























some types of retail that have had a long presence in the state. Over this period, Wyoming
maintained its linear rate of population growth, continuing to lose pace with Colorado, Utah, and
Idaho. Montana, however, followed a similar population growth trajectory as Wyoming, which is
consistent with the states’ similar economic structures. Wyoming’s population growth in the
generation up to 1950 was noteworthy in that it was driven by growth in the Wyoming-born
population for the first time in the state’s history. The foreign-born population, meanwhile, had
fallen sharply by this time to well under 10% of the overall population.

Figure 18: Distribution and RCA of Employment in Wyoming Relative to Peers (1950)

Panel A: Distribution of employment by industry and RCA in Wyoming — 1950

Panel B: Employment distribution by industry in Wyoming and peer states — 1950

Source: own calculations, US Census Bureau (2022) [1% sample]
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Wyoming’s mineral-dependent tax revenue structure also emerged the 1920s with the rise of oil
and the decline of agriculture in the state and has been consolidating since. Mineral taxation has
been a contested topic since Wyoming’s constitutional convention. An initial compromise was
reached through a personal property tax on mineral production that granted the legislature the
authority to set the rates. The state would therefore depend on property and sales taxes alone, as
Wyoming decided at the time to forgo income taxes and remains today one of the seven states
without them. The Mineral Leasing Act of 1920 imposed taxes on oil and gas extracted on federal
lands that were to be shared with producing states, a decision that allowed Wyoming to benefit
from rapidly rising production after World War II.

Energy Expansion, 1950-1980

By 1980, Wyoming’s economy reflected a recent boom in energy prices. The mining sector
represented a much larger source of employment than in other Mountain West states (Figure 19).
In all Mountain West states, including Wyoming, services and trade-related activities dominated
employment shares, especially in Nevada. Wyoming was the only state where mining and
petroleum remained a highly relevant sector of employment, and its revealed comparative
advantages in the sector remained consistent with earlier periods. Manufacturing gained larger
participation in Colorado, Idaho and Utah, and agricultural employment was also critical in Idaho
and Montana. In Wyoming, manufacturing and agriculture had the lowest shares of employment.
The only manufacturing subsector where Wyoming had comparative advantage in the 1980s was
petroleum refining. In addition, construction and transportation became more important sectors
in Wyoming than in the rest of the Mountain West states. Federal Government employment was
relatively less important in Wyoming than in peers.

Figure 19: Distribution and RCA of Employment in Wyoming Relative to Peers (1980)
Panel A: Distribution of employment by industry and RCA in Wyoming — 1980
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Panel B: Employment distribution by industry in Wyoming and peer states — 1980
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Wyoming’s mining industry experienced two exogenous positive shocks in the 1960s and 1970s
that drove population growth in mining cities. The 1965 Clean Air Act from the EPA and the 1973
shock to oil prices increased revenues from oil and increased demand for Wyoming coal. Demand
for Wyoming coal increased because it complied with the 1965 act’s sulphide regulations. After
1973, demand for Wyoming oil and coal further increased as powerplants in the U.S. returned to
coal for electricity generation when international oil prices soared following OPEC’s production
cut. These shocks also encouraged the U.S. Congress to enable more federal land for oil and gas
exploration. At this point, Wyoming’s population centers, housing supply and utility sectors came
under pressure to accommodate a larger and increasing population from this new commodity
boom and Wyoming relied heavily on government transfers to maintain its economy (Gardner &
Flores, 1989; Larson, 1990)." This dependency and pressure motivated significant policy changes
like the introduction of the severance tax in 1968, to capture rents from the state’s mining industry
to build public goods for a rising population. At the federal level, Congress changed the Mining
and Leasing Act, demanding that half of the royalties collected for mining remained within states,
increasing an income source for Wyoming (Western, 2014)." A sustained campaign throughout
the 1960s to increase mineral taxation succeeded with the passage in 1969 of a 1 percent
severance tax that was raised to 4 percent in 1975, and one year later, the US Congress agreed
to increase the share of mineral royalties from 37.5 to 49 percent. Since then, a series of upward
and downward adjustment on the severance tax rates applicable to different minerals have been
made to maximize the present value of mineral taxation.

Even with a spike in population in Wyoming during the commodity price boom of the 1970s, total
population diverged significantly from neighbors by 1980 (Figure 2). This was most striking for
states with a larger manufacturing base. Wyoming’s population was half of that of Idaho, a third of
that of Utah and a fifth of that of Colorado. Within Wyoming, population grew rapidly but then fell
in oil-rich counties, such as Natrona, Sweetwater, and Carbon (Figure 3). Meanwhile, population

2 Gardner, A. D., & Flores, V. R. (2019). Forgotten frontier: A history of Wyoming coal mining. Routledge.
13 https://www.wyohistory.org/encyclopedia/leasing-federal-minerals-wyoming-and-west
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growth was sharp and sustained in Campbell County. According to Larson (1990), between 1950
and 1970, manufacturing in Wyoming was driven mostly by petroleum refining and lumber work.
The owners of manufacturing companies cited the lack of skilled labor, high wages, lack of
financial assistance, increased competition and high input costs as important factors affecting
manufacturing growth in Wyoming during these boom years. A higher population may have
addressed several of these constraints, such as providing a larger pool of skilled labor; providing
a wider pool of labor competing for wages beyond those in the mining industry; and facilitating
the development of deeper financial capital. Indeed, these may be some important reasons why
manufacturing industries took off more strongly in neighboring states instead of Wyoming.

Modern Era, 1980-2000

By the end of the 20™ Century, Wyoming’s economic structure remained more rural and
commodity-based than peer states (Figure 20). As of 2000, employment across all Mountain West
states continued to be focused in services. Arizona, Colorado, Utah, and Idaho’s manufacturing
sectors had grown and remained relatively large, while agriculture and mining in these states had
small employment shares (except for agriculture in Idaho). While mining employment was no
longer as large in Wyoming by 2000, the state had the highest mining employment share among
Mountain West states and maintained a high comparative advantage in mining industries relative
to the rest of the United States. Despite being the smallest industry in Wyoming, the state’s
employment shares in agriculture remained comparable to Idaho and Montana, and with a modest
comparative advantage when compared to the rest of the U.S. In addition to these, by 2000,
construction and federal employment were the third and fourth largest employers in Wyoming,
displacing the role observed for mining in 1980. In terms of population growth, Wyoming’s
population trajectory flattened. Population between 1980 and 2000 in other Mountain West states
diverged further from Wyoming, including Montana around the turn of the century, which had
mirrored Wyoming over the long term.

Figure 20: Distribution and RCA of Employment in Wyoming Relative to Peers (2000)
Panel A: Distribution of employment by industry and RCA in Wyoming — 2000*
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Panel B: Employment distribution by industry in Wyoming and peer states — 2000*
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Long-Term Growth in Summary

Due to its persistently limited population growth and associated remoteness, Wyoming has missed
certain points in time where other states developed larger agglomerations that were more able to
leverage changing technologies and drivers of the national and global economy. Wyoming has
faced a long-term geographic disadvantage that has played an important role in its low population
and remoteness, yet land quality does not explain Wyoming’s low population in its entirety. The
nature of Wyoming’s natural resources also represented a distinct difference from numerous other
Mountain West states who experienced more robust population growth throughout their histories.
As national and global changes took hold, other economies in the region evolved their economic
specialization and sources of jobs more rapidly than Wyoming. By contrast, Wyoming developed
a reliance on its energy wealth, yet did not develop large population agglomerations. As peer
mountain states diversified into manufacturing and services during the mid-20" century by
building on the capabilities, these activities represented relatively lower employment shares in
Wyoming. Instead, after the 1950s, and with the commodity boom of the 1970s and subsequent
bust in the 1980s, the state’s employment and economic structure changed very little (Figure 21).

An important associated challenge has been the long-term tendency of Wyomingites to leave
Wyoming. Figure 22 shows that, except for Nevada in the first half of the 20™ century, Wyoming
has persistently suffered from a high share of those born in the state choosing to leave the state.
Especially in early and recent years, the gap between Wyoming and other states is large. The
state’s long-term migration patterns reflect a significant transient population, which over time
amounts to lower population today. This contributes to a chicken-and-egg problem: Wyomingites
may continue to leave the state at least in part due to the higher availability of jobs in certain
industries elsewhere, but the unavailability of those jobs in Wyoming is strongly related to the
limited population to begin with.
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Figure 21: Share of Employment by Industry and Year, Wyoming (1870 — 2020)
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Figure 22: Share of Population Born in States Living Elsewhere (1870 -2020)
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3. Medium-Term Growth

Wyoming’s historic lack of economic diversification has made it strongly susceptible to boom-bust
cycles. This dynamic has played out in recent decades as it has in the past, driven by changes in
national and global demand for mining production in Wyoming. In the absence of significant non-
resource sources of tradable income, these busts can have significant negative consequences on
Wyomingites. As we will explore in this section, some of these consequences may be shared
across the state, but the bust may be felt very differently across different parts of the state. These
past two decades have been problematic in key respects for the Wyoming economy and for some
places within the state. Some local economies have found pathways to greater resilience while
others have not. This section will first provide a snapshot of Wyoming’s contemporary economy
to establish several important features. Next, it will describe the most recent boom-bust cycle from
the early 2000s to the onset of the COVID-19 in detail to show its outcomes and its drivers. The
section will then decompose changes across the state. Finally, it will begin to explore missed
diversification opportunities that several peer states have captured while Wyoming has not.

A Snapshot of Wyoming’s Contemporary Economy

As throughout much of its history, Wyoming’s economy over the last generation remained heavily
specialized in resource extraction. This can be seen in multiple ways. Figure 23 shows that a far
larger share of Wyoming’s Gross State Product comes from mining, oil, and gas than surrounding
states. Figure 24 shows that mining, oil, and gas also accounts for a much larger share of
employment in Wyoming than among peers, and that, conversely, industries like manufacturing
and professional services are proportionally smaller in Wyoming. However, a large majority of total
jobs in Wyoming do not come directly from the mining sector. Figure 25 shows that Wyoming’s
international exports are largely accounted for by trona, while several peers export more in
agriculture and electronics. Figure 26 shows that Wyoming’s domestic exports are uniquely
dominated by coal and other minerals, whereas peers have more diversified export baskets. For
the size of its population, Wyoming’s scale of natural resource extraction is impressively large. Its
relatively high exports per capita — both international and domestic — exist thanks to its resource
industries.

Given the scale of Wyoming’s resource economy, it is important to understand the systemic role
that this part of the economy plays in generating tradable income. Tradable income is any income
that is generated from industries that are sold outside of the local economy. At the state-level,
tradeable income can come through selling goods and services to other states or internationally.
At the at the county, city, or local level, tradeable income can additionally come through other
goods and services that are sold to other parts of the state. Coal, oil, and gas are highly tradable
industries at the state level. By selling these products beyond the state, income flows into the state
that is circulated through the rest of the economy, including largely non-tradable industries like
retail and restaurants — though when those industries serve out-of-state tourists, they are also
tradeable. At the local level, many other industries serve as a tradeable base to the local economy.
For example, a farm or hospital that serves the surrounding area delivers some amount of income
locally that then circulates. At the state level, Wyoming’s mineral wealth has historically supported
high income levels. Figure 27 shows that median household income is relatively high, at just above
$64,000 in the year prior to the COVID-19 pandemic, even though Wyoming has not developed
agglomerations and highly dynamic populations as other states in the region have.
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Figure 23: Shares of Gross State Product by Industry and State, 2020
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Figure 24: Shares of Employment by Industry and State, 2020
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Figure 25: International Exports by State and Composition, 2019
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Figure 26: Domestic Exports by State and Industry, 2017
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Figure 27: Median Household Income by State, 2019
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In addition to its economic dependence on resource wealth, Wyoming’s fiscal dependence on the
mining sector is also extremely high, even when compared to other resource-intensive U.S. states.
As seen in Table 1, Wyoming leads the nation in fossil-fuel revenues, both in per capita terms and
as a share of own-source revenues, almost doubling those of second-place North Dakota. Texas
and California have significantly higher fossil fuel revenues in total, but their population levels are
disproportionately higher and their economies and tax bases much more diversified.

Table 1: State and Local Fossil Fuel Revenues, 2015-2019 (Averages; 2019 US$)

" Government fossil
Total government fossil :
X . Per capita government revenue as a share of
State revenue in US$ million |State . State
) fossil revenue (2) state and local own-
source revenue (3)
Texas 14,591 |Wyoming 7,339 |Wyoming 59%
California 7,823 |North Dakota 3,854 |North Dakota 31%
Penssylvannia 4,422 |Alaska 2,713 |Alaska 21%
Wyoming 4,264 |New Mexico 1,303 |New Mexico 15%
North Dakota 2,917 |West Virginia 698 [West Virginia 9%

Source: Raimi et al (2022)

While Wyoming’s relatively high median income of affords Wyomingites a generally high standard
of living, the geography of the state’s prosperity is uneven. Figure 28 shows that a few counties
— such as Teton, Campbell, Sublette, and Sweetwater — enjoy high median household incomes
in the range of $70,000 to $80,000 per year, whereas others in the east and center of the state
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are instead closer to $50,000 or in some cases $40,000 per year. This is not an exceedingly high
level of inequality in comparison to the region, however. Wyoming is notable for lacking extremely
poor counties seen in other states, including Colorado, Idaho, Montana, and South Dakota. By the
same token, however, it does not have any counties that support very high levels of median
household income like Denver and Salt Lake City.

Figure 28: Median Household Income by County in the Mountain West Region, 2019
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One feature of Wyoming’s low population and remoteness is that Wyoming’s economic
concentration is defined by small geographic clusters that are largely disconnected from one
another. Figure 29 shows a map of business locations in Wyoming and surrounding states. In
surrounding states, there are large agglomerations or collections of smaller agglomerations in
closer proximity to one another. Wyoming, by contrast tends to have one or a few primary centers
of business activity — which correspond to centers of population — in each county. For many
parts of the state, the nearest larger agglomeration is out of state. This is the case for Cheyenne
(southeast corner of the state) to Denver and the Front Range and the southwest of Wyoming to
Salt Lake City, but other parts of Wyoming are also close to Idaho Falls, ID, Billings, MT, and Rapid
City, SD. These patterns of economic geography have implications for tradeable income at the
local level, since each distinct geographic cluster in Wyoming will need to provide goods or
services to other economies — either within the state or outside — to sustain and grow their own
levels of income. Since roughly half of Wyomingites live in towns of fewer than 10,000 people, this
is an important aspect of the contemporary economy.
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Figure 29: Distribution of Business Activities in the Mountain West Region
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As established in the long-term section, Wyoming sees a lot of individuals leave the state. But the
state also sees a significant amount of incoming migration for its size (Figure 30). A majority of
people who reside in Wyoming (the positive parts of the graph) were born in another U.S. state,
while the number of people born in Wyoming who have left the state to reside elsewhere exceeds
the total number of those that remain. There is also an important group that is sometimes referred
to as the “boomerang” population — those who were born in the state, lived elsewhere, but have
returned to the state. Public data does not allow for a full estimation of the size of this population
but Figure 30 estimates those who were born in in the state, lived elsewhere, and returned within
the previous year. This is a small share of the total but may be significant if it could be aggregated
across all years. These rates of in- and out-migration are high compared to other states. Figure
31 shows in- and out-migration as a share of population by state in 2019; Wyoming is notable for
having comparatively high rates on both measures.
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Figure 30: Wyoming’s Migration Patterns Over Time

600,000 A
Migration Status
I Stayers

400,000 - B Leavers
c B Immigrants
.% 200,000 - I Boomerang within previous year
=]
Q.
(o]
o 0+

-200,000 A

2001 2010 2019
Year

Note: Immigrants include those moving from other states to Wyoming.
Source: U.S. Current Population Survey

Figure 31: Wyoming’s In- and Out-Migration Compared with Other States, 2019
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Importantly, the types of people who leave and move to Wyoming are not the same. Figure 32
breaks down patterns of outmigration by age bracket for all states in 2019 and shows this
calculation for Wyoming and for the U.S. on average in 2000 to observe changes over time. At
almost any age bracket, Wyoming has the highest overall outmigration rate of any state. However,
the shape of the curve means that people tend to leave before they are 40 years of age in 2019.
It is possible that after reaching 40 Wyomingites still in Wyoming choose to stay, or that there is a
mix of outmigration accompanied by return migration — a “boomerang” effect of people who
previously left the state making it their home once more. There is a clear difference in 2019 versus
2000, when the rate of outmigration was exceptionally high at lower ages as well. A decline in the
outmigration rate of young Wyomingites aged 18-30 is noteworthy though outmigration of
individuals in that age range is still amongst the highest of any state.
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Figure 32: Wyoming’s Outmigration by Age Bracket
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Out-migrants and in-migrants to Wyoming differ along other important dimensions than age as
well. Both out- and in-migrants tend to have higher levels of education, for example. On the whole
Wyoming experiences a slight brain drain of highly educated people (i.e., those with a college
degree). Figure 33 shows the ratio of highly educated out- to in-migrants by state in 2019. In
Wyoming the ratio is 1.15; although this indicates a slight brain drain it is remarkably balanced in
the wider context of the US. Several nearby states experience substantially worse ratios.

Figure 33: Ratio of Highly Educated Out-migrants over In-migrants by State in 2019

-2
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Wyoming’s contemporary economy is, overall, marked by high income and living standards,
largely thanks to the role that resource-dominated state-level exports have played in providing
tradeable income to the state economy. The state’s revenue base is also highly dependent on
fossil fuels. Income is not distributed evenly across the state, as median household income varies
substantially across the state, though geographic inequality is less than in other states with much
larger centers of agglomeration. Wyoming’s remoteness also manifests in a geography of small
yet distinct economic clusters, without the level of geographic connectivity seen in other states in
the region. A snapshot of migration into and out of the state shows that Wyoming continues to
have high levels of flows in both directions. Young people continue to leave the state in high
numbers looking for opportunity elsewhere, though perhaps not as high as a generation ago,
which contributes to an overall brain drain. With this snapshot in mind, we next look more closely
at roughly the last two decades of growth in Wyoming to understand what is changing.

The Modern Boom-Bust Cycle

The latest boom-bust cycle of Wyoming’s mining-dependent economy played out over the two
decades leading up to the COVID-19 pandemic. One major outcome of this cycle can be seen in
Figure 34, which shows the growth of the number of jobs in Wyoming and surrounding states from
2002-2020. Wyoming was expanding jobs faster than any state in the region and far faster than
the national average over 2002 to 2008. Following the Global Financial crisis, Wyoming lost jobs
like all the peer states, but then fortunes began to diverge after 2010. Recovery of job growth after
2010 was more limited in Wyoming than most of the peer states until 2014, at which point
Wyoming experienced an overall drop in jobs for the rest of the decade while the comparator
states continued to grow. This second and unique drop in employment levels in the state was the
clear consequence of an end to the general global commodity supercycle and the related decline
in demand for the main sources of Wyoming’s state exports.

Figure 34: Relative Growth of Jobs in Wyoming and Peer States, 2002-2020
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The industry drivers behind Wyoming’s job growth and subsequent job decline can be seen in
Figure 35. The pattern of strong initial job growth, stagnation after 2008, and then further decline
after 2014 come from the mining and construction sectors. These two industries are responsible
for similar levels of employment in Wyoming, and their fortunes are closely related since mining
creates demand for construction. From peak to subsequent trough these industries experienced
cumulative losses of just over 24,000 jobs. The information sector experienced a smaller but still
notable loss of approximately 1,000 jobs but this sector has been declining in jobs in Wyoming for
the full two decades. Overall losses were partly offset, however, by gains in healthcare (of nearly
6,000 from 2003-2020) and, before the pandemic, in accommodation and food services (of an
additional 6,000 from 2003-2019). Each of these industries can be considered partially tradeable
— certainly at the local level but also at the state-level if demand (or simply insurance payments
in the case of healthcare) comes from out of state.

Figure 35: Employment by Large and Tradable Industries in Wyoming, 2003-2020
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The bust in this cycle was problematic for jobs that could be specifically considered ‘middle-class’
— here defined as paying $40,000 to $80,000 in 2000 dollars (Figure 36). For these jobs there is
again a pattern of Wyoming leading the pack for a period but diverging after 2010 and especially
after 2014. As of 2010, Wyoming had the largest cumulative growth of middle-income jobs, but by
the end of the decade it had the lowest cumulative growth in the region. By contrast, the steady
rise of Montana and South Dakota is especially notable. These are not very high-population states
(1.1 million and 880,000 people, respectively), but they maintained an impressive growth rate of
middle-class jobs throughout the observed period. This indicates that alternative, potent economic
strategies may be possible with population levels not exceedingly far from those of Wyoming.

Many of these job losses, however, were absorbed by non-Wyomingites working in Wyoming,
which signals that the bust was not as bad as other ones in Wyoming’s past. Figure 37 shows that
from 2014 onward, people who were not born in Wyoming lost jobs at a high rate. Meanwhile,
those born in Wyoming saw a modest recovery in jobs from 2016 onward. Many non-Wyomingites
simply relocated out of the state, as Figure 38 confirms. Evidently, the economic conditions for
remaining Wyomingites were, in general, sufficiently fair to prevent a large net outflow from the
state. It must be noted that the outflows of non-Wyomingites nevertheless represent lost
population that, in the long run, may have instead contributed to the state economy. What’s more,
the net gains in jobs and population of Wyomingites from 2000-2008 flatlined thereafter.
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Figure 36: Relative Growth of Jobs Paying $40k-$80k in 2000 USD by State, 2000-2020

Relative Growth of Jobs Paying $40k-$80k in 2000 US Dollars

Colorado

Idaho

18 Montana
Nebraska
South Dakota
Utah

— Wyoming

16

14

12

10

08

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: American Community Survey

Figure 37: Relative Growth of Jobs Held by Wyomingites and Non-Wyomingites in
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Figure 38: Relative Growth of Population 18-65 Among Wyomingites and Non-
Wyomingites in Wyoming, 2000-2020
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The net adjustment from the bust can also be observed in median household income, which —
like jobs and migration of Wyomingites — was more moderate. Figure 39 shows that the period
from 2000 to 2013 saw a strong expansion of median household income in Wyoming, which briefly
peaked to exceed that of Utah and nearly match that of Colorado. After 2014, unlike overall jobs
and middle-income jobs, the downward adjustment was not as severe. Median household income
in Wyoming continued to grow at a generally positive rate after 2015, though it was eventually
overtaken not only Colorado and Utah, but also Idaho and South Dakota at the time of the
pandemic.

Figure 39: Real Median Household Income by State, 2000-2021
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The loss of state-level tradeable income associated with the bust and accompanying instability
had noticeable impacts on business across the economy. In business surveys covering the years
2014-2017 (all that was available publicly for review), Wyoming stands out from neighbors and
the U.S. average on two questions that relate to a negative business cycle within the state. Figure
40 shows the share of firms (weighted by payroll) responding yes to two questions about issues
affecting profits. The first question asked if firms had experienced a negative impact from slow
business and lost sales, and the second on if the firms had seen a negative impact from the
unpredictability of business conditions. Wyoming clearly stands out from regional peers for the
higher share of businesses that reported negative impacts on profits in these two ways. This is a
signal of a Wyoming-specific downturn in aggregate demand, which would be consistent with the
decline in key industries supporting tradeable income. By 2017, these impacts may have been
moderating based on the firm surveys available.

Figure 40: Reported Negative Impacts on Profits Among Businesses by State, 2014-2017
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Several exercises can help us understand the drivers of the mining and construction downturn in
more detail and with a sense of scale. Figure 41 shows production volumes of key energy
resources in Wyoming in terms of British Thermal Units (BTUs). By measuring these volumes in
energy terms, we can compare quantities in a way that is meaningful across different energy
sources and not affected by volatile price swings. For a sense of scale, the figure also shows
renewable energy production in Wyoming in energy units. Not surprisingly, given the inflection
points discussed above, Wyoming saw a significant change in production of key fossil fuel
resources that had been growing before around 2008-10 and an intensifying collapse after 2014.
More specifically, coal — the largest by far in energy units — peaked in 2008 and has fallen
precipitously and continuously since. This was after an enormous and continuous expansion going
back 40 years. This differentiates Wyoming somewhat from the broader commodity supercycle
and means that national policies and other states’ demand for coal is key to Wyoming. Wyoming
also saw a more gradual rise and fall in natural gas production with a peak in 2008-10. In this case,
the decline in Wyoming coincides with a rise in natural gas produced from shale formations
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through hydraulic fracturing elsewhere in the country. This lowered the price of natural gas and
has effectively pushed down production in Wyoming.

Figure 41: Production of Primary Sources of Energy Originating in Wyoming
Wyoming Energy Production by Source
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Oil production, conversely, saw a slight recovery of growth after 2008-10 following 40 years of
decline in Wyoming. Oil was the primary cause of a much larger economic boom and bust cycle
of the 1970s and 1980s. That cycle is not seen here because it occurred more through the price
of oil more than the quantity. Finally, the production of renewable energy in Wyoming barely
registers in energy terms in relation to the traditional sources of energy wealth of the state. This
is one indication of how much wind production and other technologies would need to scale up to
replace lost tradeable income from fossil fuel resources of the state.

This boom and bust can also be observed in dollar terms in the evolution of Wyoming’s domestic
goods exports (the major market for its energy resources), as depicted in Figure 42. Unfortunately,
reliable information on domestic exports is only available every five years based on a freight
survey — and thus only relevant for goods (as opposed to services). Nevertheless, this captures
key tradeable sources for the state. Wyoming’s total domestic exports rose markedly from 2002
to 2007, driven by the expansion of coal and to a smaller degree petroleum. They then shrunk by
the advent of 2012 and again by 2017. These products dominate Wyoming’s composition of
domestic exports.

These state-level trends disguise, however, significant differences across the state. Figure 43
establishes each Wyoming county’s exposure to natural resource extraction, in terms of the share
of employment and wage earnings accounted for mining over time. While data is suppressed in
certain years for certain counties, there is a clear pattern where some counties are more
dependent on mining overall than others. Figure 44 orders counties by the peak share of wages
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accounted for by mining, where five counties (Sublette, Campbell, Big Horn, Sweetwater, and
Converse) generated more than one-third of their total wages from mining of various products.

Figure 42: Wyoming’s Domestic Goods Exports over Time

Wyoming Domestic Exports - Industry Totals by Year
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Figure 43: Share of Mining in Employment and Earnings by Wyoming County

Employment & Earnings Shares of Mining Industries by County, Year
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Figure 44: Wyoming Counties by Peak Share of Wages from Mining, 2000-2020

Wyoming Counties by Peak Share of Wages from Mining, 2000-2020
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The type of product mined in a location matters because demand trajectories and sources of
competition differ. There are key differences in the specific types of fossil fuels mined in each
county, as well as mining outside of fossil fuels, including trona production. Figure 45 depicts
county-level production of coal, oil, and gas in two ways. Panel A shows the relative magnitude of
production sources per capita comparing across different counties, so that it is possible to tell
which counties are most intensive overall in the production of coal, oil, and gas. For example, the
peak value of the blue line (representing coal) occurs in Campbell County. The trends for coal
production in other counties are scaled versus Campbell’s coal trend and can be read accordingly.
By the same token, the peak production level for oil occurs in Converse County, and other
counties’ trends for oil are scaled relative to that value. It can thus be observed from Panel A that
Campbell County is overwhelmingly the center of coal intensivity in Wyoming, though Converse
County also sees substantial production per capita. Gas production is most intensive in Sublette
County, followed by Johnson County. The time trends of production across counties for coal and
natural gas track those discussed at the state level. Oil production, however, follows a different
trend altogether. Although it is produced most intensively in Converse County, there are
contributions from a variety of other counties. The dynamics of production are also not as uniform
across the state. Although Sublette County’s oil production followed the boom-bust trend
centered around the Global Financial Crisis to an extent, oil production has grown after 2010
especially in Converse County but also to smaller degrees in Laramie and Niobrara counties.
Counties such as Park, Big Horn, and Hot Springs saw steady decreases in per capita production
from 2000 onward.

Panel B is set up so that each type of production is scaled relative to the total production of other
sources within the same county, so that it is possible to tell which types of energy production
predominate (in terms of BTUs) in each specific county. Campbell County and Converse County
are largely dominated by coal, although Converse County has seen a more recent uptick in oil
and gas production. Sweetwater and Lincoln have seen a mix of coal and gas production, along
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with trona production in Sweetwater County (not shown). In all cases coal production has
generally decreased from a peak. Gas production has been especially prominent in Uinta, Carbon,
Natrona, Fremont, Sublette, Johnson, and Sheridan counties. In every case, gas production has
decreased from a peak, but the timing differs. Sheridan, Johnson, Sublette, and Fremont have
seen a boom and bust, while in contrast Uinta and Natrona have experienced clear decreases
from 2000 onwards. Oil production has decreased steadily in several counties — Park, Bighorn,
Hot Springs, Washakie, Crook, Weston, Albany, and Platte — but has increased since 2010 in
Laramie, Goshen, and Niobrara counties. In Natrona County, oil increased from 2000 to 2010 and
then held relatively steady.

Figure 45: Wyoming’s Energy Production by County and Source
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The consequence of these differing trends is that while Wyoming experienced a boom-bust cycle
hinging around the Global Financial Crisis and the end of the global commodity supercycle, the
direct impacts vary significantly across the state, even among mining-focused local economies.
We turn our attention to local impacts after briefly reflecting on the impacts on the state’s finances.

Fiscal Consequences of the Bust

Driven by the ever-changing fortunes of the mining sector, state tax collections — led by sales
and use, severance, and property taxes — have exhibited extreme volatility in Wyoming over the
longer-term. According to a Pew Research study, Wyoming exhibits the third highest revenue
volatility across U.S. states behind Alaska and North Dakota. This volatility is directly related to
energy prices, as shown in Figure 46, which uses the global price of oil as a simple proxy for these
dynamics. Tax revenues obviously rise and fall with energy prices. The figure shows that tax
revenues took a significant hit, particularly after 2014. Severance taxes follow energy prices
closely as expected, but the general sales tax is also affected by the boom-bust cycle.
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Figure 46: Wyoming Tax Revenues by Category and Oil Prices, 1951-2020
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Despite being applied to a wider tax base, sales and use and property taxes are highly dependent
on the fortunes of the mining sector. Qil, gas, and coal are the top direct contributors to property
taxes and important contributors to sales and use taxes (Figure 47). The sales and use tax is
subject to many exemptions. Mining also contributes indirectly to both revenue streams by
through the sector’s impacts on demand for other parts of the economy. As can be seen in the
figure, neither sales tax nor property taxes returned to their 2015 peak as of 2021.

Figure 47: Sales and Use Taxes by Sector (left) and Property Tax Valuations (right)
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Taxes in Wyoming are complemented by two other major revenue sources: (1) Federal Mineral
Royalties and lease bonuses; and (2) financial returns from the Permanent Wyoming Mineral Trust
fund (PWMTF). A large portion of oil, gas and coal extraction takes place in federal lands and 49
percent of royalties collected revert to Wyoming. The PWMTF was created via constitutional
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amendment in 1974 and has since been accumulating a constitutionally mandated severance tax™
with the goal of building a large principal that is to remain “inviolate” while its returns contribute
to the General Fund. The market value of this fund has grown, despite the bust, and amounted
almost $8 billion in 2019, before the COVID-19 pandemic, and had grown to over $9 billion by
2021. In most years, returns on the principal of the PWMTF can therefore contribute significantly
to overall revenues.

The financial operations of the State of Wyoming take place through main profiled accounts: the
General Fund, the Budget Reserve Account, the Legislative Stabilization Reserve Account, the
Strategic Investments and Projects Account, the School Foundation Program, the School Capital
Construction Account, the PWMTF Spending Policy Reserve Account, the CSPLF Spending
Policy Reserve Account, and three Water Development Accounts. The fragmentation of revenue
streams into different funds complicates the task of assessing their relative importance. Tax rates
and distributions for large revenue streams across funds are quite complex and for the most part
governed by rules set in the Constitution or specified in legislative statutes. Fortunately, the State
Auditor consolidates the financial activities of the State into a single comprehensive reporting
entity and in doing so gives us a consolidated perspective (Figure 48) that leads to at least three
main findings. First, sustained fiscal surpluses driven by the 2000s commodity supercycle allowed
for the accumulation of assets in the PWMTF and other funds. Second, a sizeable and sustained
fall in tax revenues after the collapse in commodity prices in 2014 led to an operational deficit (i.e.,
excluding investment income) that remained in place though the 2021 fiscal year. Third, operating
grants and investment income experienced significant temporary increases in in the 2021 fiscal
year. The former was a result of the federal stimulus associated primarily with the CARES Act and
the latter a result of exceptionally favorable financial market returns.

Figure 48: Wyoming’s Comprehensive Statement of Revenues, 2002 - 2021 FY
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4 “For its first thirteen years, 2.0 percent of severance tax revenues were used to grow the account. The requirement
was lowered to 1.5 percent, and 0.5 percent was diverted into the state’s savings account. In 2005, an additional
statutory 1.0 percent was added to the constitutional requirement bringing the total to 2.5% of severance taxes which
were deposited in the PWMTF. The Legislature, during the 2016 Budget Session, provided for a diversion of the one
percent statutory severance tax from the PWMTF to the General Fund to address an immediate revenue shortfall.”
https://wyotax.org/wp-content/uploads/2020/08/PWMTF-Combined 2015.pdf

55


https://wyotax.org/wp-content/uploads/2020/08/PWMTF-Combined_2015.pdf

The rules governing distribution of major revenue flows introduce significant rigidity in the
allocation of expenditures and may therefore lead to sub-optimal outcomes — overfunding of
some activities accompanied by underfunding of others. Education and health services represent
the two major expenditure categories, consuming close to 40 and 25 percent, respectively of total
expenditures. As shown in Figure 49, the decline in overall revenues after 2014 forced a small
decline in overall expenditures, including on education. This dynamic changed with the sharp rise
of available revues in 2021.

Figure 49: Comprehensive Statement of Expenditures, 2002-2021 FY
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Place-Specific Consequences of the Bust and Drivers of Growth

At the state level, the consequences of this most recent bust have been surprisingly moderate
both economically and fiscally. However, local economies across the state have been differentially
affected. This is true at the county-level and more so at the local level. As we will see, counties
with harder-hit labor markets have often seen shrinking populations and employment rates. This
has been doubly true in smaller towns, which constitute the Wyoming communities that have
shrunk the most. In several parts of the state these labor market impacts have also been
associated with worsening social mobility. Vitally, the sources of the differential performance of
counties can be accounted for in terms of industry-level changes. Counties with more robust labor
markets often have enjoyed growth in a variety of non-resource sectors.

Figure 50 shows perhaps the most direct labor market impacts of the state-level bust on Wyoming
counties from 2010 to 2020, along two dimensions: the change in the number of jobs in the county,
and how well those jobs pay on average. Counties are sized according to population and colored
according to their peak share of wage earnings from mining industries. Wyoming’s counties fall
into three quadrants with respect to these variables: expansion of the labor market (top-right);
consolidation of the labor market (top-left); and collapse of the labor market (bottom-left). There
are not any counties that are in the final quadrant of employment growth but wage decreases.
Thus, “expansion” here refers to growth in jobs and average earnings, “consolidation refers to a
reduction in jobs but an increase in average earnings, and “collapse” refers to a contraction in
jobs and average earnings.
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Several features of this graph are notable. For one, numerous counties in the ‘expansion’ quadrant
have economic engines that do not center around natural resources. Laramie County contains
the state capital; Albany has the University of Wyoming and its ecosystem; Sheridan has a
prominent manufacturing sector; and Teton county has a unique and thriving tourism economy.
The counties in the ‘consolidation’ quadrant, interestingly, are largely geographically cohesive.
They fall into two distinct sets, one centered in the northwest of the state (Park, Big Horn, Hot
Springs, Washakie, Johnson, and Fremont counties) and another along the eastern border
(Goshen, Platte, Niobrara, and Weston counties). Several of the most mining-intensive counties,
finally, fall into the ‘collapse’ quadrant; but it is interesting that Big Horn and Converse counties
(which have also been highly mining-intensive) do not.

Figure 50: Change in Employment and Earnings Per Job by Wyoming County, 2010-2020

Change in Employment and Earnings per Job by County, 2010 - 2020
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Figure 51 shows how, over the same time span, each county’s population changed and how its
employment to working-age population ratio (here defined as the share of population 16 and older
with a job) changed. These two variables help to capture how, in response to a changing labor
market, people made two decisions: whether to enter or exit a job but remain local, and whether
to leave or move to a county. Each county is colored according to the type of labor market trend
it experienced (expansion, consolidation, or collapse) as depicted previously in Figure 50.

While the employment to working-age population ratio declined across most counties —
undoubtedly reflecting portions of Wyoming’s aging population electing to retire — this was more
pronounced in some groups than others. A cluster on the right-hand side of the graph, which
accounts for six out of the eight counties with expanding labor markets, experienced decisively

57



positive population growth and lesser reductions in the employment to working-age population
ratio than most other counties. Another set in the middle, composed mostly of counties whose
labor markets consolidated, experienced a declining employment to working-age population ratio
but close to neutral population growth. The bulk of the counties whose labor markets collapsed
had either somewhat larger reductions in population (Sweetwater, Sublette, and Uinta counties)
or employment as a share of working-age population (Campbell County). Natrona County, notably,
had a slightly collapsing labor market but still managed to attract population.

Figure 51: Change in Population and Employment to Working-Age Population Ratio by
Wyoming County, 2010-2020

Change in Population and Employment to Working-Age Population Ratio by County, 2010 - 2020
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Figure 52 shows these same variables, but at the level of cities and towns. In each panel (for each
type of labor market), the hardest-hit communities tend to be smaller towns. The largest
communities, conversely, fared comparatively well. Any city with more than 10,000 residents is
labeled in this figure. Among the counties with expanding or consolidating labor markets, these
larger cities all had growing populations. Despite the overall expansion or consolidation of the
county-level labor markets, however, many smaller towns and cities lost population and/or saw
declining employment as a share of population. Counties with collapsing labor markets still had
important examples of larger cities which grew in population, although some also lost population.
Casper, interestingly, expanded both its total population and its employment to working-age
population ratio, whereas smaller communities in Natrona County experienced substantial
reductions in population and/or employment as a share of working-age population.
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Figure 52: Change in Population and Employment to Working-Age Population Ratio by
Wyoming Cities and Towns, 2010-2020

Change in Population and Employment to Working-Age Population Ratio by Town, 2010-2020
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Social mobility also worsened over the course of the bust in several parts of Wyoming. Figure 53
effectively captures the average annual change in social mobility by U.S. Commuting Zone from
2006-2012, for cohorts of people born in 1980-1986. In this figure, social mobility refers to the
extent to which a person’s observed income can be predicted by what their father’s income was
a generation earlier. This captures the extent to which individual economic success depends on
being born into a well-off family or can be achieved regardless of the circumstances of one’s birth.

The loss of social mobility from 2006-2012 for birth cohorts from the Casper, Cheyenne, Cody,
Gillette, Riverton, and especially Rawlins Commuting Zones appears very concerning. Protzer and
Summerville (2021) show how low social mobility is strongly associated with the perception that
the economy is unfair,’ and is thereby a major contributor to political discontent. Most of these
areas, as previously shown in Figure 45, experienced some form of loss in resource production
over 2006-2012, with the major exception being Cheyenne.' Laramie and Jackson, conversely,
experienced notable gains in social mobility over the same period. This may have been facilitated
by the presence of non-resource economic engines in each Commuting Zone, respectively
centered around the higher education ecosystem in Laramie and tourism in Jackson.

Figure 53: Gain/Loss of Social Mobility by U.S. Commuting Zone; 1980-1986 Birth Cohorts,
with Outcomes Measured 2006-2012

Gain/Loss of Social Mobility by US Commuting Zone; 1980-86 Birth Cohorts, Measured 2006-2012
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5 Importantly, income and wealth inequality have no such effect because people, in general, are more
politically sensitive to inequality of opportunity as opposed to inequality of outcomes.

16 As the state capital and headquarters of many Wyoming companies, Cheyenne could have lost social
mobility because those born there may utilize labor markets throughout broad parts of the state.
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The contributions of various industries to these differential labor market outcomes across the state
can be decomposed from data on employment and earnings. Figures 54 to 58 show
decompositions of changes in the number of jobs and in the average earnings per job for each
county from 2010-2020. Groups of counties discussed above (collapsing, consolidating,
expanding) are shown together in each figure. A few bars in these charts are blank, owing to
suppressed data (the effect of which is accounted for in its own bar).

The decomposition of changes for the number of jobs in each county is straightforward as one
need only tally the change in the total count of jobs in each industry. The decomposition of
changes in average income per job is slightly more involved and employs the widely used method
of Bennet (1920). In this decomposition, changes in the overall average earnings per job can be
attributed to two categories of change within each industry: a shift in composition (the share of
people in the county who work in that industry), or a shift in wages (the average earnings per job
in that industry). This makes it possible to determine whether an industry contributed to changes
in average earnings simply because it employed a higher or lower share of people, or because it
paid more or less.

Figure 54 presents decompositions for the most straightforward set of counties — those whose
labor markets collapsed. In every case, job losses in mining industries play a very large role.
Losses of construction jobs are also often prominent and are indeed the largest force in Uinta
County. While all these counties saw job growth in one or more industries, Natrona County is
unique in having significant offsetting sources of job growth — education and health services,
leisure and hospitality, and trade, transportation, and utilities — which directly helps to explain
why it faced a smaller labor market collapse than the other counties in the same figure.
Sweetwater County also saw noteworthy job growth in education and health services, but at a
small scale in comparison to job losses in other industries.

Mining industries likewise play a highly prominent role as a source of lost earnings per job in the
labor market. In every case the negative composition effect from mining dominates, meaning that
jobs became less well-paying largely due to the loss of the number of jobs in the mining sector. In
Uinta County there is also a notable wage effect from the mining sector, meaning the mining jobs
also paid less. In Sweetwater County the case is the opposite, where the remaining mining jobs
available became better paying, perhaps as a result of the prevalence of the trona industry there.
Sizeable composition and wage effects in the construction industry also contributed to income
per job losses in Campbell, Uinta, and Sublette County.

Overall losses to earnings per job were partly offset in every county by positive composition effects
in education and health services in addition to trade, transportation, and utilities. Sweetwater
County, interestingly, also enjoyed positive composition and wage effects from manufacturing. In
numerous instances, these positive earnings per job effects take place despite the same sector
having lost jobs overall. That is, even if an industry lost jobs overall there can be a shift towards a
higher share of employment in that industry, provided another industry (here, namely mining) lost
even more jobs.

In each of these counties, there are clearly important local dynamics that defy simple
generalizations, and that could be important for local growth strategies, but overall, these counties
did not have significant alternative economic engines to fuel job growth that could offset losses in
mining.
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Figure 54: Decomposition of Changes in Number of Jobs and Income per Job -

Campbell, Sublette, Uinta, Sweetwater, and Natrona Counties (Collapsing)
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Figure 55 shows the corresponding decomposition for four of the counties with expanding labor
markets and larger population centers: Laramie, Albany, Sheridan, and Teton counties. Sources
of growth in the number of jobs among Laramie, Albany, and Teton counties are remarkably
diversified, with frequent contributions from construction, education and health services, and
professional and business services. Albany County has an especially large amount of growth in
education and health services, which is understandable due to the presence of the University of
Wyoming. Sheridan county’s job growth is considerably more concentrated in manufacturing,
although this was also a reasonably sizeable source of job growth in Albany County.

Sources of gains in the average earnings per job are highly diversified in both Laramie and Albany
counties, although education and health services play a prominent role in Albany County once
again. In Sheridan County the composition effect from manufacturing is several times larger than
the wage effect; that is, the availability of better-paying jobs was driven more by the number of
new manufacturing jobs available than by pay rises in manufacturing. There is also a large effect
from wage gains in financial activities. Teton County’s growth in earnings per job was buoyed by
large wage effects in professional and business services in addition to leisure and hospitality.
There were lesser but still sizeable wage and composition effects in financial activities and
construction, and a wage effect in other services.

Figure 55: Decomposition of Changes in Number of Jobs and Income per Job —
Laramie, Albany, Sheridan, and Teton Counties (Expanding / Large Population Centers)
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