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General Objective of the Module

The module will begin by exploring the issues of Urban Sustainable Development and the effects it
has on climate change. Teachers and students will get to know more about the different strategies
and approaches to urban planning, development concentrated mainly on:

e Achange in the quality of growth.

e The conservation and minimisation of the depletion of non-renewable resources.
e A merging of economic decisions with those on the environment.

e A strong consideration of the needs of future generations.

Economic growth remains the mantra of major global institutions of governance, as well as of many
nation states. Indeed, sustainable cities became perceived as machines of economic growth in the
2000s. In terms of ecology, mostly technical innovations have been achieved, informed by the belief
that we can still grow, but grow “greener”. Sustainable development today often creates “social
injustices as unintended outcomes” (Pearsall et al., 2012, p. 935) resulting from the neoliberalization
of “best practices”.

New areas of research being undertaken include comparative analyses of urban development and
environmental policies in many European Cites, which have important effects of other areas such as
tourism; the comparative analysis of different urban systems and the links between technology, urban
development, transport and urban infrastructure.

Research into the use of project systems, essentially concerned with the management of the
development, design and construction of projects which form the physical urban environment in public
and private sectors is also ongoing. Management approaches need to be analysed in terms of
sustainability in the areas of resource use, quality and safety.

Urbanization will be the defining trend over the next several decades. Today, 50% of the world’s 7
billion people live in cities, and, by 2050, this will rise to 70%. Cities are home to extreme deprivation
and environmental degradation with one billion people living in slums. At the same time, roughly 75%
of global economic activity is urban, and as the urban population grows, so will the urban share of
global GDP and investments.

Topics:

1. What is Sustainable Urban Development?
1.1. Idea behind the urban sustainable development
1.2. What is a Sustainable City?
2. Cities of the future
2.1. Why We Need Green Cities?
2.2. How does technology support this process?
2.3. What are Smart Cities and are they sustainable?

This project has been funded with support from the European Commission. This communication reflects the
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Learning Goals

Teachers:

e To consolidate knowledge on the addressed topics;
e To promote the use of Urban Sustainable Development concept as a part of everyday
teaching process .

Young Students

e Identify different ways of urban development;

e Understand the environmental consequences of urban development;

e Understand importance of minimisation of the depletion of non-renewable resources;
e Recognize the importance of our activities with the impact on future generations.

Older Students

e Understand the concept of sustainable cities;

e Realize the differences of the impacts of non-sustainable and sustainable urban planning;

e Recognize the importance of the constant consideration of the needs of future generations;
e Understand the urban sustainability evaluation theory.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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1. What is Sustainable Urban Development?

1.1. Idea behind the urban sustainable development

Sustainable Urban Development is an idea that falls under Goal 11 "Sustainable cities
and communities". It is particularly important, since already half of the world's
population lives in cities, and by 2030 as much as 60% of the population is expected to
live in them. It is impossible not to notice how important cities are as economic centres

and the revenues they generate for national economies. Unfortunately, apart from the positive
attributes of cities, dynamic urbanisation also causes threats, such as the growing number of
slums, water pollution, air pollution from factories, traffic, houses or increased production of
waste. To understand the scale of the problem, a few facts from the United Nations can be cited,
namely:

e C(Cities cover 3% of the earth's surface and generate 60-80% of energy consumption and are
responsible for 75% of greenhouse gas emissions;

e More than 800 million people already live in slums;

e By 2050, 70% of the population will live in cities.

—— > Tocombat these challenges, the United Nations has prepared a set of 17 goals that you
g can read about: https://www.un.org/sustainabledevelopment/cities/

1 SUSTAINABLE CITIES

AND COMMUNITIES

= THE GLOBAL GOALS

UNSW  4ap ForSustainable Development

! United Nations. (N/D). Goal 11: Make cities inclusive, safe, resilient and sustainable. Retrieved from:
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1.2.  What is a Sustainable City?

A sustainable city (sometimes also called eco-city, green city) is characterised by careful thought
and engineering to minimise the environmental impact and to ensure a high quality of life for its
inhabitants. Among the characteristics of sustainable cities, we can mention?:

e Make it easy to get around without a car

A well-organised city should allow its inhabitants to move freely without the need for
a car. This can be realised in many interconnected ways. Good public transport with
many connections and time efficiency can be more time and cost efficient than using
one's own car. In addition, it has less impact on the climate. Other examples include
alternative forms of transport using sustainable energy such as electric scooters. In addition,
carsharing can be used to minimise the number of cars on the roads, while still leaving the option
of car travel to residents. It is also important to ensure that paths are prepared for residents and
that a high quality cycling infrastructure is created.

Changes take time and are expensive. Often, students' current circumstances do not

allow for any changes in terms of their transport to school, for example, because there

L are no buses running from their location, the route by bicycle is too far to travel or too

dependent on the weather, and electric cars may be out of their budget. Remember to educate
and support pupils to take action, but not to create guilt or pressure.

Discuss with your students what they are missing in order to commute to school in a
comfortable and sustainable way. Is it poor public transport links? Lack of bicycle
lanes? The school doesn't have enough anti-theft measures, or maybe the city doesn't
offer enough electric scooters?

e Add EV charging stations

In order to facilitate the transition to the use of private cars, cities must be equipped
with EV (Electric Vehicles) Charging Stations. This measure is key to minimising carbon

emissions and increasing air quality.

2 Jayna Locke. (June 17, 2021) 6 Traits of a Sustainable City (With Examples). Retrieved from:
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e Provide access to public resources and green spaces

Still one of the most important characteristics of cities, determining their
attractiveness and sustainability, is the amount of green spaces such as parks. They are

a break from urban life and have a proven track record of supporting mental health.
They also support the development of the surrounding fauna and flora, being home to different
species of birds, mammals, trees, etc. In addition, green spaces also have an important role in
supporting sustainable urban mobility by offering walking and cycling paths. They also serve as
places for active (sports) recreation, cultural events and a break from the hustle and bustle of the
city.

Talk to students about green zones in their cities and how they could be improved.

1]0

e Improve water conservation and wastewater management

One of the main demands of sustainable cities is related to the management of water
resources. Climate change is causing more cities to face periodic water shortages. This

is due to irregular rainfall, alternating periods of drought followed by periods of
increased rainfall. This makes water retention difficult and causes problems with water storage.
The problems of water management are numerous. In sustainable cities, there are supposed to
be solutions for this related to the use of sensors and IoT to better respond to leaks. Additionally,
such cities pay considerable attention to the state of water and its pollution, which reduces the
difficulty of cleaning it up later. In such cities, for example, parks are irrigated by gray wastewater.

e Support urban farming

Urban farming aims to increase local production and thus minimise the environmental
effect of transportation. This can be practiced by using rooftops, terraces, balconies,
community gardens or special places in schools and restaurants where herbs,

vegetables and fruits would be planted. It is also intended to provide inspiration and
increase ecological knowledge and awareness of seasonality, which will also increase restrictions
and change consumption habits. This will reduce the price of local, seasonal food and allow
unused, wasted space in cities to be transformed into a way to gain multiple benefits.

e Implement green architecture

Green architecture is based on the use of sustainable materials and resources,
supported by renewable energy sources and efficient water use. It is also supported by

the use of a large number of green zones within it or the previously mentioned urban
farming. Buildings are created in places that have the least possible impact on the
environment. Their main tasks are to be energy efficient, have less impact on the environment,
increase air quality and promote health.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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Divide the class into groups and give each group one building that they have to learn

about and present how it is sustainable. Examples of buildings:

e Beitou Public Library, Taipei, Taiwan

e (California Academy of Sciences, San Francisco, USA
e World Trade Center, Manama, Bahrain

e Pixel Building, Melbourne, Australia

e Museum of Tomorrow, Rio de Janeiro, Brazil

e Turning Torso, Malmo, Sweden

e Parkroyal Collection, Singapur, Singapur

e Shanghai Tower, Shanghai, China

e Reforma Tower, Mexico City, Mexico

2. Cities of the future

2.1.  Why We Need Green Cities?

Green cities are a necessary next step to help tackle climate change. They correspond to
a new economic model based on sustainable development called the circular economy.
Such cities are a response to the increasing scarcity of raw materials and land resources
(saving them) and to the anthropogenic climate crisis caused. A new type of cities using
Industry 4.0 resources is to be an answer to these problems and is to make it possible to reduce
our impact on the climate, save energy and water resources, store waste in a more rational way
and finally take care of biodiversity and the preservation of flora and fauna. There is a whole raft
of ideas on how to do this, but they are often ignored and pushed into the background by local
and national authorities. The need for change in cities is also driven by health reasons.

Due to high urban pollution, people are increasingly falling ill with lung diseases and cancer. Large
cities have a problem not only with street pollution but also with noise and light pollution.

However, it is also worth mentioning here how we will gain from introducing more sustainable
solutions.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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Among the benefits it is worth mentioning?:
o Reduction of stress

Reducing urban transport, switching to electric vehicles and less light pollution can
have a positive impact on our mood and reduce stress, which affects our mental health
| and performance.

e Reduction in pollution

More greenery and trees in cities will lead to better air quality. Trees can retain up to
5.4 metric tons of CO2 and 20kg of dust a year. Pollution on the other hand contributes
"] to many diseases such as asthma and chronic coughs.

e Education in biodiversity

Introducing activities such as urban farming or setting up urban beehives can also
support educational activities. They will enable more people to learn about
[} biodiversity and relationships in the land of animals and plants.

e Better rainwater management

Saving more water, storing rainwater, preventing leaks are measures that also support
cost savings. Using these resources to water urban gardens can be positive not only
for flowers and the planet, but also for taxpayers' pockets.

e To cool cities

The use of plants in urban extensions helps to reduce temperatures in cities, where
the heated asphalt increases the feeling of heat. This will avoid many diseases resulting
"] from dehydration.

2.2. How does technology support this process?

Technology is a driver of change. However, it is up to us how we use it. There is a growing voice
for Industry 4.0 and its components such as drones, Al, AR, VR, loT, Edge computing, 3D printing
and much more. But what is their role in creating more sustainable cities?

These technologies used and developed by companies, incubators and start-ups are even
revolutionary for the organisation of cities better adapted to climate change and allowing to
limit the damage caused by human activity in this matter.

It is worth presenting here some of these technologies and the ways in which they are changing
the reality around us.

Smart solutions can improve a lot of different aspects of quality of our lives:

e Cost of living;

3 PAYSALIA. (April 8, 2018). IMPROVING AIR QUALITY THROUGH A GREENER, MORE SUSTAINABLE URBANISM.
Retrieved from: https://www.paysalia.com/en/blog/green-city/green-urbanism-air-qualit

This project has been funded with support from the European Commission. This communication reflects the
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e Environment;

e Health.

In this module we will focus exclusively on the environmental aspect.

Among the solutions that we can find in the city are various types of sensors and cameras. They
provide data which is then processed and based on this data we can program the operations we
want. An example of this would be sensors in sewage systems that check for leaks. When they
detect it, they automatically send a message to the engineers, shut down that part of the
infrasructure, so the reaction is very fast. A simple example of the use of sensors and loT is, for
example, rubbish bins that tell you when they are full, so that organisations responsible for
keeping the city clean do not have to circulate among all the rubbish bins but can focus only on
emptying those that are full or those that have not been emptied for a long time. This allows
better work, saving time, energy (fuel) and reducing the environmental impact of the vehicle. It
also allows better planning of waste storage and disposal.

There are, of course, many such examples, all of them small steps towards improving the city, our
quality of life and reducing our impact on the environment.

2.3. What are Smart Cities and are they sustainable?

Smart Cities are a new concept based on the previously mentioned opportunities offered by
current technology. The aim of such Smart Cities (cities of the future) is to optimise various areas
of their functioning through technology and to increase the quality of life of their inhabitants.
There is no official definition of Smart Cities, but it can be considered that they determine it:

e Aninfrastructure based around technology;

e Environmental initiatives;

e Effective and highly functional public transportation;

e Confident and progressive city plans;

e People able to live and work within the city, using its resources®.

Among the goals in line with the sustainable city agenda are those that use more efficient
energy consumption or the prevention of air pollution.

An important feature of these cities is the high use of technology to improve processes but also
to analyse data (Big Data) and, based on this, to make strategic and operational decisions. By
providing large amounts of data and analysing them, it is possible to find actual needs.

4 TWI. (N/D). WHAT IS A SMART CITY? — DEFINITION AND EXAMPLES. Retrieved from: https://www.twi-

global.com/technical-knowledge/fags/what-is-a-smart-cit
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