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Losses are also apparent at the level of 
specific industries. Rubble produced during 
the construction and demolition of buildings, 
which accounts for 26% of the total non-
industrial solid waste produced in the United 
States, includes many recyclable materials 
from steel to wood to concrete. Only 20 
to 30% of all construction and demolition 
waste is ultimately recycled or reused, often 
because buildings are designed and built 
in a way that is not conducive to breaking 
down parts into recyclable let alone reusable 
components (Figure 3).13  The result is a 
significant loss of valuable materials for the 
system.
 
Energy use. In the linear system, disposal of 
a product in landfill means that all its residual 
energy is lost. The incineration or recycling of 
discarded products recoups a small share of 
this energy, whereas reuse saves significantly 
more energy. The use of energy resources in 
a linear production model is typically most 
intensive in the upstream parts of the supply 
chain—i.e., the steps involved in extracting 
materials from the earth and converting 
them into a commercially usable form. In 
the production of semi-finished aluminium 
products (‘semis’), for instance, the 
processes of refining, smelting, and casting 
bauxite into semi-finished aluminium account 
for 80% of the energy consumed (and 67% of 
the total costs incurred).14  Because much of 
this energy can be saved with a system that 
relies less on upstream production, i.e., does 
not use new materials as inputs each time 
a product is made, the aluminium industry 
and its customers have been quite relentless 
in pursuing high recycling rates (according 
to UNEP, end-of-life recycling rates for 
aluminium range from 43 to 70%, while 
those for other major non-ferrous metals 
are lower—e.g., copper 43 to 53%, zinc 19 to 
52%, magnesium 39%).15  This has not been 
the case for most other metals, although it is 
particularly relevant in an economic system 
that is largely dependent on fossil fuels for 
the provision of its energy, as these cannot 
be replaced within a reasonable time scale 
and come with a greenhouse gas footprint. 
While the consumption of energy for 
biological inputs is spread fairly evenly along 
the value chain, here, too, total consumption 
is significant—in the U.S., for example, it 
is 17% of all energy demand16 —and the 
reduction of post-consumer food waste 

one-third of the 60 metals it studied showed 
a global end-of-life recycling rate of 25% or 
more. Taking a closer look at various ferrous 
and non-ferrous metals reveals that even for 
metals that already have high recycling rates, 
significant value is lost—ranging from annual 
losses of USD 52 billion for copper and 
USD 34 billion for gold, to USD 15 billion for 
aluminium and USD 7 billion for silver.11 12
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FIGURE 2
We are still losing enormous tonnages of material
Million tonnes, EU27, 2010E
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11 U.S. Geological Survey 
Minerals Information Database

12 Losses are calculated based 
on expected recovered volume 
of 2010 metal production, 
assuming today’s
recycling rates remaining 
constant until end-of-life of 
all product applications. The 
difference between recovered
volume and hypothetically 
recoverable volumes under 
complete recycling, multiplied 
with today’s market prices
for secondary materials, gives 
monetary loss

13 U.S. EPA, Buildings and their 
Impact on the Environment: A 
Statistical Summary; revised 
April 22, 2009

14 JFK database; WBMS; EAA; 
IAI; NFID model v4.30; McKinsey 
analysis

15 UNEP International Resource 
Panel, Recycling Rates of Metals 
– a status report. 2011

16 McKinsey Global Institute: 
Resource revolution: Meeting the 
world’s energy, materials, food, 
and water needs; November 2011

There are a lot of wasted opportunities in today’s economy:

• ~30% of the world’s food is either lost or wasted.

• In Lisbon, the average car sits unused 95% of the time, and only 1 in 5 seats 
are used even when it’s in use.

• In Europe, the average office is used only 50-65% of the time, even during 
office hours.

• 86% of plastic packaging is landfilled, incinerated or leaks into natural 
systems.

• 8 Mt of plastic enter the ocean every year.
• Each year, USD 80-120 billion plastic packaging material value is lost to the 

economy.

Circular Economy
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Our way of doing things is reaching its limits 
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Environmental lost

Global warming: global temperature already reached 1oC higher levels than pre-
industrial time 
Climate change: Future illustrative pathways suggest a global warming of 3-4 °C 
by 2100
Loss of biodiversity: There's been an overall decline in species of 60% over the last 
40 years.
Land degradation: Soil quality losses are expected to cost USD 40 billion annually.
Ocean pollution: An estimated 8 million tonnes of plastic waste enter the oceans 
every year, a figure predicted to rise to 17.5 million tonnes per annum by 2025.

Circular Economy
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Our	way	of	
doing	
things	is	
reaching	
its	limits	
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The linear economy model:
Take, make, dispose, repeat

The source of structural waste is deeply rooted in our current economic 
system that follows a linear take-make-waste approach: 

We take resources from the ground to make products. 
We make and use these products.
When we no longer want them, we throw them away and waste them. 
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Preserve and enhance natural capital by 
controlling finite stocks and balancing 

renewable resource flows

Optimize resource yields by circulating 
products, components, and materials at the 
highest utility at all times in both technical 

and biological cycles

Foster system effectiveness by revealing and 
designing out negative externalities

Circular economy 
envisions a “future 
where nothing is 
wasted; a future where 
every “waste” becomes 
an asset; a future where 
all products at the end 
of their primary use are 
recovered and either 
reused, remanufactured 
or recycled for multiples 
generations” (Jawahir
and Bradley, 2016). 

STAGE 1

STAGE 2

STAGE 3
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Elements	of	
circular	economy

Circular Economy
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Circular Product Design

• Material Selection
• Design to last
• More modularization
• Easier disassembly
• Production process 

efficiency

New business models

• Consumer as user
• Performance contracts
• Products as a service

Reverse cycles

• Collection systems user-
friendly, cost effective, 
quality-preserving

• Treatment/extraction 
technology: optimizing 
volume and quality

Circular Economy

Build	circularity
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Handle Reuse for 
many years- Durability 
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• Less water consumption: 45%
• Less energy demand: 39%
• Less solid waste: 60%
• Lower Global Warming 

contribution: 41%
• Lower ozone formation 

contribution: 36%
• Lower terrestrial accidification 

contribution: 41%
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Circular	economy	benefits
• Improved competitiveness by creating savings and 

reducing raw materials and energy dependency; 
• Improved security of supply and control of rising 

costs; 
• Contributing to climate change policy by reducing 

greenhouse gas emissions; 
• Employment opportunities; 
• Reducing environmental impact of resource 

extraction and waste disposal; 
• Opportunities for new businesses going from earning 

revenue by selling goods to offering services. 
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