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MESSAGE FROM THE BOARD CHAIR
The Quantum Algorithms Institute was developed through a unique partnership across industry,
government and academia to grow a world leading talent pool and innovation corridor that will
demonstrate quantum advantage and create solutions to real world challenges.
We are focused on leveraging and growing BC’s established quantum computing cluster to
support skilled job creation and economic development across the province which will advance
BC’s economic recovery from the global pandemic and position BC as a world leader in
quantum computing.
The need for computers and advanced computational capabilities continues to accelerate and
quantum technology is the next evolutionary step in meeting these needs. The Quantum
Algorithms Institute will facilitate research partnerships that will specialize in devising quantum
computing software and utilizing quantum algorithms in problem solving.
The problems of tomorrow require quantum computing capabilities. Quantum represents an
emerging foundation for new technologies and businesses that would benefit all aspects of life
in BC from health to materials to core industries like life sciences.
The Institute was incorporated on March 31st of 2020 and has since achieved considerable
organizational growth including the establishment of an esteemed Board of Directors and
Committees, the creation of Strategic and Business Plans, success in attaining the first year of
funding and the completion of corporate branding with the website launch.
Looking forward, the Institute will be recruiting key staff to deliver on its mission, developing a
strong academic program, obtaining further funding, creating valuable industry partnerships,
and exploring prospects of commercial revenue generation.
While there is still much to be accomplished, the Quantum Algorithms Institute has achieved a
great deal considering having only been established 9 months ago. We look to the path ahead
with eager anticipation and appreciation for the brilliance and dedication of all those bringing the
Institution to fruition.

Landon Downs
Chair, Board of Directors
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EXECUTIVE SUMMARY
With several nations establishing quantum initiatives, and a strong interest in Canadian national
effort, BC is committed to securing its position as a global leader in the application of quantum
computing technology to real-world problems. Establishing the Quantum Algorithms Institute in
2019 and publishing the Quantum Computing Cluster Strategy in 2020, the Province laid the
foundation for establishing a robust quantum ecosystem leveraging existing strengths in BC’s
public and private sectors.
This document presents the Quantum Algorithms
Institute’s strategic plan toward producing highly
qualified professionals in quantum computing with a
focus on commercial applications. The Institute's
three pillars are (i) development of a talent pipeline
through university-based education, (ii) groundbreaking research enabling the application of
quantum technologies to problems in the public and
private sector, and (iii) direct commercialization of
quantum technology through training the existing
workforce and co-developing quantum applications
with industry partners.
In its first year, the Institute appointed a Board of Directors and established committees to
govern the organization. It attracted key industrial partners as Founding Members and began
partnership talks with Quebec. It has approved its first-year budget and staffing plan, filled
critical management positions and launched the Executive Director search process.
Over the next three years key results toward the Institutes objective include:
● coordinating and expanding the quantum curriculum at BC universities;
● providing BC’s university students and staff low-cost access to quantum systems;
● establishing a state-of-the-art facility for performing research and hosting events;
● creating non-credit training programs for the technical and non-technical workforce;
● forming an open incubation program to bring quantum technologies to public and private
sector partners.
At the end of five years the Institute intends to have financial self-sustainability through
commercial efforts, added memberships and partnerships, and public and private investments.

4/20

THE QUANTUM LANDSCAPE
As early as 2014, the UK National Quantum Technologies Programme funded the
commercialization of quantum technologies. Similarly, in 2018 the US National Quantum
Initiative aims to accelerate quantum research and development for the economy and defense
of the United States. The EU has long funded quantum research, and in 2018 established the
Quantum Flagship to create a competitive European industry in quantum technologies. Russia’s
Digital Economy National Program aims to have significant investments in quantum
technologies, and China’s most recent five-year plan includes a multi-billion dollar program to
achieve significant quantum breakthroughs and establish a National Laboratory for Quantum
Information Sciences.
There is broad interest and activity towards a Canadian national quantum strategy. Quantum
Industry Canada, a consortium of leading quantum technology companies has just launched,
two of whose members are located in BC. Together with the Stewart Blusson Quantum Matter
Institute at UBC, the Province will play a significant role in the national quantum ecosystem.

THE QUANTUM ALGORITHMS INSTITUTE (QAI)
BACKGROUND
In October 2019, the BC government announced it would provide up to $17 million over five
years to help establish the Quantum Algorithms Institute (QAI), which will focus on building a
talent pipeline with capabilities in the development of quantum computing software and
algorithms and the application of quantum technology to real-world problems. In January 2020,
BC’s Quantum Computing Cluster Strategy that was developed jointly with stakeholders set the
course for maintaining BC’s position as a global leader in the application of quantum computing
technology to real-world problems through QAI. By leveraging BC’s nascent quantum computing
cluster of existing commercial and academic efforts, the approach will build a long-term
advantage in this new, high potential industry.
In its first year, the QAI has commenced operations, incorporated as a Canadian Not-for-Profit
organization, appointed initial Directors and established committees to govern the organization.
It attracted key players in the quantum ecosystem as Founding Members, adding an estimated
$1.5M per year value-in-kind services to the institute, began partnership talks with Quebec, and
on-boarded Microsoft and Amazon. It has approved its first-year budget and staffing plan, filled
critical management positions and launched the Executive Director search process.
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MISSION AND VISION
By 2025, the Quantum Algorithms Institute aims to be a world leader in producing highly
qualified professionals in quantum computing from basic research and quantum algorithm
development to application of quantum computing technologies to real world problems. This will
be accomplished by leveraging BC’s strengths to establish an applied quantum computing
ecosystem that features broad participation, an inclusive approach to core technology, and is
focused on building a critical mass of talent that drives skilled job creation and economic
development across the province and Canada.

Figure 1. Timeline of QAI activities.

PUBLIC PRESENCE
In order to effectively support evidence-based research and innovation across academic,
government, and commercial sectors, the QAI must be recognized as a neutral and objective
organization and so was established as a not-for-profit corporation outside the Government
Reporting Entity. When complete, a state-of-the-art facility located on Simon Fraser University
campus will form the anchor location of the QAI, promoting an inclusive and collaborative
environment for students, industry researchers, and faculty, and a venue to host workshops,
industry events, and incubate commercial projects. Envisioned as a hub-and-spoke model,
additional spaces will be opened on other member University campuses and potentially other
sites as opportunities arise. Owing to the pandemic, the QAI is currently operating as a virtual
institute, which will evolve into a dynamic virtual presence centered around an informative and
accessible website supporting its physical presence as laid out in the Marketing and
Communications Plan.
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THREE-YEAR STRATEGIC PLAN
QAI’s mission of strengthening and maintaining a talent pool of quantum professionals in BC is
realized through three strategic pillars of Education, Research, and Commercialization. The
formation of a robust talent pipeline through university-based efforts is key to long-term success.
To fulfill today’s needs in industry, training the current workforce in quantum technologies is
critical; however this is so closely aligned with QAI strategy to expand quantum technologies in
the public and commercial sectors is it included as Commercialization. Research is foundational
to draw talent to BC and provide the necessary solutions to find quantum advantage. This
Strategic Plan presents the objectives of the QAI’s and identifies key results to be obtained over
the next three years for realizing these objectives. An annual review of this plan will occur, with
performance metrics toward achieving key results published in the Annual Report to members.
EDUCATION
Objective: Educate and grow a talent pipeline in BC focused on applying existing and emerging
quantum technologies to real world applications.
The global quantum workforce is small and gainfully employed leading to strong competition
amongst jurisdictions. In the short-term, some top talent can be attracted to BC by establishing
highly competitive academic positions; to grow an enduring talent pool however requires a
lengthy and robust training pipeline. QAI aims to establish strong quantum technology programs
at BC universities with an eye to practical applications, the result of which not only grows the
local talent pool which BC industries demand, but creates a local ecosystem that supports startup companies and spin-off endeavors forming and flourishing.
Achieving this objective will require continuous investment in educational infrastructure. At the
postgraduate level, where students are more invested in working with quantum technologies,
much of this infrastructure is in place at separate member institutions. Yet at the undergraduate
level, a lack of courses and training opportunities are leaving graduates ill equipped to transition
into quantum industries, and so more investment is required. In addition to leveraging expertise
through academic appointments, the first stages of building this infrastructure and expanding
the BC talent pipeline will follow from three strategies:
1. aligning and expanding the curriculum of graduate and undergraduate quantum
technology courses available through academic members and other BC universities,
2. enabling practical training by providing universities cost-effective access to quantum
systems and tools, and
3. attracting talented students to BC universities and industries through scholarships and
internships.
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Key Result

Target Date

Design an effective curriculum
1.1 Award two grants supporting the creation of new quantum
technology course material.

1 in Spring 2021, 1 in
Spring 2022

1.2 Design four undergraduate courses in quantum information
science and technology, and make curricula, material, and necessary
quantum compute access available to BC universities.

Fall 2021, Spring
2021, Fall 2022,
Spring 2022

1.3 Develop and coordinate a comprehensive quantum graduate
studies program across BC universities, published as a virtual
resource hub.

Ongoing from Fall
2022

1.4 Host one workshop per year focused on quantum science
education.

Ongoing from 2021

Provide hands-on experience
1.5 Make three existing quantum hardware systems and five
software toolchains available to educational institutions.

Ongoing from Fall
2021

1.6 Host one virtual event per year in the spirit of a quantum
Hackathon.

Ongoing from Winter
2022

Attract new talent to BC
1.7 Provide eight internship and co-op opportunities per year through
partnerships with BC industries.

Ongoing from 2021

1.8 Create four industry-funded graduate scholarships with two-year
terms. 1

2 annually each Fall
from 2022

Table 1. Key results and target dates for Objective 1.

RESEARCH
Objective: Support ground-breaking research on the design and application of algorithms to
leverage near-term quantum computers to major problems in the public and private sector.
Quantum computing systems and software tools to utilize them are currently available, yet the
adoption of quantum technologies to solve real problems are still emerging. The issue is not
merely connecting end-users to quantum hardware. Rather, new quantum algorithms, or novel
1

These cannot be created from Provincial funds.
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hybrid approaches utilizing classical computing, must be developed to tackle the scale of real
world problems. Independent of potential commercial applications, establishing QAI as a top
research hub, and gaining recognition as an innovation center, draws students and faculty and
researchers and innovators to the region, and makes the institute a more attractive partner for
industry by de-risking the adoption of quantum technologies.
To enable such discoveries and establish the role as a top research center, the QAI will invest in
(i) recruiting researcher faculty and establishing competitive postdoctoral and researcher
positions, and (ii) providing an effective environment to carry out research.
Key Result

Target Date

Recruit critical research personnel
2.1 Recruit an Executive Director with a proven track record in the
application of quantum technology to real world problems. 2

Fall 2021

2.2 Engage three research faculty in the QAI at member Universities.

2 FTEs in Fall 2021, 1
FTE in 2022

2.3 Establish six named postdoctoral fellowships with two-year terms
(extendable to three). 3

2 annually each Fall
from 2021

2.4 Fund four cost-shared affiliate-fellow positions per year for
university-based postdoctoral researchers.

Annually each Fall

Provide an effective research environment
2.5 Open a state-of-the-art facility on the SFU-Surrey campus.

Fall 2021

2.6 Fund four research-oriented visitors per year with stays in excess
of one week. 4

Beginning in 2022

2.7 Open two additional QAI-dedicated spaces on other BC
university campuses.

Fall 2023

2.8 Host one research-oriented workshop per year aimed at
underrepresented groups.

Ongoing from 2021

Table 2. Key results and target dates for Objective 2.

2

The selection process is aimed to conclude April 2021, however owing to academic commitments some delay in
onboarding the new Executive Director is anticipated.
3 Naming the fellowships will be the responsibility of the incoming Executive Director and should be dedicated to one
or more individuals that represent excellence in science or technology with ties to BC.
4 Owing to the ongoing health crisis and renovations on the planned facility, the establishment of a visitor program will
be postponed until 2022.
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COMMERCIALIZATION
Objective: Achieve long-term financial sustainability.
While the QAI works to establish itself as a leader in applied quantum technologies, its ability to
commercialize its efforts is synonymous with its financial viability. Owing to the rich quantum
ecosystem in BC, the QAI has already obtained commercial and academic partnerships; a key
strategy to achieve self-sustainability is to build strong industry-academia partnerships by
expanding its industrial memberships and form collaboration agreements with like-minded
organizations.
A trained, well-rounded quantum workforce is key to realizing the full practical value of quantum
computing. As there is no direct pipeline from universities, and fierce competition for the limited
workforce that is available, 5 QAI is in a perfect position to market its educational and research
missions directly to BC industries. To continue expanding the Province’s quantum ecosystem,
we need to grow the number of quantum-literate experts — now.
Recent findings indicate that “soft skills” and hands-on laboratory learning are equally as
important as academic training, and so QAI will develop and offer courses to build practical
knowledge and skills in the use of quantum algorithms and an industry readiness seminar series
targeting the current workforce. As these are non-credit offerings, this effort must be kept
distinct from QAI’s university-based educational missions, although synergies are expected.
The core commercialization strategy of the QAI is to incubate project streams with public or
commercial entities, pairing members and clients’ subject matter expertise with QAI’s research
staff and access to quantum technology. A successful project will see the application of one or
more types of quantum technologies utilized to solve a problem of interest to the client at a
proof-of-concept scale. These activities may generate new intellectual property, either owned or
licensed to the QAI, and lead to the creation of fee-for-service QAI products.
Key Result

Target Date

Provide industry-relevant training
3.1 QAI, in conjunction with BC post-secondary institutions, will
develop and make available a cross-disciplinary industry-oriented
professional program with at least two distinct focus tracks.

5

Ongoing from
Summer 2022

Jeremy Hilton, DWave (https://www.forbes.com/sites/forbestechcouncil/2019/06/19/building-the-quantum-workforceof-the-future/#4c0d126efa47)
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3.2 Develop an industry readiness program and deliver it through
four seminars per year. 6

First pilot in Fall 2021

3.3 Obtain a federal grant for a program providing soft-skills relevant
to the quantum industry to underrepresented groups.

Fall 2022

Commercialize quantum technologies
3.4 Pilot two projects as published case studies

Completing Summer
2021

3.5 Create and publish an Intellectual Property Policy governing
interactions of QAI staff, members, and commercial partners.

Spring 2021

3.6 Create a Program Guide establishing the policy and framework
for QAI selection of partner projects

Summer 2021

3.7 Complete 14 projects proposed through open competitions
● Open call for proposals each summer.
● Projects begin in the Fall (with options for later starts)

2 in 2021, 4 in 2022,
and 8 in 2023

3.8 Incubate two new or spin-off companies that commercialize the
use of existing quantum hardware or software toolchains.

Fall 2023

3.9 Establish one commercially viable fee-for-service QAI offering.

Winter 2024

Build strong industry-academia partnerships
3.10 Enroll 6 Class B and 9 Class C commercial entities as QAI
members.

5 each year 20212023

3.11 Sign 8 collaborative agreements with other quantum institutes
and innovation/education-focussed non-profits.

4 in 2021, 2 in 2022,
and 2 in 2023

3.12 Host four events each year focussed on industry-academic
collaborations. 7

Ongoing from Winter
2021

3.13 Sponsor two quantum technology conferences each year.

Ongoing from 2021

Table 3. Key results and target dates for Objective 3.

6

Industry-readiness seminar, and industry-academic collaboration event, will be held at QAI facility, which is
expected to be complete by Fall 2021.
7 Owing to the pandemic, the initial events will take the form of a virtual open house. Starting Fall 2021, these will be
held at the QAI facility in conjunction with industry-readiness seminars.
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GOVERNANCE
BOARD OF DIRECTORS
Currently the QAI is governed by a Board of First Directors of representatives drawn from its
founding members. At the Annual General Meeting in 2021 the members of QAI will elect a
slate of Directors from its Class A and Class B members. This process ensures a mix of
representatives from its government, academic, and commercial members to support
advancement of collective interests across all sectors. A majority of positions will be held by
representatives from industry underscoring QAI’s position as a non-government entity.
Two permanent committees integral to the management of QAI are established: the Finance,
Audit and Development Committee and the Governance and Human Resources Committee.
These are staffed by Directors, and by best business practices no Director can serve on both.
Terms of Reference documents for both committees are approved by the Board of Directors.
In addition, a Program Development Committee and Intellectual Property Strategy Committee
are active. Committees such as these are staffed by persons from member organizations across
all sectors, bringing a unique mix of skills, experiences, and perspectives not normally available.
Committees are established by the Board of Directors for the purpose of advising the Board and
the Executive Director.
An International Scientific Advisory Board will be established of internationally recognized
experts in quantum information science to periodically review the quality of research performed
and education provided at the QAI and report to the Board of Directors its assessment.
The Terms of Reference and effectiveness and relevance of each committee will be reviewed
by the Governance and HR Committee annually. The Governance & HR Committee will be
reviewed by the Board of Directors.
QAI MANAGEMENT AND STAFF
The Executive Director will provide the scientific leadership and direction for the QAI. As most of
the First Directors work in the field of quantum technologies, direct Board involvement in the
recruiting of an Executive Director runs the risk of a lack of objectivity, delays in the hiring
process, and potentially damaging relationships with colleagues and business networks. To derisk this process, an executive search firm was engaged through competitive selection. The
hiring process is intended to conclude by April 2021, however the successful candidate may
have academic obligations and so some delay in onboarding the position is anticipated.
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Figure 2. QAI Organizational Chart.

A Chief Operating Officer manages the daily administrative and operational functions of the
Institute. A Chief Financial Officer leads and is accountable for the financial operations of the
organization. Excluding research staff, QAI will also employ a Communications and Marketing
Manager, Business Development Officer, Program Director and Grant Writer, these positions
being filled during the first quarter of 2021. An organization chart can be seen in Figure 2.
QAI VALUES
The quantum computing workforce today is incredibly undiverse. For typical disciplines of
research personnel in QC companies (Physics and Electrical and Computer Engineering), only
20% of degree recipients are women 8. In 2013, only 1.7% of Bachelors Degrees in Physics
went to women of color 9. Not only does physics have fewer female PhDs than other technical
fields, but the improvement over time is also slower 10.
Diversity of thought has the ability to enrich quantum computing and lead to developments that
we can only imagine, through diverse research directions and interpretations of data and
8

From Quantum CREATE application
American Institute of Physics
10 https://www.aip.org/statistics/reports/women-physics-and-astronomy-2019
9
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concepts in different ways. Research suggests that diverse teams can lead to increased
creativity, productivity and are faster at problem solving because there can be more exchanges
of unique ideas and experiences and increased access to diverse social networks for
information gathering and dissemination 11,12. Therefore, through our education and training, the
QAI should encourage the representation and participation of women and other groups who can
offer unique and diverse perspectives within the scientific community.
QAI is committed to fair hiring practices. Hiring activities are based on the principles of merit,
and guided by public service values that include respect, integrity, diversity, accountability and
the public good. At QAI a diverse, inclusive, and equitable workplace is one where all
employees and volunteers, whatever their gender, race, ethnicity, national origin, age, sexual
orientation or identity, education or disability, feels valued and respected. We respect and value
diverse life experiences and heritages and ensure that all voices are valued and heard.
QAI is committed to ensuring no entity is denied access to QAI services and personnel for
reasons unrelated to ability or qualifications. Consistent with this principle, QAI will ensure a fair
and equitable process in selection of partnerships, and will advance the interests of
organizations led or majority-held by underrepresented members of the workforce, specifically
Indigenous peoples, persons with disabilities, racialized persons and women; embrace gender
and sexual diversity.
FINANCES
CURRENT FUNDING
QAI has a Board approved budget for the first year of its operations, fiscal 2020/21. As a startup year, the budget is weighted heavily toward establishing effective governance and
operations, building organization presence (eg. website development), and meeting fiduciary
and statutory obligations as a Not-For-Profit organization (Figure 3). Some resources are
allocated to programming and commercialization projects to begin addressing the primary
objectives of QAI. Just over 30% of the first year funding allocation of $2M will be expended by
the conclusion of the fiscal year. However, the funding agreement permits carryover of the
unexpended funds, and the 3 year budget will consider the use of funds rolled forward in
addressing the organization's objectives. Approximately $1.4M from FY21 will be carried over to
FY22.

11
12

(Smith-Doerr, Alegria, & Sacco, 2017)
Science benefits from diversity, Nature, 555 (2018)
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Figure 3. Forecasted spending distribution by funding category, Year 1 (FY21).

FINANCIAL SUSTAINABILITY
The Province of British Columbia has committed $17M over five years for the operations of the
QAI. This investment was intended to provide a startup fund to establish the Institute and to
strengthen the position of BC as a global leader in the application of quantum computing
technology to solve real world problems. The QAI is committed to establishing and maintaining
financial sustainability. The path towards financial sustainability will require diversifying revenue
streams to receive funds from multiple sources. This will be achieved through:
●
●
●
●
●
●

establishing collaborative partnerships;
increased membership enrollment;
collecting fees for hosting conferences and training events;
charging fees through quantum computing-as-a-service platforms;
providing direct fee-for-services products; and
leveraging public and private investments, such as grants, donations, named
fellowships, and co-funded project streams.

Along the path to financial sustainability it will be important to maximize the contribution of
leadership within the community, demonstrate value and accountability to funders and
supporters, and maintain programmatic and mission integrity.
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BUDGET
Quantum Algorithms Institute
3 Year Budget Estimate
FY21 Forecast

FY22

FY23

FY24

Revenues

Provincial Gov't Contributions
Carryover from FY20/21 1
Membership Fees

2,000
125

3,000
1,534
200

4,000
275

4,000
350

Service Fees & Other Revenue2

2,125

467
5,201

2,384
6,659

4,859
9,209

In-Kind (cash value)

1,992
4,117

2,575
7,776

3,075
9,734

3,575
12,784

255
282
-

880
200
920
420
500

880
200
420
420
-

680
200
420
420
-

54
54
591

5,776
536
2,450
1,260
1,531
7,776

8,233
1,958
2,443
1,863
1,970
9,733

11,485
3,899
2,147
2,632
2,807
12,785

Expenses
Salaries & Benefits3
Administrative Costs
Capital Expenses
Rent
Leasehold Improvements
Programming Costs4
Research & Development
Projects
Outreach
Technical Training

Surplus / (Deficit)

1,534

Personnel (Full-Tme Equivalents)

(0)
24.3

1

0
42.3

(1)
60.6

includes $500k towards leasehold improvements that were not needed due to pandemic in FY 20/21
such as course fees, commercial projects
3
ED, CFO, COO, Comms, Grant Writer(s) on QAI payroll
4
combination of in-kind contribution from members and funding through grants, agreements and contracts for project personnel
and other costs
2
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RISK ASSESSMENT AND MITIGATIONS
The start-up phase of any organization presents innumerable challenges and risks. QAI has
developed an initial risk register to assist the Board in monitoring the highest-level risks on an
ongoing basis. The key risks for QAI in the early phases are identified, along with the mitigation
efforts that QAI will use to address these risks.
Risk

Impact

Mitigation

Industry partners unwilling to
establish graduate scholarships.

Reduced talent pipeline

QAI faculty will engage
federal funding sources for
graduate student support.

Inability to recruit a suitable
Executive Director.

Delays in establishing
critical QAI programs and
infrastructure

The Board of Directors will
prioritize efforts and develop
a policy to ensure timely
starts to critical programs.

Inability to recruit suitable
candidates for named postdoctoral fellowships.

Reduced research activity
and loss of QAI expertise

Funds will be redirected to
increase the number of
supported university postdoctoral researchers.

Delays to opening the QAI
facilities.

Potential reduction in
research activity and
delivery of training
courses/seminars

Investment in improved
virtual collaboration software,
and hiring of commercial
venues for events.

Unable to recruit new or retain
existing industry members.

Reduced capability in
providing impactful project
and programs

Increase member
involvement in QAI strategy,
governance, and access to
facilities and staff.

Disinterest in professional
certification programs,
workshops, or collaboration
events.

Reduced ability to market
QAI expertise and develop
new partnerships

Increase efforts in advertising
QAI offerings and expand
QAI branding through its
website.

Ineffective industry training
programs or unsatisfactory
training experiences.

Reduced ability to market
QAI expertise and develop
new partnerships

Increase university member
coordination of offerings, or
hire consultant firms
specializing in building
training materials.

Lack of suitable project
proposals for incubation

Inability to commercialize
QAI work

Solicit additional projects
from the Board of Directors to
serve as case studies for
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advertising QAI capabilities.
Industry resistance to release
data or adopt QAI IP policies

Inability to commercialize
QAI work

Engage contract lawyers to
build standardized term
sheets, data sharing
agreements, and
development and cooperation
agreements.

Table 4. Potential risks that have been identified, that may impact operations of the QAI, and their associated
mitigation strategies.
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APPENDIX: CHART OF QAI ACTIVITIES
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