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GETTING TO 2027, U OF T°S BICENTENNIAL

LIFE IS CHANGING. OUR WINTERS ARE WARMER. POLAR BEARS ARE LOSING THEIR ICY HOMES.
OUR BOOKS ARE BECOMING ELECTRONIC. STEM CELLS OFFER WONDROUS POSSIBILITIES FOR
CURING DISEASE. PARENTS AND CHILDREN ARE FINDING THEIR LIVES MORE HECTIC THAN EVER
BEFORE WHILE GRANDMA AND GRANDPA ARE LIVING TO 100 AS A MATTER OF COURSE. BUT WHO’S
GOING TO CARE FOR THEM WHEN THEY CAN’T TAKE CARE OF THEMSELVES? THE CORPORATIONS
THAT BUILT THE 20™ CENTURY ARE DECLARING BANKRUPTCY WHILE NEW ONES BURST ONTO THE
SCENE. THE MIDDLE CLASS IS DISAPPEARING. MOST PEOPLE DON'T SMOKE, BUT MORE THAN EVER
BEFORE ARE OBESE. WE CAN REPLACE BAD HIPS AS EASILY AS WE USED TO TAKE OUT TONSILS.
NARCOTICS STILL ADDICT US. AT THE SAME TIME, WE HAVE DEVELOPED DRUGS THAT CAN KEEP
A PERSON WITH HIV ALIVE AND RELATIVELY HEALTHY FOR YEARS. OCCUPY HAS A DIFFERENT
MEANING NOW. DEMOCRACY AND FREEDOM ARE BECOMING CHARACTERISTICS OF LIVES THAT
WERE PREVIOUSLY SHACKLED BY DICTATORSHIP AND TYRANNY. WE CAN'T SEEM TO GET PUBLIC
TRANSIT RIGHT. BUT WE HAVE HYBRID CARS AND ARE MAKING ALTERNATIVE ENERGY A GOAL WE
KNOW WE CAN REACH. OLD GUARD ECONOMIES ARE FALTERING WHILE FORMER DEVELOPING
NATIONS ARE TAKING HOLD OF THE GLOBAL ECONOMY. TO GOOGLE AND TWEET ARE PARTS OF
THE NEW, UNIVERSAL LANGUAGE. THE WORDS OF SHAKESPEARE STILL SET THE STANDARD IN
ANY NUMBER OF WAYS. WE ARE CLOSER TO FINDING LIFE ELSEWHERE IN THE UNIVERSE. BUT IF
WE DO, HOW WILL THAT CHANGE US?

AND ALL THAT ONLY BRINGS US UP TO NOW.



WHAT HAPPENS NEXT?

University of Toronto researchers cannot predict the future. Through the
collective force of 5,000 of the world’s brightest scholars, however, we are
working on the knowledge it will take to deal with the future.

We asked 16 U of T professors in the early stages of their careers to talk
about the future by way of their disciplines and the themes of our Strategic
Research Plan, which you’ll see indicated throughout these pages.

The University of Toronto Strategic Research Plan 2012-2017

EXPLORE SUSTAIN PROMOTE ENGAGE ADVANCE ENABLE BUILD

The researchers featured here discuss their research and its potential impact
for the future. We chose 2027 to highlight how research today might impact
tomorrow as the University enters its third century of operation.

Since our founding in 1827, our mission hasn’t changed - U of T prepares
students for a complex world and creates an environment for our researchers
to analyze and contribute to a better future and stronger citizens.

Today, U of T is ranked among the globe’s top institutions of higher
education. Please see “U of T Research By the Numbers” (in this package),

which demonstrates our research and innovation impact.

In this spirit, | present you with Life in 2027 and the thoughts of our
remarkable next generation of scholars.

R Coun

PROFESSOR R. PAUL YOUNG, PhD, FRSC
Vice President, Research
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SUSTAIN:

“SCIENCE CAN HELP CON
PEOPLE THAT THEY CAN
CHANGES THAT ARE GOI

-~ HAVE A BIG IMPACT.”
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JENNIFER MURPHY

Assistant Professor, Department of Chemistry
PhD, University of California Berkeley, 2005

| have a field site 200 kilometres north of Toronto with a 30-metre
tower that lets me make measurements above the forests. Pollution
that contains nitrogen from the city gets swept out to the forest and
fertilizes it. This, in turn, helps the forest take up additional carbon.
We’re trying to understand this exchange of carbon and nitrogen.

Yes, we make pollution and it causes smog and does bad things in the

city. Then the wind blows it to a place without human-derived pollution.

We’re basically fertilizing pristine forests with our pollution. This is
one of the biggest uncertainties in future climate models. Part of my
research is trying to understand what would happen if we stopped
polluting.

It’s definitely not in the public consciousness to the same extent as
global warming. But before the Copenhagen climate meeting two
years ago, Nature and Scientific American assessed the most important
environmental problems. They picked 11 different issues and the two
where we were past the point of no return were biodiversity and
impacts on nitrogen and phosphorous in the biogeochemical cycle.

It means that we’ve hit the system so hard, perturbed it so much,
that even if we stopped now, the Earth will not go back to the way
it was before.

| think what appeals to me about science is that if you work really hard
and keep studying something and breaking it down, you can eventually
understand the essence of it.

There are lots of things that people do in their daily lives that have
environmental impacts that they don’t necessarily recognize. Science
can help convince people that they can make changes that are going
to have a big impact.

It’s hard to imagine that all seven billion people on the planet can live
our North American lifestyle. It’s not sustainable. One of the most
important things we could do is transfer the technology we have to
developing nations. All of these areas are aspiring to our standard of
living and they’re making the same mistakes we did. We live in a global
society. We’re impacted by the pollution that’s made in other places,
so why wouldn’t we be sharing the improvements we know about?

Research at the University of Tor




r Science and
pnal Sciences, U of T Mississauga

Daniel Wigdor is a computer scientist who’s

Orwell as he is analyzing the latest iPhone r¢

to university research from a career at Micro

What’s your interest in human-computer
interaction?

Why is it so hard to think about interacting
with a computer differently?

in a new design space to get away from a
predominant way of thinking.

There are certainly good things that come
from technology. It’s a tool for democracy
in the sense that these technologies can be
used to spread information in ways that are
less likely to be controlled.

As with any tool there is a serious risk of its
use becoming a crutch that many users come
to rely on, myself included. | don’t even know
my best friends’ telephone numbers. When |
have children | would prefer that they attend
a school that doesn’t use computers. Too
often in schools where computers are part

of the curriculum, the lesson becomes about
the tool more than about the content.

| see a personal symphony of devices.
The current model is to have a phone,

a tablet and so on, but they all sync to
a computer. This notion of the PC as the
hub is going away.

Screens will be as cheap and plentiful as
paper. Each of our devices and surfaces
will be empowered to be a fully functional
piece of that symphony, but specialized —
applications will span multiple devices.
You will use multiple pads and phones at
the same time.




. “YOU HAVE TO'DO DISCOVERY
SCIENCE BEFORE YOU DO

CLINICALLY-ORIENTED

RESEARCH.” ‘ 4
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Healthy People,
Healthy Communities,
Healthy World
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Healthy People,
Healthy Communities,
Healthy World

DANIEL ROTH

Assistant Professor, Departments of Paediatrics and Nutritional Sciences, University of Toronto
Clinician-Scientist, The Hospital for Sick Children
PhD, Johns Hopkins University, 2011

When he was a medical student, Daniel Roth did an internship with a public health research team in Peru.
It was an experience that opened his eyes to the challenges of people living in resource-limited regions
of the world. Today he is focused on two fronts. As a clinician, he treats children at The Hospital for Sick
Children. As a scientist, his work takes him to the other side of the globe where he conducts research on
maternal-infant nutrition and infectious diseases in Pakistan and Bangladesh.

We seem to be paying more attention to child and maternal health in
recent years. What’s the scope of the challenge?

Worldwide, between seven and eight million children under the age of five
die every year, mostly in low-income countries. Fortunately, that number
has been decreasing annually. There have also been declines in the rates
at which women die during or shortly after pregnancy. The United Nations
Millennium Development Goals (MDGs), which are to be achieved by 2015,
are widely used as indicators of progress in global public health promotion
and poverty reduction.

Tell us about your work.

My primary field of interest is child nutrition. Globally, it has been estimated
that about one-third of child deaths before age five are caused by
nutritional deficiencies. My current work is looking at the role of vitamin D
status in pregnancy. One of our key questions.is whether infants born with
larger vitamin D stores have better growth and stronger immune systems
that enable them to more effectively fight infections.

Are you seeing progress in the field of child and maternal health?
There has been important progress in both maternal and child health
indicators. For example, in Bangladesh they’ve seen reductions in child
mortality and they will probably achieve the child health MDG, which
is a two-thirds reduction in the child mortality rate.

Biomedical innovation is only a part of the picture. Economic
development — although a more nebulous goal — is ultimately more

6 Research at the University of Toronto

important. Countries have to be able to finance health. For example, they
have to be able to purchase enough vaccines for their entire population,
as well as maintain a health system that can distribute those vaccines.

We overestimate the role of our deliberate actions — say, building a
hospital — and underestimate the role of less easily measured factors.
We know, for example, there’s an important association between literacy
and child health — if you educate girls who become educated mothers,
we are pretty sure they will have healthier babies. But that’s not easy to
measure or implement. .

Looking to 2027, what will change?

One change that will happen within the next 15 years is in how we think
about progress in global public health. There’s going to be a formal
rethinking of this as we approach 2015 because that’s when the MDGs will
mature. Some countries will have done better than others. But | have no
doubt there will be an initiative to establish new targets and mechanisms
to strengthen the ways in which progress is monitored.

In my own field, we are already seeing a greater emphasis on child
neurodevelopment — moving beyond the idea that if children survive

to the age of five, that’s success. There will be more recognition of the
fact that children need to continue to develop to become happy, healthy
and productive members of their community.
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“ONE OF THE KEY .
QUESTIONS IS WHETHER
INFANTS BORN WITH
LARGER VITAMIN D
STORES HAVE BETTER
GROWTH AND STRONGER
IMMUNE SYSTEMS.”
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‘ ENABLE:

“THE QUESTION IS CAN WE USE LIGHT FOR
COMMUNICATIONS BETWEEN COMPUTERS,
BETWEEN CHIPS AND ON A SINGLE CHIP?”

JOYCE POON

Assistant Professor, Edward S. Rogers Sr. Department of Electrical and Computer Engineering
PhD, California Institute of Technology, 2007

| work in photonics — the study of light. My group invents tiny photonic devices that you can’t
see with the naked eye. The devices we work on have features that are about 1/500 the width
of a human hair.

Electronics and photonics work together. Electronics work well for computing and processing data.
Light is great for moving large volumes of data. Inside computers are components that need to
talk to each other — this is currently done by transmitting electrical signals over metal wires. Wires
connect the computing units within a data-centre, chips within a computing unit and different
parts of a single chip. A major challenge, especially for very large data centres, is their power
consumption. A lot of this power is being spent on communication, which now exceeds that
spent by the electronics on computation.

My group is researching the photonic devices that can change some of the wire connections
to optical connections, which can be much more energy efficient. We already use fibre optics
to communicate over very long distances. The question is can we use light for communications
between computers, between chips and on a single chip? The challenge in adapting photonics
to computers is to make high-performance optical devices that are small, energy efficient and
densely integrated with the electronics.

8 Research at the University of Toronto

Currently the global power consumption of data centres is about 220 billion kilowatt hours a
year. In the U.S. alone, the cost of this energy is about $10 billion a year. And it’s growing at an
exponential rate. It’s not sustainable.

| was planning to do biomedical research but after my second year | had an offer from the physics
department for a summer research position. My mom encouraged me to take it, saying, “You’re going
to do biomed for the rest of your life!” So | went to the physics department and worked on a laser.
Then | took a wonderful course called “Physical Electronics,” which introduced me to the field of
electronic and optoelectronic devices. | thought it was the greatest thing ever — a discipline that sits
between science and engineering that allows you to apply discoveries in physics to design and make
useful devices that are foundational to all electronic and computer technologies.

By 2027, | think we will see optics and electronics working together in a densely integrated

way in microchips, in data centres, as well as in personal computers and multimedia hubs in
our homes. There are great advances happening in electronics and across the disciplines in

electrical and computer engineering. Together, these developments will change how people
live, work and interact.




Growing up in northern Ontario, Sabine Stanley used to gaze at the stars. “l always
thought it was comforting to know they were out there,” she says. Today, an expert
in the study of magnetic fields, she’s sifting through the sky, looking for evidence of

Earth-like planets.

Why study magnetic fields?

How can you tell if a planet has a magnetic
field?

Why is this work important?

Do you think there is life elsewhere?

Looking ahead in our crystal ball — it’s 2027
— what’s happening?

How would we know if there was life on one

of these planets?

Would we be able to communicate with
them?



“CLIMATE CHANGE IS REAL. IN THE
NEXT 15 YEARS, CLIMATE IMPACTS
WILL INTENSIFY AND BECOME THE
DOMINANT CHALLENGE OF OUR TIME.”
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Lindsay Schoenbohm found her passion for our planet when she was in Grade 8 at Roosevelt
Junior High in Appleton, Wisconsin. “l took an earth science class with an extremely enthusiastic
teacher, Connie Roop, who I’m still in touch with.” Today, Schoenbohm is examining how Earth’s
geology is linked to climate at field sites in Argentina, China and Turkey.

Your research focus is tectonic geomorphology. How do we get the planet to 2027 in a healthy way?
What does that mean?

Why is this work important?

What’s next for you?

Reszarch at the Jniversity of Ioronto 1



How do you learn innovation?

To manage the challenges that will
always face global society, we will need
generations of innovative minds in every
discipline. In addition to its role as one of
the world’s leading research institutions,
U of T is also renowned as a community
where the innovators of tomorrow learn
about the complexities of life on Earth —
and how to apply their knowledge to the
quest of creating a brighter future.

We are pleased to introduce you to
14 people currently learning to innovate
at the University of Toronto.







LIFE IN 2027

(OMMUNITY AND
LIVEABLE SOCIETIES

MATTHEW ROORDA

Associate Professor, Department of Civil Engineering
PhD, University of Toronto, 2005

We all know the frustration of being stuck in traffic, or on
side of the transportation system — the part that moves g

What’s the focus of your research?

Our transportation system is shared between people and
freight. I’ve been focusing on freight transportation. I’'m
looking at how businesses interact with one another, how they
form supply chains, how they contract with one another for

logistics services and eventually how that translates to trucks
on the road. I’m trying to figure out the best infrastructure
and transportation policies so goods can move efficiently.
This means benefits for the economy but also for the
sustainability of our transportation systems.

We also simulate traffic and truck flows on the roads, simulate
emissions that are coming from those vehicles, how those
emissions are dispersed through the air and how they affect th
population. Then we can look at the impact of a government

hinking about the other
ght transport system.

on one tour than to have everybody in their private automol
travelling longer distances to get that product.

How we organize our cities is also important. Because

of population increases, there’s a lot of pressure to build
residences encroaching on industrial land and that tends tq
push industrial uses farther out. It’s a conundrum: we want
people to live in the city so they can make use of public
transit, but then we have all of this freight that has to movd
much longer distances. We have to somehow come to grip
with this competition for land.

When you’re driving along Highway 401 are you just drivi
like a normal person or are you constantly counting trucksg
| do count trucks! But not personally — | have sensors insta

policy. For example, we have analyzed what the emissions S o _ S 5 on the side of the 401 that speak to trucks as they’re passi
effects would be if we were to substitute low emissions vehicles from their points of origin to consumers. One of the solutions is by. | can’t help but to check whether my sensors are still ug
for medium-duty diesel trucks. When you replace some of e-commerce. It’s better to have a truck making many deliveries there when | pass by.

14 Research at the University of Toronto
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MINDS, LANGUAGE,
CULTURE, VALUES

“SHAKESPEARE REMAINS AN

ENORMOUSLY INFLUENTIAL
INTERNATIONAL CULTURAL
FORCE.” '
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HUMANITY AND
THE ENVIRONMENT

“WE SAY ‘NO MORE
PLASTICS,’ BUT WHAT
IS THE ALTERNATIVE?”




“WHY DO PEOPLE DISAGREE
ABOUT POLITICS, ABORTION
AND SAME SEX MARRIAGE?”

ADVANCE:

Left-wing, right-wing. Why do people divide themselves along political lines on major issues?
This topic — which affects everyone’s life — has fascinated Chris Cochrane since he was a
Master’s student. Today he is analyzing political disagreement using complex statistical
analysis.

What is your research focus?

What does this hold for society over the next
15 years?

How did you get interested in this field?

The left-right debate on many topics never seems
to ease up. In fact, it seems more intense than ever.



PROMOTE:

Suzanne M. Cadarette became interested in osteoporosis when it struck her grandmother. “I was away
at university and would return home to visit every four months,” she remembers. “l literally witnessed
the crippling consequences of untreated osteoporosis through my grandmother’s experience.”

Can you tell us about your research?

When you say, “pharmacy,” we think of the drug store,
but the field is changing, isn’t it?

What else do you do you see in the field for 2027?
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“MORE PEOPLE UNDERSTANDING MORE
MATH IS BETTER FOR DEMOCRACY.”

Education of the University of Toronto

Indigo Esmonde is combining a background in mat
imagine a different world.

Tell us about your research. assumptions about the world t

Esues into the math We need to know what those a
s more often done

f it then we’re missing people?

s to make the world a Some things are hard to learn. |
belonging to a certain group of
part of the frameworks that | ug

h learning in various as something that only geniuse)

Cuts movement in

o understand what g important?
b do. ics i

How did you get into this idea of leveraging math as a tool for a
broader purpose?

What do you see for life in 2027?






ADVANCE:

JULIE McCARTHY

Associate Professor, Department of Management, U of T Scarborough and

Rotman School of Management
PhD, University of Western Ontario, 2003

| examine organizational issues from the
perspective of the employee. My ultimate
goal is to identify the tools that people can
use to achieve balance in their lives. |
extend past research, which has focused
on organizational policies and procedu
such as flex time, by helping to empowe
employees to achieve balance. I’'ve start
to do this by focusing on coping behavi
and other strategies that can help empl
recover from the stress of work and fa
life. Along this line, | plan to develop sp
recommendations for workers around
managing boundaries and helping peop
self-regulate their work and family time

The boundary between work and life is
disappearing and as a result our jobs ar
highly integrated with our family life. It’
something society is struggling with md
and more. Part of the problem is that many
people lack the resources to effectively

divide their time and manage their priorities.

So, people find themselves on a chaotic
treadmill. A critical question is, “What’s
going to work best for my family and me?”
We may need to ask if it is necessary to shut
off our smart phones when we get home
until the kids are in bed. These important
questions have no firm answers because
this new culture has happened so quickly
that the research hasn’t caught up to it yet.
My goal is to pinpoint how people can most
effectively achieve work-family balance.

f managing
studies it.

going to
em?
We’ve reached a climax with the

of blurring boundaries. Our fast-

high pressure economy, increased

of anxiety and stress and compet

What’s next for your research?

really been examined yet. What a
implications for my children if | hs
across my various roles? What st
help buffer my children from any
effects of work-life conflict?

| also want to study the impact
technology use on work-family ba
It’s unrealistic to tell everybody tg
their smart phones in the garbagg
believe that if we look outside thé¢
will find some innovative and cle
to encourage people to achieve g




LIFE IN 2027

. MINDS, LANGUAGE,
CULTURE, VALUES
—

“OF COURSE WE C , ABOUT
| WHAT PEOPLE’S L | S ARE GOI C
TO BE LIKE IN TH | ‘UTURE. YET
CONTINUE TO HAVE AS
iT DOESN’T MA'[ R.”
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(OMMUNITY AND
LIVEABLE SOCIETIES
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«WE HAVE NO CHOICE BUT &
o | v TO COMPLETELY RETHINK ==
O T e T HOW WE CONCEIVE OF OUR

copies of Western cities.

My trip changed the way | perceive architecture BU I LT ENVI RON M ENT AN D
and its relationship to sustainability. | initiated How WE LIVE L 1]
| |

24 Research at the University of Toronto
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THE BOUNDARY BETWEEN WORK
AND LIFE IS DISAPPEARING.

SCIENCE CAN OF COURSE WE
HELP CONVINCE CARE ABOUT WHAT
PEOPLE THAT PEOPLE’S LIVES ARE
THEY CAN MAKE GOING TO BE LIKE

UNLESS YOU HAVE SYMPTOMS CHANGES THAT |IN THE FUTURE. YET
REMINDING YOU TO TAKE THE ARE GOING TO WE CONTINUE TO

MEDICATION, IT CAN BE HARD
TO UNDERSTAND THE PAYOFF.

WE MUST POOL

OUR KNOWLEDGE OF
ERGONOMICS, DESIGN
AND PSYCHOLOGY

TO BUILD BETTER
INTERFACES.

HAVE A BIG IMPACT. BEHAVE AS IF IT
DOESN’T MATTER.

WE HAVE NO CHOICE BUT TO
COMPLETELY RETHINK HOW

WE CONCEIVE OF OUR BUILT
ENVIRONMENT AND HOW WE LIVE.
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