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EXECUTIVE SUMMARY

Alberta Innovates (Al) became a single entity on November 1, 2016. Our path to this business plan was preceded
by a period of transition, during which we focused primarily on key integration activities and operational goals in
our transitional business plan. We continued to deliver on the intended outcomes of our primary stakeholder,
the Government of Alberta, during this period of consolidation.

Al undertook an in-depth strategic planning process that set the foundation for a business plan framework and
provided the focus for this plan. Our process also included the following cascading plans and performance
methodology. These led to the creation of the goals and outcomes presented in this business plan.

Figure 1. Al’s Cascading Levels and Performance Development
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During the coming years, we will work toward our vision — to be indisputably recognized provincially, nationally
and internationally as a leader in catalyzing research and innovation (R&I) in Alberta. Our mandate is to be
outcomes-oriented; user-driven and responsive; collaborative; strategic; and transparent and accountable. Our
goals are to:

e Be atrusted R&I system convener.

e Strengthen capacity and ecosystem supports to enhance Alberta’s knowledge workforce and talent pool.

e Foster system linkages to advance knowledge and cultivate a high-performing R&I ecosystem.

e Adopt better ways to accelerate innovation.

e Make a difference for our clients, Albertans and society by contributing to a diversified economy,
cleaner environment, and a healthier and more prosperous Alberta.
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As Al accomplishes its goals, the Corporation will contribute to the creation of new industries in Alberta and
strengthen existing ones, help diversify the provincial economy, and help expand economic activity by driving
the growth of jobs and exports. Al will also help Alberta move to a lower-carbon future and improve the health
and well-being of Albertans.

In the near term, Al will provide continued support through the full R&I continuum, from discovery to use, in the
areas of: health; energy and greenhouse gas (GHG) mitigation; environment and climate adaptation; food and
agriculture; and development of bioindustrial products and technologies. Many existing post-secondary, business
and industry research programs will be unchanged. Al will also continue its contributions to building an
integrated R&I system in Alberta. With our partners and other stakeholders, we will identify and define pathways
between our inputs and activities and downstream economic, environmental, health and social impacts.
Additionally, to achieve the greatest diversified economic impact, we will begin to align integrated R&l
investments that reflect market demand and focus on our three R&lI strategic priorities:

e Embracing the digital future
e Enhancing Alberta’s knowledge workforce
e Developing emerging technologies

At the same time, Al will begin to shift its investment portfolios away from sector-specific initiatives and issues.
The Corporation will move toward investments in emerging technologies that can be applied across multiple
sectors. This shift will capitalize on Alberta’s current strengths while leveraging technologies with the greatest
promise to address interconnections, needs, and future opportunities and applications. This includes a focus on
four core emerging technology areas that have demonstrated sufficient momentum for cross-sector utilization
in areas of high potential return and lower risk, namely: data-enabled innovation; digital tech for business
transformation; clean technology; and innovative production and distribution.

This business plan charts a course for Al over the next three years. It will guide us in aligning our investments
and business and concentrate more of our work across the Corporation on advancing emerging technologies. In
addition, we will work to integrate our internal business line strategies, so we invest in high-potential
opportunities to better achieve our goals and priorities. These approaches not only will enable Al to adjust and
balance its investment portfolio to ecosystem needs, it will also position Al as an R&I system convener focused
on priority outcomes.

During the next three years, Al will keep doing what it has been doing — supporting the initiatives and programs
of its various lines of business to contribute toward the intended outcomes of the government, as outlined in
the Alberta Research and Innovation Framework. The Corporation will start focusing on the emerging
technologies and integrating its business line activities to achieve desired outcomes.

During the coming business year, Al will also start improving the cascading alignment of its plans and
performance. As Al continues to fulfill its commitments, the Corporation will (re)evaluate its initiatives for
impact. At the same time, Al will stop doing those things that are not producing desired outcomes and redirect
to optimize impacts.

ALBERTA INNOVATES BUSINESS PLAN 2018-21



A\ ALBERTA INNOVATES

INTRODUCTION

Alberta Innovates is a publicly funded, board-governed provincial R&I corporation that reports to the Minister of
Economic Development and Trade via the ministry. We were created on November 1, 2016, when four former,
sector-specific Al corporations were consolidated into a single entity.

The vision for Al is to be indisputably recognized provincially, nationally and internationally as a leader in
catalyzing R&lI in Alberta.

The mandate of our Corporation is to be:

e Outcomes-Oriented: Al will accelerate progress in R&I with a focus on commercialization aligned with
Alberta’s world-class strengths and will contribute to tangible outcomes that offer value to Albertans —
including a more diversified economy, enhanced environmental performance and a healthier
population.

e User-Driven and Responsive: Al will take a responsive, market/user-driven approach that enables
Alberta’s innovators across current and emerging sectors by providing a single-entry point to meet a
range of needs. Al will:

0 Foster networks/partnerships across the R&I continuum;

0 Act as funders;

0 Supply business/technical expertise and applied research services to de-risk and accelerate R&l|
to the next level for impactful application; and

0 Build capacity of Alberta’s next generation of innovators.

e Collaborative: Al will catalyze co-ordinated approaches to drive outcomes through partnerships across
all orders of government, the private sector (particularly entrepreneurs), academia and other R&l
stakeholders.

e Strategic: Al will advise the Government of Alberta on its policy development — bringing innovation
leadership, foresight and expertise to the Government of Alberta’s overarching system strategy for R&|
and programs, and Al will leverage its strategic partnerships across stakeholders and multiple
Government of Alberta ministries.

e Transparent and Accountable: Al will demonstrate and communicate to Albertans the tangible
value of public investment in innovation via success stories, will be transparent in its investments,
and accountable in its reporting and performance.

The inclusion of corporate goals in the business plan provides guidance and direction that inform operational
planning in our business lines. The goals are in alignment with our strategic plan, to help employees and our
stakeholders not only understand where the Corporation is going but how it intends to get there. This insight can
help employees contribute in relevant ways to our Corporation, so that our activities and achievements are
targeted to the same overarching goals and strategic priorities. Established corporate goals also help Al monitor
and management its performance. The five Al corporate goals are to:
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e Be atrusted R&I system convener.

e Strengthen capacity and ecosystem supports to enhance Alberta’s knowledge workforce and talent pool.

e Foster system linkages to advance knowledge and cultivate a high-performing R&I ecosystem.

e Adopt better ways to accelerate innovation.

e Make a difference for our clients, Albertans and society by contributing to a diversified economy,
cleaner environment, and a healthier and more prosperous Alberta.

Throughout this business plan, Al’s actions and investments for achieving these goals and associated outcomes
will align to the Alberta Research and Innovation Framework (ARIF)! and the Alberta Innovates Five-Year
Strategy. A summary of our strategy is provided in the section called Elements of the Business Planning
Framework (see p. 11).

1 https://www.alberta.ca/alberta-research-innovation-framework.aspx
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BUSINESS PLANNING CONTEXT

Alberta Innovates is the largest research and innovation agency in the province. It acts as a main catalyst for R&l
activities through the administration of public investments in these areas. Government priorities and provincial
finances determine the overall direction and scale of R&I in Alberta. Within these, Al charts the course — carefully
navigating among available choices to ensure its investments in the R&I ecosystem, knowledge advancement,
technology development and commercialization bring the greatest benefits to Albertans.

The good news is that Alberta is emerging from the worst economic downturn in a generation. According to the
2018 Alberta budget, the provincial economy was forecasted to grow by 2.7 per cent this year. However, after
several years of reduced provincial revenues due to lower world oil prices, Alberta remains in the red. At the
time the 2018 Alberta budget was released, the province was expected to finish the current fiscal year with a
deficit of $9.1 billion.

Al will continue to keep discretionary spending in check as it manages within the limits of the 2018 provincial
budget, which provided no new funding to the Corporation. This makes Al’s focus on performance measurement
of its R&lI results (i.e., outputs, outcomes and impacts) even more critical in the coming year.

The Government of Alberta’s (GoA) stated priorities in Budget 2018 included moving the province off the
resource revenue roller-coaster by building a more resilient and diversified economy and getting the most value
out of provincial resources. Government also said it will continue to identify opportunities to help drive
innovation and create jobs, especially in the areas of clean technology, health innovation and value-added
agriculture. Our programming remains in alignment with these provincial priorities.

This business plan outlines Al’'s ongoing work in all the above areas and the path forward until 2021. Through a
cascaded approach, the business plan was informed by and aligns with the Alberta Innovates Five-Year Strategy.

Collaboration with strategic partners increases both the speed and likelihood of successfully achieving our
intended outcomes. As such, effective strategic partnerships are viewed as a method to improve the
effectiveness of the R&I system. Partnering with industry, non-profits, government and post-secondary
institutions is critical to maximizing economic and social benefits that accrue when knowledge and technologies
are adopted at scale. Where appropriate, Al co-ordinates with partners to leverage dollars, resources and
expertise. Al's administration of funds from the GoA’s Climate Change Innovation and Technology Framework
(CCITF) stands as a current example of how Al is leveraging external dollars and co-ordinating its internal
programming and investments.

Feedback obtained from internal and external R&I stakeholders during consultations for the five-year Al strategic
plan was very consistent about Alberta’s challenges, but also about the opportunities to leverage innovation for
more diversified economic growth. Most believed the greatest impact will be derived from innovation that reflects
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market demand and capitalizes on the application of new technologies to Alberta’s traditional industries. There
also was a recognition that Alberta must help grow employment in sectors outside of traditional oil and gas
extraction, production and distribution.

Al also learned through its strategic planning process that it must make some adjustments if it is to maximize
positive results for Alberta. This includes adjusting our focus and investment portfolios to emerging
technologies that can be applied in multiple sectors, to help Alberta become future-ready. The strategic planning
process also showed that Al needed to focus more on those investments that produce outcomes aligned with
our goals. Stakeholder engagement further suggested that when we consider emerging technologies, Al should
also consider existing processes or procedures that may require review. The topic of emerging technologies is
discussed in greater detail later in this document.

Al developed a business planning framework based on six interconnected elements (see Figure 2, p. 10); more
detail about these elements is provided in the next section. In brief, it highlights that our business aligns to ARIF
and reflects our corporate goals, which are summarized at a high level at the top of framework. Within these
broad goals, Al will be progressively shifting its focus to our three strategic R&lI priorities as identified through
our strategic planning process. Optimal achievement of Al’s goals in the priority areas will be realized through
the collective efforts of our business lines. It is therefore essential for the business units to align their strategies
and goals to those of the Corporation.

Stronger integration of the business lines will further augment our achievements through improved internal
efficiencies, better leveraging of our resources and a smoother transition for clients during their journey through
the R&I ecosystem. Al’s array of supports and services helps clients progress in their journeys through discovery,
development and scale-up, to establishing and leading in their field. The last element illustrates how Al’s
investments in an integrated R&I ecosystem will result in outcomes ranging from building capacity and
platforms, to advancing knowledge and adopting better ways, to achieving more downstream economic,
environmental, health and social impacts in Alberta.
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Figure 2. Alberta Innovates Business Planning Framework

&= ALBERTA INNOVATES

OUR BUSINESS ALIGNS TO THE ALBERTA RESEARCH AND INNOVATION FRAMEWORK (ARIF)

Create new industries Diversify and expand Improve health and
and strengthen economic activity by wellness of Albertans.
existing ones. driving the growth

of exports and jobs.

AI'S RESEARCH [
AND INNOVATION
PRIORITIES P N
e o
DEVELOP EMERGING EMBRACE DIGITAL FUTURE ENHANCE OUR KNOWLEDGE
TECHNOLOGIES AND WORKFORCE

APPLICATIONS

ALIGNED
BUSINESS LINE x .

STRATEGIES

CLIENT JOURNEY

¥ ¥ I ; 32’;//‘-:" ‘&@
¥ a2 @ & S : . ©

DISCOVERY  IDEATING commirTING

A e
A, %&&g

ESTASLISHING

VALDATMG

INTEGRATED RESEARCH AND INNOVATION (R&I) SYSTEM

Inputs and Activities Outcomes Impact
7 s
Shart tn inag bec resuits iafom investments. 2 U 7 E
oiscover ] peveos use \ oNe
& BUILDING CAPACITY o™\  ABVANCING o % ADOPTING L |
AND PLATFORMS. KNOWLEDGE  MF  BETTER waYs

ALBERTA INNOVATES BUSINESS PLAN 2018-21



A\ ALBERTA INNOVATES

ELEMENTS OF THE BUSINESS PLANNING FRAMEWORK

Strategies in today’s hyperconnected world are not developed in isolation, nor are they executed in a vacuum.
Alberta Innovates is mandated to serve as the convener and catalyst of R&I for Alberta, and its five-year strategic
plan reflects insights gathered through extensive provincewide consultations with stakeholders across the R&l
continuum. The strategic plan is also based on research into global best practices with applicability to Alberta.
The strategic planning process included a target sector economic analysis and scan of Alberta’s competitive
standing in key technology areas to gather insights into the greatest opportunities for economic diversification.

The Al strategic roadmap charts a course to align investments and business lines with three R&lI priorities:

e Embrace the Digital Future: We will streamline and automate our internal processes and operations
to ensure target clients are aware of and have seamless access to our programs and services.

e Enhance Our Knowledge Workforce: Working with our post-secondary partners and others, Alberta
Innovates can play a key role in enhancing our knowledge workforce.

e Develop Emerging Technologies: Al will facilitate the growth and development of emerging
technologies in Alberta that have demonstrated momentum for high potential return and lower risk.

In the near term, Al will continue to support the full R&I continuum, from discovery to use, in the areas of:

health; energy and greenhouse gas (GHG) mitigation; environment and climate adaptation; food and agriculture;
and development of bioindustrial products and technologies. Many existing post-secondary, business and
industry research programs will be unchanged. At the same time, Al will begin to shift its investment portfolios
away from sector-specific initiatives and issues toward emerging technologies that can be applied across multiple
sectors. This is intended to capitalize on Alberta’s current strengths while leveraging technologies with the highest
promise to address interconnections, needs and future opportunities.

Embrace the Digital Future

Al currently labours under legacy IT systems from the predecessor Al corporations. This negatively affects our
ability to be nimble and responsive to our clients, partners and stakeholders. In the coming year, we will
continue to review legacy systems and processes to transform our internal operations our interactions with
partners. We will be proactive, efficient and cost-effective by embracing digitization in our tools and systems.
Data visualization/dashboarding, for example, will enable us to improve our decision-making speed and ability to
course-correct. Collaboration tools will allow us to co-ordinate client activities between our lines of business and
have visibility into data and knowledge management. This will help us in: supporting our business lines better,
performance evaluation, investment decisions and agreements, and reporting. We also will embrace the digital
future in our internal communications and how we communicate with stakeholders and the public.

ALBERTA INNOVATES BUSINESS PLAN 2018-21 11
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Enhance Our Knowledge Workforce

Building new industries in Alberta requires a trained workforce with hands-on experience in emerging areas.
Working with our partners, we can play a key role in enhancing the province’s knowledge workforce. This may
include retraining skilled workers to use new technologies. We can also collaborate with our post-secondary
partners to help build and accelerate new training experiences that will enable Albertans to adapt to emerging
technologies and the digital future. Al will encourage uptake of trained personnel into new industries.

Al’s strategic planning process? revealed that Alberta currently has a deficiency in the talent and workforce
capacity needed for large-scale commercialization and expansion; talent capacity in key technology occupations is
well below peer levels in other jurisdictions. This can be partially addressed by strengthening higher education
programs in computer science, mathematics and statistics relative to global peers.

Additionally, with a concentration of civil, mechanical, electrical and chemical engineers 40 per cent higher
compared to average Canadian communities, Alberta has a tremendous potential to leverage these existing
talent pools to build greater capacity in data-enabled innovation. This could be achieved through career
transition programs and by furnishing these workers with upskilling in computer science and data analytics.

An analysis commissioned by Alberta Innovates® shows that Alberta has competitive workforce pools that can
assist existing energy companies and rising startups as they commercialize clean technologies. This workforce —a
byproduct of Alberta’s specialized oil and gas extraction sector — includes very high concentrations of chemical and
petroleum engineering talent relative to other jurisdictions in Canada. Specifically, chemical engineers and
petroleum engineers are two and seven times, respectively, more concentrated in Alberta than is expected for an
economy of the province’s size. It is also anticipated that career transitions among oil and gas workers may
increase as energy companies pursue emission reduction technologies. Petroleum engineers will likely require
minimal upskilling, job retraining or career transition support to use their skills in clean tech, due a high degree of
skill and knowledge compatibility with a variety of clean-tech occupations.

Alberta’s existing workforce capacities strongly align with innovative production and distribution, especially in
advanced materials and machinery. These capacities have workforce concentrations well above the national
average in several occupations, including contractors and supervisors of mechanical trades, welders and related
machine operators, and transport and heavy equipment operators and maintenance. In 2016, manufacturing
and logistics companies in Alberta employed 269,889 Albertans and represented a 10.9 per cent increase in
employment since 2011; this was 2.8 times more than the national average during the same time. Alberta also
has a key asset in its post-secondary institutions — such as the Northern Alberta Institute of Technology (NAIT),
the Southern Alberta Institute of Technology (SAIT), as well as several community colleges — to develop talent for
innovative production and distribution. Given the existing workforce concentrations and higher education
capacity, Alberta is an attractive destination for innovative production and distribution companies.

2 Stone-Olafson & Market St. (2018). Draft Economic Growth Through Innovation Strategy, Alberta, Canada.

3 Stone-Olafson & Market St. (2018). Draft Target Sector Economic Analysis, Alberta, Canada. Employment figures and degree completion data
provided by Economic Modeling Specialists International.
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The Ministry of Advanced Education and post-secondary institutions are vital partners in enhancing our
province’s knowledge workforce, through development and delivery of advanced training in undergraduate and
graduate degree programs. Al will continue to support training at these levels. While advancements in knowledge
and technology are largely led and influenced by a cohort of researchers and innovators, industry ultimately will
also need greater numbers of trained and skilled employees who do not require advanced degrees, such as
software technologists and data analysts. As well, given the identified near-term demand in emerging technology
areas such as data analytics and artificial intelligence, educational programs that deliver skilled personnel in
weeks or months rather than years are also required.

Finally, there is an opportunity to promote cross-training in science and technology at the same time as building
skills in entrepreneurship and business by co-locating training and development opportunities with business
incubators or accelerators, so that Albertans can learn technical skills they might need while also gaining hands-
on business experience in a growing SME. Al will play a role in developing and delivering on programs that meet
these requirements in partnership with Alberta Advanced Education, educational institutions, non-profit
organizations and industry.

Develop Emerging Technologies

Information communications technology (ICT) was identified during Al’s strategic planning process as a key
emerging opportunity where Alberta can accelerate sustainable growth. During Al's consultations with R&|
stakeholders, 80 per cent working in technology fields identified better utilization of technology as the “best
opportunity” for growth. But there also was a recognition that Alberta has lost ground in its ability to compete in
a technology-driven economy. Traditional industries and emerging sectors also identified technology gains as an
important need. This stakeholder feedback is supported by international data — the impact of rapid
technological change on growth is a significant concern for 38 per cent of global CEOs.* It is forecasted that
technology platforms will enable two-thirds of digital technology value creation — an area that could generate
$100 trillion in value to industry and society globally by 2025.>° Within Canada, 42 per cent of our workforce
over the next 20 years could be impacted by technologies such as digitization and automation.’

Al recognizes no single technology will transform our economy — instead, a convergence of emerging
technologies and applications must be applied to solving problems. We further recognize that the collision of
research discoveries and emerging technologies is how new industries are discovered, built and grown.
Developing new industries, combined with our existing strengths, will diversify our economy and insulate
Albertans from resource sector economic swings. During its strategic planning process, the Corporation
identified four core areas within emerging technologies that are strategically important to the province, as
highlighted in Figure 3 on p. 14. This business plan charts a course for Al over the next three years to align our
lines of business with these emerging technologies.

4 pwC. (2018). 215t CEO Survey: The Anxious Optimist in the Corner Office.

5 World Economic Forum. “Digital Transformation Initiative: Unlocking $100 Trillion for Business and Society from Digital Transformation” January
2017.

5 1BID.

7 Creig Lamb. (June 2016). The Talented Mr. Robot: The impact of automation on Canada’s workforce. Brookfield Institute for Innovation and
Entrepreneurship.
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These areas represent technology use trends in early commercial adoption that have demonstrated sufficient
momentum for cross-sector utilization in areas of high potential return and lower risk. See Appendix A (p. 52) for
detailed discussion about these technologies, and their potential benefits for Alberta.

Figure 3. Four Core Emerging Technology Areas
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Al’s unigque position in the R&I ecosystem, with its existing cross-sectoral R&lI partnerships and collaborations,
will be leveraged and new ones fostered to accelerate the development, uptake and spread of emerging
technologies. Rather than focusing on individual sectors, the strategic planning process has made it clear Al must
also focus on technologies that serve multiple sectors.

The addition of these relevant, cross-sectoral, emerging technologies to Al’s portfolio of investments will help
Alberta to become future-ready. These broad technologies break down silos between industry and institutional
sectors, and foster cross-sectoral collaborations with public, private and post-secondary stakeholders.
Moreover, applying emerging technologies across sectors optimizes impact by connecting Alberta’s R&|
ecosystem to the market. This will help to better position Alberta to compete in a digitally transformed,
globalized economy.
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During the next three years, Al will function as a single entity with integrated R&I investments. Investments will
include resources such as projects, programs, expertise and direct funding. We will be purposeful in finding or
developing linkages between our business and operational areas, so that our investments are co-ordinated and
the client hand-off through the R&I cycle becomes seamless. Our integrated entity will be able to recognize
opportunities and act quickly to leverage our internal and partner strengths.

As part of its fiduciary responsibility, Al will implement a comprehensive performance management system that
will be used to inform its decision-making, to ensure innovation investments are directed toward areas of high
potential. Over the longer term, we will continuously assess our investment portfolio and resource allocation to
ensure they remain relevant in light of current conditions. We will review programs and projects and align them
where it makes sense and stop them where outcomes are not being achieved or where they no longer serve our
priorities.

As we continue to implement our five-year strategy, we will support promising discoveries and developments
that solve problems and can be tested via early adoption. We will continually scan the ecosystem and adapt to
emerging science and technologies with an applied-research and market-driven focus. We expect to operate in
a field of uncertainty where we might not envision the technology intersections that could create new
industries.

We will use globally contextualized, accurate data and analytical skills to guide our investment decisions. We will

create a compendium of shared knowledge and gather, analyze and share insights across our business lines. We will

use a cross-sectoral investment and market intelligence team to help inform:

e Strategy development

e Deal-making activities

e Investment decisions

e Program development

e Sharing of an Alberta-wide R&I system map
e List of alternative funding sources

We will look at potential investments for a fit with our goals and consider multiple lenses, including scientific,
technical and business feasibility. We will consider risk, rewards and sector needs, and invest our resources with
transparent, accountable and fair processes. We will apply knowledge and expertise from all our business lines
by deploying multidisciplinary, cross-functional teams within Al.

The client journey in our business planning framework illustrates the progression from research to development
to commercialization and export growth, from a client perspective. This occurs within an integrated R&I system
and its pathways to impact. In this system, we will provide supports along the R&I continuum of discover,
develop and use, as described in Table 1 below.

ALBERTA INNOVATES BUSINESS PLAN 2018-21
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TABLE 1: RESEARCH AND INNOVATION CONTINUUM

DISCOVER aims to create new knowledge or understanding that does not have specific applications in
mind from the outset. This type of research is usually performed at universities. It includes basic and
applied research.

DEVELOP involves developing knowledge from the discovery stage towards a particular use. This
applied research or development work typically occurs in applied research areas within universities,
colleges and polytechnics as well as industrial research laboratories and company laboratories.

USE is about translating and applying developed research to address needs in the ‘real world’. This
innovation activity focuses on processes for the uptake, spread and scale of application ready
research. Examples include technology adaptation, technology commercialization, product and
market innovation, and translational research in health care.

Our clients are those who use our funding and services. They include researchers, entrepreneurs, small and
medium-sized enterprises (SMEs) and large companies. We will keep the client journey in mind as we streamline
how they access Al programs and services, and how we serve them across our integrated R&I system. Our service
will be co-ordinated using collaboration tools to manage our interactions with clients and share knowledge across
business lines. We will draw upon our internal scientific and technical capabilities, business and commercial know-
how, and perspectives on emerging technologies, as well as those of our partners, to provide clients with the tools
they need to be successful, from discovery to use.

Furthermore, we will foster a healthy R&I ecosystem that relies on collaboration and co-ordinated efforts among
its members. An integrated R&I system is particularly powerful for recognizing when a scientific breakthrough,
technology or suite of intersecting technologies can be applied to complex problems.

Alberta Innovates investments help to support building human, infrastructure and platform capacity. They
advance knowledge and help Alberta adopt better ways through innovation. Al's achievements in these areas
ultimately contribute to ARIF outcomes. To maximize these impacts, we will make evidence-based and market-
informed decisions about which research, technologies and companies to support.
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ALBERTA INNOVATES BUSINESS LINES

The shift in Alberta Innovates to an overarching focus on our three priorities (Embrace the Digital Future,
Enhance Our Knowledge Workforce, Develop Emerging Technologies) is in the early stages and will be
progressively operationalized over time as per our strategic plan. In the year ahead, our business lines will begin
to identify and develop programs with defined outcomes in alignment with these priority areas. During this time,
legacy programs and those developed following consolidation will be operated by the Corporation with a
continued view to increasing cross-sectoral integration.

An internal, operational focus on embracing the digital future will include the development of several initiatives
that will be systematically implemented across the Corporation. These internal initiatives will focus on
streamlining our systems and processes to better co-ordinate client activities between business lines, improve
our decision-making speed, and our ability to course-correct at the business line and organizational levels. These
initiatives will optimize the use of our resources. Other areas of focus will include enhanced internal and
external communications with stakeholders and the public.

The following sections describe the business lines in Alberta Innovates. The descriptions provide a summary of:

e The current state (i.e., business context, strategic partnerships, contributions to an integrated R&l
system and integrating investments).

e Current and/or future alignment to Al’s strategic priorities.

e Insights into the sector outlook and associated opportunities for the business line.

Business Context

Clean Energy develops and invests in programs to create a new clean-tech industry, enhance the
competitiveness of the resource industry, and protect the environment in Alberta. These R&I programs aim to
diversify and expand Alberta’s economy and lead Alberta into a lower-carbon future and responsible,
sustainable development of our natural resources.

Clean Energy invests in three portfolios: Advanced Hydrocarbons, Clean Technology, and Water and Land. It also
leads the delivery of Climate Change Innovation and Technology Framework (CCITF) programs at Alberta
Innovates. This business line provides expertise to the Government of Alberta (GOA) on climate leadership,
energy diversification, and water and land policies. Clean Energy provides technical due diligence and project
management services to Emissions Reduction Alberta (ERA), and supports researchers, entrepreneurs and
industry in clean innovation. Clean Energy is identifying opportunities and creating the partnerships necessary to
achieve the ARIF 2030 targets in Energy and GHG Mitigation, Environment and Climate Adaptation, and Emerging
Technologies.
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Strategic Partnerships

Clean Energy has strong external partners that provide exceptional value propositions. Clean Energy brings value
by leveraging key partnerships through judicious R&I investments and advocating for a balanced clean energy
portfolio. Moving forward, Clean Energy will continue to build and strengthen key partnerships with municipal,
provincial and federal governments, post-secondary institutions, and industry:

e Municipal and provincial partnerships: Partnerships are used to help inform the government for the
development of technically feasible policies. Al co-funds projects and conducts techno-economic
feasibility studies. We work with our partners to maximize our impact on projects and ensure smooth
hand-offs between partners.

e Federal partnerships: Al leverages federal funds and works to increase efficiency through sharing
application forms and due diligence, also ensuring co-ordination that bring value to Albertans and
Canadians.

e Industry partnerships: Value propositions include Al investment in innovative solutions that will
elevate environmental and economic performances. We reduce risk in projects by pooling resources
where possible. We help companies move to the next 10 to 20 years of productivity. We assist SMEs
prove innovative technologies.

e Post-secondary partnerships: We provide funding for research that will lead to innovations, and
leverage industry investments in shared research priorities. We support development of highly
qualified personnel through project funding.

In addition to external partnerships, Clean Energy has made significant efforts to collaborate internally with the
other Al business lines.

Contributing to an Integrated R&I System

Clean Energy is collaborating with strategic external partners and other Al business units to contribute to the
achievement of an integrated R&I system. The CCITF programs present a significant opportunity for such
integration, as exemplified by Clean Energy working with Al business units including Entrepreneurial
Investments, the Post-Secondary Investments Team (PSIT) and Bio. Clean Energy played a significant role in
shaping the CCITF and is leading the delivery, with participation from the other business lines. The development
of co-ordinated funding calls, shared applications forms and a co-ordinated approach to due diligence is helping
to create a more integrated system that will provide our clients with more streamlined and consistent
processes. Clean Energy has also been supporting and engaging Al’s applied research subsidiary, InnoTech
Alberta, in novel solvent recovery process development, Al's Solvent Leadership Series, Al’s Bitumen Beyond
Combustion program, and shale gas development.

Integrating Our Investments

Clean Energy will actively identify opportunities to assist Al in establishing integrated investments with desired
outcomes. The CCITF programs are an example of one opportunity. Clean Energy and Entrepreneurial
Investments have established a mutual referral system, co-ordinating our market intelligence and investment.
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Clean Energy also collaborated with Al’s Post-Secondary Investments Team in an investment in the Institute of Oil
Sands Innovation (10SI) and will seek further collaboration in Al investments in industry research chairs. The
greatest opportunity is perhaps in the resource and emerging industries, where Clean Energy, Bio, InnoTech
Alberta, C-FER, Entrepreneurial Investments and PSIT can co-ordinate their investments to achieve the ARIF 2030
targets in Energy and GHG Mitigation, Environment and Climate Mitigation, and Emerging Technologies.

Alignment to Al’s Strategic Priorities

To contribute to Al’s strategic priorities, Clean Energy will increasingly focus on developing emerging technologies

such as clean tech (water technologies, emission reduction technologies, smart grid, cleaner fuel production) and

innovative production (advanced materials, value-added processing, etc.). Clean Energy will also contribute to an
enhanced knowledge workforce in Alberta.

o Develop Emerging Technologies: Clean Energy is working on smart grid technologies and energy
efficient systems for residential and commercial buildings. We will accelerate innovation in bioenergy
and waste-to-value-added (W2VA) technology development. In the Water and Land portfolio, more
water treatment and land reclamation technologies are being developed for commercial deployment.
Our Bitumen Beyond Combustion (BBC) program invests in clean innovation to convert Alberta’s vast oil
sands resources into non-combustion materials and products — such as carbon fibres, composites, and
vanadium flow batteries. Further development of the knowledge and efficiencies around bitumen
partial upgrading (BPU) continues to be a priority, in alighment with the Economic Diversification
Advisory Committee report.

o Embrace the Digital Future: Clean Energy is working on the digital oilfield concept, which is about
improving efficiencies and reducing costs for the resource and clean-tech industries. We will continue
our work in smart grids and smart homes that help homeowners understand their electricity usage and
how to minimize their costs. This work includes micro-generation from a variety of sources and creating
the digital technology to manage electricity at the local level. Applications of artificial intelligence and
reinforced learning are being considered in the water and land portfolio, currently in the areas of
remote sensing and water treatment system operations. In the resource sector, Clean Energy is
considering forging a strategic partnership with a venture fund or incubator(s) in the digital space. Al
could play a role as a trusted interface between entrepreneurs and end users, increasing efficiency and
reducing redundancy. We will stimulate innovative approaches, attract solution developers and help
identify promising young talent in the industry.

e Enhance Our Knowledge Workforce: Clean Energy invests in post-secondary applied research and
development through targeted project and research chair investments which create significant
training opportunities for undergraduate and graduate students, post-doctoral fellows and research
associates. These and other investments have a direct line of sight to the 2030 ARIF targets.

Outlook and Opportunities

The world is transitioning to a low-carbon economy. Renewable energy is on the rise and becoming increasingly
cost-competitive; electrification in the transportation sector is gaining momentum; and clean tech is
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experiencing a rapid growth worldwide. However, most experts agree that demand for oil will continue to rise,
with peak demand still decades away. Global demand for natural gas is even stronger and the growth is expected
to last well beyond mid-century. At the same time, climate change and global population growth will

put increased strain on water, land and biodiversity. Alberta is uniquely challenged because of its reliance on
natural resource revenues and restrictions on pipeline expansion, which makes it difficult to diversify its oil and
gas markets.

There are clear threats for Alberta’s land-locked resource industry. On one hand, lack of market access lowers
the value of hydrocarbon resources and undermines the competitiveness of the industry. On the other hand,
smaller resource revenues reduce Alberta’s ability to invest in economic diversification, and transition to a
lower-carbon economy.

Amid such challenges, the opportunities for Al are abundant. R&I related to Recovery Technologies (a Clean
Energy program) has the potential to significantly reduce GHG emissions intensity and cost of production.
Bitumen Partial Upgrading (another Clean Energy program) could add value to bitumen and enhance its market
access. Value-added materials with minimal or no GHG emissions could be created through Bitumen Beyond
Combustion R&lI (a third Clean Energy program). Digital technologies could improve efficiency of the entire
industry, while leveraging existing oil & gas assets to generate skills and products that are transferable to other
industries. These innovations will make our resource industry cost- and carbon-competitive, diversify energy
products, and help create new multibillion-dollar industries and thousands of high-paying jobs in Alberta.

Opportunities in the clean-tech space are equally significant. Research in the Water and Land program is
essential to sustainable development in Alberta and can lead to innovative technologies for domestic and export
markets. Smart grid technologies would enable renewable energy deployment and improve energy efficiency in
buildings. Bioenergy innovation would turn wastes and biomass into renewable energy and chemicals. Enhanced
geothermal technologies have the potential to create export opportunities around the world. Clean Energy will
continue to build balanced portfolios with much stronger clean technology and value-add components. Within
three years, Clean Energy-supported technologies and companies will have started to generate significant and
measurable economic and environmental impacts. All Clean Energy programs will be continuously monitored and
evaluated, based on these impacts.

Business Context

Catalyzing the development, growth and sustainability of an impact-focused health innovation ecosystem in
Alberta is the central tenet by which Al operates in the health innovation space. Al leverages Alberta’s excellence
in health research and the growing health technology sector to contribute to increased economic development,
enhanced patient care and a resilient health-care system. Health Innovation also fosters strategic partnerships
with like-minded organizations to better achieve these impacts.

ALBERTA INNOVATES BUSINESS PLAN 2018-21 20



A\ ALBERTA INNOVATES

The investments of Health Innovation span the spectrum of discover, develop and use. These investments
include:

e Project investments that are designed to rapidly launch partnerships or to prototype the potential for a
program.

e Program investments that aim to scale and spread support in areas of strategic interest.

e Platform investments that intend to enable and accelerate health R&l.

e People investments that are designed to develop competencies in key health innovation areas in
alignment with our strategic interests.

Strategic Partnerships

To realize its vision of transforming health and wellness through R&I and achieve its desired outcomes, Health
Innovation works closely with a variety of partners in the health system, academia and industry to design,
deliver and evaluate programs and services that help achieve excellence.

e Provincial partnerships: Working closely with our provincial partners, we collaborate to launch innovation
opportunities that are Alberta-specific, extract market needs and expertise to inform our investment
strategy, and to advise on policies developed by the government.

o Federal partnerships: As broad funders of innovation across the nation, federal partnerships provide
opportunities to leverage investments in Alberta. These partnerships provide opportunities for
collaboration and co-investment, including the development, adoption and effective use of technologies
such as digital health solutions and artificial intelligence.

¢ Industry partnerships: Al actively seeks industry partnerships that work toward the development of new
commercial products, programs, services and treatments. Health Innovation has collaborative funding
agreements for translational research with various industry partners.

o Post-secondary partnerships: As a whole, post-secondary institutions provide the expertise and
infrastructure to create and develop cutting-edge ideas. Health Innovation collaborates with post-
secondary to understand the world of the possible.

Contributing to an Integrated R&I System

An integrated R&I system is critical for optimizing the economic, environmental, health and social impacts of Al’s
investments. This includes development of a partnership engagement map to identify the gaps and opportunities
for engagement provincially and nationally in accordance with our strategy. This map would clearly define
interests and capabilities of partners. Health Innovation key messages and marketing materials, as well as
operational delivery mechanisms, can be co-developed with existing and potential partners. Health Innovation is
also working with other Al business lines to identify areas of collaboration on existing and future programs. The
approaches, frameworks and tools used by Health Innovation to catalyze change and enhance the R&I ecosystem
are often sector-agnostic and hence can be generalized to the broader R&I ecosystem.
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Integrating Our Investments

Health Innovation will lead the creation of an asset map of Alberta’s current strengths and capacity for emerging
technologies in health, including workforce, SMEs and groups that are leading-edge and ready for scale and
spread. It will also identify the critical success factors and enablers for the investments to achieve the desired
outcomes. Health Innovation will be working closely with Al’s business lines to map existing portfolios, co-
develop cross-functional investments, and review and reallocate future resources in a manner that reduces
redundancies and provides pragmatic movement of investments across business lines and along the “discovery,
development, use” pathway.

Alignment to Al's Strategic Priorities

e Develop Emerging Technologies: The Health Innovation business line continues to invest in data-
enabled innovation programs to achieve outcomes in visualization, identification of trends and
predictive analytics; high-performance computing to assist the collection and critical analysis of
literature to support evidence-informed decision-making; and utilizing large datasets to support
clinical trials and health outcomes. Investments in digital tech for business transformation also
includes supporting open data platforms.

e Embrace the Digital Future: Investments are targeting the development and implementation of
mechanisms to monitor and display ecosystem linkages at an individual, project, program and
organizational level. Health Innovation will collaborate with Al business lines to create an integrated
investment dashboard on business intelligence for effective and efficient decision-making. Health
Innovation will also continue implementation of a collaboration tool with Alberta Health Services,
Covenant Health and post-secondary institutions. The collaboration tool supports the seamless exchange
of project information with partner organizations for real-time reporting, dashboard and process
improvement.

o Enhance Our Knowledge Workforce: To inform the development of market-focused training programs,
Health Innovation collaborates with the local, national and international health industry to better
understand their needs for competency and skill development in the workforce. Health Innovation will
also continue supporting the integration of digital technology competencies in existing and future
health initiatives.

Outlook and Opportunities

The health sector in Alberta is being driven by increasing health-care costs, population changes and evidence
supporting person- and community-centred care. The Government of Alberta’s vision is to improve Albertans’
health and well-being through an integrated health system in which health facilities and services remain very
important, and there is stronger emphasis on supporting people and communities to achieve and maintain better
health outcomes. The challenges in establishing an integrated health-care system require innovative solutions
driven by an integrated R&I system. Al will co-ordinate and collaborate with Alberta’s R&I ecosystem partners to
overcome challenges and achieve desired outcomes. An integrated investment portfolio will complement these
efforts, enabling Al to identify, evaluate, invest in and manage health innovation opportunities capable of
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providing solutions to the various challenges.

The health ecosystem in Alberta collects an immense amount of clinical and corporate data and information. A
focus on emerging technologies and applications will be pivotal if this tremendous asset is to be used to identify
issues and improve health outcomes for Albertans. The opportunity to apply artificial intelligence and machine
learning to analyze and action data at both an individual and population level also cannot be ignored.

According to Rock Health, there were 345 digital health deals in 2017 worth $5.8 billion dollars, and the Digital
Health Public Index exceeded the return provided by the S&P 500 by 31 per cent.®

The world of medical research is complex and the approach to discovering and developing critical medical
knowledge and technologies must include collaborations across multiple disciplines. With world-class
institutions right here in Alberta in areas of medicine, virology, pharmacology, artificial intelligence,
nanotechnology, engineering and computing science, Al has the opportunity to leverage its cross-functional
technical and business expertise to develop and commercialize medical research and innovations.

Other emerging trends and opportunities in the health sector include:

e Artificial intelligence to enhance health technology assessments, drug development and clinical trials.
e Augmented reality for training and development of health-care professionals.

e Behavioural health technologies.

e 3D printing of medical devices and drugs.

e Novel immunotherapy and gene-therapy technologies.

e Point-of-care diagnostics.

e Internet of Things supporting remote monitoring.

e Personalized medicine.

To realize these opportunities, Al’'s Health Innovation business line must overcome several existing risks and
threats. These include a lack of investment capital available in Alberta for health innovation, a lack of business
expertise in leveraging follow-on funding and investment attraction in the health system, and a lack of resources
for the pragmatic trialing and adoption of novel technologies.

Business Context

The Bio business line in Al meets the government’s R&lI priorities by providing leadership and co-ordination for
activities that support the growth and diversification of Alberta’s agriculture, forestry and food sectors. Bio
focuses its investment in support of smart science and technologies that accelerate sustainable agriculture

productivity, mitigate climate change and advance development of market-oriented, value-added food products.

8 Year in Review: Digital Health Venture Funding, Rock Health. January 2017.

ALBERTA INNOVATES BUSINESS PLAN 2018-21

23



A\ ALBERTA INNOVATES

Bio’s investment strategies are also targeted to the creation of markets for biodiversity and ecosystem services,
and to developing uses for biomass from forest and agriculture that will leading to bioindustrial growth in Alberta.
Bio’s responsibilities and operational functions are two-fold in the agriculture, forestry and food sectors:

e Knowledge development along the R&I continuum that includes long-term, early research; mid- and
short-term applied research; and short-term, market-ready research. This includes investing in science
that informs policy.

e Supporting the sustainable growth and diversification of the agriculture, food and forest industries
through direct investment in promising company ideas. One of the key criteria considered for
investments is the need to demonstrate the strong possibility of high economic benefit and impact.

Strategic Partnerships

Strategic collaboration is a cornerstone of Bio’s operations. The business line brings energy to projects that can
meet Al goals by being a leader, an influencer, an initiator, a persuader and a collaborator.

e Provincial and federal partnerships: Bio aligns with federal programs to reduce duplication and
maximize impacts of Bio’s investments. Bio also aligns its programs and priorities with those of the GoA
(e.g., ARIF and CCITF).

e Industry partnerships: Bio plays a significant role in linking Alberta’s academic and research institutions
with industry. This helps researchers to better understand industry issues and assists bio-based
industries to discover new science and technology opportunities.

e Post-secondary partnerships: Bio enables researchers, SMEs, post-secondary institutions and industry
partners to collaborate and turn challenges into opportunities by:

0 Assessing Al’s innovation investment portfolio and resource allocation decisions to ensure they
remain relevant, by considering current market conditions and the contributions of other
stakeholders.

O Performing regular global environmental scans for new knowledge and/or technology that could
be adapted to Alberta.

0 Holding stakeholder engagement sessions to better understand opportunities and challenges.
An already established model of key stakeholders and experts for the Bio sector is the
Ecosystem Services and Biodiversity Network.

0 Participating and contributing to creating corporate processes that ensure we can meet the
expectations of external partners.

Contributing to an Integrated R&I System

The Bio business line anticipates continuing to participate and contribute to processes and events across Al that
will facilitate greater engagement and collaboration between and across business lines and operational enablers.
Bio is already sharing with Health RFPs related to medicinal properties of CNC and lignin antimicrobial properties,
food for health project applications, and discussing research opportunities related to prion-like behaviour in
human dementias. Bio is an active participant in the Agriculture Funding Consortium and obtains feedback from
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other Al units for project evaluations. Bio collaborates with Clean Energy regarding shared involvement in two
NSERC-funded Industrial Research Chairs.

InnoTech Alberta is a partner with Bio in the creation of a new ecosystem services partnership with NAIT for the
creation of an ecosystem services clearinghouse and exchange. Bio is also working with Innotech Alberta on hemp
decortication requirements in Alberta and refinement of the Vegreville hemp processing facility. Bio, along with
other Al business lines, is part of the delivery team providing technical due diligence and project management
services to ERA and CCITF for many of their related projects. Bio engages Technology Development Advisors from
Al’s Entrepreneurial Investments business unit in the commercialization of novel technology for the detection of
food pathogens, and in the co-ordination of smart agriculture applications by Alberta colleges, multinational
enterprises (MNEs) and other businesses.

Integrating Our Investments

Bio will continue to co-ordinate, share and align programs with Clean Energy that are directed at sustainable
land and water management. Joint planning will also be pursued to identify areas of interest that exist in the
intersection of the Bio and Health business lines. Bio will contribute to the creation of an integrated R&I system
by exploring opportunities for commercialization of products, evaluating expanded post-secondary investments
that support accelerated achievement of collaborative Bio outcomes, and better co-ordinate with Al’s applied
research subsidiaries to achieve desired outcomes on programs and projects.

Alignment to Al’s Strategic Priorities

e Develop Emerging Technologies/Embrace the Digital Future: The Bio business line will develop emerging
technologies and embrace the digital future by:
0 Supporting further development and application of platform technologies such as genomics
and nanotechnology.
0 Pursuing advancements in smart agriculture by supporting crop and livestock production sensors,
and other autonomous and precise production technologies.
0 Supporting and adopting software for crop, forest and livestock micro-analytics.
0 Supporting the development and use of geomatics, geospatial data management and analytics such
as data management for bio resources (BRIMS), agricultural operations and livestock genetics.
0 Developing metrics to demonstrate economic, environmental and social sustainability.

o

Advancing biomaterials development.
0 Modernizing IT resources in relation to Al’s internal operating system.

e Enhance Our Knowledge Workforce: Bio will align to Al’s strategic priority of enhancing the knowledge
workforce within the Corporation and with external stakeholders. Internally, this includes supporting
capacity-building across the Corporation in analytical mathematics, data science skills to analyze the
effectiveness of new technologies, coding, modeling experience, and skills in interdisciplinary
approaches. Bio will also support staff development programs. Externally, Bio will support training and
development, short-term work assignments and exchanges (e.g., networking with digital companies).
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Outlook and Opportunities

The province’s agriculture, food and forest industries currently generate significant revenue and constitute
important contributors to Alberta’s economy. In 2016, these sectors had approximately $34 billion in sales, with
agriculture exports rising by 64 per cent since 2006.° With more than 55 million hectares of arable and forested
land base, a competitive climate for producing crops and forests, and plentiful grazing lands for livestock,
Alberta has an opportunity to further diversify its economy and reduce its dependency on oil royalties.

There is a growing trend in consumer expectations for verifiably safe, healthy and nutritious food produced in a
socially responsible fashion. Continuous improvements in environmentally friendly production, food processing
technologies and product quality by Alberta’s crop, livestock and value-added industries is driving industry in
relation to these expectations. The opportunity to leverage naturally sourced materials for different value-added
outcomes is one this sector cannot ignore. Alberta has a wealth of renewable biomass feedstock in the forestry
and agriculture sectors that will, for example, drive considerable production of low-carbon transportation fuels
and power generation.

Better integration of biomass products and services to complement the energy sector is also a growing trend
within the industry.

Other broad trends include a focus on nature’s contribution to people through ecosystem services and
biodiversity, natural capital and green infrastructure, and a desire to move to a green economy. Crop and
livestock productivity will need to increase by 30 per cent from 2013 levels to meet global population growth
demands.

Several opportunities exist for Alberta and Al’s Bio stakeholders in agriculture, food and forestry, despite issues
such as market access, international trade and competition, rising production costs and supply chain logistics.
Adding value to Alberta’s abundant primary agricultural commaodities by supporting further processing and
integrating the emerging technologies (i.e., identified within Al’s strategic priority of Develop Emerging
Technologies) to decrease production costs represents a significant opportunity. With the launch of the
provincial government’s Climate Leadership Plan, a greater focus on expanding the availability of renewable
energy and biomass-based products is also required.

As the demand for agriculture and forest products evolves, there are increased expectations for open,
transparent management and mitigation of environmental effects from resource use and extraction. The Bio
business line can provide leadership to capture the opportunity to implement market-based approaches for
environmental ecosystem services that diversify the rural economy, demonstrate environmental integrity and
stimulate innovation in resource-based sectors.

Al’s opportunity is to be the “go-to” destination for governments, institutions and industry for the identification
of opportunities for high-priority research and business growth in the agriculture, forestry and food sectors. Bio

9 Highlights of the Alberta Economy Presentation 2014. Government of Alberta. http://www.albertacanada.com/files/albertacanada/SP-
EH_highlightsABEconomyPresentation.pdf.
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will use prescriptive, predictive, diagnostic and descriptive analytics in performing this role, and will leverage
existing, extensive internal data, and its expertise and strong working relationships and partnerships. Further, Bio
will implement these strategies in collaboration with its innovation ecosystem partners.

ENTREPRENEURIALINVESTMENTS
Business Context

Entrepreneurial Investments (EI) supports an integrated innovation system to deliver accelerated
commercialization of high-growth, high-potential, knowledge-based technologies and companies to diversify the
provincial economy, support new industries, create jobs and support exports. Its target clients are
entrepreneurs with promising, novel, job-building companies, and SMEs that wish to scale using innovation as a
growth strategy. El's innovation support system is an inter-dependent network that includes coaching,
community and capital. It spans the journey from early-stage entrepreneur programs to support for scaling
established firms.

Figure 4. Entrepreneurial Investments Business Framework

R&I| SYSTEMS MAP
Business SME Technology and Business Readiness

Lines

\ Alberta
Technology Regional Direct CApil ; Srmel B95|ness
Entrepreneur . Access/Major Innovation and
Development Innovation Industry -
Incubators : . | Transactions Research
Advisor Networks Funding o
Initiative
\ P (ASBIRI)
~ —

Global Partnerships

Fundamentally, Al considers investment based on two distinct principles. Collaborative funding is intended to
create networks and partnerships to establish and develop a R&I ecosystem. Competitive funding is intended to
incite competition by incentivizing innovation. This enables El to target high-potential, high-growth companies
that can help achieve our goals.
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Figure 5. Al Funding Principle
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El's partners in the Alberta Entrepreneurial Incubator pilot program and Regional Innovation Networks (RINs)
deliver “one-to-many” entrepreneur and business training to clients in the early stages of entrepreneurial
development. Their job is to continually scan the entrepreneur and innovation system supports in their regions
and adapt to gaps and trends.

El's Technology Development Advisors (TDAs) provide direct, one-to-one, confidential, front-line business and
technology development advice and system connections to promising SMEs in technology or knowledge-based
industries.

In addition to training and system access supports, El delivers a suite of competitive direct funding programs to
accelerate technology development and commercialization for high-growth, high-potential firms leading to
market leadership and export. These competitive programs include direct funding vouchers for a variety of
purposes including prototyping, research and development, commercial associates, product demonstration and

partnering with large firms. El also provides access to scale-up and capital advice via Executive Business Advisors.

Underpinning all these programs is access to global partnerships.

El collates data on the system supports and gathers qualitative client satisfaction surveys. The business line
measures competitive direct funding results through surveying clients and communicates results via the
Technology Commercialization Scorecard.

Strategic Partnerships

Development of a network-based system of partners and service providers, in which the entrepreneur is the
central focus and driving force for all activities, requires collaboration rather than competition between internal
and external partners. Both internal and external R&I partners need to see themselves as a system and act like a
network, which requires an aligned understanding of the overarching goals and purpose.
e Provincial partnerships: El partners with provincial partners to build capacity to serve early-stage
entrepreneurs, to develop and support SMEs and industry, and explore opportunities in international
markets.

o Federal partnerships: El takes a collaborative approach with federal partners to support SMEs and to
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leverage competitive direct investment funds on all direct funding programs where possible. El has
established global partnerships with Mexican and Chinese provinces to deliver programs with leveraged
funding.

o Industry partnerships: El partners with industry to solve the Government of Alberta’s Grand Challenges
by leveraging funds and expertise to develop opportunities for both industry and SMEs.

e Post-secondary partnerships: El supports Regional Innovation Networks (RIN) which include 11 post-
secondary institutions providing prototyping, product design and development services, plus
entrepreneur and business supports in partnership with other RIN members.

Contributing to an Integrated R&I System

El's programs collectively create an innovation system that, over time, will be expanded to work with Al’s other
business lines, to include support for researchers and create a more integrated R&I system. Working with the
other business lines, El will be better able to support Al’s corporate goals and partners with collaborative and
integrated client management.

Integrating Our Investments

Investments will be balanced across the life cycle of innovation to support high-potential research, innovation
and commercialization or utilization. El will collaborate with Al’s various lines of business to optimize support for
commercialization of R&I opportunities arising throughout Al’s investment portfolio. Integral to this will be
developing a process to ensure that El's investment philosophy and current investment targets are consistently
communicated. El will also work closely with these other business lines to determine how best to share
information, share investment opportunities and build due diligence process throughout the Corporation.

Alignment to Al's Strategic Priorities

o Develop Emerging Technologies: As a systems convener, El will bring together partners to collaborate
on developing emerging technologies such as virtual reality/augmented reality. El will also continue to
search for new opportunities that may arise in the ecosystem with the potential for commercial success.

e Embrace the Digital Future: El will be proactive, efficient and cost-effective by embracing digitization in
our tools and systems. Data visualization/dashboarding, for example, will enable us to improve our
decision-making speed and ability to course-correct. Collaboration tools will allow us to co-ordinate
client activities between our lines of business, and to have visibility into data and knowledge
management to better support our business lines, performance evaluation, investment decisions and
agreements, and reporting.

e Enhance Our Knowledge Workforce: Working with our partners, El will play a key role in expanding our
knowledge workforce. This may include retraining skilled workers to use new technologies. We can also
collaborate with our post-secondary partners to help build and accelerate new training experiences that
will enable Albertans to adapt to emerging technologies and the digital future. Alberta Innovates will
encourage uptake of trained personnel into new industries.
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Outlook and Opportunities

El can foster a healthy ecosystem by encouraging collaboration with a wider range of stakeholders, focused on
ecosystem needs. An Alberta-wide Innovation System Map is under development and will inform system
partners, funders and users of program inventory and access points. It will also assist in the entrepreneur’s
journey through to commercialization. El can also assist in catalyzing networks that utilize the emerging
technologies outlined in our strategic priorities.

El must focus TDA time on its suite of Al investments and those high-potential researchers and SMEs that are
most likely to contribute to our corporate goals. El has found that 58 per cent of TDA intake is with very early-
stage software and web application companies. To better serve this group, the El business line needs to
continue to collaborate with partners to develop one-to-many training programs rather than individual
consultation. Early-stage entrepreneurs can be supported through diverse, leading-edge training systems
delivered by El partners. El can focus on high-potential, high-growth SMEs and work to scale companies using
innovation as a growth strategy.

Business Context

The Post-Secondary Investments Team (PSIT) oversees the sustained delivery of value to Alberta through
investment in Alberta’s post-secondary institutions (PSls). It works to strategically develop capacity in people,
key infrastructure, collaborations and projects necessary to create innovative solutions within priority areas of
Alberta’s knowledge-based economy. Our programs support graduate students, research chairs and strategic
research projects. We also support student entrepreneurship and networking. As well, PSIT supports industry-
partnered projects at PSls and in the greater R&I ecosystem.

R&I activities in Alberta’s PSls are essential elements of a well-functioning, innovation-based economy. We will
actively engage the PSls to identify existing strengths and emerging opportunities to enable capacity building,
knowledge creation and transformative technology development. Through the continuous improvement and
enhancement of program offerings, PSIT will mobilize people, technologies and collaborations that will diversify
the provincial economy and solve intractable challenges facing Alberta and beyond.

Activities at the core of PSIT include:

= People: PSIT builds Alberta’s knowledge workforce through enhanced educational offerings in key
technology areas to maximize the intellectual talent available to support Alberta’s economy. Talent is
subsequently deployed through industry, academia, government and not-for-profit organizations.

= Knowledge: PSIT enables the local creation of knowledge in science, engineering and business directed
to strategic areas of importance for Alberta. The strategic context is guided by ARIF, Alberta’s Platform
Technologies Strategy and Al’s Five-Year Strategy document.

= Technologies: PSIT facilitates the creation of new technologies in areas aligned to the four emerging
technologies identified by Al. These areas currently include artificial intelligence and data science,
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guantum technologies, advanced materials and manufacturing, synthetic biology, and others at the
cutting edge of science and technology.

Strategic Partnerships

¢ Provincial partnerships: PSIT collaborates with EDT on strategic planning, co-development, co-funding,
policy and the alignment of the R&I ecosystem. PSIT also collaborates with various ministries and on the
development and delivery of key programs such as CCITF as they pertain to Alberta’s PSls.

e Federal partnerships: Federal agencies are important partners whose funds and networks can be leveraged
by Al to develop national and international R&D collaborations and industry partnerships. Opportunities
exist to develop collaborations on the broader impacts of emerging technologies, including ethical,
environmental, economic, legal and social issues. Awareness and management of these issues can be
important to reduce the barriers to social acceptance and translation to society.

¢ Industry partnerships: PSIT partners with Alberta’s SME community as a conduit for knowledge, people
and technology into the economy. Alberta industry provides direction and intelligence of market demand
and directionality.

e Post-secondary partnerships: Al funding supports Campus Alberta research institutions and researchers
with well-established programs and mechanisms to fund projects. PSIs are the delivery agents of people,
knowledge and technologies to the broader economy. New or expanded funding programs to support
colleges and polytechnics are under development. In general, PSls are leaders in building and sustaining
global networks and are conduits to a global pool of knowledge and talent at the forefront of science
and technology around the world. In partnership with Al, these assets can provide greater understanding
of emerging technology trends at the global scale, and they can be used to bring the best and brightest
personnel to Alberta to address our existing challenges.

Contributing to an Integrated R&I System

Effective supports for an integrated R&I system depends upon the seamless integration of activities and
capabilities within Al, along with collaboration with system partners to help achieve desired outcomes. PSIT will
collaborate with government to align system activities to ARIF and Alberta’s key economic sectors. We will act as
a system convener and enabler. Additionally, El will serve as the co-developer of the Emerging Technology
framework through the Government of Alberta’s Emerging Technology Collaboratory. Throughout our activities, El
will seek partnerships within Alberta’s R&Il ecosystem representing various sectors to target high-value initiatives.

Integrating Our Investments

PSIT focuses investments across a spectrum of activities linked to PSls with programs that support individual
training, skills development and research, all the way to supporting collaborations with industry and other
researchers in centres of excellence. In advance of new investment and/or adjustments to Al’s investment
portfolio, PSIT will partner with Al’s other business lines to identify shared priorities, processes and activities to
maximize efficiency, ensure alignment and avoid duplication. Where opportunities exist, we will partner with
funders provincially, nationally and beyond to develop integrated funding programs. In all cases, PSIT will
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consider the wider innovation system when developing new Al funding calls and we will align our programs with
partners’ programs where relevant and feasible.

Alignment to Al’s Strategic Priorities

e Develop Emerging Technologies: PSIT will leverage its existing portfolio of Chairs by offering funding
competitions targeted to recently PSI-funded researchers, focusing their highly qualified personnel on
defined outcomes in emerging technologies. Where possible, PSIT will also adjust its portfolio to fund
strategic research projects and/or the development of highly qualified personnel in emerging technologies.

¢ Embrace the Digital Future: PSIT will implement and use enterprise content management tools such as
Open Text to optimize operations and knowledge management. Pursuit of a client management tool across
the Corporation will be critical to achieving a client-centric service model.

¢ Enhance Our Knowledge Workforce: PSIT will continue to develop HQSP to work in Alberta’s knowledge-
based economy and attract, engage and enable top-tier researchers in Alberta. There is an opportunity to
promote cross training in science and technology at the same time as building skills in entrepreneurship
and business by co-locating training and development opportunities with business incubators or
accelerators. This will enable Albertans to gain the technical skills they might need while gaining hands-on
business experience within a growing SME. In partnership with Alberta Advanced Education, PSls, non-
profit organizations, and industry, Al will play a role in developing and delivering on programs that meet all
these requirements.

Outlook and Opportunities

PSIT deploys a broad suite of programs to enable the stepwise development and support of individual trainees,
researchers, research teams and of technologies from early-stage ideation through product development. These
programs can be readily tuned, as needed, to align to our strategic priorities and those of the province. This
includes aligning to our current strategic priority of emerging technologies and working with the government’s
Emerging Technology Collaboratory.

An increased focus on the development of Alberta’s workforce to be more technology-ready will open
opportunities for the strategic creation of advanced training programs and short courses to enhance skills in
areas where there is demonstrated need.

A specific goal of PSIT moving forward is to enable the creation of additional value and impact by connecting
‘alumni’ to opportunities and demand in the economy. Another is to develop a system to systematically
measure the longitudinal impact of trainees, researchers and technologies supported by Al.

Business Context

InnoTech Alberta Inc. (InnoTech Alberta) and C-FER Technologies (C-FER) provide applied research services to
government and industry clients in the energy, agriculture and forestry sectors. These clients rely upon Al’s
applied research subsidiaries to provide contract research to de-risk innovation, accelerate outcomes such as
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technology adoption and pursue new market opportunities. For the public sector, InnoTech Alberta provides
technical expertise and assets to help achieve priorities such as biodiversity monitoring and environmental due
diligence.

InnoTech Alberta
InnoTech Alberta offers a diversified range of scientific, engineering and technological research and testing

capabilities and facilities to support technology scale-up. Our focus is to accelerate technology development and
application, and provide expert advice, technical information and scientific infrastructure to meet the immediate
and long-term technical needs of the private and public sectors.

InnoTech Alberta’s principal R&I role is to help develop new products, processes and commercial opportunities
for clients in a fee-for-service model. Contract research provides InnoTech Alberta with unique, strategic
knowledge of existing industrial opportunities. This knowledge enables:

e High-risk, high-return investment opportunity: Investment in high-risk innovation has the potential to
yield significant benefits and returns for the province.

e Uptake of emerging technologies: Contract research provides insight into which emerging technology
can provide a potential solution to an industry need.

e Receptor potential: Partnering with more than 600 industry clients provides a unique opportunity for us
to provide industry partners for both Al-developed innovation and technical expertise developed in
Alberta’s workforce.

C-FER

C-FER works closely with industry and client subject matter experts to develop solutions to unique engineering
challenges in the oil and gas industry. Our expertise is focused on serving upstream drilling and production
operations as well as midstream and downstream pipeline operations.

C-FER continues to play a role in positioning Alberta as a responsive and progressive energy producer. Its applied
research capacity supports the accelerated development and adoption of innovative technology into the energy
sector. It will continue to link innovators, industry and government to collectively resolve their common issues.
Apart from demonstrating innovative discoveries to the energy sector, C-FER will also continue to assist in setting
worldwide safety standards and explore the frontiers of new energy development.

Strategic Partnerships

InnoTech Alberta represents a critical part of Al's due diligence process by providing Al’s business lines with
technical expertise. In partnership with PSIT, InnoTech Alberta will enable Al to leverage expertise within PSls. As
part of a cross-functional, multidisciplinary team, InnoTech Alberta will partner with Al’s other business lines

where appropriate in the execution of critical priorities and programs such as the Climate Leadership Plan.

Outlook and Opportunities
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InnoTech Alberta clients vary by industrial sector and location and range from multinational enterprises to not-
for-profit organizations. As such, the needs of our clients vary significantly and continue to evolve. With an
increasing emphasis on competing in international markets, InnoTech Alberta clients will continue to examine
cost savings through the optimization of operations or the adoption of new technology. In terms of its
operations with Al, InnoTech Alberta connects its technical expertise and industry knowledge to Al’s various
business lines. Alignment to Al’s R&I system and long-term strategy will enable greater utilization of the talent
and facilities of InnoTech Alberta, both within Al and the provincial R&I ecosystem. An opportunity also exists for
InnoTech Alberta to export its knowledge and industry expertise beyond provincial boundaries to the global
marketplace.

C-FER Technologies focuses on facilitating the use of leading-edge technology by the oil and gas sector, and
pipeline operators involved in the development of very challenging resources. The Alberta economy contracted
by 3.7 per cent in 2016 due to oil and gas price declines, which led to sharply lower capital investment by oil and
gas companies.’® However, investment in innovation is crucial for the industry to be the preferred supplier of oil
and gas products, transported in the safest manner with lower-carbon intensity.

10 Highlights of the Alberta Economy Presentation 2014. Government of Alberta. http://www.albertacanada.com/files/albertacanada/SP-
EH_highlightsABEconomyPresentation.pdf.
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PERFORMANCE MANAGEMENT

Investments in R&I are substantial, and organizations face increasing pressure to measure the impact of their
investments and demonstrate value for money. Consequently, there is increasing demand for R&I to be
systematic and results-focused, with the objective of improving the frequency and impact of positive results. At
Al, we strive to work toward results and understand how our investments make a difference to a more
prosperous economy, cleaner environment and healthier Albertans. Working with others, we aim to improve
“what we do and how we do it” through measuring and evaluating our performance and communicating our
results and impact to Albertans.

In keeping with our mandate to be outcomes-focused, our new business plan is (re)aligning our investments
(which includes dollars, knowledge, time and de-risking capabilities) with our desired outcomes, as well as
aligning to the Alberta Research and Innovation Framework (ARIF).1! We are also embedding an outcomes-
focused culture across the organization. At the outset of designing a program or an initiative, we are working with
our stakeholders to define the overall results we intend to achieve and identify the data needed to measure
those results.

Al holds the view that it is essential to integrate the perf