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Introduction

On June 13,2023, a diverse group of educators and professionals from across the state of Maine gathered at
the University of Maine’s Portland Gateway to discuss the field of Al technology and the related areas of data
science and informatics. These topics were interwoven with the future of Maine’s natural forest resources
and the industries that have developed around them. Technology in the digital landscape is ever-changing,

and recent developments in artificial intelligence (Al) show potential to benefit industries of all kinds.

With recognition of the historic contributions of these heritage industries also comes awareness of the
challenges they face in an uncertain future. Climate change presents a real threat to the world that will cause
once-familiar industrial landscapes to shift into new territory. As more people around the globe find
themselves in need of different sources of food and forest products, more eyes will turn to the abundant
resources in Maine. While this presents significant economic opportunity for the people of Maine, it also

represents a potential disruption to the sustainable use of these resources.

Overcoming these challenges will require a robust, well-trained workforce. As will be detailed later in this
report, many of Maine’s companies are facing difficulties in finding employees with appropriate skills.
Attendees at the Portland Gateway meeting highlighted a multitude of obstacles they are facing in recruiting

high tech employees, indicating that barriers exist.

Topics of discussion at the meeting ranged from research and development spending to workforce
development to preparing Maine’s students to utilize the technologies of the future. Representatives came
from industries such as education, venture capital, mechanical engineering, semiconductor manufacturing,
and aerospace engineering, aiming to build connections and provide their voice on protecting and

enhancing Maine’s future.

Maine-FOREST Economy and MIEAP

Prior to working discussions on Maine’s future, representatives from the University of Maine, Maine EPSCoR
and the Maine Innovation and Economy Action Board (MIEAB) introduced the topics at hand and a plan under

consideration for submission as an RIl Track-1 proposal to the National Science Foundation (NSF), titled
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‘Maine-FOREST’. The plan’sintent is to expand investments in research and development in Maine’s forestry

sector, leveraging four key thrusts:

R&D in Maine’s
Forestry Sector

Incorporation of Al
and informatics in the
forestry sector and
associated workforce

training Social sciences

and different
cultures in Maine

Production of
alternative bio-based
materials
Economics of rural
communities

Steven Von Vogt, a member of MIEAB, spoke on the 2023 Maine Innovation Economy Action Plan (MIEAP),
addressing both the challenges and opportunities that climate change presents. While the future is
uncertain, Maine currently generates the most renewable energy per capita in New England and has an
abundance of natural resources. The MIEAP addresses how best to capitalize on those resources and use

them to the benefit of the state and the country.

The vision that the Board lays out for MIEAP is to build a resilient, innovation-based economy that creates

opportunities for all of Maine’s people. The plan is made up of five key goals:

Increasing research and
development spending

Strengthening pathways for Maine businesses
to successful commercialization

Preparing an innovation-based
workforce

Helping businesses and communities

thrive in the face of climate change

Strengthening Maine’s research and
development ecosystem
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The plan lays out targeted technology sectors, which include heritage industries that have continued
opportunity for growth, such as the agriculture, aquaculture and the marine, and forestry sectors, and other
upcoming high-growth target sectors, such as aerospace, bio-based materials, human health, and
renewable energy. Al is an enabling, overarching technology that offers promise to address many of the

challenges in these sectors.

The Maine-FOREST plan is a catalyst for helping the state meet these goals. The plan represents a statewide
effort to bring together different organizations to work on the complex issues of developing the state’s
workforce in Al, data science and related informatics skillsets, and bridging the state’s forest industry away
from a declining paper manufacturing emphasis to emerging new opportunities. The plan is inclusive of
many stakeholders, who will be leveraged to develop an emerging green economy as the state’s natural
resources continue to shift under the influence of climate change. Maine-FOREST is focused on emerging
technologies that may favorably influence the forestry sector, though it also recognizes that the forestry

sector is a case study for other natural resource-enabled sectors (e.g., agriculture, aquaculture & marine).

The Maine-FOREST research team views artificial intelligence as a technology that is primed to disrupt
industries in all sectors, with forestry being no exception. Environmental Al sits at the interface of industry-
specific technology and data science and offers the potential to solve complex environmental issues,
allowing for more development in the face of incomplete datasets, complex problems, and a lack of
predictable forecasting. With this understanding, stakeholders in Maine will be able to focus on the issues
facing diverse communities around the state, including within rural and tribal communities, to build upon a

sustainable future that supports collaborations and partnerships in the forestry sector and beyond.

Building Maine Connections

A science of team science session

Data Frontiars R opened the Data Frontiers meeting,
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Figure 1. Challenges described by workshop attendees faced by themselves and/or their organizations presented
with the number of attendees associated with each challenge.

Importance of networking

Funding constraints

Improved awareness

Student recruitment difficulties

Strengthening K-12 STEM curriculum

Hiring and retention of STEM workforce

Engagement barriers to rural K-12 programming

Strengthening R&D commercialization

Introducing Al to the service sector

Introducing Al to the college curriculum

Improving WFD effectiveness
Government incentives to encourage R&D...

Accelerating the broader impacts of science

Accelerating learning at all levels
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The most common challenge identified in the workshop was the importance of networking and difficulties
associated with networking in Maine, which likely reflects the nature of the state’s relatively small population
that is geographically dispersed across a relatively large land mass. Funding constraints were the second
most significant challenge identified by attendees, followed by the need for improved awareness of current

trends and the needs of the forestry sector as well as the communities who rely on forestry.

The need to strengthen the K-12 STEM curriculum, engagement barriers present in Maine with rural schools,
and difficulties associated with student recruitment in targeted, research-oriented programming at both the

community college and bachelor levels are all noteworthy responses.

There were only two direct references by respondents to Al technology in this session, one pertaining to
promoting the use of Al in the commercial service sector and the other describing the need to bring real

world Al problems to Maine students.

Envisioning the Future of Maine

Attendees were asked to envision their “bigidea” for the future of Maine - if the typical constraints of thought
around ideas were thrown out, what would they suggest Maine could accomplish. These ideas were worded
as “What if...?” questions that suggested a path for the state. The suggestions can be found in Table 1,

grouped into high-level topics.



The Intersection of Emerging Technologies & Maine’s Heritage Industries

Table 1. ‘Big Ideas’ for the Future of Maine.

Topic Ideas

Artificial Intelligence 4+ What if Maine could be the leader in setting environmental Al
standards?
4+ What if Maine implemented the phases of the “Develop Entry Level
program?

I”

Skills and Awareness in A

Education + What if we could clearly identify skills training needed in Maine for K-
12 students to fill tech jobs - from technicians to engineers - and
implement this training across the state?

4+ Whatif all Maine high school graduates were STEM capable and 50% of
graduates studied STEM related fields in college?

+ Whatif we could make code.org or another coding platform part of the
Common Core Education for the State of Maine?

4+ Whatif Maine had an alternative STEM education program for K-12 that
partners with programs focused on at-risk youth?

+ What if Maine developed STEM competitions statewide for K-12
students?

Heritage Industries + What if Maine had a new generation of innovative heritage industry
(farming, fishing, forestry production) companies, built on the state’s
expertise in those areas?

4+ What if we branded Maine forest products successfully as the world’s
most high-quality forest products?

Policy + What if we could bring over technical resources to address PFAs
contamination, remediation, and adaptation?
What if Maine had free internet access in every home and business?

+ 4

What if Maine could have a unified state plan to grow the Maine
economy across rural and urban areas, if we identified the right
opportunities and acted strategically? What if we could plan across
geography and sectors to the greatest advantage of the state?

+ What if Maine could provide R&D tax credits up to $500K per year for
Maine’s resident software developers?

Workforce Development 4+ What if Maine created a high-tech owner/entrepreneur forum to
catalyze/accelerate the sharing of ideas, knowledge, connections, and
growth opportunities?

4+ What if Maine could create career pathways in the forest-technology-
economy that enable young people to earn a living in and stay in
Maine, and sustain Maine, for generations?

+ What if Maine developed a one workforce funnel process?
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Once the ideas had been anonymously written, they were passed to other group members on a randomized

basis for scoring on a one through five scale, with one being the lowest and five being the highest. Five rounds

of scoring took place and the three highest scoring suggestions served as the basis for breakout sessions

immediately following the exercise, which were:

What if every high school student in Maine saw an opportunity and a future in Maine?

What if we could attract talent by building “Maine” as a cultural export? What if people thought of
Maine before Oregon when they heard Portland?

What if we integrated high-tech innovations with heritage industries to highlight the extensive
benefits of well-managed ecosystems?

The breakout sessions were held concurrently, with each session focused on one of the three highest scoring
suggestions. Attendees were encouraged to work through each of the ideas using a tool called The
Innovator’s Compass, with a structure centered around people, observations, principles, ideas, and

experiments. After the breakouts were completed, group members from each session presented their design

to the entire group. Summaries from each group are presented in Figures 2-4.

June 13, 2023, educators and
professionals from across the
state of Maine gather to discuss
the field of Al technology and
the related areas of data science

and informatics.
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Figure 2. Designing the Future of Maine: High School Student Opportunities.

“What if every high school student in Maine
saw an opportunity and a future in Maine?”

INNOVATORS' CAQMPASS

Topj_c: High School Student Opportunities

With and for everyone involved, explore ..

= The earlier we connect students with their
interests, the more time they have to find their
groups and gain exposure to Maine industries.

* Micro-credentialing programs with stackable
credentials, as well as upskiling programs, allow
students and educators alike to gain competencies
in tech-based work.

* By building STEM and computer science into the
Maine curmiculum, we ensure students are getting
an exposure throughout the state.

= Every student in the state should have access
fo STEM education pathways, including rural
communities.

= Software development or computer
programming should be buitt into the Common
Core cumicula for Maine students.

* Funding will be needed for each step, as well as
support and buy-in from communities across the
state.

_BIG PICTURE _

Q’Ideas

People 4, What ways are there?

1 Who's involved?
Maine's educational
. community !
L STEM business interests. /

3 Whaf matters mﬁst?

. Experiments
Observations ]

2. What's happening? Why? . 5. What's a step to try?

o . Oﬁing students intemships, apprenticeships, and

- other pathways for applied leaming before they enter
higher education.
|« STEM education centers around the state can tie in
i with companies to teach students as young as four and
. five years old about computer programming and
~  science, allowing them to discover passions and build
. transcripts that showcase their skills.
. Building relationships between employers and
- teachers to connect business and the classroom, helping
i students feel more like they belong in the Maine
community.

= High school students across Maine need better
connection to STEM education pathways, especially
in rural communities.

» Maine-based companies need better connectivity
with the education community to help prepare
students for their careers after graduation.

+ Transportation issues prevent students from
accessing formal education and applied leaming.

Chart adapted from InnovatorsCompass.org. © InnovatorsCompass.org
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Figure 3. Designing the Future of Maine: The Maine Brand.

“What if we could attract talent by building “Maine” as a cultural export?
What if people thought of Maine before Oregon when they heard Portland?”

INNOVATORS' C@MPASS

Topj_c: The Maine Brand

With and for everyone involved, explore..

* Innovation for company solutions. Business
leaders should be more visible and present

* Maine has abundant water resources, such as

Poland Springs. outside of their own ecosystems.
« Clmate change represents both a threat and + Atelevision show that highlights Maine individual
an opportunity for Maine's future. and business successes.

« Innovation ambassadors who can bring Maine's

» Four Fs — Fishing, Forestry, Farming,
successes to the outside world.

Fermentation - four heritage indusfries that Maine
is famous for.

» Cultural values combined with Yankee
innovativeness. We have good values, how do
we export them?

_BIG PICTUR

'OOIJeas

4. What ways are there?

People
1 Who's involved?

Themedia. Maine PR
. agendies. Famous
B Mainers.

3. What matters mbst?

¢ Experiments

Observations

2. What's happening? Why? : 5. What's a step to try?
| g - An advertising campaign based on Maine highlighting

+ Maine is humble: and reserved — not good at self- the things that make us unique.

promotion.
+ The state is boxed in stereotypes (both seff- 1 = Bxuling Maine's impacts around the country and the
imposed and imposed by others) | globe - celebrate our successes and the things we bring

| toindusty and cuiture,.

b :i = Wielding political capital in DC for all of Maine - Maine's
political leaders have a depth of expenence that can

benefit the state.

* Resources within the state only serve to reinforce
the existing “Four Fs” view — fishing, forestry,
faming, and fermentation.

+ There are many conneclions to Maine in mills
around North America and the world.

Chart adapted from InnovatorsCompass.org. © InnovatorsCompass.org
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Figure 4. Designing the Future of Maine: Forestry Futures.
“What if we integrated high-tech innovations with heritage industries

to highlight the extensive benefits of well-managed ecosystems?”

INNOVATORS' C@MPASS

Topj_c :  Forestry Futures

With and for everyone involved, explore..

* Listening to the market to identify key trends —
what is it telling us to do with our heritage industry?
What technological innovations are coming?

+ Championing our successful businesses that
reside within the state, highlighting what theyre
doing to make their business betier.

» Networking and collaboration between
generations of business to bring new ideas in and
make technology accessible across a wide
swathe of expertise.

* Ensuring that rural communities have access to
both job training and expanded broadband —
without either, these efforts could fail.

* Emphasizing the efficiency and quality of new
management tools and focusing on change
management rather than disruption.

_BIG PICTUR

S:)Ideas

People 4. What ways are there?

1 Who's involved?
Long time industry

3. What matters mbst?

. ¥ Experiments
Observations :

2. What's happening? Why? 5. What's a step to try?

| g - Wbrldng with companies that do not cumently have a
. succession plan to build one, ensunng that generational
knowiedge does not get lost.

| = Highlighting innovation and building a comparative
| analysis of Maine to other states/regions in its heritage
*  industries.

.« Championing “New Frontier” opportunities —looking at
. emerging technologies and how they are successiully
integrated into industry.
.+ Fostenng collaboration through organizations like the
. Precision Forestry Institute at the University of Maine,
which connects stakeholders in the forestry industry from
across the state.

+ New technologies are emerging in heritage
industries centered around risk management. The
technology has the potential o disrupt long-standing
industry.

» Global competition continues, emphasizing the
need fo make Maine's heritage industries more
effective.

t

Chart adapted from InnovatorsCompass.org. © InnovatorsCompass.org
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Conclusions

At the end of the day’s events, attendees were asked to reflect on the various exercises they were part of in
the form of writing their key takeaways and follow up points. Each attendee left with a self-appointed task
to complete in the weeks following the workshop, while takeaways were read aloud to bring the session to
a close. The main themes among attendee takeaways were the value of networking experiences such as the

Data Frontiers meeting itself, the potential of Maine’s natural resources and technology sectors, and the

importance of executing a strategic vision for the state’s future.

Takeaway Attendee Responses

Themes

Value of e Lots of connections | haven't made with a lot of knowledge / expertise so |
networking should reach out more to take advantage.

e Networking is an essential and valuable exercise.

e Never underestimate the value of meeting new people.

e There is a lot of opportunity for me to connect with various business
representatives for meaningful partnerships.

e Maine is innovative with lots of opportunities for connections.

e Get more involved in my areas of experience, and resources can be impactful
for Maine to be as successful as possible.

e There are lots of needs and opportunities in Maine’s workforce. Connecting
those dots is the big lift.

e There are a lot of good people thinking about Maine’s tech future.

e Maine and various industries in Maine are grateful and blessed to have the
Portland Gateway as a resource.

Potential of e Maine has a lot of disconnected resources (e.g., tech, forestry, ag, aquaculture).
Maine’s natural This [is] probably because the universe of ME tech is much larger than the
resources and universe of ME heritage sectors.
technology e Maine has more potential than we think yet with more challenges to be solved
sectors too.

e Theglimpselgotinto other perspectives of thinking around technology and the
forestry sector.

Importance of e We have a new S&T Plan and it helps guide us in terms of identifying key
executing a opportunities yet a collaborative approach to developing implementation
strategic vision plans is a key to success.
for the state’s e We need a state of Maine economic strategic plan. Select and place a few big
future bets.

e Maine has many challenges to overcome if it wants its tech sector to grow.
e We have a long way to go to develop a unified vision of what Maine can be and
how to get there. Then we’ll need to double down to execute that vision.

10
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Appendix A: Meeting attendees.

3

¢

Ali Abedi (University of Maine, Academic)
Beth Campbell (Maine EPSCoR, Academic)
lan Collins (Maine Mathematics and Science Alliance, Nonprofit)

X3

S

3

A

X3

8

Patrick Cunningham (Blue Marble Geographics, Commercial)

3

A

Sascha Deri (BluShift Aerospace, Commercial)

X3

*

Dave Dube (Valmet, Commercial)

3

A

Anne Herberger Marino (University of Maine Portland Gateway, Academic)

X3

*

Matt Jones (Tyler Technologies, Commercial)

X3

8

Thomas Law (National Instruments, Commercial)

3

¢

Steve Leibiger (Diode, Commercial)

X3

8

Barry Magda (Central Maine Community College, Academic)

3

A

Amanda Mahaffey (Forest Stewards Guild, Nonprofit)

X3

*

Shane Moeykens (Maine EPSCoR, Academic)

3

A

Doug Packard (GSB Advisory Board/Doug Packard Consulting, Commercial)

X3

*

Joe Powers (Maine Venture Fund, Commercial)

X3

8

Kristina Prescott (Casco Bay Technology Solutions, Commercial)
Nathan Rooney (Maine EPSCoR, Academic)
Nina Scheepers (Maine Venture Fund, Commercial)

3

¢

X3

8

3

A

Topaz Smith (World Economic Forum, Nonprofit)

X3

%

Vinton Valentine (University of Southern Maine, Academic)

X3

A

Pips Veazy (University of Maine Portland Gateway, Academic)

X3

%

Steve Von Vogt (Maine Composites Alliance / MIEAB, Commercial)

X3

8

Aaron Weiskittel (University of Maine, Academic)

3

S

Andy Whitman (Manomet, Nonprofit)
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Appendix B: Detailed responses for the opening Science of Team Science (SciTS) exercise.

Response

Organization

Opportunities

Challenges

Category
Academic

Academic

Academic

Academic

Academic

Academic

Academic

Academic

Commercial

Entry level Al
training/awareness courses in
development, free for
participants.

Connections with University
of Southern Maine, Maine
Geospatial Institute, Maine
Library of Geographic
Information, Maine Law
Center for Ocean and Coastal
Law.

UMaine Al can offer R&D
services with >40 researchers.
K-12 Educational Research.
Understanding the needs and
opportunities in Maine’s
school communities.
Engaging teachersin
professional learning that
informs and improves their
practice.

Regional and national
connections to forest sector.
Research facilitation and
UMaine Gateway support.

Connections to the University
of Maine.

Connections to Maine STEM
educators (formal & informal)
across the state.

Continuing to build network
(including rural
communities).

Cutting edge GIS software.
Data translation, positioning,
3D, SIM, drone imaging /
processing - anything
mapping.

Finding time / other resources.
Finding student participants and
research partners.

Internships and growing
enrollment in Geospatial
Technology at USM & UMaine
system.

Bringing real world Al problems to
UMaine students.

Understanding workforce needs /
skills / practices that teachers can
prioritize in their classrooms.
Keeping teachers up-to-date on
innovation/tools.

Changing perceptions of the
forest sector.

Creating strong connectionsin an
age of distraction and competing
demands.

Keeping up with new business
development in Maine.

Selection and development of
new STEM education initiatives
within Maine that meaningfully
support workforce development
needs.

Tax incentives from Maine.
Getting the University of Maine
system to use Blue Marble
software in R&D and teaching.

12
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Organization
Category

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Commercial

Opportunities

Team of software developers
working on cloud, 3D, ML + PL
technology.

Experiences & lessons learned
of running an R&D heavy
start-up in Maine.

Creating & growing an e-
commerce / distribution
business to multiple
warehouses.

Connections to Maine
industry and economic
development efforts.

Perspective and feedback.
Applied sciences & practical
knowledge.

Intersectional engineering.
Commercialization of
bleeding-edge tech.

Systems of systems.

Connect people with
technical resources /
solutions.

Streamline business issues
with technology.

Supply chain & renewable
energy.

Problem solving for industrial
applications / challenges
(electronic / mechanical /
process).

Access to high quality leaders
in a confidential environment.

A platform to engage the
bright young minds of Maine’s
youth in STEM through
software development.

Challenges

Hiring both tech & non-tech
graduates in Maine.

Connecting with other CEOs of
R&D heavy companies to

understand how to raise capital &

investments and successfully
commercialize their product or
service while being based in
Maine.

Time in the day.

Focus on true, effective, long-term

improvement.

Moving the dial for Maine App.
Learning as fast as possible.
Funding and using available
resources.

Building relationships with
partners.

Looking for engineers in
cybersecurity.

Connecting with technology
leaders.

Hiring / raising awareness of
circularity of pulp & paper.

Inexpensive research resources
for mid-sized Maine companies.
Workforce development.
Reaching rural communities:

introducing STEM to rural middle

& high school students.
Raising awareness.

13
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Response Organization Opportunities Challenges
Category

17 Commercial o Equity funding for high e Understand the best models for
growth, Maine-based successful R&D
companies. commercialization.

18 Commercial e Connection to semiconductor e Hiring engineers and keeping
industry in Maine and them in Maine.
beyond.

19 Nonprofit e Connection to large e Rapidly moving science into
commercial landowners in achievable practices.
region & continent. e Keeping abreast of changes in the

e Connection to 600 dairy forest ecosystems and sector.
farmers at different levels of
innovation across New
England.
e Organization that can distill
science into practical actions.
e Deep knowledge of forest
ecosystems.

20 Nonprofit e Bootson the ground e Funding for projects.
understanding of Maine e Support for ecological forestry -
forests & communities. socially and economically

e Facilitation, collaboration. responsible.
e Forestry community
connections.
e National network.
e Project leadership putting
science into practice.

21 Nonprofit e Direct federal funding into e $20 million grant has limits.
Maine. e Rural school STEM barriers.

e CHIPS Act - 20% of National e Need to be razor focused.
Science Foundation budget to
EPSCoR programs by 2027.

22 Nonprofit e Entrepreneurship. e Making connections to relevant

e Travel & tourism. parties.

e Business strategy. e Connecting Al and tourism.

e Connections within e Innovationsin tech and travel.
hospitality sectors.

e Economic development.

In complying with the letter and spirit of applicable laws and pursuing its own goals of diversity, the University of Maine System does not discriminate on the grounds of race, color, religion,
sex, sexual orientation, transgender status, gender, gender identity or expression, ethnicity, national origin, citizenship status, familial status, ancestry, age, disability physical or mental, genetic
information, or veterans or military status in employment, education, and all other programs and activities. The University provides reasonable accommodations to qualified individuals with
disabilities upon request. The following person has been designated to handle inquiries regarding non-discrimination policies: Director of Equal Opportunity, 5713 Chadbourne Hall, Room 412,
University of Maine, Orono, ME 04469-5754,207.581.1226, TTY 711 (Maine Relay System).
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