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The Massachusetts Economy Faces Headwinds

mmme Growth in employment and wages stall:

e Growth in private employment and average weekly wages in Massachusetts are
substantially lower than the U.S. and competitive states in the South and West

Aging population and declining workforce hinder recovery:

e The state’s number of residents under the age of 60 dropped by 145,000 while those
60 years and older increased by 113,000 between April 2020 and July 2023

Key sectors struggle; cannot assume they will drive future growth:

e Nationally, job listings for computer and mathematical positions fell from 10.5% of all
listings before the pandemic to 6.1% in 2023 — 2024. Similarly, positions for business
and financial operations fell from 8.4% to 6.3% of all listings.*

e |n Massachusetts, Financial Activities, Information, and Tech jobs have plateaued or
declined and are shifting to other regions

* Source: The Anatomy of Labor Demand Pre- and Post-COVID, Liberty Street Economics, New York Federal Reserve, Augst 7, 2024
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https://libertystreeteconomics.newyorkfed.org/2024/08/the-anatomy-of-labor-demand-pre-and-post-covid/

State Support for Key Sectors Is Critical

Three sectors drove growth but new industries must emerge

e Professional Services, Information, and Financial Activities accounted for $100 billion or 70% of the increase in
the state’s GDP over the past decade

Life Sciences

e Boston-Cambridge is the global leader in talent but job growth and funding stalled in 2023-2024

s  Climate Tech

e Massachusetts ranks in the top five states but funding, workforce gaps, and competition could derail growth

e Massachusetts ranked in the top five in Al jobs but only 11t in job listings in 2023; tech jobs are leaving

Keys to economic growth

e State funds and tax credits leverage private investment to propel growth in employment and productivity
e State training programs work with businesses and academia to scale and deliver indispensable talent

MTF Insight. Influence. Impact.



Bottom Line

Action on Mass Leads is Critical

- MA needs to recommit to our core comparative strengths

o |0-year reauthorization of Life Science initiative, expansion of incentives and credits

- MA needs to act quickly to build supportive ecosystem for ClimateTech
o Creation of ClimateTech initiative needs to happen and needs to happen quickly

- MA can’t be left behind in Al
o MAis in the game for Al, but future leadership not guaranteed

MTF Insight. Influence. Impact.
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Job & Wage Growth Weaken;
Prime Aged Workforce Shrinks
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Labor Force and Private Employment Figures Remain Below Pre-pandemic Highs
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Private Employment Growth Since Start of Pandemic

Trails Other States as Jobs Shift South

Percent Change in Private Employment, February 2020 — July 2024
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Over Last |18 Months Wages of Private Jobs in Massachusetts

Declines;

Change in Avg Weekly Wages - Private Emp,
Jan 2023 - July 2024
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Southern Cities See Accelerated Growth in Private Jobs

Percent Change in Private Employment, February 2020 — July 2024
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Private Employment Increased 21,000 Since

anuary 2023 Propelled by Health Care Hires

Change in Private Employment, Jan 2023 — July 2024
Other Services B 2.7
Leisure/Hospitality R 52
Health Care 27.2
Education B o7
Professional & Business Services -4.4
Financial Activities 1.7
Information  -7.4
Transportation and Utilities | W
Retail 2.9 I
Wholesale -1.4
Non-durable Goods 2.8 1
Durable Goods  -7.2
Construction 4.6
-10 -5 0 5 10 I5 20 25 30

Yellow bar sectors exceed $1,850 statewide average weekly wage

MTF Insight. Influence. Impact.
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Workforce Shortages Pose a

Constraint to Growth



An Aging Population: Residents Under 60 Years Old Fell by

145,000; Residents 60 or Older Increased by 113,000

Change in Massachusetts Population by Age Cohort,
April 1,2020 — July 1,2023
65+ 108,348

60 to 64 years 5,359
55 to 59 years -35,620 INNEENEEEEEEEN
50 to 54 years 31,058
45 to 49 years 26,841
40 to 44 years 23,141
35 to 39 years 16,466
30 to 34 years 9,654 N
25 to 29 years 21,275 1
20 to 24 years 3,562
I5to 19 years -9,550 N
10 to 14 years 221,813

5 to 9 years -10,959 N
Under 5 years -14,516 I

-60,000 -40,000 -20,000 0 20,000 40,000 60,000 80,000 100,000 120,000
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MA Prime Aged Workforce Has Declined by 240,000 Since 2001

MTF

In Thousands

MA Residents Aged 20 - 54
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MA Lost an Average of 4,500 Residents Aged 26 - 35 per

Year from 2013 - 2020, That’s Now Doubled to Over 9,000

MTF
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Net Outmigration of Peope Aged 26 - 35

6,443

2013 2014 2015 2016 2017 2018 2019

5,013
4,561 4,536
3,805
2,729
I 2,153

9,241 9,298

6,247

2020 2021 2022
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Professional Services, Financial

ctivities, and Information Sectors
Drive the State’s Economy



MA GSP Grew $140 Billion from 2014 - 2024; Professional Services,

Financial Activities, and Information Account for 70% of that Growth

Composition of State GSP Growth, 2014 to 2024
Government . $1.8
Other Services I $0.5
Leisure & Hospitality B s:s
Education & Health Services _ $14.0
Professional Services $59.3
é Financial Activities $15.5
é Information $25.6
Transportation & Utilities _ $10.9
Retail s
Wholesale EINN
Manufacturing . $1.7
Construction - $3.7
-10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00

Professional services includes life sciences and computer tech

MTF Insight. Influence. Impact.



Key Sectors Face Challenges

MTF

Information job growth falls nationally since January 2023, Massachusetts jobs shift to southern
states

Financial Activities job growth slows to |% nationally since January 2023, Massachusetts jobs shift
to southern states

Life sciences — Massachusetts is the global leader in talent and infrastructure, but high costs and
increased competition could limit future growth

Al — stiff competition for talent as tech jobs move south and Al investments flow to Silicon Valley
and New York

Climate tech — leadership in several verticals, funding and talent shortages may pose hurdles

Insight. Influence. Impact.
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Tech, Information and Financial

Activities Jobs Head South



MA Tech Employment Declines, Substantially

Below U.S. as Jobs Head South and West

Change in Computer Systems Employment, Feb 20 - July 24
40.0%
35.0% 33.8%
o 30.0%

30.0% 29.0% 27.7% 28.5%

25.0%

20.0%

15.0% 14.2%
10.0% 8.7%

5.0%

0.0%

MA FL CA X CO NC WA US
-5.0%
-6.29% -1.7%

-10.0%
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As Boston Area Tech Jobs Falter, Dallas, Denver,

Houston, and Seattle See Sharp Gains

Percent Change in Tech Employment, Feb 2020 — July 2024
50.0%

40.2%
40.0%

30.0%

21.6% 20.2% 21.2%
20.0%
- I
Boston Dallas Denver Houston San Francisco Seattle

-0.5%
-10.0%

-13.3%

-20.0%
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Financial Activities and Information Jobs Shift to

Florida, North Carolina, and Texas

Financial Activities Employment, Feb 2020 — July 2024 Information Employment , Feb 2020 — July 2024
25% 15%
21.6%

10.4% 10.3%
20%
10%

15% 5
13.0% 12.3% 5o,

3.1%

10% .
0%
5.1% o .
5% 4.4%  4.1%
I 1.8%  1.8% . l
-5% s
o I - 5.0% -4.4%

-10%
-5.1% -10.6% -10.2%

-5%

-10% -15%
CA CO FL MA NY NC X WA UN CA CcO FL MA NY NC X WA UsS

21
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In the Top Markets, Scientific Research Services

ob Growth Slows in 2023 & 2024

Change in Scientific Research and Development Services Change in Scientific Research and Development Services
Employment, Feb 2020 - Jan 2023 Employment, Jan 2023 - May 2024
30.0% 30.0%
25.2% 25.0%
25.0%
22.0%

R

20.4% 20.0%
20.0%
15.0% 13.7%
15.0% 13.5% 9
12.1% 12.2% 10.0%
5.0% o
10.0% 5.0% : 4.2%
. B e 1.9%
005 — L]
0% . MD MA N NY PA us
-5.0% -3.4%
0.0%
CA MD

-10.0%

23
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2022 - 2024 (Through June): Life Sciences Job

Postings Fall

Scientific Research and Development Job Postings on Change in Life Sciences Job Postings,
Indeed in the United States, 2022 - 2023
Index Feb, | 2020=100, Daily, Seasonally Adjusted Clinical lab
210 technologists &
Biological scientists  Medical scientists Biological technicians technicians
190 0%
170 -10%
» 150
B -20%
S
2 130
c
'; -30%
=110
90 ~40% -38%
-42%
70 -50%
50% -48%
50 .
$333332335535352535532535%3553353%259 -60%
583838383588 2=-2355833885882=-2583338385 -60%
PP IPUIP IR APUIPUIP ARSI g g G g g g s g (U T g s v A v g
888888888888 88888888888888888¢88 -70%
(o e I o B o e Be Eie I o HNe Bie Bie Nie INe B e e Be e BNe Nie Nie BNe Bie Bie Bie ENe B e INe BNe B Biel ]

Source — Under the Microscope, Avison Young

24
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https://www.avisonyoung.us/2024-life-sciences-outlook

Boston-Cambridge Remains the Leader in Talent and Funding

“Boston-Cambridge was our top market for R&D U.S. Life Sciences VC Fundingin 2023 -
. . . Breakdown by Market
talent again ... boasting the highest number of 6000
bioengineers and biomedical engineers, biochemists, s.000 7,670
7,000 6,670

biophysicists, microbiologists, medical scientists and

6,000

biological technicians in the U.S.”

5,000

$ Millions

4,000

Boston-Cambridge talent ranks: 3,000 —
|. BioPharma R&D 2,000
877 885
2. BioPharma Manufacturing 1,000 377 581 31> 366 0 571 384 0
3. Medtech o mE e = H =
. e teC _@r\\ 4@‘,\ -;\’\\3” & &N J- \é\@» @6\ oy 2 *k\q,
& S A oo &
Q}Oc; QQ'Q ('.:O\} ,?;} @Q} et GQ}Q Q\>\\ (\Q\ > C:)‘Z‘rb
U.S. Life Sciences Talent Trends 2024, Identifying America’s Most &Y Y & F %Qd\q"
o) X S
Compelling Clusters of Life Sciences Talent, CBRE, June 2024 Na < ((@QQ

25
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https://sprcdn-assets.sprinklr.com/2299/23693ee6-df4a-46ad-a2d7-99d99232ecba-1341753047.pdf

Scientific Research Jobs Increased 47,000 since 2015, Tech Jobs Up 2,700;

“the Cambridge-Boston area has become more biotech rather than Big Tech focused.” (

120.0

100.0

80.0

60.0

In Thousands

40.0

20.0

0.0

Scientific Research Employment, 2015 - 2024

104.4

104.2
99.5

90.4

83.1
78.4

70.8

65.2

60.7
56.7

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

In Thousands

120.0

100.0

80.

o

60.

o

40.

o

20.

o

0.

o

Comp Tech Employment, 2015 - 2024

2015 2016 2017 2018 2019 2020 2021 2022 2023

80.0 80.0

2024

MTF

Insight. Influence. Impact.
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https://www.aimaps.ai/download/whitepaper-sheets/from-west-to-the-rest-(white-paper1).pdf

Life Science Venture Deals Recover in Ql & Q2

2024; But Layoffs Climb

U.S. Life Sciences VC Deal Value MA Life Science Estimated Layoffs
$16.0 4,000 3 ,800
$14.6
$14.0 3,500
$12.0 3,000
$10.3 $10.3 2 500
$10.0 $9.0 $9.4 $3.9 2,500 ’ 2,425
E 8.0
5 $ ’ $7.0 $7'2 $7'2 $6.8 2'000
&
$6.0
1,500
$4.0
1,000
$2.0
500
$0.0
Ql Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 0
2022 2023 2024+ 2022 2023 2024 HI
Source — Q2 2024 — NCVA Venture Monitor, Pitchbook Sources: Biotech and Pharma: Funding vs. Layoffs, BBJ, Biotech layoff tracker, July 3,
2024

27
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https://pitchbook.com/news/reports/q2-2024-pitchbook-nvca-venture-monitor?utm_source=newsletter&utm_medium=email&utm_campaign=newsletter_axiosprorata&stream=top
https://www.google.com/maps/d/viewer?mid=1yN907LCxotCj4q5NpmfDiaVTQkfXAFc&femb=1&ll=42.40164800000004%2C-71.27769720000002&z=8
https://www.bizjournals.com/boston/news/2024/07/03/biotech-layoffs-2024-q2.html?utm_source=ActiveCampaign&utm_medium=email&utm_content=Democrats+tiptoe+toward+toppling+a+leader+they+like&utm_campaign=DL+07-03-24
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U.S. Climate Investments Have Not Recovered to

2021-2022 Levels of ~ $45 Billion per Year

Quarterly Climate Investment, 2020 - 2024 H|
16.0
14.3
14.0
13.0 |2.9 13.0
12.0 11.6
11.0
10.4
10.0 9.6
8.8
2 8.1
2 go 7.5
e 6.7
A . 6.5
6.1
6.0 5.6
4.8

40

30 33
) I I
0.0

8 S 8 8 ~ I~ P~ I~ N Q N Q Q Q < Q S S

S & & & & & & & & & & & & & & &§ & &g

—_— o (92] < —_ o m < —_— o (92] < —_ o m < —_— o

o o o} o o o o o o o o o o o o o o o
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Climate Tech Falls Broadly into Seven Vertical Categories

Transportation - EV autos and charging; electric micromobility and ridesharing; zero-emission planes and trains
Energy - Storage; hydrogen and low-carbon fuels; utility transmission and distribution

Food & Land Use - Vertical farming; sustainable fertilizer and animal feed; remote sensing for crop yield
Industry - Low-carbon cement, chemical and plastics, steel, manufacturing

Climate Management - Emissions and sustainability reporting

Built Environment - Sustainable building materials; low-carbon heating and cooling; prefab construction

Carbon - Offset marketplace and procurement platforms; carbon removal and storage technologies

30
MTF Insight. Influence. Impact.



Transportation, Energy, and Food & Land Use

Verticals Account for 75% of US Funding

U.S. Climate Tech Investment by Vertical Sector, 2020 - 2024 H|

Food & Land Use Industry Climate Mgmt.  Built Env

35.0

30.0 28.6

25.0

20.0

$ Billions

15.0

10.0

5.0

0.0

31
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Boston Ranks High in Climate Funding, Companies Founded

Climate Investments, 2020 - 2024 H| MA Percentage Share of US Climate Tech Activity,
0 2020 — HI 2023
18%
8.8
9 16%
16%
8
14%
7
12%
12%
6
E . 5.1 0%
& 4.4
@ O,
4 8%
3 6%
2 1.6 4%
| l i
0 0%
Boston Houston New York San Francisco Companies Founded Funding Amount

MTF Insight. Influence. Impact. 32



Massachusetts’ Strong Suits: Energy and Food & Land Use

$ Millions

Boston -

2,500

2,000

1,500

1,000

500 400

Climate Investments by Vertical
Sector, 2020- 2024 H1

2,300

1,600

545

MTF

14%

12%

10%

8%

6%

4%

2%

0%

Percentage Share of Companies within Key US States

13%

Long-duration
energy storage

9%

Hydro

9%

Short-duration
energy storage

7%

Solar

Insight. Influence. Impact.
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Massachusetts Ranked 5t in 2023
at 5.4% of Total National Al Jobs

State Share of National Al Jobs

35
S : UMD-LinkU
MTF ouree b Insight. Influence. Impact.



https://www.rhsmith.umd.edu/news/umd-linkup-ai-maps-transforms-ai-job-tracking-groundbreaking-approach

However, Boston-Cambridge-Newton

Ranked I Ith in Al Job Postings in 2023

Al Job Postings in 2023

New York-Newark-Jersey City, NY-NJ-PA 1,043
San Jose-Sunnyvale-Santa Clara, CA 763
Washington-Arlington-Alexandria, DC-VA-MD-WV 754
San Francisco-Oakland-Hayward, CA 725

Seattle-Tacoma-Bellevue, WA I 680
Dallas-Fort Worth-Arlington, TX | IEEEGgGEEEEEENEENEENENENNENNNN 307
Atlanta-Sandy Springs-Roswell, GA | IIIIEEGgGEENEEGEGEGEGNGN 296
Chicago-Naperville-Elgin, IL-IN-WI | I 290
Los Angeles-Long Beach-Anaheim, CA | HIIEEGgGEEEN 2338
Austin-Round Rock, TX | I 232
Boston-Cambridge-Newton, MA-NH | 212
San Diego-Carlsbad, CA | IIIENEGEEE |75
Houston-The Woodlands-Sugar Land, TX | NN |73
Philadelphia-Camden-Wilmington, PA-NJ-DE-MD | |64
Baltimore-Columbia-Towson, MD | NN |55

0 200 400 600 800 1000 1200
In Thousands

36
S : UMD-LinkU .
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https://www.rhsmith.umd.edu/news/umd-linkup-ai-maps-transforms-ai-job-tracking-groundbreaking-approach

Silicon Valley Dominates Al Funding

State of Al — Funding, 2020 — 2024 QI Total Funds, 2020 — 2024 Q|
35 100
29.9 90 88.4
30
80
25 23.8
70
w 20 60
8 0
= 15.8 é 50
|5 @
1.7 @
: 40
10
7.2 30
4.5
5 3.3 20 16.8
2.7 2.3 13.1
0.3
|
0 0
2020 2021 2022 2023 2024Q
0
Boston New York ®Silicon Valley Boston New York Silicon Valley

Source: CB Insights, State of Al Q1’24 Report, May 8, 2024 (here)
37
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https://www.cbinsights.com/research/report/ai-trends-q1-2024/

The Challenge: Keep Tech Talent in MA as Al Investments and

Remote Work Drive Relocation to Hotter Job Markets

* Al talent is leaving Massachusetts. The state is hustling to catch up. Kirsner, 4/24

* The Boston area produced just 17.8 new Al jobs per 100,000 residents
accounting for only 1.42% of new positions in Q| 2024.The Leading cities are:

San Jose (142.4),

Seattle (74.4)

San Francisco (49.3)

Austin (39.9),

Washington, D.C. (35.3)

Northwest Arkansas (24.7)

Raleigh (19.7)

Atlanta (19.0)

Boston (17.8)

* Al has the potential to transform the state’s largest industries, higher education, state
operations — or could upend those sectors, if Massachusetts falls behind.”

o 0O O o 0O O O o o

Source: Axios, April 18,2024
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https://www.axios.com/local/boston/2024/04/18/ai-artificial-intelligence-hot-spots-tech
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Private Investments and

Talent Are Essential to
Growth




Economic Development Principles

SELECT AREAS OF
STRENGTH WHERE
THE STATE HAS THE

BUILDING BLOCKS TO
REMAIN OR BECOME
ATOP 5 LEADER

MTF

ESTABLISH WORKING
PARTNERSHIPS WITH
BUSINESS AND
ACADEMIC LEADERS
TO PROMOTE AND
ADJUST PROGRAMS

USE PUBLIC FUNDS
AND TAX CREDITSTO
LEVERAGE PRIVATE
INVESTMENT, REDUCE
COSTS,AND DEVELOP
TALENT PIPELINES

PROMOTE
INNOVATION IN
CRITICAL SOFT

INFRASTRUCTURE

AREAS INCLUDING

HEALTH CARE AND
EDUCATION

40
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Life Sciences — Expand Leadership in Talent and Funding

Commit $ to maintain Use funds / tax credits Explore Al’s potential to Expand workforce
global leadership in a to assist with high lab increase speed and training programs for
vibrant yet increasingly costs that are pushing lower costs of drug life sciences and
competitive sector companies to locate to development biomanufacturing skills
alternative regions with community
colleges

41
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Climate Tech - Establish Leadership in Selected

MTF

Verticals; Scale Rapidl

Commit $ in authorizations and tax credits to establish Massachusetts
as a leader in specific climate tech verticals

To date, energy and food & land use have received the largest
investments; evaluate strengths and weaknesses to rank verticals’
growth potential versus competitors

Target spending and tax credits that leverage venture and institutional
funding accompanied by workforce development programs to build a
talent pipeline

7]
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Develop an Applied Al Hub, Targeting Key Sectors

of Likely Growth

Why an Applied Al Hub can fast-

. . Life Sciences / Biomanufacturing
track gains in productivity:

* Centralized resources Financial Activities

* Streamlined workflows

* Collaborations Information

Pre-built solutions

* Automated processes Health Care

Efficient resource allocation

* Rapid prototyping Education

43
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These Priority Areas are Central to Mass

Leads
" Prioricy | Governor | House | Senate.

Al Hub $100 $100 $100
Robotics $25 $25 $25
Life Sciences $500 $580 $226
ClimateTech $400 $400 $400
Share of All

Authorizations 36.4% 32.5% 26.2%

* Life Sciences, ClimateTech, Al & robotics are priorities of the pending economic development bill
(Mass Leads). Action on the bill is critical to:

o Extend the state’s commitment to its Life Sciences Initiative
o Use the Life Sciences playbook for a new ClimateTech initiative
o Create a new Al hub and provide support for the robotics industry

MTF Insight. Influence. Impact.
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