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Abstract

This dissertation studies the incentives of private equity (PE) fund managers. In
the first chapter, I study how the management fee structures of funds shape their
incentives. I find that one of the most common management fee structures in the
industry - changing fee bases at the end of the investment period from committed
capital to invested capital - creates an agency problem where the managers overinvest
to receive more management fees. Importantly, this finding implies that that the
investors face a trade-off when choosing this fee structure. Changing fee bases in
this way reduces management fees, but it also creates an overinvestment problem.
In the second chapter, I examine what determines the nature of the operational
changes that the PE fund managers bring to their portfolio companies. In the context
of PE ownership of nursing homes in the U.S., I find that the PE fund managers
improve quality of care of their nursing homes by hiring more skilled nurses, but only
at the nursing homes in competitive markets. In contrast, in concentrated markets,
PE fund managers fire nurses which lowers quality of care. Overall, this chapter
shows that the competition in the product market largely shapes the effects of PE
ownership on consumer welfare. Importantly,this finding implies that policy makers
may use pro-competition policies to assuage negative effects of PE ownership on
consumer welfare. Consistent with this finding, this chapter shows that PE-owned
nursing homes responded more strongly to the introduction of the star-rating system

at the end of 2008.
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In the final chapter of this dissertation, I examine how the incentives of the
PE fund managers change in times of crisis. To do this, I examine the effects of
PE ownership on nursing homes during COVID-19. In the media, there were several
accusations that the PE investors make nursing homes more vulnerable to COVID-19.
This chapter shows that PE-ownership is actually associated with a lower likelihood
of having a COVID-19 outbreak, and a lower likelihood of nursing homes being short
of Personal Protective Equipments for their nurses and patients. These findings
are consistent with the view that PE investors help their portfolio companies survive
through crises by bringing both management expertise and capital injections to their

portfolio companies.



I dedicate this dissertation to my parents.
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1

Introduction

What determines the incentives of the private equity (PE) fund managers, and how
large are the e ects on fund performance and the outcomes of their portfolio compa-
nies? This dissertation studies di erent determinants of the fund managers' incen-
tives. The rst chapter explores the e ects of one of the most common management
fee structures in the industry - changing fee bases at the end of the investment period
from committed capital to invested capital - on the funds' investment polices and
fund returns. | nd that this fee structure creates an agency problem where the man-
agers overinvest to receive more management fees. On average, the negative e ects
on fund performance coming from this overinvestment problem are large enough to
wipe out the positive e ects coming from the reduction in management fees.

The second chapter of this dissertation examines whether the PE fund managers
manage their portfolio companies di erently depending on whether the company is in
a competitive industry.! High level of competition in the portfolio company's indus-

try may discourage the PE fund managers from implementing cost-cutting strategies

1 This chapter is based o of a paper of the same name co-authored with Ashvin Gandhi and
Prabhava Upadrashta.



since doing so may induce the consumers to switch to the portfolio company's com-
petitors. The second chapter tests this idea in the context of PE acquisitions of
nursing homes. Consistent with this idea, PE ownership deteriorates the quality of
care at their nursing homes, but only at the nursing homes in non-competitive mar-
kets. In competitive markets, PE ownership actually improves the quality of care at
their nursing homes.

The third chapter of this dissertation evaluates how PE fund managers man-
age their portfolio companies during times of economic crisisPolicy makers often
voice concerns that high leverage used at leveraged buyout (LBO) transactions make
the PE-owned companies more vulnerable to negative economic shocks. However,
PE fund managers often have deep-pockets and management expertise. These com-
parative advantages may make their portfolio companies more resilient to negative
economic shocks. The third chapter of this dissertation tests these di erent views
in the context of how PE-owned nursing homes fared under COVID-19. Consistent
with the latter view, PE-owned nursing homes are less likely to have had a COVID-19

outbreak, and also less likely to be short of Personal Protective Equipments.

2 This chapter is based o of a paper of the same name co-authored with Ashvin Gandhi and
Prabhava Upadrashta.



2

Do Buyout Fund Managers Make Capital Calls to
Earn More Management Fees?

2.1 Introduction

Going back to the seminal work of Jensen and Meckling (1976), economists have long
recognized that optimal compensation contracts in delegated asset management set-
tings balance the bene ts and costs of inducing the fund managers to change their
behavior. What form does this trade-o take in the private equity (PE) industry
where, unlike most other asset management industries, investors make long-term
commitmentsto provide capital when their fund managers make capital calls? Also,
what does this trade-o reveal about the role that compensation terms play in shap-
ing agency problems and fund performance in this industry?

This paper studies the above questions by examining the trade-o s to the PE
fund investors from shifting fee bases. Any PE fund investor pays a percentage of fee
basis as a management fee throughout a fund's life. But some limited partnership
agreements (LPA) keep the fee basis xed at committed capital, while others switch

bases to invested capital after the fund's investment period (typically the rst ve



years of the fund's life) expires. What trade-o s do investors face from this shift?
Investors ostensibly gain, since this shift reduces total management féeklowever,
shifting bases also creates a perverse incentive, as managers can earn greater fees by
overinvesting.

This paper's goal is to study the e ects of this incentive on funds' investments
and performance. To accomplish this goal, this paper addresses two questions. First,
does this incentive lead to overinvestment? Ex-ante, it is plausible that managers
may not respond strongly to this incentive since overinvesting lowers their chance of
receiving performance fees down the road and can taint their reputations. Second,
if this incentive does lead to overinvestment, how does its negative e ect on fund
performance compare with the positive e ect from the reduction in total management
fees?

We begin by testing whether this incentive creates an overinvestment problem.
To run this test, we exploit the fact that managers are more likely to overinvest to
capture more management fees when they have high levels of dry powder near the
end of an investment period. Using data on 317 buyout funds with either xed or
shifting fee bases, we nd that funds accelerate capital calls when they have high
levels of dry powder near the end of the investment period|but only in the case of
funds with shifts in fee bases. Put more precisely, in funds with xed fee bases, where
managers cannot earn more management fees by overinvesting, the increase in the
amount of dry powder (scaled by fund size) from below to above median levels has

no di erential e ect on capital calls (scaled by fund size) in the second half of the

1 This follows from the fact that managers can spend at most what investors have committed.

2 To see this point, recall that the change in fee basis occurs at the end of the investment period.
Managers therefore have an incentive to time their overinvestments toward the end of the incentive
period since extra management fees from overinvesting trickle in more quickly. To see why level
of dry powder matters, note that, all else being equal, funds are more reluctant to commit equity
to bad projects when dry powder is scarce, since doing so will probably result in funds not having
enough dry powder to nance future good projects.



investment period, relative to the rst half. In contrast, in funds with shifts in fee
bases, where managers can earn more management fees by overinvesting, the increase
in the amount of dry powder from below to above median levels raises capital calls
by a larger amount in the second half of the investment period, relative to the rst

half. The di erence in the e ects between the two groups is 3.03% of fund size, which

is 69% of the sample average of capital calls, and is statistically signi cant at 1%.
This result supports the view that shifting fee bases induces managers to accelerate
capital calls to earn greater management fees.

A plausible alternative explanation for these results is that they are driven by
the fact that funds with shifts in their management fee bases are larger and overseen
by less reputable fund managers. However, we nd that these observable di erences
are not driving our results. Speci cally, we nd that, among funds with xed man-
agement fee bases, the propensity to accelerate capital calls when funds have high
levels of dry powder near the end of the investment period does not vary with fund
size and fund sequence number. We also show that, beyond fund size and sequence
number, the two groups of funds are observably similar. For example, other com-
pensation terms, such as performance fee level and initial management fee level, are
not statistically di erent between the two groups?

We further illuminate the underlying mechanism by exploiting the fact that over-
investing to receive more management fees is more costly to fund managers with
better reputations. While all managers bene t from greater management fees, high-
reputation managers are more likely to earn performance fees, raise future funds, and
have better investment opportunities in remaining investment periods, all of which
raise the opportunity costs of burning dry powder on low-quality projects. Consis-

tent with this view, we nd that, among funds with shifts in fee bases, low-reputation

3 Performance fee level is the fraction of pro ts that the fund manager receives as performance fees.
Initial fee level is the fraction of management fee basis that the manager receives as management
fees during the rst year of the fund life-cycle.



funds accelerate capital calls more strongly than high-reputation funds when these
funds have high levels of dry powder near the end of the investment period. This
result also alleviates concerns that our rst key result is driven by unobservable dif-
ferences between funds with shifts in fee bases and those with xed fee bases. If that
were so, the di erence in the e ects between low- and high-reputation funds should
be zero, since we have run this test within a sample of funds with shifts in fee bases.

We next investigate whether this type of overinvesting lowers fund performance
and, if so, how its negative e ects compare with the positive e ects from the reduc-
tion in total management fees. To test the relative importance of these two e ects,
we again exploit the fact that managers have a stronger incentive to overinvest to
earn more management fees when they have high levels of dry powder near the end
of an investment period. In cross-sectional tests of fund performance, we nd that
funds with shifts in fee bases outperform funds with xed bases but that this dif-
ference is positive only among funds with low levels of dry powder near the end of
the investment period. Among those with high levels near the end of the investment
period, the ones with shifts in fee bases underperform. Overall, these results sug-
gest that the overinvesting induced by shifts in fee bases lowers fund performance
substantially. In particular, for funds that had high levels of dry powder near the
end of the investment period, the negative e ects from the overinvestment problem
seem to outweigh the positive e ects from the reduction in total management fees.
The opposite seems true for funds with low levels of dry powder near the end of the
investment period.

This paper contributes to several areas of the literature. First, it contributes to
papers that study determinants of investments by PE funds (Kaplan and Stromberg
(2009), Axelson et al. (2013), Haddad et al. (2017)). While these papers focus on
e ects of aggregate factors such as credit spread and risk premium, this paper studies

the e ects of management fee structure. Second, it contributes to the literature that
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studies agency problems in PE (Axelson et al. (2009), Robinson and Sensoy (2013),
Chakraborty and Ewens (2018), Arcot et al. (2015), and Degeorge et al. (2016)). In
the extant literature, the papers that are closest to ours are Arcot et al. (2015) and
Degeorge et al. (2016), which study secondary buyouts using fund managers' buy
pressure as a source of identi cation.

Our paper di ers from the two said papers in that we isolate the e ects of fee
bases, whereas the results of the two papers are driventoyltiple mechanisms that
create buyout pressure on fund managers, among which fee basis is s of such
mechanisms. For example, both papers mention that fund managers have incentives
to accelerate spending dry powder near the end of an investment period not only to
earn more management fees (where the fee is set as a percentage of the cost basis of
investments) but also to accelerate the raising of future funds.It remains open to
guestion which of their listed mechanisms drive their results. This paper contributes
to this literature by isolating the e ects of fee bases and painting a richer picture
in terms of their e ects on capital calls, number of investments, deal size, equity
per deal, and deal type. We also contribute to a very small literature that studies
the e ects of alternative compensation terms in the PE industry. To the best of
our knowledge, the only other paper that studies alternative compensation terms
is Huther et al. (2019), which compares the e ects of deal-by-deal and whole-fund
performance fees structures in the context of venture capital funds.

Our paper proceeds as follows. Section 2 describes how we build our baseline
sample of buyout funds from fund cash ow data and presents key summary statis-
tics. Section 3 uses our baseline sample from fund cash ow data to study the e ects
of shifting fee bases on capital calls. Section 4 examines the consequences of overin-

vestment activities on fund performance. Section 5 describes deal-level data. Section

4 Intuition behind this mechanism is that if a fund has lots of remaining dry powder to spend on
investments, then the fund will have a harder time convincing investors to invest in a new fund so
that fund manager can have access to even more dry powder.

7



6 discusses the e ects of a buyout fund's having low investment time and high level
of dry powder on the number of investments that are made. Using the same data,
section 7 studies the e ects on the composition of investments made. Section 8

concludes.

2.2 Fund Cash Flow Data

2.2.1 Building Baseline Sample

We use the PE data used in Robinson and Sensoy (2013) and Robinson and Sensoy
(2016) to study whether buyout fund managers overinvest to earn more management
fees. Though the data includes both buyout funds and venture capital funds, we
investigate our research question in the context of buyout funds. This choice follows
from that only 14% of venture capital funds in the sample change management fee
bases. In contrast, 43% of buyout funds in the sample change management fee bases,
providing a richer setting to run our empirical tests.

While there are PE data sets that has a better coverage of the PE industry (e.g.,
Burgiss), the key advantage of the PE data used in Robinson and Sensoy (2013) and
Robinson and Sensoy (2016) is that it includes details on the compensation terms
for a large sample of buyout funds. The availability of these variables is crucial
for our analysis since it makes it feasible to study how management fee structures
shape buyout fund mangers' incentives and fund performance. Due to con dentiality

reasons, we refer readers to the above two papers for more details on the data.

5 Due to con dentiality reasons, | refer to these 2 papers when describing the data set. Robinson
and Sensoy (2013) describes the data in the following way: \In this paper, we use a novel dataset,
provided by a large institutional investor, of 837 buyout and venture capital (VC) private equity
funds from 1984-2010 to study the relations between contracting terms and performance and cash
ow behavior in private equity. The data include information on the xed management fees and
performance-based carried interest that the GP earns as compensation....The data also contains the
complete sequence of cash ows between LPs and GPs by fund, whch we use to construct detailed
relative performance measures and to examine cash ow behavior directly. The dataset is the rst
available in the literature to combine information on management contract terms with fund cash
ows."



We build our baseline sample of buyout funds by taking the following steps. We
begin by requiring the funds to report details on management fee calculations, and
have committed capital as their initial management fee basis. This requirement drops
only a small number of funds. It also ensures that we isolate the e ects of shifting
management fee bases from committed capital to the cost basis of investments during
the fund life-cycle. Next, by reading the descriptions of management fee calculations
of each fund, we identify funds whose management fee basis stays xed at committed
capital and funds whose management fee basis changes from committed capital to
one of invested capital, net invested capital, contributed capital, and net contributed
capital.® These four types of management fee bases all give fund managers an incen-
tive to overinvest to receive more management fees since all are strictly increasing in
the cost basis of investments. For the sake of brevity, we refer to this second group
of funds as funds that shift management bases though technically imprecise. Finally,
we drop funds whose management fee levels change with the cumulative capital calls
or the raising of successor funds since our goal is to isolate the e ects of changing
management fee bases. These other contractual features create additional incentives,
such that including these funds in our sample confounds the interpretation of esti-
mates. Taking the above steps results in 180 buyout funds with a xed fee basis,
and 137 buyout funds with shifts in management fee bases.

2.2.2 Summary Statistics and Endogenous Assignment of Management Fee Struc-
tures

Table 2.1 provides the summary statistics for our two groups of funds: funds with
switching and xed management fee basis structures. In the table, we compare these

two groups of funds along observable variables. This comparison informs us which

6 Invested capital is the cost basis of investments by the fund. Net invested capital is the cost
basis of investments not exited by the fund. Contributed capital is the cost basis of investments by
the fund plus the cumulative sum of management fees paid thus far. Net contributed capital is net
invested capital plus the cumulative sum of management fees paid thus far.

9



Table 2.1: Comparing Switching and Non-Switching Funds

Switching Funds Non-Switching Funds
Mean Median SD Mean  Median SD Di.

Fund size ($M)  1,207.49 486.84 2,194.36 627.48 267.33 1,645.10 580.01***
Fund No. 3.25 2.00 2.74 2.81 2.00 2.44 0.44
GP % 2.21 1.00 3.08 2.54 1.00 8.04 -0.33
Carry % 19.91 20.00 1.47 19.96 20.00 0.40 -0.05
Initial fee % 1.80 2.00 0.30 1.80 2.00 0.49 0.00
Funds 137 180

Note: This table summarizes the characteristics of funds in our baseline sample. Funds are catego-
rized as Switching Funds if the funds change management fee bases from committed capital to one
of invested capital, net invested capital, contributed capital, and net contributed capital during the
fund life-cycle. Funds are categorized asNon-Switching Funds if the funds keep management fee
basis xed at committed capital. Size (M) is committed capital in units of million dollars. Fund
No. is the fund sequence number.GP % is the fraction of committed capital contributed by GP.
Carry % is the performance fee levellnitial fee % is the initial management fee level.

funds are more likely to have a switching management fee basis structure. This result
provides guidance for some of our empirical tests.

We compare these two groups of funds along the following fund-level variables:
fund size, fund sequence number, fraction of committed capital provided by fund
managers, performance fee level, and initial management fees level. De nitions of
these variables are as follows. Fund size is the investors' capital commitments to the
fund. Fund sequence number refers to the number of times the corresponding private
equity rm has managed a fund, including the current fund. For example, it equals 1
if the fund is the rst fund raised by the private equity rm. Importantly, following
the literature, we use a fund's sequence number as our proxy for the fund manager's
reputation. Other fund-level variables in the list are di erent parameters of the
contracts between the investors and their fund managers. Fund managers typically
provide a very small fraction of the fund's committed capital to have skin in the game,
and the fraction committed by fund managers refers to this number. Performance fee
level is the percentage of pro ts that the fund managers earn as performance fees once
a fund's interim performance surpasses a pre-speci ed threshold. Initial management

fee level is the percentage of management fee basis that the fund managers earns as

10



management fees at year 1 of fund life-cycle. Every year, managers earn a product
of management fee basis and management fee level as management fees.

We nd that these two groups of funds are similar along the above variables
except for fund size. Funds with switching management fee bases are on average
much larger. This di erence likely re ects the endogenous bargaining between the
investors and their fund managers. Investors have an incentive to write contracts
with switching management fee basis to reduce management fees. This incentive is
stronger for larger funds since management fees are a fraction of fund size. Hence,
reductions in management fees from having a switching bases structure are greater
for larger funds.

Ex-ante, one might expect more reputable fund managers to be able to better
bargain for xed management fee basis structure since it results in more management
fees. That these two groups of funds have similar fund sequence numbers does not
t this prior. We investigate whether this weak relationship is driven by the fact
that more reputable fund managers also manage larger funds. To investigate these

relationships more carefully, we estimate:

Switch; 1Infundsizeq  Inpfundno:g  4q (2.1)

wherej references fund.Switch; is a dummy variable that equals 1 if the fund's
management fee basis switches from committed capital to the cost basis of invest-
ments, and equals O if the fund's management fee basis stays xed at committed
capital. ;4 are vintage year xed e ects. Indfundsizeq and Ingfundno:q are re-
spectively natural log of fund size, and natural log of fund sequence numbey. is
the error term. We cluster standard errors at the vintage year level.

Table 2.2 reports the results of above regression. Column 1-2 show the results

when the two independent variables of interest are put in individually, and column

11



Table 2.2: Switching Management Fee Bases and Fund Characteristics
Switch;  Switch;  Switch,

InpFundNo:q -0.0326 -0.105*
(0.0494) (0.0454)
InpFundSizeq 0.0572** 0.0846***
(0.0253) (0.0242)
FE: Vintage X X X
Mean 0.430 0.430 0.430
N 314 314 314
R? 0.179 0.196 0.212

Note: This table shows how changing management fee bases relates to fund characteristics. In each
speci cation, an observation is a fund. The dependent variableSwitch is a dummy variable that
equals 1 if a fund switches its management fee bases, and equals O if it keeps it xed at committed
capital. InpFundNo:q is natural log of fund sequence number, andnpFundSizeq is natural log

of fund size. Standard errors, clustered by vintage year, are shown in parenthesis. Signi cance at
the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

3 shows the results when both independent variables are put in jointly. We nd
that larger funds are more likely to have contracts that switch management fee ba-
sis, consistent with the view that the reduction in management fees from switching
management fee bases is greater for larger funds. Fund managers, however, prefer
management fee basis to stay xed at committed capital to earn more management
fees. Consistent with this notion, we nd that coe cient on natural log of fund
sequence number is negative. Importantly, more reputable fund managers are more
likely to manage larger funds, and this positive correlation explains why fund se-
guence number becomes more negative and statistically signi cant once we control

for fund size.
2.3 Sensitivity of Capital Calls to the Availability of Dry Powder

2.3.1 Empirical Strategy

We examine whether having a contract that switches management fee bases from

committed capital to the cost basis of investments during the fund life-cycle induces
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the buyout funds to overinvest to receive more management fees. We estimate:

Call%; 1Highj oHighj Late;, sLatej; Switch; sHighj; Switch;
sHighj; Late;; Switch; age | t ot

(2.2)
wherej references fund, and references quarterCall%; is capital calls by fundj
at quarter t scaled by size of fund. Highj is a dummy variable that equals 1 if
fund j's dry powder % (dry powder scaled by fund size) at the end of quartér 1 is
greater than the sample median, and O otherwisd.ate;; is a dummy variable that
equals 1 if fundj is at the second half of the investment period in quartet, and 0
otherwise. Switch; is a dummy variable that equals 1 if fundj has a management
fee structure that switches management fee bases from committed capital to the cost
basis of investments, and O otherwise. .4, j, and  are respectively fund age
xed e ects at quarterly frequency, fund xed e ects, and quarter xed e ects.
is the error term. We cluster standard errors at the quarter level. Finally, when
estimating the above regression, we restrict our sample to the rst 6 years of each
fund's life which is typically fund's investment period, and also require each fund's
dry powder % to exceed 3% to ensure that funds have su cient dry powder to make
investments.

Coe cients of interests are p ; 5 » tells us whether the funds that don't
switch management fee basis call capital more aggressively when the time left for
investment is low and the level of dry powder % is high. s tells us whether this
e ect is larger or smaller for funds that switch management fee basis. Note that when
estimating these e ects, results are not driven by these two groups of funds having
di erent investment opportunities when the time left for investment is low or when
the level of dry powder % is high sinc@lLate;; Switch; ; High;; Switch; gabsorb these
di erences. Finally, 4 absorb all life-cycle e ects, ; e ects of all time-invariant
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features of funds, and ; e ects of all aggregate shocks including credit spreads in
the market and aggregate risk premium.

age and ¢ play key roles in our regressions of absorbing investment opportu-
nities, so we discuss these xed e ects in more detail. We rst discuss the role of

age- EVery private equity fund has an organizational structure where a fund lasts

10-12 years. The rst half of a fund's life cycle is its investment period where the
fund makes investments. Importantly, the majority of the investments are made
during the rst 1-3 years of a fund's life. This bunching likely re ects endogenous
fund-raising where private equity rms raise new funds when investment opportuni-
ties are su ciently good. Including 44 as controls ensures that our results are not
driven by investment opportunities that vary along the fund life-cycle.

¢ plays the role of absorbing the e ects of aggregate shocks. One of key stylized
facts about private equity is that it is pro-cyclical, where the number of investments
in a quarter correlates negatively with credit spread (Axelson et al. (2013)) and
aggregate risk premium (Haddad et al. (2017)). But beyond these two aggregate
factors, other aggregate factors such as improvements in exit opportunities in M&A
markets and IPO markets may also promote investments by private equity funds.
Importantly, private equity rms likely time their fundraising to these aggregate
factors, making it important to have these quarterly xed e ects to absorb e ects of
all aggregate shocks.

The key empirical challenge in isolating the incentive e ects of interest - incentive
to burn dry powder to earn more management fees - is that funds may have other
incentives to accelerate investments when the level of dry powder % is high and the
time left for investments is low. For example, when the level of dry powder % is high
and the time left for investments is low, funds may also have an incentive to burn
dry powder to accelerate raising of future funds. Alternatively, since the opportunity
costs of dry powder is low when the level of dry powder % is high and the time left
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for investments is low, funds may accelerate investments since doing so maximizes
investors' return.

But to the extent that these alternative mechanisms are present for all funds, we
can absorb the e ects of these other mechanisms by using the funds with xed fee
basis structure as our control group. Hence, the e ects of all alternative mechanisms
that are common to BO funds load on ,. Our key identifying assumption is that in
addition to these alternative mechanisms, the funds with contracts with switching
management fee bases have an additional incentive to burn dry powder to earn more

management fees.
2.3.2 Results

Table 2.3 shows the results of estimating equation (2.2). We see that the coe cient
onHighj; Late;; is close to zero and statistically insigni cant, meaning that the funds
that hold management fee bases xed at committed capital do not accelerate capital
calls even when the level of dry powder % is high and the time left for investment
is low. This result is consistent with the notion that since management fee bases
do not change, the fund managers do not have the incentives to burn dry powder
to earn more management fees. In contrast, coe cient omligh; Late; Switch; is
3.028, and statistically signi cant at 1%. Average call % in the sample is 4.39, so
this e ect is 69% of sample mean. This result is consistent with the view that having
contracts that switch management fee bases causes the fund managers to burn dry
powder to earn more management fees.

It remains an open question, however, if above results re ect that funds that
switch management fee bases are larger in size and managed by less reputable fund
managers, as opposed to the e ects of having contracts that switch management fee
bases. We address this concern by testing if amongst the funds with xed manage-

ment fee bases, whether larger and less reputable funds are more likely to spend more
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Table 2.3: Switching Management Fee Bases and Capital Calls

Call %jt
Highj 5.565***
(0.867)
High; Latej -0.104
(0.861)
Highj,  Switch; -2.136**
(0.900)
Switch; Latej; -2.124%%*
(0.807)
High; Late;; Switch; 3.028%*
(1.105)
FE: Fund Age X
FE: Quarter X
FE: Fund X
Mean 4.389
N 6209
R? 0.172

Note: This table shows whether funds make more capital calls when they have high levels of dry
powder in the second half of investment period, and whether this e ect varies with fund management
fees structures. In each speci cation, an observation is a fund-quarter. We limit the sample to the
rst 6 years of the fund life-cycle and require dry powder % (dry powder at end of previous quarter
scaled by fund size) to exceed 3%. The dependent variableCall%;; is capital calls by fund j at
quarter t scaled by size of fund . Highj; is a dummy variable that equals 1 if the dry powder %
of fund j at quarter t exceeds the sample medianLate;; is a dummy variable that equals 1 if fund

j is in the second half of the investment period at quartert. All other variables are as de ned in
Table 2.2. Standard errors, clustered by quarter, are shown in parenthesis. Signi cance at the 10%,
5%, and 1% level are indicated using *, **, and ***, respectively.

dry powder when the time left for investments is low and the level of dry powder %
is high. Regression speci cation is identical to (2.2) except we replaavitch; with
Ingfundsizegand Ingfundno: g

Table 2.4 shows the results of the regressions with interaction terms withpsizeq
and Ingfundno:g Column 1 reports the results when interacting with Ipfundno: g
Coe cients on both Highj; Late; and Highj Late; InpFundNoq are statistically
insigni cant which implies that the propensity to make more capital calls when the

level of dry powder % is high and the time left for investment is low is independent
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of the fund manager's reputation. Column 2 reports the results when interacting
with Infundsizeq Results are similar. The coe cients on bothHighj; Late;; and
Highj; Latej; InpFundSizeq are statistically insigni cant, meaning the e ect of in-
terest is independent of fund size. Overall, these two tests show that our results in
table 2.3 are unlikely to be driven by observable di erences in fund size and fund
reputation.

Finally, to better understand the underlying mechanism, we investigate amongst
the funds that switch management fee bases whether less reputable funds are more
likely to aggressively spend dry powder when the level of dry powder % is high and
the time left for investments is low. While both high reputation and low reputation
fund managers benet from more management fees, arguably high reputation fund
managers face greater costs from investing in low quality projects for the sake of
earning more performance fees. This argument follows from that high reputation
fund managers are more likely to earn performance fees, more likely to raise future
funds, and more likely to have better investment opportunities which raises the
opportunity costs of burning dry powder on bad investment projects.

Column 3 of Table 2.4 reports the results of the test described above. Coef-
cient on Highj Late; is 4.699 and statistically signi cant at 1%, which shows
that rst-time funds aggressively call dry powder when the time left for invest-
ment is low and the remaining dry powder % is high. In contrast, coe cient on
Highj; Latej; InpFundNoq is -2.277 and statistically signi cant at 5%. This result
tells us that the above e ect diminishes with the fund sequence number. Put to-
gether, we see that low reputation funds (proxied by low fund sequence number) are
more likely to accelerate spending dry powder when the level of dry powder % is

high and the time left for investments is low.
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2.4 Trade-o s to the Investors of PE funds

Previous section shows evidence that having a management fee structure that shifts
management fee bases creates an overinvestment problem. Does this overinvestment
activity lower fund performance? If so, how do such negative e ects on fund per-
formance compare with the positive e ects from the reduction in total management
fees? This section describes the empirical tests that address these two questions and

also discuss their results.
2.4.1 Empirical Strategy

To evaluate whether the overinvestment activity induced by the shift in management
fee bases lowers fund performance, we again exploit the fact that the fund managers
have a stronger incentive to overinvest to earn more management fees when the funds
have high levels of dry powder near the end of the investment period. If the induced
overinvesting activity does indeed lower fund performance, then the funds that had
high levels of dry powder near the end of the investment period should underperform
in the cross-section of funds.

However, the underperformance of funds that had high levels of dry powder near
the end of the investment period may stem from alternative mechanisms. For ex-
ample, as noted by Axelson et al. (2009), funds that have high levels of dry powder
near the end of the investment period may overinvest and go for broke even when
the incentive to earn more management fees is absent, since such funds may be less
likely to earn performance fees and e ectively have less skin the game. Alternatively,
it is plausible that the funds that had high levels of dry powder near the end of
the investment period actually perform better, since it signals that they have higher
standards for selecting investment projects.

To tighten the identi cation, we therefore evaluate whether the e ects of hav-
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ing had high levels of dry powder near the end of the investment period on fund
performance is less positive or more negative for funds that shift management fee
bases. This empirical strategy exploits the fact that relative to the funds that keep
management fee basis xed at committed capital, funds that shift management fee
bases to the cost basis of investments have the additional incentive to overinvest to
earn more management fees when the funds have high levels of dry powder near
the end of the investment period. If the induced overinvesting activity lowers fund
performance, then the e ects on fund performance should be less positive or more
negative for this group of funds.

We implement the above empirical strategy by estimating the following regression:
PME; 1High; »Switch; sHigh; Switch;
(2.3)
Inpfundsizeq  Ingfundno: g vig
wherej references fund.PME; is the public market equivalent of fundj. Public
market equivalent is the net-of-fee performance metric of funds commonly used in
the PE literature. Switch; is a dummy variable that equals 1 if a fund's management
fee bases shift from committed capital to the cost basis of investments, and equals
0 if a fund's management fee bases stay xed at committed capitalHigh; is a
dummy variable that equals 1 if the level of dry powder (dry powder scaled by fund
size) is above the sample median at quarter 13 of a fund's life,; 4 are vintage year
xed e ects. Infundsizeq and Ingfundno: g are respectively the natural log of fund
size, and the natural log of fund sequence number; is the error term. We cluster
standard errors at the vintage year level.
Coe cients of interest are ( 1, 2, 3). 1 IS the e ect of having had a high level
of dry powder on a fund's nal PME for funds that keep their management fee basis
xed at committed capital. Whether the direction of this e ect is positive or negative

is theoretically ambiguous. If having had a high level of dry powder near the end
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of the investment period signals that the fund manager were more selective about
adopting projects, then such a fund should perform better and we should expect

1i 0. On the other hand, if having a high level of dry powder near the end of the
investment period causes the manager to go for broke, as noted by Axelson et al.
(2009), then we should expect; 0. Ultimately, these two e ects are not mutually
exclusive and it is an empirical question whether the net e ect is negative or positive.

3 is the dierence in the e ects between the funds that shift management fee

bases and the funds that keep management fee bases xed at committed capital.
In particular, if shifting management fee bases induces an overinvestment problem
which lowers fund performance, then we should nds; O.

Above regression is also informative about how the negative e ects of the over-
investment activity on fund performance compares with the positive e ects from
the reduction in total management fees. We address this question by testing if the
relative performance of our two groups of funds changes depending on whether the
funds had a high or low level of dry powder near the end of the investment period.
Amongst funds that had a low level of dry powder near the end of the investment
period, the funds that shift management fee bases likely outperform the funds with
xed management fee basis since the negative e ects from the overinvestment prob-
lem is small, while the funds that shift management fee bases still reap the bene ts
from the reduction in total management fees. On the other hands, amongst the
funds that had a high level of dry powder near the end of the investment period,
outperformance of the funds that shift management fee bases should be weaker, since
the high level of dry powder near the end of the investment period aggravates the
adverse incentive to overinvest to receive more management fees.

In our regression, the above comparisons are captured by and , 3+ 2
compares the performance of our two groups of funds amongst the funds that had

a low level of dry powder near the end of the investment period. 3 is the
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corresponding comparison for the funds that had a high level of dry powder near the

end of the investment period.
2.4.2 Results

Table 2.5 reports the results. Columns 1-2 report the results on subsamples. Column
1 shows the results on the subsample of funds that keep the management fee basis
xed at committed capital. For these funds, we nd that having high levels of dry
powder at the beginning of year 4 is associated with better performance. Column
2 shows results on the subsample of funds that shift management fee bases. Impor-
tantly, we nd that for these subsample of funds, having high levels of dry powder

at the beginning of year 4 is associated with lower performance. That estimated
coe cient is substantially lower in the second subsample is consistent with the view
that switching management fee bases induce an overinvestment problem that lowers
fund-level performance. In column 3, we test for the statistical signi cance of the

di erence in the e ects and nd that the di erence is statistically signi cant at 1%.

2.5 Conclusion

Investors of buyout funds frequently write contracts where the management fee bases
shift from committed capital to the cost basis of investments in the middle of a fund's
life, primarily to reduce total management fees. This management fee structure, how-
ever, gives the fund managers an adverse incentive since the managers can earn more
management fees by burning dry powder on bad investments. Does this management
fee structure create an overinvestment problem? If so, how do the fund managers
overinvest, and what are the consequences for fund performance?

Our results show that the funds with shifts in management fee bases accelerate
capital calls when the funds have high levels of dry powder near the end of the

investment period, which is when the incentive to burn dry powder to earn more
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management fees is the greatest. Supporting the view that this e ect re ects such
an incentive, we nd that the funds with xed management fee basis do not accelerate
capital calls, and amongst the funds with shifts in fee bases, e ect is stronger for low
reputation funds. We complement these ndings by further showing that the funds
for which managers likely had this incentive underperform. We next investigateow
the fund managers overinvest, and nd that managers not only increase the number
of investments, but also pursue larger deals and use more equity per deal.

In general, our results shed light on the trade-o s that PE fund investors face
when choosing the management fee structures of their funds. While shifting man-
agement fee bases from committed capital to the cost basis of investments reduces
total management fees (Metrick and Yasuda (2010)), our results show that this man-
agement fee structure creates an overinvestment problem where the fund managers
burn dry powder to earn more management fees. For future work, it will be inter-
esting to examine the trade-o s of other compensation terms. For example, some
prominent private equity rms have recently raised funds with “super carry' where
these funds earn 30% of pro ts as performance fees, as opposed to the standard 20%
rate (Espinoza (2019)). How does performance fee levels shape the incentives of
fund managers and their investment policies? Studying the incentive e ects of other
compensation terms will allow researchers to paint a more comprehensive picture of
the trade-o s that investors face when bargaining with their fund managers over key

compensation terms.

22



Table 2.4: Fund Characteristics and Capital Calls
Call %jt Call %jt Call %jt

Highj; 6.941***  8.238%*  3.331***
(1.403) (2.905) (1.201)
High; Latey -0.449 0.619 4.699***
(1.528) (3.732) (1.384)
Latej; InpFundNog -1.080 1.710*
(0.931) (0.908)
High;; InpFundNog -2.171% 0.819
(1.220) (0.957)
High; Late;; InpFundNoq 0.868 -2.277*
(1.353) (1.131)
Latej; InpFundSizeq -0.0241
(0.357)
Highj; InpFundSizeq -0.543
(0.505)
High; Late;; InpFundSizeq -0.0671
(0.605)
Sample No Switch No Switch  Switch
FE: Fund Age X X X
FE: Quarter X X X
FE: Fund X X X
Mean 4.410 4.410 4.352
N 3634 3634 2559
R? 0.164 0.163 0.232

Note: This table shows whether funds make more capital calls when they have high levels of
dry powder in the second half of investment period, and whether this e ect varies with the fund
sequence number and the fund size. In each speci cation, an observation is a fund-quarter. All
variables are as de ned in table 2.3. Sample equalsNo Switch if the sample is restricted to funds
that keep management fee basis xed at committed capital, and equalsSwitch if the sample is
restricted to funds that switch management fee bases. Standard errors, clustered by quarter, are
shown in parenthesis. Signi cance at the 10%, 5%, and 1% level are indicated using *, **, and ***,
respectively.
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Table 2.5: Overinvesting and Fund Performance
PME; PME; PME;

High; 0.351**  -0.205* 0.338**
(0.140) (0.103) (0.127)
High;  Switch -0.494***
(0.109)
Switch; 0.207*
(0.107)
Sample No Switch  Switch All
Controls X X X
FE: Vintage X X X
Mean 1.26 1.26 1.26
N 169 112 285
R? 0.09 0.12 0.07

Note: This table shows how having high levels of dry powder at the beginning of year 4 of the fund
life-cycle relates to fund-level performance. In each speci cation, an observation is a funddigh; is

a dummy variable that equals 1 if fund j's dry powder % is greater than the sample median at the
beginning of year 4 of the fund life-cycle, and is 0 otherwise. All other variables are as de ned in
table 2.3. The dependent variable PME; is fund j's nal public market equivalent (PME). Fund-
level controls | InpFundNo:q and InpgFundSizeq | are included in all speci cations. Standard
errors, clustered by vintage year, are shown in parenthesis. Signi cance at the 10%, 5%, and 1%
level are indicated using *, **, and ***, respectively.
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3

Private Equity, Consumers, and Competition

3.1 Introduction

The private equity (PE) industry has grown more than eightfold in the last two
decades, reaching a recoi$B.9 trillion of asset value in 2019 (McKinsey & Company,
2020)! This growth has persisted in spite of an overwhelmingly negative public
perception that PE rms prioritize short-term returns over other shareholders and
stakeholders, such as customers and employees. The narrative of PE as insidious
pervades media coverage, with headlines like \This Is Your Life, Brought to You
by Private Equity" (Daniel et al., 2016) and \What is private equity, and why is

it killing everything you love?" (Stewart, 2020). In addition, many legislators and
regulators share these concerns. For example, in November 2019, the House Financial
Services Committee held a hearing entitled \America for Sale? An Examination of
the Practices of Private Funds" to discuss \whether Congress should take action to
prevent the predatory practices of some private equity rms."

In contrast to the public consensus, the academic literature o ers mixed evidence

! This chapter is based o of a paper of the same name co-authored with Prabhava Upadrashta
and Ashvin Gandhi.
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regarding the impact of PE on stakeholders. Prior work has shown PE ownership
to improve food safety (Bernstein and Sheen, 2016), workplace safety (Cohn et al.,
2019), and product o erings (Fracassi et al., 2019). Even though PE rms often do
destroy jobs, losses are largely o set by productive reallocation and new job creation
(Davis et al., 2014). On the other hand, PE rms have also been shown to raise
prices (Chevalier, 1995) and lower quality (Matsa, 2011) in supermarkets, as well as
in higher education, an industry where PE rms exploit large government subsidies
and the opacity of product quality (Eaton et al., 2019). In this paper, we revisit
the question of whether PE harms other stakeholders. Speci cally, we examine how
competition shapes the e ects of PE ownership on consumers.

Unlike the literature examining consumer outcomes, the literature studying the
impact of PE ownership on operating performance is in greater agreement. PE own-
ers have been consistently shown to improve targets' productivity (Lichtenberg and
Siegel, 1990; Harris et al., 2005; Davis et al., 2014), valuation (Kaplan, 1989), per-
formance metrics (Bergstm et al., 2007; Boucly et al.,, 2011), innovation success
(Lerner et al., 2011) and management practices (Bloom et al., 2015). Another im-
portant dimension of managerial quality is responsiveness to competitive incentives.
For example, a recent literature has shown that many rms inadequately adjust
their policies in response to competitors (DellaVigna and Gentzkow, 2019; Arcidia-
cono et al., 2020). We may therefore expect that PE owners also improve operations
by tailoring targets' policies to local market competition.

We nd that PE owners are more responsive to competitive incentives than non-
PE owners. As a result of PE's heightened \competitive sensitivity," we observe
signi cant heterogeneity in the impact of PE ownership on consumers|even within
the same industry. In fact, in our setting, consumers often bene t from PE owner-
ship in competitive markets but are harmed in concentrated ones. Furthermore, we
explore how pro-competitive policy interventions can be used to regulate the impact
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of PE acquisitions. We study a policy intervention that strengthens the salience of
product quality and nd that it induced much larger quality improvements from PE-
owned rms than non-PE rms. These results suggest that by stimulating greater
competition, regulators can mitigate or even reverse the potential detrimental e ects
of PE ownership to consumers.

We perform our analysis by studying PE acquisitions in the nursing home in-
dustry. Dramatic increases in healthcare buyouts in recent decades have sparked
concern from regulators (U.S. Government Accountability O ce, 2010), legislators
(U.S. House of Representatives, 2007; U.S. Senate, 2008; Cumming, 2019), and the
press (Duhigg, 2007a; Whoriskey and Keating, 2018; Elk, 2019; Sanger-Katz et al.,
2019; Kolhatkar, 2020% For a many of reasons, these concerns have been partic-
ularly strong in the nursing home industry, where PE rms acquired 12% of the
nation's nearly 16,000 facilities (U.S. Government Accountability O ce, 2010).

Nursing homes serve a population of over 1.3 million elderly and in rm residents
that may be particularly vulnerable if PE-owned facilities prioritize pro ts over pa-
tient care. Moreover, as the vast majority of nursing care is publicly nanced through
Medicare and Medicaid, taxpayers share a vested interest in the quality of patient
care. Chairman of the Subcommittee on Health, Rep. Pete Stark (D-CA) articulated
these sentiments in a 2007 Congressional hearing that largely regarded the prominent

PE acquisition of major nursing home chain HCR ManorCare:

The industry is publicly supported, and therefore must be held accountable
to the public for the care it provides. The nursing home chains should
be striving to improve care and not cut corners to increase pro ts at the

expense of the seniors and people with disabilities.

2 For example, the opening statement of the 2019 House Committee on Financial Services hearing
entitted \America for Sale? An Examination of the Practices of Private Funds" expressed con-
cern that \private equity rms increasingly hold ownership of our hospitals, nursing homes and
emergency services."
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More than a decade later, scrutiny of PE ownership in the industry persists. In
2019, members of Congress sent letters to the executives of several PE rms with
investments in the nursing home industry (including The Carlyle Group, Formation
Capital, Fillmore Capital Partners, and Warburg Pincus LLC) to request additional
information about the transactions. Most recently, media outlets have suggested that
PE rms exacerbated the death toll of COVID-19 at nursing homes by introducing
cost-cutting measures, such as reducing sta ng (Goldstein et al., 2020).

In examining these concerns, we focus on whether the e ect of PE ownership
on quality varies with competitive incentives. We emphasize competition in quality
rather than prices since the reimbursement rates for most care are set unilaterally
by the government. As nursing home markets are highly localized, we expect facil-
ities to compete primarily with their local competitors. We therefore measure the
strength of competitive incentives using local market concentration and expect that
the competitive incentive to provide quality care decreases with market concentration
(Gaynor, 2006).

We measure each facility's quality of care by its level of stang per patient
day. Nursing sta typically fall into three categories: registered nurses (RNs), li-
censed practical nurses (LPNs), and certi ed nurse aides (CNAs). RNs receive the
most training prior to certi cation and command the highest wages, while CNAs
receive the least training and lowest wages. Care from these nurse sta repre-
sents the primary service patients receive at nursing homes. Correspondingly, it
also constitutes the largest fraction of facilities' expenditures. Academics (Institute
of Medicine, 2004; Clarke and Donaldson, 2008; Castle and Anderson, 2011; Har-
rington et al., 2016) and policymakers (Centers for Medicare & Medicaid Services,

2019) alike have emphasized the importance of adequate sta ng at nursing homes,

3 Gandhi et al. (2020a) explore this assertion and nd PE ownership during the pandemic to be
associated with reductions in COVID-19 cases among nursing home residents and sta, as well as
with lower likelihoods of personal protective equipment (PPE) shortages.
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as sta ng levels|especially RN sta ng levels|are known to substantially impact
patient health (Friedrich and Hackmann, 2019).

We use a matched di erence-in-di erences approach to estimate the impact of PE
ownership on sta ng for facilities facing di erent levels of local market concentration.
Although PE owners shift the composition of sta ng towards highly trained RNs at
all levels of market concentration, we nd signi cant heterogeneity in the magnitudes
of these changes. PE ownership increases the share of RN sta ng by 21% of the mean
in high-competition markets, but by 10.4% and 6.9% of the mean in medium- and
low-competition markets respectively. These di erences also suggest heterogeneous
responses in total sta ng expenditures. We observe a sta ng expenditure increase
in highly competitive markets of$1.93 per patient day, cost-equivalent to increasing
RN care by 15.7%. For the median facility, this would allow for hiring an additional
full-time RN (median wage of$73,300). However, the e ect of PE ownership is
signi cantly lower in low- and medium-competition markets (by $2.38 and $2.58,
respectively). To exclude the possibility that competition-based di erential selection
by PE investors is responsible for our ndings, we also isolate the e ects of PE
ownership within the largest multi-facility LBO acquisitions. By estimating separate
treatment e ects for each of the ve largest deals, we show that the impact of PE
ownership di ers by local market competition even when comparing only facilities
purchased as part of the same acquisition. Taken together, these results suggest that
PE's impact on consumers depends on the concentration of the market in which an
acquisition occurs. Therefore, policymakers concerned about potential adverse e ects
on consumer stakeholders should be attentive to whether PE targets are located in
concentrated or non-concentrated markets.

A natural implication of PE's heightened competitive sensitivity is that PE man-
agers should be more responsive to pro-competitive policies. We nd evidence of
this in PE-owned facilities' particularly aggressive response to the introduction of
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the Five-Star Quality Rating System (\ ve-star") by CMS in December 2008. The
ve-star system provides consumers with a set of easily-digestible quality ratings for
each facility on a ve-point scale. By allowing consumers to quickly and easily evalu-
ate facilities' quality, CMS endeavored to both guide patients to better facilities and
to encourage facilities to compete on quality (Zhao, 2016). Sta ng is one of three
primary measures published by the system. This sta ng rating takes into account
both a facility's RN sta ng levels and total sta ng levels (RNs, LPNs, and CNAs
together). The system emphasizes the importance of RN care by requiring high levels
of RN sta ng to receive a high rating, even when levels of other sta ng are high.
The system also de-emphasized LPNs by treating them equivalently to CNAs, who
are less costly to employ.

We nd that PE-owned facilities were acutely responsive to these incentives and
increased their share of RN sta ng by 18% of the mean more than did comparable
non-PE facilities. Consistent with strategic behavior from PE owners, this shift was
driven by an increase in RNs (20.24% of the mean) and a reduction in LPNs (3.23%
of the mean). When taken together, the sta ng changes that PE owners introduced
constitute an expenditure increase d§77,063. This is enough to increase RN sta ng
by 16.9% of the mean at a typical facility. This increase almost entirely o sets the
adverse e ects of PE-ownership before the ve-star system. As might be expected,
PE-owned facilities in unconcentrated markets were the most responsive to the ve-
star system. These facilities increased sta ng expenditure by 5.4% of the mean,
the equivalent of a 26.7% increase in RN stang. The importance of competitive
incentives is most striking when comparing the impact of PE ownership in our most-
and least-competitive settings. In our most-competitive settings (unconcentrated
markets under the ve-star system), PE ownership increased sta ng expenditure by
the 3.6% of the mean, while in our least-competitive settings (highly concentrated

markets prior to the ve-star system), PE ownership decreased sta ng expenditure
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by 4.3% of the mean.

Our results illustrate how competition can determine whether PE ownership ben-
e ts or harms consumers, presenting a potential resolution to con icting results in
the literature examining PE ownership e ects on non-investor stakeholders (Cheva-
lier, 1995; Davis et al., 2014; Bernstein and Sheen, 2016; Eaton et al., 2019; Cohn
et al., 2019; Fracassi et al., 2019). For example, PE-induced operational changes
bene t consumers in the restaurant industry (Bernstein and Sheen 2016) but harm
them in the market for higher education (Eaton et al. 2019). In the restaurant indus-
try, switching costs are low and quality measures, such as health inspection grades
and online customer reviews, are easily observed. On the other hand, transferring
between colleges is costly, and discerning quality prior to attendance may be di cult.
The stark contrast in competitive incentives between these two industries may par-
tially explain why the e ects of PE ownership on their respective consumers di er.
Rather than performing a meta-analysis of PE acquisitions in multiple industries,
we exploit the substantial spatial and temporal variation in competitive incentives
within the nursing home industry. Studying a single industry allows us to ensure that
variation in our measures of competition is not confounded by other industry-speci c
factors.

Our study is not unique in examining PE acquisitions in the nursing home in-
dustry. Most notably, contemporaneous work by Gupta et al. (2020) considers ac-
quisitions between 2000 and 2017 and nds that PE owners reduced quality of cére.
These ndings are consistent with and complement our own. While we do nd that
PE owners often reduce quality of care, these e ects are primarily in markets with

weak competitive incentives, while PE owners typically improve quality of care in

4 Other studies include Grabowski and Stevenson (2008); Pradhan et al. (2013, 2015) and Bos
and Harrington (2017).
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markets with strong competitive incentives. Our ndings caution against an overly
simpli ed portrayal of PE as either uniformly bene cial or uniformly harmful to con-
sumers, even within a single industry. Moreover, they demonstrate the potential for
competition as a tool to mitigate or even reverse the adverse impacts of PE ownership
on consumers. In other words, concerned policymakers should pay careful attention
to existing competitive incentives and consider encouraging competition as a means
to regulate, or even harness, PE.

While we speci cally analyze PE acquisitions, our nding that acquiring rms
may demonstrate di erent competitive sensitivity than their targets has important
implications for broader competition policy® Federal guidelines and case law al-
ready provide a basis for considering a rm's competitive inclinations in evaluating
the antitrust implications of a merger or acquisition’ In particular, these precedents
consider promoting or protecting \maverick” rms with a strong inclination to com-
pete (Baker, 2002; Kaplow and Shapiro, 2007). Our ndings suggest, however, that
regulators should also consider competitive sensitivity when evaluating the antitrust

implications of mergers and acquisitions. Unlike maverick rms, competitively sen-

5 These ndings contribute to an existing body of research examining nursing quality, especially
regarding the salience of quality metrics (Stevenson, 2006; Werner et al., 2012) and the introduction
of the ve-star system (Konetzka et al., 2015; Werner et al., 2016; Zhao, 2016). We also relate to an
extensive literature studying how competition in uences quality of care in nursing homes (Nyman,
1985; Gertler, 1989; Grabowski and Town, 2011; Hackmann, 2019) and healthcare service providers
more generally (Ho and Hamilton, 2000; Kessler and McClellan, 2000; Capps, 2005; Gaynor, 2006;
Hayford, 2012; Gaynor et al., 2013).

6 Recent papers in corporate nance and industrial organization have examined new ways in which
ownership may a ect competition, such as through common ownership of rival rms (Azar et al.,
2018; Schmalz, 2018; Backus et al., 2020; Gilje et al., 2020; Li et al., 2020) and \killer acquisitions"
aimed at preventing competition (Cunningham et al., 2020).

7 Most notably, a rm that demonstrates a particularly strong inclination to compete may be
considered a \maverick" rm. Federal horizontal merger guidelines discourage mergers that may
lessen a maverick rm's \disruptive role in the market to the bene t of consumers"” (U.S. Department
of Justice and Federal Trade Commission, 2010). On the other hand, the S.D.N.Y.'s recent decision
supporting T-Mobile's acquisition of Sprint relied on Judge Marrero's assessment of T-Mobile's
management as having a strong competitive disposition, and \chomping to take on its new market
peers and rivals in head-on competition" (New York v. Deutsche Telekom AG, 2020).
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sitive rms are not necessarily strong competitors. Rather, they are more likely
to exploit available market power to the detriment of consumers, but they are also
more likely to compete aggressively to the bene t of consumers when competition is
strong® Consequently, antitrust regulators might consider the relative competitive
sensitivities of acquirers and targets in evaluating potential mergers, discouraging
those that decrease (increase) competitive sensitivity in highly (less) competitive
markets®

The paper proceeds as follows. In Section 3.2, we provide institutional back-
ground regarding the nursing home industry and discuss the public and regulatory
scrutiny surrounding PE acquisitions and their perceived e ects on quality of care.
Section 3.3 describes our data sources and the procedure we employ to construct a
matched control sample. In Section 3.4, we examine the impact of PE ownership
on quality of care in nursing homes, focusing on whether PE managers interact dif-
ferently with local market competition than their non-PE counterparts. In Section
3.5, we investigate whether shocks to competitive incentives di erentially a ect PE
managers by studying the introduction of the Five-Star Quality Rating System. We
nd that PE-owned facilities were the most responsive to this policy, which sought to

increase quality competition among nursing homes. Finally, Section 4.5 concludes.

8 By ignoring rms' relative sensitivities, regulators may allow for deals that harm consumers
even as traditional measures of competition, such as concentration, suggest otherwise. This com-
plements Hortacsu et al. (2019), who develop a structural model in which mergers that increase
rms' \strategic sophistication” result in e ciency gains despite increasing market concentration.
Goldfarb and Xiao (2011) previously showed that such heterogeneity in strategic sophistication is
driven by manager characteristics such as experience and education, which likely vary by PE owner-
ship. Wollmann (2019) describes a similar consequence in another setting, studying how size criteria
in premerger review allows smaller deals to escape antitrust scrutiny even when they contribute to
\stealth" consolidation, as in highly segmented industries.

® DOJ guidance for evaluating divestiture sales to PE acquirers already highlights their nancial
resources and managerial aptitude (U.S. Department of Justice, 2020). Such guidelines on PE
acquisitions might be updated to note PE's heightened competitive sensitivity.
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3.2 Industry Background

We examine the impact of private equity ownership on nursing homesjfacilities
certied by the Centers for Medicare and Medicaid Services (CMS) to provide a
variety of healthcare services, including skilled nursing, rehabilitative therapy, and
other medical care requiring an institutional setting (42 U.S.C81395i and§1396r)1°
Facilities are broadly certi ed and therefore serve a broad range of patients, from
short-stay patients requiring exclusively post-acute rehabilitative therapy to long-
stay patients requiring treatment for chronic conditions, such as Alzheimer's disease
and related dementia. There are approximately 15,600 nursing homes in the United
States serving 1.3 million residents (Harris-Kojetin et al., 2019). In this section, we
describe a few key features of our setting that are relevant to our study, including
public expenditure on nursing homes, concerns about quality in the industry, and

the increasing prevalence of PE acquisitions.
3.2.1 Public Expenditure on Nursing Homes

Nursing home care is largely paid for by the government. In our data, Medicare and
Medicaid respectively cover 64% and 13% of patient-days.Moreover, these gures
understate Medicare's share of expenditures, as Medicare typically covers costly post-
acute rehabilitative therapy care, which it reimburses at a signi cantly higher rate
than Medicaid and private-pay per-diems? Medicaid's large share of patient-days
is due to the fact that all patients over the age of 65 qualify for Medicaid coverage of

their nursing home care once their private nancial resources are exhausted. Long-

10 |mportantly, we do not study assisted living facilities. Though assisted living facilities are
sometimes incorrectly referred to as \nursing homes" in the vernacular, they are not certi ed by
CMS to provide the same level of care as nursing homes.

11 We estimate these values using self-reported census in facilities' yearly lings.

12 For example, Gandhi (2020) nds that Medicare accounts for nearly 40% of revenue and less
than 20% of patient-days in a sample of California facilities in the 2000s.
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term care insurance is uncommon (Brown and Finkelstein, 2007, 2009, 2011), and
private-pay rates are substantial: Loomer et al. (2019) estimate a national average
per-diem of$224 for a private room between 2008 and 2010. As a result, long-stay
patients are extremely likely to become eligible for Medicaid during their stay.

There are a few important implications of Medicare and Medicaid funding the vast
majority of nursing home care. First, rms are largely unable to compete on price, as
Medicare and Medicaid reimbursement rates are set unilaterally by the governmefit.
Consequently, we expect facilities to compete on quality rather than pricé. The
second implication is that the public has a vested interest in the quality of care in
nursing homes. This interest, in conjunction with the fact that nursing homes serve
a particularly vulnerable population, has led to signi cant public scrutiny of nursing
homes, especially surrounding private equity acquisitions. We discuss these concerns

in the sections below.
3.2.2 Concerns about Quality

Quality of care has long been a concern in the nursing home industry. In 1960, the
newly established Subcommittee on the Problems of the Aged and Aging summarized

\the condition of American nursing homes" (U.S. Senate, 1960):

Every troubled son or daughter, anxious to nd a good nursing home for a
father or mother, is dismayed, and often shocked, by the inadequacy, the

hopelessness, inherent in most nursing homes. Those who have wandered

13 In fact, both Gandhi (2020) and Hackmann (2019) nd that the majority of care-days are for
patients who complete their stay on Medicaid, regardless of whether the patient's initial coverage
was Medicare, Medicaid, or private-pay.

14 Moreover, many private-pay patients anticipate long stays during which they will exhaust their
nancial resources and transition to Medicaid. These patients are likely to price-insensitive because
marginal changes in price do not a ect the eventuality of exhausting their nancial resources.

5 Demand estimates from the nursing home literature indicate that residents are sensitive to
varying degrees on observable measures of quality, such as nurse stang levels (Gandhi, 2020;
Hackmann, 2019; Rahman et al., 2014a,b).
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from home to home seeking decent facilities, a therapeutic environment,
and a life-restoring force pulsing through its system too often have given
up in frustration. Or with no other solution feasible or possible, they

may consign a parent or relative to an inadequate nursing home, but with

troubled conscience and feelings of guilt.

Similar sentiments have been expressed regularly over the last 60 years by regulators
(U.S. Government Accountability O ce, 2003, 2007, 2009a,b, 2015, 2019), legislators
(U.S. Senate, 1974, 1986, 2008), academics (Pillemer and Moore, 1989; Harrington
et al., 2016), and the media (Duhigg, 2007a; Bland, 2017; Whoriskey and Keating,
2018; Davies, 2018)® Regulators have taken numerous steps to improve quality of
care that have been met with mixed success. These have included mandating mini-
mum sta ng levels, raising Medicare and Medicaid reimbursement rates, surveying
facilities annually, and establishing ombudsman programs. We consider a quality
rating system implemented by CMS to help guide consumers to higher quality fa-
cilities and to induce facilities to compete more heavily on quality. We discuss this

system below.

Five-Star Quality Rating System In an attempt to help prospective residents make
informed decisions when choosing between nursing homes, CMS began publishing
characteristics and health survey statistics for each facility online in October 1998.
The tool was aptly titled \Nursing Home Compare," as it allowed consumers the
opportunity to compare facilities on key dimensions of quality. In June 2000, CMS
added sta ng data to their website, and between April 2002 and November 2004,

other quality measures|including frequencies of infections, pain, pressure sores, loss

16 Media articles in the last few years include: \Overdoses, bedsores, broken bones: What happened
when a private-equity rm sought to care for society's most vulnerable" in The Washington Post
(dated November 25, 2018), \Corporate America's Latest Target: Nursing Home Patients" in
Hu Post (dated December 06, 2017), \Pro t-hungry rms are gambling on social care. Are the
stakes too high?" in The Guardian (dated February 28, 2018).
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of activities of daily living, use of physical restraints, and excessive weight loss|were

introduced to the website as well. While these data were detailed and easily avail-
able online, estimates from previous studies suggest that these preliminary e orts
to inform consumers had little impact on where they actually chose to receive care
(Stevenson, 2006; Grabowski and Town, 2011; Werner et al., 2012).

One reason that the Nursing Home Compare website initially failed to steer con-
sumers to higher quality facilities may have been that the provided information was
too complex for many consumers to understand. On December 18, 2008, CMS in-
troduced the \Five-Star Quality Rating System," (henceforth, \ ve-star system")
which synthesized the quality of care data into a few easy-to-interpret measures.
The ve-star system assigned scores to each facility along a ve-point scale in three
domains|nurse sta hours per patient, results from health inspection surveys, and
other quality measures|as well as a single overall score. This new presentation
was signi cantly easier for consumers to digest, and Werner et al. (2016) found that
the ve-star system greatly increased the salience of these measures for consumers:
\After the star-based rating system was released, 1-star facilities typically lost 8 per-
cent of their market share and 5-star facilities gained over 6 percent of their market
share.” This shift in consumer elasticity of demand motivated many facilities to
compete on these measures (Zhao, 2016). If PE-managed facilities are more attuned
to the competitive pressures induced by consumer salience, then they should respond

particularly aggressively to the introduction of the ve-star system.
3.2.3 Private Equity Acquisitions

Private equity acquisitions in the healthcare industry have grown more prevalent and
consequential in recent decades (Figure 3.1). In 1990, PE rms were investing just

$356 million of capital in 6 US healthcare deals. By 2019, those gures had ballooned
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Figure 3.1 : Trends in Private Equity Activity

Note: The count of healthcare PE deals and the level of corresponding capital investments are
computed using PitchBook. The count of nursing home deals is computed using a combination of
PitchBook, Irving Levin, Pregin, Capital 1Q, and SDC Platinum. In keeping with our subsequent
regression analysis, a facility's PE ownership is assumed to last for four years to avoid bias from
unobserved PE exits.

to $55.3 billion and 801 deals, respectively. These 2019 deals represent 16.3% of
PE acquisitions, up from 7.5% in 1990. PE deals are now pervasive and extend to
virtually all facets of the healthcare industry, including physician practices, dialy-
sis clinics, pharmaceutical companies, medical device manufacturers, skilled nursing
facilities, and home health care, to name a fetf.

While PE deals regularly draw public scrutiny, their healthcare acquisitions have

been particularly salient to regulators, academics, and the public due to their preva-

17 These are computed from PitchBook and exclude deals classi ed as private investment in public
equity (i.e., \PIPE").

18 See, for example, Robbins et al. (2008) and Gondi and Song (2019).
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lence, size, and potential adverse e ects on stakeholders. Nowhere are these concerns
more clear than with PE acquisitions in the nursing home industry, owing to a public
perception that PE rms are likely to exploit aging and in rm patients and provide

low quality care nanced by the government.

Scrutiny of such PE acquisitions accelerated during the mid-2000s, when buyout
activity in the industry grew rapidly (Figure 3.1). The most prominent of these LBO
deals was The Carlyle Group's$6.3 billion acquisition of HCR ManorCare!® Less
than three months after the deal was announcedhe New York Timesreported that
previous PE investments in nursing home chains had led to signi cant cost-cutting
at the expense of patient care. This report and the subsequent public outcry|
including protests from Service Employees International Union, the nation's second-
largest labor union|prompted both Congressional investigations and inquires by
state regulators?°

It's worth noting these trends are not unique to the United States. For example,
a very similar narrative took shape in Europe when Britain's largest nursing home

chain, Southern Cross Healthcare, began facing nancial troublés.

19 At the time of the deal, HCR ManorCare was the largest operator of nursing homes in the
United States. In addition, the acquisition drew attention for succeeding leveraged buyouts of
other large nursing home chains, including Genesis HealthCare in January of the same year and
Beverly Enterprises in 2005.

20 The original report published by The New York Times is entitled \At many homes, more pro t
and less nursing," dated September 23, 2007. For more information, see \Union ghts equity on
nursing home buyout" in Politico (dated November 19, 2007) and \Scenes From the Private Equity
Picket Line" in The Wall Street Journal (dated October 16, 2007). See also \Inquiries at Investor-
Owned Nursing Homes" inThe New York Times (dated October 24, 2007) regarding Congressional
investigations of PE involvement in nursing homes.

21 Blackstone acquired Southern Cross in September 2004 @266 million as part of a leveraged
buyout. Though Blackstone exited the investment in March 2007, they were widely seen as re-
sponsible for the nursing home operator's struggles in the years following its July 2006 IPO on
the London Stock Exchange. In 2011, GMBJ|a labor union representing many Southern Cross
sta |publicly criticized Blackstone's role and even called for a ban on private equity activity in
healthcare and related industries. For more information, see \Union faults Blackstone for nursing
home woes" inThe New York Times (dated June 3, 2011) as well as GMB's 2011 report, \Southern
Cross: The Cross We Have to Bear, the Greedy and the Gullible."
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3.3 Data and Sample Construction

Our analysis spans the 1993 to 2017 period, and includes all CMS-certi ed skilled
nursing facilities. Incorporating data from several sources, we construct a panel of
nursing homes that combines information on facility-level organizational character-
istics and private equity transactions. We obtain facility characteristics from annual
surveys conducted at all CMS-certi ed nursing home%. These administrative data
re ect organizational characteristics including occupancy, bed size, ownership type,
and chain a liation, as well as sta ng levels and aggregated resident demographics
and characteristics.

Our paper takes a primary interest in understanding how PE managers interact
with product market competition di erently than non-PE managers. It is therefore
important that we construct a measure that accurately re ects the competitive in-
centives faced by each facility. A large literature nds that patients demonstrate
extremely strong preferences for nursing homes that are close to their home (Rah-
man et al., 2014a,b; Gandhi, 2020; Hackmann, 2019), suggesting that nursing homes
compete primarily with other geographically proximate facilities. We therefore con-
struct a Her ndahl-Hirschman Index using market shares in resident capacity within

a 10-kilometer radius of each facility. (See Appendix A.1.2 for more information.)
3.3.1 Identifying Private Equity Acquisitions

To identify PE deals in the nursing home industry, we perform targeted searches

in Capital 1Q, PitchBook, Preqin, and SDC Platinum.?®> These databases are fre-

22 Data from these surveys are stored in CMS' Certi cation and Survey Provider Enhanced Re-
porting \CASPER") database and were formerly stored in the Online Survey Certi cation and
Reporting \OSCAR") database. Where possible, we utilize LTC Focus, which cleans and augments
the raw CMS les with statistics generated from administrative claims and resident assessment data.
LTC Focus is maintained by the Shaping Long-Term Care in America Project at Brown University
funded in part by the National Institute on Aging (1PO1AG027296).

23 We employ the following criteria in our searches. When using Capital IQ, we screen for trans-
actions that are identi ed as a \Going Private Transaction," \Leveraged Buyout (LBO)," \Man-
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guently used by researchers and practitioners to identify private equity transactions.

In addition, we supplement these sources with the Deal Search Online platform from
Irving Levin Associates, which reports M&A deals in senior care and healthcare mar-
kets. In order to ensure at least one pre- and one post-acquisition year of data, we
require that deals be completed between 1994 and 2016. We also perform indepen-
dent searches to identify and exclude deals miscategorized as PE or corresponding
to providers other than nursing homes (e.g. assisted living facilities). Most facilities
are acquired by PE rms as part of larger chains, but some are acquired in stan-
dalone transactions or purchases of several independent facilities at once. We match
deals to the appropriate facilities in our sample using the facility and chain names
provided during annual surveys. As target facilities sometimes experience multiple
PE acquisitions during our sample period, we include only the rst transaction per

target facility. Applying these restrictions results in a sample of deals.
3.3.2 Constructing the Matched Control Group

Our primary empirical strategy in Section 3.4 contrasts the evolution of quality in

PE-acquired facilities with that of non-acquired ones using a di erence-in-di erences
approach. One challenge to this approach is that private equity rms do not randomly
choose which nursing homes to acquire. In fact, they are nancially incentivized
to strategically select their investment opportunities. This suggests that facilities

targeted by PE rms may be systematically di erent than non-targeted facilities. If

agement Buyout," or \Platform." We also require that a target's primary industry classi cation

be \Nursing Homes," its geographical location be \USA," and its transaction status be either
\closed" or \e ective." In PitchBook, we employ a search criteria that Iters for deal type as
\Buyout/LBO," deal status as \Completed," headquarters location as \United States," and indus-
try as \Elder and Disabled Care," with additional industry keywords for \skilled nursing facility"
and \nursing home." From Preqin, we search for portfolio companies where the industry sector is
\Nursing Homes and Assisted Living," the deal status is \Completed," and the location is \US."
In SDC Platinum, we identify deals that are tagged as LBO, deals where the acquirer is listed as
an LBO rm, and deals that are labelled as involving buyouts or nancial sponsors. We identify
whether the target operates nursing homes by checking its SIC code.

41



so, the full set of non-target facilities may be a poor control group for evaluating the
impact of PE acquisitions. To mitigate any potential concerns regarding selection
into treatment, we compare acquired facilities to a control group of observably similar
non-buyout facilities. This approach is shared by a number of recent papers in the
PE literature (Boucly et al., 2011; Bernstein et al., 2019; Cohn et al., 2019; Fracassi
et al., 2019).

Table 3.1: Comparing Buyout and Control Facility Characteristics Pre-LBO

PE sample Matched sample
Mean Median SD Mean Median SD Di.

Total beds 116.91 116.00 46.00 115.67 109.00 55.27 -1.24
Occupancy % 73.83 87.50 32.14 72.40 85.83 31.87 -1.43
RN expense 12.36 9.90 12.64 11.73 9.65 11.48 -0.63*
LPN expense 18.11 17.26 7.84 17.83 17.26  7.22 -0.28
CNA expense 29.79 28.76 8.71 29.68 28.76 8.34 -0.11
Sta ng expense 60.26 56.78 22.65 59.24 56.32 20.89 -1.02*
Acuity index 9.67 11.13 4.17 9.61 11.02 4.17 -0.06
Medicaid share 61.89 66.28 20.57 65.99 68.75 19.43 4.10%**
10km HHI (beds) 0.23 0.17 0.17 0.23 0.18 0.18 0.01
Facilities 1451 7213

Note: This table summarizes facility characteristics for PE and non-PE nursing homes in the year
prior to acquisition. The PE sample includes all targets that were successfully matched to at least
two non-acquired facilities. The RN, LPN, and CNA expenditure variables are measured in dollars
per patient day, and are scaled from the corresponding hours per patient day using 2019 average
hourly wages from the Bureau of Labor Statistics.

We construct a control group by matching each target facility with up to ve sim-
ilar control facilities. A target's matches are its nearest neighbors from among the
non-buyout facilities, based on observed similarity (Mahalanobis distance) in RN,
LPN, and CNA hours of care per patient day in the year prior to buyout. We also
require all matches to satisfy certain minimum standards. First, a control facility
must be observed at least once prior to and after the LBO date of the associated
target. This ensures that we can always measure the change surrounding the acqui-
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Table 3.2: Sta ng E ects of LBOs Surrounding Five-Star System (2005-2007 Deals)
RN exp. LPN exp. CNA exp. RN share Total exp.

PEic 1.089  0.00130 -0.735***  0.00844 0.355
(0.735)  (0.176)  (0.251)  (0.00530)  (0.816)
PEic PoOSt200Q 2.425%* -0.820%*  -0.0459  0.0183** 1558+
(0.391)  (0.315)  (0.300)  (0.00328)  (0.432)

Controls Yes Yes Yes Yes Yes
FE: SNF  match Yes Yes Yes Yes Yes
FE: Year match Yes Yes Yes Yes Yes

N clusters 4,630 4,630 4,630 4,630 4,630
N observations 42,568 42,568 42,568 42,568 42,568
R2 0.72 0.73 0.59 0.73 0.71
Mean 11.81 18.53 30.29 0.10 60.63
Std. Dev. 9.92 7.22 9.57 0.06 18.92

Note: Outcome and control variables are de ned as described in Table 3.3. All speci cations
include cohort-year xed e ects and cohort-facility xed e ects. Standard errors are provided in
parentheses and are clustered by nursing home chain. Independent facilities not belonging to any
chain are included as their own clusters. Each observation represents a facility-year. Signi cance
at the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

sition date for control facilities. Second, control facilities must be within a standard
deviation of the target facility for all match variables. Finally, control facilities must
be for-prot and fall within the same tercile of local market concentration as the
target to which they are matched?*

Our matched sample includes target facilities from PE deals and their correspond-
ing matched control facilities. Of the PE-acquired facilities in our sample, we are
able to pair () with a full set of ve matched controls?® Panel A of Table 3.1 reports
summary statistics for these samples in the year of matching. Importantly, the PE
and non-PE matched control facilities are remarkably similar along organizational
characteristics, despite matching taking place only based upon measures of sta ng.
The average facility in our sample has 117 beds and approximately 72% occupancy.

Although certi ed nursing aides (CNAs) are the lowest wage nursing sta (dis-

24 We exclude targets for which we cannot nd at least two satisfactory control facilities.

25 Appendix Figure A.1 depicts the geographic locations of target and non-target facilities for both
the full sample of facilities and our matched subsample.
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cussed further in Section 3.4.1), they comprise approximately half of total sta ng
expenditure since they provide nearly 65% of resident care hours. Both acquired and
non-acquired facilities spend approximatelp60 per resident per day on providing
nursing sta. We do observe that target facilities tend to serve a slightly smaller
share of Medicaid residents. While statistically signi cant, this di erence in means
is only a small fraction of a standard deviation.

While it is ultimately infeasible to eliminate the possibility that buyout and con-
trol facilities are systematically di erent along unobserved dimensions, the observed
similarity in our outcomes of interest in both the full sample and within concentration
terciles should ease some concerns regarding potential endogeneity in our estimation
approach. Furthermore, given our di erence-in-di erence approach, the ultimate va-
lidity of our estimators relies on our matched controls satisfying the parallel-trends
assumption. We discuss this further and present supporting evidence in Sections

3.4.1 and 3.5.
3.4 The Impact of Private Equity Ownership on Quality

In this section, we study the impact of private equity ownership on the quality of care
provided by nursing homes. We pay particular attention to whether PE managers
interact di erently with local market competition than their non-PE counterparts.

We nd evidence that PE-owned facilities demonstrate greater competitive sensitivity
when investing in quality. Speci cally, PE-owned facilities increase quality in highly
competitive markets, while doing little or even decreasing quality in non-competitive

ones.
3.4.1 Estimating the Average Impact of Private Equity Ownership

We use a matched di erence-in-di erences estimator to evaluate the e ect of PE

ownership on nursing home quality. In other words, we estimate the impact of
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PE-ownership by comparing changes in the quality of target facilities surrounding
PE acquisition to contemporaneous changes in the quality of control facilities. The

following regression formalizes this intuition:

Yict PE ict X ict ic ct ict » (31)

where i indexes facility, c indexes match cohort, andt indexes time. PEi is an
indicator for whether facility i in cohort c is under PE ownership at timet. Since
each matched cohort consists of one facility that was a PE target and up to ve
matched control facilities, P Ej; is honzero only for the target facility on and after
the buyout year?® Therefore, our coe cient of interest is , which re ects the
average impact of PE ownership on acquired facilities. In order to avoid bias from
unobserved PE exits, we restrict our regression samples to four years before and
after each acquisition. Accordingly, equation (3.1) identi es the di erence in average
facility quality in the four years before buyout and four years after. The estimate of
measures how this di erence in quality compares in target and control facilities.
Our regression speci cation also includes a number of controls. FirsKic is
a vector of facility characteristics at timet that includes total beds, occupancy
rate, and average patient acuity score. Second is a cohort-year xed e ect that
controls non-parametrically for common time series variation within each cohort.
Importantly, unlike simple year xed e ects, cohort-year xed e ects can control
for time-varying trends that di er across match cohorts?’ For example, temporal
variation in RN wages is likely to di erentially a ect facilities according to their
levels of RN stang. Insofar as our matching ensures similar RN sta ng for all

facilities within a match cohort, . will control for this variation. Third, i is

26 As buyouts typically do not occur on January 1st, the year of LBO incorporates only partial
treatment. We address this by excluding observations corresponding to the year of PE acquisition
(for both target and associated match control facilities).

27 Other papers employing cohort-time and rm-cohort xed e ects in a di erence-in-di erences
regression include Gormley and Matsa (2011) and Fracassi et al. (2019).
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a facility-cohort xed e ect that controls for facility-level di erences within each
cohort.?® This ensures that is identi ed by comparing within-facility changes over
time for the target facility to within-facility changes over time for its matched control
facilities. Finally, we cluster our standard errors at the chain level since acquisitions
frequently encompass entire chain®.

We use facility sta ng measures as our dependent variablesyi(;). We measure
sta ng levels in dollars of care provided per patient day for three key caregiver roles:
registered nurses (RNs), licensed practical nurses (LPNs), and certi ed nursing assis-
tants (CNASs).3° Registered nurses are highly skilled nursing sta |[RNs must both
obtain a degree or diploma in nursing, typically requiring two to four years to com-
plete, and must pass the licensing examination. Like RNs, LPNs must also receive a
degree or diploma and pass an examination. LPN courses are signi cantly shorter,
however, typically taking a year to complete. CNAs acquire the least training: typ-
ically just 1-3 months, depending on the state. The nationwide mean hourly wages
for RNs, LPNs, and CNAs are$37.24,$23.32, and$14.77, respectively® For ease of
interpretation, we use these mean hourly wages to scale the hours of nurse sta ng
into dollar denominated expenditures for our analysis. In addition to separately ana-
lyzing RN, LPN, and CNA sta ng levels, we also examine the share of total sta ng
a facility provides using RNs. We utilize this ratio, often called \sta mix" (Rantz
et al., 2004) or \skill mix" (Kim et al., 2009), as a measure of the degree to which

a facility prioritizes high-skill care. While facilities employ signi cantly fewer RNs

28 The bene ts of facility-cohort xed e ects are more subtle than those of cohort-year xed e ects.

By varying xed e ects with cohort, we allow the possibility that a facility in multiple match cohorts

may have changed over time. This is especially plausible given that our sample covers more than
two decades.

29 Clustering at the facility level typically yields much smaller standard errors.

30 Although we perform our analyses using levels of these sta ng variables, our results are also
robust to using logarithmic transformations.

31 Wages cited are for May 2019 and obtained from the Bureau of Labor Statistics throughhttps:
/liwww .bls.gov/oes/current/oes_nat.htm

46



than LPNs or CNAs, policymakers and academics have both underscored high-skill
RN care as a key measure of quality (Weech-Maldonado et al., 2004; Konetzka et al.,
2008; Kim et al., 2009). For example, CMS distinguishes RN hours from LPN and
CNA hours in constructing sta ng quality measures. (We discuss further in Section
3.5.) In fact, as we discuss below, CMS now also imposes severe rating penalties on
nursing homes with gaps in RN sta ng.

We emphasize sta ng as a measure of quality for a number of reasons. Care
provided at nursing homes is typically a mix of rehabilitative therapy, skilled nursing,
and assistance with activities of daily living. This care is labor intensive, and as such,
levels of sta ng per patient day represent the clearest and most direct measure of
the care that patients receive. CMS recently a rmed the role of sta ng in its 2019

updates to the ve-star system?3?

Nurse sta ng has the greatest impact on the quality of care nursing homes
deliver, which is why CMS analyzed the relationship between sta ng lev-
els and outcomes. CMS found that as sta ng levels increase, quality
increases and is therefore assigning an automatic one-star rating when a

Nursing Home facility reports \no registered nurse is onsite."

The importance of nurse stang levels for patient health is also supported by a
large literature (Institute of Medicine, 2004; Clarke and Donaldson, 2008; Castle and
Anderson, 2011; Harrington et al., 2016). For example, Friedrich and Hackmann
(2019) estimate that decreasing RN stang by 1% vyields a 1.9% (.15 percentage
point) increase in mortality at Danish nursing homes. In addition, stang also
represents one of the largest expenses for nursing homes: the cost of RN, LPN, and

CNA wages to provide the national average level of care in 2000 wé42.34 per

82 See \CMS Improving Nursing Home Compare in Aprii 2019," (dated March 5,
2019) at CMS.gov. Available at:  https://www.cms.gov/newsroom/press-releases/
cms-improving-nursing-home-compare-april-2019
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patient day, or 37% of Medicaid's average reimbursement raté.Even this measure
likely understates sta ng costs, as it excludes bene ts, overtime, other sta ng cost.
Given the signi cant role of sta ng costs on facilities' balance sheets, decisions about
the number of direct care sta to employ represents one of the most important
nancial decisions made by a nursing home.

Practical considerations also lead us to prioritize sta ng as our outcome of in-
terest. Most importantly, sta ng levels are directly adjustable by facility owners.
Therefore, we feel con dent that observed changes in sta ng re ect decisions on the
part of the facility owner, rather than random chance. While facilities may adjust
their e orts to improve along other dimensions of quality|such as patient health
outcomes|the actual realizations of these other measures are stochastic. A second
practical consideration is that sta ng data are available for our full sample period
(1993-2017), while many other quality measures are available only from 2005 and
onward. We consider other outcome measures in Appendix A.3.1, including other
guality measures, health inspection outcomes, and patient composition.

Panel A of Table 3.3 presents the estimates of from estimating equation (3.1).
Our estimates suggest moderate reductions in LPN sta ng and CNA sta ng: 2.2%
and 2.6% of the means for LPNs and CNAs, respectively. The estimates also in-
dicate a substantial positive e ect of PE ownership on RN sta ng (11.4% of the
mean), though with large standard errors. Correspondingly, the RN share of sta ng
increases on average by 12.5% of the mean. Another way of considering the e ects
of PE ownership is in the context of total sta ng expenditures: using 2019 wage

gures, the estimates suggest that PE-owned facilities spend an addition®0.20 per

33 This gure is computed using the national average RN, LPN, and CNA sta ng levels for 2000 in
our data and multiplying by the nationwide hourly wages for each sta ng role from the Occupational
Employment Statistics program les at the Bureau of Labor Statistics. Harrington et al. (2007)
provides a nationwide average Medicaid reimbursement rate 0$115 per day.
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patient day.3* Taken together, these results suggest that PE ownership, on average,
predominantly substitutes higher skill RN sta for lower skill LPN and CNA sta,
leading to a net increase in sta ng expenditures. For the median PE-owned facility

in our sample, this corresponds to an additiona$7,785 per year.
3.4.2 Dierential Response of PE Managers to Market Concentration

In addition to estimating average impacts, we also examine whether private equity
managed facilities exhibit di erent sensitivity to competitive incentives. To do this,
we take advantage of spatial variation in local market concentration. As discussed
in Section 3.3, we measure local market concentration using a Her ndahl-Hirschman
Index (HHI) for each facility based on its competitors within a 10-kilometer radius.
We then bin facilities into three terciles|high competition (low-HHI), mid compe-
tition (mid-HHI), and low competition (high-HHI)|Jand compare the impact of PE
ownership of facilities in each of these terciles.

Most nursing home care is reimbursed by Medicare and Medicaid at xed rates
set unilaterally by the government. As a result, most theoretical models suggest
that increased competition (decreased concentration) will incentivize nursing homes
to improve their quality (see Gaynor (2006)). The intuition for this is straightfor-
ward: without the ability to compete on price, facilities must compete for patients
on quality. This prediction is also borne out in empirical work that studies price-
regulated markets across the healthcare industry (Kessler and McClellan, 2000; Tay,
2003).

A large literature has demonstrated that rms in many industries systemati-
cally under-adjust their pricing policies to spatial (Nakamura, 2008; Cavallo, 2017;

DellaVigna and Gentzkow, 2019) and temporal (Gagnon and lopez-Salido, 2020;

34 This is according to an increase of$1.41 per patient day in RN sta ng and decreases of$0.41
and $0.80 in LPN and CNA sta ng respectively. The corresponding 2019 mean hourly wages for
RNs, LPNs, and CNAs are $37.24,$23.32, and$14.77, from Bureau of Labor Statistics estimates.
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Table 3.3: Changes in Facility Sta ng Surrounding PE Acquisitions

RN exp. LPN exp. CNAexp. RN share Total exp.
Panel A: Speci cation 3.1
PEic 1.410* -0.409***  -0.797***  0.0125** 0.204
(0.787) (0.132) (0.206) (0.00552) (0.724)
Panel B: Speci cation 3.2
PEi¢x HighComp 2.839* -0.240 -0.681 0.0211** 1.931*
(2.191) (0.297) (0.491) (0.00826) (1.074)
PEix MidComp. 0.920 -0.781***  -0.782** 0.0104* -0.651
(0.716) (0.209) (0.356) (0.00548) (0.826)
PEi¢x LowComp, 0.630 -0.151 -0.923***  0.00691** -0.450
(0.477) (0.238) (0.293) (0.00289) (0.593)
Panel C: Specication 3.2 ( HighComp. as baseline)
PEic 2.839* -0.240 -0.681 0.0211** 1.931*
(2.191) (0.297) (0.491) (0.00826) (1.074)
PEix MidComp. -1.919%** -0.541 -0.101 -0.0107**  -2.582**
(0.708) (0.376) (0.603) (0.00509) (0.872)
PEi¢x LowComp, -2.209** 0.0887 -0.242 -0.0142*  -2.381**
(0.937) (0.365) (0.610) (0.00627) (1.063)
Controls Yes Yes Yes Yes Yes
FE: SNF  match Yes Yes Yes Yes Yes
FE: Year match Yes Yes Yes Yes Yes
N clusters 7,517 7,517 7,517 7,517 7,517
N observations 67,435 67,434 67,427 67,419 67,426
R? 0.73 0.72 0.62 0.75 0.72
Mean 12.32 18.25 30.42 0.10 60.99
Std. Dev. 12.10 7.97 9.93 0.07 22.56

Note: The outcomeRN exp. represents the approximate cost corresponding to the hours of RN care
that a facility provides per patient per day. Observed hours of care are translated to expenditures
using 2019 mean hourly wages. Analogously\,PN exp. and CNA exp. measure LPN and CNA
dollars of care provided per patient per day. The outcomeRN share is the fraction of total care
hours provided by RNs, andTotal exp. measures the cost of providing the total observed level of care
(dollars per patient per day). Controls include a facility's occupancy rate, its number of total beds,
and acuity index (measuring the average intensity of care required by residents). All speci cations
include cohort-year xed e ects and cohort-facility xed e ects. Standard errors are provided in
parentheses and are clustered by nursing home chain. Independent facilities not belonging to any
chain are included as their own clusters. Each observation represents a facility-year. Signi cance
at the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

50



Arcidiacono et al., 2020) variation in local market competition. DellaVigna and
Gentzkow (2019) highlight \managerial inertia"|encompassing agency and behav-
ioral frictions|as the most important explanation for this phenomenon. In a setting
like the nursing home industry, where prices are regulated, we may naturally expect
such managerial inertia to manifest in under-adjustment of quality to local market
competition.

In this section, we ask whether PE managers are better able to adjust qual-
ity based on local market competition. There are several reasons we might expect
this to be the case. First, PE managers may possess greater operational experi-
ence and aptitude that allows them to overcome managerial inertia. Second, newly
appointed outside managers|PE or otherwise|may be more willing or able to over-
come prevailing frictions. For example, they may be more amenable to renegotiating
contracts, reassessing personnel, and implementing other major changes necessary
to adjust quality locally. Finally, PE managers may have di erent objectives than
non-PE managers.

A large literature has shown that even for-pro t rms in the healthcare industry
are not necessarily pro t-maximizing (Arrow, 1963; McGuire, 2000; Godager and
Wiesen, 2013; Kolstad, 2013 For example, non-PE managers may target a level
of quality they deem appropriate, even if it deviates from the pro t-maximizing ideal.
Note that this need not imply that non-PE facilities always over-provide quality. In
particular, if non-PE managers overlook the policies of their competition, they may
under-provide quality relative to the pro t-maximizing levels in markets with strong

competition.*® PE managers' greater focus on prots may re ect either di erent

35 Deviations of this type are often termed \altruism" in the healthcare context. While most of
the literature focuses on physician altruism and the hospital setting, the same intuition extends to
nursing homes as well.

36 This may be especially plausible given the theoretical consensus that competition under price
regulation (provided price exceeds marginal cost) leads to an over-provision of quality (Gaynor,
2006).
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preferences or higher powered incentives: increased leverage could lead to scaling

(and skewing) equity-holder gains to facility pro tability.

Figure 3.2 : Mean RN Sta ng Before and After LBO, by Level of Local Market
Competition

Note: Figure shows mean RN sta ng hours per patient day before and after acquisition year by
level of local market competition (as measured by tercile of HHI distribution). Bars denote 95%
con dence intervals.

If PE managers are indeed more responsive to competitive incentives, then PE-
owned facilities should be more sensitive to market concentration (than non-PE
facilities) in setting sta ng levels. Consequently, we expect quality changes in PE-
owned facilities to better re ect the alternatives available to potential patients and
therefore the impact of PE ownership to vary based on local market concentration.

Figure 3.2 presents mean RN sta ng levels (hours per patient day) for target and
control facilities in the years before and after acquisition by level of local market com-
petition. On average, control facilities change very little at all levels of competition,
while targets appear to increase RN sta ng after acquisition. More importantly,
the change in RN sta hours at targets is signi cantly more pronounced in highly

competitive markets. If PE managers were similarly responsive to local market com-
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petition as non-PE managers, then we would expect the changes after PE acquisition
to be similar at all levels of local market competition. That PE managers appear
to adjust stang in a way that increases the disparity in sta ng between high-,
medium-, and low-competition markets suggests that PE managers are more sen-
sitive to local market competition when setting sta ng levels than their non-PE
counterparts.

We formalize this approach by estimating the following di erence-in-di erence-
in-di erences (\triple-di erence") regression:*’

Yict HPE HighComp.g MpPE, MidComp.q
(3.2)
"PEqa LowCompd Xiw e o it
The coe cient M gives a di erence-in-di erences estimate of the impact of private
equity ownership on acquired facilities in markets with high competition. Similarly,
the coe cients M and ' are respectively di erence-in-di erences estimates of the
impact of PE ownership in mid- and low-competition markets.

Since we are interested in how PE managers respond to di erently to competi-
tion than non-PE managers, we focus on thdi erences between these di erence-
in-di erence estimates (i.e., the \triple-di erences"”). These di erences represent
how the impact of PE ownership varies depending on level of local market compe-
tition. For example, - H measures the di erence in impact of PE ownership in
low-competition markets relative to high-competition markets. If the e ect of PE
ownership does not depend on competition, then the estimated impact of PE own-
ership should be similar at all levels of competition (i.e., ™ Hot H, and

L M are zero). If these di erences are non-zero, then private equity managers
interact di erentially with competitive incentives than non-PE managers. Moreover,

insofar as the di erential impact of PE ownership widens the gap in quality between

37 Note that we exclude HighComp,; MidComp ., and LowComp,, as well as their interactions
with an indicator for post-acquisition, because they are absorbed by xed e ects .
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facilities in more and less competitive markets, we infer that PE owners are more
responsive to local market competition.

Panel B of Table 3.3 presents the estimates from regression (3*2)We nd that
the e ects of PE ownership do indeed vary by level of local market concentration.
Consistent with our results in Panel A of Table 3.3, Panel B suggests increases in RN
sta ng and decreases in LPN and CNA sta ng. However, the relative prominence
of these e ects varies substantially by level of local market competition. The e ect
of PE ownership on RN sta ng is largest in highly competitive markets, where PE
owners increase RN sta ng by 23% of the mean relative to non-PE owned facilities.
In contrast, the estimated treatment e ects of PE ownership in medium- and low-
competition markets are respectively lower by 16% and 18% of the mean.

On the other hand, our estimates suggest that, unlike with RN sta ng, PE
owners tended to decrease LPN and CNA stang. Correspondingly, we nd that
PE owners shifts the skill-mix of sta ng towards RNs at all levels of competition.
This shift is largest in high-competition markets, where RN share of sta ng increases
by 21% of the mean, which is more than three times larger than the estimated e ect
in low-competition markets.

In highly competitive markets, our estimates suggest that the sta ng changes
introduced by PE owners increased overall sta ng expenditure by1.93 per patient
day.3® For the median PE facility, this additional expenditure $72,501) is approx-
imately equivalent to the yearly cost of hiring one full-time RN® In contrast, the
e ect of PE ownership is signi cantly more negative in medium- and low-competition

markets, by $2.58 and $2.38 per patient day, respectively. In fact, this di erence

38 panel C of Table 3.3 presents the estimates when modifying regression (3.2) to use high-
competition as the baseline. This regression allows us to directly estimate and compute standard
errors for M Hand t H,

39 Owing to the wage premium garnered by RNs, a reallocation of hours towards RNs can increase
overall expenditure even when total hours are reduced.

40 The median annual wage of RNs wa$73,300 in 2019.
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is substantial enough that our point estimates, though not signi cant, indicate that
PE owners reduce sta ng expenditure on average b$18,604 annually in low- and
medium-competition markets*

Consequently, the e ect of PE ownership on sta ng expenditure is mixed: ex-
penditure on sta ng increased substantially in high-competition markets, but likely
decreased in medium- and low-competition markets. These results suggest that, ow-
ing to the greater competitive sensitivity of PE managers, whether PE ultimately
bene ts or harms facility quality may depend signi cantly on the concentration of

the market in which the acquired facility is located.
3.4.3 Identi cation

An ideal experiment to estimate the e ects of PE ownership would compare sta ng
changes following buyout at target facilities to changes at otherwise identical facili-
ties absent buyout. Unable to run such an experiment, we instead compare sta ng
changes at target facilities to a matched sample of non-acquired facilities that are
similar on observable characteristics. This basic intuition is captured in the tradi-
tional di erence-in-di erences speci cation of equation (3.1). A natural critique of
this analysis is that the treatment in question is non-random, as PE rms carefully
select their acquisition targets. Consequently, our estimates would be biased if fa-
cilities acquired by PE rms are not only non-random, but systematically di erent
in a manner that drives nursing outcomes. We take several steps to address these
concerns.

In Table 3.1, we rst show how the ex-ante characteristics of treated observations
are similar to the ex-ante characteristics of control observations, by comparing target

and matched control facilities in the year prior to PE acquisition. This suggests that

41 This gure represents a weighted average of the e ects in medium- and low-competition markets,
based on the proportions of PE-owned facilities in each respective market type (see Table 3.1).
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the acquired and non-acquired facilities we compare are not observably di erent prior
to PE acquisition, and the selection of facilities by PE rmsappears to berandom
across the characteristics we can examine.

Although both groups of facilities are comparable along observable dimensions,
the PE targets and their matched controls may still dier in unobservable ways
that re ect non-random selection. As equation (3.1) compares changes over time in
treated (target facilities before and after buyout) and control (non-acquired facilities
before and after the associated buyout) groups, any time-invariant unobserved di er-
ences between the two would be di erenced out. Thus, PE selection on unobservable
attributes must re ect time varying di erences to bias the corresponding estimates.
Properly identifying therefore assumes parallel trends between treatment and con-
trol groups. In other words, we assume that absent PE investment, sta ng levels
in acquired and non-acquired facilities would have evolved similarly. We test the
plausibility of this assumption by examining whether treatment and control facilities
evolved similarly in the pre-period. To accomplish this, we estimate the treatment

e ect of being a target facility in each year before and after the acquisition:

yict t ¢ T afg etic X ict ic ct ict » (3-3)

where T arget. denotes that facility i in match group ¢ was a PE target, and . is
the year of acquisition for the target facility in match cohortc. Thus,  _ is the
estimated impact of being a PE targett ¢ years after acquisition. We inspect
t ¢ .uin the pre-acquisition period (i.e., whert c) to assess whether there is a
di erence in pre-trends for target and control facilities.

Figure 3.3 plotst ; .ufrom (3.3) for the RN share of sta ng. These represent
the estimated impact of PE ownership for each of the four years before and after
acquisition. Notably, we observe no evidence of a treatment e ect prior to buyout.

Both this absence of di erential pre-trends and the distinct emergence of a treatment
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Figure 3.3 : Changes in RN Share of Sta ng Surrounding Buyouts

Note: These gures present the estimates of ; ufrom equation (3.3) as well ast | Ut M U
andt | . ufrom equation (3.4) for di erent markets. The values have been shifted up by the match-
year mean of the dependent variable to provide scale. From top to bottom, the markets are: all

markets, high competition markets, medium competition markets, and low competition markets.
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e ect after the acquisition event suggest that the changes in sta ng can be plau-
sibly attributed to PE ownership. For the estimates to be biased by selection into
treatment, PE rms must identify acquisition targets according to unobservable time
trends. For instance, if PE investors' business acumen enables them to forecast rm-
level trends, our estimates may re ect pro ciency in selecting potential targets rather
than the result of PE-induced operational changes introduced at nursing homes.

However, we are primarily interested in understanding whether PE rms respond
di erentially to competitive incentives. In doing so, we turn to the triple-di erence
regression in equation (3.2), which examines whether PE ownership e ects di er ac-
cording to local market competition. For selection into treatment to explain these
estimates, PE rms must select facilities to acquire based on unobservable trends
unique to high- and low-competition markets. Consider a PE investor who can
forecast facility-level trends and selects target facilities based on favorable (and
unobserved) trends. Consequently, targets are selected according to unobservable
factors that indicate an anticipated change in sta ng regardless of PE ownership]|
introducing potential bias inadequately addressed by our matching and controls. But
if the selection criteria were the same in high- and low-competition markets, this po-
tential bias would be common to each market type and estimates of ttd erence
between markets remain unbiased.

Accordingly, the assumptions required to identify the di erence in impact of PE
ownership at varying levels of local market competition (e.g. " H) are weaker.
In particular, we need only be concerned with sources of bias that di erentially
aect our estimates of ", M and ‘. This gives us particular con dence in our
results that regard the distinction between the impacts of PE ownership in markets
of di erent levels of concentration. Although PE rms may target facilities based
on unobservable factors that anticipate sta ng changes, unless this selection bias
di ers for di erent markets, our estimates of - H M H and *t M
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will not su er from bias. Such di erential bias is particularly implausible given that
buyouts typically involve acquisitions that encompass multiple facilities with varying
levels of local market competition. We consider this further in the next section, where
we lookwithin the largest acquisitions|each of which involve many facilities in each
competition category|to identify heterogeneous treatment by speci c PE rms.
Although unlikely, we cannot de nitively reject selection on unobserved trends
within each level of local market competition. We can, however, look for evidence of
treatment e ects prior to PE acquisition, to assess the robustness of parallel trends
within levels of market competition. To do so, we estimate the following regression

analogous to equation (3.3):

Yee ¢  Targete HighComp, [ Targete MidComp.
(3.4)

¢ Targete LowComp X © o« it

In particular, we inspectt {' ut M uandt - ufordierential pre-trends (when

t <) between target and control facilities in each tercile of competition. The re-
maining panels of Figure 3.3 plot ' u t " u andt | u These are the es-
timated impacts of PE ownership by year relative to buyout for high-, mid-, and
low-competition markets, respectively. For all regressions except those pertaining
to RNs, there is relatively low statistical precision for the yearly estimates. In each
instance, we observe no evidence of a treatment e ect prior to buyout. Both this
absence of di erential pre-trends and the distinct after the acquisition event suggest
that the e ects on sta ng can be plausibly attributed to PE ownership. While the
RN share of sta ng trends upward in both competitive and non-competitive mar-
kets after acquisition, the trend is markedly stronger in highly competitive markets.

Fittingly, these estimates are consistent with those from Panel B of Table 373.

42 |n fact, since our estimates suggest that the sta ng changes enacted by PE owners take place
over a few years, our estimates in Sections 3.4.1 and 3.4.2 may underestimate the impact of PE
ownership.
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3.4.4 Evidence of Treatment Heterogeneity in Large Chain Acquisitions

Our estimates of heterogeneity in the e ect of PE ownership are properly identi ed
unless selection on unobservable factors (conditional on observable characteristics)
varies by level of local market competition. In other words, to bias our estimates
of b Hand M H. PE rms must target facilities di erently within high-
and low-competition markets based on unobservable trends that are inadequately
controlled for by our matching procedure. We nd it di cult to credibly articulate
such a story. Moreover, such di erential selection would be tempered by the fact that
many acquisitions are of entire chains, consisting of facilities in each of high-, mid-,
and low-competition markets. In this section, we leverage this detail to demonstrate
that such di erential selection is unlikely to bias our estimates.

In particular, we show that the e ect of PE ownership di ers with market com-
petition even between facilitieswithin the same chainacquired as part of the same
deal. To do this, we estimate separate coe cients for each of the ve largest ac-
quisitions in our data: Beverly Enterprises, Genesis Healthcare, HCR ManorCare,
Mariner Healthcare, and Signature Healthcare. Formally, we estimate the following

regression:

Vi€  aegPEi  HighCompeg Y PEi  MidCompcq
(3.5)
c%p:qp:) Eict LowComp;q X ict ic ct ict
where dpcq indexes cohorts according to the corresponding PE deal. Accordingly,

d indicates cohorts with treated facilities belonging to the chains Beverly, Genesis,

ManorCare, Mariner, and Signature, with a sixth group for all other acquisitions.

For instance, ge.er, represents the estimated e ect of PE ownership in Beverly fa-
cilities located in high-competition markets, and &, iS the estimated e ect of PE

ownership in facilities in low-competition markets operated by Genesis Healthcare.

Importantly, each of these acquisitions included multiple facilities in each tercile
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Figure 3.4 : Analysis of Large Chain Acquisitions

rZ
! '
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Note: This gure investigates the ve largest nursing chain acquisitions by PE rms during the
sample period. In the rst panel (3.4), we present the total number of acquired facilities for each of
these chains, categorized by the corresponding levels of facility-speci ¢ local market competition.
The second panel (3.4) presents the di erential e ects of PE ownership on labor expenditure in
these chains, each relative to the associated treatment e ect in high-competition markets. That is,
Figure 3.4 plots the di erence in coe cient estimates of - and " (from equation (3.5)) as well
as the di erence between estimates of M and ™.

of market concentration (see Figure 3.4 for the distributions of facilities across mar-
ket types). Figure 3.4 presents the coe cient estimates of - Hand M H

graphically for each of these large chain acquisitiort3. These respectively repre-
sent the di erence in the estimated e ect of PE ownership in low-competition and

medium-competition markets relative to high-competition markets. While our esti-

43 Appendix Table A.5 presents the estimated coe cients from equation (3.5) in tabular form.
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mates are less precise in this subsample analysis, they reveal a consistent pattern:
all but one of our estimates indicate that even within each buyout, the e ect of PE
ownership on sta ng expenditure was more negative in low- and mid-competition
markets than in high-competition markets.

That the e ect of PE ownership di ers by local market competition even within
individual acquired chains reduces the likelihood that our ndings are driven by
selection on unobservables. To explain the di erential e ects even within acquired
chains as selection, PE rms would need to select entire chains to acquire based on
unobserved trends that di er by competition-tercile within the same target chain.
For instance, even if The Carlyle Group anticipated di erential trends in high- and
low-competition markets, their acquisition of HCR ManorCare consisted of facilities
distributed across local markets with varying levels of market competition. Concerns
about selection a ecting the estimated di erence in ManorCare's treatment e ect in
high- and low-competition markets would entail Carlyle having selected ManorCare
based on unobservable trends for ManorCare facilities that are di erent in high- and

low-competition markets.
3.5 Impact of the Five-Star System on Private Equity

Section 3.4 demonstrates that PE-owned facilities are more responsive to local mar-
ket competition than non-PE-owned facilities. This suggests that regulators and
policymakers concerned about the impact of PE on consumer stakeholders should
pay careful attention to whether PE targets are in concentrated or non-concentrated
markets.

In this section, we explore another implication of PE's heightened competitive
sensitivity: that pro-competitive policies and regulations are actuallynore e ective
at encouraging quality improvements in PE-owned establishments than in non-PE
ones. Speci cally, we examine how CMS' implementation of the Five-Star Quality
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Rating System di erentially a ected PE-owned facilities. The policy was designed
to incentivize quality competition by increasing the salience of facility quality among
consumers. We nd that PE managers were signi cantly more aggressive in respond-
ing to the system's incentives than non-PE managers.

In Section 3.5.1, we describe the strategic incentives induced by the ve-star
system. To better motivate how the policy elicited di erent responses from PE and
non-PE managers, Section 3.5.2 describes the evolution of sta ng levels at facilities
operated by a large PE-acquired chain, HCR ManorCare. Section 3.5.3 presents our
estimation strategy and our ndings. These results demonstrate how PE ownership

can amplify pro-competitive policies and their bene ts to consumers.
3.5.1 Strategic Incentives from the Five-Star Quality Rating System

In December 2008, the Centers for Medicare & Medicaid Services implemented the
Five-Star Quality Rating System. This ve-star system presented consumers with
easy-to-understand measures of quality according to a 1-5 star scale. In doing so,
CMS hoped to help guide consumers to higher quality facilities and to spur com-
petition between facilities on quality. The ve-star system summarized a nursing
home's quality along three dimensions: sta ng, health inspections, and outcomes-
based quality measures. Appendix A.2 describes each of these measures in detail; as
in Section 3.4.1 however, we focus on facility sta ng as a primary measure of facility
quality.

The ve-star sta ng rating evaluates each facility based on its level of nurse
sta ng, relative to what CMS anticipates as necessary given the facility's typical
\case mix," or composition of patients** Facility sta ng ratings consist of two

components: registered nurse (RN) hours per resident day, and total sta ng hours

44 As the composition of a facility's residents in uences the level and type of care required, we
include the acuity index|a measure of the severity of care demanded by a facility's residents|as
a control variable in all regressions.
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per resident day (comprised of RN, LPN, and CNA hours). Facilities are rated from
1 to 5 on each component, and the two measures are given equal weight. A total
sta ng score, ranging from 1 to 5, is then assigned according to the combination of
the two component sta ng ratings.

There are two important features of this rating system. First, long-standing
concerns regarding levels of highly skilled nurse sta led CMS to heavily emphasize
RNs in designing the rating system. Importantly, hiring an RN raises sta ng levels
for both component measures: RN stang and total stang. In contrast, hiring
an LPN or CNA raises only the latter. In this way, RN hours are credited with
double the incentive of other types of sta ng. As RN hours are privileged over LPN
and CNA hours, managers paying signi cant attention to their ve-star rating may
increase the facility's RN sta ng or shift the composition of sta towards greater
RNs. As RNs are the most expensive type of nursing sta however, we would not
expect facilities to shift entirely to providing care using RNs in order to maximize
their ve-star rating.

A second, more subtle, implication of the rating design is based on the equal
treatment of LPN and CNA stang. As the total stang component does not
distinguish between types of sta ngjinstead considering RN, LPN, and CNA hours
altogether|care provided by LPNs and CNAs are recognized equivalently. In spite of
this, LPNs are more costly than CNAs $23.32 per hour vs.$14.77 per hour). Savvy
managers who recognize this may therefore try to shift away from LPN sta ng
to reduce expenditures or reallocate resources. Insofar as a facility adjusts their
marginal non-RN sta in order to maximize its ve-star rating, we expect LPNs to
be less cost e ective than CNAs.

Overall, the introduction of the ve-star system should increase facility incentives
for RN sta ng and make LPN sta ng relatively less attractive. As a result, cost-

e cient facilities may optimize by increasing RN sta and decreasing LPN sta .
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3.5.2 A Motivating Example: HCR ManorCare

Figure 3.5 : Historical Sta ng Trends at HCR ManorCare Facilities

Note: The vertical lines correspond to the acquisition announcement date (July 2007) and the
implementation of the ve-star system (December 2008). The gure on the left hand side is that
of RN hours. The gure on the right hand side is that of LPN hours.

To illustrate how PE owners may have responded di erently to the incentives in-
troduced by the ve-star system, we consider The Carlyle Group's acquisition of HCR
ManorCare. The 2007 buyout of the nation's largest nursing home chain grabbed
headlines and sparked protests. This increased scrutiny centered around concerns
that Carlyle would reduce quality of care at HCR ManorCare facilities. Several years
after the acquisition, CMS introduced the new ve-star system to encourage quality
competition between nursing homes. To assess the sta ng response to both PE own-
ership as well as the ve-star system, we examine the evolution of sta ng at both
HCR ManorCare facilities and their associated matched controls. Figure 3.5 plots
the mean RN (3.5) and LPN (3.5) hours of care at these facilities between 2003 and
2013. The rst dashed line indicates the Carlyle buyout, while the second dashed
line indicates the introduction of the ve-star rating system.

We observe that HCR ManorCare facilities increased both RN and LPN sta ng
beginning in 2007. More striking are the stark changes in sta ng that began in 2009,

following the introduction of the ve-star system.
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By including RN hours in both components of the sta ng rating (RN rating
and total sta ng rating), the ve-star rating system strongly encouraged facilities
to provide RN care. While both HCR ManorCare and control facilities responded to
this incentive by increasing RN sta ng, HCR ManorCare facilities were much more
aggressive in doing so.

The ve-star system also implicitly discouraged providing LPN care by not dis-
tinguishing it from CNA care. In particular, facilities may have faced an incentive
to reduce LPN sta ng in favor of RN sta ng, which was more heavily rewarded,
or CNA sta ng, which is cheaper to provide. We observe that while non-PE facil-
ities kept LPN hours steady, HCR ManorCare facilities reduced LPN sta ng. The
data suggest that HCR Manorcare responded more strongly to these incentives, by

reducing LPN hours more dramatically than did control facilities.
3.5.3 Empirical Strategy and Results

In Section 3.4.2, we examined the interaction between local market concentration
and PE ownership by comparing the estimated impacts of PE ownership for targets
with di erent levels of local market concentration. In this section, we use a similar
approach to examine how PE-owned facilities responded di erently to the introduc-
tion of the ve-star system. Specically, we compare the impact of PE ownership
before and after the ve-star system was implemented.

We rst study the impact of the ve-star system on targets already under PE
ownership when the ve-star system was initially introduced. In particular, we com-
pare how these PE-owned facilities responded to the ve-star system in relation to
the contemporaneous responses of their matched controls. To do this, we restrict our
sample to include only the 902 targets acquired between 2005 and 2007 and their
4,492 matched controls. Recall that we restrict observations to include only four

years before and after acquisition. Accordingly, the post-acquisition period for each
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of the deals in this subsample|such as HCR ManorCare|includes at least one year
before and after the ve-star rating system was introduced.

We estimate the following regression model on this subsample:
Yict PE ict > P Eict 1tt ¥ 2009 X ict ic ct ict - (3-6)

The coe cient is the impact of PE ownership for these facilities prior to the
implementation of the ve-star system. More importantly, °> measures the change in
quality of PE-owned facilities around the introduction of the ve-star policy relative

to the change experienced by the matched control facilities. In other words?
measures the degree to which the ve-star policy had a greater (or lesser) impact
on PE-owned facilities than comparable non-PE facilities. This approach is similar
to the methodology employed by Bernstein et al. (2019), with the notable di erence
that we match targets to controls pre-acquisition and directly control for the baseline
e ect of PE ownership, whereas Bernstein et al. (2019) match targets to controls
post-acquisition on the year prior to the policy change.

Table 3.4 presents the estimates from regression (3.6). We identify large and
signi cant shifts in the sta ng choices at PE-owned facilities following the introduc-
tion of the ve-star rating system. Relative to non-PE facilities, PE-owned facilities
dramatically increased RN sta ng by $2.43 (20.3% of the mean) and decreased LPN
stang by $0.82 (4.5% of the mean). On average, PE ownership increased total
direct care hours for these facilities by 0.03 hours (0.85% of the mean) in response
to the ve-star system. This shift away from LPN sta ng and towards RN sta ng
is consistent with PE rms responding more aggressively to the incentives of the
ve-star system and heightened competitive sensitivity. While the change in direct
care hours is small, the shift towards RN sta ng is costly due to the wage premium
demanded by RNs. In total, the sta ng changes implemented by PE managers con-
stitute an additional $1.56 per patient per day, or an additional annual expenditure
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Table 3.4: Sta ng E ects of LBOs Surrounding Five-Star System (2005-2007 Deals)
RN exp. LPN exp. CNA exp. RN share Total exp.

PEic 1.089  0.00130 -0.735***  0.00844 0.355
(0.735)  (0.176)  (0.251)  (0.00530)  (0.816)
PEic PoOSt200Q 2.425%* -0.820%*  -0.0459  0.0183** 1558+
(0.391)  (0.315)  (0.300)  (0.00328)  (0.432)

Controls Yes Yes Yes Yes Yes
FE: SNF  match Yes Yes Yes Yes Yes
FE: Year match Yes Yes Yes Yes Yes

N clusters 4,630 4,630 4,630 4,630 4,630
N observations 42,568 42,568 42,568 42,568 42,568
R2 0.72 0.73 0.59 0.73 0.71
Mean 11.81 18.53 30.29 0.10 60.63
Std. Dev. 9.92 7.22 9.57 0.06 18.92

Note: Outcome and control variables are de ned as described in Table 3.3. All speci cations
include cohort-year xed e ects and cohort-facility xed e ects. Standard errors are provided in
parentheses and are clustered by nursing home chain. Independent facilities not belonging to any
chain are included as their own clusters. Each observation represents a facility-year. Signi cance
at the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

of $57,742 for the median PE target in our subsample.

Regression (3.6) also identi es a baseline e ect of PE ownership for these acquisi-
tions prior to the implementation of the ve-star system. Our results indicate &1.09
(9.1% of the mean) increase in RN sta ng|though not statistically signi cantjand
a $0.74 decrease (2.4% of the mean) in CNA stang. On average, PE owners did
not discernibly change LPN sta ng. Taken together, these suggest that PE owners
slightly shifted away from CNA sta ng and towards RN sta ng. This change would
cost $13,147 per year at the median target in the subsampfe.

An important limitation of the aforementioned baseline estimates is that they
apply only to acquisitions made between 2005 and 2007. Moreover, we may also
be concerned that the impact of these acquisitions were a ected by the heightened

public and regulatory scrutiny of PE acquisitions brought on by The Carlyle Group's

45 To further assess whether PE-owned facilities were more responsive to the ve-star system
incentives, we also estimate equation (3.6) in Appendix A.3.1 for the non-sta ng quality domains
summarized by ve-star ratings.
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acquisition of HCR ManorCare in 2007. As a result, PE owners may have been
especially careful not to risk drawing further ire by reducing quality.The New York
Times wrote of HCR ManorCare's attempt to assuage residents' and regulators'

concerns about its acquisition by The Carlyle Groug®

To counter such criticisms, Manor Care began sending letters to regula-
tors and o cials in the 32 states where its facilities are located, pledging
to maintain sta levels and other quality standards. The company has
also sent letters to residents and their families criticizing the article in

The Times and the union's e orts.

If HCR ManorCare and other targets during this period avoided reducing quality
due to heightened scrutiny, then our estimate of from (3.6) would capture this

e ect in addition to the unadulterated impact of PE ownership. Moreover, we may
be interested in understanding the e ect of public pressure on PE managers in its
own right. Like the ve-star ratings, media and regulatory spotlighting of facility
qguality is another mechanism by which consumers may be made better aware of
quality di erences across facilities. In order to disentangle the e ect of heightened
scrutiny from the baseline e ect of PE ownership, we use the full sample of PE
deals and control directly for the heightened scrutiny of PE deals following the 2007

acquisition of HCR ManorCare:

Yo PEix SPEigltt¥ 2001  ° PEltt¥ 200 X i ic o o

(3.7)
Here, gives the baseline estimate of the impact of PE ownership,S gives the
impact of heightened scrutiny on the e ect of PE ownership, and ® once again

measures the e ect of the ve-star rating system on the impact of PE ownership.

46 See \Inquiries at Investor-Owned Nursing Homes," dated October 24, 2007.
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Table 3.5: Sta ng E ects of LBOs Surrounding Five-Star System (All Deals)
RN exp. LPN exp. CNA exp. RN share Total exp.

PEic -0.798  -0.461*  -0.864**  0.000495  -2.123*
(0.522)  (0.233)  (0.402)  (0.00276)  (0.925)
PEi Post2007  1.297* 0.433 -0.0269  0.00428 1.703

(0.674)  (0.269)  (0.442)  (0.00408)  (1.065)
PEiq PoOst2009 2.486%*  -0.587* 0.179  0.0180%* 2,078
(0.462)  (0.344)  (0.319)  (0.00358)  (0.575)

Controls Yes Yes Yes Yes Yes
FE: SNF match Yes Yes Yes Yes Yes
FE: Year match Yes Yes Yes Yes Yes

N clusters 7,517 7,517 7,517 7,517 7,517
N observations 67,435 67,434 67,427 67,419 67,426
R2 0.73 0.72 0.62 0.75 0.72
Mean 12.32 18.25 30.42 0.10 60.99
Std. Dev. 12.10 7.97 9.93 0.07 22.56

Note: Outcome and control variables are de ned as described in Table 3.3. All speci cations
include cohort-year xed e ects and cohort-facility xed e ects. Standard errors are provided in
parentheses and are clustered by nursing home chain. Independent facilities not belonging to any
chain are included as their own clusters. Each observation represents a facility-year. Signi cance
at the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

Table 3.5 presents our estimates of regression (3.7) for sta ng outcomes (see
Appendix A.3.1 for the corresponding estimates for health inspection scores and
QMs). We nd that after expanding the sample and controlling for heightened
scrutiny, the impact of PE ownership on quality prior to the ve-star system is
distinctly worse. We estimate that prior to heightened scrutiny and the ve-star
system, PE ownership is associated with lower RN, LPN, and CNA sta ng. These
reductions are respectively$0.80 (6.48% of the mean)$0.46 (2.54% of the mean),
and $0.86 (2.84% of the mean) per patient day. Only the reduction in RN sta ng is
not statistically signi cant at the 5% level. Taken together, these sta ng reductions
account for$2.12 of patient care per day, o678,695 per year for the average facility.

As anticipated, we nd that the heightened scrutiny of PE acquisitions following
the acquisition of HCR ManorCare resulted in greater expenditure on sta ng. This

is most notable in a statistically signi cant increase 0f$1.30 in RN sta expenses
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relative to the baseline impact of PE ownership. Overall, the estimated sta ng
changes induced by heightened scrutiny cost approximatefyi.70 per patient day
($63,129 annually). These ndings suggest that PE-owned facilities were responsive
to the public pressure resulting from increased scrutiny of PE ownership. Relative to
non-PE facilities, PE managers were willing to increase sta ng expenditures when
facing added scrutiny, suggesting an important role for transparency and public
scrutiny in shaping the competitive incentives facing PE managers.

Finally, our estimates of ° are similar to those Table 3.4. Even having expanded
our sample and controlled for heightened scrutiny, we still nd that PE-owned facili-
ties increase RN sta ng and decrease LPN sta ng more than their non-PE controls
in response to the ve-star system. The magnitude of these e ects are substan-
tial: RN sta ng increases by $2.49 per patient day (20.24% of the mean), and LPN
sta ng decreases by $0.59 (3.23% of the mean). In total, the ve-star system in-
duced PE owners to increase expenditure on sta ng at levels &77,063 annually
for the average PE target. This corresponds to hiring an additional 1.05 RNs, 1.62
LPNs, or 2.60 CNAs full-time.

An important implication of our estimates in this section is that the impact of PE
ownership has changed over time due to heightened public scrutiny and variation in
competitive incentives from the ve-star rating system. Our estimates from Section
3.4.1 must therefore be carefully interpreted as an average impact of PE ownership on
acquired facilities over time. Similarly, our estimates in this section must be consid-
ered as being an average over markets with di ering levels of market concentration.
To disentangle the e ects of these two forces, Table 3.6 re-estimates regression (3.7)

while allowing for heterogeneity across di ering levels of market concentration:

Vie PEqComp. P€1tt 2009 Postytt ¥ 2009
(3.8)
Sp Eict 1tt ¥ 2000 X it ic ct ict -
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HighCompC 1 pre;H post;H
Comp. : MidComp. ; Pe: preM . post . postM - (3.9)
LOWCOITIQ; pre;L post;L

where Comp. indicates HighComp,, MidComp,, or LowComp. according to the
local market concentration?” Though the regression asks much from the data, the
results are broadly consistent with our ndings on market concentration and the
ve-star system, a rming the increased competitive sensitivity of PE managers.

Our estimates suggest that the impact of PE acquisitions prior to the ve-star
system is broadly negative. Across several of our sta ng measures, the pre-policy
e ect of PE ownership is typically negative, and consistent with our results from
Section 3.4, the e ects are more negative in concentrated markets. For instance, we
observe RN sta ng reductions of $1.45 and$0.98 per patient day in medium- and
low-competition markets (11.7% and 8.0% of the mean, respectively). We also see
total expenditure reductions of$3.05 and$2.16 per patient day in these markets
(annualized to $114,781 and$69,298 for the median facility). In contrast, high-
competition markets see no corresponding decrease in RN sta ng and a comparably
smaller decrease in total expenditure, neither of which is statistically signi cant.

The introduction of the ve-star system had substantial implications for the e ect
of PE ownership. The policy reduced the negative consequences of PE ownership
considerably in less competitive markets, improving the impact of PE ownership on
sta ng expenditures by $0.80 and$2.10 in low- and medium-competition markets,
respectively. In the most competitive markets, the incentives created by the ve-star
system improve the impact of PE ownership on expenditure b$3.28 (5.4% of the
mean). This is su cient to reverse our point estimates, such that PE ownership in
highly competitive markets after the introduction of the ve-star system results on

average in an increase db3.50 per patient day in RN expenditure (28.5% of the

47 In Appendix Table A.10, we analogously re-estimate regression (3.6) to vary according to local
market concentration.
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Table 3.6: Interacting Market Concentration and Five-Star System (All Deals)
RN exp. LPN exp. CNA exp. RN share Total exp.

Scrutiny

PEiq PoOst2007  1.324*  0.447 -0.0327  0.00445 1.738
(0.655)  (0.274)  (0.444)  (0.00391)  (1.057)

Pre-Policy E ect

PE« HighCompe 0.121 0261  -0.921*  0.00646 -1.055
(0.848)  (0.384)  (0.535)  (0.00530)  (1.337)
PEi MidCompe -1.445% -0.999%*  -0.606 -0.00333  -3.051*

(0.661)  (0.337)  (0.543)  (0.00354)  (1.205)
PE« LowComp, -0.982*  -0.100  -1.072*  -0.00108  -2.156*
(0.559)  (0.276)  (0.419)  (0.00293)  (0.875)

Post-Policy E ect

PE HighCompe 3.502**  -0.907 -0.393  0.0287**  2.224*
(0.856)  (0.580)  (0.731)  (0.00626)  (1.252)
PEi MidCompe  1.255% -1.276%*  -0.914  0.0175**  -0.947
(0.638)  (0.393)  (0.723)  (0.00497)  (1.225)

PEicx LowComp, 0.311 -0.969* -0.690 0.00890*** -1.358
(0.604) (0.504) (0.536) (0.00339) (1.042)
Controls Yes Yes Yes Yes Yes
FE: SNF match Yes Yes Yes Yes Yes
FE: Year match Yes Yes Yes Yes Yes
N clusters 7,517 7,517 7,517 7,517 7,517
N observations 67,435 67,434 67,427 67,419 67,426
R2 0.73 0.72 0.62 0.75 0.72
Mean 12.32 18.25 30.42 0.10 60.99
Std. Dev. 12.10 7.97 9.93 0.07 22.56

Note: Outcome and control variables are de ned as described in Table 3.3. All speci cations
include cohort-year xed e ects and cohort-facility xed e ects. Standard errors are provided in
parentheses and are clustered by nursing home chain. Independent facilities not belonging to any
chain are included as their own clusters. Each observation represents a facility-year. Signi cance
at the 10%, 5%, and 1% level are indicated using *, **, and ***, respectively.

mean) and of$2.22 per patient day in total expenditure $87,730 annually).

The role that PE's heightened competitive sensitivity plays in its impact on con-
sumers is most clearly visible when contrasting the impact of PE acquisitions in the
settings with the weakest competitive incentives (low- and mid-competition markets

before the ve-star system) and the settings with the strongest competitive incen-
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tives (high-competition markets, after the ve-star system). In the former instances,
PE acquisitions lowered sta ng expenditure by 4.3% of the mean (cost-equivalent to
reducing RN sta ng by 21% of the mean), while in the latter, PE owners increased
sta ng expenditure by 3.6% of the mean (enough to raise RN stang by 15% of
the mean)?® Taken together, our results illustrate how|as a result of PE's greater
competitive sensitivity|the strength of competitive incentives where PE acquisitions

occur may determine whether such acquisitions help or harm consumers.
3.5.4 Identi cation

Lastly, we examine the empirical validity of estimating equations (3.6) and (3.7). As
we previously described in the discussion of results in Section 3.4.3, causal interpreta-
tion of di erence-in-di erences estimates is based on the parallel trends assumption.
In both regressions (3.6) and (3.7), properly identifying |the baseline e ect of PE
ownership|requires that the target and control facilities would have evolved simi-
larly in the absence of acquisition. Stated alternatively, we should nd no evidence of
PE ownership impacting sta ng prior to the acquisition itself. This is the identical
criterion we considered for equation (3.1). In Section 3.4, we veri ed that sta ng
levels change in a parallel fashion in the pre-LBO period, as we observe no treatment
e ects until after acquisition.

There is, however, a potential concern regarding the identi cation of® . Namely,
if PE rms implement changes in stang policy slowly over time, we may mis-
attribute the progressive nature of treatment to the e ect of the ve-star system
introduction in 2009. An analogous concern could likewise bias the estimate ¢f as

well. PE rms that acquire facilities several years prior to 2007 or 2009 may simply

48 Note that these estimates of the e ect of PE ownership exclude the impact of heightened public
scrutiny following the HCR ManorCare acquisition. Including the impact of scrutiny serves to shift
all estimates upward, and the corresponding e ect would be even larger. Considering scrutiny, the
post-policy e ect of PE ownership in high-competition markets is to increase total expenditure by
$3.96 per patient day (6.5% of the mean, 01$156,289 yearly).
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require more time to implement changes stemming from their initial takeover. Our
key nding of a shift toward RN sta ng is robust to speci cations controlling for

this concern?®

3.6 Conclusion

Policymakers and the public have long been concerned about the adverse impact
that private equity acquisitions might have on stakeholders such as consumers. The
academic literature has shown mixed evidence on how PE acquisitions a ect con-
sumers, and our ndings suggest competitive incentives as a critical driver in that
heterogeneity. We nd that PE managers display greater competitive sensitivity than
non-PE managers. As a result, PE-owned rms may compete more aggressively (to
the bene t of consumers) when competition is strong and exploit market power more
aggressively (to the detriment of consumers) when competition is weak.

These ndings hold when comparing PE acquisitions in more and less concen-
trated markets, suggesting that policymakers should pay careful attention to the
concentration of markets in which PE acquisitions occur. Moreover, we nd that
pro-competitive policies|such as those improving consumers' ability to discern and
compare quality|elicit disproportionate responses from PE-owned rms, mitigat-
ing or even reversing previously adverse e ects of PE ownership. As such, pro-
competitive policy may be an important tool with which policymakers can leverage
PE's heightened competitive sensitivity to regulate or even harness PE acquisitions.

Our study examines the nursing home industry. Amid a wave of PE acquisitions in
recent decades, both regulators and the public have been understandably concerned
about the impact of PE ownership on the industry's particularly vulnerable and

often publicly subsidized consumers. Similar concerns also apply to the many other

49 When including controls for di erential policy impacts in each year separately, we lose statistical
precision for the LPN decline around 2009.
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parts of the healthcare industry that have seen recent growth in PE activity. Further
research on the implications of these acquisitions for consumers is warranted. That
we estimate signi cant heterogeneity in the impact of PE acquisitions of nursing
homes suggests that there is still much to be understood about how PE ownership
interacts di erently with the unique incentives in various aspects of the healthcare
industry.

Finally, while the comparison of PE and non-PE managers provides a particularly
salient setting to study competitive sensitivity, there likely exists signi cant variation
in how sensitive non-PE managers are to competitive incentives. A natural and
important extension of this research is to study how competitive sensitivity varies
across managers in a broader class of settings, as well as to more thoroughly explore
the implications that variation in competitive sensitivity has for competitive strategy,

mergers and acquisitions, and antitrust policy.
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A4

Have Private Equity Owned Nursing Homes Fared
Worse Under COVID-19?

4.1 Introduction

Private equity (PE) acquisitions in the healthcare industry have expanded in recent
years, (Gondi and Song, 2019) reaching heights $67.5 billion and 951 deals in
the U.S. in 2019 While PE owners have been shown to improve the productivity
(Lichtenberg and Siegel, 1990; Harris et al., 2005; Davis et al., 2014) and nancial per-
formance (Bergstem et al., 2007; Boucly et al., 2011) of their acquisitions, concerns
abound that PE's focus on prots may adversely impact patients and providers.
These concerns span the healthcare industry, including in physician groups (Zhu
et al., 2020), surgery (Joynt Maddox and Livingston, 2020), ophthalmology (Patel
et al., 2019), dermatology (Resneck, 2018), otolaryngology (Miller et al., 2020), be-
havioral health centers (Brown et al., 2020), and even emergency medical services

(Chhabra et al., 2020). As PE's stake in the healthcare industry has grown, they

1 This chapter is based o of a paper of the same name co-authored with Ashvin Gandhi and
Prabhava Upadrashta. These values were computed from PitchBook and exclude deals classi ed as
private investment in public equity.

77



have also lobbied to protect their nancial interests, including by lobbying to prevent
regulation of surprise billing (Batt and Appelbaum, 2019; Sanger-Katz et al., 2019;
Brown, 2020; Lewis, 2020).

PE's healthcare buyouts have drawn scrutiny from regulators (U.S. Government
Accountability O ce, 2010), legislators (U.S. House of Representatives, 2007; U.S.
Senate, 2008; Cumming, 2019), and the press (Duhigg, 2007b; Whoriskey and Keat-
ing, 2018; Elk, 2019; Sanger-Katz et al., 2019; Kolhatkar, 2020). This has been
particularly true for PE buyouts of nursing homes, due to the volume of PE ac-
quisitions (12% of all facilities by 2010) (U.S. Government Accountability O ce,
2010), the signi cant public expenditure on nursing home care through Medicare
and Medicaid, and the vulnerability of nursing homes' elderly and in rm residents.

In 2019, members of Congress sent letters to the executives of several PE rms with
investments in the nursing home industry (including The Carlyle Group, Formation
Capital, Fillmore Capital Partners, and Warburg Pincus LLC) to request additional
information about the transactions (Brown et al., 2019). Most recently, with over
40% of U.S. deaths from COVID-19 occurring in the long-term care setting (Kamp
and Mathews, 2020; Conlen et al., 2020), PE owners have been accused of imple-
menting cost-cutting measures that left their facilities exposed (Goldstein et al., 2020;
Gretchen and Saliba, 2020). Critics have argued that PE-owned nursing homes cut
sta ng in the years leading up to the pandemic (Cha n, 2020) and lacked adequate
supplies to properly care for residents when crisis struck (Kingsley, 2020).

In this study, we evaluate such claims by comparing COVID-related outcomes at
PE-owned and non-PE owned nursing homes, controlling for other observable facil-
ity characteristics and the magnitude of the local COVID-19 outbreak. Speci cally,
we examine the relationship between PE ownership and facilities' con rmed and
suspected COVID-19 cases and deaths, as well as measures of facilities' supplies of
personal protective equipment (PPE). This paper relates most closely to two litera-
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tures. The rstis a growing literature examining PE acquisitions of nursing homes
(Grabowski and Stevenson, 2008; Pradhan et al., 2013, 2015; Bos and Harrington,
2017; Gupta et al., 2020; Gandhi et al., 2020b). The second is the very recent lit-
erature on factors characterizing nursing homes with COVID-19 outbreaks (Abrams
et al., 2020; Gorges and Konetzka, 2020; He et al., 2020; Konetzka, 2020). To the
best of our knowledge, this is the rst study to connect and build on both literatures

by using data to evaluate how PE-owned nursing homes fared under COVID-19. Ac-
cordingly, the purpose of this study is to evaluate whether and how PE acquisitions
may have impacted the readiness and response of nursing homes to the onset of the

pandemic.

4.2 Methods

4.2.1 Study Design

On May 8, 2020, the Centers for Medicare & Medicaid Services (CMS) mandated
that nursing homes report COVID-19 cases and deaths, as well as PPE shortages, to
the Centers for Disease Control and Prevention (CDC) National Healthcare Safety
Network (NHSN) system. Facilities were required to submit data on a weekly basis
starting May 24, 2020. While they were asked to submit historical data as well,
CMS did not require reporting of cases prior to May 8. In total, approximately
88 percent of nursing homes reported the required statistics. We use these data to
estimate logistic regression models comparing COVID-19 outcomes at PE-owned and

comparable non-PE facilities.
4.2.2 Data Sources

Facility-level NHSN survey data on COVID-19 outcomes for CMS-certi ed nursing
homes come from the Data.CMS.gov website. These include data on case counts,

deaths, and PPE shortages.
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In addition, we collect facility characteristics from LTCFocus.org (2017), Nurs-
ing Home Compare (December 2019), and the Provider of Services (POS) les (De-
cember 2019). These include facility size, occupancy rate, resident composition (by
demographics, payer, and treatment intensity), CMS facility quality ratings, facility
ownership, and facility geolocation data. We also obtain county-level COVID-19 in-
cidence rates from the COVID-19 Data Repository by the Center for Systems Science
and Engineering (CSSE) at Johns Hopkins University (Dong et al., 2020).

We use several nancial databases to identify historical PE investments, including
PitchBook, Preqin, S&P Capital 1Q, Irving Levin Associates, and SDC Platinum.

In total, we identify 391 facilities owned by PE investors during the pandemic, and
1,219 facilities in which PE both invested and exited prior to 2020. For details on

how we identi ed PE ownership, see Appendix B.2.
4.2.3 Measures

Our primary outcomes measure the prevalence of COVID-19 outbreak at nursing
homes. For both resident and sta populations, we evaluate facility-level outbreak
prevalence in three ways. The dependent variable \Con rmed" indicates if the facility
reported ever having at least one laboratory positive individual prior to the survey
date. Similarly, \Suspected" indicates if the facility reported ever having at least
one suspected or laboratory positive individual prior to the survey date. Lastly,
\Deaths" indicates whether the facility reported ever having at least one suspected
or laboratory positive individual die prior to the survey date.

We are also interested in understanding how facility preparedness varies by own-
ership type. Our secondary outcomes measure facility-level shortages in PPE, in-

cluding N95 masks, surgical masks, eyewear, gowns, gloves, and hand sanitizer. For

2 LTCFocus.org is a product of the Shaping Long Term Care in America Project at Brown Uni-
versity, funded in part by the National Institute on Aging (1PO1AG027296).
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each type of PPE, we construct a variable indicating whether the facility has at least
a one-week supply.

For all outcome measures, we analyze the rst week of data reported in the NHSN
(typically May 24) to best represent how facilities fared prior to the availability of
national-level data to coordinate a response (e.g. additional resources may have been
targeted to facilities based on initial reports).

The key independent variable in our study is an indicator for PE ownership during
the pandemic (\PE"). Of secondary interest is a facility's previous PE ownership
that concluded prior to the pandemic (\prior PE"). Appendix B.2 describes the
construction of these indicators in greater detail. We also report estimates for two
additional ownership variables that we include as controls: indicators for facility

for-pro t status and membership in a multi-location chain.
4.2.4 Statistical Analysis

We perform two empirical tests, both at the facility level. First, we estimate a logistic
regression model for multiple measures of outbreak prevalence on indicators for past
and present PE ownership, with additional controls. This assesses the relationship
between PE ownership and likelihood of a COVID-19 outbreak. Second, we analo-
gously estimate a logistic regression model relating past and present PE ownership
to the likelihood of PPE shortages.

In our empirical tests, we attempt to control for a variety of facility- and location-
speci ¢ factors that may otherwise in uence COVID-related outcomes. Along with
state-level xed e ects, each regression includes four categories of additional control

variables:

1. Facility ownership: indicators for membership in a chain and for-pro t sta-

tus.
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2. Facility characteristics:  a second-degree polynomial in the number of occu-
pied beds, an indicator for access to on-site testing, and the date of rst survey

response.

3. Composition of resident census: the percentage of Black residents, the
percentage of residents on Medicaid, the average resident case mix index (CMI),

and the average resident Activities of Daily Living (ADL) score.

4. Local characteristics: local average COVID-19 measures (10-, 20-, and 30-
km radius), Her ndahl index (HHI) measures to capture local facility com-
petition (10-, 20-, and 30-km radius), and the natural logarithm of county

population and COVID-19 cases per 100,000 county residents.

The inclusion of controls for facility ownership, characteristics, and resident com-
position helps ensure that we analyze facilities with similar features, contrasting
PE-owned facilities with otherwise comparable non-PE facilities. This is especially
important if susceptibility to COVID-19 varies with factors including age, race, and
pre-existing health conditions. Similarly, location has been shown to strongly predict
outbreaks, as connectedness to existing infections determines further spread. Con-
sequently, we include not only broad geographic controls (state xed e ects, county
COVID-19 incidence) but also local measures speci ¢ to a facility's immediate vicin-
ity.

In particular, we de ne controls speci cally for each facility in our data, based
on average outcome values for the unique set of geographically proximate facilities.
Figure 4.1 illustrates the construction of this measure for the presence of con rmed
resident cases. The rst panel depicts 10-, 20-, and 30-kilometer radiuses around an
arbitrary example facility in Downtown Los Angeles. The surrounding points rep-

resent nearby facilities with (red) and without (green) outbreaks, e.g. those within
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the innermost boundary are all facilities within 10km of the example. We construct
controls for each dependent variable by averaging the corresponding values of the
dependent variable for all other facilities within the concentric circle. In this ex-
ample, the three controls are the percent of nearby facilities within 10-, 20-, and
30-kilometers with a con rmed case. The remaining panels of Figure 4.1 present
the values of these controls computed for all facilities in the area. We repeat the
analogous exercise for every facility in our data, for each outcome we study. An
alternative approach to control for local shocks is to include county-level xed e ects
instead of local average controls. We do this in Appendix B.3.1.

Finally, we include an indicator for the date on which the facility rstresponded to
the survey to help control for confounding from response delays. To assess robustness
of the model, we also estimate alternative speci cations of the regression model for
COVID-19 prevalence in Appendix B.3.2, including estimates of the intensive margin

of COVID-19 prevalence (total counts of cases and deaths).

4.3 Results

Our analysis included a total of 13,398 nursing facilities from 49 states. Of these,
391 facilities were PE-owned during the pandemic, 1,219 facilities were previously
PE-owned prior to the pandemic, and 11,788 facilities were never subject to PE
ownership. In total, our sample comprised 1,043,007 occupied beds.

Table 4.1 presents unadjusted means for dependent and control variables for non-
PE, prior PE and PE facilities. Facilities PE-owned during the pandemic had lower
rates of outbreak as measured by all six of our primary measures; in contrast, prior

PE facilities exhibited higher rates of outbreak than non-PE facilities.

83



Figure 4.1 : Example of Local Measures (Los Angeles)

Notes: The gure illustrates how facility-speci ¢ locally de ned control measures are constructed.
For an example facility located in Downtown Los Angeles, neighboring facilities are categorized
according to distance from the example in kilometers. In Panel (a), points within the dashed
inner boundary represent all facilities within 10km of the example selection; similarly, points within
the intermediate boundary represent all facilities within 20km, and points within the outermost
boundary represent all facilities within 30km. For an outcome variable of interest, we calculate the
average value of the measure across all facilities inside the corresponding radius. Panels (b), (c),
and (d) illustrate this for one of our primary COVID-19 prevalence measures (the presence of any
con rmed COVID-19 cases), displaying the local outcome average for each facility at 10-, 20-, and
30-km radiuses.
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Table 4.1: Descriptive statistics for sample of facilities, by PE ownership

Non-PE Prior PE PE

Mean SD Mean SD t-stat Mean SD t-stat
Any Con rmed Resident Cases 0.27 0.44 0.34 0.47 -5.20 0.18 0.38 3.93
Any Suspected Resident Cases 0.43 0.50 0.49 0.50 -3.84 0.30 0.46 5.30
Any Resident Deaths 0.20 0.40 0.26 0.44 -4.43 0.14 0.35 3.00
Any Con rmed Sta Cases 0.34 0.47 0.39 0.49 -3.17 0.23 0.42 4.40
Any Suspected Sta Cases 0.51 0.50 0.54 0.50 -1.62 0.39 0.49 491
Any Sta Deaths 0.02 0.13 0.02 0.14 -0.72 0.01 0.10 0.91
Lacking One-Week Supply of N95 Masks 0.16 0.37 0.26 0.44 -8.21 0.14 0.35 1.31
Lacking One-Week Supply of Surgical Masks 0.08 0.28 0.14 0.35 -6.66 0.04 0.20 2.77
Lacking One-Week Supply of Eye Protection 0.09 0.29 0.14 0.35 -5.29 0.07 0.26 1.32
Lacking One-Week Supply of Gowns 0.18 0.39 0.32 0.47 -11.65 0.15 0.36 1.45
Lacking One-Week Supply of Gloves 0.05 0.21 0.13 0.34 -12.31 0.04 0.19 1.07
Lacking One-Week Supply of Hand Sanitizer 0.06 0.24 0.14 0.35 -10.62 0.05 0.23 0.64
Occupied Beds 77.26 42.58 81.77 33.05 -3.58 83.72 32.97 -2.96
% Medicaid 59.01 23.49 66.77 17.05 -11.23 64.92 17.91 -4.92
% Black 8.97 18.10 12.64 20.05 -6.67 13.43 20.04 -4.76
Average Case Mix Index 1.17 0.22 1.18 0.14 -2.65 1.21 0.24 -4.23
Average ADL Score 16.46 3.25 16.50 2.26 -0.37 17.16 2.30 -4.21
Resident Access to Testing in Facility 0.95 0.21 0.98 0.15 -4.09 0.93 0.26 2.19
HHI (10km radius) 0.38 0.34 0.32 0.30 5.79 0.34 0.32 244
HHI (20km radius) 0.24 0.28 0.20 0.24 5.26 0.20 0.24 2.65
HHI (30km radius) 0.15 0.21 0.12 0.17 4.14 0.12 0.14 3.30
Total Occupied Beds in 10km Radius 660.06 1,126.79 628.76 817.98 0.94 620.33 715.10 0.69
Total Occupied Beds in 20km Radius 1,847.88 3,264.46 1,688.84 2,289.78 1.66 1,493.07 1,966.52 2.13
Total Occupied Beds in 30km Radius 3,237.58 5,545.99 2,991.21 4,085.52 1.51 2,496.80 3,717.96 2.62
Log(County COVID-19 Incidence) 5.38 1.42 5.55 1.23 -3.94 5.31 1.02 1.06
Log(County Population) 12.16 1.83 12.29 1.68 -2.49 12.34 1.64 -1.92
Facilities 11783 1219 389

Notes: The table provides unadjusted mean and standard deviation values for key analysis variables, including the main outcome
measures and several control variables. The rst two columns provide statistics for the sample of facilities never acquired by a PE rm,
either presently or previously. The middle three columns provide statistics for the sample of previously PE-owned facilities. The third
of these columns includes thet-statistic corresponding to a test on the equality of means between the Non-PE and Prior PE samples.
Similarly, the nal three columns provide statistics for the sample of facilities that were PE-owned during the pandemic, and the last
column reports the result of a test on the equality of means between the Non-PE and PE samples.



Notably, non-PE facilities were twice as likely to report con rmed cases or deaths
among residents than PE-owned facilities. Relative to non-PE facilities, PE (prior
PE) facilities were similarly less (more) likely to report shortages in all six categories
of PPE. For instance, 26% of prior PE facilities reported insu cient supplies of N95
masks, compared to 14% of PE facilities.

Disparities in unadjusted rates of outbreak and preparedness could also be at-
tributed to several other factors, including di erences in facility location (with dis-
ease prevalence varying geographically) or resident composition. County-level disease
incidence and population were similar across ownership types however, suggesting fa-
cility location may not fully explain the di erences. Patient severity, as measured
by CMI and ADL scores, was also similar across groups, though PE and prior PE
facilities both had higher percentages of Black and Medicaid residents (Table 4.1).

To account for location- and facility-level di erences more explicitly, we investi-
gate the role of PE ownership further using logistic regression models with controls.
For ease of interpretation, we provide regression estimates as marginal e ects rather
than odds ratios (Norton et al., 2019). In each regression, the marginal e ect cap-
tures the average change in predicted probability of an outbreak or PPE shortage
associated with PE ownership.

After controlling for facility characteristics, resident composition, and local fac-
tors including nearby outbreak intensity, PE facilities remain less likely to experience
a COVID-19 outbreak. PE ownership was associated with a mean decrease in proba-
bility of con rmed resident outbreak by 7.1 percentage points (\pp") [95% CI, -11.3
to-2.9 pp;p :001], a decrease in suspected resident outbreak probability by 13.0 pp
[95% CI, -17.8 to -8.3 ppp :001], and a (non-signi cant) decrease in the presence
of COVID-19 resident deaths by 2.3 pp [95% CI, -5.8 to 1.3 pp  :214] (Figure
4.2).

On the other hand, outbreak prevalence was similar or greater for prior PE fa-
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Figure 4.2 : PE ownership and presence of any reported resident cases

Notes: The gure presents estimates of a logistic regression model relating facility ownership
and resident outcomes. Point estimates represent the incremental or marginal e ect of a change
in ownership status on the predicted probability that the facility reports presence of COVID-19
among residents. Error bars represent the corresponding 95% con dence interval. The outcome
\Con rmed" indicates that the facility had at least one resident with a laboratory positive COVID-

19 test, \Suspected" indicates that the facility had at least one resident with a suspected case (all
con rmed cases are also considered suspected), and \Deaths" indicates that the facility had at least
one resident death from COVID-19. Mean and standard deviation values of the outcomes in the
sample population are provided in parenthesis. In addition to ownership variables, controls include
facility characteristics, resident composition, and local characteristics as described in Section 4.2.4.
We allow di erent intercepts for facilities missing data on a control variable.

cilities than non-PE facilities. Most notably, prior PE ownership was associated
with a 1.9 pp greater likelihood of con rmed resident cases [95% CI, -0.2 to 4.0 pp;
p :080]. Prior PE facilities also saw increases in resident deaths, but with statistical
signi cance less robust to di erent speci cations.

PE ownership was also associated with statistically signi cant decreases in sta
outbreaks. This association was a reduction of 5.4 pp [95% CI, -9.8 to -1.1 pp;
p :014] for the likelihood of a con rmed sta outbreak and 8.7 pp [95% CI, -13.4
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Figure 4.3 : PE ownership and presence of any reported sta cases

Notes: The gure presents estimates of a logistic regression model relating facility ownership
and sta outcomes. Point estimates represent the incremental or marginal e ect of a change in
ownership status on the predicted probability that the facility reports presence of COVID-19 among
sta. Error bars represent the corresponding 95% con dence interval. The outcome \Con rmed"
indicates that the facility had at least one sta member with a laboratory positive COVID-19 test,
\Suspected" indicates that the facility had at least one sta member with a suspected case (all
con rmed cases are also considered suspected), and \Deaths" indicates that the facility had at least
one sta death from COVID-19. Mean and standard deviation values of the outcomes in the sample
population are provided in parenthesis. In addition to ownership variables, controls include facility
characteristics, resident composition, and local characteristics as described in Section 4.2.4. We
allow di erent intercepts for facilities missing data on a control variable.

to -4.0 pp;p :001] for the likelihood of a suspected sta outbreak (Figure 4.3).
Consistent and widespread PPE use is an important infection control protocol,
and a likely predictor of how facilities fared during the pandemic. McGarry et al.
(2020) nd that PPE shortages are both prevalent (with more than 20% of facilities
reporting severe shortages) and impactful, as nursing homes with COVID-19 out-
breaks were more likely to report shortages. We therefore consider access to PPE

a measure of facility capability and resources. Coinciding with decreased outbreak
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Figure 4.4 : PE ownership and personal protective equipment shortages

Notes: The gure presents estimates of a logistic regression model relating facility ownership
and PPE shortages. Point estimates represent the incremental or marginal e ect of a change in
ownership status on the predicted probability that the facility reports insu cient PPE. Error bars
represent the corresponding 95% con dence interval. The outcome \N95 Masks" indicates that
the facility reported to lacking a su cient supply of N95 masks to last for one week. Similarly,
the outcome \Surgical Masks" indicates that the facility reported a shortage of surgical masks.
Other dependent variables are de ned analogously. Mean and standard deviation values of the
outcomes in the sample population are provided in parenthesis. In addition to ownership variables,
controls include facility characteristics, resident composition, and local characteristics as described
in Section 4.2.4. We allow di erent intercepts for facilities missing data on a control variable.

likelihood, PE-owned facilities also saw fewer PPE shortages. Relative to non-PE
facilities, PE ownership was associated with mean decreases in probability of short-
age for all six types of PPE, ranging from -2.3 pp for hand sanitizer to -7.6 pp for
surgical masks. With the exception of hand sanitizer, all estimates are statistically
signi cant at the 5% level. In contrast, previous PE ownership was associated with
increased average probabilities of shortage for all six categories of PPE, ranging from

2.3 pp for eye wear to 7.3 pp for gownp[ :01 for all] (Figure 4.4).
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4.4 Discussion

As private equity acquisitions in healthcare have grown in recent decades, so too have
concerns that PE's focus on pro ts will hurt patients and providers. PE acquisitions
of nursing homes have been particularly controversial due to their volume, the par-
ticular vulnerability of nursing home residents, and the fact that nursing home care
is largely nanced by Medicare and Medicaid. Accordingly, these investments have
received signi cant scrutiny from regulators, policymakers, and the public. Critics
have recently suggested that PE owners have exacerbated the impact of the COVID-
19 pandemic on nursing homes. Our analysis of the nationwide survey responses,
however, suggests that these concerns may be misplaced.

We nd that when controlling for facilities' characteristics, patient composition,
and the size of local COVID-19 outbreaks, PE ownership is associated with lower
likelihood of COVID-19 outbreaks among residents and sta, as well as with fewer
shortages of critical PPE. In other words, our ndings suggest that PE owners were
more successful at preventing outbreaks at their facilities and ensuring stocks of
necessary protective equipment. These results are consistent with prior research in
non-healthcare settings that observe PE owners to improve product (Bernstein and
Sheen, 2016) and workplace (Cohn et al., 2019) safety. Notably, the estimated e ects
of PE ownership are relative to other for-pro t and chain facilities, suggesting that
PE owners had unique managerial aptitude or resources not shared by other for-
prot chains. Furthermore, insofar as PE owners are more pro t-motivated than
other for-pro t facilities, the nancial repercussions accompanying an outbreak may
have only strengthened PE's incentives to take preventative measures.

In contrast, we nd that prior PE ownership is associated with PPE shortages
and, to a lesser extent, resident outbreaks. This suggests that while PE owners may

have invested in protecting their current facilities from outbreaks, previously PE
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owned facilities may have lacked managerial or nancial resources to do the same.
One possibility is that the nancial practices implemented by PE owners|such as
selling the real estate of acquired facilities (Zuckerman, 2010; Genesis HealthCare,
2011)|may have had long-run nancial impacts inhibiting facilities' preparedness?
While our ndings do not provide speci ¢ mechanisms, they do suggest further study
of the long-run impacts of PE ownership as a topic for future research.

Our study cautions against a presumption that PE ownership is necessarily bad
for patients and providers. Rather, it suggests that policymakers, researchers, and
the media should take an evidence-driven approach in assessing the impact of pri-
vate equity in the healthcare industry. It is likely that PE will continue to acquire
providers across the healthcare industry, and policymakers should exercise caution
by ensuring that the necessary data is collected and analyzed to understand both the

immediate and long-lasting e ects of PE acquisitions in various healthcare settings.
4.4.1 Limitations

Our study has two key limitations stemming from the CMS-mandated survey data.
The rstis that the data are self-reported. As such, if PE-owned facilities systemati-
cally over- or under-report con rmed and suspected COVID-19 cases, our regression
estimates will be biased. Our results must therefore be read carefully as relying on
the assumption that any misreporting is not systematically di erent for PE-owned
facilities. The second limitation is that the survey data are incomplete: facilities were
not required to report cases prior to May 8, 2020, and 1,145 of the 15,423 providers
in the survey data either failed to respond or submitted data that failed CMS' data

quality checks. Our estimates will be biased in favor of PE-owned facilities if either

3 Sale-leasebacks create considerable cash ow (from the sale) at the expense of exposing facilities
to the risk of lease price increases. Such nancial decisions undertaken during PE management
create liabilities likely to outlast PE ownership, and may adversely a ect the long-run nancial
health of a facility or chain. Recent work (Begley and Weagley, 2020) suggests facilities' nancial
health may play a role in outcomes during the pandemic.
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PE-owned facilities experienced early outbreaks that concluded prior to May 1, or if
PE-owned facilities with COVID-19 outbreaks systematically failed to submit survey
responses that passed quality assurance checks.

In Appendix B.4, we perform several tests to investigate whether these data
limitations are likely to signi cantly bias our results. We rst assess the robustness
of our result to self-reporting concerns. Notably, we con rm our main nding that
PE-owned facilities had fewer outbreaks using data from state departments of health
(Abrams et al., 2020). Moreover, we nd no evidence that discrepancies between
case reports in state and federal data di er according to PE ownership. We also
consider whether survey incompleteness may bias our ndings, but do not observe

any systematic di erences between PE and non-PE facilities.
4.5 Conclusions

We nd PE ownership to be associated with reductions in the presence of reported
COVID-19 cases among residents and nursing sta, as well as with increased avail-
ability of PPE. These di erences are not explained by a facility's chain membership
or for-pro t status, suggesting a speci ¢ contribution of PE owners beyond introduc-
ing prot incentives or corporate management practices. The bene ts also do not
extend to previously PE-owned facilities, which were more likely to su er PPE short-
ages and, if anything, were more likely to experience resident outbreaks. Our ndings
suggest that PE ownership positively a ected patients and sta under COVID-19,
and that additional careful study of the long-lasting e ects of PE ownership is war-

ranted.
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Conclusion

Identifying the key determinants of the PE fund managers' incentives is important
because they likely have large e ects on fund performance and the outcomes of
the funds' portfolio companies. This dissertation examines the e ects of di erent
management fee structures and the level of competition in the portfolio companies’
industries. Studying other determinants of the PE fund managers' incentives in
future research will help us paint a more complete picture of key trade-o s that

shape their choices.
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Appendix A

Appendix of Chapter 3

A.1 Additional Detail on Data and Matching

A.1.1 Location of Facilities

In this section, we provide maps to illustrate the spatial distribution of PE (coral
circles) and non-PE facilities (turquoise circles). Facilities are distributed throughout
most of the continental United States, but are noticeably more sparse in the Mountain
States. Figure A.2 portrays all CMS-certi ed nursing facilities in our data, revealing
thatjcompared to non-acquired facilities|target facilities tend to be concentrated

in metropolitan areas. Upon restricting to only those facilities surviving the matching
procedure however (Figure A.3), the spatial distributions of facilities appear much

more similar.
A.1.2 Constructing HHI Measures

In this section, we provide the distribution of our facility-speci ¢ local concentra-
tion measure (Figure A.4) and details regarding its construction. We compute the

Her ndahl index based on total capacity (the total number of beds) across all other
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