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5" Annual Science Policy Awards of Excellence -

Youth Category

CSPCis proud to present its 5™ Annual Science Policy Awards of Excellence -
Youth Category which follows in the spirit of our 2013 Young Generation Award.

This award recognizes a young individual (student, postdoctoral fellow, re-
searcher, entrepreneur, etc.) under the age of 35 who developed an innovative
and compelling evidence-based policy that will make a positive difference to Ca-
nadians. Proposals were to be connected to one or more of the themes for the
2019 CSPC Conference. This award is designed not only to highlight innovative,
evidence-driven policy ideas, but also to encourage innovative young people
who may not currently be studying, or working on, public policy to develop and
share their policy ideas. The Selection Committee was impressed by the quality
of the submissions and the dedication of the applicants so they wanted to share
the best of these innovative evidence-based policy proposals with the CSPC
community. Please join us in congratulating our 2019 winner Emily De Sousa for
her proposal “Eliminating Seafood Fraud: A Fishy Approach to Food Policy”
and our runners-up, Mahzad Sharifahmadian and Sabrina Bedjera.

November 14, 2019

2019 Winner:

Emily De Sousa,

MA Student

Department of Geography,
Environment & Geomatics
University of Guelph

-
]
2019 Runner-up: 2019 Runner-up:
Mahzad Sharifahmadian Sabrina Bedjera
We are honoured to have Life Sciences Manager MASc in Civil and Environmental Engineering,
Donna Strickland, District 3 Innovation Centre University of Waterloo
Nobel Laureate in Physics 2018, Concordia University “A holistic approach to measuring drinking
with us to present the 2019 Award “Scientist entrepreneur — water success in Indigenous communities”
during the CSPC Gala on the engines of economic growth ”
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This year, the CSPC Awards Committee was happy to see that many high quality proposals.

CSPC would like to extend very warm thanks to the distinguished members
of our 2019 Awards Selection Committee for their valuable time, commitment
and enthusiasm for encouraging young people to consider how they might
contribute to evidence-based policy.

A special thank you to Naveed Aziz and Sandra Noél, Hamed Babazadeh, Shelly Deeke,
Majid Naji, and Jenny Smith for all of their work on making this award possible.

Proposals are reviewed blind and the Committee enjoyed learning about the incredible
diversity and passion of the young people who applied to the Award once the winners had
been selected and the applicants were revealed.

2019 CSPC Awards Selection Committee

Jessica Isabelle Maureen Alice Raghwa Paul Mehrdad

Kolopenuk Lacroix Kearney B. Aiken Gopal Dufour Hariri

Assistant Professor, Ecole de politique Director, Professor President & CEO, Senior Fellow CEO & President,
Faculty of Native appliquée, Office of Science, Vice President Innovate BC Institute for Science, Canadian Science
Studies, Université de Policy & Society, Research Society and Policy, Policy Centre
University of Alberta Shebrooke AAAS & Innovation, University of Ottawa

Winner 2018 Dalhousie University

CSPC Youth Award

N
s

Naveed Aziz Sandra Noél

Co-Chair, Co-Chair,

CSPC Awards Committee CSPC Awards Committee
Chief Scientific Officer, Manager,

CGEn, Canada Innovation Canada, ISED
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Impact of the Award

In this, the Award’s fifth year, the CSPC followed up with previous winners and runners-up to ask them
about the impact that the CSPC Science Policy Awards of Excellence have had on their lives. It is
inspiring to see these bright young people continue to pursue their passion for evidence-based policy.

1* CSPC Award Winner (2013)—Ari Cuperfain

Ari Cuperfain was the inaugural recipient of the Canadian Science Policy Awards of Ex-
cellence, Young Generation Award in 2013. He has since completed a MSc in Chemistry
and a MD, and is currently in his residency in Psychiatry at the University of Toronto. His
research interests are in neurogenetics with a focus on both aging and personal-

ized medicine. With respect to science policy, Ari was one of two Canadian delegates
selected to attend the Global Biotech Revolution 2016 Leaders of TomorrowGapSummit,
where young professionals from over 30 countries met to address the most pressing
global challenges in biotechnology expected over the next several decades. Ari is pas-
sionate about geriatric medicine, geriatric psychiatry and models of healthcare delivery
for older adults.

2"! cSPC Award Winner (2016)—Amani Saini
“Using Genetic Tests to Prevent Adverse Drug Reactions”

Amani Saini received the 2016 Canadian Science Policy Award of Excellence for her poli-
cy to prevent adverse drug reactions (ADRs). Afterwards, she started an organization,
Adverse Drug Reaction Canada (ADR Canada) (www.adrcanada.org), which raises aware-
ness about preventing ADRs through data collection, pharmacogenomics, genetic
testing, and electronic medical records. This year, ADR Canada worked with a political

party in the Yukon to write a motion calling on the Canadian government to improve
reporting of ADRs. This motion was tabled, then debated in the Yukon Legislative As-
sembly in April. It passed unanimously and a letter was sent to the federal Minister of
Health with the signatures of all three party leaders in the Assembly. In the coming
years, ADR Canada will continue to expand its activities to better communicate policies
and disseminate knowledge of how ADRs can be prevented. It will connect with Canadi-
ans and organizations to build a national network of those wanting to see an end to
ADRs, which are Canada’s 4th leading cause of death. Amani currently works as the Poli-
cy Advisor at Vancouver Coastal Health and can be found on Twitter at @amani_saini
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3" cSPC Award Winner (2017)—Sierra Clark
“Residential Woodburning in Canada: Health and Climate Effects and Intervention Strategies”

Sierra Clark is currently a doctoral student in Epidemiology at Imperial College London
and works with the Pathways to Equitable Healthy Cities project which aims to improve
population health, enhance health equity, and ensure environmental sustainability in
cities around the world. “The Award led me to apply for a PhD project which would have
a direct impact on health-oriented policies in cities around the world, as well as the Poli-
cy Analyst Recruitment and Development Program (PARDP) policy analyst role within the
department of Natural Resources Canada. The policy that | proposed for the CSPC Youth
Award would have been within the jurisdiction of that department and | could have act-
ed on it within that role. It was a very tough decision for me, though in the end, | chose
to accept the PhD. While my actions on this policy proposal are on hold for now, it is like-
ly | will revisit it, or something similar, in the future.

4™ cSPC Award Winner (2018)—Jessica Kolopenuk
“An Indigenous Approach to Canada’s National Missing Persons DNA Program”

| Jessica Kolopenuk is an Assistant Professor in the Faculty of Native Studies at the Univer-
~ sity of Alberta (UofA). She is a co-founder and co-lead of the Indigenous Science, Tech-
nology, and Society Research and Training Program (Indigenous STS) at the UofA; and
the Summer internship for INdigenous peoples in Genomics Canada (SING Canada). Her
academic work and policy advising is aimed at understanding what scientific knowledge
means for Indigenous peoples and, additionally, what Indigenous knowledge can mean
for scientific fields. Kolopenuk’s program-building goals encompass support for Indige-

nous students and communities who wish to engage with science, technology, and policy
fields; and building the capacities those fields so that they are capable of producing and
backing highly interdisciplinary, relational, and Indigenous research and training ap-
proaches.
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2016 Runner-up—Robert Gooding-Townsend
“Using a Modified Lottery to Select Among Meritorious Grant Applications”

My career trajectory has taken me away from the world of science policy, especially
after | realized that it was not a good decision for me to pursue a PhD. I’'m now working
at Copperleaf, a Vancouver software company that provides decision analytics for utili-
ties. My science policy background has been crucial to some of the large initiatives I've
been involved with: internally building support to become carbon neutral, and investi-
gating how our solution can help utilities mitigate and adapt to climate change. When
I’'m not at work, | like to hang out on Science Twitter (@rjgoodin) and write overly con-

trived fantasy stories.

2016 Runner-up—Jessica Ross
“Rethinking Phosphorus: Contaminant or Commodity?
Securing Food for Our Future”

2018 has seen Canada’s phosphorus policy community grow and progress, and Jessica
has been thrilled to be part the effort! The year kicked off with the National Nutrient
Recycle and Reuse (NNRR) Forum in March, a concerted effort across several
government, academic, and industry stakeholders to develop a Canadian phosphorus
roadmap and policy. This forum led to the preparation of the “NNRR Forum Report - A
Roadmap for Building a Canadian Nutrient Recovery and Reuse Framework,” which
includes information and recommendations from Jessica’s paper published in FACETS,
"Canada: Playing Catch-Up on Phosphorus Policy.”

Jessica is also the co-founder of www.PhosphorusHub.com, an outreach effort alongside the

NNRR Forum. The goal of the Phosphorus Hub is to connect Canadian and North American groups who
are interested in the intersection of food, soil, fertilizer, security, water, and the circular economy - in
other words, phosphorus. The highlight of the year came in September, when Jessica and her thesis su-
pervisor, Dr. Sidney Omelon (McGill), were selected as Top 10 finalists out of 150 applicants in the
MaRS Discovery District’s Women in CleanTech challenge. Their technical proposal and vision for the
role of phosphorus within a sustainable, clean technology future meant they got to speak about their
vision with one of their heroes, writer and innovator Margaret Atwood.

Jessica was recognized as the Valedictorian at the University of Ottawa’s Fall 2017 Convocation
(Science, Engineering, and Medicine). She continues to work full-time as a Project Manager in the
Department of National Defence.
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2017 Runner-up—Dr. Deena M. Hamza
“A Proactive and Cost-Effective Approach to Reducing Mental Illinesses”

Since the success of her proposal, Deena has undertaken research into the training fami-
ly medicine residents receive in mental illness. As a key collaborator with the College of
Family Physicians of Canada, Deena has provided evidence of the urgent need to en-
hance training experiences for residents in the treatment of mental illness, as well as
providing care to Indigenous peoples and marginalized, disadvantaged and vulnerable
populations. In addition, Deena has been invited to speak as an “expert” on mental
health in for media and other audiences and received the Audience Award at UAlberta’s Falling Walls
competition (part TedTalk, part Dragon’s Den) for her pitch “Breaking the Wall of Mental lliness”. Deena
is Evaluation Lead with Postgraduate Medical Education in the Faculty of Medicine & Dentistry at UAI-
berta where she is evaluating the curriculum change from a time-based system to one where residents
are required to demonstrate competencies specific to their area of practice to improve patient care out-
comes by ensuring future physicians have skills in patient-centered care, communication, professional-
ism, critical thinking, and teamwork alongside the attainment of medical knowledge.

2017 Runner-up—Meagan Grabowski
“Modernizing the Yukon Scientists and Explorers Act”

Being part of the Canadian Science Policy Conference Award recipients provided a strong
foundation and motivation for me to move my policy recommendations forward. After
receiving a congratulatory letter from the Yukon Government Minister of Tourism and
Culture, I had a meeting with the Deputy Minister about my recommendations and re-
ceived news that improvements would be made. In my community, | continue to discuss
and push for better relationships between researchers and northerners, particularly First
Nations’” Governments. | have also been growing my consulting business, and continue to work on rela-
tionship building with between levels of government, industry and researchers on behalf of the First Na-
tions. | see a strong future for the Yukon in moving from a field site for international and national re-

searchers, to a driver and leader in all stages of research.
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2018 Runner-up—Anna Levinsson
“Sex, drugs & cardiovascular disease: cardiovascular drug development needs women”

Originally from Sweden, | arrived in Montreal in summer 2015. | had recently finished
my PhD in medical science and came to Montreal for a summer program in cultural psy-
chiatry at McGill University. My background is quite interdisciplinary; | have a master’s
degree in mathematical statistics with minors in art history and German language. The
topic of my doctoral dissertation was interaction effects between genetic susceptibility
and air pollution exposure on cardiovascular disease, but during my time as a PhD can-
didate, | also collaborated with a German research team on a study of sex differences in
schizophrenia. Since | arrived in Montreal | have worked as a postdoctoral fellow at McGill University
Department of Psychiatry and currently as a postdoctoral fellow at Montreal Heart Institute and Univer-
sité de Montréal Département de Médicine. | currently hold a Mitacs Accelerate Postdoctoral Fellowship
with AstraZeneca as industrial partner.

2018 Runner-up—Claire Velikonja & Samuel Looper
“Wildfire Disaster Monitoring and Management Through the Canadian Space Agency”

Claire Velikonja is an undergraduate in Chemical Engineering at the University of Toronto
and member of UTAT Space Policy. Samuel Looper is an undergraduate in Engineering
Science at the University of Toronto, and executive director of the University of Toronto
Aerospace Team (UTAT) Space Policy Division. UTAT is a student design team, with over
100 members designing and building rockets, microsatellites, and UAV. UTAT has a
strong commitment to STEM outreach, and education. The Space Policy Division was
founded to promote innovation, and sustainability in applications of space technologies.
The division is motivated by our experience building and developing rockets and satellites
to find novel applications and study the potential of space based technologies to improve

the lives of people on Earth. The division has begun a partnership with the United Na-
tions Space Generation Advisory Council to study Space Technology for Disaster Management and con-
tinue our advocacy on the international stage.

We look forward to seeing the impact of the Award on this year’s winner and runners-up to following up
with the 2019 winners to see where their interest and drive takes them.

We hope that you enjoy the Awards Committee’s
2019 selection of top Awards proposals on the following pages.
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2019 WINNER - Emily De Sousa

Eliminating Seafood Fraud: A Fishy Approach to
Food Policy

BIOGRAPHY
Emily De Sousa is a graduate student at the University of Guelph, Depart-

ment of Geography, Environment, and Geomatics. Her research interests
include seafood sustainability, ocean governance, and the geography of
islands. She is the founder and creative director of Airplanes & Avocados,
a sustainable travel brand teaching readers how to see the world and
save it at the same time, as well as the founder and executive director of
Youth Action on Climate Change, a community incubator dedicated to
cultivating the next generation of environmental leaders. Emily is a
trained PADI Divemaster and hopes to pair her love of scuba diving with
her academic pursuits to continue researching the underwater world and

how we interact with our oceans.

INSPIRATION
“Growing up in a Portuguese household, I’ve been surrounded by seafood my entire life, peeling shrimp
since before | could even walk. Growing up, this made me the weird kid with smelly lunches. As an adult, it
makes me an expensive dinner date. One of the main reasons that seafood can be so expensive and inac-

cessible to many is due to seafood fraud: the intentional act of mislabeling for economic gain. When |
learned that Canada was one of the leaders of seafood fraud, | was devastated. | immediately made the
focus of my work repairing the seafood industry’s reputation and finding ways to ensure everyone has ac-
cess to the most nutritious protein source on the planet.”

OPPORTUNITY FOR ACTION

Seafood is a significant source of protein for nearly 3 billion people around the world and contributes $6
billion to the Canadian economy. But a lack of coordinated policy threatens local seafood supply, specifi-
cally when it comes to seafood fraud [1,2].

Approximately 30% of seafood products around the word are mislabelled [3]. A 2018 study by OCEANA,

revealed that Canada is one of the leading culprits of seafood mislabelling: 44% of seafood sold in Cana-
da is mislabelled [3, 4].

8 NOVEMBER 13-15, 2019 - OTTAWA, ONTARIO



Emily De Sousa

Eliminating Seafood Fraud: A Fishy Approach to Food Policy

Seafood mislabelling has dire consequences, including compromising sustainable fisheries and undermin-
ing conservation efforts by misrepresenting stock numbers [5]. Mislabelling also creates health risks for
consumers, resulting in a loss of consumer trust in food supply. Potential health issues that can arise
from seafood mislabelling include tetrodotoxin poisoning from puffer fish and oily diarrhea from escolar,
a product which humans cannot actually digest [6, 7].

A 2016 study revealed that 55% of consumers doubt that the seafood they consume is what it says on
the package [3]. This lack of consumer trust can negatively affect Canada’s seafood economy and drive
consumers to avoid one of the most nutritious food sources on the planet [6].

Numerous studies have linked a variety of human health attributes directly to the consumption of sea-
food. Omega-3 fatty acids derived from seafood are important for reducing inflammation and preventing
the onset of diabetes. Vitamin D present in salmon is essential for healthy bone functioning. In a study
conducted in the UK, children deficient in vitamin B12 experienced greater levels of anxiety and per-
formed more poorly on tests than children with diets of mussels, which provide them with excess B12 [8,
9]. Additionally, mussels are one of the best natural sources of iodine, required for normal thyroid gland
function in humans [9].

A recent study estimated that 5,800 diet-related deaths could be avoided every year if Canadians in-
creased their consumption of fish to 150g per week, the levels recommended in Canada’s Food Guide
[10]. The value of these health benefits to Canadian society is considerable; 5,800 lives saved represents
a potential benefit to Canadian society of between $42 and $50 billion per year [10]. These economic
impacts of seafood fraud extend to the entire industry as a whole; not only are consumers not getting
what they pay for, but responsible seafood businesses are facing an unfair market competition from
those not playing by the rules. This has devastating long-term consequences to responsible fishers [4]

Seafood can also be the key to addressing food security in Canada. Over 4 million Canadians are current-
ly struggling with food insecurity [11], while a study conducted in Alaska revealed that communities with
access to locally caught seafood, enjoy improved food security, especially those households at the lowest
income levels [12].

Seafood is invaluable to ensuring the future of food security in Canada and providing Canadians with ac-
cess to healthy and affordable food. Earlier this year, the federal government announced the first ever
Food Policy for Canada with an initial investment of $134 million to help Canada build a healthier and
more sustainable food system. [13].

However, until Canada addresses the fraud problem within its seafood industry, the food policy will fall

short in terms of make meaningful change for all Canadians. In order to build an effective food policy, we
need a reliable and sustainable seafood industry.
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Emily De Sousa

Eliminating Seafood Fraud: A Fishy Approach to Food Policy

With the longest coastline in the world, Canada should be a leader on matters pertaining to ocean sus-
tainability, including seafood. The recommendations below seek to strengthen the mandate of the Food
Policy, with the primary goal of ending seafood fraud and making seafood accessible and affordable for
all Canadians.

PROPOSED ACTION

The proposed actions are a culmination of evidence-based approaches that focus on building a more
transparent seafood supply chain and supporting the vision of the Food Policy for Canada.

1. Strengthen the Safe Food for Canadians Regulations to include strict traceability regulations

Scientific literature widely advocates for transparent traceability of the entire seafood supply chain [14].
It is the most important step to ending seafood fraud. Mandatory full-chain boat-to-plate traceability
would require that handlers throughout the supply chain, from fish packers to purchasers in supermar-
kets and restaurants, provide details about the seafood at each stage of the supply chain. [15].

Canada’s Safe Food for Canadians Regulations currently fall short of international traceability standards
[16]. In order to implement full-chain boat-to-plate traceability in Canada, the Canadian Food Inspection
Agency (CFIA), in consultation with fishers, seafood retailers, consumers, and ocean conservation groups,
must make full-chain traceability a requirement in the Safe Food for Canadians Regulations. All seafood
being sold in Canada must include key information that follows fish throughout the supply chain; includ-
ing who, what, where, when, and how the fish was caught, processed, and distributed.

Taking this proactive approach is the first step to building a more transparent seafood supply chain.
2.  Utilize DNA barcoding as a regulatory tool

DNA barcoding is a powerful molecular tool fit for the purpose of identifying mislabeling of seafood
products in Canada. The technology compares a DNA sample from a seafood product again a global data-
base “the Barcode of Life Data System” which contains sequences from hundreds of thousands of spe-
cies [6]. This has already proven to be a successful forensic tool in identifying mislabelled seafood in Can-
ada [6]. The Food Policy for Canada has committed $24.4 million dollars to ending food fraud in Canada
[13]. In order to effectively address food fraud, part of this funding should be directed towards sup-
porting regular and randomized DNA barcoding of seafood products sold in grocery stores, retailers, and
restaurants across Canada. This would allow authentication of species and ensure the integrity of the im-
posed traceability regulations recommended above. It is recommended that this process be overseen by
members of the Canadian Food Inspection Agency, the soon-to-be-developed Food Policy Council, and
independent researchers who specialize in DNA barcoding.
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Emily De Sousa

Eliminating Seafood Fraud: A Fishy Approach to Food Policy

3. Improve seafood labelling standards

In Canada, the only information required on seafood labels is a generic marketplace name and the coun-
try where the product was last processed [17]. This labelling method allows many species to be listed
under the same common name, leading to confusion and undesired consequences. For example, in Can-
ada more than 200 species can be listed as “snapper”. These inadequate labelling rules cheat consumers,
risk their health, hurt law-abiding fishers , and can make consumers unknowing accomplices to unsus-
tainable fishing [6, 17].

In order to finally end mislabelling, Canada’s labelling standards need to be brought up to par with other
seafood labelling standards around the world [18]. All seafood products sold in Canada must be labelled
with their scientific species name, information about whether the product was farmed or fished, it’s
country of geographic origin, and the type of fishing gear that was used to harvest it. This method of
comprehensive labelling will help more clearly identify mislabelling and has previously been suggested as
a tool to help combat seafood fraud [6].
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Emily De Sousa

Eliminating Seafood Fraud: A Fishy Approach to Food Policy
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RUNNER-UP - Mahzad Sharifahmadian

Scientist entrepreneurs —
the engines of economic growth

BIOGRAPHY
Mahzad is manager of life sciences at District 3 Innovation Centre —

Concordia University’s centre of innovation and entrepreneurship.
She holds a PhD in Biochemistry & Molecular Medicine from Univer-
site-de-Montréal, with expertise & publications on design and devel-
opment of novel drugs for antibiotic resistant infections. While finish-
ing her PhD, she co-founded Rubisco, a biotech company offering
point-of care diagnosis of pathogens (dissolved in 2018). Since joining
District 3 in 2017, she has advised over 30 startups and 4 university

spinoffs.

INSPIRATION
“As a scientist with strong publications who could land a job in academia, | was passionate to see my re-

search leading to products with tangible impacts. When | learned about entrepreneurship, | found it a right
medium for turning my expertise into applications. Therefore, | created my startup upon finishing my PhD.
Beside all learnings and opportunities during my startup journey, entrepreneurship broadened my horizons
and made me a better person. | became agile, analytical, sharp, result-oriented and much more sociable!

Since my graduation, | have been advocating for entrepreneurship within academic settings — a mission

that | continue to accomplish. | believe if a researcher has worked on a technology for 5-6 years, they

should have the opportunity to commercialize it.

OPPORTUNITY FOR ACTION

There are over 200,000 PhD students in Canada who are at the highest level of knowledge in their field
of expertise and contribute to the advancement of Canada’s scientific discoveries. PhDs can create
cutting edge technologies and translate them into applications for the benefit of the general public. It is
estimated that over 6,000 PhDs graduate each year. In theory, this high concentration of graduate stu-
dents enables industries to draw on a significant pool of brain power and workforce.
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Despite the prestige that often comes with having your PhD, and the esteem associated with the title, it
is often difficult for graduates to integrate into the job market. There are a limited number of opportuni-
ties in academia, and limited available positions in industry for PhD level expertise, often making them
overqualified for available industry positions. Despite major investments by government on education
and research at academic institutions, these investments do not translate to forces that would drive the
economy. Inevitably, limited career opportunities have led to brain drain of PhD graduates and ineffi-
cient economical use of this intellectual force. Considering a large number of PhD students have interna-
tional status in Canada, it is common to see these students move to other countries after graduation,
notably to US for better jobs & salaries. Brain drain is a well-known and unmet problem in Canada [1&2].

Moreover, Canadian industries are facing a problem with a similar root, low pace of adopting innovation.
Failure in creating opportunities to attract recent graduates who can contribute to offering disruptive
technologies, the shortage in number of scientific talents who match their needs, in particular coping
with fast-paced nature of industrial competition, knowledge on innovation methodologies, teamwork
and business acumen lead Canadian companies to lose dominance in the market to US rival companies.
Canada is a highly innovative nation, but the listed challenges prevent the translation of innovation into
wealth creation. As an example Montreal with the highest number of university students per capita
among metropolitan areas in North America [3] compares well to Boston, the intellectual capital of the
U.S., on core innovation vectors such as number of students and available budget at universities for re-
search and development (Figure 1)[4].

Comparable number of university students 2017 A strong commitment to university R&D 2016

250
200
150

100

'000 students

50

Montreal Boston Montreal Boston

Concordia/MIT [l Other universities Sources: Concordia University, MIT, Universities Canada, Wikipedia, Board of
Trade of Metropolitan Montreal/Montreal International, Harvard University,
Boston University, Northeastern University

Figure 1. Montréal compares well with Boston for key innovation indicators

However, Boston has invested heavily in translating university research into commercialization and train-
ing talents on entrepreneurship.
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A comparison on the number of startups and generated value into economy shows that Montreal is far
behind Boston: it faces a considerable low number of startups led by university graduates despite the
high number of students and R&D projects (Figure 2).

Number of active startups Startup ecosystem value (billion USD)

30

B lontreal Boston

Montrea Boston

Figure 2. Montreal vs Boston: The output gap in terms of startups is massive.

It is clear that Canada’s economic growth and stand point in global innovation economy would highly de-
pend on closing the gap between academic research & economy through translation of technological in-
novation[5].

PROPOSED ACTION

Here | propose a series of actions addressing the unmet needs for experiential learning, understanding

the market fit of academic research and the opportunity to pursue an entrepreneurial path. This proposi-

tion with a focus on PhD researchers creates a major opportunity for Canada to support the transfor-
mation of researchers into entrepreneurs. This opportunity can stimulate our economy by creating deep
tech ventures and jobs for highly skilled and specialized PhD and postdoc graduates. This program ex-
pands the skill set of scientists beyond the scope of research and accelerate the translation of research
discoveries into commercially viable applications. The following proposed program aims to train the next
generation of scientists who can provide value to industries with innovative approaches and ranks them
as problem solvers. This proposal entails a national approach applicable to all postgraduate degree pro-
grams.

. Training on innovation practices & entrepreneurial skills: a curriculum that will be offered by local
university innovation centers or business schools as accredited courses for students in post gradu-
ate programs including MSc, PhDs. This curriculum should focus on practices in the specialized in-
dustry, commercialization paths for research based technologies, road map to entrepreneurship
and fundamental skills for creation of startups. The offering of this curriculum should not be affect-
ed by changes in the administration of the universities. A similar training program proposed has
been launched in 2019 in Quebec supported by Les Fonds de recherche du Québec (FRQ). Results
represented in the first cycle report prove the need of such training among PhD graduates [6].
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. Federally governed network of support: this initiative would align local, provincial and national re-
sources toward accelerating university spin-offs including; fundings, subsidized access to research
platforms & access to a network of experts from industrial consortiums of Canada. This network of
support de-risks financing & early stage uncertainties and encourages researchers to create start-
ups.

. Supporting the culture shift: smart policies that will increase the value of entrepreneurship among
academics in a practical way. Defining funds that considers licensing & startup involvement as fac-
tors for evaluation of grants. Increase number of grants dedicated to advancing the commercializa-
tion of research such as GAPP by Genome Canada. Encouraging & acknowledging collaboration of
faculties with entrepreneurship centers as part of their annual performance evaluation.

. Collision of innovative minds; translating technologies into applications that can land in the market
requires a teamwork to address needs from different perspectives such as business, design, sci-
ence, engineering, social sciences. To create a collaborative and multidisciplinary culture that stim-
ulates innovation & teamwork across different faculties (i.e. Industrial mandates for collision of
creative minds from design, sciences, engineering & business departments). Indeed teamwork is an
instrumental step towards the entrepreneurial journey. Success of centers such as MIT Media Lab
is proof that multidisciplinary trainings & joint projects will skill graduate researchers with tools to
assess industrial challenges and embark on developing disruptive products [7]. Furthermore, it
would accelerate adoption of emerging technologies, for example with Artificial Intelligence and
the advancement of scientific discoveries into medical applications.

. A new track in academic system, postdoc entrepreneur. Defining funds accessible to Pls for hiring
postdoc entrepreneurs to turn their developed technologies into commercially viable products for
their startup.

Success of this program relies on the collaboration of all stakeholders of innovation ecosystem including
industries, academia, government and entrepreneurs. Through experiential training, collision of brain
powers and alignment of entrepreneurial resources, we will create a nation-wide dynamic living lab that
translates into the application of cutting-edge, supporting Canadian industries, and creating career op-
portunities for university graduates.

This proposition will be a paradigm shift and would change the impact of universities on the economy
through five pillars; (i) Facilitating go-to-market strategies for newly developed technologies, (ii) Growing
partnership opportunities between research labs and industries, (iii) Creating jobs relevant to the skills
and knowledge of PhD graduates, (iv) Driving investments into Canadian companies, (v) Activating an en-
trepreneurial culture among researchers and graduate students.
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RUNNERS-UP—Sabrina Bedjera
A holistic approach to measuring drinking water

success in Indigenous communities

BIOGRAPHY
Sabrina Bedjera holds a Masters of Applied Science in Environmental Engineering from the University

of Waterloo, and a Bachelors’ of Science and Education from the University of Ontario Institute of
Technology. Sabrina’s masters’ project looking at optimizing drinking water treatment in Ontario. Sa-
brina’s interest in policy occurred after participating in Science Outside the Lab a week-long program
focusing on the interaction between science, policy and society. Sabrina was part of the collaborative
water program at the University of Waterloo and volunteered as Academic Vice Chair for Students of
the Water Institute — Graduate Section. She was a Student Experience Working Group member as part
of the Indigenization Strategy at the University of Waterloo. Sabrina has a passion for water, policy,

and social justice.

INSPIRATION
“Through the collaborative water program at the University of Waterloo I learned about drinking water

treatment issues in Indigenous communities. | had the opportunity to learn from Indigenous communi-
ties themselves and even had the honor of attending a water ceremony. This experience opened my
eyes to the importance of water in these communities. Since then | have volunteered with Indigenous

groups on my campus and have started researching how to improve water treatment in these areas.”
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OPPORTUNITY FOR ACTION

Canadian Indigenous communities are disproportionately affected by poor water quality (Arsenault et
al., 2018). There are many factors that are linked to this water inequality, including colonization, govern-
ance issues, water infrastructure, and operator training (Galway et al., 2016; Patrick et al., 2019; Thomp-
son et al., 2017). Indigenous communities are 90 times more likely to be without running water
(Bermedo-Carrasco et al., 2018; Morrison et al., 2015), and are at a higher risk for water-borne diseases
(Bradford et al., 2016; Galway et al., 2016). Poor water quality in these communities has been linked to
skin problems and gastrointestinal issues (Bermedo-Carrasco et al., 2018).

Many Indigenous communities have a spiritual connection with water (Arsenault et al., 2018; Galway et
al., 2016; White et al., 2012). Water is respected, kept clean, and is used for cultural purposes (Bradford
et al., 2016). Lack of clean water can hinder Indigenous peoples’ ability to maintain relationships with the
nature around them, which is an important part of their identity (Arsenault et al., 2018).

As a result of this water inequality, in 2015 the government pledged to end boil water advisories in Indig-
enous communities (Black & McBean, 2018), and allocated billions of dollars to this cause. As of August
2019, 87 long term drinking water advisories have been lifted, and there are 56 long-term advisories re-
maining (Government of Canada, 2019).

However, focusing only on boil water advisories as a measure of drinking water success can leave some
Indigenous communities behind. Many Indigenous people lack access to running water, and obtain their
water from cisterns, which are regularly supplied by water trucks. This water is frequently contaminated
with bacteria during this process, which can cause health issues (Bradford et al., 2018B). In the communi-
ty of Garden Hill First Nation in Manitoba, 30% of the community uses cisterns for their drinking water.
The community has encountered various issues such as contamination and slow water delivery. Howev-
er, because the treatment plants are producing safe drinking water, and the water is getting delivered to
the community, there are no boil water advisories issued (Elash, 2019). Therefore, this community is not
eligible for extra funding which could be used to better maintain their cistern system (Bradford et al.,
2018B)

Communities with running water that have long-term boil water advisories can still suffer even after the
advisories are lifted. Community members are often unsatisfied and untrusting of their water, even
though it is deemed safe from a water treatment perspective (Bermedo-Carrasco et al., 2018; Kot et al.,
2015). Boil water advisories on their own do not provide enough information on the state of drinking
water in Indigenous communities. Indigenous communities are diverse and have many factors that affect
their capacity to produce clean water, such as access to running water, infrastructure, trained staff, and
education. Therefore, in addition to boil water advisories, it is crucial to develop measures of drinking
water success that adequately evaluate the state of drinking water in Indigenous communities.
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However, it is important that these measures of success are co-created with Indigenous people. Indige-
nous communities are often not involved in making the policy decisions that impact their communities.
As a result, their treaty and Indigenous rights can be ignored due to them not being consulted
(Latchmore et al., 2018).

Therefore, there is currently a need for new measures of drinking water success that are created in col-
laboration with Indigenous people and adequately represent the state of drinking water in Indigenous
communities.

PROPOSED ACTION

Indigenous communities are diverse and have varying needs. Therefore, boil water advisories on their
own are not an adequate measure of drinking water success. Indigenous people should be collaborating
on all drinking water projects that affect them, as their input, knowledge, and values are necessary in
order for these projects to be effective. This proposal offers a potential policy solution that could help to
achieve safe drinking water in these communities.

1. Create a committee to develop effective measures of drinking water success founded in Indige-
nous knowledge and values

Boil water advisories are not a sufficient measure of drinking water success. In order to develop better
measures of success, a committee should be created with meaningful Indigenous representation, drink-
ing water experts, federal and provincial government officials, and researchers. The non-Indigenous
members of the committee should be versed in Indigenous knowledge and values before serving on the
committee. The goals of this committee would be to conduct a survey of existing measures of drinking
water success, determine whether new research is needed in this area, facilitate any resulting research
projects, and combine the results into a set of overall drinking water goals for Indigenous communities.

2.  Complete background research into potential measures of drinking water success

There are many common measures of water quality, such as dissolved organic matter, metal concentra-
tion, and chlorine residuals. These should still be used to measure water quality in treatment plants, cis-
terns, and all areas where Indigenous people receive water. However, these common measures do not
necessarily capture the full picture of drinking water success, and additional factors should be consid-
ered.

Previous literature has already given some insight into new potential measures of success. Studies have
investigated how satisfied Indigenous people were with their tap water, and how often they drank tap
water in comparison to bottled water (Bermedo-Carrasco et al., 2018; Dupont et al., 2014).
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Measuring Indigenous peoples’ satisfaction would provide information as to how these communities are
feeling about their water. Health issues should also be considered, such as the number of gastrointesti-
nal issues, waterborne diseases, and skin problems (Bradford et al., 2016).

3. Determine if new research is needed and facilitate that research

In addition to the existing literature, new research may need to be conducted in collaboration with Indig-
enous communities to assess their needs. This research should include communities that do not have
access to running water and obtain their water through other means such as cisterns.

Past water research has often been culturally inappropriate as Indigenous values have been misunder-
stood (Bradford et al., 2016). This can result in barriers in communication, which can prevent these com-
munities from receiving safe drinking water (Bradford et al., 2016, 2018). A community-based participa-
tory method is recommended which involves collaboration with Indigenous communities in all aspects of
the research process (Bradford et al., 2016).

4. Create overall drinking water goals for Indigenous communities

Once an effective set of metrics for drinking water success has been determined, the next step will be to
create drinking water goals according to these metrics.

These goals could differ depending on the province or the community as water quality varies throughout
Canada. The committee will need determine whether overall drinking water goals can be set federally for

Indigenous communities or whether they should be specific to the province or community.

After these goals have been established, it will be the role of the appropriate federal, provincial, Indige-
nous, and community agencies to allocate the appropriate resources to ensure that these goals are met.
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HONOURED PARTICIPANT -
Blake Freier

Values and Science: Strengthening
the Model Policy on Scientific Integrity

BIOGRAPHY
" , | am a fifth-year PhD student at the University of Waterloo. My research fo-
‘_i“l“f'f'ff' ) P | cuses on the responsible use of science by governments, the nature of ex-

pertise, and public trust in science. My research draws on philosophy, sci-
ence, policy studies, and science and technology studies to understand the
relationship between objectivity, trust, values, and expertise so that we may
better understand the ways in which scientific evidence is successfully or
unsuccessfully used in public policy. Specifically, | examine the relationship
between values and trust, and how these affect assessments of credibility
when persons or institutions provide science advice. | have attended the

Science Outside the Lab North program and was a panelist at CSPC in 2018.

INSPIRATION
“Over the past four years, I’'ve been amazed by the fact that lay-publics often did not seem to value science

to the same degree that | do. Whether it be anti-vaccine sentiment being expressed at parties, or climate
denial being expressed by politicians, the problem seemed clear: people care more about some ideology
than they do about evidence. As | began to study this problem, it became clear that the problem wasn’t
that simple. People do value science, but they value it in different ways and for different reasons. Further-
more, | learned that values play a role in scientific inquiry! Equipped with my new knowledge, | began to

look for ways to ensure that governments enacted policies that were informed by the “best available sci-

ence” in ways that were consistent with the responsible use of values in science, and to make my work use-

ful to both policymakers and scientists.”
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OPPORTUNITY FOR ACTION

The opportunity for action that | have identified is a way to amend the Model Policy on Scientific Integri-
ty [Nemer 2018] so that it may better inspire public trust in Canadian science. There is a disconnect be-
tween what the Model Policy identifies as “scientific integrity” and the body of evidence from science
and technology studies on scientific integrity and practice, based on the myth that science is and ought
to be, value-free.

Contextual values (e.g., social, ethical, or political values) are commonly thought to undermine the con-
stitutive values of science [Longino 1990; Harding 1991]. The worry is that if social values can affect sci-
ence, then we will end up with ideologically driven science, which would undermine the integrity of sci-
ence and make science a tool for political agendas. But values do play a role in science [Kuhn 1977
Longino 1990, 2002; Douglas 2009; Kourany 2010; Fehr 2011]. Science has certain accepted constitutive
values that allow us to determine what counts as good scientific practices, methods, and theories, such
as “accuracy” or “internal consistency” [Longino 1990].

However, contextual values may also play a legitimately direct role in science at two stages of scientific
inquiry: the decision of what research question to ask, and the decision of what methodology to use
[Douglas 2009, Brown 2013, Lacey 2013]. These decisions require judgment, and judgment reflects val-
ues. For example, one may decide to study cancer both because one has the social value of reducing can-
cer rates, and the ethical value of caring for loved ones who have suffered from it and may thus want to
develop less physically taxing treatments so as to reduce suffering. Depending on the value system, Con-
textual values can also play an indirect role in science. In instances of high stakes regarding the outcome
of a decision, and high uncertainty surrounding the causal mechanisms at play, we need social or ethical
values to fill the gap between evidence and action. For example, in studying the relationship between
cancer rates and dioxin exposure, we need to decide whether we want to risk more false positives or
more false negatives [Douglas 2000]. If, in the interests of public health, we err on the side of false posi-
tives, then rates may appear higher than they are. On the other hand, if, out of economic considerations,
we err on the side of false negatives, then rates may appear lower than they are. These social values
have an important influence on the facts that get produced and they do not undermine the epistemic
authority of science by replacing facts with ideology. Furthermore, since such facts are likely to be used
to inform policy, the value considerations that go into the production of these facts have a significant
impact on the lives of Canadians.

Science and technology studies has shown that considerations like those | discussed above are a regular
part of scientific practice. Values in science are thus not the exception, but the rule. Value-free science is
a myth. But government scientists, like all scientists, make these kinds of value-judgements regularly,
while Canadians have minimal, and indirect say in which kinds of values are reflected in federal science.
The fact and presence of values in science is not acknowledged by the scientific integrity policy.

24 NOVEMBER 13-15, 2019 - OTTAWA, ONTARIO



Blake Freier
Values and Science: Strengthening

the Model Policy on Scientific Integrity

In a time where democratic institutions around the world are under siege, truth is under attack, and
something as ostensibly uncontroversial as “healthy eating” has become political [Zimonjic 2019], Cana-
da needs a policy for scientific integrity that ensures that our institutions are operating in a way that em-
powers Canadians by informing them of the values guiding government science.

PROPOSED ACTION

Due to the nature of the proposed policy changes, this policy solution will need support and input from

departments, agencies, and public servants. As such, my proposed action, while offering some concrete
suggestions, provides general criteria for what an amended policy on scientific integrity should look like.

My solution is as follows:

1.  Provide training to government scientists on the ways that values play a role in scientific inquiry.
Such training is unlikely to be a sufficient intervention on its own, but it can provide scientists with a
better understanding of the role that values play in scientific inquiry at different stages, when, and how,
these roles are appropriate, and lay the groundwork for recommendations two and three.

2.  Amend the model policy on scientific integrity so that the role of values in science is recognized,
and so that it provides guidance on what values should guide and inform government science. That the
policy is a model is useful in this regard, as different values may appropriately influence the science of
different departments and agencies. Establishing these guiding values will require input from depart-
ments, agencies, and public servants. Furthermore, by creating guiding values or more explicitly linking
these organizations’ values to their research, public trust in government science, departments, and agen-
cies will be strengthened. Canadians can be assured that government science will be less open to politi-
cal interference. While institutionalizing these values does not eliminate the need for subjective interpre-
tation and discretion, it does provide more transparency and accountability to government science.

3. Finally, while the protections for government scientists to speak to the media are a step forward,
they are incomplete. Parliament should enact stronger whistleblower protections for all government
workers, so that employees who speak out against violations of these guidelines to the media do not
face reprisal. Currently, the Public Servants Disclosure Protection Act (PSDPA) offers limited, and often
ineffective, support for government workers who speak out about government wrongdoing [Johnson
2018; Lukiwski 2017]. The act only protects employees who report wrongdoing to law enforcement, ra-
ther than the media. However, it isn’t clear that all government wrongdoing is illegal wrongdoing, and
so, the act should be expanded to include protections for employees who go to the media. At minimum,
parliament should enact the changes to the PSDPA proposed in 2017 by the Standing Committee on Gov-
ernment Operations and Estimates. If governments do exert undue influence on government science, or
direct departments and agencies in ways that contravene the established guiding values, whistleblowers
need to be protected.
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INSPIRATION
“In these contentious times, Canadian federal science and evidence has a role in public discourse. Policies

that ensure the integrity of science (inclusive of social and economic sciences) conducted by federal sci-
entists are one tool to establish and protect the role of evidence in public life. We are members of the
Mitacs Science Policy Fellowship, whose objectives include bringing with scientific expertise to support

government policy development and allowing Fellows the opportunity to learn about the governance
and implementation of science in public policy. As both Fellows and federal public servants, we share an
interest in the use of evidence to support public policy. We also wish for federal scientific activities to be
seen as credible and trustworthy in the eyes of stakeholders and the public. The federal Scientific Integri-
ty Policies offer a promising tool to achieve these goals, but their potential has not yet been fully real-

ized.”
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OPPORTUNITY FOR ACTION

Integrity is one of the cornerstones of ethics in scientific practice [NOAA, 2011]. In recent years, the Gov-
ernment of Canada has been criticized for not upholding principles of scientific integrity, including the
right for scientists to freely share information [Magnuson-Ford and Gibbs, 2014; PIPSC, 2015]. Thousands
of scientists in Canada and worldwide have signed on to letters challenging the rigour and transparency
of the science used in federal decision-making related to environmental assessment and fisheries [Chan
and 299 co-signatories, 2014; Jacob and >1800 co-signatories, 2016; Lassonde and >200 co-signatories,
2016; Moore and 130 co-signatories, 2016; Schindler and 371 co-signatories, 2016; Schindler and 624 co-
signatories, 2012]. Indeed, scientific integrity in the public service and the federal government was a key
issue in the 2015 federal election [Halpern, 2015].

Upon taking office in 2015, Prime Minister Justin Trudeau issued a Mandate Letter to the Minister of Sci-
ence which stated that the Minister would create a Chief Science Officer mandated to ensure that gov-
ernment science is fully available to the public, that scientists are able to speak freely about their work,
and that scientific analyses are considered when the government makes decisions. [Trudeau, 2015].The
newly-created Office of the Chief Science Advisor (OCSA) then worked with the Treasury Board Secretari-
at and the Professional Institute of the Public Service in Canada (PIPSC) to develop a Model Policy on Sci-
entific Integrity [ISED, 2018]. All Canadian government science-based departments and agencies (SBDAs)
were then instructed to adopt their own version of a Scientific Integrity Policy (SIP) in 2018, which would
apply to employees who “design, conduct, communicate, manage, review or make use of department or
agency research, science or related activities”.

As we approach the one-year anniversary of the adoption of SIPs by SBDAs, which is also an election
year, the future of these policies remains in question. It was necessary that the SIP policies be adapted
by individual SBDAs to meet the specific needs of their employees and the type of work. However, the
patchwork of SIPs across SBDAs offers challenges regarding implementation and longevity. For example,
it is unclear if the appropriate mechanisms are in place to ensure SIPs continue to be upheld and imple-
mented in the event of a change of either Parliamentary or SBDA leadership. It is unclear if implementa-
tion of the SIPs is being conducted in a coordinated fashion between SBDAs. There is also a lack of cen-
tral accountability to ensure that each SBDA is implementing and upholding the SIP in the spirit of the
original intent of the policy.

The intense public scrutiny on the issue of scientific integrity in the public service in Canada is not histori-
cal. The federal SIP was widely covered in major media outlets [e.g. Semeniuk, 2018], and scientists and
the public continue to challenge the scientific integrity of Canada’s environmental assessment system
[Beazley, 2018; Jacob et al., 2018a; Jacob et al., 2018b; Westwood et al., 2019]. Not only is it important
that implementation be carried out in a way that ensures the longevity and coordination of, and ac-
countability for, the SIPs, but that implementation should also be transparent and clearly understanda-
ble by the public.
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PROPOSED ACTION
Our proposal is for Canada’s Office of the Chief Science Advisor (OCSA) to lead a coordinated effort to
ensure the long-term sustainability of the SIP by publishing a public report card on SIP annually. Although
the OCSA is currently collecting information about SIP implementation as part of its review processes, to
our knowledge, there is no plan for a publicly available report. We propose for the OCSA to publish an
annual report card providing a rating for each SBDA under three categories 1) Education and engage-
ment, 2) Transparency and accountability, and 3) Leadership.
f)
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Each SBDA should continue to determine appropriate activities to ensure the implementation and lon-
gevity of their SIP as tailored to their size, capacity, and the needs of their scientific personnel. Thus, the
OCSA would not prescribe activities to support implementation of the SIPs, but rather, collect infor-
mation provided by each SBDA on their implementation activities and classify them under these three
categories.
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Examples of activities that may qualify for each category include:

1.  Education and engagement.

. Mandatory training on the SIP for scientists and managers;
. Holding an SBDA-wide town hall or forum on the SIP;
. Surveying employees about their awareness and use of the SIP.

2.  Transparency and accountability.
. Posting the SIP publically on SBDA website;
. Publically posting their implementation activities related to the SIP;
. Public participation in implementation activities
. (e.g. expert panels or sessions that are open to the public).
3. Leadership.
. Designated scientific integrity officer(s) to address conflicts and complaints;
. Designated “SIP Champions” within the department at management and working levels.

After collecting all information volunteered by the SBDAs, the OCSA would publish a brief annual report
card. The report card would allow for a quick visual comparison on the progress of each SBDA towards
implementing the SIP and be available to the general public (for an approximation of such a report card,
see the picture).
SBDA1 SBDA 2 SBDA3

This report card would ensure not only imple-
mentation of SIPs across the Canadian federal
government, but also facilitate better coordi-
nation by allowing SBDAs to directly compare

their implementation and engagement activi-
ties. Although the report card itself is a mecha- X
nism for accountability to the public, it will al-
so encourage internal structures of accounta- : . \/ x

.

bility within SBDAs as related to the SIP to fa- ]
cilitate reporting of annual activities.

NN

Finally, the report card can be used as a tool to

promote longevity of the SIP by communicating their implementation as a priority to both SBDAs and the
public. Such a public reporting mechanism would ensure accountability for the SIP, and promote commu-
nication within government departments/agencies, while simultaneously informing members of the pub-
lic and other stakeholders and improving their trust in SBDA — scientific activities.
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