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Abstract

We estimate the effect of positive and negative oil shocks on suicide. Using
restricted-use, U.S. state-level mortality data, we find that economic losses increase
suicide risk and that economic gains have little effect. From 2015-2020, at least 6,000
people in the United States died by suicide as a result of declining oil prices. Explor-
ing sources of heterogeneity, effects are largely driven by men, people without college
degrees, and racial minorities. Results are robust to various modeling decisions and
assumptions and are not easily explained by compositional changes. Implications are
discussed, especially as they relate to the clean-energy transition.
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1 Introduction

Each year, approximately 1.5 million Americans attempt suicide, and around 50,000
of these attempts result in death. To put this into perspective, suicide claims more lives
annually in the United States than car accidents or homicides [CDC, 2025]. Mental health
disorders play a key role in explaining this phenomenon, but there is also ample empirical
evidence that worsening economic conditions increases suicide risk [Marcotte, 2003]. There is
more limited evidence that improved economic conditions reduce the risk of suicide. However,
there are two compelling reasons to think the relationship between economic opportunity
and suicide is not symmetrical. First, loss-averse individuals may weigh losses more heavily
than equivalent gains [Kai-Ineman et al., 1979, Kahneman et al., 1990, 1991]. Second, in
the face of economic recession, financially-leveraged households may face loan delinquency,
default, or bankruptcy. The resulting financial stress and “shame”—regardless of relative
loss aversion—may increase the risk of suicide [Lester, 1997, Starrin et al., 2009]. For both of
these reasons—Iloss aversion and shame—one may expect suicide risk to be more responsive
to economic losses than to gains.

We estimate the relationship between suicide and positive and negative oil shocks. Lever-
aging a panel of restricted-use U.S. state-level mortality data, we find that, while suicide risk
did not decrease during the oil-price boom of the 2000s, it significantly increased during the
subsequent bust. We estimate that from 2015 to 2020, at least 6,000 people living in the
United States died by suicide as a consequence of declining oil prices. This result is robust
to alternative model specifications and cannot be easily explained by migration or composi-
tional effects of oil-price shocks. Exploring heterogeneous effects, we find that people with
low levels of education attainment, men, and racial minorities, are especially susceptible to
suicide during economic decline.

In documenting asymmetric effects of economic shocks on suicide, we contribute to a
few different, and individually sizable literatures. First and foremost, our work enhances

economists’ understanding of how negative energy shocks impact public health (see Black



et al. [2021] for a nice review of this literature). Most similar to our work in this regard is
that of [Boslett and Hill, 2022] which estimates the effect of coal busts and unconventional
oil & gas booms on deaths of despair, including suicide. This important paper leverages
U.S. county-level data from 2000 to 2016 and finds that, while coal busts increase rates of
suicide, the 2000’s oil & gas boom did not decrease it. There were, however, two natural
limitations of their research design. First, as the authors acknowledge, energy booms create
tremendous county-to-county inward and outward migration. These compositional shifts can
affect suicide rates, even if individuals’ underlying risk of suicide remains the same. In such a
case, it is possible that, say, the economic gains associated with enhanced oil & gas recovery
reduced suicide risk, but that the effect was offset by compositional changes as suicide-
prone individuals moved into the area. The second, and perhaps more important limitation
surrounds the timing of the unconventional oil & gas boom-and-bust cycle. Because oil
prices collapsed in 2015, a 2000-2016 panel is not well suited to capture the effect of oil busts
on suicide. We build upon this work by using a longer (2000-2020) and more aggregated
state-level panel of data. This allows us to estimate asymmetric effects of oil booms and
busts, and helps to account for compositional changes.

Examining effects of fossil-fuel booms and busts on suicide is not only important for
assessing asymmetries in economic shocks generally, but in evaluating the effect of declining
energy-sector activity specifically. Economic volatility brought about by energy booms and
busts is a standard feature of fossil-fuel-dependent economies [van der Ploeg and Poelhekke,
2009], and the clean-energy transition promises to bring additional economic challenges to
these economies [Graham and Knittel, 2024, Clarke et al., 2024]. Understanding the economic
and health implications of this transition is important in its own right.

Aggregating to the state level is also important as the vast majority of migration resulting
from the 2000’s oil & gas boom was intrastate [Richter et al., 2018, Wilson, 2022]. In fact,
according to [Charles and Stephens Jr, 2013] “the vast majority of migration in response to

the energy price shocks occurred across counties within states rather than between states...”.



As a concrete example, while many shale-oil-rich counties in North Dakota experienced a
50%-70% increase in population from 2000 to 2014 (covering the fracking-boom period),
the population of the state of North Dakota increased by just 16%, slightly more than the
average U.S. state (for which the population growth rate was 13%). This allows us to estimate
the effects of positive and negative economic shocks while reasonably holding constant unit
compositions.

Second, we contribute to the broader literature on the economics of suicide. The the-
oretical framework proposed by [Hamermesh and Soss, 1974], critiqued and modified over
the years by others [Dixit and Pindyck, 1994, Marcotte, 2003, Koo and Cox, 2008, Smith,
2019], suggests that the decision to die by suicide can be a rational one that reflects current
and expected net benefits of remaining life. According to this theory, economic decline—and
expectations of future decline—increases the risk of suicide. Empirical evidence is broadly
consistent with this idea. For example, suicide has been linked to economic downturns and
recessions [Piérard and Grootendorst, 2014, Norstrom and Gronqvist, 2015, Oyesanya et al.,
2015], rising unemployment [Ruhm, 2000, Huikari and Korhonen, 2021], crop-damaging tem-
peratures [Carleton, 2017, Mullins and White, 2019}, and declining income [Machado et al.,
2015]. There is also some, albeit more limited, evidence that improved economic conditions
reduce suicide. For example, declining unemployment is associated with reduced suicide risk
[Ruhm, 2000], as are cash transfers [Christian et al., 2019]. Consistent with Hamermesh’s
theory, expected economic gains have also been shown to reduce the risk of suicide [Viren,
2005]. See Marcotte and Zejcirovic [2020] for a review of the literature on the economic
drivers of suicide. Non-monetary improvements to people’s quality of life have also been
shown to reduce the risk of suicide. For example, violence and conflict in the household, as
well as unilateral divorce laws influence the rate of female suicide [Stevenson and Wolfers,
2006, Anderson and Genicot, 2015].

Our contribution to this literature is twofold. First, by leveraging economic variation

originating from exogenous fossil-fuel booms and busts, we are reasonably able to measure



the causal effect of economic conditions on suicide within U.S. states. While existing litera-
ture has also explored the relationship between economic conditions and suicide within the
United States (e.g., Whaley [2000], Ruhm [2000], Phillips and Nugent [2014], Swan [2021],
Irish [2024]), these papers do not leverage exogenous variation in economic conditions, rais-
ing concerns of omitted variable bias. For example, state-specific declines in mental health
or increases in substance abuse could independently increase both suicide risk and unem-
ployment, inducing a positive correlation between suicide and labor market opportunities.
This would create upward bias in the estimated effect of unemployment on suicide. Second,
while Hamermesh did not explicitly incorporate loss aversion into his economic theory of
suicide, doing so is straightforward. In particular, if individual utility is more sensitive to
losses than to gains (and there is ample evidence this is true, see for example Kai-Ineman
et al. [1979], Kahneman et al. [1991], Genesove and Mayer [2001], Rabin and Thaler [2001],
Brown et al. [2024]), then suicide risk may follow a similar pattern. While existing literature
has separately estimated the effect gains and losses on suicide, comparing these estimates to
measure asymmetries is challenging as there could be considerable variation in the magni-
tude or type of economic gains and losses across studies. Our analysis of booms and busts is
well suited to identify such asymmetries as the energy boom from 2004 to 2014 was similar

in magnitude to the corresponding bust from 2015 to 2020.

2 Booms, Busts, & Economic Opportunity

In response to the U.S. invasion of Iraq in 2003, oil prices substantially increased in the
mid-2000s [Kollias et al., 2013]. This, in addition to national advancements in hydraulic
fracturing technology, created massive oil booms in shale-rich states like North Dakota, Ok-
lahoma, Wyoming, Texas, and Colorado. Theoretically, this should have increased wages in
energy and non-energy sectors due to increased labor productivity in the energy sector and

subsequent “labor-movement” and “spending” effects [Corden and Neary, 1982]. Empirical



evidence supports this idea. The shale-oil boom created tremendous wealth and economic op-
portunity in affected communities. It raised wages [Feyrer et al., 2017, Allcott and Keniston,
2018, James and Smith, 2020], reduced poverty and unemployment [Munasib and Rickman,
2015, Richter et al., 2018], and enhanced overall economic welfare [Bartik et al., 2019]. See
[Black et al., 2021] for a review of the literature on the economic gains associated with the
hydraulic fracturing boom.

As with any energy boom, the hydraulic-fracturing boom was temporary. Between July
and November of 2014, nominal oil prices plummeted from around $100 to $50 per barrel.
Oil prices remained close to $50 per barrel until 2021, in the aftermath of the COVID-
19 pandemic. Figure 1 describes the evolution of a) real oil prices, b) total oil and gas

employment, and c) total oil and gas wage and salary income in the United States.



Figure 1: Shale Boom & Bust
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Notes: Panel (a) shows the real (2000 is the base year) price of the domestic, first-
purchase price of crude oil over the sample period (2000-2020). Nominal prices are
converted to real ones using the Consumer Price Index. Price data collected from
the U.S. Energy Information Administration. Panel (b) shows U.S. employment (full-
time and part-time, measured in thousands) in the oil and gas industry according
to the Bureau of Labor Statistics. Panel (c) shows real U.S. wage and salary income
(measured in billions) in the oil and gas industry (according to the Bureau of Economic

Analysis).

The boom-and-bust in shale-oil-rich U.S. states in the 2000s provides an ideal setting to
test for asymmetries in the effect of economic shocks on suicide. In addition to the positive
shock being similar in magnitude to the negative one that followed, the price shocks provide
plausibly exogenous variation in economic opportunity across U.S. states. Rising oil prices in
the early to mid 2000s resulted from the second Iraq War [Kollias et al., 2013], and the energy

bust in 2015 largely reflected declining global economic growth rates and “unpredictable”



changes in global expectations of future oil prices [Baumeister and Kilian, 2016]. It is hard
to imagine that such factors are associated with other determinants of suicide that were

specific to oil-rich U.S. states.

3 Data

Our analysis relies on a panel of U.S. state geological, economic, and mortality data. This
section provides detailed descriptions of these data, including their specific measurements,

definitions, and sources.

3.1 Economic Data

State economic data comes from the Bureau of Labor Statistics (BLS) and Centers for
Disease Control and Prevention (CDC). We collected data on state employment (by major
industry) and wage and salary income (by major industry) from the Bureau of Economic
Analysis (BEA). Unemployment and median household income data, alongside poverty es-
timates, are from the Census. For state population, we use the CDC Wonder database’s
bridged-race population estimates, which include population by age, sex, and race.

Across our datasets, we use the Consumer Price Index (CPI) from the St. Louis Federal

Reserve to convert nominal values of both oil production and wage and salary income to real

(2000) values.

3.2 Mortality Data

Mortality data was obtained from the National Center for Health Statistics (NCHS)
Multiple Cause of Death dataset [NCHS, 2021]. We use the restricted version of this dataset,
which includes state-level identifiers over our sample period (2000-2020). The NCHS data is
derived from death certificates filed at vital statistics offices in each county and the District of

Columbia. These data record the cause of death according to the International Classification



of Diseases (ICD) for all deaths across counties and months. We define suicide as all deaths
classified under “suicide”!, based on the Universal Cause of Death Codes (UCD).

These mortality data provide the state and county of death, as well as the state and
county of permanent residence for the deceased. This allows us to classify suicides based on
the deceased’s permanent state of residence. For example, if a permanent resident of state
1 dies in state j, their death is assigned to state i. We aggregate deaths across all counties
within a given year and state to calculate the total number of suicides for each state-year
pairing. Our preferred outcome variable, the suicide rate, is measured as suicides per 100,000

individuals according to the CDC Wonder population data.

3.3 Oil Data

Our identification strategy involves identifying “oil-rich” U.S. states, which are defined
based on their total oil endowment. To compute oil endowment, we obtained state-level data
on oil production from 1981 to 2021, oil reserves as of 2022, and oil prices from the Energy
Information Administration (EIA).? The computation of “endowment” is discussed in detail

in the next section.

4 Identification Strategy

We estimate the effect of economic shocks on suicide using a series of difference-in-
difference estimating equations. Specifically, we assess the impact of rising and falling oil
prices in oil-rich states relative to oil-poor ones. This type of shift-share method [Bartik,
1991] is common in the resource-economics literature (see, for example, James and Rivera
[2022] which uses a very similar identification strategy). The benefit of this approach is
that variation in the value of oil production is exogenously determined and is not subject

to other factors that could be correlated with suicide. For example, economic decline in a

1UCD 33700-34400
2Data available at https://www.eia.gov/petroleum/



particular state may cause policy makers to relax drilling regulations, leading to an increase
in oil production. Our identification strategy is robust to such scenarios.
Formally, our baseline difference-in-difference estimating equation takes the following

form:

Suicide Rate; ; = dp + d1[Oil-rich]; + d2[Boom Years|; + d5[Bust Years];
+ 4([Oil-rich]; x [Boom Years];)

+ 05([Oil-rich]; x [Bust Years];) + v;. (1)

We estimate Equation 1 using an Ordinary Least Squares (OLS) estimator. The outcome
variable is the suicide rate, defined as the number of suicides per 100,000 members of the
population in state ¢ and year t. Oil-rich is a binary indicator for being a top-ten oil-rich
state, which will be defined later in this section. “Boom Years” is a binary indicator for
the period of rising oil prices (2004-2014). Similarly, “Bust Years” is an indicator for the
post-boom period (2015-2020). We are particularly interested in the coefficients on the
two interacted terms, d, and J5. Conditional on year (\;) and state (¢) fixed effects, d4 is
interpreted as the effect of being oil rich during the boom period relative to the pre-boom
period, and 5 captures the effect of being oil-rich during the bust period relative to the
pre-boom period. We allow for the error term to be correlated across time within states by
clustering the standard errors at the state level.

The simple difference-in-difference estimating equation described above provides strong
statistical tests of the effects of booms and busts on suicide. However, it is not designed
to detect preexisting trends in the effect of being an oil-rich state, or provide nuance in the
temporal dynamics of treatment effects. To address these shortcomings, we estimate annual

treatment effects by interacting the indicator for oil-rich with year indicators:



2020
Suicide Rate; ; = Z B¢[Oil-rich; x year,| + A\ + ¢; + €4, (2)

t=2001

where all variables are defined as before and 2000 is the reference year. Temporal variation
in the suicide rate that is common to all states is again captured by time fixed effects, \;, and

time-invariant state-fixed effects (including the fixed effect of being oil rich) are captured by

i

4.1 Oil-Rich States

Within our estimating equations, oil-rich is a binary indicator that is equal to unity among
the ten states with the greatest endowment of oil (effects are robust to using alternative
definitions). Oil-endowment is defined as the sum of the real value of oil from 1981-2021,
in addition to proven reserves in 2022, normalized by the average population from 1981 to

2022. More formally, oil endowment is defined as:

2021 .
11931 Oil Prod. Value;; + Reserves; 2022

Oil Endowment,; =

: (3)

Avg. Population,

which is an approximation of the total value of oil “endowed” to each U.S. state (as of
1981) relative to its average population over the next four decades. Table A1 in the Appendix
lists the top 5, 10, and 20 states by oil-endowment (treated states are also shown in Figure
A1 for spatial reference). Given this definition, treated states are: Alaska, Colorado, Kansas,

Louisiana, Montana, New Mexico, North Dakota, Oklahoma, Texas, and Wyoming.

4.2 Boom & Bust Periods

As previously mentioned, the real price of oil began rising in the early 2000s, with a
marked acceleration starting in 2003. These elevated prices persisted until a bust in Novem-

ber 2014, as illustrated in panel (a) of Figure 1. Defining our boom period as 2004-2014
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provides four pre-boom years (2000-2003), eleven boom years (2004-2014), and six bust years
(2015-2020). We truncate our data at the year 2020 due to the increase in the oil price in

2021.

5 Results

Before presenting the estimated effects of booms and busts on suicide, we first confirm
that treated units were, indeed, treated with meaningful economic shocks. We do this in
two stages. We first demonstrate that the energy sector experienced meaning expansion and
contraction in treated units relative to control ones over the boom and bust periods. We then
show that these shocks to the energy sector manifested into significant economic variation

that could plausibly influence the decision to die by suicide.

5.1 Oil Booms, Busts & Economic Opportunity

Starting with the energy boom and bust, we explore two key indicators of oil-sector
activity: 1) the value of oil produced, and ii) the number of people employed in the oil
and gas industry. As illustrated in panel (a) of Figure A2, oil production in treated states
increased dramatically during the 2004-2014 boom period. From panel (b), there is also
significant heterogeneity in terms of the value of oil produced across the ten treated units.
Panel (c) of Figure A2 similarly shows average oil and gas employment across the treated and
control states over our sample period. Prior to 2004, employment in the oil and gas industry
was unsurprisingly higher in treated states, but was trending similarly to that in control
states. From 2006 to 2015, oil and gas-sector employment grew rapidly in treated states
compared to control ones, and then converged from 2015 to 2020. For example, during the
boom, employment in the oil and gas sector in treated states roughly doubled, while that in
control states remained relatively stable. Panel (d) highlights the heterogeneity that exists

across treated states.
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Having established that treated states did, in fact, experience an energy boom and bust
over our sample period, we now estimate the effect of the price shocks on three key economic
outcomes to confirm their economic importance at the state level: i) the unemployment rate,
ii) the poverty rate, and iii) logged real ($2000) median household income. Regression esti-
mates for equation 1 are reported in Table 1. For robustness, we estimate equation 1 with
and without state and year fixed effects (swapping boom, bust, and treatment indicators
for year and state fixed effects—unsurprisingly, this makes little difference). Starting with
median income, the interaction term on Oil-Rich x Boom Years is .0417, and significant at
the 5% confidence level. This means that people living in oil-rich states enjoyed a median
income that was roughly 4.2% higher than it would have been in the absence of the fracking
boom. Somewhat surprisingly, the coefficient on Oil-RichxBust Years is similar in mag-
nitude, implying that the income gains associated with the fracking boom were somewhat
persistent in at least some states. Turning to the poverty rate, we find that the interac-
tion term associated with the boom is -1.05 (and statistically significant), implying that the
fracking boom reduced the poverty rate by roughly 1% point. For reference, the average
poverty rate prior to the energy boom in treated states was 12.8%, so a 1% point reduction
in the poverty rate corresponds to a 7.8% decline. Finally, during the fracking boom, we find
that the unemployment rate was 1.089% point lower than it otherwise would have been. For
the unemployment rate, we find no statistically significant treatment effect during the bust
period. These state-level estimated economic effects of the fracking boom are in line with
those documented in existing literature. For example, [Munasib and Rickman, 2015] finds
that the fracking boom reduced the poverty rate in the state of North Dakota by roughly
2% points over our “boom” period.

To provide a more nuanced perspective, Figure 2 presents the estimated dynamic treat-
ment effects on the three economic outcomes using Equation 2. The fracking boom signifi-
cantly reduced both the unemployment and poverty rate, and increased household income.

Notably, the effect on poverty persisted even after the boom (albeit with smaller magnitude),
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Table 1: Economic Effects of Fracking

In(Median Income) In(Median Income) Poverty Rate Poverty Rate Unemp. Rate Unemp. Rate

Coef. Coef. Coef. Coef. Coef. Coef.
(Std. Err.) (Std. Err.) (Std. Err.) (Std. Err.) (Std. Err.) (Std. Err.)
Constant 15.84*** 11.22%** 4.850***
(0.0218) (0.4382) (0.1421)
Oil-Rich -0.0837 1.641 0.0325
(0.0518) (1.125) (0.3496)
Boom Years 0.3439*** 2.589*** 1.689***
(0.0083) (0.1612) (0.1346)
Bust Years 0.6935™** 1.596™** -0.0862
(0.0121) (0.1704) (0.1067)
Oil-Rich x Boom Years 0.0417** 0.0417** -1.050*** -1.050*** -1.089*** -1.089***
(0.0172) (0.0173) (0.3171) (0.3196) (0.1908) (0.1924)
Oil-Rich X Bust Years 0.0434* 0.0434* -1.067*** -1.067*** -0.0713 -0.0713
(0.0244) (0.0246) (0.3408) (0.3436) (0.2097) (0.2114)
Oil-Rich x (Bust - Boom Years) 0.0017 0.0017 -0.0017 -0.0017 1.0177*** 1.0177***
Fized-effects
State No Yes No Yes No Yes
State No Yes No Yes No Yes
Fit statistics
Observations 1,071 1,071 1,071 1,071 1,071 1,071
R? 0.62088 0.98647 0.08947 0.95441 0.16429 0.85304

Notes: In the first column for each outcome variable, we estimate equation 1. In the second column,
we add state and year fixed effects. Oil-Rich is an indicator of whether a state is among 10 ten
most heavily endowed with oil (see Table A1). Boom Years is an indicator (=1 if years 2004-2014),
and Bust Years is an indicator (=1 if years 2015-2020). Oil-Rich x (Bust Years - Boom Years) is
the difference between the two coefficients. Clustered standard errors are in parentheses below the
coefficients. *** ** * correspond to 1%, 5%, and 10% significant levels, respectively.

whereas the treatment effect on unemployment and income was mostly statistically insignif-
icant by the end of the sample period. It is also important to note that treatment effects
are close to zero, and had little trend prior to the boom period. Further, effects tend to rise
and fall contemporaneously with variation in the oil price. One exception is the treatment
effect on the unemployment rate, which reverses its decline in 2009, well before the bust
period begins in 2015. This possibly reflects that oil prices momentarily dipped in 2009.
Taken together, there is clear evidence that the energy sector in treated units did experience

a relative boom and bust over our sample period, and that this manifested into meaningful

variation in economic conditions.
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Figure 2: Economic Indicators
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Notes: Across all panels, we use Equation 2, boom years are indicated with dashed
lines, and 95% confidence intervals are shaded in grey. For each panel, the solid black
line is the estimated effect of being an oil-rich state in year ¢ relative to that effect in
the year 2000.

5.2 0Oil Shocks & Suicide

Turning to our main analysis of oil shocks and suicide, we start by estimating equation
1, where the outcome variable is the number of deaths by suicide per 100,000 people. The
results are provided in Table 2 and show that the fracking boom did not have a statistically

significant effect on suicide (in line with the findings of [Boslett and Hill, 2022]. However,
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the coefficient on the interaction term Oil-Richx Bust Years, is 2.15 and is statistically
significant at the 1% confidence level. This is properly interpreted as 2.15 additional deaths
by suicide per 100,000 people each year of the bust period. Because there are six bust years,
and the average treated state had a population of 4.65 million over our sample period, this
amounts to 2.15 x 100,000 x 46.5 x 6 ~ 600 deaths caused by the oil bust in the average
treated state. With ten treated states, this amounts to 6,000 additional deaths by suicide.
These estimates effects on suicide are qualitatively significant, amounting to roughly 1.2%
of the suicides that occur in the United States each year.?

Next, we estimate dynamic treatment effects using equation 2. The results are presented

in Figure 3. Specific point estimates are provided in Table A2 in the appendix.

Figure 3: Dynamic Treatment Effects
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Notes: This figure depicts the estimated effect of being a top-ten oil-rich state in year
t relative to that effect in the year 2000. The boom period is indicated with dashed
red lines. 95% confidence intervals are shaded in light grey. Specific point estimates
can be found in Table A2.

As with the economic outcomes, prior to the oil boom starting, the suicide rate was evolv-

3Roughly fifty-thousand people die by suicide in the United States each year [CDC, 2025].
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Table 2: Baseline Treatment Effects

Dependent Variable: Suicide Rate

Coef Coef
(Std. Error) (Std. Error)

Constant 11.340***
(0.4301)
Oil-Rich 3.850**
(1.197)
Boom Years 1.446***
(0.1103)
Bust Years 3.838***
(0.2711)
Oil-Rich x Boom Years 0.5018 0.5018
(0.2450) (0.2470)
Oil-Rich x Bust Years 2.154*** 2.154***
(0.5748) (0.5796)

Oil-Rich x (Bust Years - Boom Years)  1.6522*** 1.6522%**
Fized-effects

State No Yes
Year No Yes
Fit statistics

Observations 1,071 1,071
R? 0.31990 0.93805

Notes: Results from estimating Equation 1. In the first column, we directly estimate the equation;
in the second column, we add state and time fixed effects and re-estimate the equation. The
outcome across both is the suicide rate measured as suicides per 100k population. Oil-Rich is
an indicator of whether a state is in the top 10 for oil endowment from Table Al. Boom Years
is an indicator (=1 if years 2004-2014), and Bust Years is an indicator (=1 if years 2015-2020).
Oil-Rich x (Bust Years - Boom Years) represents the difference between the two coefficients, on
which we perform a linear hypothesis test if the difference is statistically significant. State clustered
standard errors are in parentheses below the coefficients. *** ** * correspond to 1%, 5%, and
10% significant levels, respectively.
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ing similarly across treated and control states. While treatment effects qualitatively increase
in the early 2010s (during the boom period), they do not become statistically significant
until the bust in 2015. The average treatment effect in the bust period is similar to that es-
timated using the prior difference-in-difference model. Here, the average point estimate over
the bust period is 2.42, which corresponds to 2.42 additional suicides per 100,000 population,

compared to an average point estimate of 0.76 during the boom period (2004-2014).

5.3 Robustness

Here, we conduct a series of robustness checks to assess the sensitivity of our results to
the various modeling choices that we made in our baseline model.

Our main analysis is based on comparing outcomes across the ten most oil-rich states to
those in all other states. However, there is tremendous heterogeneity across treated units,
both in terms of geographic size (Texas, for example, is home to roughly 24 million people,
whereas Wyoming is home to just 580 thousand), and in terms of oil endowment. This
heterogeneity is highlighted in panel (b) of Figure A2 in the appendix, which shows especially
large oil booms in Texas and North Dakota. North Dakota is also unique from other treated
states because it had not previously experienced an oil shock of the magnitude it experienced
in the 2000s. Both of these factors potentially contributed to meaningful migration into
North Dakota (although, we do not document extraordinary population growth in North
Dakota over the boom period). We address these issues by dropping individual treated units
from our analysis before re-estimating Equation 2 using the remaining nine treated states to
make up the treated group. These results are provided in Figure 4. While treatment effects
are somewhat sensitive to the exclusion of individual treated units, the broad pattern in
treatment effects in maintained. For example, when Texas is removed from the event-study
analysis, the average post-boom coefficient estimate increases to 2.66 (from 2.42). While

the total number of predicted suicides decreases after dropping Texas?, the higher point

4Texas is by far the most populous treated state in our sample
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estimates suggest that oil busts are deadlier in smaller (perhaps more fossil-fuel-dependent)
states.

Our analysis relies on the assumption that the oil boom and bust did not alter the com-
position of state populations. While we cannot explicitly test the validity of this assumption,
we can explore its credibility. To do this, we test whether treatment effects significantly affect
i) the natural log of population, ii) the male-to-female population ratio, and iii) the white to
non-white population ratio. To reveal any pre-trends, we estimate dynamic treatment effects
using specification 2, the results of which are provided in Figure A3 in the appendix. There
is no evidence that total population, or the white to non-white population ratio responded
to treatment. While the male-to-female population ratio was growing over the pre-boom and
boom periods, it plateaued after 2014 (in tandem with declining oil prices). However, the
coefficients are also statistically insignificant and qualitatively small. For example, the treat-
ment effect on the male-to-female population ratio is maximized at roughly 0.005. Because
the average male-to-female population ratio is roughly 1 among treated states, a coefficient of
0.005 implies roughly a 0.5% increase. Further, we find that the male suicide rate increased
during the bust period - not the boom period. As such, a rising male population (a group

of people who are disproportionately likely to die by suicide), cannot explain our findings.
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Figure 4: Coeflicient Estimates: Individually Dropping Treated Units
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Notes: This figure shows the estimated effect of being a top-ten oil-rich state on the
suicide rates (per 100,000 population) before, during, and after the 2000s oil boom.
Individual point estimates and corresponding 95% confidence intervals are provided
for each of the ten treatment definitions.

One may also be reasonably concerned that the Stable Unit Treatment Value Assumption
is violated, as some control states produce oil. We address this concern by restricting our
set of controls to the 18 states with no oil endowment (see Table A1l in the appendix), and
re-estimate the dynamic treatment effects. These results are provided in Figure A4 in the
appendix. As expected, this approach (slightly) increases treatment effects during the bust
period.

Defining the treatment group as the top-ten oil endowed states is admittedly arbitrary
(though, this decision seems reasonable given the observed exponential decline in energy
endowment among the most endowed states). We explore the sensitivity of our results to

this modeling decision by separately defining treatment as being a top-five, and top-20 oil-
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endowed state. Estimated treatment effects are surprisingly insensitive to this procedure
(see Figure A5 and Figure A6).

Another reasonable concern is that exposure to treatment altered the rate of mortality
reporting. Recall that the mortality data is voluntarily reported by county agencies to the
NCHS. If exposure to treatment increased county budgets, this could immediately, or even-
tually, lead to an increase in reporting to the NCHS. To address this concern, we conducted
a falsification test by estimating the effect of the oil boom on cancer deaths. Cancer is a rel-
atively common, long-term cause of mortality that reasonably should not have been directly
or immediately impacted by the oil boom and bust. The results are provided in Figure A7.
Reassuringly, there is little evidence that cancer deaths responded to treatment, suggesting
that the observed increase in suicide rates is unlikely to be driven by changes in reporting

practices.

5.4 Heterogeneous Effects
5.4.1 Demographics

The restricted-use mortality data are sufficiently rich to allow us to explore sources of
demographic heterogeneity, including sex, marital status, educational attainment, ethnicity,
and age. We anticipate finding larger treatment effects among men for two reasons. First,
men may be more susceptible to suicide during an energy bust because they may have weaker
social networks and worse coping mechanisms [Freedman et al., 2002, Tamres et al., 2002].
Additionally, the oil and gas sector is disproportionately made up of young men®, making
them more likely to be directly affected by an oil-price bust.

Marital status can also play an important role in moderating the effects of negative
economic shocks on suicide. Individuals in committed, long-term relationships often benefit
from stronger social connections and greater emotional support, which can help lower the

risk of suicide [Gove, 1972]. In line with this argument, Hubbard et al. [2025] finds that, in

Shttps://datausa.io/profile/naics/oil-gas-extraction
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the aftermath of catastrophic wildfires, unmarried men are more vulnerable to suicide than
other people. At the same time, economic losses may be especially stressful and hard to
cope with for people with dependents and romantic partners Choi et al. [2022], rendering
the heterogeneous effect of martial status ambiguous.

While income may also play a key role in helping people cope with economic recession
[Adler and Ostrove, 1999, Thoits, 2010}, we unfortunately do not observe the income levels
of the people who died by suicide in our data. Instead, we proxy for income using race
and education attainment, recognizing that income is positively associated with being white
[Akee et al., 2019, Semega and Kollar, 2022, Sterling et al., 1993] and having a college degree
[Griliches and Mason, 1972, Card, 1999].

Taken together, we anticipate documenting larger treatment effects among men, people
without college degrees, people who are not married, and among racial and ethnic minorities.

To estimate heterogeneous effects, we subset the data on the respective demographic
characteristics, and re-estimate dynamic treatment effects. The results are provided in Figure
5. For reference, panel (a) presents the baseline results that were reported earlier in Figure

3.
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Figure 5: Heterogeneous Effects
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Notes: Across all panels, outcomes are the suicide rate of a particular demographic group using a treatment
definition of the top ten oil-rich states. Panel (a): average effects, panel (b): males vs. females, panel (c):
young (44 and younger) vs. mature (45 and older), panel (d): married vs. non-married, panel (e): white
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of 2004-2014 is indicated with dashed red lines. Coefficient estimates are paired with their respective 95%

confidence intervals.
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Consistent with our prior beliefs, treatment effects are qualitatively larger among men,
racial minorities, those without college degrees. However, inconsistent with our prior beliefs,

effects are largely independent of marital status.®

5.4.2 Firearm Ownership

In the United States, suicide is most often carried out with use of a firearm [Kalesan
et al., 2016].” Firearm ownership rates vary widely among oil-rich states, ranging from 62%
in Alaska to 31% in Oklahoma. Notably, each oil-rich state has a firearm ownership rate
above the national average rate of 29.1% [Kalesan et al., 2016]. In this section, we estimate
i) the effect of booms and busts on rates of firearm and non-firearm-related suicide, and ii)
test for heterogeneous effects based on average state-level gun-ownership rates.

We begin by examining treatment effects by method of suicide. To do this, we separately
estimate equation 2, measuring the suicide rate as the number of suicides that involve a
firearm per 100,000 people, and the number of suicides that do not involve a firearm per
100,000 people. These results are provided in panel (a) of Figure 6, and show that our
baseline results are largely driven by firearm-related suicides. In panel (b), we provide
dynamic treatment effects for states that had above and below median gun-ownership rates
in the year 2013 according to [Kalesan et al., 2016]. Treated states with above median gun-
ownership rates are Alaska (62%), Wyoming (54%), West Virginia (54%), Montana (52%),
and New Mexico (50%). Treated states with below median gun-ownership rates are North

Dakota (48%), Louisiana (45%), Texas (35%), Colorado (34%), and Oklahoma (31%).

6Specific point estimates for the heterogeneous treatment effects estiamted using equation 1 are reported
in Table A3 in the appendix.
"https://preventfirearmsuicide.efsgv.org/about-firearm-suicide/statistics/
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Figure 6: Treatment Effects & Firearms
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Notes: Panel (a) shows the estimated effect of being a top ten oil-rich state on the
suicide rate by firearm and all other means. Panel (b) shows the dynamic effects of
being oil-rich on suicide by firearm among states with above 50% firearm ownership
(“High”) and below 50% firearm ownership (“Low”). Across all panels the estimation
is performed using Equation 2 and the boom period of 2004-2014 is indicated with
dashed vertical red lines. 95% confidence intervals are shown in grey.

From panel (b) of Figure 6, we document larger (qualitative) effects of the energy bust
on suicide by firearm in states with high firearm-ownership rates. A reasonable concern,
though, is that the economic decline associated the energy bust happened to be more severe
in high-gun-ownership states. Or, for some unobserved reason, people in high-gun-ownership
states are more vulnerable to economic shocks. To the extent that this is true, though, one
should expect to see similar heterogeneous effects on non-firearm suicide, and we document
mixed evidence of this. For example, Figure A8 in the appendix shows treatment effects
(by high and low-gun-ownership status) on non-firearm suicides and total suicides. There
is only weak evidence that the effect of the bust on non-firearm-related suicides is higher in

high-firearm states.®

8We repeat these analyses, dropping the middle four ownership states (Montana, New Mexico, North
Dakota, and Louisiana), and the results are similar and available upon request.
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6 Financial & Mental Health

Why do negative economic shocks cause suicide? While pinning down the underlying
mechanism is beyond the scope of this paper, in this section, we explore two possible under-
lying mechanisms driving our main results: financial and mental health. We also acknowledge

that these drivers are not mutually exclusive and could be interconnected.

6.1 Financial Health

Existing literature documents a strong relationship between financial stress and sui-
cide [Lester, 1997, Starrin et al., 2009]. In particular, suicide has been linked to both loan
delinquency and default [Meltzer et al., 2011, Jones, 2019], as well as bankruptcy [Kidger
et al., 2011, Komoto, 2014]. To better understand the potential role of financial health in
explaining our findings, we estimate the effect of energy booms and busts on both mortgage
delinquency and personal bankruptcy rates.

There are two competing theories regarding how energy booms might affect mortgage
delinquency. On one hand, energy booms increase income and employment, which should
provide households with financial liquidity and reduce mortgage delinquency. On the other
hand, energy booms are also associated with rising housing prices [Muehlenbachs et al., 2015,
Jacobsen, 2019, Khan et al., 2022], which could increase mortgage delinquency and default.
It’s worth mentioning that, in shale-gas-rich Pennsylvania, the fracking boom was associated
with a significant decrease in mortgage default risk for households that were above shale
plays and had mortgages before the boom began [Cunningham et al., 2021]. Nonetheless,
giving the competing theories discussed here, we do not have strong priors about the overall
relationship between energy booms, busts, and mortgage delinquency.

Mortgage delinquency data, sourced from the Consumer Financial Protection Bureau,
reports (by state and year) the percent of home mortgages that are 30-89 days late and

those that are 90 or more days late. The data are available from 2008 to 2020, but we
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exclude 2008 to avoid confounding effects of the financial crisis, which may have affected
treatment and control states differently. Thus, 2009 serves as our reference year. For these
outcomes, we estimate Equation 2, which captures dynamic treatment effects. The outcome
variable is simply the percent of mortgages that are delinquent. Results for the 30-89 day and
90+ day delinquency rates are presented in panels (a) and (b) of Figure A9 in the appendix.

For 30-89 day delinquencies, treatment effects are positive and statistically significant
for all years (even the pre-boom years), suggesting that treated states were different from
control states in meaningful ways in the reference year (2009). Nonetheless, delinquency
begins to increase during the boom years, and then plateaus during the oil bust. For 904
day delinquencies, treatment effects are initially small and statistically insignificant, but
begin to rise in 2013, becoming statistically significant in 2014, a year before the oil price
collapsed. These effects plateau in 2016 at about 1.25, indicating a 1.25 percentage point
increase in the rate of severe delinquencies. These results lend support for the idea that
rising home prices in boom towns increased rates of mortgage delinquency.

Recall that we documented a statistically insignificant increase in treatment effects on
suicide during the boom period. The increase in mortgage delinquency rates in 2013 may help
explain this pattern. Notably, the treatment effect on household income also peaked in 2013,
which may have contributed to rising delinquency in the years that followed. Moreover,
analysis of heterogeneous effects indicated that uneducated men were most likely to die
by suicide. Men are the most prone to risky financial decisions, and risky decisions more
generally [Eckel and Grossman, 2002, Weaver et al., 2013, Powell and Ansic, 1997|. Here,
risky behavior could also include purchasing expensive homes or missing bill payments under
financial strain.

We further examine the possible role of financial health by estimating treatment effects
on Chapter 7 bankruptcy rates, using data from the United States Justice Department.’

Chapter 7 bankruptcy allows individual debtors to discharge most unsecured debts while

9Data available here: https://www.justice.gov/ust/bankruptcy-data-statistics/chapter-7-trustee-final-
reports
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retaining some assets [Culhane and White, 1999]. Panel (a) of Figure A10 in the appendix
shows the dynamic effects of the oil boom on the logged number of Chapter 7 bankruptcies
filed at the state-year level and panel (b) of Figure A10 shows the logged rate of chapter
7 bankruptcies (the number of bankruptcies scaled by population). We document little

evidence that the oil boom or bust had any effect of chapter 7 bankruptcies.

6.2 Mental Health

Economic decline has been estimated to cause mental health disorders in both the short
and long-run [Catalano et al., 2011, Frasquilho et al., 2015, Barling and Handal, 1980].
Additionally, specific mental health disorders such as Post Traumatic Stress Disorder (PTSD)
[Krysinska and Lester, 2010, Silveira et al., 2021, Marshall et al., 2007], trauma [Keyes
et al., 2014, Krysinska and Lester, 2010], and depression [Tang et al., 2014, McFarlane and
Williams, 2012] have all been linked to suicide. We assess the effect of the oil boom and bust
on mental health by analyzing survey data collected from CDC’s Behavioral Risk Factor
Surveillance System (BRFSS). The BRFSS survey includes questions such as: “have you
been diagnosed with depression”, “how many poor mental health days have you had in the
last 30 days”, “do you binge drink (5+ drinks)”, all of which offer insight into potential
mental health struggles. The last question, regarding binge drinking, is not a direct measure
of mental health, but mental health disorders have been associated with increased alcohol
consumption [Bell and Britton, 2014, Mékela et al., 2015, Tembo et al., 2017]. We then
estimate Equation 2 replacing the outcome variable with the share of survey respondents
from state ¢ who agreed with the various statements above. Across these specifications, we
fail to reject the null hypotheses of no effect, as shown in Figures A1l in the appendix. One
possible explanation for these null results is that people who are most vulnerable to suicide
are unlikely to respond to survey requests. Therefore, these mental health results should be

interpreted with caution.
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7 Conclusion

Suicide remains one of the leading causes of death in the United States. While mental
health is a critical factor determining suicide risk, economic conditions also play a significant
role [Hamermesh and Soss, 1974, Whaley, 2000, Ruhm, 2000, Viren, 2005, Oyesanya et al.,
2015]. While empirical contributions to this literature have evaluated the effect of positive
and negative economic shocks, it is difficult to test for asymmetric effects because specific
magnitudes, sources, and characteristics of individual shocks vary across studies.

We contribute to this literature by examining the relationship between economic op-
portunity and suicide, leveraging oil booms and busts as a natural experiment to iden-
tify asymmetries in the effect of positive and negative economic shocks. Using a series of
difference-in-difference estimators and restricted-use mortality data from the National Cen-
ter for Health Statistics, we find that the oil-price boom of the 2000s did not significantly
alter suicide rates in oil-rich states, but the subsequent oil-price bust led to several years
of increased suicide. Our baseline estimates suggest that, across the top ten oil-rich states,
the bust resulted in approximately 600 additional suicides per state—totaling 6,000 deaths
at an estimated cost of $78.6 billion. Notably, these elevated suicide rates persist through
the end of our sample period in 2020, indicating that the consequences of the oil bust were
still ongoing. Examining sources of heterogeneity, we find that men, people without college
degrees, and racial minorities are especially vulnerable to economic decline originating from
oil busts.

Future research should focus on developing and evaluating prevention and intervention
techniques that can help individuals overcome suicidal ideation, particularly during eco-
nomic turmoil. As highlighted in the mental health literature, those experiencing suicidal
thoughts are often reluctant to engage with researchers and tend to have weaker social
networks [Joiner, 2005], underscoring the need for targeted and sensitive outreach efforts.
Such efforts will be especially important in light of a looming clean-energy transition [Clarke

et al., 2024] that poses significant economic challenges to fossil-fuel-dependent states, and
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the communities within them.
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8.1 Tables

8 Supplementary Tables & Figures

Table Al: List of States by Oil Endowment per Capita.

Top 5 Oil States

Top 10 Oil States

Top 20 Oil States

No Oil Endowment

Alaska Alaska Alabama Connecticut
New Mexico Colorado Alaska Delaware
North Dakota Kansas Arkansas Georgia
Texas Louisiana California Hawaii
Wyoming Montana Colorado Iowa
New Mexico Kansas Maine
North Dakota Louisiana Maryland
Oklahoma Michigan Massachusetts
Texas Mississippi Minnesota
Wyoming Montana New Hampshire
Nebraska New Jersey

New Mexico
North Dakota

North Carolina
Oregon

Oklahoma Rhode Island
Ohio South Carolina
South Dakota Vermont

Texas Washington
Utah Wisconsin
West Virginia

Wyoming

Notes: This table shows the ranking of different groups of oil-rich states. States are sorted
alphabetically, not in terms of endowment. Oil endowment is defined as the sum of state-
level oil production (1981-2021) and 2022 oil reserves divided by the average population over
the sample period. We exclude from the sample the District of Columbia. These rankings
are computed using Equation 3.
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Table A2: Baseline Treatment Effects: Resource Rich (Top 5, 10, 20)

Top 5 Top 10 Top 20
Coef. Coef. Coef.
(Std. Err.) (Std. Err.) (Std. Err.)
2001 -0.8556 -0.3503 -0.0897
(1.298) (0.8194) (0.4548)
2002 1.100 1.006™ 0.7029*
(0.9411) (0.5985) (0.3582)
2003 0.5921 0.4277 0.1052
(1.141) (0.7155) (0.4016)
2004 0.0585 0.5416 0.4366
(0.2718) (0.3548) (0.3294)
2005 -0.2103 0.6565 0.5719
(0.8887) (0.7007) (0.4201)
2006 0.5934 0.7626 0.5513
(1.196) (0.6814) (0.3886)
2007 0.6497 0.8989** 0.4886
(0.6649) (0.4371) (0.3465)
2008 1.435* 0.9877* 0.5244
(0.7948) (0.5656) (0.4024)
2009 -0.3985 0.2914 -0.0502
(0.7865) (0.7096) (0.4618)
2010 0.9606 0.9622 0.4319
(0.9874) (0.6585) (0.4536)
2011 0.0396 0.7129 0.1509
(1.366) (0.8627) (0.5274)
2012 1.823 2.185* 1.420%*
(1.961) (1.135) (0.6287)
2013 0.5813 0.9745 0.6903
(1.053) (0.7153) (0.5120)
2014 0.0558 1.182 0.5542
(1.124) (0.7366) (0.5113)
2015 2.009* 2.646*** 1.773%**
(1.130) (0.6752) (0.6137)
2016 1.326 2.334*** 1.413**
(1.003) (0.6110) (0.5597)
2017 1.858 2.630*** 1.956***
(1.282) (0.9337) (0.7021)
2018 1.490 2.134*** 1.386™*
(1.150) (0.7084) (0.6264)
2019 2.651* 3.150%** 1.932%**
(1.366) (0.8250) (0.6436)
2020 3.280* 3.838%** 2.494***
(1.732) (1.078) (0.7750)
Fized-effects
state Yes Yes Yes
year Yes Yes Yes
Fit statistics
Observations 1,071 1,050 1,071
R2 0.93719 0.9412 0.9391

Notes: Across all columns, the outcome variable is the suicide rate at the state-year level. In the
first column, treated units are in the top 5 of oil and gas endowment, in the second column, the
top 10, and in the third column, the top 20 as shown in Table A1l. Table corresponds to Figures
3, A6, and A5. State clustered standard errors are in parentheses below the coefficients. *** **
* correspond to 1%, 5%, and 10% significance levels, respectively.
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Table A3: Baseline Effects: Heterogeneity

Outcome Group: Male Female Bachelors + Less Bachelors Old
Coef. Coef. Coef. Coef. Coef.
(Std. Error) (Std. Error) (Std. Error) (Std. Error) (Std. Error)
Variables
Oil-Rich X Boom Years 0.3991* 0.1027 0.2549 -0.0962 0.0094
(0.2273) (0.1314) (0.3186) (0.4741) (0.2846)
Oil-Rich X Bust Years 1.589™** 0.5654*** 0.3691 1.155 0.4218
(0.4296) (0.1891) (0.3483) (0.7291) (0.4357)
Fit statistics
Observations 1,071 1,071 1,071 1,071 1,071
R? 0.92777 0.84151 0.41008 0.88416 0.89569
Outcome Group: Young Married Non-Married White Non-White
Coef Coef. Coef. Coef. Coef.

(Std. Efror) (Std. Error) (Std. Error) (Std. Error) (Std. Error)

Variables

Oil-Rich x Boom Years 0.8483™** 0.0420 0.4801** 0.1799 0.3218%**
(0.2711) (0.1219) (0.2344) (0.2022) (0.1164)

Oil-Rich X Bust Years 1.928%** 0.4183** 1.708*** 1.474%** 0.6808**
(0.4120) (0.1993) (0.4424) (0.5388) (0.2959)

Fit statistics

Observations 1,071 1,071 1,071 1,071 1,071

R? 0.89420 0.85747 0.91966 0.94118 0.93489

Notes: Results from estimating Equation 1 for each of our heterogeneous groups, which are labeled
as Outcome Group, for each group, we measure the suicide rate per 100,000 state population. Oil-
Rich is an indicator of whether a state is in the top 10 for oil endowment from Table A1l. Boom
Years is an indicator (=1 if years 2004-2014), and Bust Years is an indicator (=1 if years 2015-2020).
State clustered standard errors are in parentheses below the coefficients. *** ** *_ correspond to
1%, 5%, and 10% significant levels, respectively.

8.2 Figures

Figure A1l: Treated State Map

Oil-Rich Group D Other States . Top 10 Oil-Rich States |:| Top 20 Oil-Rich States
Source: cb_2018_us_state_500k.shp

Notes: Map of the United States highlighting the top ten oil-rich states in red and the
next 10 states (ranking 11-20) in yellow. The corresponding state rankings are listed
in Table Al.
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Figure A2: Oil Production Value and Employment
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Notes: Panel (a) shows the average value of oil produced by the top ten oil-rich states
versus the remaining states over the years of our sample. Panel (b) shows the value of
oil produced by the top ten oil-rich states individually over the years of our sample.
Panel (c) show the average total number of employees in the oil and gas extraction
sector for the top ten oil-rich states versus the remaining states over the years of our
sample. Panel (c) shows the number of employees in the oil and gas extraction sector
by state for each of the top ten oil-rich states over the years of our sample. A list of
the top ten oil-rich states is shown in Table Al. Across panels, the real value of oil
is computed as the volume of oil produced multiplied by the inflation-adjusted first-
purchase oil price scaled to 2000 dollars. The “boom” period (2004-2014) is indicated
with vertical black dashed lines.
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Coefficient Estimate

Figure A3: Population Results
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Notes: All panels are estimated using Equation 2 and a reference year of 2000, with

state and year fixed effects, using the full set of top-10 oil-rich states. 95% confidence
intervals are shown in grey.

Figure A4: Coefficient Estimates: Using States with Zero Oil Endowment as Controls
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Notes: The estimated effect of being a top ten oil-rich state on suicide rates (per
100,000 population) before, during, and after the 2000s oil and gas boom. States with
any oil endowed over the sample period are excluded from the control group, making
our controls the 18 states with no oil endowment. The boom period of 2004-2014 is
indicated with dashed red lines. 95% confidence intervals are shown in light grey.
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Figure A5: Coeflicient Estimates - Top 20 Oil-Rich States
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Notes: This figure shows the estimated effect of being a top-20 oil-rich state on suicide
rates (per 100,000 population) before, during, and after the 2000s oil boom. The boom
period is indicated with dashed red lines. 95% confidence intervals are shown in light
grey. Specific point estimates are provided in Table A2.
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Figure A6: Coeflicient Estimates - Top 5 Oil-Rich States
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Notes: This figure shows the estimated effect of being a top-5 oil-rich state on suicide
rates (per 100,000 population) before, during, and after the 2000s oil boom. The boom
period is indicated with dashed red lines. 95% confidence intervals are shown in light
grey. Specific point estimates are provided in Table A2.
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Figure A7: Coeflicient Estimates - Cancer Falsification
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Notes: The estimated effect of being a top ten oil-rich state on cancer death rates (per
100,000 population) before, during, and after the 2000s oil boom. The boom period
of 2004-2014 is indicated with dashed red lines. 95% confidence intervals are shown in
light grey.
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Figure A8: Treatment Effects
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(b) All Cause Suicide Treatment Effects: By

Firearm Ownership

Notes: Panel (a) shows the dynamic effects of being oil-rich on non-firearm suicides
among states with above 50% firearm ownership (“High”) and below 50% firearm
ownership (“Low”). Panel (b) shows the dynamic effects of being oil-rich on total
suicide among states with above above and below median firearm ownership. Across
all panels the estimation is performed using Equation 2 and the boom period of 2004-

2014 is indicated with dashed vertical red

lines. 95% confidence intervals are shown in

Figure A9: Mortgage Delinquency
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(a) 30-89 Day Mortgage Delinquency Rate
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(b) 90+ Day Mortgage Delinquency Rate

Notes: Panel (a) shows the estimated effect of being a top ten oil-rich state on mort-
gage delinquency (30-89 days) rate. Panel (b) shows the estimated effect of being a
top ten oil-rich state on mortgage delinquency (90+ days) rates. Across all panels,
estimates use Equation 2 and a reference year of 2009. 95% confidence intervals are

shown.
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Figure A10: Chapter 7 Bankruptcies
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(a) Chapter 7 Bankruptcy (b) Chapter 7 Bankruptcy Scaled

Notes: Panel (a) shows the estimated effect of being a top ten oil-rich state on the
log number of chapter 7 bankruptcies. Panel (b) shows the results after scaling the
number of chapter 7 bankruptcies by state population. Across all panels the reference
year of 2011. 95% confidence intervals are shown.
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Coefficient Estimate

Figure A11: Mental Health Outcomes

Notes: Panel (a) shows the estimated effect of being a top ten oil-rich state on the
percent of the population that has been diagnosed with depression. Panel (b) shows
the estimated effect of being a top ten oil-rich state on the percent of the population
that reports drinking in the last 30 days. Panel (c) shows the estimated effect of being
a top ten oil-rich state on the percentage of the population that reports owning their
house. Panel (d) shows the estimated effect of being a top ten oil-rich state on the
average number of poor mental health days experienced by the population. Estimated
using Equation 2 and a reference year of 2011. 95% confidence intervals are shown.
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