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Cities are crucial to both economic growth and climate 
action. Over the next two decades, nearly all of the world’s 
net population growth is expected to occur in urban  
areas, with about 1.4 million people—close to the popula-
tion of Stockholm—added each week. By 2050, the urban  
population will increase by at least 2.5 billion, reaching 
two-thirds of the global population.
 —The New Climate Economy Synthesis Report4

Today we are witnessing unprecedented urban migration into cities 
from rural communities due to climate, economic, and political chal-
lenges. We should anticipate migration as sea level rise and storm 
surges threaten coastal cities, as our aging population relocates to 
more accessible living, and as people search for more employment 
opportunities in the city.

The story of the broader migration pattern in the US is 
from Snow Belt to Sun Belt. That migration has slowed a 
little bit in the early part of the decade, when we were  
still dealing with the aftermath of the recession, but it is 
coming back.
 — William Frey, The Brookings Institute5 

We influence the planet through our everyday actions. Each year, for 
example, roughly forty million Americans, or about 14% of the US 
population, move at least once.6 Cities somehow have to reflect that 
fluidity. Can we shape our urban environments in ways that are pos-
itive, restorative, and remarkable as they continue to grow or as they 
shrink? As we put this challenge forward to the design and science 
communities, we see interesting and innovative ideas coming forward 
as well. This is what the Governor's Chair for Energy + Urbanism is 
really about. The difficult discussions and efforts to connect dots 
between various areas of excellence in design, engineering, ecology, 
education, and science to find breakthroughs and convergence to-
ward innovative solutions in efficiencies of systems, livability, health, 
and well-being.

I believe we are facing six areas of significant change relat-
ed to our future cities that are influencing future decision-making:  
Ecology, Livability, Energy, Mobility, Technology, and Materiality.
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We are planet shapers…

Humans have already had a tremendous effect on our  
atmosphere, on our land use, on our water cycle, on the  
rivers, lakes, canals and bodies of freshwater, on the oceans 
and much more. We might not call it geoengineering be-
cause it wasn't intentional, but the effects of our collective 
actions are undeniable.

—David Grinspoon 1

We are living in a time of significant change. Most aspects of human 
life are shifting from the focus on the individual to the interactions 
and relationships of larger communities: a shared economy of vehicles, 
materials, hardware, and housing, a circular economy of zero waste, 
and products designed for more than one use are emerging. We are 
challenged to learn how to leverage underutilized assets and live to-
gether in more positive and energy-efficient ways. Building better 
cities and realizing a high quality of life for all in a shared economy is 
a key challenge for our generation.

A billion people are added to the planet every twelve to four-
teen years. By 2023–24, we will reach eight billion people on Earth 
and most will be city dwellers. This is only four years away.2 Mega 
cities (those over ten million people) such as Mexico City, Beijing, Dha-
ka, Kinshasa, and Delhi will continue to experience dramatic growth 
while other cities such as many US, Western European and Japanese 
cities will remain basically the same or grow by around 1%. As peo-
ple migrate for work or for retirement, many smaller cities will face a 
declining population.3

São Paulo, Brazil, 2018. © Iker Gil.
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ENERGY

A post-fossil fuel world is possibly in sight—and with it, a reordering 
of our priorities, costs, and benefits.

Achieving free, clean, and lasting energy that doesn't tax our 
environment is in our future as we see dramatic advancements in 
renewable energy efficiency and a dramatic drop in their cost. Wind 
turbines, for example, can generate over one hundred times the power 
of just thirty years ago.8 Solar, wind, geothermal, wave, hydroelectric, 
and other sources can collectively reach higher percentages of our 
total energy needs.

China has developed its renewable energy sector to grow 
faster than fossil fuels and nuclear power capacity. In 2017, renew-
able energy comprised 36.6% of China’s total installed electric power 
capacity and 26.4% of total power generation, the vast majority from 
hydroelectric sources.9

As we witness the challenges to air quality in developing na-
tions, there is urgency to shift to clean and renewable energy sources 
and phase away from fuels with high carbon emissions.

Within the Governor's Chair program, Skidmore, Owings & 
Merrill (SOM) was able to collaborate with Oak Ridge National Labora-
tory (ORNL) on the AMIE (Additive Manufacturing Integrated Energy) 
project that included an integrated energy strategy between a car en-
gine and a home battery storage system. Connecting transportation 
energy and building energy together will help to advance efficiencies 
and avoid dramatic demands on the energy grid system.

MOBILITY

New public transit systems, rethought rail and bus technology, and 
self-organizing and self-driving vehicles promise lower cost and more 
equitable distribution, but raise difficult questions about authority and 
autonomy. Designing cities of short distances will promote walking 
and bicycling as important components to urban mobility systems.

Public transit systems should influence city form, where jobs 
are, where higher density is, and where the tallest building heights 
are. In our experience, clustering uses, especially jobs with transit, is 
essential to successful transit systems.

Within the transportation research fields, ORNL National 
Transportation Research Center (NTRC) is the most comprehensive 
transportation technology facility within the Department of Energy 
(DOE) laboratory system focused on national transportation challeng-
es and efficiencies with initiatives such as exploring smart mobility, 
higher efficiency in truck transport, energy storage, and bioenergy 
technologies.10 This facility, tied to UT and combined with innovative 
companies such as Local Motors, has the potential to create a na-
tional think tank around future mobility.
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ECOLOGY

Earth’s climate is changing and it is already affecting fundamental 
resources like air and water quality as well as urban temperatures. 
Warmer seas also mean more precipitation and future coastal storms 
are likely to be more damaging.7 We must collaborate toward better 
ecological solutions both near and long term to identify more resilient 
strategies for cities.

There is the need to restore Earth’s natural systems and re-
solve the fragmentation that our development patterns have created. 
Nature needs to be on equal footing with the way we build and re-
build our cities. Nature-based solutions are critical for sustainability, 
reconnecting our fragmented ecologies, and striving for planetary 
health. It is critical that we emphasize nature-based solutions as we 
plan and build our urban environments. 

LIVABILITY

Increased urban density trends and more creative mixing of uses 
require our fundamental commitment to ensuring that all neighbor-
hoods offer equal access to quality jobs and housing, city services 
and public safety, and outdoor spaces and natural resources. Making 
all cities human, healthy, and restorative is critical. 

Planning codes need to be rethought to stop recommending 
the separation of land uses. Traffic engineering needs to shift to a 
focus on people rather than the movement of cars, and the design 
of future urban infrastructure should accommodate a collection of 
safe and convenient mobility choices.

Walkability, bicycles, and transit all need to find their way 
into serious planning for the next generation of city systems. Access 
to nature is a proven asset to physical health and needs to be prior-
itized in cities. 

The design of the future street may include continuous bat-
tery charging for electric vehicles, fiber optics that are in a street 
surfacing, permeable materials to capture and filter storm water, and 
sensors to detect poor air quality.
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Cities are dynamic and complex, and these six points are 
merely a beginning of the discussion and pieces of a much large vi-
sion that is required. New as well as proven ideas toward city building 
are essential. We need to reimagine what is possible, connecting the 
dots between near-term missions and long-term aspirations. As de-
signers, students, and scientists involved in this Governor's Chair, we 
are working on developing our sketchbook for our urban future. The 
broad discussions and collaborations we have had with UT, ORNL, 
and SOM are dependent on collaboration, innovation, and inspiration.

As our cities grow and densify, urban life cannot deteriorate, it 
must improve. Vibrant density within cities can make urban environ-
ments better and more efficient, especially in transportation energy. 
Urban form really does make a difference. For example, a comparative 
study between Atlanta and Barcelona found that energy and emis-
sions vary widely between the two cities (of similar income levels) due 
to urban form. A resident in Atlanta has ten times the carbon footprint 
in transportation energy than a resident of Barcelona. In Barcelona, 
one can walk, bicycle, take public transit, and—perhaps as a last op-
tion—use an individual automobile. In Atlanta, the automobile is the 
first option. The reason is very simple. Atlanta’s built-up urban area 
is 4,280 square kilometers while Barcelona’s built up urban area is 
only 162 square kilometers for the same 2.5-million-person popula-
tion. Atlanta’s average density is 584 people per square kilometers. In 
Barcelona, the average density is 15,500 people per square kilometers. 
Compact cities are simply more efficient.13

Compact cities and higher density can still take on many 
urban form variations that can be analyzed for energy efficiency. Par-
is and Barcelona, for example, average generally under ten stories 
in their core area, whereas US and Canadian cities will depend on 
high-rise buildings defining super dense areas combined with varying 
height of inner ring districts that will often drop to two to four sto-
ries. New York City is seeing a new generation of supertall residential 
and office buildings, and mixed-use districts that present extreme 
high-density living and working environments, such as the recently 
opened Hudson Yards.

Underutilized lands, due to past industrial uses or single-use 
strategies, are simply not affordable any longer and can evolve into 
next generation higher density and mixed-use strategies. Leveraging 
rail lines, or university borders, or industrialized ports to higher and 
better uses is the way to make cities more livable, more mixed, and 
more interesting. Chicago has transformed old freight rail lines and 
parking lots into central civic gathering spaces such as Millennium 
Park, developed over active passenger rail to form a great civic park 
for the city center. Bringing ecology into the cities and rewilding our 
urban public realm is also critical as we look for ways to achieve re-
silience and create healthier and cooler environments for all. 
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TECHNOLOGY

Advances in artificial intelligence and virtual reality challenge us to 
rethink all aspects of daily life, from offices and schools, to health 
care and the home. Living beyond what we can imagine today with 
the application of artificial intelligence is changing our daily life. 

Technical advancements in health are making it easier for in-
dividuals to self-monitor their physical conditions and report data to 
physicians, such as the ECG monitoring technology one can attach 
to their smartphone now available on the market.11

Sensors within the public realm can detect air quality, water 
quality, crime, congestion, and noise and connect this data to one’s 
phone or watch.12

MATERIALITY

Material waste is being reduced through computer-driven design, ad-
vanced materials, and energy-efficient buildings, radically overhauling 
the manufacturing supply chain and labor force used by the construc-
tion industry. Prioritizing the next generation of low-embodied energy 
materials for community building can change the building industry.
Low carbon building codes, similar to the introduction of seismic 
codes to withstand earthquakes, are being introduced globally and 
will influence the future of the construction industry.

San Francisco, California, 2018. © Iker Gil.
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Cities across the planet are rediscovering their industrial wa-
terfronts as great assets for recreation and wildlife. Can a city afford 
to have 70% of its industrialized waterfront be inaccessible, as in 
Helsinki? Chicago, over a century ago, decided that its thirty-two 
miles of lakefront, much of which was industrial, would be public and 
civic, the highest quality public spaces coming together with recre-
ation and cultural uses. That visionary and highly influential decision, 
made so long ago and defined clearly in the Plan of Chicago 1909, 
has created the Chicago waterfront as the greatest single asset for 
this urban region of 9.5-million people.14 15 

Similarly, looking at urban rivers is a way to rediscover long 
forgotten assets. These rivers have been shaped by industry. These 
natural assets can be restored and bring cities to life, refocus neigh-
borhoods on natural assets, and connect long-isolated districts to-
gether. Great cities have rediscovered and leveraged their natural 
water assets to achieve remarkable results. If you look at London 
and the Thames, Paris and the Seine, Bilbao and the Nervion River,  
Lyon and the recently improved Rhone River edge, and Guangzhou 
and the Pearl River, these rivers have been and should be again the 
heart of city life. Chicago, Pittsburgh, Tampa, and Los Angeles are all 
rethinking their urban rivers. The Tennessee River is a great multistate 
asset that is often overlooked as a recreational and ecological asset. 
Chattanooga has reinvented its city center by embracing this river 
and the UT College of Architecture and Design is now studying how 
Knoxville can embrace the river as well. The former industrial and 
steel-lined Chicago River has been transformed into a vibrant river 
walk at the center of the city, featuring restaurants, museums, and 
parkland. Further upstream along the Chicago River, the nonprofit 
Urban Rivers is developing floating wetland platforms to restore wild-
life habitat while cleaning the water at the same time.16

Cities are evolving quickly while the challenges are large and 
complex. Single professional disciplines cannot provide long-lasting 
comprehensive solutions. We need to bring thinkers together to see 
the larger assets in a city’s framework and begin to connect the social, 
physical, and economic dots. This includes leveraging the positives, 
rethinking what is private and what is public, and identifying what is 
underutilized and what could be better. The Governor’s Chair team 
has attempted to zoom out and zoom in and see assets in ways that 
can be connected, from building materiality to urban districts, and 
from complete city centers to full ecosystems. 
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SOM's completed master plan for Millennium Park, Chicago, Illinois. © SOM.

Jay Pritzker Pavilion, Millennium Park, Chicago, Illinois, 2018. © Chris Freda.

Millennium Park before construction. Chicago, Illinois. © Peter Barreras | SOM
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Rue des Vieux Murs, Lille, France, 2017. © David Schalliol.

Shibuya street, Tokyo, Japan, 2014. © David Schalliol.
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Abandoibarra, Bilbao, 2006. © Iker Gil.

Chicago Riverwalk, 2015. © Iker Gil.
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These and many other questions continually challenge us, 
yet also inspire us and ask that we all think bigger, think beyond the 
near-term problems, and act in more collaborative ways. 

These questions remind us that there are ways forward that 
can achieve a balance between humans and our ecosystems.

 
Buckminster Fuller asked us, 

“How big can we think?”  

Carl Sandburg stated, 
“Nothing happens unless first we dream!”

The Governor’s Chair Program asked, 
“What can we do together that we cannot do alone?”

The Governor’s Chair for Energy + Urbanism has challenged 
all of us to explore ways to reinvent the materials we use, to rethink 
how our cities can achieve greater public and environmental good, 
and to respect our broader ecologies. Programs like this are essential 
as we continue to define and shape our global urban future.
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Cities are, after all, incubators of difference, attractors  
of unique talents, disruptors of norms, wellsprings 
of culture, and platforms for individual and collective 
self-expression.

—Stephen Cairns17

As we continue to move into a twenty-first century urban future, we 
face questions such as:

 What is the future relationship between work  
and home?

 How do we source, transport, and consume 
our food?

 Will we provide a better, more just, and 
sustainable environment to future generations? 

 How can we strengthen our natural ecosystems  
and live in balance?

 Can we build in a sustainable way, eliminating  
the concept of waste and prioritize low carbon 
materials?

 Can we continue to explore innovative ways to 
use the buildings already built?

 Can we mine carbon out of the atmosphere and  
plastic out of our waters? 

 Can we repair and enliven our fragmented  
ecosystems?

 Can our cities become an affordable home to all?
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