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Abstract: Certificate-of-need (CON) laws are intended to restrain health care spending by limiting
the acquisition of duplicative capital and the initiation of unnecessary services. Critics contend that
need is difficult to objectively assess, especially considering the risks and uncertainty inherent in
health care. We compare statewide bed utilization rates and hospital-level bed utilization rates in
bed CON and non-bed CON states during the COVID-19 pandemic. Controlling for other possibly
confounding factors, we find that states with bed CONs had 12 percent higher bed utilization rates
and 58 percent more days in which more than 70 percent of their beds were used. Individual hospitals
in bed CON states were 27 percent more likely to utilize all of their beds. States that relaxed CON
requirements to make it easier for hospitals to meet the surge in demand did not experience any
statistically significant decreases in bed utilization or number of days above 70 percent of capacity.
Nor were hospitals in states that relaxed their CON requirements any less likely to use all their
beds. Certificate-of-need laws seem to have exacerbated the risk of running out of beds during the
COVID-19 pandemic. State efforts to relax these rules had little immediate effect on reducing this
risk.

Keywords: certificate-of-need; COVID-19; hospital bed utilization; bed shortage

1. Introduction

In states with certificate-of-need requirements in health care, providers wishing to
open or expand their facilities must first prove to a regulator that their community needs
the service they plan to perform or the equipment they plan to acquire. Unlike other
varieties of regulation, the process is not intended to assess a provider’s qualifications,
safety record, or the adequacy of his or her facilities. Instead, the regulator’s goal is to
assess market need. This is often performed by tabulating the share of equipment, such
as beds, that are in use. In many states, a CON can be denied if a regulator believes that
the new service will duplicate an existing one. The requirements vary from state to state
and cover a variety of services and procedures, ranging from hospitals and hospital beds to
medical imaging devices and substance abuse facilities.1

Needs assessment is difficult for a number of reasons. First, need is subjective. It
depends on the individually-defined value that particular consumers believe they will
obtain from a service. A service that caters to the particular tastes and values of an ethnic
or religious minority, for example, may create a great deal of value for members of that
group. However, it is difficult for regulators to assess these subjective preferences. In New
York City, for example, a group of Hasidic women recently attempted to start an all-female
ambulance service that would cater to the particular desire for women in their community
for modesty and privacy in medical matters. Because another (all male) ambulance service
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already existed, however, the certificate-of-need regulator determined that the community
did not need the all-female service (Kessler 2020).

Second, need is constantly changing as circumstances and tastes change. Researchers
find that when health care providers are able to change their services without proving need
to a regulator, they are more likely to adapt (D’Aunno et al. 2000). Third, need is contingent.
A facility and its customers may benefit from a new hospital bed, but that may depend on
other conditions such as the supply of medical professionals to staff the bed, the supply
of beds in competing facilities, and the profitability of businesses in other sectors in the
community.

Fourth, the metrics that regulators use to assess need can be exploited by providers.
As noted, the risk of over- or under-supply can be assessed by counting the share of beds
in use. However, providers may react to this method, making the regulator’s task more
difficult. For example, if provider A knows that competitor B will be denied his or her
CON if more than, say, 70 percent of A’s beds are used, then A has an incentive to keep his
bed usage under 70 percent. Thus, CON may encourage idle medical equipment, which
is exactly the opposite of its intent. Natural disasters, pandemics, or social trends such as
opioid abuse can confound matters further.

For all of these reasons, estimating the probability of over- or under-supply of a certain
service may not be a matter of quantifiable risk, but rather a matter of Knightian, un-
quantifiable uncertainty (Knight 1921). The COVID-19 pandemic only exacerbated these
difficulties. From the outset, caregivers and public health officials were concerned about
hospital capacity (Spektor 2020). In the extreme case of running out of capacity, a hospital
is unable to care for patients. However, even before it gets to that point, difficult decisions
may have to be made by hospital staff and administrators (Sánchez-Úbeda et al. 2021). As
the Delta variant swept through the nation in the summer of 2021, several states either
enacted or considered enacting what is known as “crisis standards of care” (Boone et al.
2021). As a recent NPR report put it, under crisis standards of care:

Certain patients deemed less likely to survive may not get a bed in the intensive
care unit. Nurses may be asked to treat many more patients than is normally
considered safe. Patients may have to be discharged from the hospital before they
would normally go home, and some patients who would usually be admitted for
hospital care might have to be denied (Stone 2021).

Evidence supports these concerns as there is a link between hospital capacity strain
and worsened health outcomes. A systematic review of 44 observational and 8 experimental
studies in highly developed countries concluded that “mortality increased during times of
capacity strain in 18 of the 30 studies and in 9 of 12 studies in intensive care unit settings”
(Eriksson et al. 2017).

It was these worries that prompted officials to order lockdowns in the spring of 2020.
In flattening the curve, the goal was not necessarily to reduce the total number of infections
but to reduce the number of infections at any one time so as not to overwhelm the hospital
system. Eighteen months later, many hospital systems found themselves overwhelmed
again.

While measures to moderate the demand for care—lockdowns, social distancing,
mask mandates, and vaccine drives—have dominated public discourse, another way to
address overcrowded hospitals is to increase capacity (Barclay et al. 2020). In this paper,
we investigate the effects of one capacity constraint—certificate-of-need (CON) regulations
that limit the supply of hospital beds in 27 states. In the next section, we study hospital bed
utilization throughout the pandemic, certificate-of-need laws in general, and bed CONs
in particular. We also describe our empirical tests exploring the link between bed CONs
and bed utilization. In Section 3, we present the results of these tests, showing that states
that require bed CONs had higher utilization rates and more days in excess of 70 percent
utilization. Hospitals in these states were also more likely to use all of their beds. In
Section 4, we offer concluding remarks.
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2. Materials and Methods
2.1. Hospital Bed Utilization

We obtained hospital bed utilization data from the Federal Department of Health
and Human Services (COVID-19 Reported Patient Impact and Hospital Capacity by State
COVID-19 Reported Patient Impact and Hospital Capacity by State Timeseries (2021);
COVID-19 Reported Patient Impact and Hospital Capacity by COVID-19 Reported Pa-
tient Impact and Hospital Capacity by Facility (2021)). That Department maintains a
state-aggregated timeseries database on hospital bed utilization rates dating back to the
beginning of the pandemic as well as a hospital-level database dating back to July of 2020.
Figure 1 shows national bed utilization over the course of the pandemic.2 In January of 2020,
approximately 43 percent of all U.S. hospital beds were in use. By July 2020, nationwide
bed utilization had jumped to 66 percent. It leveled off at approximately 70 percent until
the summer of 2021, when utilization began to rise again.
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Figure 1. National Share of Beds in Use. Source: (COVID-19 Reported Patient Impact and Hospital
Capacity by State Timeseries 2021).

Figure 2 shows the number of days per month in which the average state was using
70 percent or more of its beds. As late as July 2020, the average state was experiencing
11 days with 70 percent or more of beds in use. The situation continued to worsen, however,
so that by September of 2021, the average state was experiencing nearly 24 days of 70 percent
occupancy or more. Figure 3 shows bed utilization by state in September of 2021. In that
month, Rhode Island had the highest utilization rate, at 87 percent, while Wyoming had
the lowest, at 51 percent.

We begin our analysis at the state level and then examine hospital-level data. We rely
on two primary measures of statewide bed utilization: average bed utilization per state per
month, and the number of days per state per month in which more than 70 percent of a
state’s beds are utilized (see Table 1 for a full list of descriptive statistics). These data cover
50 states over the course of 21 months.3

Figure 4 shows the spectrum of bed utilization rates and the frequency with which
states fell into different ranges. For example, at the apex of the graph, the first bar with “215”
above it indicates that there were 215 times that a state’s average monthly bed utilization
rate was between 66 and 70 percent. At the far right of the graph, the short bar with a
“1” above it indicates that there was one instance in which a state’s average monthly bed
utilization rate was between 106 and 110 percent (in August of 2020 Rhode Island’s average
utilization rate was 106.13 percent of its beds).4
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and Hospital Capacity by State Timeseries 2021).

Table 1. Descriptive Statistics, Observations by State and Month.

Obs Mean Std. Dev. Min Max

Outcome Variables
Average Share of Beds Used per

Month per State 968 66.56 11.17 17.50 106.13

Number of Days per Month in Which
More than 70 Percent of Beds in Use 968 12.82 12.61 0.00 31.00

Explanatory Variables of Interest
Bed CON 968 0.52 0.50 0.00 1.00
Bed CON Relaxed 968 0.32 0.46 0.00 1.00

Control Variables
Percent Black 968 10.65 9.43 0.50 38.00
Percent Hispanic 968 12.13 10.44 1.40 49.10
Real per Capita Personal Income, $2017 968 48,624.15 4814.192 40,118 63,366
Percent of Adults with Diabetes 968 9.41 1.61 6.20 13.20
New Cases per Population 968 0.68 0.71 0.00 4.55
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Figure 4. Frequency of Hospital Bed Usage Rates. Source: (COVID-19 Reported Patient Impact and
Hospital Capacity by State Timeseries 2021).

Another way to think about statewide bed utilization is to consider how many days in
a month a state used 70 percent or more of its hospital beds. Figure 5 offers this perspective.
It shows the frequency with which states fell into one of four categories, ranging from 0 to
8 days up to 25 to 31 days. The modal range is 0–8 days. There were 474 times that a state
had between 0 and 8 days of the month with more than 70 percent of its beds in use. At
the other end of the spectrum, there were 289 times in which a state had between 25 and
31 days of the month with more than 70 percent of its beds in use.
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2.2. Certificate-of-Need

There is no centrally collected and systematic data on CON approval rates. Where
data are available, however, they suggest that approval is far from guaranteed. One recent
study found that from 1996 to 2014, the approval rate in Georgia was approximately
57 percent, in Michigan it was 77 percent, and in Virginia it was 51 percent (Stratmann
and Monaghan 2017). Controversially, employees of existing providers often sit on CON
boards. Additionally, in all but five CON states, incumbent providers are invited to oppose
the applications of would-be competitors (the exceptions are Indiana, Louisiana, Michigan,
Nebraska, and New York. Cavanaugh et al. (2020), pp. 61, 75, 89, 117, and 131). In
some states, such as Mississippi and Oklahoma, competitors are allowed to appeal a CON
decision after it has been made, delaying the process further (Cavanaugh et al. 2020, p. 1).
The compliance costs and the revenue providers forgo as they await the decision can
amount to tens or even hundreds of thousands of dollars (Hoover 2012).

The federal government once encouraged states to adopt these regulations by threat-
ening to withhold federal funding from any state that failed to do so.5 The goal was to
save money by discouraging the acquisition of unneeded equipment that might then be
used in unnecessary procedures. A perhaps unintended consequence of these regulations
was that by raising barriers to entry and expansion and by allowing providers to challenge
their competitor’s expansion plans, CON regulations posed an anticompetitive threat. This
explains why antitrust authorities at the Federal Department of Justice and the Federal
Trade Commission have long opposed the rules (Botti 2007; Federal Trade Commission and
U.S. Department of Justice 2016).

By the 1980s, evidence had begun to emerge that CON laws failed to restrain costs
(Hellinger 1976; Salkever and Bice 1976; Sloan and Steinwald 1980; Sloan 1981). Moreover,
Congress changed its Medicare reimbursement practices, altering the rationale for the
regulation.6 As a result, congressional support for CON waned and in 1986, the federal
inducement was eliminated (Pub. L. 99-660, § 701, 100 Stat. 3799 1986). Almost immediately,
12 states repealed their CON laws and in the years since several more have either repealed
their CON laws outright or significantly pared them back. With this history, the CON
programs have been the subject of many studies examining their effects.7

Research has shown that CON laws do not restrain spending. If anything, the regu-
lations seem to raise spending per service as well as per patient (Noether 1988; Mitchell
2016; Bailey 2019). The evidence on quality has been more mixed (Vaughan-Sarrazin et al.
2002; Lorch et al. 2012) but recent papers that assess quality through multiple metrics and
attempt to control for spurious causation conclude that CON laws do not enhance and likely
undermine quality of care (Stratmann and Wille 2016; Ohsfeldt and Li 2018; Bailey 2018;
Fayissa et al. 2020; Ghosh et al. 2020; Chiu 2021; Baker and Stratmann 2021). By far the
most studied aspect of CON regulation is access. Here, the evidence is overwhelming: CON
laws restrict access to care, especially for certain populations such as rural communities
and ethnic minorities. Researchers find that compared with the experience of patients in
non-CON states, the average patient in a CON state has access to fewer hospitals (Stratmann
and Russ 2014), fewer ambulatory surgery centers (ASCs) (Stratmann and Koopman 2016;
Stratmann and Baker 2020), fewer rural hospitals and rural ASCs (Stratmann and Koopman
2016), fewer hospice care facilities (Carlson et al. 2010), fewer dialysis clinics (Ford and
Kaserman 1993), and fewer hospitals offering certain procedures (Robinson et al. 2001;
Popescu et al. 2006; Ho et al. 2007; Short et al. 2008; Kolstad 2009; Ho et al. 2009; Vaughan
Sarrazin et al. 2010). Patients in CON states wait longer for care (Myers and Sheehan 2020),
tend to travel longer distance to obtain care (Kolstad 2009; Cutler et al. 2010; Carlson et al.
2010), and are more likely to leave their states for care (Baker and Stratmann 2021). Large
racial disparities in the provision of care close when CON laws are eliminated (Cantor et al.
2009; DeLia et al. 2009).

Previous studies have found that CON regulations are associated with fewer beds per
capita (Joskow 1980; Harrington et al. 1997; Hellinger 2009; Eichmann and Santerre 2011;
Stratmann and Russ 2014). In the spring of 2020 we examined the link between bed CONs
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and projected shortages during the pandemic with James Bailey (Mitchell et al. 2020). At
that time, however, actual utilization data was not yet available and so we had to rely on
projected shortages estimated by the Institute for Health Metrics and Evaluation at the
University of Washington. We estimated that states requiring CONs for beds were more
likely to experience bed shortages and that these shortages were more likely to be larger
than in non-CON states. Now, we have access to actual bed utilization rates during the
pandemic and can analyze if these predictions held true.

2.3. Hospital Bed CON

Figure 6 shows the status of hospital bed CON requirements during the pandemic.
Twenty-six states require providers to obtain a CON before adding—or in some cases even
reallocating—hospital beds.8 During the pandemic, however, twenty states moved to relax
these rules, often through executive order.9 For example, Tennessee Governor Bill Lee
signed an executive order on 19 March 2020 declaring state regulations to be:

suspended to the extent necessary to allow hospitals that would otherwise be
subject to certificate of need requirements to temporarily increase their number
of licensed hospital beds at any location or temporarily establish hospital and
diagnostic services at any location, if necessary for the treatment of COVID-19
patient (Lee 2020).

The initial executive orders relaxing these requirements were often short term, lasting
weeks to months at a time. In addition, CON regulations were generally relaxed so long
as a state’s COVID-19 emergency declaration was in effect. Thus, CON relaxations were
frequently renewed either by extending a state’s emergency declaration or by issuing
new executive orders to amend the length of time that regulations would be relaxed.
For instance, Gov. Ralph Northam extended Virginia’s CON suspension in June 2020.
Citing the anticipation of rising COVID-19 cases, Northam “again direct[ed] the State
Health Commission, at his discretion, to authorize any general hospital or nursing home to
increase licensed bed capacity” (Northam 2020).
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To the best of our knowledge, in nearly every state that relaxed its CON requirements,
any beds acquired under CON relaxation had to be given up upon the expiration of
the state’s executive order or emergency declaration. If a health care facility wanted to
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permanently maintain its increased bed capacity, it could only do so by applying for the
beds through the normal CON procedure.

Figure 7 shows the same data that were presented in Figure 4, only now we distinguish
between states that require a CON for hospital beds and those that do not. The figure shows
that states with bed CON requirements tended to use more of their beds. For example,
it shows that in states requiring a CON for beds, the modal range of bed usage is 71 to
75 percent while in states without such a requirement, the modal range is 66–70 percent.
Table 2 shows descriptive statistics, broken down by bed CON and non-bed CON states.
That table documents that the average bed utilization rate in non-bed CON states was 63.3
percent while the average bed utilization rate in bed CON states was 69.6 percent.
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Figure 7. Frequency of Hospital Bed Usage Rates, by CON Requirement. Source: Authors’ calcula-
tions, COVID-19 Reported Patient Impact and Hospital Capacity by State Timeseries (2021).

J. Risk Financial Manag. 2022, 14, x FOR PEER REVIEW 10 of 19 
 

 

Percent Black 502 13.70 10.42 1.20 38.00 
Percent Hispanic 502 9.11 5.50 1.40 20.60 
Real per Capita Personal Income, 2017 502 48,766.75 5254.157 40,195 63,366 
Percent of Adults with Diabetes 502 9.76 1.60 7.30 13.20 
New Cases per Population 502 0.63 0.66 0.00 3.42 

 
Figure 8. Frequency of Days per Month in Excess of 70 Percent Capacity, by CON Requirement. 
Source: Authors’ calculations, COVID-19 Reported Patient Impact and Hospital Capacity by State 
Timeseries (2021). 

2.4. Regressions 
We began our regression analysis at the state level, running a series of regressions to 

estimate the marginal effect of bed CON regulation and the effect of relaxing this regula-
tion, while controlling for possibly confounding factors. Equation (1) presents the main 
regression model. In the full specification, we estimated bed utilization in state s in month 
m as a function of bed CON regulation, relaxation of bed CON regulation, a vector of 
control variables, and a vector of month controls. ܷ݊݋݅ݐܽݖ݈݅݅ݐ௦,௠ = ߙ + ܱܥ݀݁ܤ൫ߚ ௦ܰ,௠൯ + ൯બ࢓,࢙࢙࢒࢕࢚࢘࢔࢕࡯ࢉ࢏ࢎ࢖ࢇ࢘ࢍ࢕࢓ࢋࡰ௦,௠൯ +൫݀݁ݔ݈ܴܱܽ݁ܰܥ݀݁ܤ൫ߛ + ડିࡹ૚લ + ε௦,௠ 

(1)

In our state-level analysis, we measure bed utilization in two ways. The first is the 
average share of beds used per state per month. The second is the number of days per 
month in which more than 70 percent of a state’s beds were used. Our two primary vari-
ables of interest are BedCON and BedCONRelaxed. BedCON takes the value 1 if the state 
requires a CON for hospital beds and 0 otherwise. BedCONRelaxed takes the value 1 if the 
state requires a CON for beds and relaxed this requirement in the month in question and 
0 otherwise. 

Our control vector includes five variables designed to capture the economic and de-
mographic variation between states that might explain demand for and supply of hospital 
beds: the percent of the population that is Black, the percent of the population that is His-
panic, per capita personal income in 2017, the percent of adults with diabetes, and new 
COVID cases per month as a share of the state’s population.10 We present summary sta-
tistics for each of these variables in Tables 1 and 2. We also include a vector of month 

276

53 48

89

198

42
62

200

0

50

100

150

200

250

300

0–8 days 9–16 days 17–24 days 25–31 days

Fr
eq

ue
nc

y

Number of Days Per Month in Excess of 70 Percent Capacity

No Bed CON Bed CON

Figure 8. Frequency of Days per Month in Excess of 70 Percent Capacity, by CON Requirement.
Source: Authors’ calculations, COVID-19 Reported Patient Impact and Hospital Capacity by State
Timeseries (2021).



J. Risk Financial Manag. 2022, 15, 10 9 of 18

Table 2. Descriptive Statistics, Observations by State and Month, Bed CON and Non-Bed CON States.

States That Do Not Require a CON for Hospital Beds
Variable Obs Mean Std. Dev. Min Max

Outcome Variables
Average Share of Beds Used per Month per State 466 63.27 11.72 17.50 92.58
Number of Days per Month in Which More than

70 Percent of Beds in Use 466 9.64 11.60 0.00 31.00

Control Variables
Percent Black 466 7.37 6.86 0.50 32.40
Percent Hispanic 466 15.38 13.18 3.60 49.10
Real per Capita Personal Income, 2017 466 48,470.55 4290.456 40,118 56,114
Percent of Adults with Diabetes 466 9.03 1.53 6.20 12.10
New Cases per Population 466 0.73 0.77 0.00 4.55

States That Require a CON for Hospital Beds
Obs Mean Std. Dev. Min Max

Outcome Variables
Average Share of Beds Used per Month per State 502 69.61 9.70 30.56 106.13
Number of Days per Month in Which More than

70 Percent of Beds in Use 502 15.78 12.79 0.00 31.00

Control Variables
Percent Black 502 13.70 10.42 1.20 38.00
Percent Hispanic 502 9.11 5.50 1.40 20.60
Real per Capita Personal Income, 2017 502 48,766.75 5254.157 40,195 63,366
Percent of Adults with Diabetes 502 9.76 1.60 7.30 13.20
New Cases per Population 502 0.63 0.66 0.00 3.42

The difference in bed utilization between CON and non-CON states is starker when
we focus on the number of days per month in which more than 70 percent of a state’s
beds were used. Figure 8 presents this data, showing the same information that was in
Figure 5, only now it is broken down by bed CON status. Figure 8 shows that compared
with non-CON states, states requiring a CON for beds had more days in which they used
more than 70 percent of their beds. For example, it shows that during the time studied
(January 2020 through September 2021) there were 200 times that a state requiring a CON
for hospital beds had between 25 and 31 days in a month in which it used more than
70 percent of its beds. In contrast, among states that do not require a CON for beds, there
were 89 times that a state had 25 to 31 days in which it used more than 70 percent of its beds.
In fact, states requiring a CON for hospital beds were more likely to have 25 to 31 days in
excess of 70 percent capacity as they were to have 0–8 days in excess of 70 percent capacity.
At the other end of the spectrum, non-bed CON states were more likely than CON states
to have only a few days of the month with more than 70 percent of their beds in use. In
Table 2, we report that the average number of days with more than 70 percent utilization
for states without bed CONs was 9.6, while in states with bed CONs, it was 15.8.

2.4. Regressions

We began our regression analysis at the state level, running a series of regressions
to estimate the marginal effect of bed CON regulation and the effect of relaxing this
regulation, while controlling for possibly confounding factors. Equation (1) presents the
main regression model. In the full specification, we estimated bed utilization in state s in
month m as a function of bed CON regulation, relaxation of bed CON regulation, a vector
of control variables, and a vector of month controls.

Utilizations,m = α + β(BedCONs,m) + γ(BedCONRelaxeds,m)
+(DemographicControlss,m)Ξ + ΓM−1T + εs,m

(1)

In our state-level analysis, we measure bed utilization in two ways. The first is the
average share of beds used per state per month. The second is the number of days per
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month in which more than 70 percent of a state’s beds were used. Our two primary
variables of interest are BedCON and BedCONRelaxed. BedCON takes the value 1 if the state
requires a CON for hospital beds and 0 otherwise. BedCONRelaxed takes the value 1 if the
state requires a CON for beds and relaxed this requirement in the month in question and 0
otherwise.

Our control vector includes five variables designed to capture the economic and
demographic variation between states that might explain demand for and supply of hospital
beds: the percent of the population that is Black, the percent of the population that is
Hispanic, per capita personal income in 2017, the percent of adults with diabetes, and new
COVID cases per month as a share of the state’s population.10 We present summary statistics
for each of these variables in Tables 1 and 2. We also include a vector of month controls to
account for variation in demand for beds over time. Because BedCON is time-invariant, we
cannot include state effects.

Next, we examined the effect of bed CON regulation at the hospital level. For this,
we relied on DHS facility-level data on hospital utilization. It includes the 7-day average
bed utilization rate for 4900 facilities from 31 July 2020, through 15 October 2021. We focus
on adult inpatient beds, which include all “staffed inpatient adult beds in the hospital
including all overflow and active surg[ery]/expansion beds used for inpatients (including
all designated ICU beds) reported during the 7-day period” (COVID-19 Reported Patient
Impact and Hospital Capacity by Facility 2021).

Equation (2) shows the main facility-level regression model. The dependent variable
is equal to 1 if all of these beds were utilized over the previous 7 days and 0 otherwise. In
the full specification, we estimated bed utilization in facility f in week w as a function of
bed CON regulation, relaxation of bed CON regulation, a vector of demographic control
variables, a vector of hospital controls, and a vector of month controls. The vector of
demographic control variables is identical to the demographic control vector used in the
state-aggregated tests. The hospital control vector includes indicator variables for critical
access and long-term care facilities (with short-term care facilities as the reference). It
also includes an indicator equal to 1 if the hospital is located in a rural community and 0
otherwise.

100PercCap f ,w = α + β
(

BedCON f ,w

)
+ γ

(
BedCONRelaxed f ,w

)
+(DemographicControlss,m)Ξ +

(
HospitalControlsf,w

)
Π + ΓM−1T + ε f ,w

(2)

Tables 3 and 4 present the descriptive statistics for our hospital-level data.

Table 3. Descriptive Statistics, Observations by Hospital and Week.

Obs Mean Std. Dev. Min Max

Outcome Variables
100 Percent or More of Facility’s Beds In Use 259,149 0.01 0.09 0 1

Explanatory Variables of Interest
Bed CON 259,149 0.43 0.50 0 1
Bed CON Relaxed 259,149 0.29 0.45 0 1

Control Variables
Percent Black 259,149 12.44 8.66 0.50 38.00

Percent Hispanic 259,149 15.54 12.88 1.40 49.10
Real per Capita Personal Income, $2017 259,149 48,535.13 3937.40 40,118.00 63,366.00
Percent of Adults with Diabetes 259,149 9.81 1.41 6.2 13.2
New Cases per Population 259,149 0.01 0.01 0.00 0.05
Rural Indicator 259,149 0.18 0.38 0 1
Critical Access Hospital Indicator 259,149 0.22 0.42 0 1
Long-Term Care Facility Indicator 259,149 0.08 0.27 0 1
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Table 4. Descriptive Statistics, Observations by Hospital and Week, Bed CON and Non-Bed CON
States.

States That Do Not Require a CON for Hospital Beds
Obs Mean Std. Dev. Min Max

Outcome Variables
100 Percent or More of Facility’s Beds In Use 147,264 0.01 0.08 0 1

Control Variables
Percent Black 147,264 9.89 6.78 0.50 32.40
Percent Hispanic 147,264 20.05 14.84 3.60 49.10
Real per Capita Personal Income, $2017 147,264 48,355.09 3148.40 40,118.00 56,114.00

Percent of Adults with Diabetes 147,264 9.60 1.32 6.20 12.10
New Cases per Population 147,264 0.01 0.01 0.00 0.05
Rural Indicator 147,264 0.17 0.37 0 1
Critical Access Hospital Indicator 147,264 0.23 0.42 0 1
Long-Term Care Facility Indicator 147,264 0.09 0.28 0 1

States That Require a CON for Hospital Beds
Obs Mean Std. Dev. Min Max

Outcome Variables
100 Percent or More of Facility’s Beds In Use 111,885 0.01 0.11 0 1
Control Variables
Percent Black 111,885 15.80 9.67 1.20 38.00
Percent Hispanic 111,885 9.61 5.72 1.40 20.60
Real per Capita Personal Income, $2017 111,885 48,772.09 4771.05 40,195.00 63,366.00
Percent of Adults with Diabetes 111,885 10.09 1.49 7.3 13.2
New Cases per Population 111,885 0.01 0.01 0.00 0.03
Rural Indicator 111,885 0.19 0.39 0 1
Critical Access Hospital Indicator 111,885 0.21 0.41 0 1
Long-Term Care Facility Indicator 111,885 0.06 0.24 0 1

3. Results

Table 5 presents the results of the first regression. In the full specifications, the esti-
mated coefficient on BedCON is 7.6. This means that, compared with a non-CON state,
controlling for other possibly confounding factors, a state that requires a CON for hospital
beds had 7.6 percentage points more of its beds in use during the pandemic. Note that
among non-CON states, the average share of beds in use was 63 percent (see Table 2). Thus,
this point estimate means that a state that requires a CON for hospital beds used 12 percent
more of its beds. The estimated coefficient is statistically significant at the one percent level
and is robust across specifications. The estimated coefficient on BedCONRelaxed is negative
and smaller in magnitude than the estimated coefficient on BedCON and it fails to obtain
statistical significance in any of our regressions. Among the control variables, the estimated
coefficients on Percent Black, Percent Hispanic, and New Cases per Population are all
positive and statistically significant. These estimates suggest that states with a higher share
of the population that is Black, Hispanic, or currently suffering from COVID are expected
to use a higher share of their hospital beds. Per capita personal income and the share of the
population with diabetes do not seem to have a statistically significant effect on average
monthly bed usage.

Table 6 presents the results of the second regression. In the full specification, the
estimated coefficient on BedCON is 5.7. This means that in the average month, compared
with a non-CON state, a state that requires a CON for hospital beds had 5.7 more days
with more than 70 percent of its beds in use. The typical non-CON state has 9.6 days
with more than 70 percent of its beds in use. Thus, compared with non-CON states, a
state requiring a CON for beds has approximately 58 percent more days with more than
70 percent of its beds in use. The estimate is statistically significant at the 10 percent level
in the full and limited models and at the 5 percent level in the more parsimonious models.
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As with the previous tests, there is no statistically significant effect from relaxing bed CON
requirements.

Table 5. Modeling Average Share of Beds Used per Month per State.

(1) (2) (3) (4)

Variables Full Model Limited Model More Limited Model Univariate Model

Bed CON 7.571 *** 7.694 *** 7.674 *** 6.344 ***
(2.659) (2.663) (2.620) (1.883)

Bed CON Relaxed −2.168 −1.962 −1.096
(2.344) (2.366) (2.207)

Percent Black 0.203 * 0.246 ** 0.224 **
(0.109) (0.104) (0.102)

Percent Hispanic 0.261 *** 0.261 *** 0.263 ***
(0.0619) (0.0643) (0.0639)

New Cases per Population 1.523 * 1.574 * 4.569 ***
(0.867) (0.848) (0.457)

Real per Capita Personal Income, $2017 0.000232
(0.000211)

Percent of Adults with Diabetes 0.623
(0.560)

Constant 27.73 * 44.33 *** 54.26 *** 63.27 ***
(14.25) (8.062) (2.155) (1.401)

Month Effects Yes Yes No No
Observations 968 968 968 968
R-Squared 0.50 0.50 0.25 0.08

Notes: The dependent variable is the average percent of beds used per month per state. Regressions were
estimated with OLS. Values in parentheses are the standard errors which are clustered at the state level.
*** p < 0.01, ** p < 0.05, * p < 0.1.

Table 6. Modeling the Number of Days in Which More than 70 Percent of Beds Used per Month per
State.

(1) (2) (3) (4)

Variables Full Model Limited Model More Limited Model Univariate Model

Bed CON 5.675 * 5.968 * 6.818 ** 6.146 **
(3.121) (3.199) (3.040) (2.379)

Bed CON Relaxed 0.563 0.901 0.224
(3.204) (3.377) (3.110)

Percent Black 0.186 0.282 * 0.263
(0.180) (0.157) (0.157)

Percent Hispanic 0.324 *** 0.325 *** 0.329 ***
(0.0849) (0.0920) (0.0900)

New Cases per Population 1.408 1.533 4.368 ***
(1.188) (1.229) (0.663)

Real per Capita Personal Income, $2017 0.000445 **
(0.000218)

Percent of Adults with Diabetes 1.322
(0.883)

Constant −37.76 ** −4.735 −0.532 9.637 ***
(16.16) (3.058) (2.264) (1.601)

Month Effects Yes Yes No No
Observations 968 968 968 968
R-Squared 0.39 0.37 0.22 0.06

Notes: The dependent variable is the average percent of beds used per month per state. Regressions were
estimated with OLS. Values in parentheses are the standard errors which are clustered at the state level.
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Higher percentages of Hispanics and Blacks are correlated with more days in excess of
70 percent bed usage, but the latter is not always statistically significant. Counterintuitively,
per capita income correlates positively with more days in excess of 70 percent. Additionally,
while both diabetes and new COVID cases correlate with more days in excess of 70 percent,
only the latter is statistically significant and not always so.

Table 7 presents the results of our facility-level regression analysis. The point estimate
on BedCON suggests that facilities in states that require a CON for beds were approximately
27 percent more likely to utilize all of their beds. The estimate is statistically significant at
the 5 percent level in all specifications. As with the state-level analysis, we find that relaxed
CON requirements have no statistically significant effect on the likelihood that a facility will
use all of its beds. The statewide share of Hispanics and Blacks is also statistically unrelated
to facility-level bed utilization. Unsurprisingly, facilities in states with more COVID cases
were more likely to utilize all of their beds. Facilities in states with higher incomes were less
likely to utilize all of their beds. Diabetes rates were unrelated to facility-level utilization.
If anything, hospitals serving rural communities and critical access hospitals were less
likely to utilize all of their beds, but neither effect was statistically significant. Long-term
care facilities were slightly more likely to utilize all of their beds but the effect was not
statistically significant.

Table 7. Modeling the Likelihood That a Hospital Will Use 100 Percent of Its Beds.

(1) (2) (3) (4)

Variables Full Model Limited
Model

More Limited
Model

Univariate
Model

Bed CON 0.268 ** 0.250 ** 0.264 ** 0.244 **
(0.125) (0.120) (0.112) (0.101)

Bed CON Relaxed 0.091 0.058 −0.001
(0.125) (0.122) (0.125)

Percent Black −0.002 0.001 0.003
(0.00753) (0.00572) (0.00580)

Percent Hispanic 0.002 0.002 0.002
(0.00488) (0.00532) (0.00532)

New Cases per Population 14.43 ** 19.11 *** 10.66 **
(6.570) (5.882) (4.140)

Real per Capita Personal Income, $2017 −3.12 × 10−5 **
(1.30 × 10−5)

Percent of Adults with Diabetes −0.00730
(0.0569)

Rural Indicator −0.0936 −0.0717 −0.0602
(0.110) (0.102) (0.0983)

Critical Access Hospital Indicator −0.138 −0.124 −0.124
(0.104) (0.0973) (0.0951)

Long-Term Care Facility Indicator 0.00903 0.0225 0.0250
(0.0857) (0.0819) (0.0806)

Month Effects Yes Yes No No
Observations 259,149 259,149 259,149 259,149

Notes: The dependent variable is equal to 1 if the hospital used all of its beds in the previous week and 0 otherwise.
Regressions were estimated with probit. Values in parentheses are the standard errors which are clustered at the
state level. *** p < 0.01, ** p < 0.05.

4. Discussion

Health care providers in certificate-of-need states must obtain permission from reg-
ulators before they may open new facilities, expand existing services, or acquire new
equipment. The regulation is intended to limit the acquisition of expensive, unneeded
medical equipment, but research suggests that it limits access, throttles competition, and
undermines quality. Need is subjective and difficult to assess under normal circumstances
(especially since planners are not guided by the market signals of prices, profit, and loss).
However, the COVID-19 pandemic exposed the acute difficulty in planning for an un-
precedented surge in the need for medical services. Though it was widely believed to be
a temporary phenomenon, the surge in demand has persisted and many hospitals found
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themselves overwhelmed in the summer of 2021. This surge has taken a toll on patients, as
strained hospitals across the country have had to triage cases more aggressively.

As the pandemic unfolded, early analysis using projections suggested that CON states
were more likely to experience shortages in hospital beds and that these shortages were
likely to be larger in CON states relative to non-CON states (Mitchell et al. 2020). Now that
we have access to actual bed utilization rates during the pandemic, we can study whether
these projections were accurate.

In this paper, we examine statewide bed utilization during the pandemic to see if states
that require CONs for hospital beds were more likely to utilize more of their beds. We also
examine the effect of emergency measures to relax these CON requirements. We find that
compared with non-CON states, states that require a CON for beds used approximately
12 percent more of their beds and had approximately 58 percent more days with more
than 70 percent of their beds in use. Facilities in these states were 27 percent more likely
to utilize all of their beds. These findings are important given that previous research has
established a link between capacity strain and increased risk of mortality.

We also find that states that relaxed these regulations saw no statistically significant
difference in bed utilization. It is possible that hospitals were unable to add beds because
complementary capital (emergency rooms, ICUs) could not be built quickly enough to
house the beds. It is also possible that the procurement process simply takes too long to
ramp up capacity in a global emergency. Finally, providers may not have been able to
expand their capacity because of the way that CON laws were relaxed. As a rule, any beds
acquired under relaxed CON procedures had to be surrendered upon the expiration of state
executive orders or emergency declarations and this may have made providers reluctant
to even try to expand their bed counts to accommodate the surging need. In any case, the
relaxation of CON laws during the pandemic seems to have been too little, too late.

These results suggest that states that permanently eliminate their CON requirements
for hospital beds may be less likely to experience shortages. They also suggest, however,
that CON relaxation may need to be permanent to be helpful.

Author Contributions: Conceptualization, M.M. and T.S.; methodology, M.M. and T.S.; validation
M.M. and T.S.; formal analysis, M.M. and T.S.; investigation, M.M. and T.S.; data curation, M.M.;
writing—original draft preparation, M.M.; writing—review and editing, T.S.; visualization, M.M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Not applicable.

Data Availability Statement: Our primary data sources were: “American Community Survey (ACS)”.
n.d. The United States Census Bureau. Accessed on 8 October 2021: https://www.census.gov/
programs-surveys/acs. “COVID-19 Reported Patient Impact and Hospital Capacity by Facility”.
2021. HealthData.Gov. Accessed on 1 November 2021: https://healthdata.gov/Hospital/COVID-19
-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u. “COVID-19 Reported Patient Impact and
Hospital Capacity by State Timeseries”. 2021. HealthData.Gov. Accessed on 1 October 2021: https://
healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/g62h-syeh. Er-
ickson, Angela. 2021. “States Are Suspending Certificate of Need Laws in the Wake of COVID-19 but
the Damage Might Already Be Done”. Pacific Legal Foundation (blog). Accessed on 11 January 2021:
https://pacificlegal.org/certificate-of-need-laws-covid-19/. Mitchell, Matthew D., Anne Philpot,
and Jessica McBirney. 2021. “CON Laws in 2020: About the Update”. Arlington, VA: Mercatus
Center at George Mason University. https://www.mercatus.org/publications/healthcare/con-laws-
2020-about-update. “National Diabetes Statistics Report, 2020”. 2020. Centers for Disease Control
and Prevention. Accessed on 11 February 2020: https://www.cdc.gov/diabetes/library/features/
diabetes-stat-report.html. “United States COVID-19 Cases and Deaths by State over Time”. n.d.
HealthData.Gov. Accessed 1 October 2021. https://healthdata.gov/dataset/United-States-COVID-
19-Cases-and-Deaths-by-State-o/hiyb-zgc2. US Department of Commerce, B. E. A. n.d. “Bureau of
Economic Analysis”. National Income and Product Accounts Tables. Accessed on 6 December 2013:
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1.

https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/g62h-syeh
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/g62h-syeh
https://pacificlegal.org/certificate-of-need-laws-covid-19/
https://www.mercatus.org/publications/healthcare/con-laws-2020-about-update
https://www.mercatus.org/publications/healthcare/con-laws-2020-about-update
https://www.cdc.gov/diabetes/library/features/diabetes-stat-report.html
https://www.cdc.gov/diabetes/library/features/diabetes-stat-report.html
https://healthdata.gov/dataset/United-States-COVID-19-Cases-and-Deaths-by-State-o/hiyb-zgc2
https://healthdata.gov/dataset/United-States-COVID-19-Cases-and-Deaths-by-State-o/hiyb-zgc2
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1


J. Risk Financial Manag. 2022, 15, 10 15 of 18

Acknowledgments: We thank two anonymous reviewers for their helpful suggestions. We are grate-
ful to Christopher Kaiser and Liam Sigaud for their careful research assistance. We are responsible
for any errors or omissions.

Conflicts of Interest: The authors declare no conflict of interest.

Notes
1 For an overview, see Mitchell et al. (2021).
2 In this figure, the data are national; they are not averaged across states. In other words, it shows the total number of occupied

beds in the country, divided by the total number of beds in the country. In subsequent analysis, however, we use state-aggregated
data.

3 Owing to missing data in the first two months of the pandemic, we have 968 observations, one for each state-month combination.
4 A state or a hospital’s bed utilization rate can exceed 100 percent if it has more patients than beds to accommodate them.
5 (National Health Planning and Resources Development Act of 1974 1975) Due to repeated postponement, this was a threat that

never materialized (Conover and Bailey 2020, p. 2).
6 Mark Botti of the Antitrust Division of the Department of Justice noted the implications of this change in testimony before the

Georgia State Assembly in 2007: “In addition to the fact that CON laws have been ineffective in serving their original purpose,
CON laws should be reexamined because the reimbursement methodologies that may in theory have justified them initially
have changed significantly since the 1970s. The federal government no longer reimburses on a cost-plus basis” (Botti 2007).

7 One of us is preparing a survey of the CON literature and has identified over 70 peer reviewed empirical studies.
8 Our data are derived from Mitchell et al. (2021).
9 Other states relaxed their CON laws, but 20 of these modifications affected bed CON requirements. To obtain this data, we

began with initial research conducted by Angela C. Erikson of the Pacific Legal Foundation (Erickson 2021). We then updated
this information by reviewing state executive orders and by contacting states’ CON regulatory authorities for comment. In
instances where we were unable to contact a state’s CON regulatory authority, we relied on textual examination of a state’s
executive orders and emergency declarations to obtain the status and substance of the CON relaxation. If a relaxation occurred
(ended) in the first 15 days of the month, then it is coded to have occurred (ended) in that month. If the relaxation occurred
(ended) after the first 15 days of a month, then it is coded to have occurred (ended) in the following month.

10 We obtained Percent Black and Percent Hispanic data from the Census Bureau. We obtained per capita income data from the
Bureau of Economic Analysis. The percent of adults (age 18 or older) with diabetes was obtained from the Centers for Disease
Control and Prevention. Additionally, the number of new cases was obtained from the Healthdata.gov website maintained by
the DHS and converted to per capita figures using state population totals obtained from the Census (American Community
Survey—ACS n.d.; US Department of Commerce, B. E. A n.d.; National Diabetes Statistics Report 2020; United States COVID-19
Cases and Deaths by State over Time n.d.).
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