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Agenda

• Convergent Innovation in the  agri-food sector 
(product formulation, branding and 
ecosystem)

• Translational science foundations

• Use Case: Building supply and demand for 
food packaging solutions to endocrine 
disruption effects of BPA on child brain 
development for lifelong wellness
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Food Convergent Innovation
(FCI)

Transformational discovery & innovation platforms 
converging across disciplines and sectors, fostering the 
production, promotion and consumption of foods & 
beverages that sustain the health of the economy 
through the health of people and the health of the 
planet.

Laurette Dube et al, September 11 2019



FCI is a behaviorally informed and AI-powered innovation 
approach that  fosters a virtuous cycle centered on food ad the 
convergence sweet spot

• Utilizing AI and other digital technologies facilitates, expands, and accelerates 
innovation for new products and new diets that hit the Food Convergent 
Innovation (FCI) sweet spot.

• This leads to a virtuous cycle of innovation / impact / insight.
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Driving Convergent Innovation Through Modular Projects for 
Lasting Supply and Demand for Real World Solutions

Integrated Digital Backbone                        Supports each Discipline
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Public 

Health

Case Study FCI-Quebec:  Inventory of natural ingredients allowing a 
clean label with improved shelf-life and food quality.

Integrated Digital Backbone                        Supports each Discipline
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Shared information across food industry sectors (dairy, bakery, meat, ingredients, fruits and vegetables, etc.) 
mapped needs to available and novel natural ingredient and process solutions, enabling extended shelf-life for 
clean label foods.
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Case Study: Chewpod delivery system with natural ingredients lead 
to product innovation in functional chewable category

Integrated Digital Backbone                        Supports each Discipline
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Using Chewpod patented delivery systems and partnering with other food/ingredient companies, developed new 
Food/Natural health products delivering bioactives for oral absorption for targeted consumer benefits (anti-stress, 
blood glucose modulation, etc.)
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Pulses as Test-bed Agricultural Commodity for 
Global and National FCI Platforms

PIP-India Launch in Presence of the Honourable Lawrence 
MacAulay, Canada’s Minister of Agriculture and Agri-Food

From the detailed note to AAFC press release on March 2017 India visit:

Pulse Innovation Platform-India is designed to bridge gaps and build synergy 

between pulse production, its processing, and its contribution to human and 

environmental health 

- Honourable Lawrence MacAulay, Minister of Agriculture and Agri-Food



Pepsico: Reduction of Share of Legacy Brands to 10% of Global 
Business with Award-Winning Sustainability Strategy

(Mehmood Khan, 2019, former Pepsico Vice Chairman)
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The Time May be Ripe for Bridging  Investments  and Innovation
on Both Sides of the Social/Commercial to Build Supply and Demand 

for Healthy Foods and Diets Around the World
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Mother Food International: A Global Enterprise of Local 
Businesses for Economically Viable Solution to 

Mother and Child Nutrition 
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Canada Food Policy: 
Innovating, Branding and Commercializing Agri-Food Products, Processes and 

Systems at the FCI Sweet Spot on Domestic and International Markets

FCI SWEET SPOT BRAND CANADA

It is about understanding & leveraging the claims behind “the brand”

Canada food brand project
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A 21ST CENTURY PREMIUM ECOSYSTEM BRAND
FOR INDIA AND THE REST OF THE WORLD 
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“I trust”
“I can eat”
“ I can and will  afford”
“I believe it is healthy”
“It is tasty , appealing
“It is s convenient

Category-based Nutrient 
Threshold
“High protein”
“High fiber”
“Low GI”
“Some minerals”
“Low in fat, salt & sugar”

“Increase sales and financial 
return”
“Corporate image”
“CSR”
“Consumer & market insights”

“More value for my crop”
“Quality”
“Pride”
“Confidence”
“Cool” – younger generation

Research, policy and 
regulatory aspects for 
enabling  environment

“Sustainability”- environment, 
economic, & food/nutrition security
“Impact”
“Mobilizes other resources”
“Scale & integrate with gov’t 
programs”
“Multi-sectoral collaborations”

“Innovation”
“Impact”
“Returns”
“Sustainability”
“Visibility” 
“Mobilizes untapped 
resources”

FCI CANADA 
INVENTING THE 21ST CENTURY 
PREMIUM ECOSYSTEM BRAND
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We are building the food convergent innovation ecosystem from 
a robust base - initially 3 core capabilities with a variety of 
partners in a connected world.

FCI India

FCI Ghana

FCI  Montreal

FCI Quebec

FCI Canada

FCI GlobalIntegrative Digital Backbone
(Connect People, Organizations,

Knowledge, and Data)

Behavior-Context-Market-Industry Insights and 
Trends, Research (S&T) Support (Precision 

Retailing)

Industry, technical and strategic advice & support 
to action (FCI Grand Support Accelerator)
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• There are a number of ongoing initiatives, cross-leveraging learnings from each. 



Translational Science 
Foundations
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Breaking the 1st Industrial Revolution Codes for Economic and 
Social Value Creation and Breaking Complexity in 4th Industrial 

Revolution Bite-Size Action
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Convergent Innovation (CI) 
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• CI framework bridges science, policy, and action
through digital innovation, human agency, and
social capital to alleviate the constraints and
accelerate real world solutions to grand challenges
through convergence:

• between natural, life, social and engineering sciences
that historically have had each of these spheres as
respective domains;

• between health, social, and economic systems that
still divide modern society in structuring how science
is translated into products, services, programs or
other innovations to support individual and society;

• between public, private and civil society actors in
each of these systems;

• between the various scales at which mechanisms,
actors, and institutions are operating.



Bringing Systems Sciences to Embrace Some of the BtS
Complexity of Real World Behavior



Complexity and Systems Science Framework for Food 
Choice, Eating Behavior and their Environmental, 

Health and Economic Outcomes



Convergent Innovation: Keeping Individuals at the Center of MultiScale Social 

and Economic Innovation, Operation and Policy Systems that Individually amd

Collectively Target Convergent Outcomes

• The complexity is clear.

• The solution is not to solve for 

all variables at once but rather 

to converge on those areas 

where we have clear strength, 

experience, current capability 

and a right to win, allowing time 

for development of the requisite 

knowledge in those areas where 

these are lacking.

• The long term vision is a  multi-

level ecosystem system for 

convergent innovation
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Dopaminergic Gene and Brain Systems as Regulators of 
Behavioral Responses to Internal and External Environment

https://medlibes.com/entry/dopamine-pathways

https://www.everydayhealth.com/dopamine/



Food Choice and Eating as Neurobehavior:
Characterizing and Improving Real World Environment 

× →



Building Supply and Demand for 
Real-World Solutions to 

Endocrine Disruption Effect on 
Child Brain Development
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Endocrine Disruptors

Schug et al
Mol Endocrinol, August 2016, 30(8):833–847 
doi: 10.1210/me.2016-1096

Thaddeus T. Schug, Anne F. Johnson, Linda S. Birnbaum, Theo Colborn, Louis J. Guillette, 
Jr., David P. Crews, Terry Collins, Ana M. Soto, Frederick S. vom Saal, John A. McLachlan, 
Carlos Sonnenschein, and Jerrold J. Heindel



Endocrine Disruptors: Past Lessons and 
Future Directions 

Schug et al
Mol Endocrinol, August 2016, 30(8):833–847 
doi: 10.1210/me.2016-1096



Endocrine Disruptors: Past Lessons and 
Future Directions 

Schug et al
Mol Endocrinol, August 2016, 30(8):833–847 
doi: 10.1210/me.2016-1096



Estradiol and the Developing Brain

27
M. M. McCarthy 
Physiol Rev. 2008 January ; 88(1): 91–124. 
doi:10.1152/physrev.00010.2007.

Margaret M. McCarthy



Estradiol and the Developing Brain

28
M. M. McCarthy 
Physiol Rev. 2008 January ; 88(1): 91–124. 
doi:10.1152/physrev.00010.2007.



Moving toward technological solution: Estrogenicity
Assessment of a New Food-Contact Coating and the 

Bisphenol Used in Its Synthesis 

Soto et al
DOI: 10.1021/acs.est.6b04704 
Environ. Sci. Technol. 2017, 51, 1718−1726 

Ana M. Soto, Cheryl Schaeberle, Mark S. Maier, Carlos Sonnenschein, and Maricel V. Maffini



From Technological to 
System-Level Innovation and

CI Ecosystem Building

Meaningful increases in sustainable  

packaging and decreases in food  

waste and endocrine disruption are 

attainable by  reconsidering the 

value chain  processes that define 

how food goes  from farm to fork

Food Forum Claire Sand, PTR 3
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http://www.packagingtechnologyandresearch.com/
http://www.packagingtechnologyandresearch.com/


Packaging Innovation Within Agri-Food  Supply 
Chains: Illustration Intelligent Packaging 

Yam, K. L. (2012)
In Emerging Food Packaging Technologies(pp. 137-152). 
Woodhead Publishing.



Traceability in Packaging to enhance 
food safety and quality 

Yam, K. L. (2012)
In Emerging Food Packaging Technologies(pp. 137-152). 
Woodhead Publishing.



Packaging to enhance food safety and 
quality

Yam, K. L. (2012)
In Emerging Food Packaging Technologies(pp. 137-152). 
Woodhead Publishing.



Intelligent packaging to enhance food 
safety and quality

Yam, K. L. (2012)
In Emerging Food Packaging Technologies(pp. 137-152). 
Woodhead Publishing.



Intelligent packaging to enhance food 
safety and quality

Yam, K. L. (2012)
In Emerging Food Packaging Technologies(pp. 137-152). 
Woodhead Publishing.



Bridging Networks and network resources in CI 
Ecosystem Building for Supply and Demand

J. Musiolik et al.
Technological Forecasting & Social Change 79 (2012) 1032–1048



Creating CI Ecosystem: How resource constellations affect the 
strategies of system builders

Musiolik, Jörg, et al.
Technological Forecasting and Social Change(2018).



Informal institutions matter: Professional culture in 
Agriculture, Food, Material and Health/Medicine 

Wirth, Steffen, et al.
Environmental Innovation and Societal Transitions 8 (2013): 20-41.



Summary
FCI ecosystem: Engage Many players, many hands.

Focused goals, targeted outcomes.

Universities

• Education and training
• Fundamental and  

strategic research

Research institutes
• Strategic and applied  

research
• Pre-competitive &  

confidential projects

Spin-offs / SMEs
• End-to-End Lean and 

Agile Innovation
.  Entrepreneurship

International & 
national companies
• R&D departments
• Shared facilities
• Joint activities

• Bringing together the key players essential for success: universities, companies with 
global reach, companies closely linked to their communities, research institutes, 
entrepreneurial startups.

• Imagine what can be achieved.



Brain-to-Society/
Convergent Innovation Team at MCCHE

Peer reviewed research
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Key Team Members

Laurette Dubé Patricia P. Silveira Robert D. Levitan James L. Kennedy Spencer Moore Yu Ma

Michael Meaney Andre Portella Jian Yun Nie Lesley Fellows Shawn BrownAlain Dagher

Nathan Spreng Nathan Yang Daiva Nielsen Susan Carnell Baerbel Knauper Alan EvansCatherine Paquet



Thank you!

laurette.dube@mcgill.ca
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