The latest scientific
consensus is
clear: a shift to a
circular economy is
needed to mitigate
the increasingly
tangible effects of
climate change.

Circular economy in cities
and our climate dilemma
Reducing GHG emissions is essential to slow the rapid
warming of the planet. Yet, according to the United
Nations Environment Programme’s (UN Environment’s
/ UNEP’s) Emissions Gap Report, global CO2 emissions
increased in 2017 after 3 years of stagnation .
Broader solutions are needed that address the current
patterns of resource use and extraction. As the human
population continues to grow and living standards
improve, the demand for resources is outpacing the
capacity of the planet to supply raw materials.
Research and piloting done under the UNEP-led Global
Initiative for Resource Efficient Cities (GI-REC) suggests
that part of the solution to our climate dilemma might be
to focus on consumption in urban areas (and with it the
underlying value chain productions of goods, materials,
services, and investment decisions). Cities, which are
hubs of resource consumption, absorb more than 70%

of global resources and emit 60% of all waste and
emissions. On the flip side, cities are also focal points of
innovation - gathering the best minds in their regions and are able to use economies of scale towards efficient
resource use. They are also more agile than many
national governments.
Building on the work of some of the world’s leading
resource scientists in the International Resource Panel
(IRP), GI-REC worked directly with eight cities on pilot
projects to test the viability and potential impact of
focusing on sustainable consumption and production at
the city level. It conducted research on resource flows,
tested analytical tools, and developed indicators to track
circular economy progress. In the course of the project,
the idea of implementing ‘circular economy in cities’ to
bring about more effective resource use emerged as an
attractive solution to meet both city needs and global
targets.

Pilot Project Partnerships
GI-REC piloted resource flow analysis at various scales
in eight cities around the world1. In each location, UN
Environment / UNEP and expert partners worked closely
with local government, researchers and civil society using

a participatory approach to design a pilot project that was
relevant for the local context. The goal was to provide
practical assistance with research, analysis and policy
tools that would enable decision-making and action.
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Why circular economy (CE) in cities?
Circle Economy, an Amsterdam think-tank, reported in its
2018 Circularity Gap Report that the world is only 9.1%
circular. This alarming number aligns with growing global
concern that the raw material extraction that has fuelled
the world’s economies threatens the survival of future
generations.
The good news is that a transition to a
circular economy is expected to bring
positive results, creating up to $380
billion in annual net material cost
saving opportunities, and an advanced scenario as much as $630
billion2. European Commission
studies indicate that the EU circular
economy package would produce
cost savings of around 600 billion
Euros through actions such as waste
prevention, eco-design, and re-use,
while contributing to the creation of more
jobs3.
While the circular economy concept is not new, its application in the past has been primarily at a global and national scale. Applications at the city level are now gaining
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ground. Due to the novel nature of the concept for cities,
there have been various interpretations. Some cities imagine circular economy to be better recycling management,
less plastic waste, or minimalist lifestyles. Any of these
activities could be part of a broader circular economy
strategy, but an effective circular economy approach
must be systemic, balancing economic development with environmental protection.
A good approach keeps products and
materials in use as long as possible
and reduces pollution by utilizing
waste as a resource.
The combination of environmental
and economic benefits makes
“circular economy in cities”
appealing to local-level decision
makers. Cities have already
started developing circular economy
strategies, attracted by the promise
of environmental benefits, sustained
economic growth, and job creation. The
challenge is translating the circular economy vision
into practical policies and programmes that can be
implemented and scaled up.

Case studies for each of the five resource analysis pilot projects are available at: www.resourceefficientcities.org
Circle Economy (2018). Circularity Gap Report. Available at: https://www.circularity-gap.world/
European Commission (2015). Fact Sheet Circular Economy Package: Questions and Answers; European Commission: Brussels, Belgium, 2015

Climate and circular economy
Working closely with city practitioners, local government officials, technical experts, and
communities helped UN Environment / UNEP identify opportunities to better address gaps
in climate action through a circular economy approach. The climate debate has produced
robust methods for measurement and development of climate models and scenarios but
there remains some key limitations with implementation.
GHG emissions reduction in cities, for example, does not necessarily translate to reduction
at the global level. A city might choose to invest in electric vehicles, which would reduce
that city’s GHG emissions and improve air quality, but if the source of electricity remains
carbon-based, it will not necessarily reduce total GHG emissions. Similarly, a shift to renewable energy is generally positive in terms of emissions reduction, but GHG emissions
calculations do not routinely include the life-cycle impacts of materials needed to make
that shift, such as the environmental cost of producing and recycling solar panels.
Simply put, circular economy raises questions on the supply chain and behaviour that are
not always asked when discussing climate action. Using urban metabolism approaches
that looked at flows and products from source to sink, city leaders with experts better understood how policy making would be an effective tool for improving resource use.

Circular economy and well-being
Among the most important lessons learned from UN Environment’s / UNEP’s research into
circular economy in cities is how marginalized groups often ‘disappear’ in circular economy
analyses. Environmental justice - particularly access to resources - is often mentioned in
strategic documents but not adequately covered in monitoring frameworks. A review of global indicators, and the GI-REC piloting exercise revealed that cities genuinely aspire to improve
quality of life but that progress indicators fail to capture this goal. Much of the problem is
about ‘data availability’. Informal communities - their homes, jobs, and daily lives - are not
captured by conventional statistics. UNEP used non-traditional tools4, combined with bottom-up approaches at the neighborhood level, to make them visible to policy makers, often
with surprising insight.
In the shift from linear to circular economy, the important question of equity needs to be
raised. Who benefits the most from a circular economy transition? And how can a circular
economy transition ensure that marginalized communities are not left behind?

Who benefits the most
from a circular economy transition?

UN Environment / UNEP developed an open source spatial microsimulation urban metabolism model that helps cities consider resource flows, demographics, and
space in city planning and management.
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Taking action on
resources and carbon
Climate change and resource efficiency initiatives are separate work
streams in global environmental discussions, but at the city level these
are shared goals. McKinsey’s5 assessments show that in the mobility,
food, and built environment sectors alone, a circular economy could lead
to emissions reductions of 48 per cent by 2030, and 85 per cent by 2050,
compared with 2012 levels. Research and pilots under the Global Initiative for Resource Efficient Cities support this conclusion and highlighted
the interconnectivity of climate and resource efficiency and provided
evidence that circular economy in cities can complement climate action.
Clearly, while circular economy is not the sole solution to our climate
woes, it should be part of the conversation.
In pursuing a shift from linear to circular we are obliged to reflect on
individual behaviour and system function, and reimagine the way our
cities are built. A paradigm shift of this nature, replicated in cities around
the world, could trigger a radical change in the climate debate. With the
majority of the global population living in urban areas, altering resource
use patterns in cities could be a game-changer for climate change and
other global environmental agreements.
There is much work to be done to help cities adopt and implement a
circular economy approach. UN Environment / UNEP is looking at how to
fine-tune the definition and implementation of circular economy programmes, so that the goals of sustainable development and job creation
in these programmes include a concept of development that is equitable, inclusive and improves the quality of life of citizens. Measuring the
circular economy transition in cities by tracking the creation of circular
economy jobs is one avenue UN Environment / UNEP is now exploring;
continued global advocacy to link climate and resource efficiency work
streams is another.
As UN Environment / UNEP and its partners continue to develop and refine
the practical aspects of circular economy work, we will find more ways to
help inform, implement, and monitor city transitions to a circular economy.
5

What are
we working
on now?
Employment for the future:
UN Environment / UNEP, Circle
Economy, and Goldschmeding
Foundation are developing a
methodology to measure circular
economy jobs. Among other things,
it seeks to ensure that marginalized
groups are not left ‘invisible’ in the
circular economy transition.
Bridging the data gap:
UN Environment / UNEP is working
on making science-based solutions
accessible to developing country
cities (which often have little data)
by producing tools to develop
synthetic populations, create
simulations, and use alternative
data sources. This approach also
helps these cities by building
their capacity to use existing
indicators and standards to track
their progress towards a circular
economy.

McKinsey Center for Business and Environment (2015). Growth Within: A Circular Economy Vision for a Competitive Europe; Ellen MacArthur Foundation: Cowes, UK, 2015

For more information on the Global Initiative for Resource Efficient Cities visit http://www.resourceefficientcities.org/
or email Sharon Gil, GI-REC Coordinator at sharon.gil@un.org

