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This 2025 volume of .An Economic Report to the Governor of the State of Tennessee is the forty-ninth in a
series of annual reports compiled in response to requests by state government officials for assistance in
achieving greater interdepartmental consistency in planning and budgeting efforts sensitive to the overall
economic environment. Both short-term, or business cycle-sensitive forecasts, and longer-term, or trend
forecasts, are provided in this report.

The quartetly state forecast through the first quarter of 2027 and annual forecast through 2034
represent the collective judgment of the staff of the University of Tennessee’s Boyd Center for Business
and Economic Research in conjunction with the Quarterly and Annual Tennessee Econometric Models.
The national forecasts were prepared by S&P Global Market Intelligence. Tennessee forecasts, current
as of December 2024, are based on an array of assumptions, particularly at the national level, which are
described in Chapter One. Chapter Two details evaluations for major sectors of the Tennessee economy
and presents the short-run and long-run outlook for the state economy, with an agriculture section
provided by the University of Tennessee Institute of Agriculture. Finally, Chapter Three focuses on
artificial intelligence (Al) and its potential economic implications. This chapter provides a brief description
of many of the Al applications currently available, as well as an analysis of Al adoption rates across
states, industries, and firm sizes. The chapter also provides a discussion on the potential impacts of Al on
employment, and how Al-focused education and workforce development can play key roles in helping to
mitigate job losses as Al continues to be integrated into the economy.

The primary purpose of this annual volume—published, distributed, and financed through the
Tennessee Department of Finance and Administration, Tennessee Department of Economic and
Community Development, the Tennessee Department of Revenue, and the Tennessee Department of
Labor and Workforce Development—is to provide wide public dissemination of up-to-date economic
analysis to planners and decision-makers in the public and private sectors.

Lawrence M. Kessler
Research Associate Professor and Project Director
Boyd Center for Business and Economic Research
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The U.S. economy demonstrated remarkable
resilience in 2024, surpassing many forecasts
for a year that began with recession concerns.
Through the first three quarters of 2024,
inflation-adjusted gross domestic product (real
GDP) posted quarterly growth rates of 1.6
percent, 3.0 percent, and 2.8 percent, leading
to a year-over-year increase of 2.7 percent as
of September 2024. This strong performance
stands in contrast to the sluggish growth
observed in peer economies like the European
Union, where quarterly GDP growth remained
between 1.0 and 1.3 percent. The U.S. continues
to outpace global peers in navigating post-
pandemic economic challenges.

Consumption remained the primary driver
of GDP growth, accounting for approximately
three-quarters of the overall increase. Services
dominated this growth, driven by the expanding
healthcare sector, which has grown at an
annualized rate of 5.6 percent since 2021.
Additionally, rising goods consumption boosted
third-quarter economic performance, with
purchases of recreational and medical goods
leading the way.

Despite this growth, inflation remains a
key concern, albeit moderated compared to
previous years. The Consumer Price Index
(CPI) increased by 2.6 percent over the past 12
months, near the Federal Reserve’s 2 percent
target. However, housing costs, which rose
by 4.2 percent year-over-year, contributed
disproportionately to inflation, accounting
for 73 percent of the overall rate. High
mortgage rates and supply shortages have
exacerbated affordability issues, with half of
U.S. homeowners and renters reporting struggles
with housing payments.

The labor market remains a bright spot, with
unemployment rates at 4.1 percent
overall and 3.5 percent for prime-age workers.
The economy added 2.2 million jobs over the past
year, and labor force participation rates remain
steady, even in light of an aging population. Wage
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growth outpaced inflation, with inflation-adjusted
earnings rising by 1.4 percent, though gains were
uneven across industries.

Investment spending also contributed
to GDP growth, particularly in the second
and third quarters, with notable increases in
information technology and aircraft purchases.
Federal policies, such as the Bipartisan
Infrastructure Law and CHIPS Act, supported
manufacturing and infrastructure investments,
offsetting declines in commercial real estate
spending. Strong corporate profits were reflected
in a record-breaking stock market performance,
with the S&P 500 reaching all-time highs as of
the time of writing.

Looking ahead, while there are measures
of pessimism reflected in both consumer
confidence and financial metrics such as the
yield curve, the strong underlying fundamentals
of the economy are expected to lead to further
growth. Specifically, changes in gross domestic
product are expected to slow but remain
positive, with quarterly annualized growth
rates forecasted between 1.8 and 2.3 percent in
2025. Inflation is projected to stabilize near the
Federal Reserve’s target, while easing monetary
policy will bring incremental interest rate cuts,
building on reductions initiated in late 2024 as
the Federal Reserve seeks to balance inflation
control with sustained economic growth.
Challenges in the housing market are likely to
persist, with affordability concerns continuing
to dominate. Employment gains are expected to
moderate, with projected employment gains of
1.3 million for 2025, and an unemployment rate
averaging 4.4 percent for the year.

Despite mixed signals, the U.S. economy is
poised for continued resilience, supported by
strong consumer spending and robust business
investment. Federal policy initiatives and
moderating inflation are expected to sustain
economic momentum, though geopolitical and
trade uncertainties remain potential risks to the
forecast.



The Tennessee economy continues to stabilize
as effects from the COVID-19 pandemic and
ensuing recovery dissipate. Tennessee saw extremely
strong growth as it recovered from the pandemic,
with inflation-adjusted gross domestic product
(real GDP) growth of 9.0 percent in 2021 and
4.0 percent in 2022. Economic growth began to
moderate thereafter, as real GDP advanced by only
1.9 percent in 2023. Expectations are that economic
growth in Tennessee will continue to moderate over
the near term as the recovery winds down, with a
slightly slower rate of GDP growth relative to the
nation in 2024, but then stronger growth in 2025.
Specifically, Tennessee real GDP will expand by 2.4
percent in 2024 and 2.5 percent in 2025, while the
U.S. economy is projected to grow by 2.7 percent
and 2.0 percent in 2024 and 2025 respectively.
Slower state growth in 2024 is largely driven by
timing, as the Tennessee economy recovered
more quickly from the pandemic and is therefore
stabilizing sooner as well.

Job growth in Tennessee continues to moderate
as well. The state added roughly 58,000 new jobs
to payrolls in 2023, which was in line with pre-
pandemic job gains, but well below the 100,000-plus
jobs added in both 2021 and 2022. Monthly jobs
data provide additional evidence of a cooling labor
market. In the first half of 2023, the state added
an average of roughly 8,000 jobs per month, but
starting in July 2023 Tennessee began to see labor
force contractions, with 4 out of the 5 months
from July through November seeing negative job
growth. Since then, job growth has largely turned
positive, but gains have been much smaller. In the
third quarter of 2024 (July through September),
Tennessee added an average of only 2,600 jobs
per month. As a result, we project that nonfarm
employment growth will increase by 0.7 percent in
2024 and 1.1 percent in 2025, representing much
more moderate increases of 22,500 jobs and 36,400
jobs respectively.

Tennessee’s unemployment rate, which remains

EXECUTIVE SUMMARY

at a historically low level, has drifted upward in
recent months. The state rate reached an all-time
low of 3.0 percent in July 2024 but increased to
3.3 percent as of October. Expectations are that
the unemployment rate will continue to slowly rise,
averaging 3.2 percent for the 2024 year as a whole,
3.3 percent in 2025, and 3.4 percent in 2026. The
rising unemployment rate will be driven by both a
slowdown in job growth, as well as an increase in
the number of unemployed people as the economy
cools and it takes longer for some job seekers to
find work.

Nominal personal income will advance at an
above trend rate of 6.1 percent in 2024 due to
strong and sustained growth in wages and salaries.
Expectations are that personal income growth will
moderate back towards historic trends, and grow
by 4.6 percent in 2025, as both wage growth and
job growth slow. After adjusting for inflation, real
personal income will increase by 3.6 percent in
2024 and 2.6 percent in 2025. On a fiscal year basis,
nominal personal income is projected to grow by 5.3
percent in FY24/25 and 4.7 percent in FY25/26.

Over the long term (10 years out), Tennessee
real GDP growth will hover around its pre-
pandemic trend of roughly 2.5 to 2.6 percent per
year from 2026 through 2029, but then decelerate
to around 2.3 to 2.4 percent from 2030 through
2034. Similarly, nonfarm employment will advance
by 1.2 to 1.4 percent per year during the first half
of the forecast horizon, before slowing to 0.8 to 1.0
percent growth towards the end of the long-term
forecast horizon. Slightly slower growth towards the
end of the long-term forecast horizon is due to the
aging population coupled with lower fertility rates
leading to a smaller potential workforce over the
long term.

In addition to the economic forecast, this
chapter also provides a summary of the updated
population projections released by the Boyd Center
for Business and Economic Research and the
Tennessee State Data Center.' This section delves

' The full set of population estimates and projections can be found at https://tnsdc.utk.edu/estimates-and-projections/boyd-center-population-projections/
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THE TENNESSEE ECONOMY, CONTINUED

into a number of important long-run trends in
population growth. Of note, the state population
is projected to increase by 600,000 people between
2020 and 2030, which would be slightly higher
than the gains seen during the previous decade.
Population growth will slow in the ensuing decade,
adding 427,000 new residents between 2030 and
2040. This slowdown is driven by two important
factors. First net migration, which rose to record
levels over the last two years, is expected to recede
to more normalized levels over the long term.

Second, low fertility rates coupled with rising deaths
among an aging population will limit population
growth. Between now and 2040, the number of
senior citizens (aged 65 and older) is projected

to increase by 11.7 percent, and the number of
individuals aged 85 and older is expected to rise by
71.8 percent. Most of this growth will be driven by
aging among current residents rather than an influx
of out-of-state retirees, and, importantly, this will
lead to an increased demand for health care and
other support services.

ARTIFICIAL INTELLIGENCE: INSIGHTS AND ECONOMIC IMPLICATIONS

Artificial intelligence (Al) represents a
significant technological advancement of our
time, characterized by the ability of machines
to perform cognitive tasks typically associated
with human intelligence. Al has advanced so
rapidly in the last decade that it can outperform
humans in areas like image classification and
reading comprehension. The rapid advancement
of Al abilities and its increasing use within some
industrial sectors have sparked significant interest
and debate regarding its economic impacts. This
chapter examines the current pace of business
adoption and provides an analysis of the
economic implications of Al, focusing on both
the potential benefits and risks associated with its
widespread adoption.

Al adoption has tremendous potential to
enhance economic efficiency, and efficiency
gains are crucial for businesses seeking to remain
competitive in an increasingly digital economy.
Al-driven automation and optimization processes
enable firms to streamline operations, reduce
waste, and improve decision-making accuracy.
Other Al technologies such as machine learning
and predictive analytics provide valuable insights
that drive innovation and strategic planning.

Despite its economic promise, national survey
data from February 2024 indicate that only 5 percent
of US. firms are using Al to produce goods and
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services. The rate of Al adoption varies significantly
across states, industries, and firm sizes. States with
Fortune 500 companies, large metropolitan areas,
or cutting-edge research universities tend to have
higher adoption rates. Coastal states California,
Washington, Florida, and Delaware are among the
leaders. Smaller, more rural states like Mississippi,
West Virginia, North Dakota, and Maine have
some of the lowest rates. Tennessee ranks 17th
among the states, just below the national average
at 4.9 percent. There is also significant variation
across industrial sectors. Information leads all
sectors with an 18 percent adoption rate, followed
by Professional, Scientific, and Technical Services
at 12 percent. In contrast, Mining, Quarrying, and
Oil and Gas Extraction; Accommodation and
Food Services; Transportation and Warchousing;
Agriculture; and Construction all have adoption
rates below 2 percent. Interestingly, with regards
to firm size, larger firms (with 250 employees or
more) and smaller firms (with 1 to 4 employees) are
more likely to adopt Al than medium-sized firms.
Larger firms likely have more resources to invest in
new technologies, such as Al, while smaller firms
are more nimble and can implement new strategies
more quickly.

While AI adoption among businesses
remains modest, there is a growing recognition
of Al’s transformative potential. Businesses



are increasingly investing in Al research and
development to harness its capabilities for
competitive advantage. The disparity in adoption
rates across industrial sectors and different size
firms highlights the need for targeted support
programs that encourage smaller firms and lagging
industries to embrace Al technologies. While the
growing investment in Al by businesses signals

a shift towards broader adoption, it also raises
important questions about the implications for the
workforce, particularly as certain jobs may be at
risk of displacement.

The impact of Al on employment is
multifaceted. While Al has the potential
to displace certain jobs, particulatly those
involving routine tasks, it can also create new
job opportunities. Historical data indicates that
technological advancements often lead to the
emergence of new occupations. However, the
transition may not be uniform across all industries.
The most vulnerable jobs are those whose tasks
are repetitive and lacking in mechanical complexity
(e.g billing clerk), and this is where Al excels.

It is essential for policymakers and educational
institutions to develop strategies that facilitate
workforce reskilling and upskilling to ensure a
smooth transition into an Al-integrated economy.
Firms can help too. Continuous learning programs
for current employees can help them adapt to new
roles created by Al advancements.

To tully realize the benefits of Al while
minimizing its disruptive effects on employment,
there must be a concerted effort toward education
and workforce development. Educational
institutions should incorporate Al-related
curricula at all levels to prepare students for
future job markets. Tennessee has been a strong
supporter of the Al Education Project for
K-12 learners, and the University of Tennessee
launched an applied Al program during the Fall
2024 semester. Collaboration between stakeholder
groups can accelerate the adoption of beneficial
Al technologies while addressing potential

EXECUTIVE SUMMARY

drawbacks. One such effort, the Al Tennessee
Initiative, is a broad-based effort that brings
together academic, industry, and community
partners to enhance education, promote research,
and ensure Al benefits for every economic sector.

While education and workforce development
are essential for harnessing the benefits of Al,
it is equally critical to address the societal risks
that accompany its integration. This includes
implementing ethical considerations and robust
regulatory frameworks to safeguard vulnerable
populations. Concerns have been raised that
Al could worsen income inequality, introduce
biases in hiring practices, and exacerbate housing
discrimination. For instance, if not properly
managed, biased algorithms in recruitment
can reinforce existing disparities. Likewise,

Al applications in financial services require
scrutiny to prevent discriminatory lending
practices. Policymakers must prioritize ethical
issues such as data privacy, accountability, and
algorithmic transparency in decision-making
processes involving Al systems. In response to
these and other challenges, governments are
beginning to enact legislation to regulate Al use,
as demonstrated by recent bills passed in various
states across the U.S,, including Tennessee.

In summary, the economic impacts of Al are
vast and complex. The macroeconomic implications
include increased productivity and potentially
higher economic growth rates. As Al technologies
mature, their integration into various sectors will
likely drive significant advancements in healthcare,
finance, manufacturing, and other industries. The
cumulative effect of these improvements will
contribute to sustained economic growth and
enhanced global competitiveness. While Al offers
significant potential for enhancing efficiency and
productivity, it also presents challenges related to
job displacement and societal risks. Policymakers
and business leaders must navigate these challenges
carefully to harness Al’s benefits while mitigating
its risks.
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CHAPTER 1: THE U.S. ECONOMY

In this Chapter —

1.1. The U.S. Economy: Year in Review
Introduction
Consumption and Inflation
Housing and Interest Rates
Employment and Wages
Investment and the Stock Market
Government Spending and Major Policies
International Trade

Introduction

The story of the U.S. economy in 2024 is a
now-familiar one. Economic indicators, such as
overall growth and stock-market performance,
remain very strong, but consumers continue
to struggle with high prices, particularly in
the housing market, which has dampened
confidence.

Real gross domestic product (real GDP),
which measures a country’s total inflation-adjusted
output, grew by 1.6 percent, 3.0 percent, and 2.8
percent over the last three quarters. Indeed, despite
the fact that some forecasters expected a recession
heading into 2024, the economy has continued
with year-over-year growth of 2.7 percent as of
September 2024, far outpacing the expectations of
all but the most optimistic predictions.

This growth is perhaps even more remarkable
when considered in a broader global context. As
shown in Figure 1.1, the economies of the United
States’ closest peer—the European Union—grew
at a far-more sluggish rate of between 1.0 percent
and 1.3 percent each of the three quarters. This
sluggish performance contrasts sharply with the
performance of the US., which has had greater

The U.S. Economy | CHAPTER 1

1.2. The U.S. Forecast
Consumption

Investment

Interest Rates and Inflation
Labor Market

Federal Budget

International Trade

1.3. Alternative Scenarios

success navigating the turbulent economic
conditions in the wake of the COVID-19
pandemic.

However, not all is well with the U.S. economy.
Despite its solid economic growth—and, perhaps
in part because of it—inflation remains a serious
concern, as consumers’ purchasing power is
eroded by rising prices. Although the Consumer
Price Index (CPI) rose just 2.6 percent during the
past year—slightly above the Federal Reserve’s 2
percent target—the cumulative effect of several
years of increasing prices has taken a toll. In the
University of Michigan’s October 2024 Survey of
Consumer Confidence, 46 percent of respondents
said they were worse-off financially than in
2023, with 43 percent of all survey participants
attributing their degraded financial condition to
higher prices.

Despite consumer pessimism, the year
delivered other positive signs of economic
performance, including strong inflation-adjusted
wage growth, continuing low unemployment levels,
and record-setting stock-market performance.
These trends, and the prospects for the year
to come, are discussed in greater detail in the
remainder of this chapter.
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.1: Overall, the U.S. Economy Remains Strong,
Even as Growth in Other High-Income Eurozone Countries Stagnates (Q4 2019 = 100)
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Consumption and Inflation

As is typically the case, consumption was the
largest contributor to GDP growth during the
year, accounting for roughly three-quarters of the
overall increase. As shown in Figure 1.2, gains in
consumption spending started off relatively slowly,
growing by 1.9 percent in the first quarter, but has
accelerated throughout the year, with annualized
growth rates of 2.8 percent and 3.5 percent in the
second and third quarters, respectively.

As is often the case, much of this growth is
attributable to increased output from the services
sector, which has contributed between 1.7 and 2.2
percentage points to the top-line consumption
growth during the year so far. In turn, approximately
half of the growth in services is attributable to the
expanding healthcate sector, despite the fact that this
industry comprises only one quarter of all services
consumption.. This rapid growth is a trend that
started in mid-2021, wherein healthcare has expanded
at an average annualized rate of 5.6 percent.

2z 2023 2024

While the services were the most consistent
contributor to GDP in 2024, rising spending on
goods bolstered economic growth during the 3rd
quarter, with a 5.6 percent annualized growth rate.
This surge was attributable to durable and non-
durable goods in roughly equal measure. During
the past twelve months, purchases of recreational
goods ($38 billion) have been the leading driver of
durable goods, while medical and pharmaceutical
purchases ($33 billion) was the nondurable
category exhibiting the largest increase.’

Vehicle sales, in contrast, have stagnated
since their brief recovery after the pandemic. As
demonstrated by Figure 1.3, the annualized sales of
passenger vehicles and light trucks have fluctuated
between 15 and 16 million during 2024, a pace that
is historically low outside of recessions and the
sluggish recovery from the 2008 financial crisis.

A primary reason for depressed automobile
sales is consumer’s decision to retain their existing
cars for longer periods. As shown in the figure,
the average vehicle age reached an all-time high of

' All dollar figures are inflation-adjusted (using a base of 2017), unless otherwise noted.
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

15

10

15

10

15

10

Figure 1.2: Consumption Growth is Strong, Driven by Goods Spending
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1.1.

THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.3: Vehicle Sales Have Stagnated as Consumers Retain Existing Cars and Trucks for Longer Periods
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12.6 years during 2024. Consumers are maintaining
their cars in response to higher interest rates,
making auto loans more costly, and higher vehicle
prices, which rose by 33 percent in the wake of

the pandemic, due to supply chain issues, and have
been very slow to recover, remaining 26 percent
higher than their end-0f-2019 baseline.

This pattern—surging prices in the wake of
pandemic, attributable to supply-chain disruptions
and pent-up consumer demand—has repeated
itself across nearly all major classes of goods.

This is clearly illustrated by Figure 1.4, which
displays that while inflation is approaching the
Federal Reserve’s annual target rate of two percent,
a reversal of recently rising prices—which would

be indicated by negative inflation, or deflation, is
unlikely. Moreover, while consumers would prefer
prices to be much lower, deflation is generally
considered very harmful by policymakers. If prices
decreased sharply, businesses would be required

to sell their inventories at a loss, which can lead to
mass layoffs, and, ultimately, a recession.”

Ultimately, inflation in the U.S,, is very
comparable to that of European countries.
Specifically, as of October 2024, aggregate prices
in the U.S. have risen by 2.6 percent during the
last several months, as compared to 2.0 percent in
Europe. If inflation is measured by annualizing the
most recent quarter’s price increases, the U.S. and
Europe are virtually identical, with annualized rates
of 1.4 percent and 1.5 percent, respectively.

The fact that the U.S. has a slightly higher
inflation rate is not surprising. Indeed, the U.S.
inflation rate is perhaps lower than what might
be expected, given that inflation tends to rise in
tandem with economic growth, and the output of
the U.S. economy has meaningfully outperformed
Europe in the post-pandemic years. This suggests
that domestic policy for fighting inflation has been
particularly effective, even as global factors pushed
prices upward.

As shown in Figure 1.5, Most of the inflation
during the year was attributable to housing, a
trend that has persisted from 2023. The rising

2 For context, the most recent episode of deflation greater than 1 percent was during the Great Recession. The most recent episode of deflation greater than 5

percent was the Great Depression.
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.4: Inflation in the U.S. Remains Comparable to European Peers, Despite Stronger Economic Growth
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Figure 1.5: While Energy Inflation has Subsided, Housing Costs are Still Increasing
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price of shelter increased by 4.2 percent year-
over-year, adding 1.9 percentage-points to the
overall inflation rate. In other words, rising housing
prices accounted for 73 petrcent of the inflation
experienced during the year. However, consumers
obtained some relief from rising fuel costs, as
energy prices decreased by 4.9 percent over the
same period.

Even as inflation slows to historically
acceptable levels, the ‘new normal’ of high
prices have taken their toll, with 43 percent of
respondents to the University of Michigan’s
Consumer Confidence Survey noting that they
were worse-off financially in the current year
due to rising prices. Moreover, perhaps no other
area has placed more strain on consumers than
the increased cost of housing. Only 21 percent
Americans feel that now is a good time to buy a
house, a sharp departure from the 20 years prior
to the pandemic, when an average of 67 percent
of individuals thought it was a good time to buy.’
Morteover, a recent survey by Redfin, an online
real estate company, indicates that half of all
U.S. homeowners and renters are struggling with
housing payments, causing many to cut back on
discretionary spending, such as vacations (35
percent), or taking more drastic measures like
skipping meals or selling belongings (22 percent
and 21 percent, respectively).*

Given the housing market’s continued role in
affecting the daily lives of U.S. citizens, we discuss
it in greater detail in the following section.

Housing and Interest Rates

Although the pace of housing price increases
has moderated compared to last year, accessing
affordable housing continues to be a significant
hurdle for many Americans in the post-pandemic
economic environment. Figure 1.6 offers
additional insights, showcasing trends in the Zillow
Home Value Index (top panel) and the Zillow
Observed Rent Index (bottom panel) from eatly
2020 onward. These indices compare national

home values with those observed in selected
metropolitan areas across the Southern U.S.

Overall, the average sales price for single-
family homes increased by 2.8 percent during the
year, bringing the cumulative appreciation since
January 2020 to 46.3 percent. Likewise, rental
prices increased by 3.3 percent during the year.

However, not all metropolitan areas have
experienced the same trends. Some, such as
Knoxville, had single-family home prices increase
steadily and remain elevated (by 75 percent).
Others, such as Austin, experienced an initial surge
of prices, up to 73 percent in mid-2022, which has
abated somewhat, falling to 42 percent, in-line with
national trends. The decrease of prices in Austin
is generally attributed to increases in housing
supply, driven by new construction and slower in-
migration of individuals from out-of-state.

The supply-and-demand dynamics in Austin
illustrate one of the main drivers of rising
housing prices nationwide. Figure 1.7 illustrates
this succinctly. From the onset of the Great
Recession in 2008 until much of 2018, the rate
of housing starts—a measure of housing-unit
construction—generally matched the formation of
new households, much of which was stimulated
by work-from-home jobs. However, beginning in
2019, this relationship began to diverge; household
formation began to outpace the supply of homes
built, putting pressure on prices, a trend that
became far more pronounced during the pandemic.

Enticed by the prospect of rising house prices,
investors—both individuals and firms buying
rental properties—started pouring money into real
estate, further increasing demand and, likewise,
prices. While both issues of the housing gap and
heightened investor interest have decreased from
their pandemic-era highs, they remain elevated in
comparison to the historical baseline.

Moreover, for potential homebuyers and
renters looking for increased affordability, there
is not cause for much optimism. Housing starts
remained relatively flat in the current year at 1.3

® Source: “Housing,” Gallup, (April 1-22, 2024). https://news.gallup.com/poll/162752/housing.aspx. Accessed December 2, 2024.

4 Source: “Redfin Survey: Half of U.S. Homeowners and Renters Struggle to Afford Their Housing Payments,” (April 5, 2024). https://investors.redfin.com/news-
events/press-releases/detail/1077/redfin-survey-half-of-u-s-homeowners-and-renters-struggle. Accessed December 2, 2024.
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.6: Growth in Housing Values and Rent Have Slowed, but Prices Remain High
(Jan. 2020 = 100)
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.7: A Relative Lack of Housing Supply, Combined with Investor Interest, Continue to Keep Housing Prices High
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million, and are forecast to remain roughly the
same, despite high home prices. One driver behind
a lack of supply response is the elevated cost

of construction materials, which remain almost

40 percent above the pre-pandemic baseline,
decreasing only 2.4 percent year-over-year. Given
the high cost of supplies, many private builders
are hesitant to build a large inventory of homes,

as a sharp decrease in either input prices or home
values could lead to potential bankruptcy.

Overall, the main federal policy tool currently
utilized to curb housing-price growth—and inflation
in general—is adjusting interest rates. During 2022
and the first half of 2023, the Federal Reserve (the
Fed) steadily increase rates in an attempt to combat
the surging inflation rate. Now that the annual rate
of inflation has closed-in on the Feds target rate of
two percent—and is in-line with typical inflation
rates prior to the Great Recession—the central bank
is delicately balancing the need to keep inflation
low, which would entail maintaining current interest
rates, with stimulating economic growth, which
would necessitate cutting them.

8 | 2025 TENNESSEE ECONOMIC REPORT

Figure 1.8 shows that the Federal Reserve
opted for a measured interest rate decreases in
the third quarter of 2024, a trend that is expected
to continue through their December meeting. As
interest rates have fallen, so have average 30-year
mortgage rates, which decreased from 7.4 percent
in November 2023 to 6.8 percent in November
2024.

Employment and Wages

Robust labor markets remain a consistent
bright spot in the economy, though unemployment
has risen slightly in the past year. As shown in
Figure 1.9, the overall and prime-age (25 to 54
years of age) unemployment rates were 4.1 percent
and 3.5 percent, respectively, as of October
2024, both experiencing a rise of 0.3 percentage-
points year-over-year. To provide context, this
is slightly better than unemployment rates prior
to the COVID-19 pandemic, when prime-aged
unemployment averaged 3.6 percent for the years
from 2016-2019. The rise in unemployment rates
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.8: Interest Rates Have Decreased Slightly,
As Federal Reserve Balances Inflation Concerns with a Desire to Stimulate Growth
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Figure 1.9: Unemployment Increased Slightly During the Year, But Remains Low
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

was most pronounced among those without a
high-school degree, which experienced a rate
increase of 0.8 percentage points during the year.
Moreover, as shown in the top panel Figure
1.10, labor force participation rates (LFPR) have
remained relatively constant in 2024, settling at
62.6 percent as of October 2024, a 0.1 percentage-
point decrease over the same month in 2023.
Overall rates remain slightly depressed when

compared to the pre-pandemic (2016-2019)
average of 62.9 percent. This is a by-product of
demographic change, rather than individuals being
unable—or unwilling—to work. This is clearly
demonstrated by the bottom panel of Figure 1.10,
which shows that labor force participation has
actually zncreased among all working-age individuals,
which is more than offset by the baby-boom
generation entering retirement age.

Figure 1.10: Labor Force Participation Rates Remain Steady,
While Overall Declines from Pre-Pandemic Period are Due to an Aging Population
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Overall, the economy added 2.2 million
workers to nonfarm payrolls between October
2023 and October 2024. The largest gains were
in the education and health services sector,
where payrolls rose by nearly 1.0 million over
the last 12 months. Jobs in the government
sector grew by roughly 500,000 over the
12-month period, leisure and hospitality jobs
grew by 294,000, and construction employment
rose by 216,000. In contrast, manufacturing
employment fell by 58,000, and employment in
the information sector remained relatively flat
since last October.

Consistent with low unemployment, wage
growth was robust during the year, with inflation-
adjusted earnings (real earnings) increasing by 1.4
percent, as shown in Figure 1.11. Effectively, this
indicates that rising earnings outpaced inflation
during the year, meaning that workers are able to
purchase more goods and services.

These gains were shared by many industries,
particularly by workers in the professional services

and financial sectors, which tend to be more highly
educated. Notably, the growth of real wages in the
retail industry was much slower, rising 0.6 percent
year-over-year. This slower growth is consistent
with long-term trends. Finally, the inflation-
adjusted earnings in education and health sector
decreased during the year, by 0.2 percent, meaning
that the wages for the typical worker in those
industries failed to keep pace with the rising cost
of living,

While the overall increase in real wages is
encouraging, it still lags notably between the
economic output generated per worker (i.e.
productivity). This is demonstrated by Figure
1.12, which shows that output per worker surged
during the period from 2020 through 2024,
bolstered in part by the rapid technological
change in working arrangements brought forth
by the pandemic. Nonetheless, many workers
have not fully benefited from these productivity
gains, which have mostly translated to rising
profits for firms.

Figure 1.11: Real Wages Experienced Strong Overall Growth
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THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.12: Despite Real-Wage Growth, Earnings Still Lag Behind Overall Labor Productivity
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We conclude this section by integrating
information on rising wages with data on
housing prices, since shelter tends to be the
greatest out-of-pocket expense for most
workers. Specifically, we compare estimated
mortgage payments on a new home, which were
calculated using prevailing mortgage rates and
Zillow home-price data, to the average family
income.’

The top panel of Figure 1.13 displays
the nationwide results of such an analysis, the
average estimated mortgage payment decreased
to 23 percent of family income in 2023, down 2
percentage-points during the year. Put another
way, 39.8 percent of individuals nationwide cannot
afford the ‘average’ home in their state, meaning
that the estimated mortgage payments would
comprise more than 30 percent of their income.

217 28 2019 20 M2 2022 0@ 2024

There is substantial variation in affordability
across the U.S., where coastal states tend to have
much higher prices, while those in the South
and Midwest tend to have home costs below the
national average.

Investment and the Stock Market

Business investment made an outsized
contribution to GDP in 2024 so far, with
inflation-adjusted investment growing by
annualized rates of 3.6 percent, 8.1 percent, and
1.1 percent in each of the first three quarters.
Overall, investment has increased by 3.4 percent
over the last four quarters.

As shown by Figure 1.14, the majority of
this growth is from heightened purchases of
equipment, which grew by $70 billion over the

5 This analysis also assumes a 15-percent down payment across all years, which is approximately the current average.

Source: “Down Payments Ease in Q3, but Remain Near Recent Highs,” Realtor.com, (October 22, 2024). https://www.realtor.com/research/down-payment-report-

oct-2024. Accessed December 2, 2024.
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.13: Gains in Real Wages Have Slightly Improved the Affordability of Housing During the Year,
Though this Varies by State
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1.1. THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

Figure 1.14: Investment Spending Increased, Led by Equipment Purchases
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THE U.S. ECONOMY: YEAR IN REVIEW, CONTINUED

past year, with most of that output occurring over
the second and third quarters of 2024. Most of
this investment was concentrated in two areas—
information technology investments ($44 billion)
and aircraft purchases ($27 billion).

While equipment purchases accounted for 51
percent of the increase in business investment,
intellectual property remains an important groth
area for the U.S. economy, adding $50 billion
in real output during the past four quarters.

This, however, is a modest rise in comparison

to previous years, when firms were making
consistently large investments to keep up with
technological change, much of it associated with
telework.

Lastly, investment in structures made a
modest contribution to growth during the
last twelve months, adding $14 billion in
output. Structure investments were driven
by manufacturing ($24 billion) and power
($8 billion) investments, likely related to the
ongoing effects of the Bipartisan Infrastructure
Law and CHIPS act, which were offset by falls

in commercial and healthcare investments (a
decrease of $15 billion).

Bolstered by strong economic growth and
record profits, overall business values, as reflected
by stock prices, surged in 2024, as shown in Figure
1.15. The S&P 500 Index, which reflects the prices
of the largest U.S. companies, settled at 6,032 as of
November 29, its highest value of all-time, as of
that date, and a 30 percent increase relative to the
same time last year.

The market-wide price-to-earnings ratio
(PE Ratio) of the S&P 500 crept up to 28.5,
up meaningfully from the past year, and higher
than the 30-year average of 25.8. This could
indicate that investors are particularly optimistic
about future economic performance—thereby
expecting that future profits will grow quickly.
However, it could also be an example of so-
called ‘irrational exuberance’ within the market,
when investors are buying stocks based on the
simple speculation that prices will continue to
rise, rather than based on the fundamentals of a
particular firm’s performance.

Figure 1.15: Stock Prices Reached All-Time Highs in 2024, Driven by Record Profits
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Government Expenditures and Major Policies

Increased government consumption and
investment continues to be a major part of GDP
growth, with $128 billion of additional infllation-
adjusted growth over the past four quarters,
representing a 3.3 percent year-over-year increase.
As shown in Figure 1.16, state and local spending
continues to be a steady contributor, consistent with
ptior years. Overall, this area of spending added

$83 billion to economic output, which is partially
attributable to continued funds flowing from the
Bipartisan Infrastructure Law (BIL), much of which
went to state and local governments.

Much of the remaining increase in government
output was attributable to defense spending, which
included large increases (5.2 percent) in pay across
the entire military and large investments in naval
shipbuilding.

Beyond government spending on consumption

Figure 1.16: Growth Rate of Government Consumption and Investment Has Fallen,
Primarily Due to Decreases in State and Local Spending
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and investment, it is important to account for
expenditures that do not directly contribute to gross
domestic product. These include subsidies, transfer
payments (such as Social Security), and interest
payments. Inflation-adjusted spending in these
categories rose by just over $173 billion year-over-
year, reflecting a 5.2 percent increase. The primary
driver of this growth was higher interest payments
on the federal debt, which grew by $94 billion. As
of the third quarter of 2024, government debt
stands at 96.0 percent of gross domestic product, up
from 93.2 percent during the same period last year.

1.2. THE U.S. FORECAST

International Trade

Overall economic growth was somewhat slowed
by international trade during 2024, which subtracted
approximately $138 billion of real GDP growth (see
Figure 1.17). This change was primarily driven by
a large increase in goods imports, which increased
by $192 billion year-over-year. While the amount
of goods exported by the U.S. rose by $67 billion, it
was not enough to offset the outflowing funds. The
net exports of services, which favored the US. in
2023, also contributed slightly to the trade deficit.

Even as the US. economy experiences strong
growth, low unemployment, and record highs in the
stock market, there is still pervasive discontentment
with the economy heading into 2025. This feeling
is succinctly captured by Figure 1.18, which plots
the University of Michigans Consumer Sentiment
Index. Overall, while the average consumer’s mood

has recovered a bit since the end of last year,
bolstered by lower inflation expectations, it still
remains historically low.

Indicators such as low consumer sentiment
often precede recessions, which is one reason
why forecasters have been pessimistic about the
economy’s prospects over the last several years.

Figure 1.17: Net Exports Decreased Year-over-Year, As Imports of Goods Accelerated
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Another potential warning sign for a recession
comes from investors, rather than consumers—the
so-called yield curve, which is the difference in
effective interest rates on 10-year treasury bonds and
3-year treasury bills.

This dynamic is illustrated in Figure 1.19. The
top panel tracks the yield curve over time, while
the bottom panel depicts the recession probability,
as estimated by the Federal Reserve Bank of New
York, based exclusively on yield curve rates. During
2023, the yield curve “inverted,” meaning that the
long-term (10-year) bond had a lower effective
interest rate than the short-term (3-year) bill, a
condition that has persisted into 2024.

The inversion of the yield curve is widely
regarded as a troubling indicator because long-term
interest rates are generally higher to compensate
investors for the added risk of holding debt over
extended periods. When long-term rates fall below
short-term rates, it suggests that investors expect the
Federal Reserve to make significant rate cuts in the
near future—an action most commonly associated
with recessionary periods. However, in this case
the Federal Reserve aggressively increased rates
in an effort to curb economic activity and reduce
inflationary pressures. As inflation has eased they have
recently started to cut rates, and most believe that the
Fed will continue cutting rates in the near future.

Despite the pessimistic indicators at the end
of last year, the U.S. economy proved itself to
be extraordinarily resilient, growing at rates that
exceeded the expectations of all but the most
optimistic forecasters. Moreover, the Federal
Reserve’s interest-rate policy does not appear to
have stoked inflation, meaning that monetary policy
is still available as a means to stimulate investment
and the economy as a whole.

With these factors in mind, the national outlook
calls for slowing—but still positive—economic
growth through the fourth quarter of 2024
and continuing through 2025. Easing monetary
policy (i.e. reducing interest rates) and continued
moderation of inflation will lead to annualized
quarterly growth rates of between 1.8 and 2.3
percent during the year, leading to a real GDP
increase of 2.0 percent for the 2025 year as a whole.

It should be noted that the forecast does not
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include any assumptions about potential policies

that could be passed by the incoming Trump
Administration. Perhaps the most relevant proposed
policy for forecasted values—because it does not
require congressional approval—is the president-
elect’s stated plans to drastically increase tariffs on
imported goods. If such a policy is implemented, it is
predicted they will slow near-term GDP growth and
increase inflation, as the cost of tatiffs have histotically
been borne by domestic firms and consumets.

Consumption

Personal consumption spending is expected
to be the main driver of U.S. economic growth in
2025, increasing by 2.6 percent, and accounting for
89 percent of the forecasted change in real GDP.
The majority of this growth is expected to come
from the same sources as in 2024 with durable
goods ($106 billion) and healthcare ($87 billion)
providing a plurality of increased output.

Investment

In contrast to consumption, investment is
expected to play a smaller role in 2025. While
investments in information technology are
expected to remain strong, the forecast does not
anticipate repeat-performances from aircraft
investment—due, in part, to the Boeing Co. strike
which slowed production—or manufacturing
investment. Nonetheless, growth of 2.1 percent
is expected in business investment, primarily on
the strength of continued intellectual property
investment and growing inventories.

Interest Rates and Inflation

As supply chain disruptions from the
pandemic fully resolve, inflation is expected to
further converge on the Federal Reserve’s target
rate, reaching 2.1 percent during the year. So-called
‘core’ inflation, which excludes food and energy,
is expected to be slightly higher, at 2.6 percent.
Core inflation is slightly higher, as it implicitly
places higher weight on housing prices, which
are expected to appreciate faster than the overall



The U.S. Economy | CHAPTER 1

1.2. THE U.S. FORECAST, CONTINUED

Figure 1.18: Consumer Sentiment Recovered Slightly in 2024, Mirroring Falling Concerns About Future Inflation
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Figure 1.19: The Yield Curve Suggests Recession Risk Has Abated Slightly During the Year
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rate. This is consistent with a relative lack of new
housing, which is expected to growth at a rate
similar to the past two years.

As inflation has reached manageable levels, the
Federal Reserve is likely to continue cutting rates,
reaching 4.6-4.7 percent by the end of 2024, and
continuing with incremental cuts down to 3.1 percent
by the end of 2025. These cuts will likely translate to
lower mortgage rates, which are expected to fall to 5.5
percent by the fourth quarter of 2025.

Labor Market

Consistent with slightly slower GDP growth,
the unemployment rate is expected to rise slightly,
reaching 4.5 percent by the end of 2025, with a 4.4
percent rate when averaging across the entire year;
despite the increase, this still remains quite low by
historical standards. Moreover, even amidst the
demographic shifts caused by an aging population,
nonfarm employment is projected to increase by
1.3 million in 2025, or 0.8 percent year-over-year.
The majority of this employment is expected to
come from two sectors: education and health
services and leisure and hospitality, which combine
to add a projected 880,000 jobs. The largest
decrease comes from the retail trade sector, which
is projected to shed 140,000 jobs during the year.

The labor force participation rate, which
measures the percent of the civilian population
aged 16 and up who are working or actively seeking
employment, is projected to remain at 62.6 percent for

The baseline forecast outlined above
reflects the latest economic data and assumes a
continuation of the current policy environment.
However, alternative scenarios—both mote
adverse and more favorable—are possible.

On the downside, risks include ongoing
geopolitical conflicts, such as those in the Middle
East and Ukraine, which could disrupt global
energy markets and drive-up prices. Persistently
high inflation could compel the Federal Reserve to
slow or halt its planned rate cuts and job growth
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both the 2024 and 2025 years as a whole. However, in
2025, labor force participation among those under 65
is expected to tick up by 0.2 percentage points, while
the participation rate among those aged 65 and over
will fall by 0.2 percentage points as the Baby Boomer
generation continues to age.

Federal Budget

The amount of publicly held debt as a
percentage of GDP is expected to rise above 100
percent by the end of 2025, an all-time high. This
is a function of both increasing interest payments
on existing debt and increased social spending
on transfer-payment programs, such as Social
Security and Medicare. Given that the number of
adults 65 and older will continue to increase by 13
percent over the next five years—with a 23 percent
increase of those aged 85 and older, which are the
most intensive users of Medicare resources—this
trend is extremely likely to continue.

International Trade

Similar to 2024, net exports are expected to
slow GDP growth in the upcoming year. Specifically,
goods imports are expected to rise by $160 billion,
while export growth will only partially offset the
impact to economic output. Goods exports are
expected to grow faster than exported services (4.8
percent for goods, as compared to 2.5 percent for
services), a reversal of the post-pandemic trend.

may underperform expectations. Additionally, as
discussed above, potential shifts in U.S. trade policy
leading to higher import costs could dampen
economic activity in the short term.

Conversely, an optimistic scenario might
unfold if geopolitical tensions ease, labor market
demand strengthens, and inflation moderates
further. Policy measures such as business
deregulation or tax reforms could also encourage
greater business investment, providing a boost to
economic growth.
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2.3.

The Tennessee economy continues to show
steady but more moderate growth as the effects
of the pandemic and ensuing recovery dissipate.
During the recovery, Tennessee inflation-adjusted
gross domestic product (real GDP) rose by a
robust 9.0 percent in 2021 and another strong
rate of 4.0 percent in 2022. The state economy
then started to stabilize, growing by a below
trend rate of 1.9 percent in 2023. Importantly,
economic growth in Tennessee was slower than
the nation in 2023, which was the first time that
this occurred since 2019. This is likely driven by
timing more than anything, as the state economy
recovered more quickly from the pandemic and
is therefore stabilizing sooner as well. More
moderate growth continued in the first quarter

2.4. Forecast at a Glance

2.5. Tennessee’s Agricultural and
Forest Industries and Rural
Economy
Introduction

Agriculture and Primary Forestry
Food, Fiber, and Forestry Manufacturing in Tennessee

of 2024, as Tennessee real GDP advanced by
only 0.3 percent, but real GDP growth then
accelerated to 3.0 percent in the second quarter.
Looking ahead, the state is projected to see
moderate economic growth over the next two
years, with Tennessee seeing a slightly slower rate
of GDP growth relative to the nation in 2024,
but then stronger growth in 2025. Specifically,
Tennessee real GDP will expand by 2.4 percent
in 2024 and 2.5 percent in 2025, while the U.S.
economy is projected to grow by 2.7 percent and
2.0 percent in 2024 and 2025 respectively.

More moderate economic growth can be seen
in the state labor market as well. In 2023, the
state labor force grew by 1.8 percent, representing
a net addition of 57,800 wotkers. This was
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consistent with pre-pandemic employment

gains, but well below the 100,000-plus workers
added in both 2021 and 2022. Despite strong

job growth, the Tennessee economy faced a
persistent shortage of workers over this period.
That is, the number of job openings exceeded
the number of people looking for work. This was
not due to a disappearance of workers, as there
were 140,000 more workers on Tennessee payrolls
at the end of 2023 than there were prior to the
pandemic (February 2020). Instead, this was
largely driven by an incredibly strong economic
recovery leading to an elevated number of job
openings. This suggests that the state labor force
is not large enough to keep up with a sustained
period of above trend economic growth. This

is not unique to Tennessee, as the U.S. economy
faced a similar labor shortage issue. As economic
growth softens, we expect the labor shortage to
recede. Evidence of this is already apparent. As
of September 2024, the shortfall of workers has
decreased to 58,000 in Tennessee (compared to
190,000 the year prior), which is the lowest it has
been in nearly 3.5 years. Importantly, however,
future job growth could be limited to some extent
by a shortage of available workers, especially as
the Baby Boomer generation continues to age out
of the workforce.

Job gains have been uneven through the first
three quarters of 2024 as well, with employment
growth of 2.6 percent in the first quarter, followed
by weaker gains of 1.8 percent and 0.4 percent
in the second and third quarter respectively. As a
result, state employment is projected to increase
by only 0.7 percent for the 2024 year as a whole,
representing an addition of only 22,500 new
workers. Expectations are that Tennessee nonfarm
employment growth will see a slight uptick in
2025, and expand by 1.1 percent (an increase of
36,400 workers). Most broad sectors will only
see moderate employment growth in 2025. One
exception is the natural resources, mining, and
construction sector, which is projected to expand
by 3.3 percent and add 5,400 workers to payrolls in
2025. This will be driven by increased construction
employment, as interest rates come down, leading
to a reduction in the cost of borrowing, and
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an uptick in both residential and commercial
construction projects. The other exception is the
education and health services sector, which will
continue to show strong employment gains (up

3.3 percent in 2025). This is largely driven by an
aging population leading to a sustained demand for
health care.

Tennessee’s unemployment rate has slowly
increased over the last few months, from an
all-time low of 3.0 percent in July 2024 to 3.3
percent as of October 2024. Nonetheless, this
is still 0.8 percentage points below the national
rate of 4.1 percent, and represents an extremely
low rate of unemployment. However, as the
economic recovery winds down, expectations
are that the number of job openings will fall and
the unemployment rate will continue to drift
upward, as it takes longer for unemployed people
to find work in a slower growth environment.
Tennessee’s unemployment rate is projected to
average 3.2 percent for 2024, but then increase
to 3.3 percent in 2025 and 3.4 percent in 2026.
By comparison, the national rate is projected to
increase to 4.5 percent by 2026.

Importantly, a slower growth environment
does not imply a recession. Rather, we expect
year-to-year gains to moderate but remain positive
in the near term.

Over the long term, Tennessee real GDP
will advance at a compound annual growth rate
of 2.5 percent per year from 2024 to 2034. This
is comparable to the 2.6 percent rate of growth
seen during the decade prior to the pandemic
(2011 to 2019). However, expectations are
that the state economy will see slightly slower
economic growth towards the end of the long-
term forecast horizon (2030 through 2034) due
to an aging population leading to fewer prime
age workers (aged 25 to 54) and slower potential
economic growth in the long run.

Finally, the Tennessee forecast does not
account for any potential policy changes made by
the incoming Trump administration. Of the many
policies discussed during his campaign (e.g. tariffs,
immigration reform, tax cuts), it is unclear which
will be put in place, the details/scope of those
policies, and their timing,



The Labor Market

In Tennessee, nonfarm employment rose by
1.8 percent in 2023, representing a net gain of
57,800 workers. This was a significant slowdown
relative to the robust job growth seen in 2021
and 2022, but is more in line with pre-pandemic
job growth trends. State job growth seems to be
moderating in 2024 as well, growing by a relatively
strong 2.6 percent in the first quarter (compared
to the previous quarter), but then slowing to 1.8
percent in the second quarter and 0.4 percent in
the third quarter.

Figure 2.1 presents monthly nonfarm jobs in
Tennessee from January 2016 through the fall of
2024. Payrolls in Tennessee continue to track above
pre-pandemic levels. As of October 2024, there
are roughly 184,000 more workers in Tennessee
than there were in February 2020. However,
monthly gains have tapered off significantly since
the summer of 2023. In the first two quarters of
2023, the state added an average of roughly 8,000
jobs per month, but starting in July 2023 Tennessee

The Tennessee Economy | CHAPTER 2

began to see labor force contractions, with 4 out
of the 5 months from July through November
2023 seeing negative job growth. Since then, job
growth has largely turned positive, but gains have
been smaller, as the recovery seems to have wound
down. In the third quarter of 2024 (July through
September), Tennessee added an average of only
2,600 jobs per month.

A slowdown in employment growth is evident
across most broad sectors of the Tennessee
economy, as shown in Figure 2.2. In October
2022, nonfarm jobs in Tennessee rose by a
robust 4.1 percent over the same month last year,
representing a year-over-year increase of nearly
130,000 jobs. However, nonfarm jobs only grew
by 0.5 percent in October 2023 (up 16,500),
and 1.4 percent in October 2024 (up 45,200). A
similar pattern can be seen across most broad
sectors. Employment in the professional and
business services sector rose by 3.8 percent in
October 2022, but then fell by 2.6 percent and 1.3
percent respectively in October 2023 and 2024.
This sector employs a relatively large number of

Figure 2.1: There are Nearly 184,000 More Workers in Tennessee Than There Were Prior to the Pandemic,
but Job Gains Have Slowed Since the Summer of 2023
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2.2. THE CURRENT ECONOMIC ENVIRONMENT, CONTINUED
Figure 2.2: Job Growth Has Softened Across Most Broad Sectors in Tennessee
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temporary workers (compared to other sectors),
and the need for temp workers has likely fallen as
economic growth has moderated. Similarly, jobs
in leisure and hospitality rose by 8.1 percent in
October 2022, but slowed to 2.3 percent growth
in October 2023, and 0.1 percent in October
2024. This broad-based slowdown in employment
growth does not suggest an impending recession,
rather that the state economy is normalizing
following an incredibly strong economic
recovery. One sector, that is bucking the current
trend thus far is education and health services,
which continues to see increasingly strong job
growth—growing by 3.5 percent, 4.7 percent,
and 6.0 percent in October 2022, 2023, and
2024 respectively. Sustained growth in this sector
has been driven by gains in private educational
services, as well as employment growth in
hospitals, ambulatory health care services, and
nursing and residential care facilities.

Turning to county-level data, Figure 2.3
reports employment growth between March
2023 and March 2024. During this period, 61
of Tennessee’s 95 counties saw positive job
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growth, but there was a large degree of variation.
Haywood County (home to Ford’s soon to be
operating Blue Oval City automotive plant) saw
the strongest rate of growth, by a wide margin,
expanding by 61.0 percent and gaining over 3,200
workers in the 12-month period. At a distant
second was Sequatchie County, which saw job
growth of 7.0 percent (gaining 243 workers).

Job growth was also positive in all of the larger
metropolitan areas. Davidson County added 8,847
jobs, Knox County saw an increase of 4,558 jobs,
employment in Hamilton County rose by 4,570,
and Shelby County gained a more modest 950
jobs. In contrast, there were 34 counties that saw
a contraction in the number of workers over the
last 12 months. In percentage terms, the largest
reductions were in Lauderdale County (down 14.5
percent) and Meigs County (down 7.4 percent).
These represented job losses of 969 and 153
respectively. Also of note, Williamson County
saw a 3.2 percent reduction in employment,
representing a loss of 4,817 jobs over the last 12
months. This was the only county neighboring
Davidson to experience job loss.
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2.2.

THE CURRENT ECONOMIC ENVIRONMENT, CONTINUED

In addition to the overall slowdown in
Tennessee employment growth, the number of job
openings in Tennessee seem to be normalizing, but
are still somewhat elevated. Figure 2.4 presents
the number of monthly job openings, hires, and
separations in Tennessee. As of September 2024,
there were 169,000 job openings across the state.
This was much lower than the 304,000 openings
from last September. Furthermore, job openings
have averaged roughly 166,000 per month over
the last five months. This is still slightly higher
than the pre-pandemic levels (150,000 in 2018
and 141,000 in 2019), but the most recent five
months of data suggest that job openings are
largely normalizing. By comparison, the number
of hires and separations are hovering around 2019
levels. As a result, the number of unfilled jobs
still exceeds the number of workers available in
the state. Figure 2.5 reports Tennessee’s labor
demand (i.e. total number of workers needed
across the state) versus labor supply (i.e. total
number of people working or looking for work).
Seeing that the number of jobs needed in the state
(labor demand) exceeds the number of available

workers (labor supply) indicates that there is still a
shortage of workers in Tennessee. The shortage,
as measured by the vertical distance between the
two lines, currently sits at 58,000, suggesting that
even if every unemployed worker in Tennessee
found a job today, there would still be 58,000
unfilled job openings throughout the state.

This gap between workers needed and workers
available has existed for 3.5 years now, but this

is the smallest it has been since eatly-2021. The
shortage has also become much less pronounced
over the last 11 months, as job openings started
to recede in November 2023. It is also important
to note that, despite having roughly 184,000 more
workers in Tennessee today than there were prior
to the pandemic, Tennessee still has a shortage

of workers. This shortage has largely been

driven by the stronger and longer than expected
economic recovery, which has led to increased
economic activity and an increase in the demand
for jobs (i.e. more job openings). As economic
growth has moderated, we have seen job openings
start to normalize and this shortage has fallen
considerably.

Figure 2.4: Job Openings in Tennessee Remain Slightly Elevated but are Nearing Pre-pandemic Levels
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Figure 2.5: The Shortage of Tennessee Workers Persists, but has Become Much Less Pronounced
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The unemployment rate in Tennessee sits
at a neatly all-time low of 3.3 percent — only 0.3
percentage points above the record low that we saw
in July of this year. By comparison, the U.S. rate
rests at 4.1 percent. Low rates of unemployment are
driven by a number of factors, including a shortage
of workers both due to a still (slightly) elevated
number of job openings coupled with a smaller
pool of available workers following the pandemic.
The latter has also led to a prolonged reduction in
the state’s labor force participation rate, as shown in
Figure 2.6. Labor force participation is measured
as the percentage of the civilian population 16
years and older who are working (employed) or not
working but actively seeking a job (unemployed).
Labor force participation fell dramatically at the
onset of the pandemic for both the state and the
nation. However, participation rates have trended
back up for the US., but remain depressed in
Tennessee. One potential reason for this is that
Tennessee has seen an uptick in net migration in
recent years, and an increasingly larger share of
those moving to Tennessee have been older. Figure
2.7 shows that from 2010 to 2019 only 10 percent

of new Tennesseans were between the ages of 55

to 64, however, in the most recent three years this
percentage has nearly doubled to 18 percent. While
this group of in-migrants are below the standard
retirement age, they are less likely to work than those
in the prime working age group of 25 to 54.

Figure 2.8 reports the October 2024 labor force
participation rates across all states. There were 21
states with participation rates below the U.S. rate of
062.6 percent. Tennessee, at 59.4 percent had the 11th
lowest participation rate, but labor force participation
was below the U.S. average in all southeastern states
except Virginia.

The labor force participation rates discussed
above are from the Bureau of Labor Statistics
derived from the Current Population Survey
(CPS). The CPS is a monthly survey of 60,000
U.S. households and provides official labor
force statistics for each state and the nation
as a whole. The Census American Community
Survey (ACS) also collects data on labor force
characteristics based on a larger survey of 3.5
million U.S. households, but with a longer time
lag. Annual ACS data are only available through
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Figure 2.6: Labor Force Participation in Tennessee Remains Depressed
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Figure 2.7: A Larger Share of People Aged 55 to 64 Have Moved to Tennessee
Over the Last Three Years Than During the Previous Decade

Percentage of Net Migrants by Age, 2010-2019 versus 2021-2023
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Source: U.S. Census Bureau Source: Bureau of Labor Statistics.

Note: *Migration data from 2016 are removed due to a seemingly spurious one-year fluctuation that is inconsistent with the rest of the data series, and are also inconsistent with
the population estimate net migration components from the same year. However, the same general trend persists even with the 2016 data included.
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2023, while the most recent CPS data are from
October 2024. Labor force participation rates
tend to be higher in the ACS. This is partly
because of differences in how people complete
each survey (on their own in the ACS, but with
an interviewer in the CPS) as well as differences
in the activities that count as looking for work
when unemployed.' Based on the ACS labor
force data, 63.5 percent of Tennesseans were
working or looking for work in 2023 versus only
59.4 percent according to the CPS data. Similar
to the CPS data, however, Tennessee’s labor
force participation rate was still below the U.S.
rate of 64.6 percent from the ACS.?

Regardless of which survey is used, the
labor force participation rate in Tennessee has
consistently been lower than that of the nation.
Another potential explanation for lower labor force
participation in Tennessee (and the south region in
general) is poorer health outcomes and behaviors,
which is linked to lower labor force attachment.

On average, healthier individuals are more likely to
work, can be more productive, and will take fewer
sick days. Unfortunately, however, Tennessee has a
higher prevalence for a number of serious health
ailments than its national counterparts (Figure
2.9). In addition, Tennessee has a higher rate of
overdose deaths, infant mortality, obesity, and adult
smoking. Improvements in these metrics could
provide a boost to the labor force over the long
term.

In addition, college educational attainment
in Tennessee lags the national average. On
average, higher educational attainment is linked
to stronger labor force attachment. In previous
years, Tennesseans had a lower rate of high
school graduates than the national average, but
the state overtook the nation in 2021 and has not
ceded ground over the last two years (Figure
2.10 Panel A). It has been very encouraging to
see these gains made at the high school level, and
sustaining this trend could have strong positive

Figure 2.9: Tennesseans Have a Higher Prevalence of Serious Health Ailments
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Source: Centers for Disease Control and Prevention, Behavioral Risk Factor Surveillance Survey, 2023.

' Differences between ACS and CPS labor force measures are discussed here: https://www.bls.gov/lau/acsga.htm#Q06.

2 For additional analysis and discussion of Census ACS labor force participation data, see the recent Boyd Center brief at https:/haslam.utk.edu/publication/

tennessees-post-pandemic-labor-force-recovery
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implications for the labor force and economic
growth going forward. Figure 2.10 Panel B
reports the percentage of Tennesseans aged

25 or older with a Bachelot’s degree or higher,
which has also shown strong gains over the last
decade, increasing from 25.7 percent in 2015 to
31.7 percent in 2023. Unfortunately, however,

the state still lags the nation. In 2015, the state’s
percentage with a Bachelor’s degree or higher

was 4.9 percentage points below the national
average. Fast forward to 2023, and the state is still
4.5 percentage points lower than the U.S. This is
another important area where gains could provide
a boost to the state economy.

Income, Earnings, and Taxable Sales

In 2023, Tennessee nominal personal
income grew by a robust rate of 6.3 percent.
This was largely driven by strong gains in
wages and salaries (up 6.0 percent in 2023),
as businesses increased wages, on average, in
order to attract workers and fill the surplus

of job openings across the state. Figure 2.11
reports average hourly earnings in Tennessee
along with year-over-year earnings growth. In
2023, hourly earnings grew by an average of 4.7
percent per month, and as a result the average
wage rose from $28.79 in December 2022 to
$29.85 in December 2023. By comparison,
prior to the pandemic, wage growth averaged
only 3.7 and 3.6 percent per month in 2018 and
2019 respectively. Personal income growth was
also boosted by income from rent, interest, and
dividends, which grew by double digits for the
second year in a row (up 12.0 percent in both
2022 and 2023) due to elevated rents and high
interest rates.

Of course, earnings vary widely across
sectors, as shown in Figure 2.12. In December
2023, workers in the financial activities sector
saw the highest wages, earning an average of
$38.26 per hour, followed closely by those in
professional and business services ($36.30/
hour) and the information sector ($35.54). In
comparison, those working in the leisure and

Figure 2.10: Adult Educational Attainment Rates Over Time, Tennessee versus the U.S.
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Figure 2.11: Wage Growth is Starting to Subside
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hospitality sector saw the lowest average wages,
earning $19.31 per hour.

In the first half of 2024 nominal personal
income continued to show strong growth,
increasing by an annual rate of 8.3 percent in the
first quarter and 6.2 percent in the second quarter.
Similar to 2023, income gains were driven by strong
growth in wages and salaries, but in this case, it was
not due to rising wages, but rather stronger job
growth. Total wages and salaries are determined
based on the prevailing wage rate and the total
number of jobs in Tennessee. In 2023, job growth
was modest while pay rates were rising. Conversely,
in the first quarter of 2024, job growth saw an
uptick, while wage growth slowed (see Figure 2.11).
Nonetheless, the increase in first quarter job growth
helped to prop up total wages and salaries for the
state and led to an increase in nominal personal
income. In addition, federal transfer payments
saw strong growth in the first half of 2024, as
social security payments continue to rise due to
the aging population and continued cost of living
adjustments leading to increased monthly payments.

The Tennessee Economy | CHAPTER 2

Even after adjusting for inflation, Tennessee real
personal income rose by a robust annualized rate
of 4.7 percent in the first quarter and 3.5 percent in
the second quarter of 2024.

Per capita income in Tennessee continues to
trail the national average. As of the second quarter
of 2024, nominal per capita income is $65,253 in
Tennessee, versus $72,217 for the U.S. However,
Tennessee has been slowly catching up. In 2012,
average income in the state was 11.6 percent
below the national average, but as of 2024 it trails
the nation by 9.5 percent. Still, income growth in
Tennessee will need to consistently grow at a faster
pace than the U.S,, for the state to make further
gains. As in years past, this issue is not unique
to Tennessee. Figure 2.13 shows that with the
exception of Virginia, all of the southeastern states
have a per capita income that is below the national
average. Furthermore, Tennessee has the third
highest per capita income among southeastern
states, only behind Florida and Virginia.

Per capita income also varies widely across
the state. Figure 2.14 reports per capita income

Figure 2.13: Tennessee Per Capita Income Trails the Nation,
but is Third Highest Among all Southeastern States, 2024Q2
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across all Tennessee counties for 2023. Williamson
County continues to report the highest per capita
income level in the state, at $128,610, which also
represents the 25th highest among all counties in
the U.S. There were only four Tennessee counties
with average income levels above the 2023 national
average of $09,162—Williamson, Davidson, Fayette,
and Loudon, and only four additional counties with
per capita income above the 2023 state average of
$62,310 —Wilson, Sumner, Knox, and Hamilton. In
contrast, there were 39 Tennessee counties with an
average income below $45,000, and nine of which
were below $40,000. Per capita income was lowest
in Lake County ($32,554) followed by Hancock
County ($33,223).

Taxable sales in Tennessee slowed considerably
in 2023 relative to the robust rates of growth
seen in 2021 and 2022. Specifically, taxable sales
grew by 3.0 percent in 2023, compared to 21.3
percent in 2021 and 10.7 percent in 2022. Part of
this slowdown was driven by a three-month sales
tax holiday on food purchased at grocery stores,
which led to a 4.6 percent contraction in food store
(taxable) sales for the year. However, the overall
slowdown in taxable sales was also due to base
effects, as it is very difficult to sustain strong rates
of growth following two years of double-digit
increases. Despite this slowdown, taxable sales are
still well above their pre-pandemic levels. In 2023,
taxable sales totaled over $200 billion, which was
more than 40 percent higher than the $141 billion
in sales from 2019. There are a number of factors
that have led to this increase, including higher
prices and an increase in the Tennessee population.
In addition, the expansion of sales tax collections
on remote/online purchases, which began in the
summer of 2019 and was expanded in 2020 has led
to a sizeable increase in taxable sales each year.

Through the first three quarters of 2024,
taxable sales growth has been mixed. In the first
quarter, taxable sales grew by a very strong 16.4
percent, then fell by 1.4 percent in the second
quarter, before growing by 11.3 percent in the
third quarter. Strong first quarter growth was
largely driven by food store purchases (up 133.3
percent) due to the end of the sales tax holiday.
Food store purchases then fell by 18.5 percent in
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the second quarter, and purchases at auto dealers
also contracted by 0.5 percent in the second
quarter. The latter potentially occurred due to
expectations that interest rates would come down
later in the year, which they did, so consumers may
have delayed major purchases that required a loan.
Finally, in the third quarter, purchases from auto
dealers rose by 8.3 percent, coinciding with the
first Federal Reserve interest rate cut. In addition,
food store purchases rose by a robust 52.5 percent,
and taxable sales from the other retail and service
category grew by a strong 20.8 percent. The latter
includes remote/online sales, and was likely driven,
in part, by Amazon Prime Day, which occurred in
mid-July this year.

Population Trends

From 2022 to 2023, Tennessee added 77,513
new residents, representing an increase of 1.1
percent. This was more than double the USS. growth
rate of 0.5 percent (representing an addition of
1.6 million people). Strong population growth in
Tennessee continues to be driven by an uptick in
people moving in, as the state added more than
76,000 new Tennesseans through net migration
in 2023. This is the second highest net migration
number seen in the data’s history, lagging only behind
the 2022 number of 91,811. At the same time,
natural population change (i.e. births minus deaths)
rose, and the state added more than 1,000 additional
people through higher births and fewer deaths.

Over the last year, 42 states and the District
of Columbia saw population gains (Figure
2.15). Tennessee saw the 6th largest increase in
population, with only South Carolina, Georgia,
North Carolina, Florida, and Texas, all states in the
Census defined South region, adding more people.

At the county level, 90 of Tennessee’s 95
counties saw population growth between 2022 and
2023 (Figure 2.16). Rutherford County gained the
most people, adding 6,419 new residents, followed
by Knox County (up 5,289), and Hamilton County
(up 5,262). Regionally, population gains were

The Tennessee Economy | CHAPTER 2

strongest in Middle Tennessee, with Davidson
County and those surrounding Davidson all

seeing strong population growth. Counties in East
Tennessee also saw healthy growth, especially those
surrounding Knox County and Johnson City. In
general, we are seeing strong population growth in
the larger metropolitan areas and their surrounding
counties, along with smaller but more widespread
increases among rural counties in the eastern two-
thirds of the state. The main exception continues
to be Shelby County where the population fell by
0,315 over the last year. Furthermore, the only five
counties to see population losses in 2023 were all
in West Tennessee (Shelby, Wayne, Haywood, Lake,
and Lauderdale), and among the West Tennessee
counties that did see positive growth, population
gains were relatively modest.

Population Projections

This fall, the Boyd Center for Business and
Economic Research and the Tennessee State Data
Center updated the population projections by
county through 2070. The primary take-away from
these projections is that the state’s population is
expected to grow steadily and consistently over
time, reaching 8 million by 2041 and growing to
over 9 million by 2070 (Figure 2.17). Embedded
in this growth are the continuation of several
trends such as an increased number of seniors and
growing racial and ethnic diversity. As Tennessee’s
population composition changes, so may the
demand for various public services and supports,
particularly on a per-capita basis. Trends that have
emerged more recently include increased rates of
net migration and elevated deaths. It remains to be
seen whether these newer patterns are transitory
or likely to persist. In this section we highlight
a number of short- and long-run patterns in
population trends across Tennessee.”

Long-run Trends in Population Growth

The first long-run trend is that Tennessee’s
population has grown steadily throughout the state’s
history and growth is projected to continue. The state

¢ This is a high-level overview. More detailed information and discussion can be found at https:/tnsdc.utk.edu/estimates-and-projections/boyd-center-population-

projections/
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Figure 2.17: Tennessee Resident and Projected Population, 1910-2070

Decennial Census
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Sources: US Census Bureau, Boyd CBER UT.

is expected to add more than 600,000 people between
2020 and 2030; about 35,000 more people than were
added between 2010 and 2020. The resulting 8.7
percent increase this decade puts it on par with last
decade’s 8.9 percent gain. But beyond that point,
the state’s population increases are expected to
slow somewhat. Between 2030 and 2040 the level
of growth is expected to pull back to a 5.7 percent
gain when projections show an increase of 427,000
people over the decade. The reasons for the projected
slowdown between 2030 and 2040 are mostly
attributable to a growing number of deaths among
an aging population and uncertainty about how long
recent high levels of net migration will persist.

The second long-run trend that is projected
to continue is the increasing numbers of senior
and older citizens living in Tennessee. Between the
present and 2040, the number of senior citizens
is expected to increase by 11.7 percent while the
number of individuals aged 85 and older is expected
to increase by 71.8 percent (Table 2.1). While
Tennessee is an attractive location for retirees, most
of this growth is driven by aging among current
residents. There were more live births in the U.S. in
1964 than any year on record until just before the
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Table 2.1: Projected Population Change of
Tennesseans, 2022-2040

Age Group 2022 2040 Change (Percent)
65t0 74 729,524 815,120 85,596 (11.7%)
7510 84 372,230 506,795 134,565 (36.2%)
85 and over 119,236 204,895 85,659 (71.8%)
All Seniors 65+ 1,220,990 1,526,810 305,820 (25.0%)

Sources: US Census Bureau, Boyd CBER UT.

Great Recession. That cohort will turn 65 in 2029
and 75 in 2039. As this segment of our population
continues to grow, we can expect elevated levels of
demand — not just for health care, but for support to
maintain independent living,

The third long-run trend is the continued
racial and ethnic diversification of Tennessee’s
population. While the populations of all races
are expected to continue increasing over the next
20 years, growth will be particularly pronounced
among the Hispanic population and the category
of ‘Other and Two or More Races.” Most of the
growth in the latter category has recently been
driven by increases in the number of individuals
who identify as biracial or multiracial (Table 2.2).



Table 2.2: Projected Population Change of Tennesseans by Race, 2022-2040

Race Group

White non-Hispanic
Black non-Hispanic
Hispanic

Other and Two-More Races

Sources: US Census Bureau, Boyd CBER UT.

Emerging Trends

Death rates were still well above pre-
pandemic levels in 2022. In fact, there were
more deaths in Tennessee in 2022 than in 2020.
Before the pandemic, deaths were gradually but
steadily increasing, as the population aged and
grew. Data from the National Center for Health
Statistics show that deaths per year increased
from approximately 60,000 in 2010 to 71,900
in 2019. While the record numbers of deaths
in 2020 and 2021 are easily attributable to the
pandemic, elevated deaths in 2022 are not as
easily dismissed (Figure 2.18). The high number
of deaths in 2022 is not driven by aging either.
For every age category except individuals aged
85+, there were more deaths in 2022 than 2020.
While 2023 numbers are still pending revision,
estimates place the figure at 79,600, still more
than 10 percent higher than before the pandemic.
We do not have the specifics yet to see if the
elevated levels are distributed differently than in
2022. And it remains to be seen whether death
rates will continue to converge to pre-pandemic
levels or if these elevated rates will constitute the
‘new normal’.

Regardless, COVID-19’s emergence in 2020
pushed the state into unprecedented tertritory
when, for the first time in at least a hundred
years, deaths outnumbered births — a natural
population decrease (Figure 2.19). That trend
continued through 2022 but has turned positive
in 2023, driven by a growing number of births
and a decline in deaths over consecutive years.
Although it was historic, a natural decrease was a
likely eventuality for Tennessee, as births remained
flat and deaths grew. It remains unclear when the
state will return to a trend of ever-smaller natural
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2022 2040 Change
5,141,367 5,495,417 354,050 (6.9%)
1,153,834 1,220,280 66,446 (5.8%)
449,510 754,170 304,660 (67.8%)
306,861 470,434 163,573 (53.3%)

increases and potentially a period of sustained
natural decrease, but based on pre-pandemic
trends, that too seems an eventual inevitability.
That could leave the state more dependent on
the less predictable migration component in the
coming years.

The second emerging trend is that annual
net migration levels have been much higher so
far this decade. Net migration is the difference
between the number of people moving into and
out of Tennessee. In 2022, net migration from
domestic and international sources surged to an
annual level of nearly 92,000 people. Estimates for
2023 showed this number had receded to 76,000
people. Going forward, those numbers may remain
historically high or begin to decrease. However,
there is reason to suspect that this pattern is
unlikely to persist as net migration has always
been somewhat cyclical since the measure turned
positive at the beginning of the 1970’s (Figure
2.20). At present, the state is likely at a cyclical
peak for net migration.

Additionally, the distribution of net migration
across Tennessee has changed considerably
from 2010-2020 to 2020-2023. Last decade, 60
percent of the net migration in Tennessee was
into the Nashville Core-Based Statistical Area
(CBSA)—a 20 county area covering the middle
third of the state. For the 2020-2023 years, that
share decreased to 35 percent (Table 2.3a).
So far this decade, the Metropolitan Statistical
Areas (MSA) in East Tennessee, Knoxville
and Bristol-Kingsport-Johnson City, have seen
substantial increases in their share of the state’s
net migration. More people have moved to the
Bristol-Kingsport-Johnson City CBSA from
2020-2023 than did in all the last decade. Counties
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Figure 2.18: The Number of Deaths in Tennessee Grew Steadily with Population Gains, but Jumped in 2020 as
COVID-19 Related Deaths Emerged. Through 2023, Deaths Remain Above Pre-Pandemic Levels.

100000
90000
80000
70000
60000
50000
40000
30000
20000
10000

0
T S S S P S S S TS S o

Source: National Center for Health Statistics.
Note: Data for 2023 are provisional.

Figure 2.19: After a Century of Natural Population Increases, Tennessee saw its First Natural Decrease in 2020 as
Deaths Attributed to COVID-19 Grew to Become the State’s Third Leading Cause of Death in 2020 and 2021.
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THE CURRENT ECONOMIC ENVIRONMENT, CONTINUED

Figure 2.20: 100+ Years of Net Migration
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Source: Tennessee Department of Health, U.S. Census Bureau, Centers for Disease Control.
Note: Net migration for 1920-1990 is calculated as the residual of total population minus the natural change component (live birth minus deaths) using vital statistics reports from
the Tennessee Department of Health. 1991 to 2023 is from the migration component of change published by the U.S. Census Bureau.

that are outside of any MSA/CBSA in Tennessee
are also seeing unprecedented levels of net
migration in recent years. From 2010-2020, net
migration to these mostly rural counties totaled
about 3,300 persons per year. From 2020-2023,
net migration to rural counties has totaled almost
13,000 persons per year (Table 2.3b). Much of
this is concentrated in the central and eastern
parts of the state — and from what we can tell,

is predominantly comprised of working age
individuals rather than retirees.

We emphasize that the duration of these
migration trends remains uncertain. History
suggests that net migration will revert to the mean,
but it is unknown when that reversion will occur.
In our projections, we have adjusted net migration
in the short run to reflect these recent trends, but
only for a 10-year horizon. After 2033, we assume
that net migration will continue to follow a more
historical average trend. However, as more data
on net migration become available in subsequent
years, we will revise this forecast to reflect the
“new normal” if appropriate.

The Tennessee Housing Market

As discussed in Chapter 1, overall inflation
has slowly trended downward since peaking at 9.1
percent in the summer of 2022. However, one
component that has remained stubbornly sticky
is the price of shelter (i.e. housing), where price
growth remains elevated. In Tennessee, this has
been driven by an increase in housing demand
due to a rise in the number of people moving
to Tennessee in recent years, coupled with a
persistently low supply of available homes. The
latter is not unique to Tennessee, but has been a
long-term issue across the nation.

Over the last few yeats, monetary policy by the
Federal Reserve has also had an outsized impact
on both housing demand and housing supply. At
the onset of the pandemic, the Federal Reserve
(the Fed) reduced the federal funds rate (the
interest rate that commercial banks can borrow
from one another for short term loans) to neat-
zero percent in an effort to stimulate the economy.
Figure 2.21 shows that mortgage rates, which are
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Table 2.3a: Share of State Total Migration by Geographic Area
July 1, 2010-July 1, 2020 2020-2023

Total Net Migration ~ Share of State Total ~ Total Net Migration ~ Share of State Total
Nashville-Davidson—-Murfreesboro, TN CSA 235,336 59.9% 77,339 35.7%
Memphis, TN-MS-AR MSA1 -44,209 -11.3% 21,613 -10.0%
Knoxville-Morristown-Sevierville, TN CSA 83,079 21.2% 57,992 26.8%
Chattanooga—Cleveland-Dalton, TN-GA-AL CSA' 43,912 11.2% 23,301 10.8%
Johnson City—Kingsport-Bristol, TN-VA CSA! 22,948 5.8% 23,840 11.0%
Clarksville, TN-KY MSA' 20,329 5.2% 13,825 6.4%
Jackson, TN MSA 2,102 -0.5% 2,870 1.3%
Other Tennessee Counties 33,333 8.5% 39,083 18.0%
Tennessee (Total) 392,626 216,637

Table 2.3b: Comparing Patterns in Net Migration Before and After 2020,
Select Tennessee Combined and Metropoitan Statistical Areas

July 1,2010-July 1, 2020

Total Net

Migration
Nashville-Davidson-Murfreesboro, TN CSA 235,336
Memphis, TN-MS-AR MSA1 -44,209
Knoxville-Morristown-Sevierville, TN CSA 83,079
Chattanooga—Cleveland-Dalton, TN-GA-AL CSA' 43,912
Johnson City—Kingsport-Bristol, TN-VA CSA! 22,948
Clarksville, TN-KY MSA' 20,329
Jackson, TN MSA 2,102
Other Tennessee Counties 33,333
Tennessee (Total) 392,626

Source: 2020 and 2023 Population Estimates, U.S. Census Bureau.
"Data shown for the Tennessee portion core-based statistical area.

strongly correlated with the federal funds rate, fell
dramatically in response, dropping below 3 percent
in the summer of 2020. Lower mortgage rates led
to an increase in the demand for housing and put
upward pressure on home prices. In addition, many
households refinanced their home loans to take
advantage of record low mortgage rates. The Fed
then began to raise interest rates in 2022 in an effort
to reduce economic activity and curb inflationary
pressures. Rising interest rates had a lock-in effect
on many current homeowners, because the cost of
obtaining a new mortgage at the current market rate
of around 6 to 6.5 percent is well above the cost
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2020-2023
Annual Total Net Annual % Change in Annual
Average Migration Average Net Migration
23,534 77,339 25,780 9.5%
-4,421 -21,613 -7,204 -63.0%
8,308 57,992 19,331 132.7%
4,391 23,301 7,767 76.9%
2,295 23,840 7,947 246.3%
2,033 13,825 4,608 126.7%
-210 2,870 957 555.1%
3,333 39,083 13,028 290.8%
39,263 216,637 72,212 83.9%

of keeping their current home loan. This led to a
reduction in the supply of homes for sale, and also
put upward pressure on home prices.

All of these factors have led to a strong
increase in the price of homes in Tennessee and
the nation as a whole. Figure 2.22 shows monthly
home values, as measured by the Zillow Home
Value Index, in Tennessee since 2000, as well as
year-over-year growth in home values. Both before
and after the Great Recession, average home
values in Tennessee grew by around 5 to 6 percent
per year, but shot up to over 20 percent in 2021
and 2022. As a result, the average home price in
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Figure 2.21: The 30-Year Fixed Mortgage Rate is Strongly Correlated with the Federal Funds Rate
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Figure 2.22: Home Values in Tennessee Grew Rapidly in 2021 and 2022
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THE CURRENT ECONOMIC ENVIRONMENT, CONTINUED

Figure 2.23: The Number of Homes for Sale (i.e. Active Listings) is Back to Pre-Pandemic Levels
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Source: Realtor.com.

Tennessee grew from around $200,000 in early
2020 to $320,000 today. In recent months, home
price growth has retreated, and is currently sitting
at around 3 to 4 percent, but home prices remain
well above pre-pandemic levels.

Thankfully, activity in the housing market is
starting to pick back up, and the number of homes
for sale (i.e. active listings), which fell dramatically
in the wake of the pandemic, is now back to pre-
pandemic levels (see Figure 2.23). Nonetheless,
the cost of housing has become increasingly
burdensome for many households across the
state. The Department of Housing and Urban
Development (HUD) defines a household as
“cost-burdened” if their housing costs are over 30

percent of their income. Figure 2.24 shows that the

percentage of households that are cost burdened
has grown across all income levels since 2019. But
of course, households in the lower income groups
are more greatly affected. Furthermore, households
that are renting have a much higher likelihood of
being cost burdened, as the percentage of those
who have seen a rent increase has risen dramatically
since 2019 (see Figure 2.25).
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Figure 2.24: The Percentage of Tennesseans Who Are Cost
Burdened by Housing Has Risen Across All Income Groups

Tennessee Homeowners with Housing Costs in Excess
of 30 Percent of Income
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2.2. THE CURRENT ECONOMIC ENVIRONMENT, CONTINUED
Figure 2.25: Monthly Rent Continues to Rise for More Tennessee Households
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2.3.

TENNESSEE ECONOMIC OUTLOOK

GDP Outlook

The short-term economic outlook calls for
a moderation of growth in the near term, as the
economic effects of the pandemic and post-
pandemic recovery continue to dissipate and the
Tennessee economy stabilizes. Table 2.4 presents
a summary of the economic outlook for both
Tennessee and the nation. Tennessee inflation-
adjusted gross domestic product (real GDP) rose
by a strong rate of 4.0 percent in 2022, but then
slowed to 1.9 percent in 2023. This slowdown
occurred due to a reduction in consumer spending,
relative to unsustainably high spending levels
in 2021 and 2022, along with a moderation of
job growth. In addition, the Federal Reserve
kept interest rates high through all of 2023 and
most of 2024 in an effort to reduce economic
activity and curb inflation. This seems to have
been successful, thus far, as economic growth has

slowed but remained positive, while the inflation
rate has trended downward. Expectations are that
Tennessee real GDP will grow by a slightly below
trend rate of 2.4 percent in 2024 as the economic
recovery continues to wind down. Economic
growth will then advance by 2.5 percent in 2025 as
the economy stabilizes.

Figure 2.26 reports real GDP growth for
both Tennessee and the nation. In 2024, economic
growth in Tennessee will likely be slower than the
U.S., which is projected to grow by 2.7 percent.
This is likely driven by timing, as Tennessee’s
economy recovered from the pandemic faster than
the nation as a whole, so the recovery in Tennessee
1s winding down sooner as well. Tennessee real
GDP growth will then advance by 2.5 percent in
2025 versus a slower projection of 2.0 percent
growth for the U.S.

Over the long term, Tennessee real GDP
growth is projected to hover around its pre-
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Table 2.4: Selected U.S. and Tennessee Economic Indicators

2024| 2025| 2026| 2027| 2028 2029 2030 2031, 2032 2033 2034

TN GDP (Mil2012$) SAAR 434954 | 445957 | 457771| 469800 | 481750 494019 505733 517702| 529799 541871 554343
Percentage change. 242 253 2.65 263 2.54 255 2.37 237 2.34 2.28 2.30
US GDP (Bil2017$) SAAR 23283.8| 23758.0 | 242527 | 24688.4 | 25154.7| 25612.3 260458 26480.6  26938.0| 27430.2| 27939.7
Percentage change. 270 2.04 2.08 1.80 1.89 1.82 1.69 1.67 1.73 1.83 1.86
US GDP (BIil$) SAAR 29150.4 | 30408.6 | 31743.1| 32998.9 | 34351.6 35740.9| 37148.7 | 38627.7| 40178.3| 41814.6 43521.7
Percentage change. 5.16 4.32 4.39 3.96 4.10 4.04 3.94 3.98 4.01 4.07 4.08
TN PERSONAL INCOME (MIL2017$) SAAR........ccccouurrrrvvvinnnns 381311 391184 | 400679 412814 | 424492 436818 449576 461868 474664 487365 500933
Percentage change. 3.61 2.59 243 3.03 2.83 2.90 2,92 273 277 2.68 278
US PERSONAL INCOME (BIL20178) SAAR.........cccoommrrrrrrerneens 20056 20625, 21210 21769 22368| 22892 23396| 23894 24409 24958 25528
Percentage change. 3.26 2.84 2.84 2.64 275 2.34 2.20 213 2.16 225 2.28
TN PERSONAL INCOME (MIL$) SAAR.......cccooommmmmrvvvirriiisnnnns 470572 | 492170 | 516289 542494 | 568990 597289 627204 657275 689104 721795 756649
Percentage change. 6.11 459 4.90 5.08 488 4.97 5.01 479 484 474 483
US PERSONAL INCOME (BIL$) SAAR.........cooorrrrereeerrirennenes 24761 25966 | 27275, 28579 | 29932 31268| 32614 34005 35454| 36969 38552
Percentage change. 5.80 4.87 5.04 478 473 4.46 4.31 427 4.26 427 4.28
TN NONFARM JOBS (THOUS)..........cccooeevnve 3331.7| 3368.1 3411.4| 3459.1 3503.9| 3547.2| 3590.0| 3626.5| 3662.3| 36929 37241
Percentage change. 0.68 1.09 1.29 1.40 1.30 1.23 1.21 1.02 0.99 0.83 0.85
US NONFARM JOBS (MIL).. 158.5 159.9 160.4 160.6 161.0 161.7 162.4 162.9 163.4 163.9 164.2
Percentage change. 1.59 0.85 0.31 0.12 0.23 0.45 0.47 0.31 0.30 0.26 0.22
TN MFG JOBS (THOUS)........ocooviiiiiiiiii s 362.7 364.3 367.8 3714 3734 3749 376.1 3774 3778 3787 379.7
Percentage change -0.34 0.46 0.95 0.97 0.55 0.41 0.30 0.27 0.20 0.23 0.26
US MFG JOBS (MIL).......cviiiiiiiiciccissiseisieesiines 12.9 12.9 12.7 12.5 12.3 12.2 12.2 12.1 12.0 1.8 11.6
Percentage change. -0.05 -0.27 -1.86 -1.25 -1.44 -0.80 -0.30 -0.57 -0.92 -1.53 -1.77
TN UNEMPLOYMENT RATE (%)........cvvveeiimssrrnssvieennsssssnnnes 32 33 34 35 36 37 37 38 37 37 37
US UNEMPLOYMENT RATE (%).......cvvemiiimereiniseniiiinsenes 4.0 4.4 45 46 45 44 43 42 42 42 42

CHAINED PRICE INDEX, GDP (2017=100.0)... 125.2 128.0 130.9 133.7 136.6 139.5 142.6 145.9 149.1 152.4 155.8

Percentage change. 2.39 223 2.26 212 2.17 219 2.21 227 2.25 2.21 2.18

US PERS CONSUMP DEFL (2017=100.0)... 123.5 125.9 128.6 131.3 133.8 136.6 139.4 142.3 145.2 148.1 151.0

Percentage change. 2.46 1.97 2.15 2.09 1.93 2,07 2.06 2.09 2.06 1.98 1.95
CONSUMER PRICE INDEX, ALL-URBAN (82-84=1.000)......... 3.136 3.203 3.281 3.359 3.426 3.507 3.589 3.674 3.759 3.841 3.922
Percentage change. 2.92 2.15 243 2.38 1.99 2.36 2.33 2.36 2.31 2.18 212
BANK PRIME INTEREST RATE (%)........cc0ivvmiiinnniinininins 8.3 6.9 5.8 58 58 58 5.8 58 5.8 58 5.8

FEDERAL FUNDS RATE (% per annum).. 5.145 3.789 2.639 2.625 2.625 2.625 2.625 2,625 2.625 2.625 2.625

30-YEAR FIXED MORTGAGE RATE (%)......coccmrvvvueirieirns 6.7 5.8 5.3 5.1 5.0 5.0 49 4.9 49 4.9 5.0
TN TAXABLE SALES (MIL20178).......cocvviiciiiiisrccrreiieens 170565 | 172327 | 175515 180290 | 185706 191116| 196856 202646 208330| 214357 220785
Percentage change. 1.72 1.03 1.85 272 3.00 291 3.00 2.94 2.81 2.89 3.00
TN TAXABLE SALES (MIL$)......c.coovoveieiiiiiicicciiiisseccens | 2104901 216811 | 226156 236925 | 248921 261325| 274635 288381| 302449 317467 333492
Percentage change. 419 3.00 431 4.76 5.06 4.98 5.09 5.01 4.88 4.97 5.05
TN AVG ANNUAL WAGE, NONFARM (20178)........covvvvvveernnnns 55392 | 56066 56642 | 57578  58485| 59436 60392 61413 62502| 63649 64831
Percentage change. 293 1.22 1.03 1.65 1.57 1.63 1.61 1.69 1.77 1.84 1.86
TN AVG ANNUAL WAGE, NONFARM ($)........cccccummrrmrriviennrnnnns 68357 | 70538 72984 | 75664 ~ 78392 81270 84251 | 87395 90737 | 94264 97925
Percentage change. 5.42 3.19 347 3.67 3.60 3.67 3.67 373 3.82 3.89 3.88

Sources: Boyd CBER UT, S&P Global, Bureau of Labor Statistics, Bureau of Economic Analysis, TN Department of Revenue.
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Figure 2.26: Real GDP Forecast, Tennessee and the U.S.
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Sources: Bureau of Economic Analysis, Boyd CBER UT, and S&P Global.

pandemic trend of roughly 2.5 to 2.6 percent per
year from 2026 through 2029, but then decelerate
to around 2.3 to 2.4 thereafter. Slightly slower
growth towards the end of the long-term forecast
horizon is due to the aging population coupled
with lower fertility rates leading to a smaller
potential workforce over the long term. Over

the full decade, Tennessee real GDP is projected
to increase by a compound annual growth rate

of 2.5 percent per year from 2024 to 2034. This
is faster than the 1.8 percent annual rate of
growth projected for the nation as a whole, and is
consistent with the state’s pre-pandemic growth
path from last decade (2011 to 2019).

Labor Market Outlook

Nonfarm employment growth is projected
to slow in 2024, increasing by 0.7 percent in 2024
and 1.1 percent in 2025, representing net increases
of 22,500 jobs and 36,400 jobs respectively. By
comparison, U.S. employment is projected to
increase by a faster 1.6 percent rate of growth in

2024 and then a slower 0.9 percent rate of growth
in 2025.

The state will see slower job growth in
2024 due to the quicker economic recovery in
Tennessee, leading to the state’s earlier return to
more stable growth patterns. For similar reasons,
Tennessee will see stronger growth in 2025, as
national economic growth continues to normalize.
In addition to timing differences with respect
to the economic recovery, the state employment
forecast shows stronger 2025 job growth relative to
the U.S. in a number of sectors, most notably the
natural resources mining, and construction sector
and the manufacturing sector.

In the natural resources, mining, and
construction sector, Tennessee employment is
projected to increase by 3.3 percent in 2025 versus
1.8 percent for the US. as a whole. Relatively
strong state employment growth will be driven
by a number of large construction projects such
as Ford’s EV battery manufacturing complex
in West Tennessee, along with complementary
developments in surrounding areas, Orano’s
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2.3. TENNESSEE ECONOMIC OUTLOOK, CONTINUED
Figure 2.27: Employment Forecast, Tennessee and the U.S.
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Sources: Bureau of Labor Statistics, Boyd CBER UT, and S&P Global.

uranium enrichment facility in Oak Ridge, and

the new Tennessee Titans stadium in Nashville.

In addition, the Federal Reserve will likely
continue to reduce interest rates through 2025,
which will stimulate real estate investment and
increase construction spending and construction
employment. Growth in this sector, however, is
tempered to some extent by the availability of
construction workers leading to a potential backlog
of smaller projects.

Expectations are that the state’s manufacturing
sector, which has a much stronger presence in
Tennessee than the nation as a whole, will see a
small increase in jobs in 2025, advancing by 0.5
percent and adding 1,700 jobs over the year. By
comparison, manufacturing employment for the
nation is projected to contract in 2025. In fact,

U.S. manufacturing employment is projected to
shrink throughout the long term forecast horizon,
whereas Tennessee manufacturing employment
levels will remain flat or see modest increases.

Finally, employment growth will show strength
in the education and health services sector for
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both the state and nation, as the aging population
continues to increase the demand for health care
workers.

Figure 2.27 presents the long-term
employment outlook for both the state and nation.
Over the next decade, we expect Tennessee
employment to expand by a compound annual
growth rate of 1.1 percent per year from 2024 to
2034. This would represent a significant slowdown
relative to the 1.8 percent pre-pandemic average
rate of growth seen between 2010 and 2019. The
slowdown is largely driven by demographic factors,
as the population continues to age and more
older workers retire. As a result, we are projecting
stronger employment growth of 1.2 to 1.4 percent
per year from 2026 to 2030, but growth will then
decelerate to between 0.8 and 1.0 percent per year
towards the end of the long term forecast horizon.

Tennessee’s unemployment rate has slowly
trended upward in the last few months. The state
recorded an all-time low unemployment rate of
3.0 percent in July 2024 but has since drifted up to
3.3 percent as of October. Expectations are that



the unemployment rate will continue to slowly rise,
averaging 3.2 percent for the 2024 year as a whole,
3.3 percent in 2025, and 3.4 percent in 2026. This
upward trend will be driven by a moderation

in job growth, relative to the strong gains seen
during the recovery, as well as an increase in the
number of unemployed people as the economy
cools and it takes longer for some job seekers to
find work. Over the long term, the unemployment
rate is projected to continue increasing through
the second half of the decade, and peak at 3.8
percent by 2031 before falling back to 3.7 percent
through the rest of the long-term forecast horizon.
The latter will occur as fewer people enter the
labor force (i.e. working or actively looking for
work) due to continued retirements and a smaller
pool of younger workers. Nevertheless, the state
unemployment rate will remain below the national
rate throughout the long-term forecast horizon
—unemployment in the US. is projected to peak at
4.6 percent in the short-term before trending down
to 4.2 percent during the ensuing decade.

Income, Earnings, and Taxable Sales

Nominal personal income in Tennessee,
which grew by a robust 6.3 percent in 2023, will
continue to show strength, advancing by 6.1
percent in 2024. Personal income growth in 2024
will be driven by sustained growth in wages and
salaries, the largest component of personal income,
which is projected to increase by 6.1 percent. This
is largely due to strong wage and salary growth in
the first half of the year, with gains of 8.0 percent
and 6.1 percent in the first and second quarter
respectively. Expectations are that wage and salary
growth will moderate back towards historic trends,
and advance by 4.1 percent in the third quarter
and 3.6 percent in the fourth quarter. Total wage
and salary growth will then slow to 4.3 percent in
2025, as job growth slows and inflation remains
in check. In addition, rent, interest, and dividend
income, which grew by 12.0 percent in 2023, will
increase by much smaller rates of 4.9 percent and
3.2 percent in 2024 and 2025 respectively, as the
Fed continues to slowly reduce interest rates. As
a result, nominal personal income is projected to
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grow by 4.6 percent in 2025, which is comparable
but slightly slower than the pre-pandemic average
of 4.7 percent seen between 2014 and 2019. After
adjusting for inflation, real personal income will
increase by 3.6 percent in 2024 and 2.6 percent
in 2025. On a fiscal year basis, nominal personal
income is projected to grow by 5.3 percent in
FY24/25 and 4.7 percent in FY25/26.

Over the long run, Tennessee personal income
will increase at a compound annual growth rate
of 4.9 percent per year from 2024 to 2034. This
is faster than the projected U.S. growth rate of 4.5
percent per year. Over the next decade, Tennessee
per capita income will remain below the national
average, but will make up some ground. In 2023,
per capita income in Tennessee was $62,310 and
was 9.9 percent lower than the nation’ $69,162.
However, expectations are that this gap will fall
to 8.9 percent by 2034, as Tennessee per capita
income grows to $98,295 versus $107,845 for the
nation. After adjusting for inflation, Tennessee’s
per capita income will be $65,075 in 2034 and the
U.S. per capita income level will be $71,411.

Tennessee nominal taxable sales are projected
to grow by 4.2 percent in 2024, representing a
slight acceleration compared to the 3.0 percent
rate of growth in 2023. As discussed earlier,
the stronger 2024 growth was largely due to the
three-month sales tax holiday on groceries in
2023 which led to lower taxable sales in 2023
and a very strong 19.2 percent increase in taxable
sales at food stores in 2024 (there was no sales
tax holiday for grocery store purchases in 2024).
Expectations are that taxable sales growth will
decelerate to 3.0 percent in 2025 as economic
growth moderates and inflation, which has finally
come down, remains relatively low. Lower inflation
will limit growth on the dollar value of taxable
goods and services. In addition, purchases at food
stores will see a more stable rate of growth (up
0.3 percent in 2025) as the volatility from the 2023
sales tax holiday on groceries will have no affect
on 2025 growth rates. We do however, project to
see a slight uptick in sales at auto dealers (up 2.0
percent in 2025, relative to 0.03 percent growth
in 2024), as the Fed continues to slowly lower
interest rates, leading to an increase in the demand
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for auto purchases and other big-ticket items that
may require a loan. After adjusting for inflation,
real taxable sales will increase by 1.7 percent in
2024 and 1.0 percent in 2025.

For the fiscal year, nominal taxable sales are

expected to grow by 4.9 percent in FY24/25 and

FORECAST AT A GLANCE

3.4 percent in FY25/26. Over the long term,
nominal taxable sales will grow by a range of 4.3-
5.1 percent per year, which is more in line with the
rate of growth seen prior to the pandemic. This is
equivalent to roughly 3.0 percent growth per year
in inflation-adjusted terms.

Tennessee inflation-adjusted gross domestic
product (real GDP) growth will continue to
moderate in the near term as the recovery
winds down. Tennessee real GDP is projected
to increase by 2.4 percent in 2024 and 2.5
percent in 2025. By comparison, the U.S.
economy is projected to grow by 2.7 percent
in 2024 and 2.0 percent in 2025.

Nonfarm employment growth in Tennessee is
projected to soften, advancing by 0.7 percent
in 2024 and 1.1 percent in 2025, representing
net increases of 22,500 jobs and 36,400 jobs
respectively. By comparison, U.S. employment
is projected to increase by a faster 1.6 percent
rate of growth in 2024 and then a slower 0.9
percent rate of growth in 2025.

In general, the Tennessee economy is seeing
slower economic growth than the U.S. in
2024. This is likely driven by timing more
than anything, as the state economy recovered
more quickly from the pandemic and is
therefore stabilizing sooner as well.

Opver the long term, Tennessee real GDP
growth is projected to hover around its pre-
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pandemic trend of 2.5 to 2.6 percent per year
from 2026 through 2030, but then decelerate
to around 2.3 to 2.4 thereafter. Similatly,
nonfarm employment will increase by 1.2 to
1.4 percent per year through the second half
of this decade, but then slow to 0.8 to 1.0
percent per year thereafter, as more people
from the Baby Boom generation continue to
retire and there are fewer younger workers
available to replace all of the retirees.

Tennessee’s unemployment rate fell to an
all-time low of 3.0 percent in the summer of
2024, but has slowly trended upward since.
Expectations are that the unemployment
rate will continue to slowly rise, averaging
3.2 percent for the 2024 year as a whole, 3.3
percent in 2025, and 3.4 percent in 2026.

Nominal personal income will advance at an
above trend rate of 6.1 percent in 2024 due
to strong wage growth. Expectations are that
nominal personal income will then grow by
4.6 percent in 2025, which is more in line
with pre-pandemic trends. After adjusting for
inflation, real personal income will increase by
3.6 percent in 2024 and 2.6 percent in 2025.
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Introduction

Tennessee’s agri-forestry industrial complex
spans the supply chain from farm and forest to end
consumers of products like retail foods, clothing,
paper, and furniture. It includes crop and livestock
farming, timber removal, sawmills, and production
of agricultural inputs (machinery, fertilizers,
soil amendments, herbicides). Downstream
manufacturers of food and fiber goods (food and
beverage products, textiles, wood, paper, furniture)
also demand commodities from farmers and first-
stage forestry operations.

This chapter includes economic indicators for:
a) Primary agriculture and forestry (farming and
first-stage forestry) and b) Secondary agriculture and
forestry (manufacturing and processing facilities). In
2024, Tennessee’s agri-forestry industrial complex
was significantly impacted by drought, agricultural
land loss, trade deficits, decreasing foreign market
demand, below average yields, and relatively lower
prices for major commodities.

Agriculture and Primary Forestry

Agricultnral Land Use and Farm Size

According to the most recent data (2022), farming
operations occupied 10.7 million acres in Tennessee,
around 39.6 percent of the state’s nearly 27.0 million
acres of land area. Acreage wise, just under 49.1
percent of the farmland in Tennessee is operated as
cropland. Of Tennessee’s 63,100 farming operations,
the average farm size was 170 acres. Tennessee ranks
9th in the US. in terms of the number of farming
operations but 25th in terms of acres operated,
reflecting farm sizes smaller than the US. average (464
acres). Cash receipts from farming in Tennessee for
2023 were $5.2 billion, with about 60.0 percent of
this value ($3.2 billion) coming from crops and 49.0
percent ($2.1) from animals and animal products.*

Tennessee’s Crops Market Trends and Outlook

In terms of harvested acreage, Tennessee’s
four largest row crops are soybeans, corn, wheat,
and cotton. Based on 2023 national cash receipts
by commodity, Tennessee ranks 19th in corn
production ($646.8 million; 0.8 petcent of US.
total); 9th in cotton production ($361.0 million; 5.0
percent of U.S. total); 16th in soybean production
($1,021.6 million; 1.7 percent of U.S. total);
and 19th in wheat production ($192.9 million;

1.5 percent of U.S. total).” Harvested acreage,
production, and yield from 2019 to 2024 for the
four principal row crops are shown in Table 1.

In 2024, harvested acreage for Tennessee row
crops were estimated to be 1.80 million acres of
soybeans, 660,000 acres of corn, 320,000 acres

of wheat, and 250,000 acres of cotton. Soybean
acreage was up 14.7 percent from 2023 and 16.9
percent above the previous five-year average; corn
acreage was down 25.8 percent compared to 2023
and 23.8 percent below the five-year average;
cotton acreage was down 3.8 percent compared

to 2023 and 18.6 percent lower than the five-year
average; and wheat acreage was down 17.9 percent
compared to 2023 and 6.7 percent above the five-
year average.® Yields and production were adversely
affected by drought with the hardest hit areas in
the southern middle and eastern parts of the state.

Prices received by Tennessee producers are
influenced by local, national, and global market
forces. Prices have declined substantially since
2022. Currently, 2024 marketing year average corn
prices are 22.4 percent below the five-year average
and 17.1 percent below 2023; soybean prices are
21.4 percent below the five-year average and 16
percent below 2023; wheat prices are 20.9 percent
below the five-year average and 22.7 percent below
2023; and cotton prices are 10.8 percent below
the five-year average and 8.3 percent below 2023
(Table 2.6). Current marketing year average prices

* Farm size and farm numbers: National Agricultural Statistics Service (NASS), USDA. www.nass.usda.gov/Publications/AgCensus/2022/ and www.usda.library.
cornell.edu/concern/publications/5712m6524; Cash receipts data: Economic Research Service (ERS), USDA. www.ers.usda.gov/data-products/farm-income-and-

wealth-statistics.
5 ERS, USDA. See Footnote 4.

6 NASS Quick Stats. https:/quickstats.nass.usda.gov/.
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Table 2.5: Tennessee Harvested Acres, Production, and Yield for Corn, Cotton, Soybeans, and Wheat, 2019-2024*

2019 | 2020 | 2021 2022 = 2023  2024* | 5-Year Avg. Ch:cggetg;’g:; Change 2022‘:');:
Corn
Harvested Acres (million) 091 082 093 079 089 066 0.87 -23.80% -25.80%
Production (million bushels) 1611 1386 1581 1021 154 10 1427 -29.30% -34.40%
Yield (bu/acre) 177 170 170 130 173 153 164 6.70% -11.60%
Cotton
Harvested Acres (million) 041| 028 027| 033| 026| 025 0.31 -18.60% -3.80%
Production (million bales) 096 061 058 071 068 057 0.71 -19.60% -15.80%
Yield (Ib/acre) 1138 | 1,066 1036 1053 1250 1,094 1,109 -1.30% -12.50%
Soybeans
Harvested Acres (million) 137 162 152 162 157 18 154 16.90% 14.70%
Production (million bushels) 64.4 81 76 77.8 80.1 84.6 75.8 11.50% 5.70%
Yield (bu/acre) 47| 50, 50| 48 51| 47 49 -450% 7.80%
Wheat
Harvested Acres (million) 022| 023 033| 033| 039| 0832 03 6.70% -17.90%
Production (million bushels) 144 136| 234 245 312 4 214 12.10% -23.10%
Yield (bu/acre) 67, 59 7, 73 8 75 70 7.10% 6.30%

*Estimated data.
Source: NASS, USDA (2024).

for 2024 will be influenced by South American
production, U.S. export demand, and 2025 planting
intentions for corn, soybeans, wheat, and cotton in
the Northern Hemisphere. The marketing year for
corn and soybeans is from September 1 to August
31; wheat, June 1 to May 31; and cotton, August 1
to July 31.

The 2024 crop year will be a challenging year
financially for many Tennessee crop producers.
U.S. row crop producers have been adversely
affected by the decrease in row crop prices,
however many production regions have average to
above average yields, which will partially mitigate
price declines. Tennessee, unlike many states, had
below average yields in 2024, which combined with

price declines and changes in harvested acreage will
result in a dramatic decline in gross cash receipts.
Based on current estimates of average prices,
yields, and acreage harvested, gross cash receipts
for Tennessee corn, cotton, soybean, and wheat
farmers will decline by $582.3 million compared to
2023 (marketing year) ($2.2 billion to $1.6 billion).
Estimates do not include any ad hoc, Agriculture
Risk Coverage (ARC) or Price Loss Coverage
(PLC) programs, or crop insurance payments

that may partially mitigate the decline in producer
gross cash receipts. The projected decline in gross
cash receipts from the four primary Tennessee
row crops will adversely affect loan repayment,
purchases of inputs, and rural economies.

Table 2.6: Marketing Year Average Prices for Tennessee, 2019-2024*

Commodity 2019 2020
Comn $3.78 $4.70
Cotton $0.59 $0.69
Soybean $8.96 $10.80
Wheat $5.45 $5.55

2021 2022 2023 5-Year Average 2024*
$5.67 $6.72 $4.80 $5.13 $3.98
$0.88 $0.85 $0.72 $0.74 $0.66
$12.80 $13.80 $12.60 $11.79 $9.90
$6.87 $8.40 $6.75 $6.60 $5.22

*Average daily cash price in Tennessee for the start of the 2024/25 marketing year to November 8, 2024, as reported by AMS, USDA for grain and oilseeds and cotton. The
marketing year for corn and soybeans is from September 1 to August 31; wheat, June 1 to May 31; and cotton, August 1 to July 31.

Source: NASS, USDA (2024)
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Farm Bill Programs for Row-Crop Producers

The current Farm Bill (the Agriculture
Improvement Act of 2018) covers the crop
years 2019-2024 and expired September 30,
2024, after a one-year extension last year. Data
for the most recently available crop year (2023)
indicated that Tennessee producers received
$0.05 million in direct payments from ARC and
$0 from PLC.” Payments to producers for the
2023 crop year were received in fall 2024. For
2024, Tennessee had 0.807 million acres entrolled
in PLC and 1.59 million acres enrolled in ARC-
County (ARC-CO).

For the 2023 crop year, Tennessee producers
purchased 23,697 federal crop insurance policies,
covering 2.85 million acres and $1.63 billion of
liability. The federal government’s portion of
crop insurance premiums was $95.8 million, and

Tennessee producers paid $44 million in premiums.

As of November 11, 2024, Tennessee producers
had received $55.5 million in indemnity payments
for the 2023 crop year. As of November 11, 2024,
for the 2024 crop year, Tennessee producers
purchased 23,451 federal crop insurance policies,
covering 2.93 million acres and $1.40 billion of
liability. The federal government’s portion of
crop insurance premiums was $76.0 million,

and Tennessee producers paid $37.6 million in
premiums. Indemnity payments for the 2024
crop year have not been determined at this time,
however due to drought and other causes of loss,
indemnity payments are likely to be substantially
higher than 2023.%

Row Crops Outlook

Looking towards the remainder of the
2024/25 crop marketing year, crop prices are
likely to trend sideways with the potential for
minor seasonal improvements. Prices for the
2024/25 marketing year will be influenced by

U.S. export sales, domestic weather and planting
conditions, South American crop progress and
production, global weather, inflation, input prices
and availability, and global economic growth.
Direct payments through ad hoc USDA programs
are anticipated for U.S. row crop producers for
the 2024 crop year, however details on ad hoc
payments are not currently available. Due to the
dramatic declines in gross revenue, many crop
producers will struggle with obtaining financing
for the 2025 crop which could adversely affect
production and result in further consolidation in
the row crop sector in Tennessee. For the 2024 /25
marketing year, Tennessee farm-gate prices are
projected to be $5.30-$6.50 for wheat; $4.00-$5.20
for corn; $10.00-$11.50 for soybeans; and $0.67-
$0.78 for cotton.

Livestock, Poultry, and Dairy Industries:
Market Trends and Outlook

Livestock, Poultry, and Dairy Industries

Animals and animal products accounted
for 40.0 percent ($2.10 billion) of Tennessee
agricultural receipts in 2023. Based on 2023
cash receipts, cattle and calves were the second
highest ranked commodity behind soybeans,
with cash receipts totaling $876.7 million and
accounting for 16.7 percent of total receipts.
Broilers ranked third with total receipts of
$794.4 million and representing 15.1 percent
of cash receipts. Hogs (2.6 percent of cash
receipts), dairy products and milk (1.9 percent),
and chicken eggs (1.7 percent) rounded out
Tennessee’s top five for animals and animal
products based on cash receipts in 2023.°
Tennessee markets for animals and animal
products are influenced by national and
international market forces. Thus, changes in the
national and international market impact local
prices, production, and receipts.

" Farm Service Agency (FSA), USDA. https://www.fsa.usda.gov/resources/programs/arc-plc/program-data

8 Risk Management Agency (RMA), USDA. https://pubfs-rma.fpac.usda.gov/pub/sob/current week/state2023.pdf and https:/pubfs-rma.fpac.usda.gov/pub/sob/

current week/stcrop2024.pdf
® ERS, USDA. See footnote 4.
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Through the week ending September 20,
2024, year-to-date red meat (beef, veal, pork,
lamb/mutton) production was 0.3 percent
higher than the previous year and was neatly
39.1 billion pounds." Poultry (chicken, turkey,
duck) production through the end of August was
unchanged from the same eight months in 2023
and totaled 46.2 billion pounds. Milk production
through the first eight months of 2024 was down
0.4 percent from the previous year to 152.1 billion
pounds."!

U.S. beef exports from January through July
2024 fell by 2.4 percent compared to 2023 and
totaled 1.66 billion pounds. Total beef export
value over the first seven months of 2024
totaled $6.13 billion, an increase of 5.6 percent
compared to 2023. Pork exports in the first
seven months of 2023 were 4.2 percent higher
than 2023 and totaled 3.88 billion pounds.
Total pork export value totaled $4.97 billion, an
increase of 6.4 percent compared to 2023."”> On

the dairy side, the total aggregate volume of U.S.

dairy exports through August was 3.08 billion
pounds, which is an increase of 1.6 percent
compared to 2023."

Calf (500-600 pound steer) and feeder cattle
(700-800 pound steer) prices in Tennessee through
the first nine months of 2024 increased by 24.1
and 19.1 percent, respectively, compared to the
same nine months in 2023. Prices have been
supported by strong beef demand and a smaller
cattle herd. Similarly, Tennessee milk prices for
the Appalachian and Southeast Federal Milk
Marketing Orders through the first seven months
of 2024 increased by 1.2 percent and 1.6 percent,
respectively, compared to the same seven months
in 2024."

Tennessee ranked 16th nationally in terms of
total cattle and calves inventory as of January 1,

3

2024 (1.60 million head including 835,000 beef
cows and 25,000 dairy cows) which is the same
ranking as a year ago. Tennessee ranks 12th in total
beef cow numbers with Kentucky and Florida
being the only states east of the Mississippi River
with larger beef cow inventories. The state is

ranked 4th nationally in meat goat numbers at
72,000 head.'

Livestock, Poultry, and Dairy Outlook

Looking into 2025, the livestock, poultry, and
dairy industries will be faced with challenges of
continued high interest rates and inflation and
reduced discretionary spending by consumers.
Cattle prices will remain elevated but volatile in
2025. Reduced cattle inventory and lower beef
production will support cattle prices. Cattle
producers will begin retaining heifers in 2025
if conditions allow. Hog prices are expected
to remain steady in 2025 compared to 2024
as export head winds would be the primary
factor derailing expectations. The potential
derailment would likely be the result of how
major pork export markets such as Mexico and
China respond to President-elect Trump and his
administration’s approach to managing trade with
those respective countries. Red meat demand
should support beef and pork prices as demand
has remained strong and total production will
moderate. However, discretionary spending will
be the deciding factor as consumers attempt to
get the most out of every dollar. The poultry
industry will attempt to increase production as
they have for several years if they can solve male
fertility issues. Milk and dairy prices are expected
to be steady to slightly higher in 2025 relative
to 2024, and declining herd size should support
milk prices.

Agricultural Marketing Service (AMS), USDA. https://www.ams.usda.gov/mnreports/sj 1s712.txt

NASS, USDA. https://usda.library.cornell.edu/

N

=

1

=

U.S. Meat Export Federation. https://www.usmef.org/export-data/export-statistics/month-to-month.

U.S. Dairy Export Council. https://www.usdec.org/research-and-data/market-information/usdec-data-hub
AMS, USDA. https://www.ams.usda.gov/mnreports/ams 2063.pdf and https:/www.ams.usda.gov/resources/marketing-order-statistics/uniform-price

1

&

NASS, USDA (Livestock Inventory). https:/downloads.usda.library.cornell.edu/usda-esmis/files/h702q636h/6108x003v/kk91h696g/catl0124.pdf and https:/

downloads.usda.library.cornell.edu/usda-esmis/files/000000018/b8517891v/zw130s885/shep0124.pdf
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Policy Implications for Tennessee Beef Industry

On October 11, 2024, the USDA’s Agricultural
Marketing Service (AMS) submitted an Advanced
Notice of Proposed Rulemaking (ANPR) (Doc.
No. AMS-FTPP-24-0013) to amend regulations
under the Packer and Stockyards Act (P&S Act).
Among the proposed changes, the most impactful
for Tennessee agriculture is that a 50% cap on
the use of a regional cash negotiated benchmark
unless it meets regulatory standards for depth
and reliability. Tennessee, a net exporter of
feeder cattle, relies on demand from stockers,
backgrounders, and feed lots nationwide. Feeder
cattle are eventually fed to slaughter weight in feed
lots and marketed to packing plants. The primary
marketing methods for fed cattle are negotiated
(cash), negotiated grid, formula, and forward
contracts, with negotiated and formula trade being
the most common. Formula prices are based on
negotiated trade with quality adjustments.

The ANPR suggests that negotiated prices
do not set the base for formula trade due to a
lack of trade, though research disputes this. 1f
implemented, the rule would increase negotiated
trade, potentially lowering fed cattle values due to
volume-based rather than quality-based pricing, This
would reduce demand and value for feeder cattle,
impacting Tennessee’s beef sector, which heavily
relies on feeder cattle receipts, thereby lowering its
overall value in the state’s agricultural economy.
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U.S. and Tennessee Agricnltural Trade Outlook

In fiscal year (FY) 2024 (October 2023 —
September 2024), total U.S. agricultural and related
exports, as reported by the USDA, were $189.8
billion, down 2.3% percent when compared to
exports in FY 2023 ($194.2 billion). This overall
decline was due to lower volumes as well as lower
prices. The factors affecting exports at the national
level have had an impact on Tennessee. In FY
2024, Tennessee’s agricultural and related exports
were $2.7 billion, down $313.7 million or 10.4
percent when compared to the previous fiscal
year ($3.0 billion). Consumer-otiented exports
($1.3 billion in FY2024), which include distilled
spirits, meat and dairy products, and processed
food products accounted for the largest export
category for Tennessee. Exports of consumer-
oriented products were down $386.3 million or
22.4 percent when compared to the previous
year. Interestingly, Tennessee exports of bulk
agricultural commodities ($1.0 billion), which
includes cotton, tobacco, and soybeans, were up
$76 million (+8.0 percent), despite similar exports
being down for the nation overall. Exports of
intermediate products ($159.9 million), such as
soybean meal and oil and other feeds, were down
$18.9 million (-10.5 percent); and related-product
exports ($174.8 million), which are mostly forest
products, were up $15.4 million (+9.7 percent)
(Table 2.7).'¢

Table 2.7: Tennessee Agricultural and Related Product Exports in FY 2023 and FY 2024:
Total and by Major Product Category

Product Category

Agricultural and Related Products
Consumer-Oriented Agriculture
Bulk Agriculture

Intermediate Agriculture

Other Agricultural Related Products

Note: Fiscal Year (FY) is October to September.

FY 2023 FY 2024 $ Change % Change
$ Million

$3,016 $2,702 $314 -10.40%

1,727 1,340 -386 -22.40%

952 1,028 76 8.00%

179 160 -19 -10.50%

159 175 15 9.70%

Source: U.S. Department of Agriculture, Foreign Agricultural Service, Global Agricultural Trade System (2023).

"6 Data are from the Foreign Agricultural Service (FAS), USDA. https://apps.fas.usda.gov/gats/default.aspx
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Key exports for Tennessee in FY 2024
included cotton ($949.8 million) and distilled spirits
($826.8 million), which increased by $108.5 million
and decreased by $334.2 million, respectively. Note
that the overall decrease in exports this fiscal year
was due to distilled spirits falling in terms of value
as well as volume. Other major exports included
baked goods, cereals, and pasta ($253.2 million,
-6.7 percent) and poultry products ($101.8 million,
-22.5 percent). During this period, Tennessee was
also a leading exporter of forest products ($170.7
million), up $13.6 million (+8.7 percent) when
compared to the previous fiscal year (Table 2.8).

Changes in FY 2024 exports could also be
viewed from the perspective of countries that
are major buyers of Tennessee products. In FY
2023, Tennessee exported agricultural and related
products to more than 100 countries, with the top
markets being China, Canada, the Netherlands,
Mexico, and Germany. The most noted increase
in exports was to China. In FY 2024, exports to
China were valued at $553 million, an increase of
$184 million (+49.8 percent) when compared to
FY 2023. The increase in exports to China was
primarily due to a 60 percent increase in cotton
exports. Exports to Germany ($91 million) also

Table 2.8: Tennessee Agricultural and Related Product Exports in FY 2023 and FY 2024
by Top 10 Products and Partner Countries (Destinations)

Rank Product Category

Agricultural and Related Products
Cotton
Distilled Spirits

—_

Bakery Goods, Cereals, and Pasta
Forest Products

Poultry Products

Tobacco

Dextrin, Peptones, and Proteins
Soup and Other Prepared Foods

© O N oo o B~ W N

Chocolate and Cocoa Products

—_
o

Sugars and Sweeteners

Rank Partner Country (Destination)

World
China

Canada

—_

Netherlands
Mexico
Germany
United Kingdom
Vietnam

Pakistan

© o N o o~ W N

Turkey

10 France
Note: Fiscal Year (FY) is October to September.

FY 2023 FY 2024 $ Change % Change
$ Million

$3,016 $2,703 $313.70 -10.40%

841 950 109 12.90%

1161 827 -334 -28.80%

271 253 -18 -6.70%

157 171 14 8.70%

131 102 -30 -22.50%

<) 69 -21 -23.70%

53 47 -6 -11.40%

59 44 -16 -26.70%

28 32 5 17.00%

36 31 -5 -14.60%

FY 2023 FY 2024 $Change % Change
$ Million

$3,016 $2,703 $313.70 -10.40%

369 553 184 49.80%

327 324 -3 -1.00%

442 186 -256 -57.90%

120 111 -9 -7.10%

73 91 19 25.50%

113 89 -23 -20.60%

119 86 -34 -28.20%

101 82 -19 -18.80%

80 81 1 1.60%

48 67 19 39.50%

Source: U.S. Department of Agriculture, Foreign Agricultural Service, Global Agricultural Trade System (2024).
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increased in FY 2024, up $19 million (+26.5
percent) when compared to the previous year.
The most noted decrease in exports was to the
Netherlands, which was the leading country

last fiscal year, but is now ranked third among
destination markets. In FY 2024, exports to the
Neterlands were valued at $186 million, which

is decrease of $256 million (-57.9 percent) when
compared to the previous year, primarily due to a
60% decline in distilled spirits exports (Table 2.8).

U.S. Agricultural Trade Deficits

A concern for the US. agricultural sector is the
rising agricultural trade deficit. In years past, U.S.
agricultural exports exceeded imports. However,
this has changed in recent years and the agricultural
trade deficit is projected to grow to record levels.
Figure 2.28 shows the U.S. agricultural exports,
imports, and trade deficit (excluding forestry) from
2015 to 2024, as well projections for 2025 (fiscal

years). Exports peaked in 2022 at $196.1 billion
but have been declining since that time. Exports
are forecasted to decline ever further to $169.5
billion in 2025. Imports have steadily increased
over the years, reaching $207 billion in 2024 and
are expected to rise further to $212 billion in 2025.
The trade deficit fluctuated, turning negative in
2019 and 2020, indicating a surplus, but has since
widened, with a forecasted deficit of $42.5 billion
in 2025. According to USDA, this decline is mainly
due to lower expected prices for soybeans, corn,
and cotton, and reduced beef trade volumes.
Soybeans, the leading U.S. exports, are expected

to drop by $1.5 billion. Both corn and cotton

are projected to fall by $900 million, while beef
exports are expected to fall by $1 billion.

U.S. agricultural imports differ significantly
from exports, with imports being higher value
consumer-oriented products, while exports are
dominated by bulk commodities and minimally
processed products. In 2024, major imports

Figure 2.28: U.S. Agricultural Trade (Excluding Forestry): FY 2015 — FY 2025(F)

250 -
_ Exports —Imports
_ Imports
| $212.0 billion
200 1 Trade
g ) Deficit
=3 . $42.5 billion
pcA
2 i
K ] Exports
150 - $169.5 billion
100 ‘ ‘ ‘ ‘ |
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024  F2025

Note: Fiscal Year (FY) is October to September.

Source: U.S. Department of Agriculture, Foreign Agricultural Service, Global Agricultural Trade System (2024) and USDA Outlook for U.S. Agricultural Trade: August 2024.

https://www.ers.usda.gov/publications/pub-details/?pubid=109831.
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included fresh fruits and vegetables, distilled spirits,
beef products, coffee, wine, and beer. Imports are
significantly more expensive than exports, with
import unit values being two to three times higher.
Despite rising prices, the quantity of imports has
continued to increase, unlike exports, which have
declined. Key takeaways are that imports are more
expensive, more subject to inflation, and have risen
persistently despite price increases.”

Financial Indicators for Tennessee Farming Industries

Table 2.9 presents financial data from 2018-
2023 for the Tennessee farming sector, which
can be used to indicate the financial well-being of
farms and farm operators in Tennessee. The value
of farm production increased from $4.2 billion
in 2018 to $6.3 billion in 2023. Net farm income
was $1.0 billion in 2023 (up from the low of $308
million in 2018), averaging $16,530 per operation.
Net cash farm income on a per-acre basis was
$97/acre. The net farm income ratio (net farm
income/value of production) during 2018 to 2023
ranged from 7 percent to 33 percent efficiency in
converting production to net farm income, with
an uptick from 7 percent in 2018 to 33 percent in

2021. The interest expense ratios for the farming
sector, holding at 7 percent or less, reflect a low
debt burden and interest payment level relative

to production. Times interest earned is another
measute of ability to cover debt payments,
specifically interest payments. For all years, the
values are greater than 1, implying sufficient cash
to meet interest payments, and in 2023, the value
was 3.94. The state’s capital consumption ratio, or
the percentage of production needed to cover the
sector’s capital consumption, was relatively low
for the 2018 to 2023 period, ranging between 9
percent to 14 percent. In 2023, the state’s farming
sector had an operating expense ratio of 0.69,
suggesting 69 percent of the value of production
was used to cover operating expenses. In 2023, the
estimated market value of land and buildings on
farms was $55.2 billion or around $874,992 per
farm in Tennessee."

Rural Infrastructure

The rural transportation system is crucial
to Tennessee farmers and ranchers, providing
farmers the link to access inputs and deliver
products to markets in the agricultural supply

Table 2.9: Indicators of Financial Well-Being of the Tennessee Farm Sector, 2018-2023

Indicators

Value of Production ($ million)

Net Farm Income ($ million)

Interest Expense' ($ million)

Market Value of Farmland, Buildings, & Equipment ($ million)
Capital Consumption1 ($ million)

Total Production Expenses1 ($ million)
Net Farm Income Ratio

Capital Consumption Ratio

Operating Expense Ratio

Interest Expense Ratio

Times Interest Earned

"Excludes operator dwellings.
Source: ERS, USDA (2024).

2018 2019 2020 2021 2022 2023
$4,182 $4,290 $4,237 $5,235 $6,193 $6,341
$308 $894 $711 $1,728 $1,568 $1,043
$282 $283 $266 $269 $305 $355
$42,728 $43,200 $44,496 $45,903 $50,718 $55,212
$575 $536 $542 $482 $672 $659
$3,934 $3,639 $4,003 $3,755 $4,638 $5,364
0.07 0.21 0.17 0.33 0.25 0.16
0.14 0.12 0.13 0.09 0.11 0.10
0.74 0.66 0.75 0.57 0.59 0.69
0.07 0.07 0.06 0.05 0.05 0.06
2.09 4.16 3.68 7.43 6.14 3.94

7 USDA Outlook for U.S. Agricultural trade. https:/www.ers.usda.gov/topics/international-markets-u-s-trade/u-s-agricultural-trade/outlook-for-u-s-agricultural-trade/

8 NASS, USDA. See footnote 6; ERS, USDA. See footnote 4.
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chain. Tennessee’s freight system handled more
than 550 million tons of freight at $813 billion

in 2022, ranked 11th in freight movement among
all states. In 2021, freight trucks accounted for

28 percent of vehicle miles on the state’s rural
interstate highways, which ranked in the top six
for the nation. From 2022 to 2050, the annual
freight tonnage by truck is expected to increase by
59 percent, while the projected increase in truck
freight value is even more substantial (105 percent),
only behind Indiana, Nebraska, Arkansas, Illinois,
and Texas. The state’s road and bridge system has
been facing increasing challenges to handle the
sharp growth in truck freight traffic. A total of 15
percent of the state’s major roads are in poor or
mediocre condition, and 4 percent of the state’s
bridges are rated in poor or structurally deficient
condition.” Neatly 37 petcent of the state’s bridges
are over 50 years old and deteriorated. Currently,
federal funds support 72 percent of the state’s
highway and bridge improvement through the
Tennessee Department of Transportation. It is
crucial to maintain and upgrade the transportation
network to meet the surging freight demand and
improve road safety efficiently.

Out of the $3.7 billion Tennessee received
through the US Treasury’s Coronavirus State and
Local Fiscal Recovery Fund under the American
Rescue Plan Act, $3.6 billion was obligated to
44 approved projects across 16 state agencies to
mitigate the negative impact of the COVID-19
pandemic and strengthen economic recovery.

The Tennessee Department of Environment and
Conservation obligated the budgeted $1.4 billion
to enhance water and wastewater infrastructure

to protect and promote human health; improve
compliance with water quality requirements;

and improve technical, managerial, and financial
capabilities of small, disadvantaged water
infrastructure systems. The Tennessee Department
of Economic and Community Development

The Tennessee Economy | CHAPTER 2

budgeted $500 million of the coronavirus relief
funds for broadband programs — $452 million
for broadband infrastructure improvements; $10
million for broadband ready community adoption
grants; $33 million for digital education, skills

and workforce development and $5 million for
Tennessee College of Applied Technologies.”

An additional $813 million was allocated in
broadband expansion funds through the Bipartisan
Infrastructure Law’s Broadband Equity, Access
and Deployment program (BEAD) program and
approved by US. Department of Commerce
National Telecommunications and Information
Administration, according to the Federal
Communications Commission, while 20 percent
of Tennessee lacked access to high-speed internet
before 2021, with these broadband investments,

that total was reduced to 5.3 percent.”!

Agricultural Land Loss in Tennessee

In 2022, the American Farmland Trust ranked
Tennessee as the third most threatened state to
have agricultural land to be converted to other
uses. There is approximately 26.4 million acres of
total space in Tennessee. From 1997-2017, there
were 1.1 million acres (4.2 percent of total land in
Tennessee) of farmland converted into other uses,
mainly residential. The amount of farmland lost
was equivalent to 55,601 actes/yeat, 152 acres/
day, and 6.3 acres/hout. From 2017-2023, there
were 432,941 acres (1.64 percent of total land
in Tennessee) of farmland converted to other
uses. From 2017-2023, the rate of farmland loss
increased to 86,588 acres/year, 237 acres/day, and
9.8 acres/hour. In the coming years, the conversion
rate could maintain or increase again due to Blue
Ovwal City development in Haywood County and
surrounding counties. Additionally, a growing
trend in Tennessee is expansion of the solar
industry, which could increase the rate of farmland

® TRIP Research and Resources for Tennessee. https:/tripnet.org/research-news/?states=tennessee

2 Tennessee Resiliency Plan Dashboard. https://www.tn.gov/content/tn/finance/looking-for/stimulus-financial-accountability-group/tennessee-resiliency-plan.html

2 Tennessee Department of Economic and Community Development. https://www.tn.gov/ecd/rural-development/broadband-office/broadband-

announcements0/2024/8/19/tnecd-announces-approval-of-proposal-to-invest--813-million-in-broadband-expansion.html
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conversion in the next few years.
Primary Forestry in Tennessee

Roughly 51 percent of Tennessee is covered
in forest that is primarily comprised of hardwoods
(89 percent), making Tennessee one of the top
three hardwood lumber-producing states in the
country. There are more than 120 tree species in
Tennessee. The dominant forest type in the state
is oak-hickory, accounting for an estimated 9.9
million acres. Of the 13.8 million acres in forest,
83.0 percent is privately owned, with federal (10.0
percent) and state/local governments (7.0 percent)
comprising the rest. The state has an estimated 8.5
billion live trees (= 1.0 in diameter), with a volume
of 46.7 billion cubic feet.”

In 2023, the state’s 135 sawmill establishments
(NAICS 321113) employed 2,273 workers with a
total payroll of $102.9 million, while the state’s 145
logging establishments (NAICS 1133) employed
702 workers with a total payroll of $31.1 million.

From 2013 through 2023, average annual growth
rates in employees, payroll, and establishments
for sawmills were -1.30 percent, 2.43 percent,
and -2.04 percent, respectively. For logging,

the average annual growth rates over the same
period were 0.03 percent, 3.29 percent, and -0.14
percent, respectively, for employees, payroll, and
establishments.

Food, Fiber, and Forestry Manufacturing
in Tennessee

Value of Shipments, Number of Establishments,
and Employees

The state’s 2,526 food and fiber processing
and manufacturing facilities employed over 92,000
workers with a payroll of $5.8 billion in 2023
(Table 2.10). By comparison, in 2023 the state’s
overall manufacturing employment was 363,882
workers. Thus, food- and fiber-related manufacturing
in Tennessee employed more than one in four

Table 2.10: Tennessee Food, Fiber, and Forestry Manufacturing, 20232

Employees
Manufacturing Industry (NAICS) 2022 2023
(number)

Food (311) 39,425 40,830
Animal Slaughtering/Processing (3116) 12,494 13,292
Beverage & Tobacco Products (312) 9,123 7,404
Textile Mills (313) 3,057 2,779
Textile Product Mills (314) 2,248 2,122
Apparel (315) 3,409 3,043
Leather & Allied Products (316) 340 368
Wood Products (321) 13,996 13,631
Paper (322) 13,326 13,031
Furniture & Related Products (337) 9,468 8,824
Total 91,338 92,032
All Manufacturing 364,182 363,882

Payroll Establishments
2022 2023 2022 2023

($ million) (number)
$2,457 $2,600 597 662
$671 $700 85 100
$496 $395 294 309
$174 $170 86 87
$109 $108 150 151
$161 $159 120 119
$13 $15 32 30
$816 $796 524 539
$1,072 $1,087 212 220
$448 $445 399 409
$5,746 $5,775 2,414 2,526
$25,085 $26,201 8,702 9,259

2Values for animal slaughtering and processing are embedded in food manufacturing (311) values.

®Source data for value of shipments discontinued and will not resume until 2024.

Source: U.S. Bureau of Labor Statistics. 2024.

2 Tennessee Forestry Association. www.tnforestry.com/forest-facts; Forest Service, USDA. www.research.fs.usda.gov/programs/fiatdata-and-tools

2 Bureau of Labor Statistics. https://www.bls.gov/cew/data.htm#
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manufacturing workers. From 2022 to 2023, for food
and fiber processing and manufacturing the numbers
of employees and establishments increased by 0.8
percent and 4.6 percent, respectively. Payroll for that
timeframe grew by 0.5 percent. For all manufacturing
for the state, the number of employees fell by 0.1
percent, payroll increased by 4.4 percent, and number
of establishments grew by 6.4 percent.

Estimated Economic Inpacts
Sfrom Selected Agricnltural Commodities

In 2022, the agri-forestry industrial complex
directly and indirectly (i.c., including multiplier
effects) contributed $103.0 billion to the Tennessee
economy. In terms of gross output, this value was
11.0 percent of the economic activity conducted
in the state. An estimated 385,743 individuals work

in industries either patt of or supported by the
complex, or 8.8 percent of total employment in
Tennessee. Agriculture generated $73.2 billion in
output or 7.8 percent of the economic activity in
Tennessee and supported 291,304 jobs, with 94,032
(both full- and part-time) jobs in agricultural
production. Forestry included the management
and logging of trees; sawmills (primary forestry
products), including pulp and paper mills; plus,
forestry products manufacturing (secondary
forestry products). Forestry accounted for 3.2
percent of the state’s economy, supported 94,438
Tennessee jobs, and generated $29.8 billion in
output. Based on IMPLAN 2022 data, Table 2.11
indicates the direct economic activity for selected
agriculture and forest sectors, including the
multiplier effects for these sectors, along with their
employment and total value added.
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Table 2.11: Multiplier Effects for Economic Activity, Employment, and Total Value Added for
Selected Agriculture and Forest Industries in Tennessee, 2022

Oilseed farming
Grain farming

Vegetable & melon
farming

Greenhouse, nursery &
floriculture production

Tobacco farming
Cotton farming

All other crop farming®
Beef cattle farming

Dairy cattle & milk
production

Poultry & egg
production

Animal production,
except cattle, poultry,
& eggs®

Forestry, forest
products, & timber tract
production

Commercial logging
Sawmills

Pulp mills

Paper mills
Paperboard mills

$1,075.80
$897.50

$110.10

$351.40

$93.40
$390.80
$182.70
$687.00

$130.90

$1,080.60

$231.50

$30.90

$310.20
$1,200.80
$43.90
$2,036.50
$1,301.20

$1,541.60
$1,597.60

$185.70

$570.00

$157.80
$601.10
$318.30
$1,000.60

$228.40

$1,741.20

$312.80

$56.20

$566.60
$2,290.40
$69.80
$3,070.60
$2,088.10

1.62

1.69
1.54
1.74
1.46

1.74

1.61

1.35

1.82

1.83
1.91
1.59
1.51

1.6

5,684.70
8,997.30

1,462.00

4,294.90

1,918.90
4,582.30
18,969.50
15,903.10

548.8

3,980.90

5,906.40

292.6

2,819.20
2,489.90

51.7
1,787.20
1,093.40

$634.50
$138.30

$41.20

$125.90

$40.30
$161.10
$61.00
$259.00

$21.20

$127.90

$173.80

$23.10

$195.60
$260.70

$16.90
$986.10
$556.10

2 Total Industry Output — annual value of production by industry.
® Employment - estimated number of wage and salary employees (both full- and part-time), as well as self-employed.

¢ Total Value Added — income to workers paid by employers; self-employed income; interests, rents, royalties, dividends, and profit payments; and production and import taxes.

4 Primarily hay and seed farming.
¢ Primarily hogs, sheep and goats, aquaculture, equine, and apiculture.

Source: IMPLAN 2022 data (www.implan.com)
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CHAPTER 3: ARTIFICIAL INTELLIGENCE: INSIGHTS AND

ECONOMIC IMPLICATIONS

In this Chapter —
3.1. Introduction
3.2. Background
3.3. Current Capabilities of Al
3.4. Current State of Al Adoption in

the U.S.

News about artificial intelligence (Al) and
its potential to impact our lives is seemingly
everywhere. Growth in public awareness of Al
has been remarkable. When ChatGPT was made
available for public use, there were 100 million
users two months after launch.! Though initial
adoption by government and business remains
modest, many foresee that the long-term effects of
Al on business and government will rival those of
the internet and believe that Al can become “the
most important general-purpose technology of our
era.””? If reality approaches these expectations, our
economy could undergo a transformational shift.

Along with Al’s tremendous potential
to transform aspects of our economy comes
considerable risk. Some believe that widespread
adoption might cause societal harm by increasing
income inequality, instilling bias through Al-

3.5. Current State of Al Adoption in
Tennessee

3.6. Al's Expected Economic Effects

3.7. Preparing Tennessee for the
Future of Al

3.8. Final Thoughts

3.9. Appendix

assisted hiring decisions, and promoting housing
discrimination. Others even think that Al could
fundamentally threaten human existence.’
Recognizing these dual potentials—both promising
yet perilous—President Biden issued an October
2023 executive order emphasizing safe deployment
practices aimed at ensuring security and
trustworthiness moving forward.

Given the potential for both great promise and
great peril, careful planning becomes paramount.
The Economic Report of the President (ERP) for
2024 devoted an entire chapter to examining the
possible implications of Al adoption on the U.S.
labor market as well as the need for policy and
regulatory guidance. States too need a plan that
ensures the next generation of workers have the
necessary Al skills and establishes regulations that
safeguard against malicious or improper use.

' By comparison, it took nine months for TikTok to gain 100 million users (Reuters, February 2, 2023).

2 Brynjolfsson, E., & Mcafee, A. (2017). Artificial intelligence, for real. Harvard Business Review, 1, 1-31.

® Harris, E; Harris, J. Beal, M. (2024). Defense in Depth: An Action Plan to Increase the Safety and Security of Advanced Al. Gladstone Al Inc.
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Tennessee’s plan is well underway. Foreseeing
a rising demand for skilled Al workers, the
University of Tennessee, Knoxville began a new
academic program in Fall 2024 that offers a
Bachelor of Science degree in Applied Artificial
Intelligence (BSAAI) and announced FY 2025
seed funds for Al faculty research. These grants
hope to generate multi-disciplinary collaboration
around ideas that can be leveraged to generate
external funding opportunities and partnerships
with industry.

Tennessee and other states have also started
to exercise their regulatory authority. In 2023, 18
states adopted resolutions or passed legislation
concerning Al. Tennessee took its first action in
2024 with the Ensuring Likeness Voice and Image
Security Act (ELVIS Act) establishing specific
protections prohibiting the use of Al to copy a
performer’s voice. Later in the year, Tennessee’s
General Assembly established an artificial
intelligence advisory council of 24 members to
“recommend an action plan to guide awareness,
education, and the usage of artificial intelligence in
state government that aligns with the state’s policy
and goals and that supports public employees in
the efficient and effective delivery of customer
service. ...”* While these efforts represent
significant steps forward at a governmental level, it
is equally important to consider how businesses are
adopting Al technologies across various sectors.

4 State of Tennessee, House Bill No. 2325, enacted May 24, 2024

To begin, we need a working definition for
Al The National Artificial Intelligence Research
Task Force defines Al as “a machine-based
system that can, for a given set of human-defined
objectives, make predictions, recommendations,
or decisions influencing real or virtual
environments.” A few examples and applications

Artificial Intelligence: Insights and Economic Implications

In business, the current pace of Al adoption
varies across states, industries, and size of firm.

In the first part of this chapter, we examine
current Al capabilities relative to those of humans
and utilize U.S. Census survey data to assess the
current breadth of adoption nationally by industry
sector and firm size before taking a brief look at
Tennessee’s adoption rate and labor demand for Al
workers relative to other states.

In the second part of the chapter, we examine
the possible effects of widespread adoption on
productivity, wages, and employment. Then we
reiterate the position of state stakeholders that
training and Al-related education are imperative for
Tennesseans to benefit from the economic promise
of Al We close the chapter with a few examples
of Tennessee businesses and institutions realizing
the promise of Al by making our lives better while
noting concerns that Al could also exacerbate
existing environmental and societal issues.

As Tennessee navigates the evolving
landscape of artificial intelligence, it stands
at a crossroads of immense opportunity and
significant responsibility. By embracing Al’s
potential to drive economic growth, enhance
public services, and improve quality of life, the
state can position itself as a leader in innovation.
However, this journey must be undertaken with
a vigilant eye on the ethical, social, and economic
implications of Al adoption.

include “machine learning, natural language
processing, virtual agents, predictive analytics,
machine vision, voice recognition, decision-
making systems, data analytics, text analytics, and
image processing.”” In simple terms, Al enables
machines to perform cognitive tasks typically
associated with humans.

5 Breaux, C. and Dinlersoz, E., “Only 3.8% of Businesses Use Al to Produce Goods and Services, Highest Use in Information Sector” (U.S. Census Bureau 2023)

https://www.census.gov/library/stories/2023/11/businesses-use-ai.html
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Though the term Al came into existence in the
1950s, it is only in recent years that technological
advances have made it mainstream. We now
use voice assistants like Siri or Alexa and rely
on Google Maps to choose optimal routes. Our
financial institutions analyze transaction patterns
to prevent credit card fraud, Facebook uses image
detection to identify people in photos, Amazon
makes individualized shopping recommendations,
and medical providers use Al to improve patient
care. These everyday applications of Al are just
the beginning. The technology’s potential is further
highlighted by recent Nobel Prizes in physics and
chemistry, awarded for achievements facilitated by
Al tools. As Al becomes more integrated into our
daily lives, its economic implications are attracting

An Al Index Steering Committee reports Al
progress annually for selected tasks/skills against
human benchmarks.® The 2024 report listed nine
tasks ranging from image classification to visual
commonsense reasoning and charted Al’s progress
over the past decade. Against these benchmarks,
Al performance now exceeds that of humans
on all but two. We briefly examine a sampling
of these tasks/skills, note the year in which Al
capabilities surpassed average human performance,
and provide examples of occupations or industries
where the skills might be applied.

Image classification technology enables Al
systems to identify objects, people, text, scenes,
and activities in images with high accuracy.
Humans rely on visual perception honed over
years of experience whereas Al models must be
trained with thousands to millions of images. By
2015, Google’s DeepMind surpassed human-level
performance in this task. Current applications
include facial recognition for secutity purposes,
medical imaging diagnostics such as identifying
tumors or fractures in radiology scans, and quality

CHAPTER 3

more interest.

Despite remarkable scientific progress, the
data show that Al adoption in business and
industry remains in its early stages, and widespread
implementation will pose significant challenges.
On one hand, Al promises to drive significant
productivity gains across various sectors by
automating routine tasks, enhancing decision-
making processes, and enabling the creation of
new products and services leading to substantial
economic growth and the emergence of entirely
new industries. On the other hand, a future with
widespread Al adoption raises concerns about
educating the Al workforce of tomorrow, reskilling
displaced workers, and the potential for growing
income inequality, among other issues.

control in manufacturing processes. In fields like
healthcare where accurate diagnosis is critical or
security where surveillance is paramount, image
recognition can serve both complementary roles—
assisting practitioners—and substitutive roles—
automating repetitive inspection tasks.

Reading comprehension is a critical Al skill
that enables systems to understand and interpret
text and answer questions based on the content.
Al has made significant progress in this area, first
surpassing human performance in 2018 when
models developed by Microsoft and Alibaba
slightly outperformed humans on the Stanford
Question Answering Dataset. Applications of Al
in reading comprehension include educational tools
that personalize learning experiences and content
summarization tools that extract key information
from large texts.

English language understanding enables
systems to understand and generate human-like
text. ChatGPT is a familiar example. In 2021,
models began to exceed human averages in
various language understanding tasks and have

& Maslej, N., et al. (2024), “The Al Index 2024 Annual Report,” Al Index Steering Committee, Institute for Human-Centered Al, Stanford University, Stanford, CA,

April 2024.
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since demonstrated significant improvements in
natural language processing capabilities. Current
applications of language modeling are extensive,
including chatbots for customer service, content
generation for marketing, and language translation
services. Content writers can use Al to generate
ideas or drafts, while customer support agents

can leverage chatbots to handle routine inquiries,
allowing them to focus on more complex issues.
Data analysts can utilize language models to extract
insights from unstructured text data, improving
their analytical capabilities.

Visual question answering (VQA) or visual
reasoning is an advanced Al skill that combines
computer vision and natural language inference,
enabling systems to interpret images and respond
to questions about their content. AI models
first surpassed the human baseline on the Visual
Question Answering Challenge in 2021. Current
applications of VQA are diverse, including assistive
technologies for visually impaired individuals,
interactive educational tools, and customer support
systems that can analyze images and provide
relevant information. Software developers can
leverage VQA to create more engaging applications
and improve accessibility features.

Natural language inference (NLI) is an
Al task that involves determining the relationship
between two sentences to decide if one logically
follows from the other, contradicts it, or neither.
For example, when you ask a virtual assistant
follow-up questions, it uses NLI to understand
your queries in context. Similarly, customer
service chatbots use NLI to provide accurate
responses by understanding user statements
and their relation to previous information.
Industries like technology and healthcare heavily
rely on NLI; companies such as Amazon and
Google integrate it into their chatbots and virtual
assistants to improve conversational abilities,
while clinical support systems in healthcare assist
professionals by inferring relationships between
patient symptoms and diagnoses from medical
texts. Since 2022, AT models have achieved
human-level performance.

Multitask language understanding is an
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advanced Al capability where a single model is
designed to perform various natural language
processing tasks simultaneously. It can handle
different types of language-related activities,
such as answering questions, translating text,
summarizing documents, and generating creative
content—all within the same framework. One
might encounter this through virtual assistants
like Siri or Alexa, who can answer questions,

set reminders, translate phrases into different
languages, and even tell jokes upon request.
Since 2023, large-scale models like Gemini

Ultra have shown remarkable proficiency in
multitask language understanding by achieving
human-like performance. Industries requiring
content generation can benefit from multitask
language understanding. For example, marketing
departments might leverage them to generate
content across multiple formats.

Visual commonsense reasoning (VCR)
is one of the areas where Al still lags human
performance. This task involves understanding
and interpreting images with the same level of
common sense that humans use. In layman’s terms,
it means creating an Al system that can look at a
picture and make logical inferences about what is
happening, why it is happening, and what might
happen next based on everyday knowledge. For
example, VCR can be found in advanced driver
assistance systems that interpret road scenes to
predict potential hazards and take preventive
actions. VCR can have retail applications as well.
Large retailers must manage the inventory in
distribution centers. VCR can analyze images
from surveillance cameras or drones to monitor
stock levels, identify misplaced items, and detect
damaged goods. By understanding the context
of these visual scenes—such as recognizing
that an empty shelf signifies the need for
restocking or that a dented box might indicate
potential damage—AI can make more accurate
decisions about inventory status without human
intervention.

In summary, the advancements in artificial
intelligence over the past decade have been
nothing short of remarkable. From natural
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language processing and image recognition to
reading comprehension and natural language
inference, AI models have not only surpassed
human performance on benchmark tasks, but
the performance gap continues to grow. This
underscores the rapid pace of technological
progress, as just ten years ago, humans
outperformed Al on these same tasks. The

The latest data on U.S. industry adoption
come from the U.S. Census Business Trends and
Outlook Survey (BTOS), an experimental survey
designed to capture high-frequency changes
of current and future use. This survey began
in September 2023, and results are available
by firm size, industrial sector, and state.” In a
12-week period from Dec. 2023 to Feb. 2024,
survey results indicated only 5.0 percent of U.S.
firms were currently using Al while 6.5 percent
predicted use within the next six months. This
result is surprising given the much higher
estimates being reported by other sources.’

One possible explanation is that
nonrepresentative samples in other surveys can lead
to higher estimates. In an unbiased, representative
survey, the probability of a given type of industry
being sampled should be proportional to its actual
proportion in the universe of industries. With
selection bias, a sample survey including too many
high-use (e.g. Information sector) firms and too
few low-use (e.g. Construction sector) firms would
provide a higher estimate."

Adoption varies sharply across the U.S.
and Figure 3.1 shows adoption rates across

CHAPTER 3

continuous enhancement of Al capabilities
signals an opportunity across various industries,
promising unprecedented levels of efficiency,
accuracy, and innovation. As we move

forward, Al will likely continue to redefine our
understanding of what machines can achieve,
setting new standards for performance and
pushing the boundaries of possibility.

the nation. Tennessee’s current Al adoption
rate stands at 4.9 percent. This is slightly below
the national average of 5.0 percent, placing
Tennessee 17th among states. Tennessee ranks
just behind Texas, Minnesota, North Carolina,
and Kansas, all at 5.1 percent, and just ahead
of Idaho at 4.8 percent. The state’s ranking is
likely bolstered by the presence of Fortune 500
companies in its two largest cities and two R1
research universities.

A state’s major metropolitan areas play a key
role in Al adoption. California and other western
states have early momentum primarily because
of Silicon Valley and high activity in other
western metropolitan areas. Minnesota (home of
the Mayo Clinic), Colorado, and Texas are also
leaders.

In the eastern U.S., Florida, Delaware,
Maryland and Massachusetts have strong
rates of adoption, and there is a significant
concentration of use in the District of
Columbia. In contrast, states with smaller
metro areas and lacking high-tech industry
(e.g. Mississippi, West Virginia, and Maine) are
lagging behind.

7 The U.S. Census Business Trends and Outlook Survey (BTOS) is a representative, weighted survey of 200,000 firms every two weeks. The average response rate

is approximately 16 percent.

¢ The survey has many questions, and two relate to the current and future use of Al. The current use question asks, “In the last two weeks, did this business use
Artificial Intelligence (Al) in producing goods or services? (Examples of Al: machine leaming, natural language processing, virtual agents, voice recognition, etc.).”
The future use question asks, “During the next six months, do you think this business will be using Artificial Intelligence (Al) in producing goods or services?
Examples of Al: machine learning, natural language processing, virtual agents, voice recognition, etc.).”

® In “The state of Al in early 2024; Gen Al adoption spikes and starts to generate value” McKinsey (2024), the authors report that 72 percent of businesses have

adopted Al capability in at least one function.

0 This is the explanation given in the Census report, “Tracking Firm Use of Al in Real Time: A Snapshot from the Business Trends and Outlook Survey.”
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Differences in adoption rates across states
are driven in large part by varying degrees
of adoption across metropolitan areas. One
report recognizes five tiers of activity among
metropolitan areas:"'

* Superstars — the California Bay Area has about
one-quarter of all Al papers, patents, and
companies

* Barly adopter metro areas — these 13 areas include
large tech hubs like New York and Boston as
well as smaller, high-activity metro areas such as

| CHAPTER3

Boulder, Colorado and Austin, Texas
Federal research and contracting centers
— these include 20 prominent research
universities and one private entity (i.e. the

Mayo Clinic)

Potential adoption centers — eighty-seven
metro areas (including Nashville and
Memphis) that are home to early-adopting
Fortune 500 companies
Others — Another 261 metro areas, including

6 in Tennessee, without current meaningful Al

activity

Table 3.1. Industry Al Adoption Rates

BTOS Current Al Adoption Rate

Industrial Sector
us

Information (NAICS 51)

Professional, Scientific, and Technical Services (NAICS 54)
Educational Services (NAICS 61)

Real Estate and Rental and Leasing (NAICS 53)
Management of Companies and Enterprises (NAICS 55)
Finance and Insurance (NAICS 52)

Health Care and Social Assistance (NAICS 62)

Arts, Entertainment, and Recreation (NAICS 71)
Administrative and Support and Waste Management

and Remediation Services (NAICS 56)

Retail Trade (NAICS 44-45)

Manufacturing (NAICS 31-33)

Other Services (except Public Administration) (NAICS 81)
Wholesale Trade (NAICS 42)

Mining, Quarrying, and Oil and Gas Extraction (NAICS 21)
Accommodation and Food Services (NAICS 72)
Transportation and Warehousing (NAICS 48-49)
Agriculture, Forestry, Fishing and Hunting (NAICS 11)
Construction (NAICS 23)

(firm-weighted)
5.0% (+/- 0.1%)
18.1% (+/- 1.4%)
12.0% (+/- 0.3%)
9.1% (+- 1.3%)
8.0% (+/- 0.5%)
7.8% (+/- 3.9%)
6.9% (+/- 0.5%)
5.0% (+/- 0.2%)
5.0% (+/- 0.5%)

4.6% (+/- 0.5%)
3.4% (+/- 0.3%)
2.8% (+/- 0.2%)
2.5% (+/- 0.3%)
2.4% (+/- 0.2%)
1.9% (+/- 0.9%)
1.6% (+/- 0.2%)
1.5% (+/- 0.4%)
1.4% (+/- 0.7%)
1.4% (+/- 0.1%)

9
10
11
12
13
14
15
16
17
17

BTOS Future Al
Adoption Rate

6.5% (+/- 0.1%)
21.5% (+- 1.5%)
15.3% (+/- 0.4%)
10.1% (+- 1.3%)

9.0% (+- 0.5%)
6.8% (+/- 4.5%)
10.2% (+/- 0.7%)
6.8% (+/- 0.2%)
6.1% (+/- 0.7%)

5.9% (+/- 0.3%)
4.3% (+/- 0.3%)
4.4% (+/- 0.3%)
3.1% (+/- 0.3%)
4.1% (+/- 0.2%)
2.8% (+/- 1.4%)
2.5% (+- 0.3%)
2.6% (+/- 0.6%)
1.5% (+/- 0.6%)
2.2% (+- 0.1%)

Source: The Business Trends and Outlook Survey (BTOS) Al supplement in the 12-week period beginning December 4, 2023 and ending February 25, 2024.

""" Muro, M., Liu, S. (2021). The Geography of Al. Brookings.
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CURRENT STATE OF Al ADOPTION IN THE U.S., CONTINUED

In addition to the state-level survey data featured
above, the BT'OS also collects adoption data
by industry and firm size. Current and planned
use varies widely among industrial sectors (see
Table 3.1). Information leads all sectors with an
18 percent current adoption rate, followed by
Professional, Scientific, and Technical Services at
12 percent. In contrast, Mining, Quarrying, and
Oil and Gas Extraction; Accommodation and
Food Services; Transportation and Warehousing;
Agriculture; and Construction all have adoption
rates below 2 percent.

Figure 3.2 indicates how Al adoption varies
according to the number of employees in a firm.
From the U-shaped pattern, we see the largest
firms adopting in greater percentages followed by
the smallest firms. Firms having more than 250
employees had an adoption rate of 7.2 percent, and
firms with 4 or fewer employees, at 5.5 percent,
were the only categories to exceed the national
rate of 5.0 percent. Early adopters tend to be
innovative, smaller firms that are less risk averse
and more agile, and larger firms that can invest the
necessary human and financial capital.

Given all of the discussion around Al in
popular media, it is reasonable to ask why
business adoption rates are not higher. The two

most common reasons firms cited in the

BTOS are the inapplicability of Al to firm
operations (80 percent) and the firm’s lack of
institutional knowledge about Al (7 percent). It
may be possible that these reasons are related,
and a lack of knowledge creates the perception
that Al has narrow capabilities not useful to

the firm. It is surprising that cost, a lack of
skilled workers, and regulations were not listed
as significant reasons for non-adoption. Just as
surprising and perhaps indicating the difficulty
of successful adoption, the survey indicated that
11in 7 current adopters did not plan to use Al in
the next six months.

In addition to those listed in the BTOS, other
barriers to Al adoption include (but are not
limited to) data constraints, risk of erroneous
predictions/lack of trust, difficulties integrating
Al into human tasks, and financial constraints. No
matter the primary reason(s), experts are quick
to note that such frictional factors are inherent
in any technology implementation. Therefore,
great optimism persists that Al’s advancing
capabilities will increase diffusion by incentivizing
organizations to learn more about Al, find
applications for implementation, and invest the
necessary resources for its integration.

Figure 3.2. The Smallest and Largest Firms are Higher Adopters (firm-weighted)

E-Y

Percentage

[V

10-19

20-49

50-99 100-249 250+

Number of Employees

Source: U.S. Census Bureau Business Trends and Outlook Survey (BTOS) Al Supplement in the 12-week period beginning December 4, 2023 and ending February 25, 2024.
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Although the BTOS has not published industrial
sector adoption rates at the state level, we can
estimate Tennessee-specific adoption rates by
applying the national adoption rates by sector to
those in Tennessee. Of course, some sectors in
Tennessee will have adoption rates that differ from
those across the nation, but given that Tennessee’s
firm-weighted adoption rate is close to the national
average of 5.0 percent, we feel that these estimates
can still provide useful insights. Table 3.2 lists the
current Al adoption rate by sector for the U.S,,
the number of Tennessee firms in each of these

CHAPTER 3

sectors, and the estimated number of Tennessee
firms using Al by sector."?

Note that almost half of the adopting
establishments come from only two sectors. The
sector with the most adopting establishments is
Professional, Scientific, and Technical Services (31
percent of total adopters). It employs professions
like accountants, auditors, architects, lawyers,
analysts, and scientists who may leverage Al in a
complementary manner to increase productivity.
By automating routine tasks, these professionals
may focus on higher-level strategic work thereby

Table 3.2. U.S. Industrial Sector Al Adoption Rates and Tennessee Firms Using Al

Industrial Sector

Professional, Scientific, and Technical Services (NAICS 54)
Retail Trade (NAICS 44-45)

Health Care and Social Assistance (NAICS 62)
Construction (NAICS 23)

Accommodation and Food Services (NAICS 72)

Wholesale Trade (NAICS 42)

Other Services (except Public Administration) (NAICS 81)
Finance and Insurance (NAICS 52)

Administrative and Support and Waste Management and
Remediation Services (NAICS 56)

Information (NAICS 51)

Manufacturing (NAICS 31-33)

Real Estate and Rental and Leasing (NAICS 53)
Transportation and Warehousing (NAICS 48-49)

Arts, Entertainment, and Recreation (NAICS 71)
Educational Services (NAICS 61)

Management of Companies and Enterprises (NAICS 55)
Agriculture, Forestry, Fishing and Hunting (NAICS 11)
Mining, Quarrying, and Oil and Gas Extraction (NAICS 21)
TOTAL

BTOS Current National Al TN Firms per BTOS Future Al
Adoption Rate (firm-weighted) Sector Adoption Rate
12.0% (+/- 0.3%) 29,875 3,585
3.4% (+/- 0.3%) 24,947 848
5.0% (+/- 0.2%) 23,125 1,156
1.4% (+/- 0.1%) 16,132 226
1.6% (+/- 0.2%) 16,028 256
2.4% (+/- 0.2%) 14,816 356
2.5% (+/- 0.3%) 14,644 366
6.9% (+/- 0.5%) 13,409 925
4.6% (+/- 0.5%) 13,323 612
18.1% (+/- 1.4%) 9,581 1,734
2.8% (+/- 0.2%) 9,259 259
8.0% (+/- 0.5%) 8,062 645
1.5% (+/- 0.4%) 6,539 98
5.0% (+/- 0.5%) 3,913 196
9.1% (+/- 1.3%) 2,744 250
7.8% (+/- 3.9%) 1,603 125
1.4% (+/- 0.7%) 1,019 14
1.9% (+/- 0.9%) 260 5
11,656

Sources: The Business Trends and Outlook Survey (BTOS) Al supplement in the 12-week period beginning December 4, 2023, and ending February 25, 2024, and U.S. Bureau

of Labor Statistics, Quarterly Census of Employment and Wages, 2023 Annual Averages.

2 The estimated number of Tennessee firms using Al by sector is the product of the nation’s Al adoption rate in a given sector and the number of Tennessee firms

in that same sector.
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driving better outcomes for their organizations.
The other sector is Information (15 percent
of total adopters). Professionals like software
developers, data analysts, web developers, and
technical writers are also able to automate routine
tasks and focus more on the creative aspects of
their work. Firms in these two sectors tend to
be small, and together they employ only 230,000
people in Tennessee, or less than 8 percent of the
total workforce. In contrast, Tennessee’s three
largest industries by employment—Health Care,
Manufacturing, and Retail Trade—employ about
one-third of the state’s workforce and have average
firm-weighted adoption rates of 5 percent or less.
This suggests that Tennessee’s employee-weighted
rate is lower than its firm-weighted rate. In fact,
BTOS estimates it at approximately 3 percent,
ranking 38th among the states. That is, while 4.9
percent of Tennessee firms are currently using
some form of Al, this adoption rate represents
only 3 percent of the state’s workforce.

Adoption is not the only metric for measuring Al
diffusion; job postings also provide valuable insight.
Analyzing 2023 data from millions of job postings

Technological innovation profoundly impacts
new business formation, employment, and
productivity, determining winners and losers
across industries, occupations, and demographic
categories. The extent and nature of these impacts
on individual workers largely depend on whether
Al is used in a complementary or substitutive
mannet. That is, will Al be used as a tool to
enhance a worker’s job (i.e. complement for labor),
or will Al lead to job displacement (i.e. substitute
for labor)?

The Council of Economic Advisors (CEA)
within the Executive Office of the President issued
a July 2024 report that listed the 25 least Al-exposed
occupations.”” Among them were HR managers,

Artificial Intelligence: Insights and Economic Implications

wortldwide, the U.S. led all countries with 1.6 percent
of postings requiring Al-related skills like machine
learning proficiency and working with text data for
sentiment analysis. Among the 50 states, California
had the highest number of Al-related job postings
at 70,630, while West Virginia had the fewest at 533.
Tennessee ranked 24th with 5,318 postings. Peer
states included Alabama (6,214), Missouti (7,390),
Nortth Carolina (12,976), South Carolina (3,305),
and Kentucky (2,315). Naturally, total postings

are heavily influenced by population size. When
considering Al-related job postings as a percentage
of all total postings, Delaware ranked first at 2.38
percent. Tennessee ranked 44th at 0.64 percent, just
behind Wisconsin and Florida, and just ahead of
Indiana, South Carolina, and Louisiana.

The industrial sectors with the highest Al
adoption rates also led in job postings requiring
Al-related skills. The Information sector accounted
for 4.6 percent of all postings, followed by
Professional, Scientific, and Technical Services at
3.3 percent. In contrast, Retail Trade and Waste
Management lagged, with each sector having less
than 0.5 percent of Al job postings.

laundry workers, clergy, and sales managers. Also
listed were the 25 most Al-exposed occupations.
This list included tax preparers, electrical engineers,
airline pilots, and six different clerk occupations.
See Table 3.3 on page 77 for the complete list.
Similarly, Felton et al. (2023) provides two more
comprehensive lists showing occupations most
exposed to Al applications for language modeling
and image generation."

It is important to note that the jobs with the
highest exposure to Al are not necessarily the most
vulnerable to job displacement. In general, high-
exposure jobs are more vulnerable to substitution
if the job requires less complexity. Some examples
of high-exposure, at-risk jobs include billing clerks

8 https://www.whitehouse.gov/wp-content/uploads/2024/07/Potential-Labor-Market-Impacts-of-Artificial-Intelligence-An-Empirical-Analysis-July-2024. pdf

' Felten, E. W., Raj, M., & Seamans, R. (2023). Occupational heterogeneity in exposure to generative ai. Available at SSRN 4414065.
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and proofreaders. However, it is unclear how or
which jobs will become more/less vulnerable to
displacement as Al becomes more advanced and
better able to perform human tasks. For example,
as Al continues to improve its image recognition
abilities, how does this impact an architect’s job
or a radiologist’s? Currently, radiologists are using
Al as a tool to assist in identifying and diagnosing
abnormalities with mixed results, depending on the
accuracy of the Al tool and how the radiologist
interprets the Al’s findings."” Similarly, as Al
becomes better at writing, will it be used as a job-
enhancing tool or will it lead to job displacement
for journalists and/or technical writers?

At the macro level, Al is expected to enhance
economic efficiency. Significant efficiency
gains have already been observed in isolated
cases. For instance, a survey on Al adoption by
function revealed that 55 percent of Al-adopting
manufacturing respondents reported cost savings,
while 66 petrcent reported revenue growth.'
Additionally, a Microsoft meta-analysis found that
knowledge workers using Al tools could reduce
task completion times by 26 to 73 percent in
complementary applications."’

While efficiency gains have been observed
in specific areas, they have not yet reached the
breadth and magnitude necessary to significantly
boost overall productivity. This is not unusual,
as new technologies often need to reach critical
mass before producing measurable productivity
gains. In 1987, as personal computers became
commonplace, economist Robert Solow remarked,
“You can see the computer age everywhere but
in the productivity statistics.” Similarly, there is
currently no clear evidence of a measurable Al
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impact on productivity, and opinions about its
near-term effects remain mixed.

With continued efficiency gains and more
widespread adoption, Goldman Sachs estimates
that measurable Al-driven productivity boosts
could begin by 2027. Their optimistic forecast
suggests that Al could increase U.S. GDP by
approximately 0.4 percentage points annually by
2034.'"® Other estimates are more conservative;
for instance, Acemoglu (2024) projects an uppet-
bound effect on GDP of a cumulative 1.5 percent
over the next ten years."”

Real wages typically rise with productivity.
However, just as Al has not significantly impacted
overall productivity, it has not broadly increased
wages. Nonetheless, a wage differential exists for
Al workers with high job exposure, cutting across
race, gender, and education levels. In 2022, workers
with the highest exposure to Al and education
beyond a bachelor’s degree earned an average of
$41 per hour, compared to $26 per hour for those
with the least exposure.””

Despite these wage differentials, the broader
impact of Al on the workforce remains a concern.
Transformational technologies are disruptive by
definition. Many workers fear that Al could threaten
their job security, and some will inevitably be
displaced. A recent analysis indicated that 1 in 5 U.S.
workers could have half of their job tasks impacted
by large language models (LLMs), a specific type
of AL* However, new technologies also create
jobs. For instance, in 2018, less than 40 percent of
existing occupations had existed in 1940.%

Given these potential disruptions, there
is significant interest in identifying which
demographic groups, industries, and jobs are most

s Yu, F., Moehring, A., Banerjee, O., Salz, T., Agarwal, N., & Rajpurkar, P. (2024). Heterogeneity and predictors of the effects of Al assistance on radiologists.

Nature Medicine, 30(3), 837-849.
6 “The state of Al in 2023: Generative Al's breakout year” (McKinsey 2023).

7 Cambon, A., Hecht, B., Edelman, B., Ngwe, D., Jaffe, S., Heger, A, ... & Teevan, J. (2023). Early LLM-based Tools for Enterprise Information Workers Likely

Provide Meaningful Boosts to Productivity. Microsoft Research. MSR-TR-2023-43.

18 “Al may start to boost US GDP in 2027” (Goldman Sachs Research 2023).

s Acemoglu, D. (2024). “The Simple Macroeconomics of AlI” (No. w32487). National Bureau of Economic Research.
2 “Which U.S. Workers Are More Exposed to Al on Their Jobs?” (Pew Research Center 2023).
2t Eloundou, T., Manning, S., Mishkin, P., & Rock, D. (2023). “Gpts are gpts: An early look at the labor market impact potential of large language models.” arXiv

preprint arXiv:2303.10130.

2 Autor, D., Chin, C., Salomons, A., & Seegmiller, B. (2024). “New frontiers: The origins and content of new work.” 1940-2018. The Quarterly Journal of Economics,

qjae008.
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3.5. AI'S EXPECTED ECONOMIC EFFECTS, CONTINUED

exposed to Al. One study found approximately Industries with many high-exposure jobs, such
1 in 5 workers are in high-exposure jobs (top as accountants, engineers, and programmers, are
quintile) and about 1 in 4 workers are in low- likely to be high-exposure themselves. Examples
exposute jobs (bottom quartile).” It noted that include professional services, finance, and public
exposure tends to vary by education level, gender, administration, all of which prioritize analytical
race, and wage. Specific demographics with more and quantitative skills. Conversely, low-exposure
exposure include those holding a bachelor’s degree  jobs like construction laborers, agricultural workers
or higher, females, Asian and White workers, and and miners are in low-exposure industries that
higher-wage workers. emphasize mechanical skills and physical tasks.

1 in 5 Workers are in High-Exposure Jobs 1 in 4 Workers are in Low-Exposure Jobs

Exposure to Al Tends to Vary by Education Level, Gender, Race, and Wage

Source: Pew Research Center 2023 report, “Which U.S. Workers Are More Exposed to Al on Their Jobs?”

2 “Which U.S. Workers Are More Exposed to Al on Their Jobs?” (Pew Research Center 2023).
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Tennessee is actively preparing its citizens
for the future of Al Education is key, and it is
imperative that our state establishes educational
programs at all levels. Tennessee is advancing
formal initiatives to reach students from
kindergarten through post-secondary education.

The Tennessee Higher Education Commission
(THEC) Master Plan Update 2020 highlighted
the urgency of this preparation: “Tennessee’s
economy is at great risk for disruption resulting
from automation and artificial intelligence. For
this reason, all individuals employed in Tennessee
must learn to interact with artificial intelligence
using critical thinking, data analysis, and diverse
communication skills rather than simply rely on
artificial intelligence to complete a variety of tasks.”

Since that update, leaders in the education field
have emerged. Dr. Lynne Parker, former Deputy
United States Chief Technology Officer, founding
director of the National Artificial Intelligence
Office, and now serving on Tennessee’s Al
Adpvisory Council, has been a strong advocate
for Al education. In 2023, she spoke about the
Al Education Project, a non-profit effort to
advance Al education for every K-12 student in
America, stating, “Students from all geographic
regions of the country deserve access to cutting-
edge Al education that will prepare them for the
workforce of the future.”

While Dr. Parker emphasized future workers,
the current workforce should not be neglected.
Widespread Al adoption will displace some
workers, particularly those in highly repetitive
jobs that do not require a high degree of
judgment or mechanical complexity. These jobs,
often held by the most vulnerable workers, are
susceptible to labor substitution. Therefore, state
and local governments, along with community
organizations, must collaborate to reskill and
upskill workers whose jobs are displaced or
significantly altered by AL

CHAPTER 3

Just as individuals must keep pace with new
skills, industries must learn to leverage Al to
remain relevant and competitive. Industrial
research and development are fundamental to
economic growth. The Al Tennessee Initiative
is a broad-based collaborative effort that brings
together academic, industry, and community
partners to enhance education, promote research,
and ensure Al benefits for every economic sectot.
Its priorities include leveraging Tennessee’s
unique strengths while addressing regional
challenges, proposing innovative Al-relevant
research projects with clear quantitative outcomes,
and fostering entrepreneurialism and external
partnerships among industries, foundations, and
community organizations.

Tennessee’s ability to prosper in this evolving
digital economy hinges on diverse organizations
working together toward a shared vision. To
advance this vision effectively, stakeholders must
focus not only on education and workforce
development, but also on ensuring safety and
equity as they navigate this complex landscape.
In fact, safety and equity initiatives are already
underway. For example, Tennessee’s Strategic
Technology Solutions (STS) group has crafted
a plan to address generative Al risks within
state government.”* Additionally, Tennessee’s
Attorney General has joined forces with the
U.S. Department of Justice and seven other
states to combat Al price manipulation in rental
markets.?

As artificial intelligence continues its rapid
evolution, it is imperative that both state
governments and key stakeholder groups—
such as the Al Education Project and the Al
Tennessee Initiative—maintain their forward-
thinking strategies. The groundwork laid today
will be crucial in defining how effectively we
harness this transformative technology for our
future.

2 “STS Roadmap for Artificial Intelligence, Deploying and Managing Generative Al” (Tennessee Department of Finance & Administration June 2024).

% In August 2024, Tennessee joined the legal action against RealPage, a vendor of Al-driven, revenue management software tailored for landlords. The
complaint alleges that competing landlords share non-public transactional data with the vendor, and the vendor’s Al algorithm generates non-competitive price

recommendations.
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As society stands at the edge of an Al future, it
is crucial to recognize both the potential benefits
and harms that this transformative technology
could bring. While Al holds immense potential
to make our lives better, it also poses significant
challenges that we must collectively address to
ensure the technology remains safe, sustainable,
and beneficial for all.

In Tennessee, businesses and institutions are
already leveraging Al to enhance various aspects
of life, from health care to traffic management,
while also protecting us from global threats. For
instance, Azra Al, a company based in Franklin,
has developed a platform that allows hospitals
and cancer centers to streamline oncology care,
improve operational efficiency, achieve better
patient outcomes, and increase their bottom line.
The Tennessee Department of Transportation
(TDOT), in collaboration with its academic
partner, has created algorithms to alleviate traffic
congestion, including one that sets variable
speed limits on a heavily traveled section of 1-24.
Additionally, Oak Ridge National Laboratory
(ORNL) has established the Center for Artificial
Intelligence Security Research to mitigate threats to
national security from the misuse of Al systems by
rogue actors.

However, Al has also raised significant concerns.

According to the Electric Power Research Institute
(EPRI), a ChatGPT request requires ten times the
power of a traditional search query. In 2023, total
power consumption by U.S. data centers accounted
for about 4 percent of total U.S. electricity
generation. In a potential high-growth scenario,
EPRI estimates the share of total U.S. electricity

Artificial Intelligence: Insights and Economic Implications

consumption by data centers could increase to
about 6.8 percent by 2030, or 1.5 times the 2023
level* If such high growth occurs, the energy
demand for powering Al systems will require
sustainable solutions. With sustainability in mind,
both Amazon and Google have invested in projects
to develop small modular nuclear reactors capable
of producing zero-emission electric power.

Another frequently mentioned concern is
the potential for increased income inequality.

The nature of Al is such that it can be both a
complement and substitute for human labor.
Highly analytic and technical fields, such as
engineering and software development, have found
productivity gains from complementary use. In
contrast, jobs that are less technical and more
repetitive (e.g., call center operations) are more
likely to use Al as a substitute. In occupations
where substitution is more likely, Al use is high,
and new tasks are not created, workers are at
greater risk of job loss. In the worst-case scenario,
increasing productivity among higher-wage workers
leads to further wage growth, while broad task
substitution leads to job loss for a subset of lower-
wage workers. This combination would almost
certainly worsen income inequality.

As we navigate these concerns, it’s clear that the
growing use of Al will bring both challenges and
opportunities for Tennessee’s future. Policymakers
must focus on creating inclusive growth strategies
that reap the potential benefits while managing
associated risks. A balanced approach is essential
so that Tennessee can position itself as a leader
in leveraging artificial intelligence for broad-based
economic advancement.

% “Powering Intelligence — Analyzing Artificial Intelligence and Data Center Energy Consumption” (Electric Power Research Institute May 2024).
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CHAPTER 3

Table 3.3. Most and Least Al-Exposed Occupations

Most Al-Exposed Occupations
Eligibility Interviewers, Government Programs
Title Examiners, Abstractors, and Searchers
Medical Transcriptionists

Cartographers and Photogrammetrists
Judicial Law Clerks

Tax Preparers

Biological Technicians

Electrical Engineers

Compliance Officers

Proofreaders and Copy Markers

Architectural and Civil Drafters
Private Detectives and Investigators
Billing and Posting Clerks
Commercial and Industrial Designers

Production, Planning, and Expediting Clerks

Drilling and Boring Machine Tool Setters, Operators,
and Tenders

Airline Pilots, Copilots, and Flight Engineers
Payroll and Timekeeping Clerks

Nuclear Power Reactor Operators

Court, Municipal, and License Clerks

Paralegals and Legal Assistants
Switchboard Operators, Including Answering Service

Bookkeeping, Accounting, and Auditing Clerks
Loan Interviewers and Clerks

Surveying and Mapping Technicians

Least Al-Exposed Occupations

Human Resources Managers

Bicycle Repairers

Laundry and Dry-Cleaning Workers

Clergy

Demonstrators and Product Promoters

Sales Managers

Exercise Trainers and Group Fitness Instructors
Marketing Managers

Food Preparation Workers

Dancers

Manicurists and Pedicurists
Passenger Attendants

Bartenders

Training and Development Managers

Writers and Authors

Laborers and Freight, Stock, and Material Movers,
Hand

First-Line Supervisors of Retail Sales Workers

Education and Childcare Administrators, Preschool and
Daycare

Cutters and Trimmers, Hand

Door-to-Door Sales Workers, News and Street
Vendors, and Related Workers

Directors, Religious Activities and Education
Dishwashers

Cashiers

Dining Room and Cafeteria Attendants and Bartender
Helpers

Orderlies

Sources: Council of Economic Advisers (CEA), American Community Survey; Department of Labor; Pew Research Center; CEA calculations
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In this Section—

Appendix B: Historical Data

Quarterly Pages 32—-47 (2020:2 to 2023:3)

Annual Pages 48-60 (2011 to 2022)
Table 1: Selected U.S. and Tennessee Economic Indicators, Seasonally AQJUSIEd ...........ccoociiiiireiieneninere e 32
Table 2: Selected Per Capita U.S. and Tennessee Economic Indicators, Seasonally Adjusted ..........cccccovvvveriennens .. 34
Table 3: Tennessee Personal Income Components, Seasonally Adjusted Annual Rates (millions of 2017 dollars) .................. 35
Table 4: Tennessee Personal Income Components, Seasonally Adjusted Annual Rates (millions of current dollars)................ 36
Table 5: Tennessee Nonfarm Employment by Sector, Seasonally Adjusted (thousands of jobs) ..........ccccveiiiiiiiiciiiiciiie 37
Table 6: Tennessee Durable Goods Manufacturing Employment, Seasonally Adjusted (thousands of jobs)... .39
Table 7: Tennessee Nondurable Goods Manufacturing Employment, Seasonally Adjusted (thousands of jobs)..........c.c......... 40
Table 8: Tennessee Average Annual Wage and Salary Rate by Sector, Seasonally Adjusted (2017 dollars).........cc.cceeveevernenne 41
Table 9: Tennessee Average Annual Wage and Salary Rate by Sector, Seasonally Adjusted (current dollars) ..........ccccevueeee. 43

Table 10: Tennessee Civilian Labor Force and Unemployment Rate, Seasonally Adjusted
Table 11: Tennessee Taxable Sales, Seasonally Adjusted (millions of 2017 dOIArS)..........ccccreririiniiiiiie e
Table 12: Tennessee Taxable Sales, Seasonally Adjusted (millions of current dollars) ..........cccccoveiiiiiniiiicie e,

Table 1: Selected U.S. and Tennessee Economic Indicators, Seasonally AQUSTEd ..........ccceeceiiirireeieneneceeee e 48
Table 2: Selected Per Capita U.S. and Tennessee ECONOMIC INAICALOrS ........coiuiiiiiiiiiiiiiieie et 49
Table 3: Tennessee Personal Income Components (Millions 0f 2017 dOIArS) .........coveierireriererereeee e 50
Table 4: Tennessee Personal Income Components (millions of current dollars)............ccceeecireiiciiincinnee e 51
Table 5: Tennessee Nonfarm Employment by Sector (thousands of JObS) ..........cccciiiiiiiiiiiiii e 52
Table 6: Tennessee Durable Goods Manufacturing Employment (thousands of jobS).........ccccvoiiirrincninreee e 53
Table 7: Tennessee Nondurable Goods Manufacturing Employment (thousands of jobs).........c.cccvrriirinininienccneeeeee 54
Table 8: Tennessee Average Annual Wage and Salary Rate by Sector (2017 dollars) ........cccceevererrerieerenenenseeseseseeeeeeseeenes 55
Table 9: Tennessee Average Annual Wage and Salary Rate by Sector (current dollars) ........ccceceeeeeerenenenieeneseneeeeeneee 56
Table 10: Tennessee Civilian Labor Force and Unemployment Rate...........cccociiiiiiiiiiiiiii 57
Table 11: Tennessee Taxable Sales (millions of 2017 dOIAIS) ........cccovuiiiiiriiii s 58
Table 12: Tennessee Taxable Sales (millions of CUITENt AOIIArS) ........cceceririiiiiiiee e s 59
Table 13: Tennessee Gross Domestic Product by Sector (millions of 2017 dOlArs) .........ccoveeeererereriereneeeeee e 60
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