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ABOUT THIS REPORT
 

On May 16th 2011, IBM, Baycrest and the Public Policy Forum convened 

Brain. This conference was convened, in part, at the request of the Minister of 

in an effort to bring together business, academia and government to tackle one of the main issues which 

will define Ontario’s innovation agenda over the coming decade 

Ontario is making substantial new investments 

academic institutions and private-sector researchers, and with carefully crafted public support, Ontario 

is becoming a global centre of excellence in brain research and innovation. This focus is cr

province, both economically and socially. Emerging from the recession, the province must have a 

renewed focus on improving productivity, and innovation, especially in areas of strength, is central to 

achieving this. Moreover, there are press

enhance our innovation capacity around the human brain. An aging population, coupled with 

increasingly unsustainable healthcare costs makes innovating in critical areas, such as neurological 

diseases, an imperative. The need for a focus on innovation and the human brain is clear.

To this end, the top minds in the field convened to explore the issue in

conference were drawn from the public, private, government and non

discussion of emerging research in the field of brain science, and to explore how they can work together 

across disciplines, sectors and borders to advance Ontario’s leadership in innovation and the human 

brain.  

To achieve success, there must be leadership and collaboration across all sectors. Discussions 

throughout this symposium focused on Ontario’s strengths in this area, and highlighted emerging and 

existing institutional factors which will greatly help in further enhanc

capacity.  

This report presents the research discussed, and also provides insight into how participants felt public 

policy, academic practices and business partnerships could better enhance the province’s capacity to 

meet its goal. As the presenting partners of this event, it is our pleasure to provide you with this look 

into Innovation and the Human Brain

with the proper actions by all parties Ontario can and wi
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. This conference was convened, in part, at the request of the Minister of Research and Innovation 

in an effort to bring together business, academia and government to tackle one of the main issues which 

will define Ontario’s innovation agenda over the coming decade – brain research.  
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is becoming a global centre of excellence in brain research and innovation. This focus is cr
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renewed focus on improving productivity, and innovation, especially in areas of strength, is central to 

achieving this. Moreover, there are pressing societal concerns which also compel us to explore ways to 

enhance our innovation capacity around the human brain. An aging population, coupled with 

increasingly unsustainable healthcare costs makes innovating in critical areas, such as neurological 

eases, an imperative. The need for a focus on innovation and the human brain is clear.

To this end, the top minds in the field convened to explore the issue in-depth. Participants in the 

conference were drawn from the public, private, government and non-profit sectors to join a day

discussion of emerging research in the field of brain science, and to explore how they can work together 

across disciplines, sectors and borders to advance Ontario’s leadership in innovation and the human 

success, there must be leadership and collaboration across all sectors. Discussions 

throughout this symposium focused on Ontario’s strengths in this area, and highlighted emerging and 

existing institutional factors which will greatly help in further enhancing the province’s innovation 

This report presents the research discussed, and also provides insight into how participants felt public 

policy, academic practices and business partnerships could better enhance the province’s capacity to 

goal. As the presenting partners of this event, it is our pleasure to provide you with this look 

Innovation and the Human Brain. Based on the outcomes of this conference, we firmly believe that 

with the proper actions by all parties Ontario can and will gain a global advantage in brain innovation. 

Don Aldridge 

General Manager 

Research and Life Science 

IBM Canada 

 

Paul Ledwell 

Executive Vice-

Public Policy Forum

 

i 

Innovation and the Human 

Research and Innovation 

in an effort to bring together business, academia and government to tackle one of the main issues which 

in the field of brain research. With the leadership of top 

sector researchers, and with carefully crafted public support, Ontario 

is becoming a global centre of excellence in brain research and innovation. This focus is critical for the 

province, both economically and socially. Emerging from the recession, the province must have a 

renewed focus on improving productivity, and innovation, especially in areas of strength, is central to 

ing societal concerns which also compel us to explore ways to 

enhance our innovation capacity around the human brain. An aging population, coupled with 

increasingly unsustainable healthcare costs makes innovating in critical areas, such as neurological 

eases, an imperative. The need for a focus on innovation and the human brain is clear. 

depth. Participants in the 

ofit sectors to join a day-long 

discussion of emerging research in the field of brain science, and to explore how they can work together 

across disciplines, sectors and borders to advance Ontario’s leadership in innovation and the human 

success, there must be leadership and collaboration across all sectors. Discussions 

throughout this symposium focused on Ontario’s strengths in this area, and highlighted emerging and 

ing the province’s innovation 

This report presents the research discussed, and also provides insight into how participants felt public 

policy, academic practices and business partnerships could better enhance the province’s capacity to 

goal. As the presenting partners of this event, it is our pleasure to provide you with this look 

. Based on the outcomes of this conference, we firmly believe that 

ll gain a global advantage in brain innovation.  

-President 

Public Policy Forum 





 

1 

INTRODUCTION 

Why explore innovation and the human brain – 

and, why make doing so a key innovation 

objective for Ontario? Answering these 

questions requires a holistic understanding not 

just of the particulars of brain innovation, but of 

how this single area of research stretches 

throughout the innovation system, and how 

Ontario has the unique capabilities to leverage 

these connections to achieve excellence. 

Held in May of 2011 at the IBM Software Lab in 

Markham, Ontario, Innovation and the Human 

Brain was designed to explore how Ontario is 

poised to become a global leader in brain 

research, and how this would require a system-

wide effort from leaders across the innovation 

ecosystem. The conference drew on a wide pool 

of participants, as is completely necessary in a 

field as diverse as brain research. Like the topic 

it studies, research into the human brain is 

made up of thousands of interconnections built 

across sectors, organizations, and individuals to 

form a dense web of ideas. It is this cross-sector

collaboration that drives innovation throughout 

the province, and coupled with Ontario’s world 

leading research capacity, has the potential to 

create a global advantage for Ontario in brain 

innovation. 

Brain innovation is not confined to medical 

research; it has grown to be a truly cross-

disciplinary enterprise. One need only to look at 

the cutting-edge research being done at IBM, 

the new virtual brain modeling from Baycrest’s 

Rotman Research Institute or the revolutionary 

use of new imaging technologies at the 

University of Western Ontario to see that 

universities, businesses, the voluntary sector 

and the government are all deeply involved in 

advancing brain innovation. Collaboration is the 

key driver behind these successes, and will be 

the defining feature of Ontario’s global 

leadership in brain innovation. 

Innovation and the Human Brain brought the 

leading minds in Ontario to discuss the future 

course for brain innovation – and with effective 

cross-sector collaboration, the consensus is 

clear: Ontario is poised for great success. 
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WHAT IS INNOVATION, 

AND HOW CAN WE 

IMPROVE IT? 

To begin the conference, the aim of the first 

discussion was to define, and perhaps to unify, 

the concept of innovation – after all, to pursue 

the objective of being a world-leading centre of 

brain innovation, we must first be in agreement 

as to what that goal entails.  

In addressing this issue, presenters were 

strongly aligned in proposing that the key to 

defining innovation is added value. Specifically, 

innovation takes an idea, or an invention, and 

creates value in the economic marketplace, or 

leads to increased quality of life. Improving 

innovation is not just desirable for the benefits 

its can return economically, it is also a social 

imperative. Canada has a growing prosperity 

gap with the United States, driven largely by our 

lower productivity. The root cause of this 

productivity gap is an innovation gap. To create 

economic and social prosperity, we must 

innovate. Canada is certainly no stranger to 

efforts to boost innovation. Decades of reports, 

countless commissions and endless advice has 

told policy-makers that the country has a 

problem. Yet, we seem to lack the key spark to 

actually make the necessary improvements. The 

solution here is perhaps not what we do, but 

how we do it.  

The success of mechanisms by which we 

improve innovation in Canada, and specifically 

within the field of brain research in Ontario, lies 

in the nature of the collaborations which drive 

innovation. To get innovation to work for us 

effectively, we must foster early and constant 

collaboration between industry, academia and 

government. The key in this process is industry. 

Canada already has some of the most effective 

academic research support in the world, and 

billions have been spent to fund this research 

over the last ten years. While this is certainly 

desirable, and a foundational element of the 

innovation system, these investments are not 

reaching their full potential without 

collaboration with industry. Business is the 

catalyst in innovation – it is the mechanism by 

which added value is realized. To support 

innovation we must have industry at the table 

from the very beginning. 

 

BUSINESS AT THE TABLE  

Involving business in innovation efforts is no 

novel concept – indeed, industry collaboration 

is a prerequisite for many forms of research 

funding. But, what participants at Innovation 

What is innovation? 

Joseph Rotman 

In order to recognize how to advance society 

through innovation, we must first 

understand what we mean by innovation. 

Our understanding of the idea should 

recognize that: 

• Innovation puts ideas to work 

• Innovation creates value 

• Business is a catalyst in innovation 

• Innovation meets needs to create 

economic value to enhance quality 

of life 

While Canada has invested much in research, 

we have yet to see much resulting 

improvement in innovation. This is perhaps 

because current polices drive invention, 

rather than innovation. To correct this issue, 

business must be at the table early and often 

in any innovation endeavor, in order to spark 

the creative collaborations that are required 

to build the added-value that makes a 

breakthrough an innovation. 
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and the Human Brain stressed was that industry 

must not be the tag-along, or the late addition 

to the team – industry must be there right from 

the get-go. 

While in the past researchers may have 

encountered a dearth of potential industrial 

collaborators, this is no longer true, particularly 

in the case of Ontario brain research. New 

structures, such as industry collaboration 

mechanisms built in to the Ontario Brain 

Institute, are moving to ensure the full 

involvement of industrial partners. For their 

part, academic institutions and governments 

must work to tailor particular supports to 

researchers in order to create a strong incentive 

to commercialize ideas and must adjust certain 

institutional practices like industry-liaison 

offices, to be more effective.  

The infusion of business in the innovation cycle 

as early as possible should begin while future 

innovators are still students. Inclusion of some 

 

business training into science and engineering 

curricula is essential. A balance of skills, science, 

business and liberal arts, is most desirable for 

building collaborations in the future. 

Prescribing a rigid structure which all 

collaborations must follow would be counter-

productive for true innovation. We must drop 

the mindset that academia fulfills one role, 

industry another, and government provides the 

funding. Rather, researchers and policy-makers 

across sectors must move to fostering 

collaborations which entail dynamic 

partnerships between business, academic 

researchers and the government. Adding value 

to achieve true innovation is no longer best 

achieved through a push/pull dichotomy – it is 

done through constant collaboration. 

 

BRINGING INNOVATION 

COLLABORATIONS TO THE 

HUMAN BRAIN 

Ontario has established the goal of developing 

itself into a centre of excellence in brain 

research, and a global leader in brain 

innovation. All of the pieces are in place for 

Ontario to establish an international advantage 

in this area: the talent, the research capacity, 

the well-respected research approaches. But, 

the key to innovation in the brain, as with other 

fields, is collaboration. To foster cross-sector 

collaborations, new institutions such as the 

Ontario Brain Institute have been developed. As 

mentioned, the Institute has a resolute 

commitment to fostering collaboration in the 

work it supports, and has entrenched cross-

sector collaborative mechanisms into its 

institutional structure. With its role as a catalyst 

for science, technology and collaboration, the 

OBI can serve as a guide for the innovations in 

the human brain which researchers in many 

fields across the province are aiming to achieve.  

The Ontario Brain Institute 

Don Stuss 

The Ontario Brain Institute is a new initiative 

designed to help make Ontario a leading 

centre of brain innovation in the world. 

Utilizing unique research methodologies, 

such as common core platforms for each 

supported research project, OBI will be able 

to greatly expand the reach and impact of 

individual studies. 

OBI also has unique internal structures which 

facilitate collaboration. In addition to 

requiring collaboration in every supported 

project, the Chairs of the OBI scientific and 

industry advisory committees sit on each 

other’s committees, in order to ensure that 

there is open communication and 

collaboration to reach the Institutes research 

and commercialization objectives.  
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Brain Neurons:  

The Made in Canada Approach 

Anthony Krantis 

In the brain research field, one used to have 

to use neurons the moment they were 

harvested. But, new techniques pioneered at 

the University of Ottawa have made it 

possible to cryo-preserve neurons for use at 

any point in the future. 

These off-the-shelf neurons allow for greater 

consistency in research, and provide a 

common platform for replicating results. The 

commercialization of this technology can 

serve as a model of effectively transferring 

an idea which was originally intended for 

academic purposes, to the market place. 

Approximately 65% of sales of the neurons 

are to industry.  

The Bilingual Brain 

Ellen Bialystock 

The structure and function of the brain are 

modified by ordinary experience. In the brain 

of bilingual individuals, the brain is in a 

constant state of conflict over which 

language to use. This requires the executive 

control centre of the brain to step in to assist 

in the decision making.  

This strengthened executive control centre, it 

seems, has positive benefits in neurological 

diseases like Alzheimer’s. Bilingual individuals 

show fewer cognitive deficits for the same 

biological progression of the disease than 

unilingual individuals. The ordinary 

experience of bilingualism modifies the 

structure of the brain in such a way that it 

can communicate better within itself, and 

thus shows fewer deficits when afflicted with 

Alzheimer’s.  

The Virtual Brain 

Randy McIntosh 

The Virtual Brain works to pull data from 

multiple different sources in order to draw 

up a working model of how the brain 

functions – which is largely still a mystery. 

Advances in imaging technology have created 

vast amounts of data, which can now be 

interpreted by researchers from various 

fields (medical, engineering, physics) to work 

together to produce a virtual model that 

replicates the same dynamics as a human 

brain. 

 

 

 

Institutions like OBI foster the collaborations 

which are needed to realize the most out of 

new research, by generating the added value 

which transforms inventions into innovations. 

The on-the-ground implementation of these 

principles is key to success of Ontario’s 

innovation economy. Individual researchers, be 

 

they in universities, private labs or with 

governments, each must maximize their 

resources to achieve the greatest added value – 

each researched is, after all, running their own 

small business. Obstacles do exist in this 

environment which hinder effective 

collaboration. Some argue that Canadian 

academics have and intrinsic bias against 

commercialization of their IP, while others 

argue that the institutions which are designed 

to facilitate commercial partnerships are 

ineffective, or that policy does not adequately 

incentivize collaboration. Within the field of 

brain research, academic work which has gone 

on to achieve great commercial success, was 

helped by strong support within university 

management – a far different situation from the 

management resistance many researchers 

report facing. Other forthcoming innovations 

benefited greatly from the ability of industrial 

partners to accelerate the pace of the research. 
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Brain Research at IBM 

Chad Peck 

IBM is deeply involved in brain research. In 

fact, many argue that simulations, such as 

those conducted by IBM, are now the third 

pillar of brain research, along with 

experimentation and theory. 

A prominent example of IBM’s research into 

human thought is Watson, of Jeopardy! 

fame. Watson was developed by using a 

common platform among 200 researchers 

working at IBM on unstructured data 

problems. The ability of the machine to take 

in a question and develop reasonable 

suggestions as to the answer means it has 

future applications in fields such as 

healthcare and technical assistance.  

Cognition and Innovation 

Mel Goodale 

At the University of Western Ontario, 

tremendous strides have been taken in the 

fields of cognitive neuroscience. Recent 

research includes work which may allow 

communication with individuals in a 

persistent vegetative state via examinations 

of the imaging patterns their brains produce 

when imagining different activities. 

Other research includes studying the imaging 

patterns of individuals who, while being 

blind, have developed the ability to use 

echolocation. Recent work shows that in 

these individuals, the increased capacity 

needed to process auditory signals for 

echolocation comes from tissue appropriated 

by the brain from the otherwise out of use 

visual cortex.  

 

PERSPECTIVE AND 

PARTNERSHIPS 

Forging institutional collaborations, or 

supporting cross-sector partnerships, is a key 

goal of innovation policy and a prerequisite for 

Ontario’s future successes in brain research. 

However, policy-makers and individual 

researchers must also recognize the need for 

individual projects to draw on a wide array of 

perspectives in order to achieve the greatest 

possible results. In order to innovate, different 

perspectives are required. Developing teams of 

innovators operating in an environment which 

supports risk-taking is an essential component 

in fostering successful partnerships. 

In order to draw on the vast array of 

perspectives which may be necessary to realize 

fruitful partnerships, researchers in academia 

and industry must be ready to accept these 

different perspectives from the very start. 

Experiments must be designed to accept

 

integration of new ideas, and new data. When 

possible, experimental frameworks should be 

designed to be compatible and the data 

comparable, such as is required under the OBI. 

Projects must operate on collaborative 

methodologies, and in order to do so, must 

employ the most effective means of 

communication. While clearly academic and 

business researchers cannot accept perspective 

partnerships which take them outside of their 

strategic focus area, they must also be aware of 

the possibility of future collaborations in their 

work, and design accordingly.  

To encourage these partnerships, we must 

modify what it is that we value about research 

and innovation. As previously noted, some in 

academia perceive a lack of institutional 

support for any collaboration with industry, and 

industry feels compelled to collaborate only 

when the project is strategically aligned, and 

the benefits outweigh the risks. In order to 

address these barriers to open collaboration,
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we must move systemically to a new 

conception of what is valuable in our innovation 

system. If innovation is defined as adding value, 

then we must move to champion this as the 

ultimate goal of research. This is not merely 

about maximizing profits; it is about maximizing 

the impact of all potential research. It is no 

coincidence that the top researchers in the 

Natural Sciences and Engineering Research 

Council program for discovery-based research 

are also the ones who collaborate the most 

with industry. If Ontario is to become a global 

leader in brain innovation, we must learn to 

value innovation, and the partnerships which 

help generate it. 

 

HOW TO CREATE THE 

CHANGE  

Changing the culture and practice of innovation 

in order to foster a greater appreciation for 

cross-sector collaborations is not a simple task. 

It requires strategic guidance, and a shift in the

 

way we approach new research. In key areas, 

like healthcare for neurological conditions, we 

are rapidly approaching the point where the 

system can longer bear the burden we place on 

it. Holistic strategic reconsideration is needed, 

and government, academia and business must 

lead it together.  

 

In setting the goal of becoming a world-leader 

in brain innovation, Ontario has also recognized 

the need to create a strategy to active this goal. 

Unique new institutions such as the Ontario 

Brain Institute are a solid beginning, but cannot 

alone generate the change that is necessary. 

Ontario’s brain innovation resources are vast – 

ranging from internationally recognized hospital 

networks, to top private sector research 

facilities, to individual researchers pursuing 

breakthroughs in university labs. All must be 

able to recognize the value of a strategic 

approach to innovation, and all must buy-in to 

the notion of collaboration as the source of 

success. 

  

The Economics of a Healthy Brain 

Adalsteinn Brown 

There are tremendous direct and indirect 

costs associated with brain health. 

Neurological disease cost Canada over $2 

billion directly each year, but indirect costs 

are more severe. Neurological admissions to 

the emergency room are more likely to result 

in the need for complex continuing care. 

Informal caregivers (e.g. families) play a 

tremendous role. If their work was paid, 

these caregivers would earn over $32 billion 

a year. Social trends will, in future, put 

increasing demands on the system for formal 

care, as people live longer, and the 

dependency ratio reverses.  

Brain Research at NSERC 

Suzanne Fortier 

As a country, we must raise our ambitions. 

We must aim to be discoverers and 

innovators at the top of our potential. 

NSERC has 3 budget priority areas, one of 

which is Innovation – absorbing 30% of the 

Council’s budget. Despite not being the top 

health council, NSERC has invested $189 

million in health research.   

NSERC programs are becoming more geared 

towards collaboration, including the 

introduction of a program to pay for the first 

collaboration between researchers and 

industry, in order facilitate future 

partnerships.  
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CONCLUSION 

Frustration is a key driver of innovation. In 

Canada, we are no doubt experiencing 

frustration as we endeavor to improve our 

innovative capacity and increase our 

productivity and prosperity.  During Innovation 

and the Human Brain it was clear that 

participants agreed on the importance of 

innovation. But, in a sense, innovation is the 

answer and what we really need to agree on is 

the question. In the field of brain innovation, 

the question is how do we become the best; 

how does Ontario become a leading global 

centre of excellence in the field? The overall 

goal is no doubt to improve the quality of the 

human condition and to add value to people’s 

lives. A robust economic foundation, a strong 

social framework, health communities and 

individuals, and effective government policies 

all form the base upon which we can build the 

necessary innovation practice in Ontario.  

However, having the basic elements is not 

enough. We must foster collaboration among 

all actors in the system in order to add the 

greatest value, and achieve the greatest 

innovation. Business, government and academic 

researchers in colleges and universities must 

collaborate early and often, and policy must 

incentivize and facilitate these collaborations. 

Research must draw on the broadest possible 

pool of perspectives, and collaborations must 

be constructed to multi-disciplinary, multi-

sector and multi-national.  

To foster these partnerships, we need 

innovation leadership from individuals and 

institutions. A strategy designed specifically to 

encourage the concerted action of all players is 

a necessity. We exist in an era of perpetual 

 

change, and in order for everyone to be able to 

reap the benefits of innovation it must become 

a top of mind issue for the public, policy-makers 

and practitioners. All must recognize the need 

for innovation, and take the steps to achieve it.  

As Minister Glen Murray noted during the 

conference’s closing discussion, we are faced 

with increasingly broad societal challenges. 

Aging, for example, touches on any number of 

public policy areas, from urban planning, to 

housing to healthcare. With such multi-facetted 

problems, it is incumbent upon innovators and 

policy makers alike to break out of their silos 

and interact to generate creative and effective 

solutions. We must create shared value through 

the innovations we develop in Ontario, and take 

full advantage of the ideas which we are able to 

create.  

To this end, the Minister noted that it is 

imperative that the research which should be 

translated to new business ideas is. It is 

necessary for Ontario to look internationally for 

the best partnership opportunities, while still 

recognizing that Ontario’s own innovative 

capacity must grow, and be used to its full 

potential.   

In the field of brain innovation, these notions 

resonate through new structures like the 

Ontario Brain Institute; new mechanisms of 

international collaboration, such as those lead 

by researchers at Baycrest’s Rotman Research 

Institute; and new partnerships focused on 

shared value collaboration, such as those 

undertaken by IBM. To become a global centre 

of excellence in the field, we must build on 

these advances.  In brain innovation, Ontario is 

on its way to top. With leadership and ingenuity 

in policy and research, there is true potential 

for great work to come. 
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APPENDIX 1: AGENDA 
 
 

 

INNOVATION AND THE HUMAN BRAIN 
A Leadership Summit co-organized by IBM, the Public Policy Forum and Baycrest 

 

Monday, May 16
th

, 2011 

8:30 AM – 6:30 PM 

IBM Canada Software Lab 

Markham, ON 
 

 

Agenda 
 

08:30 – 08:45  Welcoming Remarks 

Dr. William Reichman, CEO, Baycrest 

Don Aldridge, Industry Executive, IBM Canada 

Paul Ledwell, Executive Vice President, Public Policy Forum 

08:45 – 09:10  The Role of Industry in Science  

Joseph Rotman 

09:10 – 09:55  Ontario Brain Institute – A Brief History and Future Directions 

  Dr. Don Stuss, Ontario Brain Institute 

10:25 – 11:05  Brain Neurons – Made in Canada 

  Dr. Anthony Krantis, University of Ottawa 

11:05 – 12:00  Innovation in Brain Research – A Conversation 

  Dr. Randy McIntosh, Rotman-Baycrest and Dr. Mel Goodale, University of Western Ontario 

13:20 – 14:05 Brain Research at IBM 

  Dr. Chad Peck, IBM Research  

14:05 – 14:50 The Bilingual Brain 

  Dr. Ellen Bialystok, York University & Associate Scientist, Rotman 

14:50 – 15:35 The Economics of a Healthy Brain 

  Dr. Adalsteinn Brown, University of Toronto  

16:15 – 16:35 Innovation in Ontario 

  Hon. Glen Murray, Minister of Research and Innovation  

16:35 – 17:20 Brain Research at NSERC 

  Dr. Suzanne Fortier, President, Natural Sciences and Engineering Research Council  

17:20 – 18:30  Reception 
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