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Foreword to the new edition

Cities occupy barely 2% of the Earth's land surface, but they
are home to over half of the world’s population and generate
more than 80% of its economic output. They are more than
just a simple collection of buildings and activities; they are the
anthropic landscape par excellence, the place where human
intelligence has made its biggest mark, shaping it to suit its
needs. From the Aristotelian polis to contemporary skylines,
cities continue to be the most profound expression of our
coexistence.

It is therefore not surprising that they will become one of the
key players in the challenges that lie ahead, the stage upon
which the major global trends are weaved: demographic
trends, the growing demand for energy, the effects of climate
change and the scarcity of resources. To a large extent, the
future of the planet will be determined by the ability to strike a
balance between social, economic and environmental factors,
particularly within the urban context.

Patrizia Grieco
Enel’'s Chairman



The pace of change is astounding. Today, the world is
experiencing the biggest wave of urbanisation in its history:
according to the UN, by 2030 there will be 43 megacities with
populations in excess of 10 million, the majority of which will

be in the fastest-growing regions. This trend will continue to
accelerate until the situation reaches completely unprecedented
proportions that are almost impossible to imagine today:
according to current forecasts, in 2100 the world’s largest city will
be Lagos, with a population of 88 million (in the 1960s it was less
than 200,000).

The growth of these megacities will present a major challenge:
guaranteeing the provision of essential needs — water, energy,
homes, healthcare, security, transport — for a population that's
constantly growing, while simultaneously ensuring increased
social inclusion and reduced emissions. Unless we act quickly,
these cities will inevitably become environmental and social
failures.

Utilities will play a vital role in the life of these “giants” and in
ensuring that their “metabolism” functions correctly. Since cities
already consume around 75% of global primary energy, it's so
important that the great energy transition revolution starts with
them — and indeed, it already has.

Enel believes that the priority should be to define a coherent,
long-term vision for current and future cities, a commitment

it sets out in its 2019-21 Strategic Plan, with the objective of
creating value while simultaneously improving the quality of life
for urban communities. Our challenge has already begun: we are
in Bogotd, Buenos Aires, Lima, Rio de Janeiro, Sao Paulo and
Santiago, where we are grappling with rapidly evolving problems
and opportunities on a daily basis.

But to tackle the complex and interrelated social, economic

and environmental issues that arise in such a megacity, it

is necessary to encourage innovative governance whereby

the ability to actively listen and inclusion play a vital role, and
growing marginalisation must be defeated with a new model of
development and a new kind of humanism. We should remember
that interpersonal relationships are the most fundamental and
distinguishing pillars that underpin a city, the place where man
decided to create a community.

Cities are being called upon, once again, to be the incubators of
a better future. Enel is ready to play its part and accompany them
on this journey, holding the guiding “compass” of sustainability
and of technological innovation.



Index

Foreword to the new edition

Executive summary

I PartA
The circular economy
and sustainable development / p 6 7
1. The new global context
2. The circular economy

3. The circular economy within Enel’s
sustainable business model

I PartB
The circular city / p 15 2
1. Why the circular city
2.The most relevant urban sectors
2.1 Energy systems

2.2 The Built Environment
(contribution from Arup)

2.3 The Bio-economy
(contributo Novamont)

2.4 Food (contribution from UniSG)

2.5 Infrastructure and energy
networks

2.6 The role of technology in enabling
circular cities
(contribution from Accenture)

2.7 Open Governance: governance
of the ecosystem for the circular
economy

2.8 Focus: startups

I Focus A

Circular economy

and indicators / p 32 [7

Suppliers

Assets

Customer products and services
The Circular Economy Score
The Circular Economy Report

Focus B
Enel’'s commitment /p 37 [7
1. Enel’s vision
2. Enel’s activities
2.1 The customers
Local government
Electric mobility
For companies
For citizens
2.2 The networks

3. The suppliers

I Focus C

Examples of Enel circular
projects / p 49 71
1. Urban Futurability Sdo Paulo (Brazil)
2.The Living Lab, Malaga (Spain)
and Milan (Italy)
3. Demand Response
4. The Juice Lamp

5. Electrification of public transport
(Santiago de Chile)

6. Car sharing (Madrid)
7. Replacing old wood burning stoves with
airconditioning systems

8. Reuse of working components from
charging stations

Focus D

Enel around the world.
Some examples / p 54 7
Chile

Colombia

[taly

Spain

Brazil



Executive summary

Today's crucial environmental and social challenges require a major
reappraisal of the current economic model. This necessity has, in
recent years, led to the increased emergence of a new paradigm
known as the circular economy, which has become established

as a realistic solution to the conundrum of combining, through
innovation, competitiveness and environmental sustainability.

The commitment towards this circular transition is spreading to all
levels and geographical areas: institutions, associations, citizens, the
research world and businesses are already embracing this vision

in their activities. The challenge therefore, is not one of creating
consensus regarding this vision, but is about fulfilling it quickly, as
the urgency of the problems we are confronted with requires.

Implementing a circular economy model means rethinking the
way in which we use materials and energy: from planning through
to production, from consumption through to the management of
so-called “waste." It's a structural change that requires a twofold
commitment: on the one hand reconsidering technologies,
business models, behaviours, responsibilities and the relationships

between fields and sectors; and, on the other, managing the
transition of an economic system in which processes, approaches,
regulations, assets and expectations based on a linear economic
vision have been rooted for decades.

Complete collaboration between all the major players is therefore
absolutely vital: this is why Enel considers it important to continue
the work that — from an Open Power perspective — we have
already set in motion in recent years.

Imagining a new development model for cities means imagining
it for the entire planet. Indeed, more and more of the world's
population are living in cities, where they are consuming the vast
majority of the resources produced and where the environmental
issues are becoming increasingly evident.

It's for precisely this reason that, after one year, we've decided

to renew the specific focus on circular cities, both to recognise
the new ideas and progress that have emerged during these
months and to assess, extend and further accelerate the thinking,
discussion and collaboration. The purpose of this report is to
provide an update on the subject of circular cities in light of the
projects, initiatives and discussions that are in progress, both those
associated with Enel, as well as with other organisations that
share the same commitment.

For this second edition we have asked the institutions, universities and companies who share our
awareness of this subject to make a brief contribution related to their areas of expertise. Such
contributions do not represent an endorsement, by them, of the entire document, the responsibility for
which rests solely with Enel.


















In 2014, in the city of Sao Paulo, following
much discussion involving a broad range
of population groups, a package of actions
and strategies were established. These
were designed to cover the next 20
years, for the implementation of national
legislation regarding this issue.

Approval of the Integrated Solid Waste
Management Plan (Plano de Gestéao
Integrada de Residuos Soélidos: PGIRS;
legislative decree no. 54.991 of 2 April
2014), had a significant impact on the
collection, transport, treatment and
disposal of solid waste.

The document sets out a series of
strategic actions to be implemented
progressively.

It is the commitment and involvement of
all the parties (governments, companies
and citizens) that will bring about cultural
change and a change in the approach
towards waste management.

The basic guidelines set out by the PGIRS
relate to the non-generation, reduction,
reuse, recycling and treatment of solid
waste, and for waste that cannot be
reused, its final disposal in a way that
respects the environment. By following

these guidelines, the entire supply chain
should maximise the recovery of different
types of recyclable waste, so as to reduce
the quality of material sent to landfill.

In addition, the National Confederation

of Industry (Confederacao Nacional da
Industria: CNI) supports circular businesses
by organising seminars for industrial and
government representatives.

According to the CNI, this programme is
beneficial on three distinct levels:

I economic, through improved efficiency
in the use of resources;

I social, through the creation of new jobs
in sectors like the renewable energy
sector;

I environmental, reduction in the use of
natural resources and a reduction in
greenhouse gas emissions.
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The model also offers opportunities

for the development of new types of
business for the industry, such as the
provision of legal services associated with
the sale of products.

In a context that includes a culture of
recycling, sustainable consumption and
an awareness of the circular economy
logic, Brazil and in particular Sao Paulo are
showcasing an environment that offers
development opportunities for business
models that favour sustainable inputs,
products as a service, and make the best
use of end-of-life products.
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