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Over the past year, the McGill Sustainability Systems 
Initiative has bolstered the network and growth of the 
sustainability research community at McGill. Focused on 
generating relevant and impactful research for addressing 
sustainability challenges, the MSSI’s four Research Themes 
and the Ideas, Innovation, and Social Sciences and Humanities 
Ideas Funds have supported bold and innovative projects that will 
propel our collective understanding of sustainability forward.

The MSSI Research Themes (Creating Sustainable Materials, Adapting Urban Environments, Sustaining 
Landscapes, and Sustainability Transitions) have further established themselves and strenghthened their 
communities, both within and across the themes. The second annual MSSI Research Theme Symposium 
was hosted at the Faculty Club and focused on the topic of sustainability transitions. This event, with 
a keynote presentation from Professor Jochen Markard (Group for Sustainability and Technology, 
Eigenössische Technische Hochschule - ETH - Zurich), provided a space for the Research Themes to 
collaborate with one another and explore novel sustainability topics. Beyond the symposium, both the 
Materials and the Landscapes research themes hosted workshops for their graduate students, growing 
the skills of the future generation. And outside of McGill, Professor Dror Etzion and Divya Sharma from the 
Transitions research theme were group leaders in the National Film Board’s workshop for entrepreneurs at 
the C2 Conference’s Montreal Innovation Summit.

In 2019-2020 the MSSI Ideas Fund awarded $50,000 each to five bold projects on topics ranging from 
ultrahigh-efficiency desalination to plant-derived biodegradable packaging. The Innovation Fund awarded 
more than $350,000 to six projects that focused on research exploring the feasibility of moving an idea 
from the bench towards commercialization, policy change or widespread adoption. These projects ranged 
in focus from the inclusion of persons with disabilities in multilateral climate governance to a supercritical 
aluminum-water reactor for on-demand hydrogen production. Additionally, three projects were awarded 
$10,000 each through the inaugural MSSI Social Sciences and Humanities Ideas Fund.

In addition to innovative research, the MSSI, in collaboration with the Office of Sustainability, hired McGill’s 
first Student Sustainable Development Goal (SDG) Campus Coordinator. The Campus Coordinator’s role 
is to build awareness and action around the SDGs on campus, particularly in the student population.

Looking to the future, the MSSI anticipates the launch of a fifth Research Theme along with the continued 
growth of the sustainability research community at McGill. The MSSI moves forward with strong 
momentum and increasingly plays an active role in shaping both sustainability and interdisciplinary 
research at McGill.
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Executive Committee
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François Miller, Director, McGill Office of Sustainability (ex officio)
Tim Moore, Department of Geography
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(McGill faculty across 33 departments in nine faculties)

MSSI Associate Members
(Students, postdoctoral fellows, staff, external members)
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PROGRAMS

INNOVATION FUND

The MSSI Innovation Fund provides McGill 
faculty members with up to $75,000 to 
accelerate development of innovations 
with potential for commercialization 
and processes that will lead to policy 
development in the field of sustainability. 
Evaluated by a review panel, the selected 
projects align with the MSSI’s vision and 
demonstrate both feasibility to move 
from bench toward commercialization or 
widespread adoption. In 2019 – 2020, 19 
applications were received and a total of 
$351,295 was awarded to the following 
recipients:

Awards

• Mark Andrews (Chemistry): Plant-based pigments 
from cellulose nanocrystals for color cosmetics and 
organic seed coatings 
 

• Jeffrey Bergthorson (Mechanical Engineering): 
Supercritical Aluminum-Water (SAW) reactor for on-
demand hydrogen production 
 

• Sébastien Jodoin (Faculty of Law): Including persons 
with disabilities in multilateral climate governance 
 

• Jan Kopyscinski (Chemical Engineering: Prototype 
reactor for the power-to-gas (methane)) process 
 

• Jean-Philip Lumb (Chemistry): Deconstructing to 
reconstruct – A sustainable valorization of lignin to 
pharmaceuticals 
 

• Grant McKenzie (Geography): Assessing the 
environmental impact of urban micro-mobility services

IDEAS FUND

The Ideas Fund provides seed funding 
for McGill faculty members to develop 
sustainability-related ideas which have 
potential to make a significant impact on a 
sustainability-related challenge if successful, 
but may be premature or too bold to be eligible 
for other funding. The funding period is one 
year. In 2019 – 2020, 37 applications were 
received, five of which were awarded $50,000 
each. 

Awards

• Hamid Akbarzadeh (Bioresource Engineering): 3D 
printing of architected ferroelectrics for sustainable 
energy harvesting 
 

• Jinxia Liu (Civil Engineering): Ultrahigh-efficient solar 
desalination via novel hydrogels spontaneously lowering 
enthalpy of vaporization 
 

• Thomas Preston (Atmospheric and Oceanic Sciences): 
The effect of microplastics on cloud droplet formation 
 

• Theo van de Ven (Chemistry): Ultrathin and ultrastrong 
alternatives for plastic films 
 

• Yixiang Wang (Food Science and Agricultural 
Chemistry): All-plant-derived biodegradable packaging 
with mechano-bactericidal activity 

SSH IDEAS FUND

The Social Sciences and Humanities Ideas 
Fund provides seed funding to explore bold 
projects and novel ideas drawn specifically 
from social sciences and humanities 
research with the potential to illuminate or 
solve sustainability-related challenges. As 
with the other awards, the funding period is 
typically one year. In 2019 – 2020, three of 
the 12 submitted applications each received 
the maximum award of $10,000. 

Awards

• Matthieu Chemin (Economics): Aquaponics powered 

by clean energy to reduce poverty: A pilot study in Kenya 

• Allison Gonsalves (Integrated Studies in Education): 

Learning for the future: Understanding the impacts of 

collaborative learning among future teachers and future 

environmental scientists as they engage in sustainability 

education 

• Sarah Turner (Geography): ‘I don’t trust supermarket 

food’: Supporting sustainable urban agriculture in Asia

*Due to COVID-related delays, funds were awarded in fiscal year 2020-2021 *Due to COVID-related delays, funds were awarded in fiscal year 2020-2021
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UPDATES 
FROM 
PREVIOUSLY 
FUNDED 
PROJECTS

Developing the Use of Seawater eDNA to Track Species Responses 
to Environmental Change (Ideas Fund). Led by Jennifer Sunday, 
Department of Biology

Environmental DNA (eDNA) metabarcoding technology can allow 
a sample of seemingly empty seawater to reveal nearby fish and 
invertebrates with remarkable speed and accuracy. Professor Sunday 
and team have applied this technology and tested sampling designs to 
bring us into an era of tracking of biodiversity in near-real time, adjusting 
the pace at which we can adapt our resource management systems. In 
collaboration with Fisheries and Oceans Canada and the Hakai Institute, 
the team has leveraged their early successes to win an Applications 
Partnership Project with Genome Canada to optimize this approach for 
monitoring Canada’s Marine Protected Areas. 

Sustainable Copolymer Additives for Durable Roadway Asphalts (Ideas 
Fund). Led by Milan Maric, Department of Chemical Engineering

Many of us are familiar with the cracks over roadways during the winter 
season. To reduce cracking, block copolymers used to be applied as 
bitumen additives. The limitations these face can be overcome by using 
controlled redical polymerization. This project developed a method to 
make the process greener by polymerizing in a continuous aqueous 
phase as well as deriving the feedstock from sustainable sources.

Closing the Phosphorus Loop through Phosphate Rock Production 
from Municipal Sludge (Innovation Fund). Led by Sidney Omelon, 
Department of Mining and Materials Engineering

If you live in a large city, every time you flush you send non-renewable 
nutrients such as phosphorous to a wastewater treatment plant where 
they are locked up to prevent algal growth and eutrophication. This 
project investigated whether one of these nutrients, phosphate, could be 
unlocked and recovered in a form that can be used as a fertilizer. M.Eng. 
student Sarah Bluteau created and operated a lab-scale continuous 
process to demonstrate that this is indeed possible. Through this project, 
Ms. Bluteau successfully completed her M.Eng. and passed through 
two selection rounds for the 2019 “Women in CleanTech Challenge” 
competition, hosted by the MaRS group in Toronto.

Development of a Solar-powered Unmanned Aerial Vehicle (Student 
Ideas Fund). Led by Callaghan Wilmott, B.Eng. student 

The aim of this project was to design, manufacture and test a solar-
powered drone that carries a multispectral camera for use in large 
scale crop monitoring. By the end of this project, the principal student 
investigator, Callaghan Wilmott, has engaged over 20 undergraduate 
students and three additional faculty supervisors, and initial prototypes 
of both the airframe and power management system were completed. 
Although the design was ultimately unfeasible, the students involved 
learned valuable lessons in engineering design and project management. 

Mr. Wilmott says: “From a project management standpoint, this is by far 
the most complex project I have undertaken. The challenges have proven 
an invaluable learning experience, and I am hugely grateful to the MSSI 
for allowing me such an experience. It has been the highlight of my years 
as an undergraduate!” 

MSSI EVENTS

General Events
• Renewable Resources for a Sustainable Society.  

Invited Speaker: Prof. George Philippidis, Patel College of 

Global Sustainability, University of South Florida. September 

2019.

• Transitional Justice and Climate Change.  

Invited Speaker: Prof. Sonia Klinsky, School of Sustainability, 

University of Arizona. In collaboration with the McGill School for 

Human Rights and Legal Pluralism. November 2019.

Annual Research Theme Symposium: Oct. 16, 2019, 
McGill Faculty Club
• Sustainability Transitions: Foundations, Experiences 

and Policy Implications. A keynote presentation by Prof. 

Jochen Markard, Group for Sustainability and Technology, 

Eigenössische Technische Hochschule (ETH) Zurich. 

• A participatory workshop on Sustainability Research in the 

Context of Transitions.

• The launch of the MSSI Sustainability Transitions theme, 

including a panel discussion on MSSI Contributions to 

Sustainability Transitions. 

Other Events
• Ideas and Innovation Funds Reception. June 11, 2019.  

A celebratory reception was held to bring 2018 – 19 Ideas and 

Innovation Funds awardees from across McGill together to 

share their research and to make new connections. 

Selected Presentations & Other Activities
• Crossing the Academic Divide to Address Sustainability’s 

Challenges. A presentation to delegates visiting McGill’s 

Department of Physics from Imperial College London (UK) and 

the Tokyo Institute of Technology (Japan). May 2019.

• Go-Lead Workshop Series. The MSSI Secretariat led two 

workshop sessions on sustainability and the need for its 

inclusion at an early stage of project development for the 2019 

– 2020 Go-Lead program. This is an extra-curricular training 

opportunity that enables students to develop innovation and 

entrepreneurial skills through hands-on learning. 

• SDG Campus Coordinator. Akbar Aziz, an undergraduate 

student in Mechanical Engineering, was McGill’s first 

Sustainable Development Goal (SDG) Campus Coordinator. 

The role is an initiative of the United Nations Sustainable 

Development Solutions Network-Youth, a global organization 

empowering youth to further the SDGs and achieve sustainable 

solutions. Mr. Aziz , funded jointly by the MSSI and the McGill 

Office of Sustainability, built awareness and action around the 

SDGs on campus. He helped organize and presented at more 

than 15 events and collaborated with 10 student organizations, 

ultimately connecting with over 300 McGill students and staff 

members.  

MSSI-Sponsored Events
• Breaking into Sustainability. 

This panel discussion and networking event was organized by 

the Research and Sustainability Network, an undergraduate 

student group that connects staff, faculty, and students through 

discussions and collaborations in sustainability research 

and practice. This event was the official launch of the RSN 

Sustainability Mentorship Program and featured a graduate 

student panel discussion on sustainability research. September 

2019.

• Bursting the Reality Bubble.  

The MSSI co-sponsored a lecture hosted by the Department of 

Art History and Communications Studies featuring author and 

science broadcaster Ziya Tong, who discussed her latest book: 

The Reality Bubble. October 2019. 

• Sustainable Research Symposium (SRS) 2020: Sustainable 

Foods Future. 

The MSSI is the sole sponsor of the SRS, a one-day student-run 

symposium on sustainability. This year’s event focused on the 

challenge of making our food supply sustainable. MSSI staff 

played an advisory role during the symposium’s development 

and production of the post-symposium report. January 2020.
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MSSI IN THE MEDIA

Dare to be Bold. McGill Reporter, June 20th, 2019. https://reporter.mcgill.ca/dare-to-be-
bold/?utm_medium=email&utm_campaign=wn_june19_unknown&utm_source=Envoke-
Staff---Language-unknown&utm_keyword=whats_new_staff.0619

McGill Recognized as International Sustainability Institution of the Year. McGill Reporter, 
July 18th, 2019. https://reporter.mcgill.ca/mcgill-recognized-as-international-sustainability-
institution-of-the-year/

An Eco-Friendly Vision for Business, from Eyeglasses to Toothbrushes. Montreal Gazette, 
August 3rd, 2019. https://montrealgazette.com/news/local-news/an-eco-friendly-vision-for-
business-from-eyeglasses-to-toothbrushes

Can Small and Medium Enterprises Lead the Way to a Sustainable Future? McGill 
Reporter, September 12th, 2019. https://reporter.mcgill.ca/can-small-and-medium-
enterprises-lead-the-way-to-a-sustainable-future/

Abrupt Shifts in Arctic Climate Projected. McGill Newsroom, October 29th, 2019. https://
www.mcgill.ca/newsroom/channels/news/abrupt-shifts-arctic-climate-projected-302076

Arctic Could Face ‘Abrupt’ Climate Threats due to Permafrost Thaw, Says Study. CBC, 
November 12th, 2019. https://www.cbc.ca/news/canada/north/abrupt-arctic-climate-
change-study-1.5351019

Tracking Forest Fires from Space. McGill Reporter, November 19th, 2019. https://www.
mcgill.ca/channels/article/tracking-forest-fires-space

RESEARCH
THEMES
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CREATING 
SUSTAINABLE 
MATERIALS

Niladri Basu, Department of 
Natural Resource Sciences 

and School of Dietetics 
and Human Nutrition, 

Faculty of Agriculture and 
Environmental Sciences 

George Demopoulos, 
Department of Mining and 

Materials Engineering, 
Faculty of Engineering

Audrey Moores, Department 
of Chemistry, Faculty of 

Science 

About the Research Theme

The Creating Sustainable Materials theme is a transdisciplinary research program that centres on 
the design, development, evaluation and use of sustainable materials to help address some of the 
21st century’s grand challenges in sustainability.

Co-leads

RESEARCH 
PROGRESS

Sustainable Perovskites for Photovoltaics: Photovoltaics refers to the conversion of light into electricity at the atomic 
level, and perovskites are a class of light-harvesting compounds that show promise for improving photovoltaic efficiency 
and lowering manufacturing costs. The formulation and synthesis of perovskites, however, commonly includes 
potentially toxic elements (e.g. lead) and solvents, and the final compounds suffer from instability. This project explores 
the development of next generation perovskite solar cell materials that not only deliver stable performance but are also 
made with non-toxic chemicals and low-cost processes.

Quantum Dot Nanocrystals (QDs) for LCD Screens: QDs are used as semiconductors in LCD screens. Unfortunately 
some of the elements in QDs, such as cadmium, can be toxic, even at low concentrations. This presents a potential 
hazard both during the product’s manufacturing and at the end of its functional life. In the QD project, chemists and 
toxicologists collaborate to develop more benign QDs by evolving greener synthesis methods and investigate their 
release and subsequent fate and impacts in the aquatic environment. The project also tackles greener synthesis 
methods, such as those which avoid the use of solvents.

Titanium Dioxide (TiO2) in Functional Materials: TiO2 nanomaterials are commonly incorporated into paints and 
papers. As paint ages or paper is deposited into the waste system, some TiO2 nanoparticles may escape and end up 
in the environment, particularly in waters. Researchers are working with stakeholders from Environment and Climate 
Change Canada and the paint industry to understand the chemistry, fate and potential toxicity to organisms of TiO2 
nanomaterials released from paint and paper into aquatic environments.

Responsible Replacements for Endocrine Disrupting Chemicals (EDCs): EDCs such as BPA and phthalates are common 
constituents of everyday items such as plastic bottles, flame retardants, toys and cosmetics. The molecules are slow to 
break down and have been shown to cause adverse health effects in humans and animals. This project is generating new 
information on human dietary exposure to EDCs via foods, drinking water and breast milk, and their effects on human 
health.

Sustainability ‘Checklist’ for Materials Research: Experimental materials scientists and engineers are not traditionally 
trained to consider the impact of their studies in terms of sustainability, either in their laboratory work or the products or 
technologies being developed. The checklists developed through this project will help researchers question and improve 
the sustainability aspects of their work at the time of project inception, and will serve as powerful training tool for research 
students and fellows.
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Supported Internal Network

• Research funding for nine co-principal researchers from 
across five faculties.

• Research funding for 14 graduate students and post-
doctoral fellows.

• Networking and professional development opportunities 
for 40 additional graduate students and post-doctoral 
fellows.

 
External Network (partnerships, collaborations) 

• Steve Maguire (University of Sydney). 

Selected Activities 

• TIT-UCL Materials Workshop. The theme hosted 
researchers from the Tokyo Institute of Technology and 
University College London. Activities included a Student 
Networking Exchange. May 2019.

• Sustainable Development of Emerging Nanomaterials 
for Energy Applications. Panel discussion moderated 
by Dr. Joel Pedersen, University of Wisconsin – Madison. 
This event was jointly hosted with the Trottier Institute 
for Sustainability in Engineering and Design. June 2019.

• MSSI Materials Theme Retreat. Research project 
updates and discussion. August 2019.

• Luminescent Semiconductor Quantum Dots Synthesis 
as Imaging and Sensing Probes and their Impact 
on Cells and Living Organisms in the Environment. 
Seminar with Dr. Zeev Rosenzweig, University of 
Maryland. October 2019.

• Fundamentals of Life Cycle Assessment. A series of 
workshops on life cycle assessment designed and led by 
students funded by the Materials theme. May 2019. 

• Science Communication and Presentation Skills. A 
workshop on communications for Materials Research 
Theme students. October 2019.

 
External Research Funding Obtained Through 
Involvement with the MSSI 

• Collaborative Research and Training Experience 
in Sustainable Electronics and Eco-Design. Natural 
Sciences and Engineering Research Council 
Collaborative Research and Training Experience 
(NSERC-CREATE) program. Moores, A., George, 
S. (lead investigator Santato, École Polytechnique, 
Montreal). $300,000/year over six years.

ADAPTING
URBAN
ENVIRONMENTS

Andrew Gonzalez, 
Department of Biology, 

Faculty of Science

Kevin Manaugh, Department 
of Geography, Faculty of 
Science and the McGill 

School of the Environment

David Wachsmuth, School 
of Urban Planning, Faculty of 

Engineering

About the Research Theme

The Adapting Urban Environments theme is an integrative program of research on urban sustainability. 
It generates and mobilizes knowledge that will make cities more socially inclusive and resilient, less 
environmentally impactful, and better able to meet future sustainability challenges while improving the 
well-being of residents.

Co-leads
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RESEARCH 
PROGRESS

Sus (the Montreal Sustainability Dashboard): From planners to municipal governments, an array of groups is 
called to make decisions that affect the structure of municipalities. Sus is an online interactive graphic covering 
the island of Montreal that incorporates multiple sources of data to assist with data analysis pipelines, simulations, 
and visualizations. It supports data-driven decision making for the monitoring, planning and governance of urban 
sustainability. Sus will be publicly launched and available at no cost to government, planners and the public in English 
and en français.

The Local Politics of Global Sustainability: What drives local governments to incorporate sustainability into their 
decision-making? This project investigates the factors that influence when and how local governance actors address 
global sustainability challenges by interviewing resiliency officers from across North America through the 100 Resilient 
Cities project, a global interlocal policy network funded by the Rockefeller Foundation.

Sustainable Neighbourhoods: This project investigates drivers of consumption in different neighbourhoods. After 
classifying Canadian neighbourhoods based on various sustainability criteria, social surveys are conducted to identify 
the differences in behavioural patterns in consumption (e.g., energy, transportation, food) between contrasting 
neighbourhoods.

Walkability in Indian Master-planned Cities: The ease of car-free movement is an important component of urban 
sustainability. A collaboration with FLAME University in Pune, India, this project studies walkability across urban 
gradients in India, including new master-planned cities and “Smart Cities”. Results for Pune are compared to those for 
Montreal to further explore elements of walkability in India versus Canada.

PRISM (Panama Research and Integrated Sustainability Model): The MSSI team is working with PRISM researchers 
in Panama to determine how urban development can impact biological and physical elements of natural resources at a 
national level. This included a workshop in Panama, organized by PRISM, that brought together 29 participants from a 
variety of backgrounds with a shared interest in sustainability and modeling.

Research Funded through the theme’s 2019 
New Opportunities Competition: 

• Urban Heat Wave Vulnerability Index: Extending 
the Urban Heat Island. Projects leads: Raja 
Sengupta, Department of Geography, and Frédéric 
Fabry, Department of Atmospheric and Oceanic 
Sciences.

• Linking Disability Rights and Climate Resilience 
in Urban Environments. Projects leads: Sébastien 
Jodoin, Faculty of Law, Matthew Hunt, Faculty of 
Medicine, and Nandini Ramanujam, Faculty of Law. 

• Methane Emissions from Natural Gas Distribution 
Pipelines and Infrastructure in Montreal. Project 
lead: Mary Kang, Department of Civil Engineering.

• Sustainable Consumption: The Full Consumption 
Cycle from the Consumers’ Perspective.  Project 
lead: Emine Sarigöllü, Desautels Faculty of 
Management. 

Supported Internal Network 

• Five researchers in the Faculty of Science. 

• Twelve funded graduate students, post-doctoral 
fellows and research assistants across five Faculties.

External Network (Partnerships, Collaborations) 

• Hillary Angelo (University of California - Santa Cruz).

• Prasad Pathak (FLAME University,  India). 

• Parnjali Deshpande (Institute for Transportation and 
Development Policy, India).

• Marie Carmen Ruiz (United Nations Food and 
Agriculture Organisation).

• Jose Fabrego (Universidad Tecnologica de Panama, 
Panama).

• Omar Lopez (Secretaría Nacional de Ciencia, 
Tecnología e Innovación, Panama).

• Ariel Espino (SUMA Architects, Panama).

External Research Funding Obtained Through 
Involvement with MSSI

• Integrating Sustainability Research and 
Policymaking Through Online Scenario Modelling: 
The Montreal Sustainability Dashboard. New 
Frontiers in Research Fund Exploration Grant. 
Wachsmuth, D., Manaugh, K., Gonzalez, A. 
$200,000.

• Data Analysis Using Existing Databases and 
Cohorts. CIHR Operating Grant. Manaugh, K., Riva, 
M. $75,000.

• Fondation J. Armand Bombardier grant to the MSSI 
and Urban Environments research theme. $300,000 
over three years. Start: 2022.
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SUSTAINING
LANDSCAPES

Elena Bennett, Department 
of Natural Resource 

Sciences, Faculty 
of Agricultural and 

Environmental Sciences, 
and the McGill School of the 

Environment

Brian Robinson, Department 
of Geography, Faculty of 

Science

Laxmi Sushama, Department 
of Civil Engineering and 

Applied Mechanics, Faculty 
of Engineering

About the Research Theme
Areas of land have traditionally been divided into the different services they provide such as 
housing, industrial production, transport, source of food, and ecosystem services such as water, 
clean air, fertile soil. An alternative and more holistic perspective is to view these areas as units, or 
landscapes, in which the different services are integrated and sustainable over the long-term.

The Sustaining Landscapes research theme is developing new methods and tools to assess 
landscapes’ sustainability using different scales and incorporating cross-landscape connections.

Co-leads

RESEARCH 
PROGRESS

Assessing the Sustainability of Montreal’s Foodshed: 
How sustainable are Montreal’s local food supplies? 
Researchers are mapping the geographic origins of 
Montreal’s food sources within Quebec and exploring 
how different foodshed configurations affect multiple 
ecosystem services. A workshop on machine learning 
and modelling Montreal’s food supply chain took place in 
December 2019.

Developing a Framework for Analysing Landscape 
Sustainability: Assessing and comparing the sustainability 
of different landscapes requires a common framework. 
This collaboration with the cross-Canada ResNet project 
is developing a transdisciplinary framework to assess the 
ecological and social sustainability of working landscapes 
in Canada.

Modelling Landscapes Benefits to Local Communities: 
This project combines models based on ecological 
processes and ecosystem services with models that 
identify how various local populations benefit from 
landscapes. The resulting integrated model can be used to 
identify benefits in a variety of landscapes.

The Role of Property Rights in Landscape Sustainability 
and the Provision of Ecosystem Services: Using the 
Adirondack Park landscape in New York State as a case 
study, this project explores how property rights influence 
the distribution of ecosystem service benefits across 
landscapes, and how property rights can be used to plan 
more sustainable landscapes. Employing fine-grained 
data on use and ownership, researchers are exploring 
the inequalities in access to natural resources and 
environmental benefits.

Trade and Ecosystem Services (Landscapes Scholars 
Projects): The graduate students’ Landscapes Scholars 
cohort is creating a framework to identify and analyze  the 
ecosystem services embodied in food commodity value 
chains. Members of the cohort have been invited to write 
an editorial describing their experiences and lessons 
learned from interdisciplinary graduate education for the 
journal Frontiers in Ecology and Environment.

Landscape Dependence Among Globally Marginalized 
Populations: Pooling together data collected by McGill 
researchers, the Poverty & Environment Network, and 
eight European projects, this new endeavour is developing 
the most comprehensive global assessment of landscape 
dependence ever assembled.

Sustainable Transportation and Regional Climate: This 
project captures the effect of weather under current 
climate conditions on ridership for Bixi, Montreal’s bicycle 
sharing program. It also uses data from climate models to 
project ridership demand for future decades.

Engineering Thresholds for the Arctic: Permafrost melt 
is a serious challenge for both northern communities and 
industry. This project identifies critical parameters and 
thresholds governing the performance of engineering 
systems in Canada’s permafrost regions. The results will 
support development of innovative design techniques 
for future sustainable engineering systems. Engineering-
climate simulation case studies for mines and other 
infrastructure coupled with computational modelling will 
provide critical information to support decision making.

Climate Change Mitigation through Improved Mining 
Equipment Management: Diesel equipment used in the 
mining industry significantly contributes to greenhouse 
gas (GHG) emissions. This research quantifies the relative 
importance of equipment reliability on fuel consumption 
to assist mining operations in developing maintenance 
strategies that will reduce GHG emissions.

Renewable-based Thermosiphon: This project explores 
the development of thermosyphons, a renewable energy-
based technique that uses subfreezing winter temperatures 
to create enough freezing in permafrost to last throughout 
the summer. It offers a numerical model for a renewable 
energy-based artificial ground freezing system and validates 
its results against laboratory experiments.

Supported Internal Network 

• Collaborations with 28 researchers from across five 
faculties.

• Research funding support for 19 graduate students, 
post-doctoral fellows, and research assistants across 
five faculties.
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External Network (Partnerships, Collaborations) 

• Conseillère au développement du réseau des 
fermiers de famille, Equiterre

• Adirondack Park Agency

• New York Department of Environment Conservation

• The Nature Conservancy (New York)

• ArcelorMittal

• Government of the Northwest Territories;

• NSERC ResNet consortium (collection of 10+ 
universities and 20+ institutional and governmental 
partners);

• Resilience Alliance; and,

• Programme on Ecosystem Change and Society 
(PECS).

Activities 

• Landscapes Scholars Science Communication 
Workshop. Organised by Landscapes Scholar Dalal 
Hanna. February 2020.

External Research Funding Obtained Through 
Involvement with MSSI 

• La congélation des sols basée sur les énergies 
renouvelables comme solution d’adaptation pour 
une exploitation minière durable dans le Nord sous 
un climat changeant. Programme de recherche en 
partenariat sur le développement durable du secteur 
minier-II. Sasmito, A. $300,000.

• Monitoring and soil amendments for locust 
management: a pilot project in the Kaffrine 
region of Senegal. US Agency for International 
Development/Office for Foreign Disaster Assistance. 
Robinson, B. USD $410,000.

• ResNet: A network for monitoring, modelling, 
and managing Canada’s ecosystem services for 
sustainability and resilience. Natural Sciences and 
Engineering Research Council Strategic Network. 
Lead investigator: E. Bennett, MSSI co-investigators: 
Robinson, B; Gonzalez, A; Humphries, M;  Hickey, M. 
$5,500,000.

SUSTAINABILITY 
TRANSITIONS

Jaye Ellis, Faculty of 
Law, McGill School of the 

Environment

Dror Etzion, Desautels 
Faculty of Management

Catherine Potvin, Department 
of Biology, Faculty of Science

About the Research Theme
Small and medium-sized enterprises (SMEs) employ nearly 90 % of private-sector workers in 
Canada. This makes them well positioned to become hubs of social, cultural and economic change, 
and pivotal in transitioning Canadian enterprise and society onto a more sustainable trajectory. 
The MSSI Sustainability Transitions theme is working in close collaboration with SMEs and with 
agencies and organizations that support them to investigate how inter-group support promotes and 
accelerates change. The theme is solutions-oriented, hinging on the recognition that sustainability 
will create economic opportunities.

Co-leads
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RESEARCH 
PROGRESS

PIVOT: This project is a collaboration with the National Film Board of Canada that develops pathways for SMEs to 
share stories and experiences across numerous social-media platforms that demonstrate how they are reducing their 
carbon footprint. In response to the Covid-19 pandemic, the project temporarily shifted to highlight SME response to the 
pandemic, thus emphasizing this group’s ability to respond quickly and efficiently to societal changes. 

Sustainability Metrics: One challenge for evaluating sustainability is the lack of simple, robust and trustworthy indicators 
and standards. This project studies and promotes the development of metrics to stimulate transitions and measure 
SMEs’ progress. Researchers are investigating the practice and effects of inclusivity on sustainability standard-setting 
and testing the robustness of targets and indicators. An initial workshop on metrics for sustainability brought together 31 
researchers from across seven McGill faculties.

Supported Internal Network

• Collaborations with four researchers from across 
three faculties.

• Research funding support for three graduate 
students, postdoctoral fellows, and research 
assistants across two faculties.

Activities 

• C2 Conference’s Montreal Innovation 
Summit. Group Leaders in an NFB workshop for 
entrepreneurs (Dror Etzion, Divya Sharma). May 
2019. 

• Insy 434: Design Thinking Course Competition. In-
course competition for the platform to engage with 
SMEs for the PIVOT platform. Fall 2019.

• Metrics Workshop. Interdisciplinary event on 
sustainability metrics led by Jaye Ellis. February 
2020.

External Research Funding Obtained Through 
Involvement with the MSSI 

• Science Leadership for Global Sustainability. 
Natural Sciences and Engineering Research Council 
Collaborative Research and Training Experience 
(NSERC-CREATE) program. Potvin, C., Etzion, D., 
Tremblay, L-R. (National Film Board of Canada). 
$1,650,000.

External Network (Partnerships, Collaborations) 

• National Film Board of Canada (NFB).

APPENDICES
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