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About

This dynamic briefing draws on the collective intelligence of the Forum network to explore the key trends,
interconnections and interdependencies between industry, regional and global issues. In the briefing, you
will find a visual representation of this topic (Transformation Map – interactive version available online via
TopLink), an overview and the key trends affecting it, along with summaries and links to the latest
research and analysis on each of the trends. Briefings for countries also include the relevant data from
the Forum’s benchmarking indices. The content is continuously updated with the latest thinking of
leaders and experts from across the Forum network, and with insights from Forum meetings, projects
communities and activities.
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1. Connectivity and Circular Approaches

Technology is enabling new approaches to the circular
economy, which involves the reuse of materials in order to
eliminate waste and benefit the environment.

2. Regulation and Circularity

Governments have started to stimulate and reward the
adoption of circular business models, which emphasize
the reuse of materials in order to eliminate waste.

3. Urbanization and Circular Practices

The global urban population has grown rapidly; more
people now live in urban rather than rural areas, and a
report published by the United Nations has projected that
an additional 2.5 billion people will be living in urban
settings by 2050.

4. Production Risks and Circularity

Many companies have taken note that a traditional linear
economy, where raw materials are perennially required to
make products that are then disposed of, increases their
exposure to resource price volatility and supply disruption.

5. Circular Business Models

People are increasingly embracing businesses that see
them as users, rather than consumers - by enabling
them to access services rather than having to own the
products that deliver the services. As these business
models move away from ownership, they are moving
towards performance-based models underpinned by
reusable products. Enabled by new technologies, these
businesses have expanded quickly.

Executive summary

The shift from a “take, make and dispose” economic model to a more circular approach, which involves
the regenerative use of materials, is gaining ground. The so-called circular economy offers significant
opportunities to boost economic growth, job creation, and innovation. Waste to Wealth, a book published
by Accenture in 2015, projected that as much as $4.5 trillion in economic value could be created by
2030 by encouraging corporate leaders to “go circular,” and rethink their business models in ways that
eliminate waste.This briefing is based on the views of a wide range of experts from the World Economic
Forum’s Expert Network and is curated in partnership with the Ellen MacArthur Foundation.
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Connectivity and Circular Approaches

Emerging technologies are enabling an expansion of the circular economy

Technology is enabling new approaches to the circular
economy, which involves the reuse of materials in order to
eliminate waste and benefit the environment. The Internet of
Things, for example, which enables the online connectivity of
large numbers of devices, can provide remote, continuous
monitoring of the use of natural resources (during a harvest,
or amid production at a factory) in order to better eliminate
waste. The Internet of Things can also enable business
models that involve renting or leasing cars or appliances
(rather than selling them), and remotely monitoring their
condition - thereby potentially eliminating the need to
discard and replace old items that stop working due to poor
upkeep. The technology can also help governments facilitate
circular approaches. Barcelona, for example, has used the
Internet of Things to improve energy efficiency through the
deployment of smart meters to monitor consumption in
targeted parts of the city; Barcelona also uses the
technology to monitor waste collection, and optimize
collection routes with the use of smart bins. Lampposts in
Barcelona also make use of the Internet of Things, by
sensing when there are no pedestrians nearby and
automatically dimming their lights. For businesses, emerging
technologies and increased connectivity have enabled the
better tracking and management of materials and assets,
which can potentially be looped through additional use
cycles. According to a report published by the World
Economic Forum and the Ellen MacArthur Foundation in
2015, Intelligent Assets, predictive (or “preventive”)
maintenance systems enabled by the Internet of Things can
be used by manufacturers to monitor and replace
components before they fail and cause wasteful periods of
downtime. In terms of logistics, greater internet connectivity
can help companies track down products in order to re-use
or recycle them. HP, for example, is able to operate its
Instant Ink service, launched in 2014, by using remote
monitoring, according to the Intelligent Assets report.
Subscribers to the service pay a monthly fee based on the
number of pages that they print, and when a printer’s ink
cartridge runs low, HP is notified automatically to provide a
replacement, according to the report - HP can then recycle
the resulting haul of empty cartridges.

Related insight areas: Internet of Things, Digital
Communications, Social Media, Electronics, Information
Technology, Digital Economy and Society, Fourth Industrial
Revolution
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World Economic Forum
Technology can help solve the climate
crisis – but it will need our help
15 September 2018

Climate leaders, scientists and other partners must
collaborate with the tech sector to ensure that the
transformations of the digital revolution help drive us
toward a climate-safe world.

The Conversation
The plastic waste crisis is an
opportunity for the US to get serious
about recycling at home
17 August 2018

Since China stopped importing 'foreign garbage' in March
2018, scrap – especially plastic – has built up in the US.
Will this shock trigger long-overdue investments in plastic
recycling here?

World Economic Forum
The Fourth Industrial Revolution is
changing how we grow, buy and
choose what we eat
03 August 2018

Disruptive technologies could help distribute food, wealth
and data, reduce hunger and waste, and empower
farmers. Or they could consolidate the food sector,
expanding bad practices rather than correcting them.

Latest knowledge
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Regulation and Circularity

Governments and regulators have the potential to facilitate the reduction of waste

Governments have started to stimulate and reward the
adoption of circular business models, which emphasize the
reuse of materials in order to eliminate waste. Japan, in
particular, has distinguished itself in this regard; in 2000, the
Japanese government passed the Law for the Promotion of
Efficient Utilization of Resources, which requires businesses
to cut their generation of by-products and encourages them
to use recyclable resources (Japanese manufacturers are
also required to run disassembly plants, and to recover
material). In 2001, the Chinese Government began turning
its industrial parks into eco-industrial parks, by incentivizing
practices such as industrial symbiosis - where by-products
from one factory can be used by another. Examples include
a paper plant that receives its wood supply from a lumber
mill, and in turn supplies sludge for use in fertilizer. In 2008,
China adopted its Circular Economy Promotion Law, to
support more effective use of resources. The European
Commission has meanwhile adopted a “Circular Economy
Package,” which includes proposals such as a common
European Union target for recycling 65% of all municipal
waste, and 75% of all packaging waste, by 2030.
International policy agendas are also increasingly taking the
circular economy into account. The International Resource
Panel, consisting of scientists and hosted by the United
Nations Environment Programme, was founded in 2007 to
provide advice on natural resources, sustainability, and
production, and to help separate economic growth from
accompanying environmental degradation. According to the
panel, institutions that have made use of its work include
the European Commission and the African Development
Bank. In 2015, the leaders of the Group of Seven (G7)
countries formed an Alliance on Resource Efficiency, as a
platform for knowledge-sharing about reducing
environmental pollution. The United Nations Sustainable
Development Goals, which went into effect in 2016 to guide
UN Development Program policy and funding, include a
specific call (goal 12) for responsible consumption and
production; at the UN High-level Political Forum on
Sustainable Development held in New York in 2018,
progress made to date on goal 12 was reviewed, and
speakers including the European Union and France
advocated for a circular economy approach to the issue,
while Belgium and Estonia presented their plans for their
countries to become circular economies.

Related insight areas: Sustainable Development, European
Union, Future of Government, China, Japan, Global
Governance, Environment and Natural Resource Security
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International Centre for Trade and Sustainable
Development
The circular economy - What’s trade
got to do with it?
14 September 2018

Our current resource use is unsustainable – the circular
economy provides a solution through its focus on
behavioural change, resource and energy efficiency, and
the closing of material loops. The focus of the circular
economy is on the full life cycle of products. In today’s
globalised world, raw materials, technologies, products,
components, waste, and services are produced and
consumed in a web that spans the whole planet,
frequently crossing borders.

Environment
Floating Trash Collector Set to Tackle
Pacific Garbage Patch
07 September 2018

The Ocean Cleanup’s nearly 2,000-foot boom will collect
ocean plastics from the gigantic garbage gyre over the
next year.

The Guardian
London's new drinking fountains a
splash hit
28 August 2018

The first four of London’s new water fountains have been
used tens of thousands of times since they were installed.
The move to install an initial set of 20 drinking fountains
across the capital is part of a plan by the mayor of
London, Sadiq Khan, and partners to tackle the issue of
single-use plastic. An investigation by the Guardian last
year revealed that a million plastic bottles are sold
worldwide every minute, with large numbers contributing
to ocean pollution, or ending up in landfill.

Center for International Forestry Research
A look at seagrass meadows
24 July 2018

On the underutilized and over-damaged carbon
sinks of seagrass

International Institute for Sustainable
Development
China's War on Pollution—and What
Comes Next
06 July 2018

Insights on China's climate leadership following the 10th
meeting of Eco Forum Global.

Harvard Business Review
Rethinking Sustainability in Light of the
EU’s New Circular Economy Policy
03 July 2018

With the EU’s passage of the Circular Economy Package
in April, many European companies are now facing
mandates to reuse the products they create for as long as
possible. The EU is not alone in seeking ways to convince
firms to recycle. The U.S. Chamber of Commerce
supports companies in developing circular economies
(CEs), and China — like Europe — has developed policies
and legislation around CEs. It’s easy to see what countries
think they have to gain in these efforts: The Ellen
MacArthur Foundation , McKinsey , and Accenture
believe that enabling CEs will lead to trillions of dollars in
savings and is a particularly significant step in protecting
the environment. Yet many companies face serious
challenges when it comes to executing on a circular
economy strategy.

Latest knowledge
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Urbanization and Circular Practices

Cities are playing a key role in the transition to a circular economy

The global urban population has grown rapidly; more people
now live in urban rather than rural areas, and a report
published by the United Nations has projected that an
additional 2.5 billion people will be living in urban settings by
2050. This increased urbanization brings many challenges,
but also many potential benefits - particularly in terms of the
broad shift towards a circular economy (that is, an economy
that is based on reusing materials for production, in order to
reduce waste and benefit the environment). For example,
urbanization enables the more efficient deployment of
integrated systems for recovering materials after they are
used, such as household food waste. The Belgian startup
Cirkle delivers seasonal produce directly to customers’
homes, then takes back waste including recyclables and
used cooking oil - which is later used to produce biodiesel.
Circle Economy, an Amsterdam-based non-profit, provides a
Circle Cities Programme, to help cities transition to a
circular economy by tapping related knowledge at
universities and research organizations which is then put into
practice by member companies. The non-profit notes that
two-thirds of global energy is used in cities, as are 70% of all
global resources. Cities play a central role in the global
economy (Circle Economy also estimates that 80% of global
GDP is generated in cities), and present intriguing
opportunities for the implementation of circular principles.
The centralization and concentration of demand within an
urban area can enable more efficient and cost-effective
logistics, for example; that is because high population
density can facilitate increased collection frequency, and
shorter travel distances. So-called reverse logistics in
particular, which involves the collection of used products in
order to reuse or dispose of them, could better thrive in an
urban setting, according to a whitepaper published in 2018
by the World Economic Forum in collaboration with the
consultancy PwC. The ability to better centralize the
collection of used items like clothing and household goods in
a city could provide a boost to such practices, according to
the whitepaper, and related models should be relatively
inexpensive to test. The same principle can be applied to
medical waste; according to the whitepaper, a voluntary
group in Coimbatore, India has used a collection box where
people can drop off their unused or unopened medicines for
later redistribution to people in need at facilities for the
elderly.

Related insight areas: Future of Food, Sustainable
Development, Future of Economic Progress, Supply Chain
and Transport, Ageing, Youth Perspectives, Future of
Government, Cities and Urbanization
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World Economic Forum
Humans aren’t made for repetition –
it’s time AI took over manufacturing
11 September 2018

Empowering machine operators with AI analytics will help
reduce waste and emissions, and increase profitability.

World Resources Institute
Low-Carbon Growth Is a $26 Trillion
Opportunity. Here Are 4 Ways to Seize
It.
05 September 2018

New research finds that ambitious climate action could
yield a direct economic gain of $26 trillion (cumulative) by
2030. It could also generate more than 65 million new
low-carbon jobs in 2030—equivalent to the entire
workforces of the UK and Egypt combined—and avoid
more than 700,000 premature deaths from air pollution.

World Resources Institute
India's Boom Pushed Cities to Their
Limits. Here's How Pune Coped.
16 August 2018

Civil society organizations in Pune pushed for reforms to
waste management and transport. Government worked
with them—to a point.

Center for International Forestry Research
Governing blue carbon – and all that it
entails
18 July 2018

The Blue Carbon Summit brought science, partnership
and momentum to Indonesian policy on coastal
ecosystems

World Resources Institute
We’ve Woken Up to Plastic Waste. Is
Food Waste Next?
09 July 2018

There's growing backlash against plastic waste polluting
the world's oceans. The world's billion-plus tons of annual
food waste gets less attention, but is just as damaging to
the climate and economy.

Latest knowledge
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Production Risks and Circularity

Separating economic growth from resource consumption can limit market disruption

Many companies have taken note that a traditional linear
economy, where raw materials are perennially required to
make products that are then disposed of, increases their
exposure to resource price volatility and supply disruption. A
high degree of resource price volatility can dampen
economic growth, by increasing uncertainty and
discouraging businesses from investing; a report published by
the McKinsey Global Institute has noted that the decade
between 2001 and 2011 saw higher price volatility for metals
and agricultural output than in any single decade during the
previous century. Risks inherent in a linear economy are not
only related to raw materials - they also stem from long,
elaborately structured global supply chains. For example,
many parts of the world possess few natural, non-renewable
resources of their own, and so rely heavily on imports. In
2015, the International Union for the Conservation of Nature
and Natural Resources reported that the European Union’s
imports of materials and natural resources were six times
greater than its related exports; the US Energy Information
Administration reported that same year that Japan imported
nearly all of its petroleum and and natural gas..Shifting the
way in which we use resources, through the application of
so-called circular principles (that is, reusing materials for the
production of goods), can address both resource challenges,
and environmental issues - including land degradation, the
loss of biodiversity, ocean pollution, and climate change.
While linear industrial methods generate significant amounts
of waste, and have contributed to environmental and health
hazards, the manufacturing and production processes in a
circular economy can limit the creation of waste.
Manufacturing methods such as 3D printing, for example,
can reduce much of the waste in the production process,
and in situations where by-products are unavoidable, a focus
can be placed on exploring possible useful applications for
waste. One example: the spent grains from a brewery could
be sold to fish farmers, and the livestock sector more
generally, to be used as a feed supplement. More broadly,
the circular economy, where waste is designed out of the
system intentionally, can be applied across the entire supply
chains, from product design to production.

Related insight areas: Supply Chain and Transport, European
Union, Chemical and Materials Industry, Environment and
Natural Resource Security, Sustainable Development,
Japan, Fourth Industrial Revolution
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Christian Science Monitor
Bioplastics offer an opportunity to
reduce pollution
13 September 2018

Scientists now can create plastic from anything as varied
as an avocado to human waste. Big questions remain
about scale and consumer attitudes, but the new
technology could put a big dent in ocean pollution.

Scientific American
From Fish to Humans, A Microplastic
Invasion May Be Taking a Toll
04 September 2018

Tiny bits of plastic have seeped into soil, fish and air,
posing a threat to animal and human health

World Economic Forum
The sustainable fashion revolution is
well underway. These 5 trends prove it
08 August 2018

From apps that rate your wardrobe for sustainability to
mushroom-based textiles, the fashion world is starting to
rise to the environmental challenge.

Project Syndicate
We Need a Food Revolution
12 July 2018

The Earth is 45 million centuries old, but this
century is unique, because it is the first in which a species
could destroy the entire basis of its own existence. Yet
much of the world seems unbothered by this existential
threat, refusing to build sustainable systems for survival.

World Resources Institute
Why Climate Change is a Security
Matter
06 July 2018

The Niger Delta, lush with waters from Niger River, is a
veritable oasis at the edge of the Sahara. It is remote,
remarkable and a reminder of the complex interplay
between some some of the biggest issues facing Europe
and climate change.

Latest knowledge
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Circular Business Models

More consumers now prefer to access goods, rather than own them

People are increasingly embracing businesses that see them
as users, rather than consumers - by enabling them to
access services rather than having to own the products that
deliver the services. As these business models move away
from ownership, they are moving towards performance-
based models underpinned by reusable products. Enabled by
new technologies, these businesses have expanded quickly.
BlaBlaCar, the French ride-sharing company, grew from a
presence in one country in 2006 to 22 countries, and 25
million members, by 2016. And, according to Robin Chase's
2015 book Peers Inc., by its fourth year of operation AirBnB
was already able to offer 650,000 rooms, compared with the
645,000 rooms made available by the Intercontinental Hotel
Group by its 65th year. Rental and performance-based
companies are generally able to support their pay-per-use
customers with remote assistance; Bundles, for example,
offers high-end washing machines for rent in the
Netherlands, including installation and maintenance, in order
to limit the prevalence of high-energy-use machines that are
discarded after short periods.These success stories have
pushed more businesses to develop sharing models and
extend them into new markets. The worldwide number of
carsharing service members reached nearly 24 million by
2017, for example, and is projected to total nearly 61 million
by the end of 2022, according to a report published in 2018
by market research firm Berg Insight; by that point, the total
carsharing fleet should include more than 700,000 cars,
according to the report. An analysis published by the
consultancy BCG showed that the number of sharing
economy-related, venture capital-backed startups in the
world (ranging from pet sitting to workspaces) increased to
420 by 2016, from 40 in 2007. Emerging markets are
increasingly hotbeds of sharing economy activity, thanks to
growing smartphone use in these areas - 81% of
respondents to a BCG survey in India had used Uber,
according to the analysis, and 93% had used Ola Cabs, an
India-based company. The rate at which these business
models are expanding has strong implications for the
broader adoption of circular economy principles, which are
designed to enable the use of technology to minimize the
negative impact of consumption.

Related insight areas: Aviation, Travel and Tourism, Future
of Mobility, Digital Communications, Cities and Urbanization,
Behavioural Sciences, Retail, Consumer Goods and
Lifestyle, Fourth Industrial Revolution, Innovation,
Entrepreneurship
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International Institute for Sustainable
Development
High-tech data needed to stop sewage
overflows
28 August 2018

Financial sector technology could help as cities struggle
with waste.

World Resources Institute
Banning Straws and Bags Won’t Solve
our Plastic Problem
16 August 2018

At worst, plastic bans can create unintended
environmental problems. At best, they ignore the systemic
issues creating waste in the first place.

Mother Jones
The dirty truth is your recycling may
actually go to landfills
24 July 2018

"I've been in garbage all my life. This is unprecedented."

The Atlantic Citylab
Lyft Just Became America's Biggest
Bikeshare Company
02 July 2018

"Lyft Bikes" will operate the docked systems in New York,
D.C., San Francisco, Chicago, and more.

World Economic Forum
From diamonds to recycling: how
blockchain can drive responsible and
ethical businesses
22 June 2018

Diamond mining and raw materials extraction are still
plagued by instances of modern-day slavery, poor health
and safety conditions and environmental destruction. The
use of emerging technology, in particular blockchain, has
huge potential to solve this.

Latest knowledge
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1. Connectivity and Circular Approaches

Technology can help solve the climate crisis – but it will need our help,
World Economic Forum, www.weforum.org
The plastic waste crisis is an opportunity for the US to get serious about
recycling at home, The Conversation, theconversation.com
The Fourth Industrial Revolution is changing how we grow, buy and
choose what we eat, World Economic Forum, www.weforum.org

2. Regulation and Circularity

The circular economy - What’s trade got to do with it?, International Centre
for Trade and Sustainable Development, www.ictsd.org
Floating Trash Collector Set to Tackle Pacific Garbage Patch, Environment,
www.nationalgeographic.com
London's new drinking fountains a splash hit, The Guardian,
www.theguardian.com
A look at seagrass meadows, Center for International Forestry Research,
forestsnews.cifor.org
China's War on Pollution—and What Comes Next, International Institute
for Sustainable Development, iisd.org
Rethinking Sustainability in Light of the EU’s New Circular Economy Policy,
Harvard Business Review, hbr.org

3. Urbanization and Circular Practices

Humans aren’t made for repetition – it’s time AI took over manufacturing,
World Economic Forum, www.weforum.org
Low-Carbon Growth Is a $26 Trillion Opportunity. Here Are 4 Ways to
Seize It., World Resources Institute, www.wri.org
India's Boom Pushed Cities to Their Limits. Here's How Pune Coped.,
World Resources Institute, www.wri.org
Governing blue carbon – and all that it entails, Center for International
Forestry Research, forestsnews.cifor.org
We’ve Woken Up to Plastic Waste. Is Food Waste Next?, World Resources
Institute, www.wri.org

4. Production Risks and Circularity

Bioplastics offer an opportunity to reduce pollution, Christian Science
Monitor, www.csmonitor.com
From Fish to Humans, A Microplastic Invasion May Be Taking a Toll,
Scientific American, www.scientificamerican.com
The sustainable fashion revolution is well underway. These 5 trends prove
it, World Economic Forum, www.weforum.org
We Need a Food Revolution, Project Syndicate, www.project-syndicate.org

Why Climate Change is a Security Matter, World Resources Institute,
www.wri.org

5. Circular Business Models

High-tech data needed to stop sewage overflows, International Institute for
Sustainable Development, www.iisd.org
Banning Straws and Bags Won’t Solve our Plastic Problem, World
Resources Institute, www.wri.org
The dirty truth is your recycling may actually go to landfills, Mother Jones,
www.motherjones.com
Lyft Just Became America's Biggest Bikeshare Company, The Atlantic
Citylab, www.citylab.com
From diamonds to recycling: how blockchain can drive responsible and
ethical businesses, World Economic Forum, www.weforum.org
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