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CITIES OF THE FUTURE — INTRODUCTION _

INTRODUCTION

Cities of the Future - Anticipating Trends and Possibilities has been developed to expand upon the work that Future
iQ Partners currently undertakes in our various strategic planning and foresight projects. Having worked in regions and
communities across Europe, North America and Australia for over a decade, it is an exciting challenge to extend the practical
development of future thinking into this research piece that looks at real world trends and examples of applied innovative
practices. This document is one of a series of ‘future thinking’ papers being developed by Future iQ Partners.

Cities and those that live within them are becoming one of the most influential factors shaping the future of the planet.
The world population is becoming increasingly urban. In 2008, for the first time in history, more than half the world's
population lived in cities. On the current trajectory, by 2050 the urban population is estimated to be 6.3 billion (66% of the
world’s projected population). Additionally, more than 60 percent of the land projected to be included within urban areas by
2030, has yet to be developed. As mare people become urban dwellers and the global urban footprint expands in the next
several decades, it is essential to examine how cities can evolve into the future.

Cities of the Future - Anticipating Trends and Possibilities is based on scientific research and trend information. We have
endeavored to draw this research from various areas into one engaging and visual thought piece, which shows trends that
have the potential for widespread adoption over the next two decades. This information is presented to encourage people
to explore how various trends could play out during this timeframe and to consider the potential real world implications
and possibilities.

Our focus is primarily on presenting examples that incorporate a balanced approach to the transformation of cities in the
future, comprising economic, social and ecological perspectives. Macro trends such as declining supplies of fossil fuels,
climate change, technological advancement and dependence, and escalating global populations are creating increased
levels of uncertainty. However, embedded in these changes are new opportunities. Renewable energy and local food
systems offer potential new economic pathways. Technology could fundamentally alter how educational, health and social
services are delivered, removing the barriers to access even in relatively remote locations. Changes in the way we live and
work are further reshaping the definition of what a ‘city’ is, and how we interact with it.

Future iQ Partners has presented Cities of the Future - Anticipating Trends and Possibilities’ to provide examples of what
is possible. While this is drawn from current information, we recognize this is not the complete ‘solution’ This publication
is offered as a resource, for people to consider what may be possible in their own cities, as they explore the challenges and
opportunities in the next 20 years.

David Beurle
CEO
Future iQ Partners
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NEIGHBORHOODS
& COMMUNITIES

Neighborhoods are the pounding hearts of cities. This
is where people, live, work, go to school and recreate.
Vibrant neighborhoods that are walkable and include
a mix of uses are becoming the preference of many
people from young to old, and this trend is expected
to continue. The social fabric of life is created in
neighborhoods, as people meet and interact. Homes,
offices, shops, warkshops, schools, medical facilities,
cultural venues and more are all integrated in the
same lively neighborhood.
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CITIES OF THE FUTURE - NEIGHBORHOODS & COMMUNITIES

HOUSING

Housing is integrated into mixed use neighborhoods, which better meets the needs of

smaller households with fewer children, and an aging population. There are many low rise,
high density buildings with smaller apartments that are adaptable to provide opportunities
to work at home, and to meet the needs of physically challenged individuals.

* New housing and retrofitting is primarily
through attached (multi-family) apartments
and townhouses and small detached lots, with
a variety of sizes, use, and focus groups.

* People have walking access to residents, retail,

office, culture, entertainment, restaurants,
schools, community centers, and green space.
+ Smart apartments ensure wise resource use

with low energy and water consumption, and
integrated recycling and composting systems.
» Outdoor spaces integrate pedestrians, cyclists,
playgrounds and ecology.
« Cars are guests in the streets and are
respectful of other users.

Mixed use neighborhoods are becoming a better match with current and expected future housing needs than traditional

suburban neighborhoods. More people are preferring smaller houses, which are more affordable, and have lower costs

for maintenance, energy and water. As population density increases, and citizens are using their neighborhoods more

intensely, there will be a transformation of streets to spaces shared by automobiles and other uses, more areas will become
car free, and there will be other initiatives that improve safety on the streets. The shift in desired housing, combined with

changes in working modes, means that more people are self-employed and/or work remotely, this may be from home, a

local co-working space or even a coffee shop. People are more often mixing work and leisure time, and therefore want to

work within their community, where they also recreate and engage in social activities.

¢ CITIES OF THE FUTURE




WORK

Many people don’'t commute, but work close to where they live. They work online, meet, and collaborate
with others. They don’t have an office, but work from their home or shared office spaces, work schedules
are flexible. During office hours, they bring liveliness to their neighborhoods. They visit coffee shops,
lunchrooms, hospitals, pharmacies, and other shops and services in their breaks from work, giving identity
to the neighborhood.

« Officeless workers » Homes, offices, shops, workshops, chop shops,

« Collaboration schools, medical facilities, restaurants all

» Spontaneous networks integrated within the same neighborhood (this

* Shared work spaces for independent and is an important characteristic of a lively
officeless workers neighborhood, it all happens there)

« For those with offices, they are walkable from
home, or have good transit connections

Technological advances and changing values are leading to a variety of options for workplaces and working styles. Maore
often people work where or near to where they live.

Flexible working hours are becoming commonplace and communicating remotely with coworkers or clients via technological
services is becoming reliable, secure and acceptable. More people will work in informal places such as shared office spaces,
from home or in semi-private commercial locations. The shift from traditional working hours to flexible schedules also
benefits the neighborhood through increased livelihood, and safety during the day and night, as people move around at

various times.

fUtU re% ‘ Create Future Intelligence™
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CITIES OF THE FUTURE - NEIGHBORHOODS & COMMUNITIES
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FOOD

Community spirit is built through the love of food, and people connect by growing,
cooking and eating food together in families and community groups. Many people eat
vegetables from local, neighborhood food gardens, and gardening is considered a great
hobby for health and stress relief.

* Vegan and vegetarian options are common in * Nutrient cycling is integrated into the waste
restaurants, diners and delis. Healthy food is management cycle through composting.
often the first choice, including in fast food. « Food waste is largely avoided, through smart

* Locally produced or manufactured foods create management of ‘best before dates’ by sensors,
added community value. and supply management.

« Passing on knowledge of cooking and healthy
foods through family and community
members, food sharing.

Growing awareness of food security and sustainability is leading the development of urban agriculture and food sharing.
Food is one of the most powerful ways to connect to other people, and growing your own food in neighborhood gardens is
increasing in popularity. Local food production facilitates the development of community connections. Combined with food
production, cooking classes, and preparing/sharing healthy meals at home or in local restaurants with friends and family
creates deeper networks, and also helps to create an active lifestyle and improved health and wellness.

s CITIES OF THE FUTURE




CITIES OF THE FUTURE - NEIGHBORHOODS & COMMUNITIES

SHOPPING

Sharing and renting is appreciated as much as owning. For many items, such as tools, people prefer peer to
peer sharing. Customized, home made, one of a kind, locally produced goods are praised for their
uniqueness, which large brands cannot offer. Peer to peer shopping has given rise to alternative currency,
bartering and timebanking (e.g. receiving time from others in terms of services).

* People are used to contactless, mobile payment * Sharing Economy
« Stores are replaced by online stores and outlets of » New entrepreneurship, everyone can sell and/or
craftsmanship share goods and services

« Drone delivery frees the streets from delivery vans
* Billboards are personalized through augmented
reality, matched to individuals preferences

The process of shopping is undergoing a transformation that is expected to continue to develop with new technological
advances. Online shopping and drone delivery are expected to become commonplace as the large stores are able to provide
almost all products that people want to buy. Thus, there will likely become less of a need for physical stores. Traditional
shopping malls will continue to close down in some regions and their buildings can provide opportunities for retrofitting for
other purposes (such as art and recreational spaces). Technological solutions are also leading to the creation of a sharing
economy, through networks which allow people to access to items that they use occasionally, without having to accumulate
and store them. Many sharing services have emerged that allow people either to swap, or earn money by lending their
equipment. Also, handcrafted products are becoming more highly valued, as they express uniqueness that large brands
cannot provide. With the increase in hobbies and creative activities many people will likely earn some of their income from
selling or sharing homemade products.

fUtU re% ‘ Create Future Intelligence™
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CULTURE AND
EDUCATION

As we move into the future, people look for culture
and entertainment locally. The city provides a
home for artisan workshops and studios, which
generates an environment where cultural activities
emerge. People design and present after school/
waork programs, training and education to share their
knowledge and teach others.
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CITIES OF THE FUTURE — CULTURE AND EDUCATION

SCHOOLS

Learning is individualized and takes place in multiple locations and at any time, in school, home,
online, and at other institutions (e.g. museums, galleries, civic buildings). Schools offer curricula
that stimulate exploration and finding new opportunities.

* Teachers are learning facilitators, with a flexible « Learning is adaptable to prepare for professions
mindset that do not yet exist

* Technology is included in the classroom practice + Small scale neighborhood learning groups and
to keep up with the fast changing world and home schooling programs are commonplace
includes online courses and games * After school programs take place at school or

» Traditional textbooks are displaced by Open other facilities on a wide variety of topics, from
Source and E-Textbooks gardening to emerging technology

« Curricula involves real world education, including
mentorships with practitioners, project based
learning and integration of life skills

As new technology is changing production processes and the service economy, students need to be prepared for jobs that
don't yet exist. As schools prepare for the future, flexibility in learning and curriculum development is crucial to avoid
gaps in preparing students for future employment opportunities. Adaptive learning programs, both online and offline will
help students with varying learning levels. Learning will take place in many locations (formal and informal) and students
will connect through mobile devices for studying and completing their assignments. Field trips and after school activities
will continue to be part of the learning process. The importance of mentors will be further recognized, and experts from
business organizations, retired professionals and people with a remarkable life story will act as mentors. Homeschools of
the future also offer flexibility and will adapt to new technology.

fU t U r@ ‘ Create Future Intelligence™ 11
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CITIES OF THE FUTURE — CULTURE AND EDUCATION
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POST SECONDARY EDUCATION

People engage in lifelong learning and are open to new ideas. Learning is part of working, to stay
competitive, and keep up with new technologies and information. Traditional college and
university curricula are augmented by formal and informal processes.

* Mentorships « Informal, mobile learning - online courses,
« Internships and training programs knowledge portals podcasts, videos, expert
« Practitioner training communities, games

g i

SMALL
SPECIALISED
SCHOOLS

Post-secondary education will adapt to become lifelong learning. Ongoing learning is important to remain competitive
and flexible, as new technologies change the way people waork. Training is provided in formal and informal settings, and
experimenting with new technologies is encouraged. Young people also become mentors of older coworkers to assist with
adapting to new technologies. In particular, coding is a skill that is likely to become more important in the future, and
younger generations are more familiar with that role. Online possibilities of training will develop in many fields and massive
open online courses (MQOOCs) will likely become a mainstream way to access to all sorts of professional education and
learning communities.

12 CITIES OF THE FUTURE




CITIES OF THE FUTURE - CULTURE AND EDUCATION

PUBLIC LEARNING SPACES

A wide variety of training courses are locally offered on all aspects of life. Local experts share their knowledge
with fellow residents. Public buildings such libraries, community centers, cultural spaces, after hours in city,
school, college and university spaces offer opportunities for meeting and learning.

« Online social networks lead to real world « Shared workshops and maker spaces are created
gatherings on specific topics for the sharing of knowledge and equipment

« Knowledge sharing is everywhere, in book clubs,
craft circles, mechanics, building, emerging
technologies, languages, gardening, etc.

As lifelong learning becomes an accepted practice, one's personal learning network will be considered an important asset
for their learning environment. Knowledge sharing through book clubs and other meeting groups of likeminded people will
encourage development, as well as incarporate fun into learning. Online communities will serve the same goal. Makerspaces
will becoming favorite spots for young and old to learn and play with construction materials and new technology, such as
3D printers. These spaces will be opportunities to explore new worlds of technological possibilities.

fU t U re% ‘ Create Future Intelligence™ 13
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CITIES OF THE FUTURE — CULTURE AND EDUCATION

CULTURAL SPACES

In addition to traditional cultural spaces (theatres, concert halls, galleries etc.), retrofitted or
temporarily used buildings give rise to new opportunities for temporary exhibitions and art
performances. Cultural entrepreneurs create programming in whatever space is available at the
moment. Music, theatre, art and literature are celebrated by an engaged public through festivals,
performances, readings and other events.

* Social networks allow people to find a « Activities range in size from a few
variety of events participants to large groups. As interests

« Interactive installations and performances evolve, new groups may emerge or shift.
provide impromptu opportunities to « Creativity is thriving, and the community is
participate in creating art actively involved in attending and creating

« Informal spaces allow spontaneous cultural events.

emergence of artistic collaborations

Future citizens will continue to be seeking a balance between work and life, including expanding their creative interests.
Big concert halls, formal galleries and museums are not suitable venues for the artistic expressions of all people. Temporary
spaces, such as retrofitted buildings will become more often used as galleries, pop-up theaters and performance spaces.
Municipalities will support the ‘pop-up’ culture to demonstrate that they support culture across the spectrum from
alternative to mainstream, which will reach out to a wider range of citizens than the ones who are interested in traditional
cultural activities.

1« CITIES OF THE FUTURE




HEALTH
& WELLNESS

The future focus for health is coming from a
preventative perspective, a holistic approach to
physical and mental wellness, which includes a
balance between work, family and other activities,
and should be accessible to all income levels. It
includes increased physical activity, stress reduction,
healthy food, and community connections. To address
this, cities are evolving to include improved designs
for walking, cycling, playing and working, as well as
integrating local food production opportunities, and
facilitating community development.
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WELLNESS

People are actively involved in their neighborhood, which gives a sense of gratitude and
connectiveness. Health care supports physical and mental health, and shifts to preventative
care. Wellness spaces with fitness facilities, health care specialists and spas are available
throughout the city.

* Online social networks provide a caring community that brings * Social connections are created through cultural activities,
friends and family closer. community gardening, etc.

« Community learning and informal education keeps minds active * Learning about healthy lifestyles is integrated into education

* People staying healthy by doing fun things together » Apps and technology provide real time self monitoring

* People connect in different roles (e.g. accountant who loves
teaching tap dancing)

People are becoming more involved in their neighborhood by providing social services to the community. Volunteering
not only helps others, it also builds a sense of gratitude, which has a positive health effect. Online social networks are
evolving to do the same, building long distance relationships with friends and family. There is increasing awareness of the
positive effects of hobbies and creative activities on career and life balance. As people develop new interests, it will become
common for people to share and teach topics that are completely different than their profession. These activities will help
to build new networks and bridge communities that wouldn't otherwise exist. Activities such as gardening, cooking and
dancing are fun and engaging, and attract a community, which makes it easier to create a healthy lifestyle.

1s CITIES OF THE FUTURE




CITIES OF THE FUTURE — HEALTH & WELLNESS

RECREATION

Open air sport facilities are available in most neighborhoods. There are trails, biking lanes, running tracks,
playgrounds and skate(board) parks. People regularly walk or cycle to their favorite park, café, library or theater.

* Public space is a playground * Interactive landmarks and displays in the public space
» Many amenities are within walking distance « Good or bad weather, people are active and outdoors

* Social networks connect people to various activities

» Technology assists all ages and abilities

The importance of physical activity in overall health and wellness is leading to the development of a wide variety of
recreation options beyond traditional sporting activities. These vary from walking to nearby amenities such as shops and
cafes, to extreme sports. Recreational communities will continue to develop informal and formal areas to practice their
sports on water, land and in the air. Online communities allow knowledge of new activities to easily spread. Technological
advancements in assistive devices such as prosthetics and robotic exoskeletons will help people to stay active, even with
physical limitations.

fU t U re% ‘ Create Future Intelligence™ 17
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CITIES OF THE FUTURE — HEALTH & WELLNESS

AGING POPULATION

Independent living into well past eighty years old is very common, and elderly people
are integrated into neighborhoods with all age groups. Neighborhoods provide access
to amenities and social connections within walking distance, with transportation
options for those with mobility challenges.

ik

« Getting older, but feeling still young is the « Doctors, nurses and family members can
"baby boomer style” monitor from a distance, with periodic visits
* Remaining independent, as well as socially for physical checkups and care taking
and physically active » Advanced medical aids take over the need for
* Health status is monitored in real time many nursing and home services

through apps and sensors

It is expected that with improved health and wellness, and advancements in heath care, the baby boomer generation in
their 80s will have a lifestyle that is similar to what people in their 60s experience now. Aging generations want to prolong
independence and quality of life. The development of smaller, adaptable apartments with easy access to services, in
vibrant community neighborhoods will allow this lifestyle. Additionally, good health will be facilitated through the support
of online services and health monitoring. Doctors, nurses and family members can check in by monitoring health statistics
provided by smart watches and other wearable devices, reducing visits to health care facilities and keeping family members

informed.

1s  CITIES OF THE FUTURE




CITIES OF THE FUTURE - ECOLOGY & SUSTAINABILITY

ECOLOGY &
SUSTAINABILITY

In the future, cities will mimic the natural processes
and functions of ecosystems including water, nutrient,
energy and waste cycles. Habitats of other species are
integrated into the land use planning.

We are only recently starting to understand the extent
to which ecosystems are extraordinarily valuable to
society by providing essential goods and services,
including clean water, fresh air, pollinating insects and
protection from natural disasters.
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CITIES OF THE FUTURE - ECOLOGY & SUSTAINABILITY

ECOLOGY AND GREEN SPACES

The city is integrated within the ecosystem, green spaces provide provide opportunities for
water management, habitat for birds and wildlife, and connections to nature for the community.

» New green spaces and connections are a part » Water, birds, wildlife and insects are connected
of re-development through green spaces

« Green roofs, living walls, and bioremediation * Ecological restoration is part of green space URBAN
facilities provide rainwater management, as management, including water bodies, and rare FOREST

well as food and habitat for birds and insects and endangered species and communities
* The urban forest is regenerating through

planting trees and other vegetation in green

spaces and roadways

o RAINWATER CAPTURE

@ LIVING WALLS

HEDGEROWS
AROUND
AGRICULTURE

PROTECT
& RESTORE
WATERBODIES

Green spaces within urban areas provide important ecosystem services, such as filtering dust, absorbing carbon dioxide
from the air, improving air quality, infiltrating and filtering stormwater runoff, and reducing urban heat island effect.

Additionally, access to green spaces and ecosystems has positive effects on human health through improved air quality
and reduced respiratory ailments and allergies, greenways and trails promote active living and physical activity, and urban
agriculture facilitating dietary diversity, improve nutrition and food security while also supporting agricultural species
conservation and limiting the urban food-supply footprint.

Municipalities are beginning to consider and incorporate ecological functions and habitat into master planning, resulting
in new and redevelopment projects including more ecosystem features including: wildlife protection and conservation,
ecological restoration, greenway connections, as well as, living roofs and walls incorporated into buildings and other hard
surfaces.

Management tools such as the City Biodiversity Index are also being used by municipalities to assess their environmental
protection measures, to monitor and evaluate their progress in conserving and enhancing biodiversity.

CITIES OF THE FUTURE




@) CLIMATE CHANGE MITIGATION & ADAPTATION

Government, businesses and citizens implement practices to mitigate and adapt to climate change to reduce the vulnerability and
to increase the resilience of social, ecologic and economic systems.

« greenhouse gas reduction strategies « adapting building codes to future climate

« preparations for sea level rise and changing conditions
weather patterns * watershed management planning and

* preparations for natural disasters and extreme rainwater management facilities
climate events (heat waves, ice storms, « habitat restoration and migration corridors for
extreme snow falls, flooding) plants and wildlife

* landscape modifications for drought tolerance « infrastructure upgrading

©
S

(
@

Green spaces and ecosystem connections, including parks, agriculture, residential gardens and lawns, street trees and roof

gardens also provide opportunities for climate change mitigation and adaptation. Vegetation in these spaces uptake and
store carbon, while providing habitat, rainwater interception and infiltration, and pollutant filtration. The shade and cooling
provided by trees also reduces the heat island effect and overall energy consumption. In most cities around the world, there
are abundant opportunities to increase urban vegetation.

fUtLl re% | Q ‘ Create Future Intelligence™ 21
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CITIES OF THE FUTURE - ECOLOGY & SUSTAINABILITY

SUSTAINABILITY CONCEPTS

Sustainability concepts are integrated into decision making process for all city planning activities.

* Biomimicry * Closed loop

« Ecological footprint » Community-scaled

* Resiliency solutions

* Net Zero * Triple Bottom Line -

« Crade to Cradle Economy/Society/Ecology

SOCIETY

CLOSED LOOP
MANUFACTURING

ECOLOGY ECONOMY

Natural systems also function as role models for building better human systems. For example, ecosystems are closed loop
systems with no waste (one organism’s waste is another’s food), and they run entirely on renewable energy, along with
nature being an excellent engineer.

Urban design and management (along with other disciplines) are beginning to integrate these principles. Opportunities
include biomimicry for architectural and green space design; net zero, cradle to cradle and closed loop systems for managing
infrastructure; and triple bottom line and ecological foot print assessments to establish baselines and maonitor progress.

2> CITIES OF THE FUTURE




INFRASTRUCTURE

Infrastructure is a long-term societal investment that
helps us build a more efficient, better functioning
society. Future cities will integrate infrastructure
systems such as water, energy, waste management
and transportation to provide better service to
residents and businesses, environmental protection
and cost savings. This information will be available to
the public through real time monitoring and reporting
technologies.
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WATER

Water is integrated into the city and celebrated. Water management is
on the surface and visible, when it rains, runoff is captured on roofs and
in landscaping. Water is conserved and used wisely.

» Water conservation happens at all levels,
residential, commercial, and industrial

* Biomimicry - cities mimic the natural
water cycle including interception,
evapotranspiration, filtration and
groundwater recharge

« Fit For Purpose water usage - use of
non-potable water for non-drinking
purposes such as irrigation, toilet
flushing

» Rainwater Management is integrated into

public spaces such as parks and road
right-of-ways, as well a private property
in features such as green roofs, street
trees, increased green space, rainwater
capture and use, rain gardens, and
permeable pavement

Municipalities are increasingly understanding the importance of water in the urban landscape, including integrated
watershed management planning, protecting and restoring aquatic ecosystems, rainwater management, rainwater
capture and use, and sewage treatment. They are beginning to grapple with how to incorporate non-potable water uses
(fit-for-purpose) into buildings and public spaces.

Some examples of innovative water management are: park planning that incorporates wetlands that also retain and
filter stormwater runoff, while providing habitat and an aesthetic amenity; bioswales and rain gardens incorporated into
vegetated areas of road right-of-ways; and buildings that incorporate green roofs to capture roof water that is used for
irrigation and toilet flushing. Combining functions creates more connections within cities and saves costs.

CITIES OF THE FUTURE




WASTE

The city is an ecosystem and there is no waste, the byproducts of one activity
are used to feed another. Recycling and composting are integrated throughout
the city. Residents, businesses and industries separate items, which are
collected and transported to the locations of their next use.

» Cradle to Crade, closed loop waste cycle » Waste cycle and resource recovery are
where there is no waste monitored and reported, this information

* Targets are established for residential, is available in real time for private
commercial and industrial process with the monitoring and public accountability.

ultimate goal of the closed loop.

* Resource Recovery is integrated into the
infrastructure system and heat, water, and
gas are recovered.

Donate, Share To Industry For
or Sell New Products
Landill < Garbage Reusables Separated »
+Gaeproduction (donate) Recycling

« Eventual Target = 0

oMo

The future of waste management in cities provides many opportunities for working towards closed loop systems. There is
a shift from looking at what are currently viewed as waste, to resources. This includes: materials recycling that is closely
linked to manufacturing so that materials are easily connected to where they can be reused; linking local agriculture with
composting of restaurant and household organic waste, and using the food grown with that compost locally (farmers
markets, restaurants); and wastewater reclamation, using recycled non-potable water for irrigation, laundry, toilets and
commercial or industrial uses, and ultimately, in the future drinking water.

fUtU r@ ‘ Create Future Intelligence™
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CITIES OF THE FUTURE - INFRASTRUCTURE

'9) BUILDINGS

The desire for walkability and mixed use neighborhoods will develop some low
density, underutilized areas into village centers with mixed uses including residential,
retail, office, culture, entertainment, restaurants, schools, community centers, and
green space, as well as the transformation of obsolete buildings into places for
startups, artisan studios, community centers and group activities.

« Adaptability is integrated into new buildings and retrofits

« Existing buildings are retrofitted for water and energy
efficiency, air quality improvement

» Buildings offer opportunities for living and working in the
same spaces, as well as integral connections to the
outdoors.

» New buildings, commercial, industrial, institutional,
residential incorporate green building principles, which
evolve as knowledge grows.

= (g

From cabins to highrises, in residential, commercial and industrial buildings, there have been many innovations in
architecture and building construction in terms of efficient use of energy and resources, and integration into urban food
systems and ecosystems.

Buildings are capable of being energy efficient through appliances, heating and cooling, and use of natural light, as well
as generating renewable energy through wind, solar and geothermal technology. There are opportunities for sourcing
sustainable materials, as well as recycling wastes and capturing rainwater.

Smart controls will monitor everything from water usage to ventilation to heating and lighting, and the internet of things
will allow adaptable interiors in which buildings and appliances are linked to allow the most efficient use of resources.

Building rating programs that certify sustainable buildings will continue to develop, such as Leadership in Energy and
Environmental Design (LEED), and Building Research Establishment Environmental Assessment Methodology (BREEAM).

There are many pilot and demonstration projects worldwide on buildings of all scales that show what is possible, with new
examples every year. The next step is for sustainable buildings to be come ‘the way’ through retrofitting existing buildings,
as well as in new or re-development.
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=)) TRANSPORTATION

& The road ways are transformed to have less focus on cars, and include a
mix of uses. Public transit is efficient, cost effective, and provides good
service in the city with connections to larger metro area. Many
transportation options are available:

« Convenient sharing systems for « Extensive cycling and walking trails
bicycles and variety of vehicles connect the city off roadways

« Trip planning applications allow » Automated vehicles provide delivery
community members to share services
resources

« Alternative fuels - electric charging kL S .
stations, non-food biofuels

Roadways will be modified to include multiple uses, such as personal vehicles, public transit, pedestrians, bikes and other
self-propelled vehicles, combined with rainwater management, street trees, and utility corridors. Additionally, smart

technologies will allow monitoring and adaptability in roadways.

Methods of moving people and goods will also transform to include increased public transit, self driving vehicles, alternative
fuels, and sharing programs for bikes, automabiles and other vehicles, as well as development of self-driving vehicles and
drone delivery.
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ENERGY

Thereis currently a shiftin focus from traditional fossil
fuel based energy sources to alternatives including
renewable sources (e.g solar, wind, geothermal.
marine, cogeneration), as well as non-traditional
fossil fuels (e.g. shale natural gas).

As energy demand continues to rise, and there is an
increased focus on low carbon energy to minimize
potential climate change effects, cities in the future
will move towards managing energy in a hierarchy:
conservation, local renewable energy production and
connection to the regional grid.

Single Family m Multi-Family i Central Business Pedestrian Area
Residential Residential District / Trail

College / University ;aal::vg:t;Lnt

Community Center i Geothermal Plant
@ Cultural Facilities

){ Community Garden

Industrial Area / ) Commercial Electric Car Charge
Technology Park & Station
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@) RENEWABLES

Energy production is shifting from a focus on fossil fuels and nuclear energy to
renewable, low CO2 energy.

» small scale local production and use, « hydro - hydro electric dams and
combined with large scale renewable run-of-river hydro
plants « geothermal

» wind - onshore/offshore « tidal turbines

* solar - photovolatic, water heating, * wave

concentrated solar power plants

RENEWABLE
ENERGY

A team at Stanford University, has developed the The Solutions Project to determine how each state can transition to 100
percent clean, renewable energy with a custom mix of wind, water and solar to provide energy for all purposes (electricity,
transportation, heating/cooling and industry). The plan proposes to stabilize energy prices, create jobs, minimize air
pollution, and begin to cantrol global warming. This will create investment opportunities for clean energy, transportation
and energy efficiency.
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ENERGY SAVINGS

Energy conservation is improving through the use of high efficiency appliances,
improved building practices and Smart energy management.

« Energy rating on appliances * Usage is monitored and displayed in realtime, and can
* Buildings - new and retrofits meet green building be managed remotely.
standards (e.g. LEED, Net Zero, Living Buildings) » Energy Management Systems optimize usage by

automatically controlling consumption

Industry is currently creating pilot projects to test new technology in real world settings. For example, Toshiba, Sekisui
House and Honda worked together to build an experimental two-household, two generation family home using IT, personal
mobility, and sustainable energy management where all energy usage by both househalds is centrally controlled, and
energy is produced onsite.

Smart meters are currently available that allow real time customer monitoring and control such as thermostats by Nest
Labs and Honeywell. Applications such as Wattcost, track energy consumption by appliances in a home or business
environment, alert users when they are not behaving in the most cost-effective or eco-friendly way and provides advice for
improved use.
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..)) LOCAL ENERGY GENERATION

In the future it is expected that energy, heat and electricity, will be generated within homes and businesses
using renewable sources. Heat, electricity and mobility are shared within the community energy network.

* Sources are primarily renewables such as  Shared mobility with neighbors via a variety
solar and wind of electric vehicles for different uses
» Small scale cogeneration systems in each » Connected to regional grid

building, which are connected in a network
* Smart Meters manage multiple households
to share energy and heating

COMMUNITY
ENERGY -
HEAT AND

ELECTRICITY

= = BT

Onsite generation of energy is becoming a possible solution to improving energy security and providing energy where it
is needed. In particular, the costs of photovoltaic solar technology have been dropping rapidly, and along with increased
accessibility, grid parity has been reached in several countries (e.g. Germany, Italy and Spain) and it is expected in the next
decade within the United States. Grid parity means it is cheaper to produce energy at home on your solar cells than to buy it
from utilities. Combining local renewable energy generation with improvements in energy storage (e.g. battery technology)
will support renewable sources as solar and wind to supply consistent electricity.
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FURTHER READING

The infographics and text created for Cities of the Future are based on research into real world examples of innovative

projects. The following list of additional reading materials is not an exhaustive list of references. It is intended to provide
opportunities to delve deeper into the various topics covered within the document.

NEIGHBORHOODS & COMMUNITIES

Housing

» Anon, 2014. Toshiba, Honda and Sekisui House Bring the Future to the Present with a Real-World Smart Home,
Available at: http://www.youtube.com/watch?v=UjO55kHGYHQG& feature=youtube_gdata_player

+ Badger, E., 2013. The Great Senior Sell-Off Could Cause the Next Housing Crisis . The Atlantic. Available at: http://
www.citylab.com/housing/2013/03/aging-baby-boomers-and-next-housing-crisis/4863/.

+ Dockside Green: Victoria's most sustainable neighbourhood. Available at: http://www.docksidegreen.com

« Gallager, L., 2013. The end of the suburbs. Time. Available at: http://ideas.time.com/2013/07/31/the-end-of-the-
suburbs/.

* Kelly, S.M., 2014. Samsung's Vision for the Connected Home: Even the Walls Will Move. Mashable. Available at:
http://mashable.com/2014/09/05/samsung-connected-home-vision-2014/ [Accessed September 8, 2014].

» Post, R., 2014. Are tiny houses and micro-apartments the future of urban homes? . The Guardian. Available at:
http://www.theguardian.com/sustainable-business/2014/aug/25/tiny-houses-micro-living-urban-cities-population-
newyork-hongkong-tokyo.

» Ramball Group. Nordhavnen: The future of sustainable urban living. Available at: http://www.ramboll.com/
megatrend/feature-articles/nordhavnen-theme

* Rudenko, A., 2013. What a smart city of the future will look like? Learn 7 trends in urban living for 2014. Available at:
http://popsop.com/2013/12/what-a-smart-city-of-the-future-will-look-like-learn-7-trends-in-urban-living-for-2014/

+ Urban Habitat Chicago. Sunlight of the Spirit Fulton Recovery Residence | Green Building: Roof, Porch, Stairs....
Available at: http://www.urbanhabitatchicago.org/projects/sots-3600wfulton/

Food

» Ackerman, K. et al., 2014. Sustainable Food Systems for Future Cities: The Potential of Urban Agriculture. The
Economic and Social Review, 45(2). Available at: http://www.esr.ie/article/view/136.

» Audsley, E., M. Brander, J. Chatterton, D. Murphy-Bokern, C. Webster, and A. Williams, 2009. How Low Can We
Go? An assessment of greenhouse gas emissions from the UK food system end and the scope to reduce them by
2050. World Wildlife Fund UK and and the Food Climate Research Network. Available at: http://assets.wwf.org.uk/
downloads/how_low_report_1.pdf
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+ DeWeerdt, S. 2013. Is Local Food Better? | Worldwatch Institute. Available at: http://www.worldwatch.org/
node/6064

* Pirog, R., T. Van Pelt, K. Enshayan, and E. Cook. 2001. Food, Fuel, and Freeways: An lowa perspective an how far food
travels, fuel usage, and greenhouse gas emissions. Leopold Center for Sustainable Agriculture. Available at: http://
www.leopold.iastate.edu/pubs-and-papers/2001-06-food-fuel-freeways

« Weber, C.L. & Matthews, H.S., 2008. Food-Miles and the Relative Climate Impacts of Food Choices in the United
States. Environmental Science & Technology, 42(10), pp.3508-3513. Available at: http://dx.doi.org/10.1021/es702969f

Work

* Vermeulen, F., 2014. What Happens When All Employees Work When They Feel Like It. Harvard Business Review.
Available at: https://hbr.org/2014/12/what-happens-when-all-employees-work-when-they-feel-like-it.

Shopping
» Anon, Say hello to the future mall: It's nothing like today. CNBC. Available at: http://www.cnbc.com/id/101876655
» Anon, The future of shopping. CNBC. Available at: http://video.cnbc.com/gallery/?video=3000297390
* McGuirk, J., 2011. The art of craft: the rise of the designer-maker . The Guardian. Available at: http://www.
theguardian.com/artanddesign/2011/aug/01/rise-designer-maker-craftsman-handmade.

CULTURE & EDUCATION

Schools

« Adams, C., 2014. Poll Suggests Mentors Influence College Aspirations of Youth. Education Weels. Available at: http://
blogs.edweek.org/edweek/college_bound/2014/01/students_with_mentors_linked_to_college_enrollment_and_
success.html.

» Guzman, M., 2014. DreamBox Learning CEQ: How tech will shape the future of schools. Geekwire. Available at: http://
www.geekwire.com/2014/future-education-practice-without-insights/.

» Wilkerson, J., 2014. The Wired Homeschool. Techpotcasts.com. Available at: http://thewiredhomeschool.com/.

Post Secondary Education

» Cruz, MK., 2014. 21st Century Literacy: New Initiative Makes the Case that Learning to Code is for Everyone. Available
at: http://cyberlaw.harvard.edu/node/9222.

 Dennis, M., 2014. The future of MOQOCs. University World News. Available at: http://www.universityworldnews.com/
article.php?story=20140123133351291.
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Public Learning Spaces

* Moss, P, 2013. Why Learning Through Social Networks Is The Future. Teachthought. Available at: http://www.
teachthought.com/technology/learning-through-networks-is-the-future/.

* Philips, L., 2014. Reflections on Community, Makerspaces, and the Future of Museums. NMC Red Archive . Available
at: http://redarchive.nmc.org/news/reflections-community-makerspaces-and-future-museums.

Cultural Places

» Volmers, E., 2014. Pop Up Cinema comes to Calgary. Calgary Herald. Available at: http://calgaryherald.com/
entertainment/local-arts/pop-up-cinema-comes-to-calgary.

« Wainwright, 0., 2013. The National Theatre’s pop-up Shed is a model for the South Bank's future. The Gardian.
Available at: http://www.theguardian.com/artanddesign/architecture-design-blog/2013/apr/16/national-theatre-
shed-south-bank.

HEALTH & WELLNESS

Wellness

+ Meade, A, 2014. Network Volunteering + social impact = mental health improvement . The Guardian. Available at:
http://www.theguardian.com/voluntary-sector-network/2014/jun/02/research-shows-volunteering-improves-
mental-health.

« Smith, C., 2014. Why having a hobby can give you the edge in a job application. The Guardian. Available at: http://
careers.theguardian.com/careers-blog/why-hobby-give-edge-job-application.

» Steward, M., 2015. Living: Take up new hobby to stay healthy, alert. The Detroid News. Available at: http://www.
detroitnews.com/story/life/home-garden/2015/01/08/take-something-new/21462403/.

Recreation

+ Frankman, E., 2014. Designing The Playground of The Future With Kids & Creativity in Mind. The Takeaway. Available
at: http://www.thetakeaway.org/story/designing-outdoor-play-kids-creativity-mind/.

 Grush, L., 2014. Robotic Exoskeletons Are Here, And They're Changing Lives. PopSci. Available at: http://www.popsci.
com/watch-paralyzed-man-take-stroll-bionic-exoskeleton-video.

« Infante, A., 2014. Why Virtual Reality Technology Will Blow Your Mind in 5 Years. MakeUseOf. Available at: http://
www.makeuseof.com/tag/why-virtual-reality-technology-will-blow-your-mind-in-5-years/.

aa CITIES OF THE FUTURE




CITIES OF THE FUTURE - FURTHER READING

Aging Population

* Anon, 2015. Future Healthcare On Plug-And-Play Devices. Future of Work. Available at: http://www.futureofwork.
com/article/details/future-healthcare-on-plug-and-play-devices.

» Stevenson, S., 2012. The Future of Healthy Aging: E-Health Resources for Seniors. A place for mom. Available at:
http://www.aplaceformom.com/blog/healthy-aging-e-health-resources-for-seniors/.

ECOLOGY & SUSTAINABILITY

Ecology and Green Spaces

+ Anon, Urban Habitat Chicago » Sunlight of the Spirit Fulton Recovery Residence | Green Building: Roof, Porch,
Stairs.... Available at: http://www.urbanhabitatchicago.org/projects/sots-3600wfulton/

+ Foley, J. 2014. Preserving nature isn't about aesthetics. It's about necessity. Eco-Business. Available at: http://www.
eco-business.com/opinion/preserving-nature-isnt-about-aesthetics-its-about-necessity/

« Monastersky. R. 2014. Life -a status report. Nature 516, 158-161 (11 December 2014) Available at: http://www.nature.
com/polopoly_fs/1.16523!/menu/main/topColumns/topLeftColumn/pdf/516158a.pdf

+ Secretariat of the Convention on Biological Diversity. 2012. Cities and Biodiversity Outlook - Action and Palicy - A
Clobal Assessment of the Links between Urbanization, Biodiversity, and Ecosystem Services. Available at: http://
www.stockholmresilience.org/download/18.5ea7abe0139d0dada524fe/CBD+CB0O1+Book-F+WEB.pdf

Climate Change Mitigation & Adaptation

* Barringer, F., 2014. Climate Change Will Disrupt Half of North America’s Bird Species, Study Says. The New York
Times. Available at: http://www.nytimes.com/2014/09/09/us/climate-change-will-disrupt-half-of-north-americas-
bird-species-study-says.html

« Sustainable Cities International, 2012. Indicators for Sustainability How cities are monitoring and evaluating their
success. Available at: http://www.sustainablecities.net/our-resources/document-library/doc_download/232-
indicators-for-sustainability.

Sustainability Concepts

» Benyus, ). 2008. Biomimicry: Innovation Inspired by Nature. Harper Collins

 Biomimicry Portal: http://www.asknature.org

» Wackernagel et al. 2006. The Ecological Footprint of cities and regions; Comparing resource availability with resource
demand. Environment and Urbanization 18(1): 103-112. Available at: http://www.footprintnetwork.org/en/index.php/
GFN/page/footprint_for_cities/

* McDonough, W. and M. Braungart, 2002. Cradle to Cradle: Remaking the Way We Make Things.North Paint Press
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INFRASTRUCTURE

Transportation

« Anon, Carownership rates projections — European Environment Agency (EEA). Available at: http://www.eea.europa.eu/

data-and-maps/figures/car-ownership-rates-projections

« Dutzik, T. and P. Baxandall, 2013. A New Direction. Our Changing Relationship with Driving and the Implications for
America’s Future. U.S. PIRG Education Fund Frontier Group. Available at: http://uspirg.org/reports/usp/new-direction

« Saltzman, M. 2014. Driverless Cars. USA Today, October 7, 2014. Available at: http://www.dailyrecord.com/story/money/
industries/technology/2014/10/06/driverless-cars-alternative-fuel-already/16812267/

« Schwartz, )., 2013. Report Finds Americans Are Driving Less, Led by Youth. The New York Times. Available at: http://
www.nytimes.com/2013/05/14/us/report-finds-americans-are-driving-less-led-by-youth.html

« Shaheen, S. and A. Cohen. 2013. Innovative Mobility - Carsharing Outlook: Carsharing Market Overview, Analysis, and
Trends. Transportation Sustainability Research Center, University of California, Berkley. Spring 2013 (Volume 2, Issue 1).
Available at: http://tsrc.berkeley.edu/sites/tsrc.berkeley.edu/files/Innovative%20Mobility%20Industry%200utlook_
Carsharing_Spring%202013%20FINAL_O.pdf

 Snyder, T. 2013. Car Ownership May Be Down in the U.S., But It's Soaring Globally | Streetsblog USA. Available at: http://
usa.streetsblog.org/2013/07/05/car-ownership-may-be-down-in-the-u-s-but-its-soaring-globally/

Water

» Anon, 2003. Recycling Water For Our Cities. Prime Minister's Science, Engineering and Innovation Council,
Covernment of Australia. Available at: http://www.industry.gov.au/science/PMSEIC/Documents/
RecyclingWaterForOurCities.pdf

» Ramboll Group. Cities with room for water and well-being. Available at: http://www.ramboll.com/megatrend/
feature-articles/cities-with-room-for-water-and-well-being

» Ecosan, 2008. Infographic - Closing the loop in wastewater management and sanitation. Available at: https://files.
zotero.net/8000962724/2-349-en-ecosan-posters-20031.pdf

* Sustainable Solutions for a Thirsty Planet: http://www.athirstyplanet.com

« Umble, A. 2014. Engineering Angle: Fit-for-Purpose Water Reuse And The Road Toward Water Security. 2014. Art
Umble: http://www.wateronline.com/doc/engineering-angle-fit-for-purpose-water-reuse-and-the-road-toward-
water-security-0001

» UNESCO, Infographic - Water and Energy for a Sustainable Future. Available at: http://visual.ly/water-and-energy-
sustainable-future

» Water Reuse Association: https://www.watereuse.org
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Waste

 Mitchell, B. 2014. Sweden Now Recycles a Staggering 99 Percent of its Garbage. Inhabitat. Available at: http://
inhabitat.com/sweden-now-recycles-a-staggering-99-percent-of-its-garbage/

» GPT The Waste Solution. Infographic: Waste Management - The Fourth Utility - GPT The Waste Solution. Available
at: http://visual.ly/waste-management-fourth-utility

* Harvey, F. & correspondent, environment, 2014. UK councils could be required to recycle 70% of waste by 2030. The
Guardian. Available at: http://www.theguardian.com/environment/2014/jul/02/recycling-target-uk-councils-waste-
europe

+ Weissenbach, T, A. Gradmann, H. Reisinger) and F. Montevecchi, 2013 Ambitious waste targets and local and regional
waste management. Available at: http://cor.europa.eu/en/documentation/studies/Documents/2013-waste-target-
and-regional-waste-management/waste-target-and-regional-waste-management.pdf.

+ US EPA, Municipal Solid Waste in the United States: Facts and Figures | Municipal Solid Waste. Available at: http://
www.epa.gov/osw/nonhaz/municipal/msw93.htm

Buildings

* Anon, 2015. Home of the future. CNN Special, Tomorrow Transformed. Available at: http://edition.cnn.com/videos/
business/2015/01/02/spc-tomorrow-transformed-future-home.cnn/video/playlists/intl-tomorrow-transformed/

» Research for Energy Optimized Buildings, Net Zero Buildings. Available at: http://www.enob.info/en/net-zero-
energy-buildings/

- Building Research Establishment Environmental Assessment Methodology (BREEAM). Available at: http://www.
breeam.org

» Future Home - House Zero. Harvard Center for Green Buildings and Cities. Available at: http://www.harvardcgbc.org/
research/housezero/

« Living Future Institute. Available at: http://living-future.org

« Carter, T. 2013. Smart cities: The future of urban infrastructure. Available at: http://www.bbc.com/future/
story/20131122-smarter-cities-smarter-future

+ Sustainable Buildings Industry Council. Available at: https://www.nibs.org/?page=sbic_beyondgreen

* Mcgrath, J. 10 Sustainable Buildings. discovery.com. Available at: http://www.discovery.com/tv-shows/curiosity/
topics/10-sustainable-buildings/

» Frangoul, A. 2014. Ten of the world's most sustainable buildings. Energy Future CNBC.com. Available at: http://www.
cnbc.com/id/101906348

» US Green Building Council. Available at: http://www.usgbc.org/home
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ENERGY

Renewables

» German Renewable Energy Agency. 2013. Kombikraftwerk: Reliable Electricity Grid Operation Possible in Future with
100% Renewable Energy. Available at: http://www.kombikraftwerk.de/mediathek/english.html

* Jacobson, M.Z., G. Bazouin, Z. A.F. Bauer, C.C. Heavey, E. Fisher, E. C. Hutchinson, S.B. Morris, D. ) Y. Piekutowski, T.A.
Vencill, TW. Yeskoo. 2014.100% Wind, Water, Sunlight (WWS) All-Sector Energy Plans for the 50 United States.
Atmosphere/Energy Program, Dept. of Civil and Env. Engineering, Stanford University. Available at: http://web.
stanford.edu/group/efmh/jacobson/Articles/l/USStatesWWS. pdf

» MacKay, D. 20089. Sustainable Energy Without Hot Air. Available at: http://www.withouthotair.com/download.html

» Pérez, P, M. Jesus Baez, and J. Luternauer, 2014. PV Grid Parity Monitor, Commercial Sector 1st issue. ECLAREON
S.L. Available at: http://www.leonardo-energy.org/sites/leonardo-energy/files/documents-and-links/pv_gpm_3_
commercial_2014.pdf

 The Future of Energy, 2014. (http://www.thefutureofenergy.org) Available at: https://vimeo.com/ondemand/
futureofenergy

» The Solutions Project. 2014. 100% Renewable Energy Vision. Available at: http://thesolutionsproject.org

» UNESCO, Infographic - Water and Energy for a Sustainable Future. Available at: http://visual.ly/water-and-energy-
sustainable-future

Energy Savings

+ Government of Ontario. 2013. What is the Smart Grid?Available at: https://www.youtube.com/
watch?v=97b4uE26TQcHt=80

» Honeywell. Smart Thermostats. Available at: http://yourhome.honeywell.com/home/Products/Thermostats/7-Day-
Programmable/Wi-Fi+Smart+Thermostat.htm

» Nest Labs. Smart Thermostats. Available at: https://nest.com

» Wattcost. Wattcost App. Available at: https://www.wattcost.com

Local Energy Production

» Anon, 2014. Toshiba, Honda and Sekisui House Bring the Future to the Present with a Real-World Smart Home, Available

at: http://www.youtube.com/watch?v=UjO55kHCYHQ& feature=youtube_gdata_player

« Anon, 2014. Turning Footsteps into Electricity. CNN Special, Tomaorrow Transformed. Available at: http://edition.cnn.
com/videos/business/2014/12/24/spc-tomorrow-transformed-power-people.cnn/video/playlists/intl-tomorrow-
transformed/
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MORE INFORMATION
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