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Dear Dr. Stewart Fast,
The 2018 –19 fiscal year saw an expansion of IC-IMPACTS’ engagement with India, along with increasing
recognition of IC-IMPACTS as a research and commercialization hub by academia, businesses, and not-for-profit
organizations both in India and Canada. A year of intense activity resulted in the launch of 5 new calls in partnership
with the Department of Biotechnology (DBT), the Department of Science and Technology (DST), the Office of the
Principal Scientific Advisor to the Indian Cabinet, and other organizations, including in the First Nations
community. This year we have opened up 13 new projects, 4 technology deployments, trained 154 HQP (with a
consistently increasing gender balance), resulting in 162 research publications, as can be seen in the following table
(Table 1).
In its journey since 2013, IC-IMPACTS has exceeded on all targets, resulting in a cumulative 970 publications, 52
bilateral research projects, 21 technology deployments with high technology readiness level, 311 partnerships, and
28 patents and technology disclosures. These projects have directly resulted in 7 start-ups, hundreds of jobs, and
increasing Canada-India business relations in the high-technology market during the overall 2013 -19 period. To
date, Canada-India partnerships have trained 946 highly qualified Canadian and Indian students, most of which are
masters, PhD, and postdoctoral fellows, 90% of which are now employed in high paying jobs.
2018-19 was also a year where we expanded our consultation-based collaborative work with Canada’s First Nations,
resulting in community-based innovations with strong buy-in from the Assembly of First Nations and many
Indigenous communities. IC-IMPACTS new projects are opening gateways to economic development in New
Brunswick and British Columbia’s First Nations communities through consultation and mutual respect.
During 2018-19, IC-IMPACTS continued its strategic consultation with India’s Department of Biotechnology,
Department of Science and Technology, Global Affairs Canada, Canadian Ministry of Innovation, Science and
Economic Development, Canadian and Indian university presidents, prominent Indian and Canadian researchers,
and the industrial sector to define the role of IC-IMPACTS in the Canada-India space and to further solidify its
position as the leader in Clean-Tech Innovation. A strong mutual understanding and a common plan continues to
emerge and will guide us to create a sustainable Canada-India program that will outlast the NCE format.
IC-IMPACTS is on track to add more contributing universities in expanding partner networks so that together we
maintain a sustainable momentum and pool high-value resources necessary for our mission.
It is with pleasure that we submit to you the 2018–19 Annual Progress Report from IC-IMPACTS Centres of
Excellence. This submission, approved by the Board of Directors of IC-IMPACTS, is comprised of the following
documents:
1. IC-IMPACTS Annual Progress Report
2. IC-IMPACTS Statistical Tables and Charts
3. Appendices
4. Report on Environmental Reviews
5. Report on Conflict of Interest
Our special thanks to our Board of Directors for their outstanding contributions to our strategic planning and to our
Research Management Committee for visionary scientific leadership. Most of all we thank the entire IC-IMPACTS
team, led by our COO Mr. Shapoor Marfatia, who make unbelievable contributions to the success of our network's
mandate. We thank them all for their dedication and for their contributions to IC-IMPACT successes.
On behalf of the Board of Directors, we herein advise that IC-IMPACTS Centres of Excellence is in full compliance
of the Representations and Warranties as described in Section 12 of the Funding Agreement.
Yours Truly,

Mr. Barj Dhahan
Chair of the Board of Directors

Dr. Nemy Banthia
CEO & Scientific Director
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Table 1: Overview of IC-IMPACTS Achievements 2013-2019

2013-2018
Phase I

2018-2019
1st year of Phase II

2013-2019
Total

Research & Deployment
39 bilateral research projects

13 bilateral research projects

52 bilateral research
projects

17 technology deployments

4 technology deployments

21 technology deployments

243 researchers

22 new researchers

265 researchers

Output
270 network partners

41 network partners

311 network partners

808 research publications

162 research publications

970 research publications

Outcomes
27 patents and disclosures

1 patent filed

28 patents and disclosures

792 HQP trained

154 HQP trained

946 HQP trained

6 start-ups

1 start-up

7 start-ups
“Despite daunting challenges faced by Canada
and India, I remain optimistic about the potential
outcomes of IC-IMPACTS projects and
collaborations with DBT and DST. We believe that
these joint efforts and relationships will allow for
exceptional research, communication, development,
and relationships between IC-IMPACTS, DBT, and
all other partners.”
— Professor K. VijayRaghavan, Principal
Scientific Advisor to the Government of India
Prime Minister/ Union Cabinet
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Section A: Year in Review 2018-19
IC-IMPACTS has exceeded on all targets set up in our 2017-18 Annual Report for the year 2018-19. A brief
overview is as follows:
1. Deepen our engagement with Canada’s First Nations communities
IC-IMPACTS’ successful engagements with First Nations are based on
consultation and mutual respect.
A focus group to consult with First Nations leaders was co-hosted by ICIMPACTS and the Assembly of First Nations. As a result, the IC-IMPACTS
First Nations Working Group was established to inform on community needs
and launch a successful Call for Proposals: “Innovation in Design and
Construction of Low-Cost, Resilient, Energy-Efficient, and Safe Housing for
First Nations Communities.” Collaborative approaches have resulted in a
successful initiative between the Eel Ground First Nations and IC-IMPACTS
researchers to develop a self-sufficient and resilient solar-powered
community in the Eel River Bar region of New Brunswick. IC-IMPACTS is
also deploying advanced road technology in Chawathil First Nations in
Hope, BC.

Dr. Nemy Banthia, CEO & Scientific
Director of IC-IMPACTS at the
groundbreaking ceremony in
Chawathil First Nations, Hope, BC

2. Equity, Diversity, and Inclusion
Principals of equity, diversity, and inclusion guide the composition and management of teams in all research and
training activity supported by IC-IMPACTS:
Women are significantly underrepresented in the engineering
profession, representing less than 13% of practicing licensed
engineers in Canada1. IC-IMPACTS is stepping up successfully
and over 34% of IC-IMPACTS HQP and researchers are female,
well above the industry average. In fact, gender balance has
increased by 1% in 2018-19 to 34% in comparison with 33% in all
of 2013-18.
One of every four new IC- IMPACTS calls for proposals in 2018Dr. Banthia’s research team in the Department of
19 was specifically dedicated to First Nations communities. The
Civil Engineering at the University of British
recently formed IC-IMPACTS First Nations Working Group
Columbia
provides invaluable cultural insight. Each Call for Proposals is
widely publicized and supported by senior staff that actively encourage proposal developments from
underrepresented groups.
• An inbuilt mentoring program is encouraged in all ongoing IC-IMPACTS programs that work with
underrepresented people in Canada and India. Resulting in diverse research groups working together.
• An evaluation and feedback mechanism/closed loop ensures that equity,
diversity, and inclusion principles are safeguarded.
3. New Canada-India Research, Innovation, and Leadership
Initiatives
IC-IMPACTS succeeded in launching several calls for proposals, strategic
consultations, and deployments with partnering Indian government
agencies, including the Department of Biotechnology (DBT) and the
Department of Science and Technology (DST). These agencies have invited
us to take leadership on developing a sustainable Canada-India center and a
formal gateway for collaboration in science, technology, and innovation.
IC-IMPACTS, DST, DBT, IIT Directors and Deans, and top Indian and

1

Canada-India Science & Technology
Summit in New Delhi, hosted by ICIMPACTS, DST, & DBT

Statistic from Engineers Canada https://engineerscanada.ca/diversity/women-in-engineering
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Canadian scientists jointly explored the future of Canada-India partnerships in science and technology. The meeting
culminated in a roadmap for future bilateral collaborations and a strategy to work together as a cohesive group.
Universities across Canada are recognizing the strategic advantage of their engagement with India through ICIMPACTS.
Some examples of Canada-India collaboration in 2018-19 are as follows:
i. IC-IMPACTS and the Department of Science and Technology, India Joint Call for Research Proposals:
“Improving Occupant Survivability in Buildings During Fires Using Innovations in Structural Engineering,
Materials Science and Cyber-Physical Interfaces”
To reduce fire hazards in Canada and India, the following four Canada-India projects were launched by ICIMPACTS and the Department of Science and Technology in Delhi in December 2018:
• Improving fire safety of structures through the development of fire-retardant laminated glass glazing: Dr.
Ajitanshu Vedrtnam (Invertis University, Bareilly, Uttar Pradesh), Prof. Maged Youssef (Western University,
Canada)
• Mobile app for improving survival in fires through efficient egress using impromptu indoor WiFi localization
and georeferenced building map: Dr. Ashwin Srinivasan (BITS Pilani), Dr. Raja Sengupta (McGill University,
Canada)
• Assessment of fire performance of structural elements and structural systems through conventional fire tests
and hybrid fire simulation: Dr. Dipti Ranjan Sahoo (IIT Delhi, India), Dr. Oh-Sung Kwon (University of
Toronto, Canada)
• Fire performance of aged reinforced concrete structures: Dr. Umesh Kumar Sharma (IIT Roorkee, India), Prof.
Mark Green (Queen’s University, Canada)
ii. IC-IMPACTS, the Rick Hansen Institute (RHI), and the Indian Spinal Injuries Centre (ISIC) are funding
and mentoring the following five international teams to bring spinal cord injury solutions to the health
sciences market:
• Development of portable spine MEG scanner for realtime spinal functional evaluation and data acquisition:
Dr.Teresa Cheung (Simon Fraser University, Canada), Dr.
Rohit Sharma (Indian Institute of Technology, Ropar,
India)
• Wearable technology to monitor sitting posture and
reduce the pressure injury risk: Dr. Hossein Rouhani
The Hon. Kirsty Duncan, Canadian Minister of Science
(University of Alberta, Canada), Chester Ho (University
and Sport, with Dr. Banthia, PHI CEO Mr. Bill Barrable,
of Alberta, Canada)
and Dr. H S Chhabra of ISIC
• COPE: Community health outcomes and personalized
education/exercises for spinal injured individuals: Dr. Nishu Tyagi (Indian Spinal Injuries Centre, India),
Andrei Krassioukov, (University of British Columbia, Canada)
• Design2Impact: Uniting Researchers, makers and Spinal Injury Survivors through Open-Source Technology:
Aaron Yurkewich (University of Toronto, Canada), Stewart Russell (Makers Making Change at Neil Squire
Society, Canada), and Shapoor Marfatia (IC-IMPACTS, Canada)
• Development of wearable artificial muscle for a tetraplegic hand: Dr. Harvinder Chhabra (Indian Spinal
Injuries Centre, India), Dr. Sitikantha Roy (Indian Institute of Technology, Delhi, India)
iii. IC-IMPACTS and the Department of Biotechnology (DBT): Creating Wealth from Waste
IC-IMPACTS, DBT, and DST signed a joint work plan and held a two-day workshop at IIT Varanasi to establish
the scope of rejuvenating a stretch of the Ganga River in Varanasi, part of a $3 billion new investment by the
Indian Government. This collaboration is an opportunity to deploy IC-IMPACTS technologies to effectively clean
water systems as well as extract nutrients, energy, minerals, and other valuables from wastewater, including water
for irrigation purposes.
IC-IMPACTS and DBT are now inviting researchers and industries to focus on extracting wealth from waste.
Resulting collaborations between academia, government, and industry to recover water, nutrients, energy, and
valuable chemicals from waste have the potential to yield commercial successes and be scaled up to global
markets. This call for proposals is currently in progress and accepting submissions.
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iv. IC-IMPACTS & DST: Cyber-Physical Systems to Support Green Buildings in Smart Cities
IC-IMPACTS and DST have invited researchers to submit proposals for projects that can be completed in two
years (or less) and that focus on Cyber-Physical Systems to Support Green Buildings in Smart Cities. This call for
proposals is currently in progress and accepting submissions.
It is estimated that “green buildings” can reduce energy consumption by 24–50%, CO² emissions by 33%, water
use up to 40%, and solid waste up to 70% over a building life cycle. Building “green buildings” in conjunction with
Smart Cities will minimize the negative impact on human health and the environment, as well as reduce life cycle
cost.
v. Call for IC-IMPACTS HQP Leadership Awards
IC-IMPACTS continues to promote and encourage early-career, females, and underrepresented First Nations
youth through HQP leadership awards. Every year selected HQP are awarded funds and resources to design,
manage, and lead workshops, short conferences, or projects that facilitate the achievement of strategic goals.
Each winning reflects principles of equity, diversity, and inclusion. As a result, the following four HQP
Leadership Awards were granted to provide Canadian students an opportunity to work with their Indian
counterparts and organize a workshop, conference, or project:
• Smart & Sustainable Infrastructures, Salman Soleimani-Dashtaki (University of British Columbia)
• Can citizen scientists respond to New Delhi’s water crisis?,Shyam Thomas (Ryerson University)
• Water and Environment Student Talks (WEST) Conference 2019, Abhishek Dutta (University of British
Columbia)
• Workshop on detecting Electrically Charged Biomolecules (DECBio’2019), Amanpreet Singh (University of
Sherbrooke)
4. Expanding IC-IMPACTS Network in quantity and efficiency by
partnering with contributing universities, NGOs, industry leaders,
and community organizations with a renewed focus on demonstrating
technologies in communities.
Simon Fraser University and the University of Victoria have both formally
joined the network as Affiliated Partner Universities, with additional
universities planned for 2019-2020. IC-IMPACTS has started to leverage
connections and NCE funds to bring in greater contributions from other
NGOs to build a more diversified Canada-India program, offering our
connections access to greater training programs, pan-India competitions, and
maximizing return on NCE investments.

Dr. Banthia and Dr. Joy Johnson, Vice
President, Research & International,
SFU, sign new IC-IMPACTS Affiliated
University Partner Agreement on
March 14, 2019

Working with the Rick Hanson Institute and the Indian Spinal Cord Injuries
Centre (India’s top-ranked rehabilitation centre), IC-IMPACTS created a
$325,000 program for joint development and commercialization of five
technological innovations (detailed in number 3 point ii of this section) in the area of spinal cord injury care that will
affect thousands of SCI survivors in Canada and India.
IC-IMPACTS signed an affiliated network agreement with Simon Fraser University marking a new partnership and
resulting in annual contributions to advance student and faculty collaboration between India and Canada.
In 2018-19 IC-IMPACTS has increased its focus on demonstrating advanced technologies in communities. Four
new projects have taken off in Canada and India that will validate
research and result in commercialization opportunities:
•
Testing and upscaling phytoremediation technology in
real-world conditions by Dr. Damase Khasa, Laval with Indian
Principal Investigator: Manzoor Ahmad Shah, University of Kashmir,
and other Partners: Northern Watertek Corporation and Lovely
Professional University (LPU), Phagwara, Punjab.
This technology deployment will establish and evaluate in real-world
conditions phytoremediation technology on four sites (two in Canada
Upscaling phytoremediation technology
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and two in India) contaminated by heavy metals and explore the social acceptability of this technology by local
communities.
• A High-Performance Advanced Septic (HPAS) System for
Villages and Roadside Restaurants by Dr. Edward McBean,
University of Guelph and Y. R. Satyaji Rao of National Institute
of Hydrology, Kakinada, Andhra Pradesh, supported by
Environmental Power Systems, Waterloo, Canada
A High-Performance Advanced Septic (or HPAS) system will be
demonstrated as a more proficient, and comprehensive
wastewater treatment and disposal method. The performance of
the constructed system will be monitored as a ‘Smart System’
during the project duration, will be greatly improving wastewater
treatment for small villages, residential apartments or road-side
restaurants.

HPAS demonstration unit


Smart app-based rapid multiplex screening of
HIV associated co- infections of at-risk populations at
the point-of-care: A demonstration study in India by Dr.
Nitika Pant Pai, Research Institute of McGill University
Health Centre Suma Nair, Manipal Academy of Higher
Education Co-funded by Grand Challenge Canada
AideSmart! app-based multiplex, point-of-care screening
strategy for HIV and related coinfections attracted funds
and support from Grand Challenge Canada and is being
pilot tested for feasibility in 510 rural Indian women.
AideSmart! app-based multiplex, point-of-care screening
strategy for HIV and related coinfections

• Scour monitoring of an overwater Bridge in Manitoba using dissolved
oxygen (DO) probes by Dr. Fae Azhari, PhD, Peng, University of Toronto
This technology deployment will involve a large-scale prototype of the
sensor on a scour-prone bridge in Manitoba, Canada for validation. The
team will also periodically inspect the streambed to validate the applicability
of the sensor in continuous real-time scour monitoring.
Monitoring bridge scour using dissolved
oxygen probes

5. Expanding IC-IMPACTS to other countries
At the moment, we are focussing our energy on Canada-India bilateral projects; however, if a strategic opportunity
presents itself, IC-IMPACTS is open to considering working with other countries. IC-IMPACTS has been invited by
several countries and international organizations for potential collaborations. Notably, the Chinese Academy of
Sciences (CAS) and the Chinese Academy of Engineering (CAE) have invited IC-IMPACTS to visit and explore
common areas of interest.
The IC-IMPACTS team held meetings with delegates from the Science, Technology & Education Division of The
Research Institute of Highway (RIOH), Ministry of Transportation, China.
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Section B: Performance Against Review Criteria and Network
Objectives
All previously stated goals and expectations continue to be exceeded, with this trend accelerating in 2018-19. Here
are a few examples and success stories under each of the five categories as per the NCE reporting format.

B1 – Excellence of IC-IMPACTS Research Program: Engaged Researchers in Canada
and India Contribute together to Network
Objectives
The following examples from each of IC-IMPACTS three themes
demonstrate the relevance of the Canada-India bilateral research
and application model:

Theme 1: Safe and Sustainable Infrastructure
Dr. Nemy Banthia’s (University of British Columbia) team
continued to develop co-extruded hydrophilic fibers to reinforce
concrete requiring very low amounts of expensive PVA and silica
fume. During 2018-19, work continued on the Eco-friendly
At the launch of Dr. Annie B. Jamieson Elementary
Ductile Cementitious Composite (EDCC) developed in previous
School Seismic Retrofit with Minister Mark and UBC
President Santa Ono
years. This material was tested further for the seismic
strengthening of highly vulnerable unreinforced masonry
structures. An example of successful strengthening in communities at Full-scale tests were performed on
unreinforced masonry at Dr. Annie B. Jamieson Elementary School in Vancouver. A second school has been
targeted for a demo-project in Roorkee, India. IC-IMPACTS is now setting up multiple installations in Canada and
India where the material will be tested under varying environmental and load conditions. Coming up in 2019, a site
has been secured and an agreement made in Chawathil First Nations, Hope BC, for an advanced pavement using a
concrete mixture developed at the
University of British Columbia.
Another research team led by Dr.
Banthia is focused on biocorrosion
processes in concrete waste-water and
sewer pipes, and have made significant
progress in understanding bacteriainduced corrosion processes and
identifying a number of critical
Ground Breaking Ceremony & Agreement Signing at Chawathil First Nations
parameters. A number of novel,
functionalized, multi-phase coatings
were developed for controlling such corrosion. In October 2018, a research and development proposal was defined
by the research team in collaboration with the Sewer and Drainage Operations team of Metro Vancouver to develop,
test, and verify the technology on a larger scale. The demonstration project was qualified
and approved by Metro Vancouver for Liquid Waste Sustainable Infrastructure funding
(LW-SIF). The team is currently working on submitting an NSERC CRD application. Metro
Testing and Engineering, OCEAN Concrete, and Langley Concrete Group are other industry
partners involved with this project

Theme 2: Integrated Water Management
Dr. Pierre Bérubé’s (University of British Columbia) project is focused on developing
systems to ensure high-quality potable water for small/remote communities in Canada and
India. A pilot-scale passive membrane system was developed for water treatment. In 201819, the new passive membrane technology was validated at pilot scale during extensive
trials. A related patent was developed and negotiations are currently underway between
UBC and Ovivo/Filterboxx for an exclusive licence to use the technology. This project
resulted in the training of 7 HQP and a number of communities have expressed interest in
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piloting the passive ultrafiltration membrane system developed as part of the project, including Hupacasath First
Nation, BC, and the District of Central Kootenay, BC.
Dr. Damase Khasa’s (Université Laval) project “Testing and upscaling phytoremediation technology in real-world
conditions” demonstrates the balance between discovery and application-based research to solve the problem of
water contamination in both Canada and India. He has made important progress in developing eco-friendly, smart,
and cost-effective water monitoring devices and hydrophytoremediation technology in an effort to build healthy and
resilient communities in Canada and India. Partnering with key industries and local communities such as Northern
Watertek Corporation and J&K Lakes and Waterways Development Authority (LAWDA), he is setting up twin
demonstration sites.

Theme 3: Public Health
Dr. J. Stewart Aitchison (University of Toronto) and his Indian colleague Dr. M. Verma (Indian Institute of Science)
are developing a portable fever kit for dengue and chikungunya. Supported by startup ChipCare Corp (over $10
million raised), and in cooperation with The Catholic Health Association of India, Hyderabad, around testing of the
ChipCare CD4 cell counting system for monitoring patients with HIV.
The bilateral project has resulted in demonstrating the feasibility of integrating a Dengue NS1 test with the ChipCare
flowcytometer based detection system. They have also used a Multiplexed 2 serum protein markers into the same
test chip and now working on multiplexing Dengue NS1 (early Dengue marker) with Dengue IgG (later stage
marker).
Another significant Canada-India collaborative research project was
established with Dr. H.S.Chhabra, Medical Director and Chief of
Spine Services, ISIC and President of International Spinal Cord
Society (ISCoS), on “Development of Artificial Muscle for
Tetraplegic Hand” along with researchers in Canada and India. His
team is developing a wearable artificial muscle for tetraplegic hand
and to determine whether the developed device would improve
hand functioning, task performance and independence in
performing activities of daily living.
His team will lead the development of soft robotic gloves for
performing activities of daily living for cervical spinal injured and
validate it on volunteers with tetraplegia/ stroke. Their work is
expected to enhance understanding of hand neurology.
Other examples of successfully concluded projects are:




Dr. Madhukar Pai and Dr. Amrita Daftary of McGill
University, along with Indian PI Dr. Nita Jha, have developed a
project to address delays in tuberculosis diagnoses. The project
resulted in 105 pharmacy providers trained and incentivized to
participate in communities and actively intervene when adults
presenting with symptoms of TB were screened at the point-ofcare of pharmacies and referred for a TB screening test (digital
Indian Spinal Injuries Centre, India’s largest and
radiography) and/or doctor consultation, significantly
top rated SCI research and training facility in Delhi
shortening the diagnostic period.
Dr. Mina Hoorfar of the University of British Columbia and Dr. Krishna Khairnar of National Environmental
Engineering Research Institute (NEERI) resulted in a novel and direct Cryptosporidium detection for developed
and developing Nations in close collaboration with their industry partner, Hyperion Research Ltd. Their
research contributed to the development of a portable capture/detection unit for early detection of
Cryptosporidium pathogens in water. The research resulted in a patent application and approval of a US Patent.
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B2 — Development of Highly Qualified Personnel: Capacity building in Canada-India
interactions
Since 2013, IC-IMPACTS has trained a total
of 946 HQP as shown, with increasing
success in advancing gender balance. ICIMPACTS equity, diversity, and inclusion
practices is now resulting in a high 34%
female participation in 2018-19 as compared
to its own record high of 33% in 2013-18
period as shown. This demonstrates a
consistently increasing gender balance and
validation of our EDI Practices, comparing
favorably with the engineering industry,
which has notably low female representation
(at a national participation rate of 13%2).

262
33%

53
34%

101
66%

530
67%
Male

Of 946 total HQP, 79% (745) are Canadian
and 21% are international,
with 181 (19%) HQP from
India and 20 (2%) from
other countries.
2013-19 HQP
Country
Distribution
IC-IMPACTS HQP
(Total:
946)
includes 13% PostDoctorals, 39% PhD
students, 28% Masters,
11% Undergraduate and
13% others. Our HQP
have received training in
community installations
across Canada and India
during the course of
research projects, as well
as in a traditional
laboratory setting, thanks
to the unique communitybased philosophy of ICIMPACTS.

2018-2019 (Phase II) HQP
Gender Distribution

2013-2018 (Phase I) HQP
Gender Distribution

20
2%

745
79%

Male

Female

Female

2013-19 Distribution by Program
(total: 946)
Undergrad,
101, 11%

Masters,
228, 24%

RA /
Technicians /
Staff, 121, 13%
PostDoc,
124, 13%

181
19%

India

Canada

Other

PhD,
370, 39%

In 2018-19, IC-IMPACTS continued to exceed goals with 154 HQP trained through ongoing research and
technology deployments.

HQP Jobs and Start-ups
IC-IMPACTS training is indirectly responsible for the over 90% employment rate of HQP in their chosen career,
creating over 851 highly paid jobs.
Some of our HQP have also launched start-ups that are responsible for another 35 direct jobs and growing. A list of
featured start-up companies based on IC-IMPACTS research is as follows:

2

Statistic from Engineers Canada https://engineerscanada.ca/diversity/women-in-engineering
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Companies

IC-IMPACTS
HQP/Student(s)

University

Province

Number of
people
employed

Buyuanxiar Inc.

Si Pan

McMaster University

ON

2

Tricca Inc.

Sheetal Rimal, Uzma
Zehri

Université Laval

QC

2

INpact

Dylan Verburg

University of
Windsor

ON

2

HRG Infrastructure

Harsh Rathod

University of
Victoria

BC

5

Boost
Environmental
Systems Inc.

Indre Tunile, Dylan
Purdue, Rony Das

University of British
Columbia

BC

2-4

Mithra Sustainable
Solutions

Negar Roghanian

University of British
Columbia

BC

3

ChipCare

James Dou, Srishti
Garg

University of
Toronto

ON

20

Total

35

HQP Leadership Awards
IC-IMPACTS HQP Leadership Awards - which offer
students the opportunity to design, manage, and lead
workshops, short conferences, and projects. Each awarded
project needs to reflect principles of equity, diversity, and
inclusion.
One notable example is the first Interdisciplinary Seminar on
Smart & Sustainable Infrastructure (ISSSI 2019), organized
by Salman Soleimani-Dashtaki, Civil Engineering
Postdoctoral Fellow and SIERA Group Chair. Supported by
Prof. Nemy Banthia and Prof. Carlos E. Ventura, both from
UBC, the workshop consisted of seven distinct themes run in
two main sessions: theme-specific technical presentations and
roundtable focus group discussions. In the former, each theme
had a keynote speaker deliver a talk. In the latter, the
workshop attendees were broken into seven theme-specific
discussion groups. At the end, each theme lead presented a
brief summary of the discussions in point form.

Dr. Negar
Roghanian, PhD
graduate
supervised by Dr.
Banthia, created
the start-up Mithra
Sustainable
Solutions, based on
her research to
develop new anti-corrosion materials that can be
applied to pipes and other structures to extend their
lifespan. After applying for and securing a patent for
her invention, she launched her start-up in March
2018 and currently has three employees

The workshop was extremely successful and the attendance was greater than expected - with over 60 individuals
from academia, industry, risk management, and government policy participating. Key sponsors included the City of
Richmond, Earthquake Engineering Research Institute, and ARUP.
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IC-IMPACTS Student
Engagement Committee (SEC)
In order to empower HQP, IC-IMPACTS
has formed an IC-IMPACTS Student
Engagement Committee with a seat on ICIMPACTS Board of Directors. This
committee is responsible for leading and
guiding current and alumni HQP in Canada
and India.

“I have been involved with IC-IMPACTS’ Student Engagement
Committee (SEC) for the past two years and it has been very active
in engaging students from India and Canadian research
institutions in activities of IC-IMPACTS. SEC has been involved in
organizing student-led workshops, webinars, Café-Scientifique
meetings and involving students from new IC-IMPACTS member
institutions. Owing to these activities, SEC has also been
highlighted several times in TV and print media, as well as on
social media platforms in India and Canada. We at SEC, are also
currently planning to organize other events in the future. I believe
IC-IMPACTS is doing a great job in contributing towards a
sustainable future in the field of water, infrastructure and health.”
- Current SEC Chair Jaskaran Dhiman, PhD Candidate in
Bioresource Engineering, McGill University

HQP Training in a community setting
Another example of bilateral project that included the training of a large
HQP force was led by Dr. Shiv Prasher (McGill University) and his Indian
colleague Dr. Ramesh Kanwar. “A Floating Treatment Wetland System for
Removing Contaminants from Rivers and Streams using a Biomimicry
Approach” is working in close partnership with the Department of Water
Resources, Government of Punjab, India, and National Anti Pollution
Projects (NAPP, Gurugram, India).

HQP team at work in Ludhiana,
Punjab

This project attempts to demonstrate
the use of biochar FTWs in bodies of
HQP research team
water for wastewater treatment to
remove heavy metals and microbial
contaminants and determine its impact on water quality parameters such as
BOD, COD, TDS, TSS, pH, and EC. The project will inspire stakeholders to
adopt simple, sustainable and effective technologies for wastewater treatment
and to promote safe use of wastewater for agriculture. As a result, a large
number of HQP participated in the installation and ensured that a Biocharbased pipe filtration system resulted in improved water quality parameters:
BOD, COD, TDS, and E. coli counts were set up. The filtration system was
able to reduce concentrations of heavy metals, such as cadmium, lead and
thallium, by working to remove and retain metals from wastewater. The
filtration system started working more effectively after 5 days of conditioning
with nutrients and microorganisms in wastewater.

HQP Alumni
IC-IMPACTS HQP alumni data indicates that, of those who complete
research projects, 40% find employment in industry, another 40% find
employment in academia, and 20% end up in other areas. Over 90% of
HQP alumni are fully employed, with several who have launched their
own start-ups.

Distribution of Alumni HQP

Other
20%
Indust
ry
40%
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B3 - Networking and Partnerships
IC-IMPACTS has well-developed strategies for adding strategic partners and leveraging on existing partnerships in
each segment, resulting in the following major successes:
350

IC-IMPACTS Network Partners

311

300
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270

250
200
150
105 110

104
100

124

80 85
57
44 49

50

25 26 29
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Government
2017/2018

Other

Total

2018/2019

Dr. Renu Swarup, DBT Secretary (second from left), and other
senior scientists with Dr. Nemy Banthia in Delhi, India
IC-IMPACTS Affiliated University Partners
As NCE funding will come to an end in a few years, we are considering multiple options for the future. Negotiations
and arrangements with other universities such as Simon Fraser University and the University of Victoria have
already resulted in agreements, and funding support is underway. Having succeeded in our strategy, we are looking
forward to extending the network now to more Canadian universities (as detailed in section A point 4).
Joining hands with NGOs
In 2018-19, we signed a key arrangement with the Rick Hansen Institute and Indian Spinal Cord Injuries Centre,
New Delhi to pilot a $350,000 non-NCE funded project, that has resulted in five bilateral projects (as detailed in
section A point 3)
Joining hands with industries
IC-IMPACTS is now well positioned with strategic relations to industry in Canada and India. We are leveraging
existing connections to raise funds and logistical support for several projects, mobilizing significant business
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resources to assist with programs in First Nations communities, including water treatment projects in off-grid areas
(as detailed in section A)
Knowledge Mobilization Events
IC-IMPACTS organizes and hosts research conferences in both Canada and India each year to bring together
leaders, entrepreneurs, and academics who help drive innovation across Canada, India, and the world. In 2018, these
conferences were a spotlight for new technologies and approaches aiding in the growing demand for smart and clean
economies:
o Student Engagement Workshop – June
11-12, 2018
o Annual Research Conference – June
13- 14, 2018
o First Nation Focus Group – July 21,
2018
o India Week – December 11-13, 2018
o IC-IMPACTS Researchers
Workshop
o Design Thinking Workshop
India December 2018
o Science and Technology
Innovation Summit
Knowledge mobilization and the dissemination of information is extremely important at IC-IMPACTS. Our theme
leads dedicate a portion of their time to organize or participate in international workshops, seminars, and
conferences to train HQP. A good example of such work is the 3rd Raikar Memorial International Conference &
Gettu-Kodur International Symposium on Advances in Science & Technology of Concrete, held in Mumbai on
December 2018, which saw more than 600 attendees.

Notable Events
Foundational agreements signed with industries in Mumbai
In 2018, IC-IMPACTS held a signing ceremony at the Taj Tower Business Center in Mumbai, India that included a
Memoranda of Understanding and Statements of Cooperation with multiple industry partners. Attendees included
President Santa Ono, from our host institution UBC, SenseIndia Ltd., Starmass Environment Technologies group,
Infrastructure Leasing and Financial Services (IL&FS), the National Academy of Construction (NAC), Tata
Consultancy Services (TCS), and T-Hub.
Strategy Workshop in Varanasi to develop the scope of River Ganga Rejuvenation Project
IC-IMPACTS, the Indian Institute of Technology (Banaras Hindu University), and the Department of Biotechnology
(Government of India) held a scoping workshop in Varanasi, Uttar Pradesh, India with Canadian and Indian
researchers to develop a plan for the pilot demonstration for the rejuvenation of a stretch of the River Ganga near
Varanasi, in the riding of Prime Minister Modi.
Special Session on IC-IMPACTS as Gateway to India, Innovation and Economic Development
Prof. K. VijayRaghavan, Principal Scientific Advisor to the Government of India (Prime Minister Modi), was the
first keynote speaker to address attendees at the Special Session, reflecting on the strength of IC-IMPACTS’
bilateral model of collaboration and role as a gateway to India and future opportunities for India-Canada
partnerships.
Simon Fraser University signs with IC- IMPACTS as new Network Partner
IC-IMPACTS signed an affiliated network agreement with Simon Fraser University (SFU). To celebrate this new
partnership, IC- IMPACTS hosted a dinner reception and an evening of dialogue on strengthening Canada-India
partnerships in innovation and trade.
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IC-IMPACTS and Assembly of First Nations Hold Focus Group to consult with First Nations Leaders
IC-IMPACTS and the Assembly of First Nations co-hosted a Focus
Group to consult on Innovation in Design & Construction of First
Nations Housing. The focus group brought together prominent
members of First Nations communities, leaders in the housing industry,
and university researchers with the aim to launch a working group and
a call for proposals.

Mr. Irving Leblanc of the Assembly of First
Nations speaking at IC-IMPACTS focus group

B4 — IC-IMPACTS Knowledge and Technology Exchange and Exploitation Model
Significant KTEE initiatives that are actively improving people’s lives would not have been possible without the
strength of the IC-IMPACTS initiatives. IC-IMPACTS has enabled exchanges between Canada and India, as the
first and only international NCE. Through the development of 52 bilateral projects and 21 technology deployments,
970 research publications have been produced, resulting in 28 patents and the training of 946 HQP. This has led to
the creation of over 900 highly paid jobs, 7 start-ups, several licencing agreements, and 35 start-up jobs.

“IC-IMPACTS project has
enabled technologies developed
by our research trainees to make
it out of the lab and into the
hands of stroke and spinal cord
injury survivors to improve their
daily independence.”
- Aaron Yurkewich, a leading
researcher at the University of
Toronto who is now working on
one of the projects with ISIC

Examples of IC-IMPACTS KTEE
IC-IMPACTS led a partnership with the Rick Hansen Institute (RHI) and the Indian
Spinal Injuries Centre (ISIC) that has resulted in the launch of five bilateral KTEE
projects.
This project will develop the first four HERO Gloves for use outside the Toronto
Rehabilitation Institute, extending to ISIC and other centers. They are currently being
used by a spinal cord injury (SCI) survivor at home, enabling them to perform daily
tasks like eating, cooking, and reading, completely independently. An eleven-year-old
stroke survivor is excelling in her ballet class with a new ability to grip the bar. The
final two HERO Gloves (both right and left hands) are being used in a therapy clinic by
a multitude of stroke and SCI survivors, where the gloves are being evaluated for how
well they enable clients to perform task-based exercises that are more engaging and
may better stimulate neuroplasticity.
A SCI survivor using the HERO
glove to hold a water bottle
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Another innovative KTEE project made possible by IC-IMPACTS’ network is “Smart Sensor Deployment in
Buildings: Evacuation Planning and Energy Management,” jointly by Prof. Mark Fox (University of Toronto) and
Prof. Krithi Ramamritham (Indian Institute of Technology, Bombay), with strong support from IC- IMPACTS
industry partners TCS Innovations. Together they are establishing an advanced smart classroom complex at Smart
Energy Informatics Laboratory, located on the second floor of the Kanwal Rekhi SIT Building at the Indian Institute
of Technology, Bombay, India.
Another KTEE initiative enabled by IC-IMPACTS is the joint-research project by Dr. Victor Lo (University of
British Columbia) and Indian researcher Dr. Pradeep Kumar (Professor, IIT, Roorkee). As a result, a successful
R&D pilot scale 5 kW 915 MHz microwave enhanced advanced oxidation process (MW-AOP) was set up enabling
Anaerobic digestion of MW-AOP treated sludge for biogas production. Evaluation of full-scale implementation and
business case for the MW-AOP at the JAMES wastewater treatment plant is currently in progress, in conjunction
with the industrial partners, WSP.
The corrosion of large infrastructure poses serious problems in both Canada and India. Dr. Shamim A Sheikh
(University of Toronto) and Dr. Umesh Kumar Sharma (IIT Roorkee) have developed several field applications of
FRP for sustainable infrastructure in close collaboration with industry partners, Mr. Kaizad, Engineer, Ushta Infinity
Construction Co Pvt. Ltd, and Mr. Yogesh Vaidya, GHCL Limited Gujarat. Their demonstration unit in a heavy
chemicals plant in India will transfer knowledge to application and evaluate the efficiency of externally bonded FRP
in arresting corrosion of reinforcement in RC by using smart sensors to monitor the effects, including strain
measurement, embedded half- cell sensors for monitoring of corrosion and temperature, and humidity sensors.
Material and sensors have been procured. Repair materials, such as micro concrete, fiber reinforced highperformance composites, FRP, etc. have also been procured. The necessary preparations are underway and soon the
sensors will be fixed on the identified columns.

B5 — Management of the Network
IC-IMPACTS has a stable and well-functioning governance model as a not-for-profit organization under an
independent board, consisting of over 13 directors drawn from partnering universities, industry, students, and
community. The Board strives for balanced representation as per best EDI practices, encouraging participation by
females, First Nations, as well as Indian leadership in the Board. At the committee level of the Board, the Research
Management Committee (RMC) continued to exercise an impressive level of thoughtful decision-making and
thorough evaluation of all research-related initiatives occurring within the Centre. The RMC also deliberated overall
research and demonstration project submissions, sending the best for approval to the Board.
The Board undertook significant review and extension of its committee structure to provide added focus to strategic
areas, modifying one subcommittee: Community Impact Assessment & Commercialization Committee. On the
Network Management side, IC-IMPACTS recruited Mr. Shapoor Marfatia as COO. Mr. Marfatia is a graduate of
IIT Bombay and an MBA graduate from the University of British Columbia. He brings an entrepreneurial spirit and
a wealth of experience in business operations in India and Canada. The Board regularly monitors the center’s
governance and management teams, as well as commercialization strategy, HQP training plans, and
communications, taking into consideration the responsibilities of the positions and the individual’s experience.
Smooth management of the network has resulted in the creation of an environment for operations within the 15%
limit of NCE funding, as well as propelling IC-IMPACTS’ top technologies to be commercialized in India by
utilizing in-house knowledge of India and business expertise, as well as leveraging HQP and industry partners.
The Network effectively controls finances, internal and external communication strategies to disseminate
knowledge, and build on the success of existing mechanisms in place to expand partnerships, research, and collegial
activities.

Section C: Trends and Justifications
The Networks of Centres of Excellence (NCE) Monitoring Committee met in Ottawa on July 10 and 11, 2018, to
evaluate the annual progress of IC-IMPACTS over the 2017-18 fiscal year. There was no specific concern raised by
the NCE Monitoring Committee and they acknowledged the unique nature of IC-IMPACTS and recognized the
network’s achievement.
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We at IC-IMPACTS were happy to note that the committee was particularly pleased with the extent of involvement
of Indigenous Groups, as well as the buy-in that the network has received from various stakeholder groups in its
approach.
IC-IMPACTS continued to follow its prudent financial
policies, keeping its overall percentage of expenditures for
administration operations below 15% and its active
disbursement of research funding to academic institutions in
Canada at 60%. IC-IMPACTS knowledge transfer (including
research networking, technology transfer, and
communications expenses) remained at approximately 10%
of the NCE funding.
IC-IMPACTS Revenue and expenses are very closely
balanced as summarized below:
Year 2018-19
$ million $million
Annual Grant 2018-19
2.76
Actual expenses (Form 300s and others)
2.20
Committed expenses in 2019-20
0.56
Sub-total
2.76
Balance 0.00

Section D: Network-Level Performance
In 2018-19, IC-IMPACTS has launched 13 bilateral research projects and 4 technology deployments, bringing the
respective cumulative totals to 52 and 21. 41 new partners were added to IC-IMPACTS’ network, 154 HQP trained,
and 162 research publications were produced. In total, IC-IMPACTS research has resulted in 970 publications, 311
network partners, 7 start-ups, and 28 patents and disclosures. IC-IMPACTS’ top achievements of 2018-19 are as
follows:
1.

Building a Canada-India Framework for collaboration in Science, Technology, and Innovation

IC-IMPACTS is building upon strong relations with the Department of
Biotechnology, the Department of Science and Technology, and The Principal
Scientific Advisor to the Union Cabinet, Government of India to create a
Canada-India roadmap.
As a result of close cooperation, IC-IMPACTS, DST, and DBT signed a joint
work plan in New Delhi with a combined research budget of up to $100
million. This was followed by a Science, Technology, and Innovation summit
co-hosted by all three organizations in December, with the goal of energizing
Canada-India collaborations. IC-IMPACTS has further encouraged
collaboration by inviting IIT Directors to a roundtable conference in December
2018. The roundtable was attended by Directors or their representatives from
over 10 IITs, a testimony to IC-IMPACTS’ growing relationship with the
research community in India.
2.

The Hon. Kirsty Duncan visits the Indian Spinal
Injuries Centre in New Delhi during ICIMPACTS agreement signing

IC-IMPACTS is successfully partnering with Canadian and Indian
not-for-profit organizations, such as the Rick Hansen Institute (RHI), and the Indian Spinal Injuries Centre
(ISIC), to commercialize relevant technologies in India’s vast health industry
3. Engaging First Nations in building infrastructure and healthy communities
IC-IMPACTS has achieved recognition and immense support from the First Nations community through
strategic consultations, recognition of systematic challenges, and finding common ground through respect and
understanding.
On July 17, 2018, IC-IMPACTS and the Assembly of First Nations co-hosted a ‘Focus Group on Innovation in
Design & Construction of First Nations Housing’.The focus group brought together prominent members of First
Nations communities, leaders in the housing industry, and university researchers with the aim to launch a working
group and a call for proposals. A First Nations Working Group has been formed to act as an advisory committee to
the CEO and Scientific Director of IC-IMPACTS on First Nation housing innovations. It is composed of the
following five experts from First Nations communities:
• Grace Martineau: Housing Advisor of Ontario First Nations Technical Services Corporation
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•
•
•
•

Irving Leblanc: Director of Housing, Infrastructure, and Emergency Services at Assembly of First Nations
Jim Munroe: Principal of First Nations Inspections, President of the Maiyoo Keyoh Society
Wesley Bova: Manager of Technical Services at Matawa First Nations Management
Serge Bouchard: Technical Advisor to the Quebec Government and Itinerant Trainer in Housing, Mamuitun
Tribal Council
As a result, IC-IMPACTS has initiated several progressive and collaborative projects, including the two specified in
section A of this report in the Eel River Bar region of New Brunswick. and Chawathil First Nations in Hope, BC.

Significant media coverage
There were a number of mentions of IC-IMPACTS work and initiatives in the media—in print, online, television,
and radio. Here are a few highlights of the media coverage:
Dr. Nemkumar Banthia, University of British Columbia
1. Vibrant Goa Roadshow in Vancouver and Surrey, Voice Online, April 15, 2019
https://www.voiceonline.com/vibrant-goa-roadshow-in-vancouver-and-surrey
2. Effect of Road Salt on Pavements, On The Coast with Gloria Macarenko, CBC Radio One, February 14, 2019,
https://www.cbc.ca/listen/live-radio/1-46-on-the-coast
3. CBC TV Interview, February 14, 2019
4. Dr. Nemy Banthia Awarded Global Citizenship Award At The Alumni UBC 2018 Achievement Awards, Drishti
Magazine, November 30, 2018, https://drishtimagazine.com/current-affairs/2018/12/dr-nemy-banthia-awardedglobal- citizenship-award-at-the-alumni-ubc-2018-achievement-awards/
5. Dr. Nemy Banthia Receives 2018 Global Citizenship Award From Alumni UBC, Drishti Magazine Online
Newsletter, November 23, 2018, https://drishtimagazine.com/latest-newsevents/2018/11/dr-nemy-banthiareceives-2018- global-citizenship-award-from-alumni-ubc/
Dr. Rajesh Seth, University of Windsor, HQP: Dylan Verburg
1. Blog records student involvement in Indian hydro-engineering project, Daily News, Faculty of Engineering,
University of Windsor, 2018 http://www.uwindsor.ca/engineering/dailynews/2017-12-01/online-diary-recordsstudent- involvement-indian-hydro-engineering-project
2. Dylan Verburg - QES Scholar, Faculty of Engineering, University of Windsor, 2018
http://www.uwindsor.ca/engineering/dylan-verburg

Closing Remarks
As is evident from the preceding pages, IC-IMPACTS’ bilateral model has proven to be very successful. Working
under unique conditions with research establishments spread equally across Canada and India, IC-IMPACTS has
launched 52 bilateral research projects involving 265 researchers and created a network of 311 partners.
Collectively, these projects resulted in 970 research publications, 28 patents and invention disclosures, 946 HQP, 17
technology deployments, and 7 spin-off companies.
In 2018-19, IC-IMPACTS was invited to take on role of strategically charting future Canada-India relations in
science, technology, and innovation. We are encouraged by support from Canadian academia and industry as well as
the Department of Science and Technology, the Department of Biotechnology, and the Principal Scientific Advisor
to the Hon. PM Narendra Modi. IC-IMPACTS has initiated several strategic calls, including the “Wealth from
Wastewater” project, that will have a deep impact in India, especially towards the rejuvenation of the River Ganges
in the Varanasi region and riding of Prime Minister Modi.
Some of the exciting initiatives IC-IMPACTS is embarking on for the coming year and beyond include:
1.
2.
3.
4.
5.

Continue to make progress on our core goal of working as a facilitator of Canada-India collaboration
Focus on bilateral research projects with a high technology readiness level
Continue to deepen our engagement with Canada’s First Nations communities
Strengthen Equity, Diversity, and Inclusiveness
Launch strategic HQP initiatives to promote workshops, conferences, and collaborations that will lead to
commercialization of IC-IMPACTS technology.

IC-IMPACTS remains committed to its goals and with a renewed commitment to excellence in collaborative
international research and training of HQP.
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