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WWF Living Planet 2016 Report

Å The 2016 edition of the LPR 

highlights thetremendous pressure 

that humanity is putting on our 

planet. 

Å We are using 50 per cent more 

resources than the Earth can provide. 

Å By 2030, even two planets will not be 

enough.



Eco Footprint 1961
Source : Living planet Report ςWWF (2012)



Eco Footprint 2008
Source : Living planet Report ςWWF (2012)



SDGs DIRECTLY DEPENDENT ON NATURAL 
RESOURCES



What are SDGs?

Å17 ambitious goals: to guide national policies for the 

next 15 years

Å169 associated targets:  

ïvery general, aspirational and global, each government to set 

its own national targets guided by the global level of 

ambition but taking into account national circumstances.

Å230 global indicators: for global follow-up and review 

and not necessarily applicable in all national contexts. 



Stakeholders roles 

ACTOR ROLE

National 

Governments 

Providingpolicysupport,legalframeworksandfinancialresourcesfor translating

the Agendagoalsinto action

Regional & Local 

Governments 

Working with local stakeholdersto generate, promote and fund initiatives

contributing to the realizationof the goal of the Agendawithin the national

policyframeworks

Civil Society and 

NGOs

PlayingaάŎƘŜŎƪǎandōŀƭŀƴŎŜέrole on processesandinitiatives

International 

organizations

Promoting international cooperation and developingpolicy recommendations

for guidanceover the SDGsimplementation; Assessingthe state of the progress

of current implementationefforts

Business 

Organizations

Central role, the new businessmodels will generate fundamental changesin

behaviornecessaryto achievemostof the SDGs

Academia/Research Identifying problems and solutions,providing the scientific evidenceand the

basesfor implementationmodelson scientificassumptionsandinnovation



INTERNATIONAL POLICY NEEDS A SCIENCE BASE

Theinternational resourcepanel
wascreatedin 2007asa science-
policy interface in respondingto
economicgrowth, escalatinguse
of natural resources and
deteriorating environment and
climatechange.

Climate Change

Biodiversity Loss

Hazardous Substances

Ozone Depletion

Resource Efficiency

IPCC

IPBES

Assessments under  
the Basel Convention

aƻƴǘǊŜŀƭ tǊƻǘƻŎƻƭΩǎ 
Scientific Assessments

International 

Resource Panel IRP



THE WORLD WE LIVE 
IN 

AND CHALLENGES WE ARE FACING



ÅGrowth of population by a factor 3.7

ÅAnnual extraction of construction materials grew by a factor of 

34, ores and minerals by a factor of 27, fossil fuels by a factor 

of 12, biomass by a factor of 3.6

ÅTotal material extraction grew by a factor of 8

ÅGHG emissions grew by a factor of 13

20th CENTURY
THE GREAT ACCELERATION 



ÅPopulationgrowth (2050 ð9.7 

billion)

ÅPer capita consumption growth 

(McKinsey estimates up to 3 

billion consumers moving from 

low to middle class consumption 

till 2030)

21st CENTURY
FACTS WE CAN NOT IGNORE

POPULATION 



ÅOxfam Report: 62 people own the 

same as half of the world and the 

richest 1% is more wealthythan the 

rest of the world)

ÅNearly 800 million people are hungry,

over 2 billion suffer from 

micronutrient deficiencies é while 

over 2 billion people are obese

ÅWe throw away one third of the food

21st CENTURY
FACTS WE CAN NOT IGNORE

POVERTY AND SOCIAL INEQUALITY 



Å60% of ecosystemsalready degraded 

or used unsustainably

ÅIncreasing evidence of the climate 

change threat

Å33% of soils is moderately to highly 

degraded due to erosion, nutrient 

depletion, acidification, salinization, 

compaction and chemical pollution

Å467 000premature deaths yearly in 

21st CENTURY
FACTS WE CAN NOT IGNORE

ENVIRONMENT



ÅAround 50% of urban fabric expected to exist by 
2050 still needs to be constructed

ÅBetween 2000 and 2030 it is estimated that 
developing countries would have added 400,000 
km2 of built-up urban areaΣ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ 
built-up area in 2000

Å In  the  three  years period (2011-2013), Chinahas 
used  more cement than  the USAduring the entire 
20th century

21st CENTURY
FACTS WE CAN NOT IGNORE

URBANISATION



Latest Update:  GEO6 launched March 
2019, Nairobi UNEA4



INTERNATIONAL
DEVELOPMENTS



The 2030 Sustainable Development Goals (SDG)

UNIDO RECPNetGlobal Executive 
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Time line on the Rise of SDG12 - SCP

Å At the turn of the century, CP initiatives have been admitted as supply side 

and been successful to some extent in its pursuance;

Å The rebound effect and recognition of SC as the other side of the same coin 

evolved UNEP/UNIDO focus to SCP; while UNIDO also embraced its 

industrialization mandate, integrated various CP-related works (CP, EE, etc.) 

into RECP; 

Å UNEP/UNIDO NCPC evolved to RECPNet;

Å SinceRio+10, Marrakech Process took stage in identifying regional SCP 

priorities, while SDG consultation started as well;

Å In CSD 18/19, 5 themes wherein the last but not the least is SCP, which 

seamlessly connect 18th/19th cycles to the Rio+20, The Future We Want;

Å Rio+20 placed UNEP in the limelight with 10YFP;

Å SDG 2015 launched with SCP as SDG12

Photo source:  mexperience.com/mexicos-time-zones/



Sustainable Consumption and Production is the most 
efficient strategy to avoid trade-offs and create synergies 
to resolve the development and environmental challenges 

articulated in the SDGs.



SDGs DIRECTLY DEPENDENT ON NATURAL 
RESOURCES
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THE NEW UNEP IRP MATERIAL FLOW 
AND RESOURCE PRODUCTIVITY DATA 

SET

Å A coherent account of material use in the global economy and 
for every nation, complementary to the System of National 
Accounts

Å A large data set covering 40 years (1970ð2010) and most 
countries of the world. 

Å Presents direct and consumption-based material flow indicators, 
covering total usage, per capita use and material use per US$.

Å Information should help identify opportunities, risks and  
vulnerabilities related to the global supply of primary materials 
and  show the potential for efficiency gains and reductions in 
materialuse  in the globaleconomy



GLOBAL MATERIAL FLOWS 
AND 

RESOURCE PRODUCTIVITY 
(1970-2010)

Å Consumptionhas been stronger driver of growth in material use that population 

growth 

Å Since 2000 material efficiency has declined - global economy needs more 

materials per unit of GDP. Production has shifted from material efficient 

countries to countries that have lower material efficiency 

Å The richest countries consume on average 10 times more materials as the 

poorest

Å The level of well-being achieved in wealthy industrial countries cannot be 

generalised globally based on the same system of production and consumption



ÅAnnual global extraction of materials grew from 22 billion tonnes in  
1970 to around 70 billion tonnes in 2010

ÅNon-metallic minerals used in construction was the fastest growing  
group of materials

Figure 1. Global material extraction (DE) by four material categories, 1970 ð2010, million tonnes

GLOBAL MATERIAL USE HASACCELERATED



MATERIAL EXTRACTION GREW UNEVENLY IN THE  

GLOBALECONOMY
ÅAsia and the Pacific had the largest growth, especially China and  

SoutheastAsia

ÅGrowth in Asia and the Pacific reverberated in Latin America and  
Africa who supplied materials to Asia

Figure 2. Domestic extraction (DE) by seven subregions, 1970ð2010, million tonnes



CONSUMPTION IS DRIVING GLOBAL MATERIALUSE

ÅGrowth in per capita income and consumption have been the  

strongest driver of growth in material use, even more  

important than population growth in recent decades

Figure 5. Drivers of net change in domestic material consumption between 2000 and 2010 for world regions: population,  

affluence, and material intensity



RICHEST COUNTRIES CONSUME ON AVERAGE 10TIMES  

THE MATERIALS AS POORESTCOUNTRIES

ÅAverage material footprint of medium HDI countries has grown  
slowly over past two decades, reaching 5 tonnes per capita, while
material footprint in low HDI countries has been stagnant for the  
past two decades at 2.5 tonnes per capita

Figure 8. Per capita material footprint (MF) by HDI level, 1990 ð2010 (the HDI is a compound index on life expectancy, literacy and income)



OVERALL DECLINE IN MATERIALEFFICIENCY
ÅGlobal economy now needs more materials per unit of GDP than it did at  

the turn of the century

ÅThis has been caused by large shift of economic activity from very  
material -efficient economies such as Japan, the Republic of Korea and  
Europe to the much less material -efficient economies of China, India and  
SoutheastAsia

Figure 7. Material intensity by development status and global material intensity, 1970ð2010



THE LEVEL OF WELL-BEING ACHIEVED IN WEALTHY INDUSTRIAL  

COUNTRIES CANNOT BE GENERALIZED GLOBALLY BASED ONTHE  

SAME SYSTEM OF PRODUCTION ANDCONSUMPTION

Figure 6. Per-capita material footprint (MF) by seven world regions, 1990 and 2010,  

tonnes

If current systems of  

production and provision  

for major services will not  

be changed, nine billion  

people would require about  

180 billion tonnes of  

materials annually by 2050,  

almost three times todayõs  

amounts



AND é

SOLUTIONS



DECOUPLING IS THE IMPERATIVE OF MODERN 

ENVIRONMENTALAND  ECONOMICPOLICY

Eco-civilization, Sufficiency Economy, De-growth



Å Developed economies will need to adopt strategies

that  bring their resource consumption down to

globally sustainable levels (ABSULUTEDECOUPLING)

ÅDeveloping nations must strive to improve resource  

efficiencies and cleaner production processes as their net  

consumption of natural resources increases for a period  

until they achieve a societally acceptable quality of life

(RELATIVEDECOUPLING)



Large Statement to go hereé!

Source: WRI et al., 2000, 2016; Rapera, Chiu, et al.
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Comparisons between China and Other 

Countries

Countries US Canada Japan Australia

SO2emission(kg/1000usdGDP) 2.3 3.7 0.3 4.7

NOx emission(kg/1000usdGDP) 2.7 2.9 0.6 5.5

Countries France Germany OECD China

SO2emission(kg/1000usdGDP) 0.8 0.7 2.0 18.5

NOx emission(kg/1000usdGDP) 1.4 1.0 2.1 16.6

Geng, ISIE 2005



Resource use in Asia Pacific dominates global use...

Source: UNEP Janet Salem



Material use per capita in 2015

8 t/cap: Rate at which 
we would have to stop 

consuming to halt 
current levels of 

resource extraction

15 t/cap: Rate at which 
current socio-economic 
models correlate with 
material standard of 

living

Source: UNEP Janet Salem



Increasing intensity of resource use in Asia Pacific 

Source: UNEP Janet Salem



Systems Thinking
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Economic system

Objectives: 
to MAXimizeoutput with MINimuminput, and operating within the carrying 

capacity of the eco-system

Human well-being 
and social equity

Environmental risks 
and ecological 
scarcities

Products &
Services

By-products 

resources

Conservation 
of Resources

Resource 
Efficiency
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KalundborgIndustrial Symbiosis 

- Waste Flow
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KalundborgIndustrial Symbiosis -

Water Flow

Asnæs

Power Station

Statoil

Refinery

Municipality

of Kalundborg

Novo

Nordisk

Lake
Tissø

Waste

Water

Steam

Steam

Water Water

Water

Used Water

Water
Artificial

Lake

Source: UNEP 2002 (Erkman) 2004 (Chiu)



6/17/2019 55

KalundborgIndustrial Symbiosis 

- Energy Flow
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EIP Initiatives in Asia Pacific Region

Source: Anthony SF Chiu for Asia Pacific (updated on Nov 2, 2004) 

Korea.

Source:  Updated by Anthony SF Chiu on June 15, 2005

. 

SingaporeSri Lanka

Vietnam

China

.



Marrakech Process



SUSTAINABLE 

CONSUMPTION & 

PRODUCTION

URBANIZATION

Å Infrastructure

Å Transportation

Å Housing

Å Food system

Å Clothing

Å IRP  CITIES DECOUPLING

Å IRP  REFURB

10YFP 

Å Sustainable Public 
Procurement

Å Consumer Information

Å Sustainable Tourism

Å Sustainable Lifestyle and 
Education

Å Sustainable Buildings and 
Construction

Å Sustainable Food Systems



Circular Economy (C2C) Elleen

MacArthur Fdn


