PHWKRG�UHÀHFWV�WKH�SURSRUWLRQ�RI�VSHFLHV�WKDW�VKRXOG�
EH�IRXQG�LQ�HDFK�JURXS��7KLV�JLYHV����SHU�FHQW�RI�WKH�ZHLJKW�WR�¿VK�
VSHFLHV�����SHU�FHQW�WR�ELUGV�����SHU�FHQW�WR�UHSWLOHV�DQG�DPSKLELDQV�
DQG����SHU�FHQW�WR�PDPPDOV��,Q�RWKHU�ZRUGV��WKH�/3,�'�PHWKRG�
JLYHV�¿VK��UHSWLOHV�DQG�DPSKLELDQV�PRUH�ZHLJKW�DQG�ELUGV�DQG�
PDPPDOV�OHVV�ZHLJKW�WKDQ�LQ�WKH�SUHYLRXV�3DOHDUFWLF�/3,��WR�EHWWHU�
UHÀHFW�WKH�DFWXDO�GLYHUVLW\�RI�VSHFLHV�

7KH�UHYLVLRQ�WR�WKH�PHWKRG�FUHDWHV�D�QXPEHU�RI�GL̆HUHQW�
UHVXOWV��%\�DGMXVWLQJ�WKH�FRQWULEXWLRQ�RI�HDFK�VSHFLHV�JURXS�WR�UHÀHFW�
WKH�QXPEHU�RI�VSHFLHV�LW�FRQWDLQV��WKH�DLP�LV�WR�SURYLGH�D�EHWWHU�
UHSUHVHQWDWLRQ�RI�ZKDW�LV�KDSSHQLQJ�WR�WUHQGV�LQ�YHUWHEUDWH�VSHFLHV�
DFURVV�WKH�ZRUOG��$�GHWDLOHG�FRPSDULVRQ�RI�WKH�UHVXOWV�FRPSDUHG�WR�
WKH������UHSRUW�LV�VKRZQ�LQ�7DEOH���
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13. Increases in the size of the LPI dataset
7KH�VL]H�RI�WKH�GDWDVHW�KDV�LQFUHDVHG�E\����SHU�FHQW�VLQFH�WKH������
HGLWLRQ�RI�WKH�Living Planet Report��$V�SRSXODWLRQV�DUH�FRQWLQXDOO\�
DGGHG�WR�WKH�/3,��VR�WKH�DYHUDJH�WUHQG�IRU�HDFK�LQGH[�FKDQJHV��$V�
D�UHVXOW��WKH������GDWDVHW�PD\�VKRZ�GL̆HUHQFHV�LQ�WKH�GHWDLO��LQ�
DGGLWLRQ�WR�WKH�QHZ�YHUVLRQ�RI�WKH�PHWKRG��
&RPSDUHG�WR������WKHUH�DUH�

• ���SHU�FHQW�PRUH�VSHFLHV�DQG����SHU�FHQW�PRUH�SRSXODWLRQV�LQ�
WKH�JOREDO�/3,�

• ��SHU�FHQW�PRUH�WHUUHVWULDO�VSHFLHV�DQG����SHU�FHQW�PRUH�
WHUUHVWULDO�SRSXODWLRQV�

• ���SHU�FHQW�PRUH�PDULQH�VSHFLHV�DQG����SHU�FHQW�PRUH�PDULQH�
SRSXODWLRQV�

• ��SHU�FHQW�PRUH�IUHVKZDWHU�VSHFLHV�DQG���SHU�FHQW�PRUH�
IUHVKZDWHU�SRSXODWLRQV� 

7KHVH�FKDQJHV�KDYH�DOVR�LPSURYHG�WKH�VSUHDG�RI�WKH�GDWD�DPRQJ�
GL̆HUHQW�UHJLRQV�DQG�GL̆HUHQW�WD[D��7KHUH�LV�D�EHWWHU�EDODQFH�
EHWZHHQ�WURSLFDO�DQG�WHPSHUDWH�VSHFLHV��)RU�WKH�¿UVW�WLPH�WKHUH�DUH�
PRUH�WURSLFDO�WKDQ�WHPSHUDWH�VSHFLHV�LQ�WKH�/3,�±�WURSLFDO�VSHFLHV�
QRZ�DFFRXQW�IRU����SHU�FHQW�RI�WKH�VSHFLHV�LQ�WKH�LQGH[�FRPSDUHG�WR�
���SHU�FHQW�LQ�������(DFK�RI�WKH�WD[D�LV�DOVR�EHWWHU�UHSUHVHQWHG��IRU�
H[DPSOH��UHSWLOH�VSHFLHV�KDYH�LQFUHDVHG�E\�WKH�JUHDWHVW�SURSRUWLRQ�
DW����SHU�FHQW��IROORZHG�E\�DQ�LQFUHDVH�LQ�¿VK�VSHFLHV�RI����SHU�FHQW��
,QFUHDVLQJ�WKH�GDWDVHW�LQ�WKLV�ZD\�JHQHUDOO\�LPSURYHV�WKH�UREXVWQHVV�
RI�WKH�LQGLFHV�DQG�XVXDOO\�SURGXFHV�VPRRWKHU�WUHQGV�

Developing the LPI method
14. Why was the LPI method revised?
7KH�PHWKRG�ZDV�UHYLVHG�LQ�RUGHU�WR�JLYH�D�EHWWHU�UHSUHVHQWDWLRQ�RI�
WKH�ZRUOG¶V�YHUWHEUDWH�VSHFLHV�

7KH�/3,�FRQWDLQV�GDWD�IRU�������RXW�RI�DQ�HVWLPDWHG��������
YHUWHEUDWH�VSHFLHV�WKDW�KDYH�EHHQ�GHVFULEHG�JOREDOO\��7KHUH�LV�QR�
³SHUIHFW�/3,´�ZKLFK�KDV�GDWD�IRU�DOO�VSHFLHV�IURP�DOO�RYHU�WKH�ZRUOG��
7KH�FKDOOHQJH�WKHUHIRUH�LV�WR�UHSUHVHQW�DOO��������VSHFLHV�XVLQJ�
WKRVH�IRU�ZKLFK�GDWD�DUH�DYDLODEOH��7KHUH�DUH�WZR�ZD\V�RI�GRLQJ�WKLV��
2QH�LV�WR�FROOHFW�PRUH�GDWD�DQG�DGG�WR�WKH�QXPEHU�RI�VSHFLHV�WKDW�
DUH�LQ�WKH�/3,��SDUWLFXODUO\�IURP�VRPH�OHVV�ZHOO�UHSUHVHQWHG�JURXSV�
OLNH�UHSWLOHV�DQG�¿VK��7KLV�LV�WKH�DSSURDFK�WDNHQ�XQWLO�QRZ��*UHDW�
VWULGHV�KDYH�EHHQ�PDGH�LQ�LPSURYLQJ�WKH�WD[RQRPLF�DQG�JHRJUDSKLF�
FRYHUDJH�RI�WKH�GDWD�RYHU�WKH�\HDUV�ZLWK�WKH�LQWHQWLRQ�RI�IXUWKHU��
RQJRLQJ�LPSURYHPHQW��VHH�SRLQW����DERYH��

7KH�VHFRQG�DSSURDFK�LV�WR�XVH�WKH�/3,�'�PHWKRG�±�D�ZHLJKWLQJ�
V\VWHP�WKDW�DOORZV�WKH�DGMXVWPHQW�RI�WKH�FDOFXODWLRQ�RI�WKH�/3,�WR�
SURYLGH�D�EHWWHU�UHSUHVHQWDWLRQ�RI�WKH�UHVXOWV�ZH�ZRXOG�H[SHFW�LI�D�
FRPSOHWH�GDWDVHW�ZDV�DYDLODEOH�±�FRQWDLQLQJ�DOO�YHUWHEUDWH�VSHFLHV��
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Figure 68: The 
FXPXODWLYH�QXPEHU�RI�
SRSXODWLRQ�WLPH�VHULHV�

in the LPI database 
DQG�QXPEHU�RI�VSHFLHV�

in each Living Planet 
Report since 2006

(WWF, ZSL, 2014).

,Q�SUHYLRXV�HGLWLRQV�RI�WKH�Living Planet Report��D�ZHLJKWLQJ�V\VWHP�
KDV�EHHQ�XVHG�WKDW�JLYHV�HTXDO�LPSRUWDQFH�WR�WURSLFDO�VSHFLHV�DV�WR�
WHPSHUDWH��7KDW�DSSURDFK�LV�QRZ�EHLQJ�H[WHQGHG�WR�LQFOXGH�D�
SURSRUWLRQDO�ZHLJKWLQJ�DFFRUGLQJ�WR�WKH�QXPEHU�RI�VSHFLHV�HDFK�
VSHFLHV�JURXS�FRQWDLQV��LQVWHDG�RI�XVLQJ�D�WURSLFDO�WHPSHUDWH�VSOLW��
ELRJHRJUDSKLF�UHDOPV�DUH�EHLQJ�XVHG�WR�GLYLGH�DQG�ZHLJKW�WKH�GDWD��

7KH�GDWDVHW�EHKLQG�WKH�/3,�LV�QRZ�ODUJH�HQRXJK�WR�XVH�WKHVH�
VXEGLYLVLRQV��6RPH�RI�WKH�VXEGLYLVLRQV�DUH�VWLOO�TXLWH�VPDOO��VXFK�DV�
$IURWURSLFDO�DPSKLELDQV�DQG�UHSWLOHV��EXW�H̆RUWV�ZLOO�EH�PDGH�WR�NHHS�
¿OOLQJ�LQ�WKHVH�GDWD�JDSV�LQ�RUGHU�WR�FRQWLQXDOO\�LPSURYH�WKH�/3,��

15. What implication does this have on the previous 
results?
7KH�SUHYLRXV�UHVXOWV�ZHUH�FDOFXODWHG�XVLQJ�D�YDOLG�SHHU�UHYLHZHG�
PHWKRG��1RZ�WKDW�WKH�GDWDVHW�LV�ODUJHU��LW�LV�SRVVLEOH�WR�XVH�D�UHYLVLRQ�
WR�WKLV�PHWKRG�SURGXFLQJ�GL̆HUHQW�UHVXOWV�WKDW�DUH�FRQVLGHUHG�WR�
SURYLGH�D�EHWWHU�UHSUHVHQWDWLRQ�RI�WUHQGV�LQ�YHUWHEUDWH�VSHFLHV�WKDQ�
SUHYLRXVO\��7KHVH�QHZ�UHVXOWV�GR�QRW�GLVFUHGLW�SUHYLRXV�/3,V��UDWKHU��
WKH\�DUH�WKH�ODWHVW�RXWSXWV�IURP�ZKDW�LV�D�FRQWLQXDOO\�HYROYLQJ�
SURFHVV��(̆RUWV�ZLOO�EH�PDGH�WR�FRQWLQXH�WR�DGG�PRUH�GDWD�LQ�WKH�
IXWXUH��DQG�WR�FRQWLQXH�WR�UH¿QH�WKH�PHWKRG�DV�QHFHVVDU\�WR�REWDLQ�
WKH�PRVW�UHSUHVHQWDWLYH�UHVXOWV�SRVVLEOH�IURP�WKH�GDWD�DYDLODEOH�

Year

N
um

be
r 

of
 p

op
ul

at
io

ns
 

0

2000

4000

6000

8000

10000

12000

Mar
 06

 

Sep
 06

 

Apr
 07

 

Oct 
07

 

May
 08

 

Nov
 08

 

Ju
n 0

9 

Dec
 09

 

Ju
l 1

0 

Feb
 11

 

Aug
 11

 

Mar
 12

 

Sep
 12

 

Apr
 13

Oct 
13

 

May
 14

 

Living Planet 
Report 2006
1,313 Species

Living Planet 
Report 2008
1,686 Species

Living Planet 
Report 2010
2,544 Species

Living Planet
Report 2012
2,688 Species

Living Planet
Report 2014
3,038 Species

LPR2014 appendices.indd   145 06/08/2014   14:47



::)�/LYLQJ�3ODQHW�5HSRUW������SDJH�����

���� ����

 1XPEHU�RI�
VSHFLHV

3HU�FHQW�FKDQJH�
�����������

1XPEHU�RI�
VSHFLHV

3HU�FHQW�FKDQJH�
����������� ([SODQDWLRQ

*OREDO

*OREDO ����� ���� ����� ����

7KH�JOREDO�/3,�VKRZV�D�JUHDWHU�GHFOLQH�WKDQ�LQ������EHFDXVH�RI�ODUJHU�GHFOLQHV�LQ�WKH�WHUUHVWULDO��IUHVKZDWHU�DQG�
PDULQH�LQGLFHV�EXW�SDUWLFXODUO\�LQ�WKH�IUHVKZDWHU�LQGH[��%HFDXVH�WKH�JOREDO�/3,�LV�DQ�DYHUDJH�RI�WKHVH�WKUHH��WKH�
SHU�FHQW�FKDQJH�LV�JUHDWHU��:KHQ�XVLQJ�WKH�/3,�8�PHWKRG�WKH�ELUG�DQG�PDPPDO�GDWD�RXWZHLJK�HYHU\WKLQJ�HOVH�
DQG�VR�WKH�LQGH[�LQFUHDVHV��8VLQJ�WKH�/3,�'�PHWKRG�PHDQV�WKDW�UHSWLOHV��DPSKLELDQV�DQG�¿VK�VSHFLHV��ZKLFK�DUH�
ODUJHO\�GHFOLQLQJ��DUH�JLYHQ�DSSURSULDWH�ZHLJKW�LQ�WKH�LQGH[�FDOFXODWLRQ��7KLV�UHVXOWV�LQ�D�ODUJHU�RYHUDOO�GHFOLQH�

7HPSHUDWH ����� ���� ����� ���

7KH�WHPSHUDWH�/3,�LQ������VKRZV�D�GHFOLQH��ZKHUHDV�LQ������LW�ZDV�LQFUHDVLQJ��7KLV�LV�EHFDXVH�ELUG�DQG�
PDPPDO�VSHFLHV�GRPLQDWH�WKLV�GDWDVHW�DQG�DUH�LQFUHDVLQJ�RQ�DYHUDJH��:KHQ�XVLQJ�WKH�/3,�8�PHWKRG�WKH�
ELUG�DQG�PDPPDO�GDWD�RXWZHLJK�HYHU\WKLQJ�HOVH�DQG�VR�WKH�LQGH[�LQFUHDVHV��8VLQJ�WKH�/3,�'�PHWKRG�PHDQV�
WKDW�UHSWLOHV��DPSKLELDQV�DQG�¿VK�VSHFLHV��ZKLFK�DUH�ODUJHO\�GHFOLQLQJ��DUH�JLYHQ�PRUH�ZHLJKW�LQ�WKH�LQGH[�
FDOFXODWLRQ��7KLV�UHVXOWV�LQ�DQ�RYHUDOO�GHFOLQH�

7URSLFDO� ����� ���� ����� ����
7KH�WURSLFDO�/3,�VKRZV�D�VLPLODU�OHYHO�RI�GHFOLQH�LQ������WR�������7KH�XVH�RI�WKH�/3,�'�PHWKRG�GRHV�PHDQ�WKDW�
WKH�LQGH[�LV�FDOFXODWHG�LQ�D�GL̆HUHQW�ZD\�EXW�WKH�H̆HFW�RQ�WKH�UHVXOW�LV�VPDOO�DV�GHFOLQHV�DUH�ZLGHVSUHDG�DFURVV�DOO�
WD[RQRPLF�JURXSV��7KHUH�LV�OHVV�RI�D�GRPLQDQFH�RI�RQH�RU�WZR�WD[RQRPLF�JURXSV�FRPSDUHG�WR�WKH�WHPSHUDWH�/3,�

6\VWHPV

7HUUHVWULDO ����� ���� ����� ���� ,Q������WKH�FRPELQHG�WURSLFDO�UHDOPV�ZHUH�JLYHQ�HTXDO�ZHLJKW�WR�WKH�FRPELQHG�WHPSHUDWH�UHDOPV��8VLQJ�WKH�
/3,�'�PHWKRG�WKH�WHPSHUDWH�UHDOPV�FDUU\�DERXW����SHU�FHQW�RI�WKH�ZHLJKW�LQ�WKH�WHUUHVWULDO�DQG�IUHVKZDWHU�/3,V�
DQG�DERXW����SHU�FHQW�LQ�WKH�PDULQH�/3,��WR�EHWWHU�UHÀHFW�WKH�JUHDWHU�ELRGLYHUVLW\�LQ�WKH�WURSLFV��7KH�LQFUHDVH�LQ�
ZHLJKW�RI�WURSLFDO�UHDOPV��ZKLFK�KDYH�JUHDWHU�GHFOLQHV�WKDQ�WHPSHUDWH�UHDOPV��UHVXOWV�LQ�WKH�JUHDWHU�GHFOLQHV�ZH�
VHH�LQ�WKH�V\VWHP�/3,V�IRU�������7KH�IUHVKZDWHU�/3,�KDV�FKDQJHG�WKH�PRVW��WKLV�LV�GXH�ODUJHO\�WR�WKH�FDWDVWURSKLF�
GHFOLQHV�DPRQJ�1HRWURSLFDO�DPSKLELDQV�DQG�¿VKHV�

)UHVKZDWHU ��� ���� ��� ����

0DULQH ��� ���� ��� ����

%LRJHRJUDSKLF�
UHDOPV� 

�WHUUHVWULDO�DQG�
IUHVKZDWHU�VSHFLHV�

1HDUFWLF ��� ���� ��� ���
7KH�UHDVRQ�IRU�WKH�JUHDWHU�GHFOLQH�LQ������LV�WKH�VDPH�UHDVRQ�IRU�WKH�FKDQJH�LQ�WKH�WHPSHUDWH�/3,��PRUH�ZHLJKW�
JLYHQ�WR�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV��ZKLFK�DUH�GHFOLQLQJ�RQ�DYHUDJH��DQG�OHVV�WR�ELUG�DQG�PDPPDO�
SRSXODWLRQV�

1HRWURSLFDO ��� ���� ��� ����
7KH�JUHDWHU�GHFOLQH�LQ�WKH�1HRWURSLFV�LQ������LV�GXH�WR�WKH�GHFOLQHV�LQ�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV�
ZKLFK�WRJHWKHU�KDYH����SHU�FHQW�RI�WKH�ZHLJKW�LQ�WKLV�/3,��7KH�/3,�8�PHWKRG�ZKLFK�ZDV�XVHG�LQ������UHVXOWHG�LQ�
WKHVH�JURXSV�KDYLQJ�OHVV�RI�DQ�LQÀXHQFH�RQ�WKH�RYHUDOO�WUHQG�

3DOHDUFWLF ��� ���� ��� ��
7KH�UHDVRQ�IRU�WKH�FKDQJH�IURP�DQ�LQFUHDVH�WR�D�GHFOLQH�LQ������LV�WKH�VDPH�UHDVRQ�IRU�WKH�FKDQJH�LQ�WKH�
WHPSHUDWH�/3,��PRUH�ZHLJKW�JLYHQ�WR�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV��ZKLFK�DUH�GHFOLQLQJ�RQ�DYHUDJH��
DQG�OHVV�WR�ELUG�DQG�PDPPDO�SRSXODWLRQV�

$IURWURSLFDO ��� ���� ��� ����

7KLV�/3,�VWLOO�VKRZV�D�GHFOLQH�EXW�LW�LV�VPDOOHU�FRPSDUHG�WR�WKH�UHVXOW�LQ�������7KH�/3,�LQ������ZDV�GRPLQDWHG�
E\�PDPPDO�VSHFLHV�WKDW�DUH�GHFOLQLQJ��1RZ�WKH�ZHLJKWLQJ�KDV�FKDQJHG�VR�WKDW�PDPPDOV�UHSUHVHQW�RQO\����SHU�
FHQW��%HFDXVH�WKH�WUHQGV�LQ�ELUGV��DPSKLELDQV�DQG�UHSWLOHV�DUH�PRUH�VWDEOH�RU�VRPHWLPHV�LQFUHDVLQJ��WKLV�KDV�
SURGXFHG�D�VKDOORZHU�GHFOLQH�LQ�WKH�/3,�IRU������

,QGR�3DFL¿F ��� ���� ��� ���� 7KH�UHVXOWV�DUH�YHU\�VLPLODU�WR�������7KLV�LV�EHFDXVH�DOO�WD[RQRPLF�JURXSV��H[FHSW�IRU�PDPPDOV��DUH�VKRZLQJ�D�
GHFOLQH�VR�FKDQJLQJ�WKH�ZHLJKWLQJ�KDV�OLWWOH�H̆HFW�IRU�WKLV�UHDOP�

�����/3,�DQG�FRXQWU\�LQFRPH�JURXSV

&RXQWU\�LQFRPH�
JURXS

+LJK ����� ��� ����� �� 7KH�/3,�'�PHWKRG�ZDV�QRW�DSSOLHG�WR�WKHVH�LQGLFHV��LW�LV�QRW�HDVLO\�DSSOLFDEOH�DW�WKH�FRXQWU\�OHYHO�DV�LW�ZRXOG�
QHHG�VSHFLHV�HVWLPDWHV�IRU�HDFK�FRXQWU\�DQG�WKLV�LV�QRW�UHDGLO\�DYDLODEOH�IRU�DOO�JURXSV��7KH�XVH�RI�D�GL̆HUHQW�
PHWKRG�KHUH�GRHV�QRW�FRPSURPLVH�WKH�FRQVLVWHQF\�RI�WKHVH�UHVXOWV��DV�WKH�SXUSRVH�RI�WKHVH�LQGLFHV�LV�WR�SURYLGH�D�
FRPSDULVRQ�EHWZHHQ�LQFRPH�JURXSV��QRW�WR�RWKHU�/3,V��7KH�UHVXOWV�RI�WKH�KLJK�LQFRPH�DQG�ORZ�LQFRPH�/3,V�DUH�
DERXW�WKH�VDPH�LQ������DQG�������$�GL̆HUHQFH�KDV�EHHQ�QRWHG�LQ�WKH�/3,�IRU�PLGGOH�LQFRPH�FRXQWULHV��7KH�
H[DFW�UHDVRQ�IRU�WKLV�LV�KDUG�WR�SLQSRLQW�EXW�LW�LV�OLNHO\�WR�EH�D�FRPELQDWLRQ�RI�D�FKDQJH�LQ�GDWD�DQG�D�FKDQJH�LQ�
FDWHJRULHV��:RUOG�%DQN�FDWHJRULHV�KDYH�EHHQ�XVHG�IRU�WKLV�H[HUFLVH��(DFK�\HDU�WKH�FRXQWULHV�DVVLJQHG�WR�HDFK�
FDWHJRU\�FKDQJH�DQG�VR�WKH�GDWD�EHKLQG�HDFK�/3,�FKDQJHV��)RU�H[DPSOH��VHYHQ�FRXQWULHV�KDYH�PRYHG�IURP�WKH�
ORZ��WR�WKH�PLGGOH�LQFRPH�FDWHJRU\�VLQFH�WKH�ODVW�/35��*KDQD��/DRV��0DXULWDQLD��6HQHJDO��8]EHNLVWDQ��9LHW�
1DP��=DPELD���$OVR�WKH�QXPEHU�RI�VSHFLHV�FKDQJHG�LQ�WKLV�LQGH[�IURP�������LQ������WR�������LQ�WKLV�UHSRUW��
HLWKHU�DV�QHZ�GDWD�RU�DV�D�UHVXOW�RI�D�FKDQJH�LQ�WKH�FRXQWULHV�LQ�WKLV�FDWHJRU\�

0LGGOH ����� ���� ����� ����

/RZ ��� ���� ��� ����

Table 4: LPI results: 
&RPSDULVRQ�EHWZHHQ�/35�
2012 and LPR 2014
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���� ����

 1XPEHU�RI�
VSHFLHV

3HU�FHQW�FKDQJH�
�����������

1XPEHU�RI�
VSHFLHV

3HU�FHQW�FKDQJH�
����������� ([SODQDWLRQ

*OREDO

*OREDO ����� ���� ����� ����

7KH�JOREDO�/3,�VKRZV�D�JUHDWHU�GHFOLQH�WKDQ�LQ������EHFDXVH�RI�ODUJHU�GHFOLQHV�LQ�WKH�WHUUHVWULDO��IUHVKZDWHU�DQG�
PDULQH�LQGLFHV�EXW�SDUWLFXODUO\�LQ�WKH�IUHVKZDWHU�LQGH[��%HFDXVH�WKH�JOREDO�/3,�LV�DQ�DYHUDJH�RI�WKHVH�WKUHH��WKH�
SHU�FHQW�FKDQJH�LV�JUHDWHU��:KHQ�XVLQJ�WKH�/3,�8�PHWKRG�WKH�ELUG�DQG�PDPPDO�GDWD�RXWZHLJK�HYHU\WKLQJ�HOVH�
DQG�VR�WKH�LQGH[�LQFUHDVHV��8VLQJ�WKH�/3,�'�PHWKRG�PHDQV�WKDW�UHSWLOHV��DPSKLELDQV�DQG�¿VK�VSHFLHV��ZKLFK�DUH�
ODUJHO\�GHFOLQLQJ��DUH�JLYHQ�DSSURSULDWH�ZHLJKW�LQ�WKH�LQGH[�FDOFXODWLRQ��7KLV�UHVXOWV�LQ�D�ODUJHU�RYHUDOO�GHFOLQH�

7HPSHUDWH ����� ���� ����� ���

7KH�WHPSHUDWH�/3,�LQ������VKRZV�D�GHFOLQH��ZKHUHDV�LQ������LW�ZDV�LQFUHDVLQJ��7KLV�LV�EHFDXVH�ELUG�DQG�
PDPPDO�VSHFLHV�GRPLQDWH�WKLV�GDWDVHW�DQG�DUH�LQFUHDVLQJ�RQ�DYHUDJH��:KHQ�XVLQJ�WKH�/3,�8�PHWKRG�WKH�
ELUG�DQG�PDPPDO�GDWD�RXWZHLJK�HYHU\WKLQJ�HOVH�DQG�VR�WKH�LQGH[�LQFUHDVHV��8VLQJ�WKH�/3,�'�PHWKRG�PHDQV�
WKDW�UHSWLOHV��DPSKLELDQV�DQG�¿VK�VSHFLHV��ZKLFK�DUH�ODUJHO\�GHFOLQLQJ��DUH�JLYHQ�PRUH�ZHLJKW�LQ�WKH�LQGH[�
FDOFXODWLRQ��7KLV�UHVXOWV�LQ�DQ�RYHUDOO�GHFOLQH�

7URSLFDO� ����� ���� ����� ����
7KH�WURSLFDO�/3,�VKRZV�D�VLPLODU�OHYHO�RI�GHFOLQH�LQ������WR�������7KH�XVH�RI�WKH�/3,�'�PHWKRG�GRHV�PHDQ�WKDW�
WKH�LQGH[�LV�FDOFXODWHG�LQ�D�GL̆HUHQW�ZD\�EXW�WKH�H̆HFW�RQ�WKH�UHVXOW�LV�VPDOO�DV�GHFOLQHV�DUH�ZLGHVSUHDG�DFURVV�DOO�
WD[RQRPLF�JURXSV��7KHUH�LV�OHVV�RI�D�GRPLQDQFH�RI�RQH�RU�WZR�WD[RQRPLF�JURXSV�FRPSDUHG�WR�WKH�WHPSHUDWH�/3,�

6\VWHPV

7HUUHVWULDO ����� ���� ����� ���� ,Q������WKH�FRPELQHG�WURSLFDO�UHDOPV�ZHUH�JLYHQ�HTXDO�ZHLJKW�WR�WKH�FRPELQHG�WHPSHUDWH�UHDOPV��8VLQJ�WKH�
/3,�'�PHWKRG�WKH�WHPSHUDWH�UHDOPV�FDUU\�DERXW����SHU�FHQW�RI�WKH�ZHLJKW�LQ�WKH�WHUUHVWULDO�DQG�IUHVKZDWHU�/3,V�
DQG�DERXW����SHU�FHQW�LQ�WKH�PDULQH�/3,��WR�EHWWHU�UHÀHFW�WKH�JUHDWHU�ELRGLYHUVLW\�LQ�WKH�WURSLFV��7KH�LQFUHDVH�LQ�
ZHLJKW�RI�WURSLFDO�UHDOPV��ZKLFK�KDYH�JUHDWHU�GHFOLQHV�WKDQ�WHPSHUDWH�UHDOPV��UHVXOWV�LQ�WKH�JUHDWHU�GHFOLQHV�ZH�
VHH�LQ�WKH�V\VWHP�/3,V�IRU�������7KH�IUHVKZDWHU�/3,�KDV�FKDQJHG�WKH�PRVW��WKLV�LV�GXH�ODUJHO\�WR�WKH�FDWDVWURSKLF�
GHFOLQHV�DPRQJ�1HRWURSLFDO�DPSKLELDQV�DQG�¿VKHV�

)UHVKZDWHU ��� ���� ��� ����

0DULQH ��� ���� ��� ����

%LRJHRJUDSKLF�
UHDOPV� 

�WHUUHVWULDO�DQG�
IUHVKZDWHU�VSHFLHV�

1HDUFWLF ��� ���� ��� ���
7KH�UHDVRQ�IRU�WKH�JUHDWHU�GHFOLQH�LQ������LV�WKH�VDPH�UHDVRQ�IRU�WKH�FKDQJH�LQ�WKH�WHPSHUDWH�/3,��PRUH�ZHLJKW�
JLYHQ�WR�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV��ZKLFK�DUH�GHFOLQLQJ�RQ�DYHUDJH��DQG�OHVV�WR�ELUG�DQG�PDPPDO�
SRSXODWLRQV�

1HRWURSLFDO ��� ���� ��� ����
7KH�JUHDWHU�GHFOLQH�LQ�WKH�1HRWURSLFV�LQ������LV�GXH�WR�WKH�GHFOLQHV�LQ�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV�
ZKLFK�WRJHWKHU�KDYH����SHU�FHQW�RI�WKH�ZHLJKW�LQ�WKLV�/3,��7KH�/3,�8�PHWKRG�ZKLFK�ZDV�XVHG�LQ������UHVXOWHG�LQ�
WKHVH�JURXSV�KDYLQJ�OHVV�RI�DQ�LQÀXHQFH�RQ�WKH�RYHUDOO�WUHQG�

3DOHDUFWLF ��� ���� ��� ��
7KH�UHDVRQ�IRU�WKH�FKDQJH�IURP�DQ�LQFUHDVH�WR�D�GHFOLQH�LQ������LV�WKH�VDPH�UHDVRQ�IRU�WKH�FKDQJH�LQ�WKH�
WHPSHUDWH�/3,��PRUH�ZHLJKW�JLYHQ�WR�¿VK��DPSKLELDQ�DQG�UHSWLOH�SRSXODWLRQV��ZKLFK�DUH�GHFOLQLQJ�RQ�DYHUDJH��
DQG�OHVV�WR�ELUG�DQG�PDPPDO�SRSXODWLRQV�

$IURWURSLFDO ��� ���� ��� ����

7KLV�/3,�VWLOO�VKRZV�D�GHFOLQH�EXW�LW�LV�VPDOOHU�FRPSDUHG�WR�WKH�UHVXOW�LQ�������7KH�/3,�LQ������ZDV�GRPLQDWHG�
E\�PDPPDO�VSHFLHV�WKDW�DUH�GHFOLQLQJ��1RZ�WKH�ZHLJKWLQJ�KDV�FKDQJHG�VR�WKDW�PDPPDOV�UHSUHVHQW�RQO\����SHU�
FHQW��%HFDXVH�WKH�WUHQGV�LQ�ELUGV��DPSKLELDQV�DQG�UHSWLOHV�DUH�PRUH�VWDEOH�RU�VRPHWLPHV�LQFUHDVLQJ��WKLV�KDV�
SURGXFHG�D�VKDOORZHU�GHFOLQH�LQ�WKH�/3,�IRU������

,QGR�3DFL¿F ��� ���� ��� ���� 7KH�UHVXOWV�DUH�YHU\�VLPLODU�WR�������7KLV�LV�EHFDXVH�DOO�WD[RQRPLF�JURXSV��H[FHSW�IRU�PDPPDOV��DUH�VKRZLQJ�D�
GHFOLQH�VR�FKDQJLQJ�WKH�ZHLJKWLQJ�KDV�OLWWOH�H̆HFW�IRU�WKLV�UHDOP�

�����/3,�DQG�FRXQWU\�LQFRPH�JURXSV

&RXQWU\�LQFRPH�
JURXS

+LJK ����� ��� ����� �� 7KH�/3,�'�PHWKRG�ZDV�QRW�DSSOLHG�WR�WKHVH�LQGLFHV��LW�LV�QRW�HDVLO\�DSSOLFDEOH�DW�WKH�FRXQWU\�OHYHO�DV�LW�ZRXOG�
QHHG�VSHFLHV�HVWLPDWHV�IRU�HDFK�FRXQWU\�DQG�WKLV�LV�QRW�UHDGLO\�DYDLODEOH�IRU�DOO�JURXSV��7KH�XVH�RI�D�GL̆HUHQW�
PHWKRG�KHUH�GRHV�QRW�FRPSURPLVH�WKH�FRQVLVWHQF\�RI�WKHVH�UHVXOWV��DV�WKH�SXUSRVH�RI�WKHVH�LQGLFHV�LV�WR�SURYLGH�D�
FRPSDULVRQ�EHWZHHQ�LQFRPH�JURXSV��QRW�WR�RWKHU�/3,V��7KH�UHVXOWV�RI�WKH�KLJK�LQFRPH�DQG�ORZ�LQFRPH�/3,V�DUH�
DERXW�WKH�VDPH�LQ������DQG�������$�GL̆HUHQFH�KDV�EHHQ�QRWHG�LQ�WKH�/3,�IRU�PLGGOH�LQFRPH�FRXQWULHV��7KH�
H[DFW�UHDVRQ�IRU�WKLV�LV�KDUG�WR�SLQSRLQW�EXW�LW�LV�OLNHO\�WR�EH�D�FRPELQDWLRQ�RI�D�FKDQJH�LQ�GDWD�DQG�D�FKDQJH�LQ�
FDWHJRULHV��:RUOG�%DQN�FDWHJRULHV�KDYH�EHHQ�XVHG�IRU�WKLV�H[HUFLVH��(DFK�\HDU�WKH�FRXQWULHV�DVVLJQHG�WR�HDFK�
FDWHJRU\�FKDQJH�DQG�VR�WKH�GDWD�EHKLQG�HDFK�/3,�FKDQJHV��)RU�H[DPSOH��VHYHQ�FRXQWULHV�KDYH�PRYHG�IURP�WKH�
ORZ��WR�WKH�PLGGOH�LQFRPH�FDWHJRU\�VLQFH�WKH�ODVW�/35��*KDQD��/DRV��0DXULWDQLD��6HQHJDO��8]EHNLVWDQ��9LHW�
1DP��=DPELD���$OVR�WKH�QXPEHU�RI�VSHFLHV�FKDQJHG�LQ�WKLV�LQGH[�IURP�������LQ������WR�������LQ�WKLV�UHSRUW��
HLWKHU�DV�QHZ�GDWD�RU�DV�D�UHVXOW�RI�D�FKDQJH�LQ�WKH�FRXQWULHV�LQ�WKLV�FDWHJRU\�

0LGGOH ����� ���� ����� ����

/RZ ��� ���� ��� ����
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Ecological Footprint FAQ
1. How is the Ecological Footprint calculated?
7KH�(FRORJLFDO�)RRWSULQW�PHDVXUHV�WKH�DPRXQW�RI�ELRORJLFDOO\�
SURGXFWLYH�ODQG�DQG�ZDWHU�DUHD��ELRFDSDFLW\��UHTXLUHG�WR�SURGXFH�
WKH�UHVRXUFHV�DQ�LQGLYLGXDO��SRSXODWLRQ�RU�DFWLYLW\�FRQVXPHV��
DQG�WR�DEVRUE�FDUERQ�GLR[LGH�HPLVVLRQV�WKH\�JHQHUDWH��JLYHQ�
SUHYDLOLQJ�WHFKQRORJ\�DQG�UHVRXUFH�PDQDJHPHQW��7KLV�DUHD�LV�
H[SUHVVHG�LQ�JOREDO�KHFWDUHV��KHFWDUHV�ZLWK�ZRUOG�DYHUDJH�ELRORJLFDO�
SURGXFWLYLW\���)RRWSULQW�FDOFXODWLRQV�XVH�\LHOG�IDFWRUV�WR�QRUPDOL]H�
FRXQWULHV¶�ELRORJLFDO�SURGXFWLYLW\�WR�ZRUOG�DYHUDJHV��H�J���FRPSDULQJ�
WRQQHV�RI�ZKHDW�SHU�8.�KHFWDUH�YHUVXV�SHU�ZRUOG�DYHUDJH�KHFWDUH��
DQG�HTXLYDOHQFH�IDFWRUV�WR�WDNH�LQWR�DFFRXQW�GL̆HUHQFHV�LQ�ZRUOG�
DYHUDJH�SURGXFWLYLW\�DPRQJ�ODQG�W\SHV��H�J���ZRUOG�DYHUDJH�IRUHVW�
RU�ZRUOG�DYHUDJH�FURSODQG��DJDLQVW�ZRUOG�DYHUDJH�SURGXFWLYLW\�RI�DOO�
ODQG�W\SHV��

*OREDO�)RRWSULQW�1HWZRUN�FDOFXODWHV�WKH�)RRWSULQW�DQG�
ELRFDSDFLW\�UHVXOWV�IRU�FRXQWULHV�DQQXDOO\��,W�LQYLWHV�FROODERUDWLRQV�
ZLWK�QDWLRQDO�JRYHUQPHQWV��ZKLFK�VHUYH�WR�LPSURYH�WKH�GDWD�DQG�
PHWKRGRORJ\�XVHG�IRU�WKH�1DWLRQDO�)RRWSULQW�$FFRXQWV��7R�GDWH��
6ZLW]HUODQG�KDV�FRPSOHWHG�D�UHYLHZ��DQG�%HOJLXP��(FXDGRU��
)LQODQG��*HUPDQ\��,UHODQG��-DSDQ��WKH�3KLOLSSLQHV��5XVVLD�DQG�WKH�
8$(�KDYH�SDUWLDOO\�UHYLHZHG�RU�DUH�UHYLHZLQJ�WKHLU�DFFRXQWV��

1DWLRQDO�UHYLHZV�DOORZ�FRQWH[WXDO�XQGHUVWDQGLQJ�RI�WKH�
)RRWSULQW�DQG�SURYLGH�IXUWKHU�UHVROXWLRQ�RI�)RRWSULQW�UHVXOWV�DW�WKH�
ORFDO�OHYHO��8$(�1DWLRQDO�)RRWSULQW�$FFRXQWV�KDYH�EHHQ�UHYLHZHG�
ZLWK�ORFDO�SDUWQHUV�VLQFH�������7KH�8$(�)RRWSULQW�RI������JKD�
SHU�FDSLWD�UHSRUWHG�LQ�)LJXUH����LV�WKH�UHVXOW�RI�UHSODFLQJ�SDUWLDO��
LQFRPSOHWH�RU�PLVVLQJ�LQWHUQDWLRQDO�GDWD�ZLWK�YHUL¿HG�QDWLRQDO�
¿JXUHV��VSHFL¿FDOO\�IRU�SRSXODWLRQ��ORFDO�&2��HPLVVLRQV�DQG�
LQWHUQDWLRQDO�WUDGH��7KH�8$(�SHU�FDSLWD�)RRWSULQW�EHIRUH�WKLV�ZRXOG�
KDYH�EHHQ������JKD�

7KH�FRQWLQXLQJ�PHWKRGRORJLFDO�GHYHORSPHQW�RI�WKH�1DWLRQDO�
)RRWSULQW�$FFRXQWV�LV�RYHUVHHQ�E\�D�IRUPDO�UHYLHZ�FRPPLWWHH�

)RRWSULQW�DQDO\VHV�FDQ�EH�FRQGXFWHG�DW�DQ\�VFDOH��7KHUH�
LV�JURZLQJ�UHFRJQLWLRQ�RI�WKH�QHHG�WR�VWDQGDUGL]H�VXE�QDWLRQDO�
)RRWSULQW�DSSOLFDWLRQV�LQ�RUGHU�WR�LQFUHDVH�FRPSDUDELOLW\�
ORQJLWXGLQDOO\�DQG�DFURVV�VWXGLHV��0HWKRGV�DQG�DSSURDFKHV�IRU�
FDOFXODWLQJ�WKH�)RRWSULQW�RI�PXQLFLSDOLWLHV��RUJDQL]DWLRQV�DQG�
SURGXFWV�DUH�EHLQJ�LPSURYHG�WKURXJK�D�JOREDO�(FRORJLFDO�)RRWSULQW�
VWDQGDUGV�LQLWLDWLYH�

2. What does a global hectare represent?
$�JOREDO�KHFWDUH��JKD��LV�D�ZD\�RI�H[SUHVVLQJ�SURGXFWLYH�FDSDFLW\�
LQ�D�FRPPRQ�XQLW��,W�LV�GH¿QHG�DV�D�KHFWDUH�ZLWK�WKH�ZRUOG�DYHUDJH�
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SURGXFWLYLW\�RI�DOO�ELRORJLFDOO\�SURGXFWLYH�ODQG�DQG�ZDWHU�LQ�D�
JLYHQ�\HDU��.LW]HV�HW�DO����������(FRORJLFDO�)RRWSULQW�DFFRXQWLQJ�
QRUPDOL]HV�GL̆HUHQW�W\SHV�RI�DUHDV�WR�DFFRXQW�IRU�GL̆HUHQFHV�LQ�
ODQG�DQG�VHD�SURGXFWLYLW\��$FWXDO�DUHDV��LQ�KHFWDUHV��DUH�FRQYHUWHG�
LQWR�JOREDO�KHFWDUHV�XVLQJ�HTXLYDOHQFH�IDFWRUV��ZKLFK�DFFRXQW�IRU�
SURGXFWLYLW\�GL̆HUHQFHV�EHWZHHQ�ODQG�W\SHV��H�J���FURSODQG�YHUVXV�
IRUHVW�SURGXFW���DQG�\LHOG�IDFWRUV��ZKLFK�DFFRXQW�IRU�GL̆HUHQFHV�
ZLWKLQ�ODQG�W\SHV�EHWZHHQ�FRXQWULHV��H�J���D�KHFWDUH�RI�FURSODQG�LQ�
,WDO\�YHUVXV�D�KHFWDUH�RI�FURSODQG�LQ�3DUDJXD\��

%HJLQQLQJ�ZLWK�WKH������HGLWLRQ�RI�WKH�1DWLRQDO�)RRWSULQW�
$FFRXQWV��DOO�)RRWSULQW�DQG�ELRFDSDFLW\�UHVXOWV�DUH�H[SUHVVHG�
LQ�constant global hectares��L�H���JOREDO�KHFWDUHV�ZKLFK�IRU�DOO�
SUHYLRXV�\HDUV�KDYH�EHHQ�QRUPDOL]HG�EDVHG�RQ�WKH�DYHUDJH�\LHOGV�RI�
SURGXFWLYH�DUHD�LQ�WKH�PRVW�UHFHQW�\HDU�EHLQJ�UHSRUWHG�

3. What is included in the Ecological Footprint? What is 
excluded?
7R�DYRLG�H[DJJHUDWLQJ�KXPDQ�GHPDQG�RQ�QDWXUH��WKH�(FRORJLFDO�
)RRWSULQW�LQFOXGHV�RQO\�WKRVH�DVSHFWV�RI�UHVRXUFH�FRQVXPSWLRQ�DQG�
ZDVWH�SURGXFWLRQ�IRU�ZKLFK�(DUWK�KDV�UHJHQHUDWLYH�FDSDFLW\��DQG�
ZKHUH�GDWD�H[LVWV�WKDW�DOORZV�WKLV�GHPDQG�WR�EH�H[SUHVVHG�LQ�WHUPV�
RI�SURGXFWLYH�DUHD��)RU�H[DPSOH��WR[LF�UHOHDVHV�DUH�QRW�DFFRXQWHG�IRU�
LQ�(FRORJLFDO�)RRWSULQW�DFFRXQWV��QRU�DUH�IUHVKZDWHU�ZLWKGUDZDOV��
DOWKRXJK�WKH�HQHUJ\�XVHG�WR�SXPS�RU�WUHDW�ZDWHU�LV�LQFOXGHG��:KHQ�
YDOXHV�IRU�D�³ZDWHU�IRRWSULQW´�DUH�UHSRUWHG��WKH\�PRVW�FRPPRQO\�
UHIHU�WR�WKH�WRWDO�YROXPH�RI�ZDWHU�FRQVXPHG��WKH�DUHD�RI�FDWFKPHQWV�
RU�UHFKDUJH�]RQHV�QHHGHG�WR�VXSSO\�D�JLYHQ�TXDQWLW\�RI�ZDWHU��RU�WKH�
(FRORJLFDO�)RRWSULQW�UHTXLUHG�IRU�D�XWLOLW\�WR�SURYLGH�D�JLYHQ�VXSSO\�
RI�ZDWHU�

(FRORJLFDO�)RRWSULQW�DFFRXQWV�SURYLGH�VQDSVKRWV�RI�SDVW�
UHVRXUFH�GHPDQG�DQG�DYDLODELOLW\�FDOFXODWHG�IURP�DQQXDO�SURGXFWLRQ�
DQG�FRQVXPSWLRQ�GDWD��7KH\�GR�QRW�SUHGLFW�WKH�IXWXUH��7KXV��ZKLOH�
WKH�)RRWSULQW�GRHV�QRW�HVWLPDWH�IXWXUH�ORVVHV�FDXVHG�E\�FXUUHQW�
GHJUDGDWLRQ�RI�HFRV\VWHPV��LI�WKLV�GHJUDGDWLRQ�SHUVLVWV�LW�PD\�EH�
UHÀHFWHG�LQ�IXWXUH�DFFRXQWV�DV�D�UHGXFWLRQ�LQ�ELRFDSDFLW\��)RRWSULQW�
DFFRXQWV�GR�QRW�LQGLFDWH�KRZ�LQWHQVLYHO\�D�ELRORJLFDOO\�SURGXFWLYH�
DUHD�LV�EHLQJ�XVHG��$V�D�ELRSK\VLFDO�PHDVXUH��LW�GRHV�QRW�HYDOXDWH�WKH�
HVVHQWLDO�VRFLDO�DQG�HFRQRPLF�GLPHQVLRQV�RI�VXVWDLQDELOLW\�

4. How does Footprint accounting aggregate distinct 
environmental problems?
)RRWSULQW�DFFRXQWLQJ�IRFXVHV�VROHO\�RQ�RQH�HQYLURQPHQWDO�SUREOHP��
FRPSHWLWLRQ�IRU�DYDLODEOH�ELRFDSDFLW\��$JJUHJDWLRQ�RI�WKHVH�GHPDQGV�
RQ�ELRFDSDFLW\�LV�EDVHG�RQ�WKH�SHUFHQWDJH�RI�JOREDO�ELRFDSDFLW\�HDFK�
W\SH�RI�GHPDQG²IRU�IRRG��¿EUH��WLPEHU�RU�FDUERQ�VHTXHVWUDWLRQ²
RFFXSLHV��$W�LWV�PRVW�EDVLF�OHYHO��HDFK�RI�WKHVH�GHPDQGV�UHTXLUHV�
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VXUIDFH�DUHD�RQ�WKH�SODQHW�ZKHUH�SODQWV�FDQ�JURZ�WR�SURYLGH�UHVRXUFHV�
WKDW�DUH�XVHIXO�WR�VRFLHW\��WKHVH�UHVRXUFHV�FDQ�WKHQ�HLWKHU�EH�KDUYHVWHG�
RU�OHIW�VWDQGLQJ�LQ�RUGHU�WR�DEVRUE�FDUERQ�HPLVVLRQV��%HFDXVH�WKHUH�
LV�OLPLWHG�DUHD�DYDLODEOH�RQ�WKH�SODQHW�WR�JURZ�WKHVH�UHVRXUFHV��
)RRWSULQW�DFFRXQWLQJ�DVNV�ZKHWKHU�WKLV�DUHD�LV�VẊFLHQW�WR�NHHS�XS�
ZLWK�DOO�WKH�FRPSHWLWLRQ�RQ�LW��DQG�LI�QRW��KRZ�PXFK�DGGLWLRQDO�DUHD�
RI�WKH�VDPH�NLQG�LV�QHHGHG�WR�SURYLGH�IRU�WKLV�H[FHVV�GHPDQG�

5. How is international trade taken into account?
7KH�1DWLRQDO�)RRWSULQW�$FFRXQWV�FDOFXODWH�WKH�(FRORJLFDO�)RRWSULQW�
DVVRFLDWHG�ZLWK�HDFK�FRXQWU\¶V�WRWDO�FRQVXPSWLRQ�E\�VXPPLQJ�
WKH�)RRWSULQW�RI�LWV�LPSRUWV�DQG�LWV�SURGXFWLRQ��DQG�VXEWUDFWLQJ�
WKH�)RRWSULQW�RI�LWV�H[SRUWV��)RU�H[DPSOH��WKH�UHVRXUFH�XVH�DQG�
HPLVVLRQV�DVVRFLDWHG�ZLWK�SURGXFLQJ�D�FDU�WKDW�LV�PDQXIDFWXUHG�LQ�
-DSDQ��EXW�VROG�DQG�XVHG�LQ�,QGLD��ZLOO�FRQWULEXWH�WR�,QGLD¶V�UDWKHU�
WKDQ�-DSDQ¶V�FRQVXPSWLRQ�)RRWSULQW�

1DWLRQDO�FRQVXPSWLRQ�)RRWSULQWV�FDQ�EH�GLVWRUWHG�ZKHQ�WKH�
UHVRXUFHV�XVHG�DQG�ZDVWH�JHQHUDWHG�LQ�PDNLQJ�SURGXFWV�IRU�H[SRUW�
DUH�QRW�IXOO\�GRFXPHQWHG�IRU�HYHU\�FRXQWU\��,QDFFXUDFLHV�LQ�UHSRUWHG�
WUDGH�FDQ�VLJQL¿FDQWO\�D̆HFW�WKH�)RRWSULQW�HVWLPDWHV�IRU�FRXQWULHV�
ZKHUH�WUDGH�ÀRZV�DUH�ODUJH�UHODWLYH�WR�WRWDO�FRQVXPSWLRQ��+RZHYHU��
WKLV�GRHV�QRW�D̆HFW�WKH�WRWDO�JOREDO�)RRWSULQW��

/LNH�DQ\�PHDVXUH��(FRORJLFDO�)RRWSULQW�DFFRXQWLQJ�LV�VXEMHFW�
WR�PLVLQWHUSUHWDWLRQ��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�SRLQW�RXW�WKDW�
WKLV�PHWULF�GRHV�QRW�PHDVXUH�HYHU\WKLQJ�UHODWHG�ZLWK�WUDGH�RU�
VXVWDLQDELOLW\��QRU�GRHV�LW�LPSRVH�JRDOV�RU�VXJJHVW�ZKDW�PLJKW�EH�WKH�
LGHDO�)RRWSULQW�OHYHOV�IRU�FRXQWULHV�RU�FLWLHV��7KHUH�DUH�QR�³VKRXOGV´�
LQ�(FRORJLFDO�)RRWSULQW�DFFRXQWLQJ��LW�GRFXPHQWV�RQO\�³ZKDW�LV´�DQG�
KHOSV�WR�LGHQWLI\�WKH�FRQVHTXHQFHV�RI�FKRLFHV�

6. How does the Ecological Footprint account for the use of 
fossil fuels?
)RVVLO�IXHOV�VXFK�DV�FRDO��RLO�DQG�QDWXUDO�JDV�DUH�H[WUDFWHG�IURP�
(DUWK¶V�FUXVW�DQG�DUH�QRW�UHQHZDEOH�LQ�HFRORJLFDO�WLPH�VSDQV��:KHQ�
WKHVH�IXHOV�EXUQ��FDUERQ�GLR[LGH�LV�HPLWWHG�LQWR�WKH�DWPRVSKHUH��
7KHUH�DUH�WZR�ZD\V�LQ�ZKLFK�WKLV�FDUERQ�GLR[LGH�FDQ�EH�VWRUHG��
KXPDQ�WHFKQRORJLFDO�VHTXHVWUDWLRQ�RI�WKHVH�HPLVVLRQV��VXFK�DV�
GHHS�ZHOO�LQMHFWLRQ��RU�QDWXUDO�VHTXHVWUDWLRQ��1DWXUDO�VHTXHVWUDWLRQ�
RFFXUV�ZKHQ�HFRV\VWHPV�DEVRUE�FDUERQ�GLR[LGH�DQG�VWRUH�LW�HLWKHU�LQ�
VWDQGLQJ�ELRPDVV��VXFK�DV�WUHHV��RU�LQ�RFHDQV�DQG�VRLO�

7KH�FDUERQ�IRRWSULQW�LV�FDOFXODWHG�E\�HVWLPDWLQJ�KRZ�
PXFK�QDWXUDO�VHTXHVWUDWLRQ�ZRXOG�EH�QHFHVVDU\�WR�PDLQWDLQ�D�
FRQVWDQW�FRQFHQWUDWLRQ�RI�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH��$IWHU�
VXEWUDFWLQJ�WKH�DPRXQW�RI�FDUERQ�GLR[LGH�DEVRUEHG�E\�WKH�RFHDQV��
(FRORJLFDO�)RRWSULQW�DFFRXQWV�FDOFXODWH�WKH�DUHD�UHTXLUHG�WR�DEVRUE�
DQG�UHWDLQ�WKH�UHPDLQLQJ�FDUERQ�EDVHG�RQ�WKH�DYHUDJH�VHTXHVWUDWLRQ�
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UDWH�RI�WKH�ZRUOG¶V�IRUHVWV��&DUERQ�GLR[LGH�VHTXHVWHUHG�E\�DUWL¿FLDO�
PHDQV�ZRXOG�DOVR�EH�VXEWUDFWHG�IURP�WKH�(FRORJLFDO�)RRWSULQW�WRWDO��
EXW�DW�SUHVHQW�WKLV�TXDQWLW\�LV�QHJOLJLEOH�

([SUHVVLQJ�FDUERQ�GLR[LGH�HPLVVLRQV�LQ�WHUPV�RI�DQ�
HTXLYDOHQW�ELRSURGXFWLYH�DUHD�GRHV�QRW�LPSO\�WKDW�FDUERQ�
VHTXHVWUDWLRQ�LQ�ELRPDVV�LV�WKH�NH\�WR�UHVROYLQJ�JOREDO�FOLPDWH�
FKDQJH��2Q�WKH�FRQWUDU\��LW�VKRZV�WKDW�WKH�ELRVSKHUH�KDV�LQVẊFLHQW�
FDSDFLW\�WR�R̆VHW�FXUUHQW�UDWHV�RI�DQWKURSRJHQLF�FDUERQ�GLR[LGH�
HPLVVLRQV��7KH�FRQWULEXWLRQ�RI�FDUERQ�GLR[LGH�HPLVVLRQV�WR�WKH�WRWDO�
(FRORJLFDO�)RRWSULQW�LV�EDVHG�RQ�DQ�HVWLPDWH�RI�ZRUOG�DYHUDJH�IRUHVW�
\LHOGV��7KLV�VHTXHVWUDWLRQ�FDSDFLW\�PD\�FKDQJH�RYHU�WLPH��$V�IRUHVWV�
PDWXUH��WKHLU�FDUERQ�GLR[LGH�VHTXHVWUDWLRQ�UDWHV�WHQG�WR�GHFOLQH��,I�
WKHVH�IRUHVWV�DUH�GHJUDGHG�RU�FOHDUHG��WKH\�PD\�EHFRPH�QHW�HPLWWHUV�
RI�FDUERQ�GLR[LGH��&DUERQ�HPLVVLRQV�IURP�VRPH�VRXUFHV�RWKHU�WKDQ�
IRVVLO�IXHO�FRPEXVWLRQ�DUH�LQFRUSRUDWHG�LQ�WKH�1DWLRQDO�)RRWSULQW�
$FFRXQWV�DW�WKH�JOREDO�OHYHO��7KHVH�LQFOXGH�IXJLWLYH�HPLVVLRQV�IURP�
WKH�ÀDULQJ�RI�JDV�LQ�RLO�DQG�QDWXUDO�JDV�SURGXFWLRQ��FDUERQ�UHOHDVHG�
E\�FKHPLFDO�UHDFWLRQV�LQ�FHPHQW�SURGXFWLRQ��DQG�HPLVVLRQV�IURP�
WURSLFDO�IRUHVW�¿UHV�

7. How does the Ecological Footprint account for carbon 
emissions absorbed by the oceans versus uptake by 
forests?
7KH�1DWLRQDO�)RRWSULQW�$FFRXQWV�FDOFXODWH�WKH�FDUERQ�IRRWSULQW�
E\�FRQVLGHULQJ�VHTXHVWUDWLRQ�IURP�WKH�ZRUOG¶V�RFHDQV�DQG�IRUHVWV��
$QQXDO�RFHDQ�VHTXHVWUDWLRQ�YDOXHV�DUH�FDOFXODWHG�ZLWK�GDWD�IURP�
.KDWLZDOD�HW�DO���������DQG�FDUERQ�HPLVVLRQV�WDNHQ�IURP�WKH�
&DUERQ�'LR[LGH�,QIRUPDWLRQ�$QDO\VLV�&HQWHU��&',$&���������7KHUH�
LV�D�UHODWLYHO\�FRQVWDQW�SHUFHQWDJH�XSWDNH�UDWH�IRU�RFHDQV��YDU\LQJ�
EHWZHHQ����SHU�FHQW�DQG����SHU�FHQW�DQQXDOO\�RYHU�WKH�SHULRG�IURP�
�����WR�������7KH�UHPDLQLQJ�FDUERQ�GLR[LGH�UHTXLUHV�ODQG�EDVHG�
VHTXHVWUDWLRQ��'XH�WR�WKH�OLPLWHG�DYDLODELOLW\�RI�ODUJH�VFDOH�GDWDVHWV��
WKH�1)$�PHWKRGRORJ\�DVVXPHV�WKH�ZRUOG�DYHUDJH�VHTXHVWUDWLRQ�
UDWH�IRU�XSWDNH�RI�FDUERQ�GLR[LGH�LQWR�IRUHVWV��7KHUHIRUH��WKH�FDUERQ�
)RRWSULQW�LV�D�PHDVXUH�RI�WKH�DUHD�RI�ZRUOG�DYHUDJH�IRUHVW�ODQG�WKDW�
LV�QHFHVVDU\�WR�VHTXHVWHU�WKH�FDUERQ�GLR[LGH�HPLVVLRQV�WKDW�DUH�QRW�
DEVRUEHG�LQWR�WKH�ZRUOG¶V�RFHDQV�

+RZHYHU��WKLV�GRHV�QRW�LPSO\�WKDW�JOREDO�HFRORJLFDO�RYHUVKRRW�
�)RRWSULQW�RI�FRQVXPSWLRQ�LQ�H[FHVV�RI�ELRFDSDFLW\��UHVXOWV�IURP�
FDUERQ�GLR[LGH�HPLVVLRQV�DORQH��7KH�WRWDO�)RRWSULQW�LV�PDGH�XS�RI�
WKH�VXP�RI�DOO�GHPDQGV�IRU�DOO�ODQG�W\SHV��)RU�H[DPSOH��LI�KXPDQLW\�
GHPDQGHG�OHVV�IRRG�DQG�WLPEHU��PRUH�ODQG�FRXOG�EH�GHGLFDWHG�WR�
FDUERQ�VHTXHVWUDWLRQ�

3UHYLRXV�1)$�FDOFXODWLRQ�RI�WKH�UROH�RI�WKH�RFHDQV�LQ�
VHTXHVWHULQJ�DQWKURSRJHQLF�FDUERQ�XVHG�D�FRQVWDQW�TXDQWLW\�RI�
RFHDQ�XSWDNH�UDWKHU�WKDQ�FRQVWDQW�SHUFHQWDJH��7KLV�DVVXPSWLRQ�
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FDXVHG�DQ�XQGHUHVWLPDWLRQ�RI�WKH�FDUERQ�IRRWSULQW�FRPSRQHQW�LQ�WKH�
HDUO\�GHFDGHV�WUDFNHG�E\�WKH�1)$V��ZKLFK�KDV�VLQFH�EHHQ�DGMXVWHG�
�%RUXFNH�HW�DO����������7KLV�PHWKRGRORJ\�LPSURYHPHQW�KDV�UHVXOWHG�
LQ�D�FKDQJH�LQ�KXPDQLW\¶V�)RRWSULQW�YDOXH�EHWZHHQ������DQG�WKH�ODWH�
����V�DQG�D�VKLIW�LQ�WKH�JOREDO�RYHUVKRRW�GDWH�

8. Does the Ecological Footprint take into account other 
species?
7KH�(FRORJLFDO�)RRWSULQW�FRPSDUHV�KXPDQ�GHPDQG�RQ�ELRFDSDFLW\�
ZLWK�WKH�QDWXUDO�ZRUOG¶V�FDSDFLW\�WR�PHHW�WKLV�GHPDQG��,W�WKXV�VHUYHV�
DV�DQ�LQGLFDWRU�RI�KXPDQ�SUHVVXUH�RQ�ORFDO�DQG�JOREDO�HFRV\VWHPV�� 
,Q�������KXPDQLW\¶V�GHPDQG�H[FHHGHG�WKH�ELRVSKHUH¶V�UHJHQHUDWLRQ�
UDWH�E\�PRUH�WKDQ����SHU�FHQW��7KLV�RYHUVKRRW�PD\�UHVXOW�LQ� 
GHSOHWLRQ�RI�HFRV\VWHPV�DQG�¿OO�XS�RI�ZDVWH�VLQNV��DQG�WKH�UHVXOWLQJ�
VWUHVV�RQ�WKH�HFRV\VWHP�PD\�QHJDWLYHO\�LPSDFW�ELRGLYHUVLW\��
+RZHYHU��WKH�)RRWSULQW�GRHV�QRW�PHDVXUH�WKLV�ODWWHU�LPSDFW�GLUHFWO\��
QRU�GRHV�LW�VSHFLI\�KRZ�PXFK�RYHUVKRRW�PXVW�EH�UHGXFHG�WR�DYRLG�
QHJDWLYH�LPSDFWV�

9. Does the Footprint measure sustainability? 
5REXVW�DQG�DFFXUDWH�(FRORJLFDO�)RRWSULQW�DFFRXQWV�FDQ�KHOS�XV�
PDNH�GHFLVLRQV�WRZDUG�VXVWDLQDELOLW\��DQG�FDQ�TXDQWLWDWLYHO\�VKRZ�
WKH�SRVLWLYH�LPSDFWV�RI�JURXSV��EXVLQHVVHV��DQG�SHRSOH�PDNLQJ�
GHFLVLRQV�WKDW�DUH�KHOSLQJ�WR�EULQJ�KXPDQ�GHPDQG�ZLWKLQ�WKH�PHDQV�
RI�WKH�SODQHW��+RZHYHU��QR�VLQJOH�PHWULF�LV�D�FRPSOHWH�PHDVXUH�
RI�VXVWDLQDELOLW\��7KH�(FRORJLFDO�)RRWSULQW�PHDVXUHV�RQH�NH\�
GLPHQVLRQ�RI�VXVWDLQDELOLW\��WKH�H[WHQW�WR�ZKLFK�(DUWK¶V�SURGXFWLYH�
HFRV\VWHPV�KDYH�VẊFLHQW�UHJHQHUDWLYH�FDSDFLW\�WR�NHHS�XS�ZLWK�
KXPDQLW\¶V�FRQVXPSWLYH�GHPDQGV��2WKHU�VXVWDLQDELOLW\�UHOHYDQW�
LQGLFDWRUV�LQFOXGH�WKH�8QLWHG�1DWLRQV¶�+XPDQ�'HYHORSPHQW�,QGH[�
DQG�PHDVXUHV�RI�ELRGLYHUVLW\�

7KH�(FRORJLFDO�)RRWSULQW�ZLOO�QRW�VKRZ�GLUHFWO\�LI�D�FRXQWU\¶V�
UDWHV�RI�FRQVXPSWLRQ�DUH�VXVWDLQDEOH��EXW�LW�ZLOO�VKRZ�ZKHWKHU�
WKH�FRXQWU\¶V�GHPDQG�IRU�HFRORJLFDO�UHVRXUFHV�LV�JUHDWHU�WKDQ�LWV�
ELRSURGXFWLYH�DELOLW\�WR�UHJHQHUDWH�WKRVH�UHVRXUFHV�LQ�D�JLYHQ�
\HDU��LQ�ZKLFK�FDVH�WKH�H[FHVV�GHPDQG�KDV�EHHQ�PHW�WKURXJK�WKH�
LPSRUWLQJ�RI�ELRFDSDFLW\�IURP�RWKHU�FRXQWULHV��7KLV�LQIRUPDWLRQ�LV�
VLJQL¿FDQW�IRU�DQ\�VXVWDLQDELOLW\�DVVHVVPHQW�

10. Does the Ecological Footprint say what is a “fair”  
or “equitable” use of resources?
7KH�)RRWSULQW�GRFXPHQWV�ZKDW�KDV�KDSSHQHG�LQ�WKH�SDVW��,W�
FDQ�TXDQWLWDWLYHO\�GHVFULEH�WKH�HFRORJLFDO�UHVRXUFHV�XVHG�E\�DQ�
LQGLYLGXDO�RU�D�SRSXODWLRQ��EXW�LW�GRHV�QRW�SUHVFULEH�ZKDW�WKH\�
VKRXOG�EH�XVLQJ��5HVRXUFH�DOORFDWLRQ�LV�D�SROLF\�LVVXH��EDVHG�RQ�
VRFLHWDO�EHOLHIV�DERXW�ZKDW�LV�RU�LV�QRW�HTXLWDEOH��$OWKRXJK�)RRWSULQW�
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DFFRXQWLQJ�FDQ�GHWHUPLQH�WKH�DYHUDJH�ELRFDSDFLW\�DYDLODEOH�SHU�
FDSLWD��LW�GRHV�QRW�VWLSXODWH�KRZ�WKLV�ELRFDSDFLW\�VKRXOG�EH�DOORFDWHG�
DPRQJ�LQGLYLGXDOV�RU�FRXQWULHV��+RZHYHU��LW�GRHV�SURYLGH�D�FRQWH[W�
IRU�VXFK�GLVFXVVLRQV�

11. 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?
7KH�(FRORJLFDO�)RRWSULQW�PHDVXUHV�WKH�FXUUHQW�VWDWH�RI�UHVRXUFH�
XVH�DQG�ZDVWH�JHQHUDWLRQ��,W�DVNV��LQ�D�JLYHQ�\HDU��GLG�KXPDQ�
GHPDQGV�RQ�HFRV\VWHPV�H[FHHG�WKH�DELOLW\�RI�HFRV\VWHPV�WR�PHHW�
WKHVH�GHPDQGV"�)RRWSULQW�DQDO\VLV�UHÀHFWV�ERWK�LQFUHDVHV�LQ�WKH�
SURGXFWLYLW\�RI�UHQHZDEOH�UHVRXUFHV�DQG�WHFKQRORJLFDO�LQQRYDWLRQ�
�IRU�H[DPSOH��LI�WKH�SDSHU�LQGXVWU\�GRXEOHV�WKH�RYHUDOO�ḢFLHQF\�
RI�SDSHU�SURGXFWLRQ��WKH�)RRWSULQW�SHU�WRQQH�RI�SDSHU�ZLOO�KDOYH���
(FRORJLFDO�)RRWSULQW�DFFRXQWV�FDSWXUH�WKHVH�FKDQJHV�RQFH�WKH\�
RFFXU�DQG�FDQ�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�WKHVH�LQQRYDWLRQV�
KDYH�VXFFHHGHG�LQ�EULQJLQJ�KXPDQ�GHPDQG�ZLWKLQ�WKH�FDSDFLW\�
RI�WKH�SODQHW¶V�HFRV\VWHPV��,I�WKHUH�LV�D�VẊFLHQW�LQFUHDVH�LQ�
JOREDO�HFRORJLFDO�VXSSO\�DQG�D�UHGXFWLRQ�LQ�KXPDQ�GHPDQG�GXH�WR�
WHFKQRORJLFDO�DGYDQFHV�RU�RWKHU�IDFWRUV��)RRWSULQW�DFFRXQWV�ZLOO�
VKRZ�WKHVH�H̆HFWV�DV�WKH�HOLPLQDWLRQ�RI�JOREDO�RYHUVKRRW�

12. How does the Ecological Footprint support public 
policy development?
%LRFDSDFLW\�DQG�(FRORJLFDO�)RRWSULQW�DFFRXQWLQJ�LQIRUP�SXEOLF�
SROLF\�GHFLVLRQV�LQ�WKH�VDPH�ZD\�WKDW�VDYLQJV�DQG�H[SHQVH�DFFRXQWLQJ�
LQIRUPV�¿QDQFLDO�GHFLVLRQV��*OREDO�)RRWSULQW�1HWZRUN�IRFXVHV�RQ�
WKH�QDWLRQDO�OHYHO�LQ�SDUW�EHFDXVH�PDQ\�LPSRUWDQW�SROLF\�GHFLVLRQV�
DUH�HVWDEOLVKHG�DQG�HQIRUFHG�DW�WKH�QDWLRQDO�OHYHO��VXFK�DV�FDUERQ�
HPLVVLRQ�DQG�R]RQH�GHSOHWLRQ�UHJXODWLRQV�RQ�WKH�HQYLURQPHQWDO�
VLGH��DQG�WD[DWLRQ�DQG�EXGJHWLQJ�RQ�WKH�¿QDQFLDO�VLGH��

(FRORJLFDO�)RRWSULQW�DQG�ELRFDSDFLW\�FDQ�EH�FDOFXODWHG�
IRU�QDWLRQV��UHJLRQV��FLWLHV��DQG�HYHQ�VPDOOHU�SRSXODWLRQ�JURXSV��
7KH�VFLHQFH�EHKLQG�WKH�(FRORJLFDO�)RRWSULQW�UHYHDOV�WKH�UHDOLW\�RI�
UHVRXUFH�OLPLWDWLRQV�DQG�WKXV�HPSRZHUV�HQWLWLHV�DW�DQ\�OHYHO�WR�
PDNH�SROLF\�GHFLVLRQV�IURP�D�UHDOLVWLF�DQG�LQIRUPHG�VWDQGSRLQW��
,W�HPSRZHUV�GHFLVLRQ�PDNHUV�WR�FRPSDUH�WKH�RXWFRPHV�RI�WKRVH�
GHFLVLRQV�WR�HDFK�RWKHU�ZLWKLQ�WKH�FRQWH[W�RI�UHVRXUFH�FRQVWUDLQWV��

13. What NFA calculation improvements have been made 
between LPR 2012 and LPR 2014?
,Q�DGGLWLRQ�WR�FKDQJHV�LQ�WKH�ZD\�JOREDO�KHFWDUHV�DUH�UHSUHVHQWHG�
�VHH�TXHVWLRQ����DQG�RFHDQ�VHTXHVWHUHG�DQWKURSRJHQLF�FDUERQ�LV�
FDOFXODWHG��VHH�TXHVWLRQ�����WKHUH�KDYH�EHHQ�VHYHUDO�LPSURYHPHQWV�
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PDGH�WR�WKH�1DWLRQDO�)RRWSULQW�$FFRXQWV�VLQFH�/35�������(PERGLHG�
HQHUJ\�YDOXHV�KDYH�EHHQ�XSGDWHG�IRU����HOHPHQWV��H�J���QLFNHO�DQG�
PDQJDQHVH���ZKLFK�KDV�UHGXFHG�WKH�FDUERQ�)RRWSULQW�IRU�VRPH�
FRXQWULHV�DQG�LQFUHDVHG�LW�IRU�RWKHUV��%XQNHU�IXHO��ZKLFK�ZDV�
SUHYLRXVO\�DOORFDWHG�EDVHG�RQ�SURGXFWLRQ�WRQQDJH��LV�QRZ�EDVHG�RQ�
FRXQWU\�LPSRUWV��+\GURSRZHU�XQLWV�KDYH�EHHQ�FRUUHFWHG�IURP�7:K�
\HDU�WR�*:K�\HDU��UHVXOWLQJ�LQ�DQ�LQFUHDVH�LQ�FRQVXPSWLRQ�
)RRWSULQW�DQG�ELRFDSDFLW\�LQ�WKH�EXLOW�ODQG�FRPSRQHQW��)LVK�FDWFK�
DQG�WURSKLF�OHYHO�IRUPXODH�KDYH�EHHQ�FRUUHFWHG��DQG�IRXU�¿VK�
FRPPRGLWLHV�KDYH�EHHQ�DGGHG��WKHVH�FKDQJHV�KDG�WKH�ELJJHVW�LPSDFW�
RQ�)RRWSULQWV�RI�FRXQWULHV�WKDW�H[SRUW�ODUJH�TXDQWLWLHV�RI�¿VK��H�J���
(FXDGRU���)LQDOO\��&URDWLD��,FHODQG��/LHFKWHQVWHLQ��0DFHGRQLD��
6ZLW]HUODQG��6HUELD�DQG�0RQWHQHJUR�ZHUH�QHZO\�LQFOXGHG�LQ�
&25,1(�DUHD�GDWD�

127(��&25,1(��&RRUGLQDWLRQ�RI�,QIRUPDWLRQ�RQ�WKH�
(QYLURQPHQW��ODQG�FRYHU�GDWD��SURYLGHG�E\�WKH�(XURSHDQ�
(QYLURQPHQW�$JHQF\�LV�RQH�RI�WKH�VRXUFHV�XVHG�IRU�FDOFXODWLQJ�ODQG�
DUHD�YDOXHV�LQ�WKH�1)$V��7KH�&25,1(�GDWDEDVH�KDV����GL̆HUHQW�
ODQG�XVH�FODVVL¿FDWLRQV�ZKLFK�DUH�UHFODVVL¿HG�LQWR�WKH�1)$¶V�¿YH�
ELRFDSDFLW\�FRPSRQHQWV��&25,1(�ODQG�DUHD�GDWD�LV�XVHG�ZKHQHYHU�
SRVVLEOH�EHFDXVH�WKH�UHVXOWV�DUH�FRQVLGHUHG�PRUH�UREXVW�WKDQ�WKRVH�
IURP�QDWLRQDO�UHSRUWLQJ�RU�HVWLPDWHV�ZKLFK�DUH�WKH�EDVLV�RI�WKH�
5HVRXUFHVWDW�YDOXHV�

For Ecological Footprint detailed method paper, copies of 
sample calculation sheets, data sources and results, please visit: 
www.footprintnetwork.org
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3/($6(�127(������7DEOH�LQFOXGHV�)RRWSULQW�GDWD��LQ�SHUFHQWDJH�YDOXHV���
IRU�FRXQWULHV�ZLWK�SRSXODWLRQV�JUHDWHU�WKDQ���PLOOLRQ������3RSXODWLRQ�
GDWD�LV�IURP�81�)$2�
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2010 Footprint composition 
(as percentage of  total Footprint)

2010 biocapacity composition 
(as percentage of  total 

biocapacity)

$IULFD

$OJHULD ���������� �� �� � � � �� �� �� �� � � � ���

$QJROD ���������� �� �� �� � � �� ��� �� �� �� � � ��

%HQLQ ��������� �� � �� � � �� ��� �� � �� � � ��

%RWVZDQD ��������� �� �� � � � �� �� � �� �� � � ��

%XUNLQD�)DVR ���������� �� �� �� � � � ��� �� �� �� � � ��

%XUXQGL ��������� �� �� �� � � � ��� �� �� � � � ���

&RWH�G¶,YRLUH ���������� �� �� �� �� � � ��� �� �� �� � � ��

&DPHURRQ ���������� �� � �� � � �� ��� �� � �� � � ��

&HQWUDO�$IULFDQ�
5HSXEOLF ��������� �� �� �� � � � ��� � � �� � � ��

&KDG ���������� �� �� �� � � � �� �� �� �� � � ��

&RQJR ��������� �� �� �� � � �� ��� � �� �� � � �

'HPRFUDWLF�
5HSXEOLF�RI�&RQJR� ���������� �� � �� � � � ��� � �� �� � � ��

(J\SW ���������� �� � � � � �� �� �� � � � �� ���

(ULWUHD ��������� �� �� �� � � � ��� � �� � �� � ��

(WKLRSLD ���������� �� �� �� � � � ��� �� �� � � �� ���

*DERQ ��������� �� � �� � � �� �� � �� �� �� � �

*DPELD ��������� �� �� �� � � �� �� �� � �� �� � ��

*KDQD ���������� �� � �� �� � �� �� �� �� �� � � ��

*XLQHD ��������� �� �� �� � � � �� �� �� �� �� � ��

*XLQHD�%LVVDX ��������� �� �� �� � � � �� �� �� �� �� � ��

.HQ\D ���������� �� �� �� � � �� ��� �� �� � � � ���

/HVRWKR ��������� �� �� �� � � � ��� �� �� � � � ���

/LEHULD ��������� �� � �� � � �� ��� � �� �� �� � ��

Table 5: Ecological Footprint and biocapacity data tables
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2010 Footprint composition 
(as percentage of  total Footprint)

2010 biocapacity composition 
(as percentage of  total 
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The water footprint FAQ
7KH�ZDWHU�IRRWSULQW�RI�D�QDWLRQ��EXVLQHVV�RU�SURGXFW�LV�DQ�HPSLULFDO�
LQGLFDWRU�RI�KRZ�PXFK�ZDWHU�LV�FRQVXPHG��ZKHQ�DQG�ZKHUH��
PHDVXUHG�RYHU�WKH�ZKROH�VXSSO\�FKDLQ��7KH�ZDWHU�IRRWSULQW�LV�D�
PXOWLGLPHQVLRQDO�LQGLFDWRU��VKRZLQJ�YROXPHV�EXW�DOVR�PDNLQJ�
H[SOLFLW�WKH�W\SH�RI�ZDWHU�XVH��HYDSRUDWLRQ�RI�UDLQZDWHU��VXUIDFH�
ZDWHU�RU�JURXQGZDWHU��RU�SROOXWLRQ�RI�ZDWHU��DQG�WKH�ORFDWLRQ�DQG�
WLPLQJ�RI�ZDWHU�XVH��

���+RZ�LV�WKH�ZDWHU�IRRWSULQW�GL̆HUHQW�IURP�SUHYLRXVO\�
used methods of calculating water use?
7UDGLWLRQDOO\�VWDWLVWLFV�RQ�ZDWHU�XVH�IRFXV�RQ�PHDVXULQJ�ZDWHU�
ZLWKGUDZDOV�DQG�GLUHFW�ZDWHU�XVH��7KH�ZDWHU�IRRWSULQW�DFFRXQWLQJ�
PHWKRG�WDNHV�D�PXFK�EURDGHU�SHUVSHFWLYH��,W�PHDVXUHV�ERWK�GLUHFW�
DQG�LQGLUHFW�ZDWHU�XVH��ZKHUH�WKH�ODWWHU�UHIHUV�WR�WKH�ZDWHU�XVH�LQ�
WKH�VXSSO\�FKDLQ�RI�D�SURGXFW��7KH�ZDWHU�IRRWSULQW�WKXV�OLQNV�¿QDO�
FRQVXPHUV�DQG�LQWHUPHGLDWH�EXVLQHVVHV�DQG�WUDGHUV�WR�WKH�ZDWHU�
XVH�DORQJ�WKH�ZKROH�SURGXFWLRQ�FKDLQ�RI�D�SURGXFW��7KLV�LV�UHOHYDQW��
EHFDXVH�JHQHUDOO\�WKH�GLUHFW�ZDWHU�XVH�RI�D�FRQVXPHU�RU�EXVLQHVV�LV�
PXFK�VPDOOHU�WKDQ�WKH�WRWDO�ZDWHU�XVHG�DORQJ�WKH�VXSSO\�FKDLQ��6R�
WKH�SLFWXUH�RI�WKH�DFWXDO�ZDWHU�GHSHQGHQF\�RI�D�FRQVXPHU��EXVLQHVV�
RU�FRXQWU\�FDQ�FKDQJH�UDGLFDOO\�

7KH�ZDWHU�IRRWSULQW�PHWKRG�IXUWKHU�GL̆HUV�LQ�WKDW�LW�ORRNV�DW�
ZDWHU�FRQVXPSWLRQ��DV�RSSRVHG�WR�ZLWKGUDZDO���7KLV�UHIHUV�WR�ZDWHU�
WKDW�GRHV�QRW�UHWXUQ�WR�WKH�V\VWHP�IURP�ZKLFK�LW�ZDV�ZLWKGUDZQ�
�H�J���WKH�ZDWHU�ORVW�WKURXJK�HYDSRUDWLRQ���%HVLGHV�WKLV��WKH�ZDWHU�
IRRWSULQW�JRHV�EH\RQG�ORRNLQJ�DW�EOXH�ZDWHU�XVH�RQO\��L�H���XVH�RI�
JURXQG�DQG�VXUIDFH�ZDWHU���,W�DOVR�LQFOXGHV�D�JUHHQ�ZDWHU�IRRWSULQW�
FRPSRQHQW��XVH�RI�UDLQZDWHU��DQG�D�JUH\�ZDWHU�IRRWSULQW�FRPSRQHQW�
�SROOXWHG�ZDWHU��

2. Water is a renewable resource, it remains in the cycle, 
so what’s the problem?
:DWHU�LV�D�UHQHZDEOH�UHVRXUFH��EXW�WKDW�GRHV�QRW�PHDQ�WKDW�LWV�
DYDLODELOLW\�LV�XQOLPLWHG��,Q�D�FHUWDLQ�SHULRG��SUHFLSLWDWLRQ�LV�DOZD\V�
OLPLWHG��6R�LV�WKH�DPRXQW�RI�ZDWHU�WKDW�UHFKDUJHV�JURXQGZDWHU�
UHVHUYHV�DQG�WKDW�ÀRZV�WKURXJK�D�ULYHU��5DLQZDWHU�FDQ�EH�XVHG�LQ�
DJULFXOWXUDO�SURGXFWLRQ��DQG�ZDWHU�LQ�ULYHUV�DQG�DTXLIHUV�FDQ�EH�
XVHG�IRU�LUULJDWLRQ�RU�LQGXVWULDO�RU�GRPHVWLF�SXUSRVHV��%XW�LQ�D�
JLYHQ�SHULRG��RQH�FDQQRW�XVH�PRUH�ZDWHU�WKDQ�LV�DYDLODEOH�±�ULYHUV�
FDQ�UXQ�GU\��DQG�LQ�WKH�ORQJ�WHUP�ZDWHU�FDQQRW�EH�VXVWDLQDEO\�
WDNHQ�IURP�ODNHV�DQG�JURXQGZDWHU�UHVHUYRLUV�IDVWHU�WKDQ�WKH\�DUH�
UHFKDUJHG��7KH�ZDWHU�IRRWSULQW�PHDVXUHV�WKH�DPRXQW�RI�ZDWHU�
DYDLODEOH�LQ�D�FHUWDLQ�SHULRG�WKDW�LV�FRQVXPHG��L�H���HYDSRUDWHG��
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RU�SROOXWHG��,Q�WKLV�ZD\��LW�SURYLGHV�D�PHDVXUH�RI�WKH�DPRXQW�RI�
DYDLODEOH�ZDWHU�DSSURSULDWHG�E\�KXPDQV��7KH�UHPDLQGHU�LV�OHIW�IRU�
QDWXUH��7KH�UDLQZDWHU�QRW�XVHG�IRU�DJULFXOWXUDO�SURGXFWLRQ�LV�OHIW�WR�
VXVWDLQ�QDWXUDO�YHJHWDWLRQ��7KH�JURXQG��DQG�VXUIDFH�ZDWHU�ÀRZV�QRW�
HYDSRUDWHG�IRU�KXPDQ�SXUSRVHV�RU�SROOXWHG�LV�OHIW�WR�VXVWDLQ�KHDOWK\�
DTXDWLF�HFRV\VWHPV�

3. Is there agreement on how to measure a water footprint?
7KH�PHWKRGV�IRU�ZDWHU�IRRWSULQW�DFFRXQWLQJ�KDYH�EHHQ�SXEOLVKHG�
LQ�SHHU�UHYLHZHG�VFLHQWL¿F�MRXUQDOV��,Q�DGGLWLRQ��WKHUH�DUH�DOVR�
SUDFWLFDO�H[DPSOHV�DYDLODEOH�RI�KRZ�WR�DSSO\�WKH�PHWKRGV�WR�
FDOFXODWH�WKH�ZDWHU�IRRWSULQW�RI�D�VSHFL¿F�SURGXFW��DQ�LQGLYLGXDO�
FRQVXPHU��D�FRPPXQLW\�RU�D�EXVLQHVV�RU�RUJDQL]DWLRQ��:KLOH�
WKHUH�LV�JHQHUDO�DJUHHPHQW�DERXW�WKH�GH¿QLWLRQ�DQG�FDOFXODWLRQ�RI�
D�ZDWHU�IRRWSULQW��SUDFWLFDO�TXHVWLRQV�DULVH�DFFRUGLQJ�WR�VSHFL¿F�
FLUFXPVWDQFHV��ZKDW�VKRXOG�EH�LQFOXGHG�DQG�ZKDW�FDQ�EH�H[FOXGHG��
KRZ�WR�GHDO�ZLWK�VLWXDWLRQV�ZKHUH�WKH�VXSSO\�FKDLQ�FDQQRW�EH�
SURSHUO\�WUDFHG��ZKDW�ZDWHU�TXDOLW\�VWDQGDUGV�WR�XVH�ZKHQ�
FDOFXODWLQJ�WKH�JUH\�ZDWHU�IRRWSULQW��DQG�VR�RQ��'LVFXVVLRQ�WKHUHIRUH�
IRFXVHV�RQ�KRZ�WR�KDQGOH�WKRVH�SUDFWLFDO�LVVXHV��7KHUH�LV�DOVR�VWLOO�
GLVFXVVLRQ�DERXW�WKH�SUHFLVH�PHWKRG�RI�KRZ�WR�HVWLPDWH�WKH�ORFDO�
LPSDFWV�RI�D�ZDWHU�IRRWSULQW�

4. Why distinguish between a green, blue and grey water 
footprint?
)UHVKZDWHU�DYDLODELOLW\�LV�GHWHUPLQHG�E\�DQQXDO�SUHFLSLWDWLRQ�
DERYH�ODQG��2QH�SDUW�RI�WKH�SUHFLSLWDWLRQ�HYDSRUDWHV�DQG�WKH�RWKHU�
SDUW�UXQV�R̆�WR�WKH�RFHDQ�WKURXJK�DTXLIHUV�DQG�ULYHUV��%RWK�WKH�
HYDSRUDWLYH�ÀRZ�DQG�WKH�UXQ�R̆�ÀRZ�FDQ�EH�PDGH�SURGXFWLYH�
IRU�KXPDQ�SXUSRVHV��7KH�HYDSRUDWLYH�ÀRZ�FDQ�EH�XVHG�IRU�FURS�
JURZWK�RU�OHIW�IRU�PDLQWDLQLQJ�QDWXUDO�HFRV\VWHPV��WKH�JUHHQ�ZDWHU�
IRRWSULQW�PHDVXUHV�ZKLFK�SDUW�RI�WKH�WRWDO�HYDSRUDWLYH�ÀRZ�LV�
DFWXDOO\�DSSURSULDWHG�IRU�KXPDQ�SXUSRVHV��7KH�UXQ�R̆�ÀRZ�±�WKH�
ZDWHU�ÀRZLQJ�LQ�DTXLIHUV�DQG�ULYHUV�±�FDQ�EH�XVHG�IRU�DOO�VRUWV�RI�
SXUSRVHV��LQFOXGLQJ�LUULJDWLRQ��ZDVKLQJ��SURFHVVLQJ�DQG�FRROLQJ��
7KH�EOXH�ZDWHU�IRRWSULQW�PHDVXUHV�WKH�YROXPH�RI�JURXQGZDWHU�DQG�
VXUIDFH�ZDWHU�FRQVXPHG��L�H���ZLWKGUDZQ�DQG�WKHQ�HYDSRUDWHG��7KH�
JUH\�ZDWHU�IRRWSULQW�PHDVXUHV�WKH�YROXPH�RI�ZDWHU�ÀRZ�LQ�DTXLIHUV�
DQG�ULYHUV�SROOXWHG�E\�KXPDQV��,Q�WKLV�ZD\��WKH�JUHHQ��EOXH�DQG�JUH\�
ZDWHU�IRRWSULQWV�PHDVXUH�GL̆HUHQW�VRUWV�RI�ZDWHU�DSSURSULDWLRQ�
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5. Isn’t it too simplistic to add all cubic metres of water used 
into one aggregate indicator?
7KH�DJJUHJDWH�ZDWHU�IRRWSULQW�VKRZV�WKH�WRWDO�YROXPH�RI�IUHVK�ZDWHU�
FRQVXPHG�RU�SROOXWHG�DQQXDOO\��,W�VHUYHV�DV�D�URXJK�LQGLFDWRU��
LQVWUXPHQWDO�LQ�DZDUHQHVV�UDLVLQJ�DQG�IRU�JHWWLQJ�DQ�LGHD�RI�ZKHUH�
PRVW�RI�WKH�ZDWHU�JRHV��7KH�ZDWHU�IRRWSULQW�FDQ�EH�SUHVHQWHG�DV�RQH�
DJJUHJDWH�QXPEHU��EXW�LQ�IDFW�LW�LV�D�PXOWLGLPHQVLRQDO�LQGLFDWRU�
RI�ZDWHU�XVH��VKRZLQJ�GL̆HUHQW�VRUWV�RI�ZDWHU�FRQVXPSWLRQ�DQG�
SROOXWLRQ��'HYHORSLQJ�VWUDWHJLHV�IRU�VXVWDLQDEOH�ZDWHU�XVH�UHTXLUHV�WKH�
PRUH�GHWDLOHG�OD\HU�RI�LQIRUPDWLRQ�HPEHGGHG�LQ�WKH�FRPSRVLWH�ZDWHU�
IRRWSULQW�LQGLFDWRU�

6. How does water footprint relate to the Ecological 
Footprint?
7KH�ZDWHU�IRRWSULQW�FRQFHSW�LV�SDUW�RI�D�ODUJHU�IDPLO\�RI�FRQFHSWV�
WKDW�KDYH�EHHQ�GHYHORSHG�LQ�WKH�HQYLURQPHQWDO�VFLHQFHV�RYHU�
WKH�SDVW�GHFDGH��$�³IRRWSULQW´�LQ�JHQHUDO�KDV�EHFRPH�NQRZQ�DV�D�
TXDQWLWDWLYH�PHDVXUH�VKRZLQJ�WKH�DSSURSULDWLRQ�RI�QDWXUDO�UHVRXUFHV�
RU�SUHVVXUH�RQ�WKH�HQYLURQPHQW�E\�KXPDQ�EHLQJV��7KH�ZDWHU�IRRWSULQW�
FRPSOHPHQWV�WKH�(FRORJLFDO�)RRWSULQW��$Q�LPSRUWDQW�IHDWXUH�RI�WKH�
ZDWHU�IRRWSULQW�LV�WKH�LPSRUWDQFH�RI�VSHFLI\LQJ�VSDFH�DQG�WLPH��7KLV�
LV�QHFHVVDU\�EHFDXVH�WKH�DYDLODELOLW\�RI�ZDWHU�YDULHV�KLJKO\�GHSHQGLQJ�
RQ�WKH�ULYHU�EDVLQ�DQG�WKH�WLPH�RI�\HDU��VR�WKDW�ZDWHU�DSSURSULDWLRQ�
VKRXOG�DOZD\V�EH�FRQVLGHUHG�LQ�LWV�ORFDO�FRQWH[W�

For more information consult www.waterfootprintnetwork.org
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Adaptation 7KH�SURFHVV�RI�DGMXVWPHQW�WR�DFWXDO�RU�H[SHFWHG�FOLPDWH�FKDQJH�
DQG�LWV�H̆HFWV�LQ�KXPDQ�DQG�QDWXUDO�V\VWHPV��

Biocapacity 7KH�FDSDFLW\�RI�HFRV\VWHPV�WR�SURGXFH�XVHIXO�ELRORJLFDO�PDWHULDOV�
DQG�WR�DEVRUE�ZDVWH�PDWHULDOV��VSHFL¿FDOO\��FDUERQ�GLR[LGH��
JHQHUDWHG�E\�KXPDQV��XVLQJ�FXUUHQW�PDQDJHPHQW�VFKHPHV�DQG�
WHFKQRORJLHV��%LRFDSDFLW\�LV�PHDVXUHG�LQ�JOREDO�KHFWDUHV��*OREDO�
)RRWSULQW�1HWZRUN��������

%LRFDSDFLW\�GH¿FLW�
and reserve

7KH�GL̆HUHQFH�EHWZHHQ�D�SRSXODWLRQ¶V�(FRORJLFDO�)RRWSULQW�DQG�
WKH�ELRFDSDFLW\�RI�LWV�UHJLRQ�RU�FRXQWU\��$�ELRFDSDFLW\�GH¿FLW�
RFFXUV�ZKHQ�WKH�)RRWSULQW�RI�D�SRSXODWLRQ�H[FHHGV�LWV�UHJLRQ¶V�
RU�FRXQWU\¶V�ELRFDSDFLW\��$�ELRFDSDFLW\�UHVHUYH�RFFXUV�ZKHQ�WKH�
RSSRVLWH�LV�WKH�FDVH��,W�LV�PHDVXUHG�LQ�JOREDO�KHFWDUHV��*OREDO�
)RRWSULQW�1HWZRUN��������

Blue water footprint )UHVKZDWHU�ZLWKGUDZQ�IURP�VXUIDFH�RU�JURXQGZDWHU�VRXUFHV�WKDW�
LV�XVHG�E\�SHRSOH�DQG�QRW�UHWXUQHG��LQ�DJULFXOWXUDO�SURGXFWV�WKLV�
LV�PDLQO\�DFFRXQWHG�IRU�E\�HYDSRUDWLRQ�RI�LUULJDWLRQ�ZDWHU�IURP�
¿HOGV��+RHNVWUD�HW�DO����������

Built-up land ,Q�WKH�(FRORJLFDO�)RRWSULQW��WKH�ELRORJLFDOO\�SURGXFWLYH�DUHD�
FRYHUHG�E\�KXPDQ�LQIUDVWUXFWXUH��LQFOXGLQJ�WUDQVSRUWDWLRQ��
KRXVLQJ�DQG�LQGXVWULDO�VWUXFWXUHV��*OREDO�)RRWSULQW�1HWZRUN��
�������

Cropland ,Q�WKH�(FRORJLFDO�)RRWSULQW��WKH�DUHD�WKDW�SURGXFHV�FURSV�IRU�IRRG�
DQG�¿EUH�IRU�KXPDQ�FRQVXPSWLRQ��IHHG�IRU�OLYHVWRFN��RLO�FURSV�
DQG�UXEEHU��,W�LV�PHDVXUHG�LQ�JOREDO�KHFWDUHV��*OREDO�)RRWSULQW�
1HWZRUN��������

Ecological Footprint $�PHDVXUH�RI�KRZ�PXFK�ELRORJLFDOO\�SURGXFWLYH�ODQG�DQG�ZDWHU�
DQ�LQGLYLGXDO��SRSXODWLRQ�RU�DFWLYLW\�UHTXLUHV�WR�SURGXFH�DOO�WKH�
UHVRXUFHV�LW�FRQVXPHV��DQG�WR�DEVRUE�WKH�ZDVWH�LW�JHQHUDWHV��
XVLQJ�SUHYDLOLQJ�WHFKQRORJ\�DQG�UHVRXUFH�PDQDJHPHQW�SUDFWLFHV��
7KH�(FRORJLFDO�)RRWSULQW�LV�XVXDOO\�PHDVXUHG�LQ�JOREDO�KHFWDUHV��
%HFDXVH�WUDGH�LV�JOREDO��DQ�LQGLYLGXDO�RU�FRXQWU\¶V�)RRWSULQW�
LQFOXGHV�ODQG�RU�VHD�IURP�DOO�RYHU�WKH�ZRUOG��$OVR�UHIHUUHG�WR�LQ�
VKRUW�DV�)RRWSULQW��*OREDO�)RRWSULQW�1HWZRUN���������

Ecological overshoot :KHQ�D�SRSXODWLRQ¶V�GHPDQGV�RQ�DQ�HFRV\VWHP�H[FHHG�
WKH�FDSDFLW\�RI�WKDW�HFRV\VWHP�WR�UHJHQHUDWH�WKH�UHVRXUFHV�
GHPDQGHG��2YHUVKRRW�UHVXOWV�LQ�HFRORJLFDO�DVVHWV�EHLQJ�
GLPLQLVKHG�DQG�FDUERQ�ZDVWH�DFFXPXODWLQJ�LQ�WKH�DWPRVSKHUH�
�*OREDO�)RRWSULQW�1HWZRUN��������

GLOSSARY OF TERMS
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Ecoregions /DUJH�XQLW�RI�ODQG�RU�ZDWHU�FRQWDLQLQJ�D�JHRJUDSKLFDOO\�GLVWLQFW�
DVVHPEODJH�RI�VSHFLHV��QDWXUDO�FRPPXQLWLHV�DQG�HQYLURQPHQWDO�
FRQGLWLRQV�

(QYLURQPHQWDO�ÀRZV� 7KH�TXDOLW\��TXDQWLW\�DQG�WLPLQJ�RI�ZDWHU�ÀRZV�UHTXLUHG�WR�
PDLQWDLQ�WKH�FRPSRQHQWV��IXQFWLRQV��SURFHVVHV��DQG�UHVLOLHQFH�RI�
DTXDWLF�HFRV\VWHPV�ZKLFK�SURYLGH�JRRGV�DQG�VHUYLFHV�WR�SHRSOH�
�:RUOG�%DQN��

Externality $�FRVW��RU�EHQH¿W��WKDW�D̆HFWV�D�SDUW\�ZKR�GLG�QRW�FKRRVH�
WR�LQFXU�LW��QRW�DFFRXQWHG�IRU�LQ�PDUNHW�SULFHV�RU�RWKHUZLVH�
FRPSHQVDWHG�

Fishing grounds ,Q�WKH�(FRORJLFDO�)RRWSULQW��WKH�DUHD�RI�PDULQH�DQG�LQODQG�ZDWHUV�
UHTXLUHG�DYDLODEOH�WR�KDUYHVW�¿VK�DQG�RWKHU�VHDIRRG��*OREDO�
)RRWSULQW�1HWZRUN��������

Forest product 
Footprint

,Q�WKH�(FRORJLFDO�)RRWSULQW��WKH�DUHD�RI�IRUHVW�UHTXLUHG�WR�VXSSRUW�
WKH�KDUYHVW�RI�IXHO�ZRRG��SXOS�DQG�WLPEHU�SURGXFWV��7KLV�LV�
GLVWLQFW�IURP�WKH�FDUERQ�)RRWSULQW��ZKLFK�LV�WKH�DUHD�RI�IRUHVWHG�
ODQG�UHTXLUHG�WR�VHTXHVWHU�DQWKURSRJHQLF�&2��HPLVVLRQV�WKDW�DUH�
QRW�DEVRUEHG�E\�WKH�RFHDQV��*OREDO�)RRWSULQW�1HWZRUN��������

Global hectare (gha) $�KHFWDUH�RI�ELRORJLFDOO\�SURGXFWLYH�ODQG�RU�VHD�DUHD�ZLWK�
ZRUOG�DYHUDJH�ELRSURGXFWLYLW\�LQ�D�JLYHQ�\HDU��%RWK�(FRORJLFDO�
)RRWSULQW�DQG�ELRFDSDFLW\�UHVXOWV�DUH�H[SUHVVHG�LQ�WKLV�JOREDOO\�
FRPSDUDEOH��VWDQGDUGL]HG�XQLW��6LQFH�������DOO�)RRWSULQW�
DQG�ELRFDSDFLW\�UHVXOWV�DUH�H[SUHVVHG�LQ�constant global 
hectares��JOREDO�KHFWDUHV�ZKLFK�IRU�DOO�SUHYLRXV�\HDUV�KDYH�EHHQ�
QRUPDOL]HG�EDVHG�RQ�WKH�DYHUDJH�\LHOGV�RI�SURGXFWLYH�DUHD�LQ�
WKH�PRVW�UHFHQW�\HDU�EHLQJ�UHSRUWHG��*OREDO�)RRWSULQW�1HWZRUN��
������

Green water 
footprint 

9ROXPH�RI�UDLQZDWHU�FRQVXPHG�GXULQJ�WKH�SURGXFWLRQ�SURFHVV��
7KLV�LV�SDUWLFXODUO\�UHOHYDQW�IRU�DJULFXOWXUDO�DQG�IRUHVWU\�
SURGXFWV��SURGXFWV�EDVHG�RQ�FURSV�RU�ZRRG���ZKHUH�LW�UHIHUV�
WR�WKH�WRWDO�UDLQZDWHU�HYDSRWUDQVSLUDWLRQ��IURP�¿HOGV�DQG�
SODQWDWLRQV��SOXV�WKH�ZDWHU�LQFRUSRUDWHG�LQWR�WKH�KDUYHVWHG�FURS�
RU�ZRRG��+RHNVWUD�HW�DO���������

Grey water footprint 9ROXPH�RI�ZDWHU�UHTXLUHG�WR�GLOXWH�SROOXWDQWV�WR�VXFK�DQ�H[WHQW�
WKDW�WKH�TXDOLW\�RI�WKH�ZDWHU�UHPDLQV�DERYH�DJUHHG�ZDWHU�TXDOLW\�
VWDQGDUGV��+RHNVWUD�HW�DO���������

Grazing land ,Q�WKH�(FRORJLFDO�)RRWSULQW��WKH�ODQG�XVHG�WR�UDLVH�OLYHVWRFN�IRU�
PHDW��GDLU\��KLGH�DQG�ZRRO�SURGXFWV��7KLV�JUD]LQJ�)RRWSULQW�LV�LQ�
DGGLWLRQ�WR�WKH�ODQG�XVHG�WR�JURZ�DQLPDO�IHHG��ZKLFK�LV�LQFOXGHG�
XQGHU�WKH�FURSODQG�IRRWSULQW��*OREDO�)RRWSULQW�1HWZRUN��������
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Human Development 
Index (HDI)

*HQHUDWHG�E\�81'3��WKH�+',�UDQNV�FRXQWULHV¶�KXPDQ�
GHYHORSPHQW�XVLQJ�D�VFRUH�EDVHG�RQ�OHYHOV�RI�HGXFDWLRQ��LQFRPH�
DQG�OLIH�H[SHFWDQF\��

Inequality 
adjusted Human 

Development Index 
(IHDI)

7KH�,+',�DFFRXQWV�IRU�LQHTXDOLW\�LQ�HDFK�RI�WKH�WKUHH�GLPHQVLRQV�
RI�WKH�+',�±�HGXFDWLRQ��OLIH�H[SHFWDQF\�DQG�LQFRPH�SHU�FDSLWD�
±�E\�GLVFRXQWLQJ�WKH�DYHUDJH�YDOXH�RI�HDFK�RQH�DFFRUGLQJ�WR�LWV�
OHYHO�RI�LQHTXDOLW\��

Megacity $�PHWURSROLWDQ�DUHD�ZLWK�D�WRWDO�SRSXODWLRQ�LQ�H[FHVV�RI����
PLOOLRQ�SHRSOH��

Natural capital 7KH�VWRFN�RI�QDWXUDO�DVVHWV��ODQG��ZDWHU��ELRGLYHUVLW\��WKDW�
VXSSRUWV�WKH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV�

Presumptive 
HQYLURQPHQWDO�ÀRZ�

requirement

3UHVXPSWLYH�HQYLURQPHQWDO�ÀRZ�UHTXLUHPHQW�UHIHUV�WR�
UHVWULFWLQJ�K\GURORJLF�DOWHUDWLRQV�WR�ZLWKLQ�D�SHUFHQWDJH�EDVHG�
UDQJH�DURXQG�QDWXUDO�RU�KLVWRULF�ÀRZ�YDULDELOLW\��,W�WHOOV�XV�KRZ�
PXFK�ZDWHU�VKRXOG�VWD\�LQ�WKH�ULYHU��5LFKWHU�HW�DO���������

Representative 
Concentration 

Pathways (RCP) 

%HQFKPDUN�HPLVVLRQ�VFHQDULRV�WKDW�UHSUHVHQW�D�EURDG�UDQJH�
RI�OLWHUDWXUH�EDVHG�FOLPDWH�RXWFRPHV�DQG�DUH�XVHG�IRU�FOLPDWH�
PRGHOOLQJ�DQG�UHVHDUFK�

Resilience 7KH�FDSDFLW\�RI�D�VRFLDO�HFRORJLFDO�V\VWHP�WR�FRSH�ZLWK�D�
KD]DUGRXV�HYHQW�RU�GLVWXUEDQFH��UHVSRQGLQJ�RU�UHRUJDQL]LQJ�LQ�
ZD\V�WKDW�PDLQWDLQ�LWV�HVVHQWLDO�IXQFWLRQ��LGHQWLW\�DQG�VWUXFWXUH��
ZKLOH�DOVR�PDLQWDLQLQJ�WKH�FDSDFLW\�IRU�DGDSWDWLRQ��OHDUQLQJ��DQG�
WUDQVIRUPDWLRQ��$UFWLF�&RXQFLO���������

Water footprint of 
national production

7KH�WRWDO�YROXPH�RI�IUHVKZDWHU�D�FRXQWU\�XVHV��LQ�FXELF�PHWUHV�
SHU�\HDU��P��\��WR�SURGXFH�JRRG�DQG�VHUYLFHV��ZKHWKHU�WKH\�DUH�
FRQVXPHG�ORFDOO\�RU�H[SRUWHG��+RHNVWUD�HW�DO���������

Water scarcity 7KH�ODFN�RI�VẊFLHQW�DYDLODEOH�ZDWHU�UHVRXUFHV�WR�PHHW�WKH�
GHPDQGV�RI�ZDWHU�XVDJH�ZLWKLQ�D�UHJLRQ��:DWHU�VFDUFLW\�YDULHV�
ZLWKLQ�WKH�\HDU�DQG�IURP�\HDU�WR�\HDU��+RHNVWUD�HW�DO����������
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LIST OF ABBREVIATIONS
ADB $VLDQ�'HYHORSPHQW�%DQN
ASC $TXDFXOWXUH�6WHZDUGVKLS�&RXQFLO
BRIICS %UD]LO��5XVVLD��,QGLD��,QGRQHVLD��� �
� &KLQD��6RXWK�$IULFD
CBD &RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\
CBS  &HQWUDO�%XUHDX�RI�6WDWLVWLFV
CCAMLR &RPPLVVLRQ�IRU�&RQVHUYDWLRQ�RI� 
� $QWDUFWLF�0DULQH�/LYLQJ�5HVRXUFHV
CDIAC &DUERQ�'LR[LGH�,QIRUPDWLRQ�
� $QDO\VLV�&HQWUH
CFC &KORURÀXRURFDUERQ�
CO2 &DUERQ�GLR[LGH
CISL &DPEULGJH�,QVWLWXWH�IRU�
� 6XVWDLQDELOLW\�/HDGHUVKLS
FAO 8QLWHG�1DWLRQV�)RRG�DQG�
� $JULFXOWXUDO�2UJDQL]DWLRQ
FLORON )ORULVWLVFK�2QGHU]RHN�1HGHUODQG
GDP *URVV�'RPHVWLF�3URGXFW
gha *OREDO�KHFWDUHV
Gm3 %LOOLRQ�FXELF�PHWUHV
GRID *OREDO�5HVRXUFH�,QIRUPDWLRQ�� �
� 'DWDEDVH��81(3�
HDI +XPDQ�'HYHORSPHQW�,QGH[
ICEM ,QWHUQDWLRQDO�&HQWUH�IRU� 
� (QYLURQPHQWDO�0DQDJHPHQW
IGCP ,QWHUQDWLRQDO�*RULOOD�&RQVHUYDWLRQ���
� 3URJUDPPH
IHDI ,QHTXDOLW\�DGMXVWHG�+XPDQ� 
� 'HYHORSPHQW�,QGH[
IPCC ,QWHUJRYHUQPHQWDO�3DQHO�RQ�
� &OLPDWH�&KDQJH
IUCN ,QWHUQDWLRQDO�8QLRQ�IRU�WKH�� �
� &RQVHUYDWLRQ�RI�1DWXUH
LPI Living Planet Index®

LPI-D 'LYHUVLW\�ZHLJKWHG�/3,
LPI-U 8QZHLJKWHG�/3,
MEA  0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW
NGO 1RQ�JRYHUQPHQWDO�RUJDQL]DWLRQ
Nr 5HDFWLYH�1LWURJHQ
OBIS 2FHDQ�%LRJHRJUDSKLF�,QIRUPDWLRQ�
� 6\VWHP��,QWHUJRYHUQPHQWDO�� �
� 2FHDQRJUDSKLF�&RPPLVVLRQ�RI�� �
� 81(6&2�

OECD 2UJDQLVDWLRQ�IRU�(FRQRPLF�� �
� &RRSHUDWLRQ�DQG�'HYHORSPHQW
PES 3D\PHQW�IRU�HFRV\VWHP�VHUYLFHV
ppm 3DUWV�SHU�PLOOLRQ
RCP 5HSUHVHQWDWLYH�&RQFHQWUDWLRQ�� �
� 3DWKZD\V��,3&&�
REDD 5HGXFLQJ�HPLVVLRQV�IURP�
� GHIRUHVWDWLRQ�DQG�IRUHVW�
� GHJUDGDWLRQ
SEI 6WRFNKROP�(QYLURQPHQW�,QVWLWXWH
SOFIA 6WDWH�RI�:RUOG�)LVKHULHV�DQG�� �
� $TXDFXOWXUH�UHSRUW
SRC 6WRFNKROP�5HVLOLHQFH�&HQWUH
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� RI�,8&1
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TNC 7KH�1DWXUH�&RQVHUYDQF\
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UNDP 8QLWHG�1DWLRQV�'HYHORSPHQW�� �
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UNICEF 8QLWHG�1DWLRQV�&KLOGUHQ¶V� 
� )XQG
WCED :RUOG�&RPPLVVLRQ�RQ�
� (QYLURQPHQW�DQG�'HYHORSPHQW
WFC :RUOG�)XWXUH�&RXQFLO
WFN :DWHU�)RRWSULQW�1HWZRUN
WHO :RUOG�+HDOWK�2UJDQL]DWLRQ� 
� �8QLWHG�1DWLRQV�
WRG :DWHU�5HVRXUFHV�*URXS
ZNDD =HUR�QHW�GHIRUHVWDWLRQ�DQG�IRUHVW�� �
� GHJUDGDWLRQ
ZSL =RRORJLFDO�6RFLHW\�RI�/RQGRQ
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