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Abstract
The COVID-19-driven stock market crash in early 2020, as well as the recession fol-
lowing the financial crisis, generated sizeable operating losses for property–liability 
insurance companies. However, property–liability insurers were able to hold their 
capitalisation levels relatively stable during both recessions, issuing new capital and 
reducing dividends. We use these two recent recessions to empirically examine the 
determinants and consequences of capital issuances by property–liability insurance 
companies. We find that property–liability insurers raise capital to restore depleted 
levels due to operating losses and to fund business growth, and these determinants 
do not change during recessions. We further examine whether capitalisation levels 
constrain insurers’ ability to meet demand during recessions and find no evidence 
this occurs. We rather find that new capital is associated with premium growth in 
subsequent time periods. There seem to be fewer frictions affecting property–liabil-
ity insurers to recapitalise and accommodate demand compared to other financial 
services firms.

Keywords Property–liability · Capital issuance · Market frictions · Recessions

Introduction

The COVID-19 pandemic shook global stock markets. The S&P 500 index 
dropped 20% between December 31, 2019 and March 31, 2020, with drops large 
enough to trigger a market-wide circuit breaker, halting all trading on stock 
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exchanges.1 This crash generated sizeable operating losses for U.S. property–lia-
bility insurance companies. The (asset-weighted) average return on assets (ROA) 
of property–liability insurers in the first quarter of 2020 dropped over four per-
centage points from the fourth quarter of 2019, marking the lowest quarterly ROA 
since the financial crisis.

In this paper, we examine how U.S. property–liability companies issue capital 
differently during the boom and busts of the business cycle. Differences in issuance 
between boom-and-bust periods are indicative of frictions that limit insurers’ ability 
to supply the market. Understanding the interaction between capital issuances and 
the business cycle is particularly important in the post-COVID era as the pandemic 
waves and lingering policies to address the initial economic downturn threaten to 
cause future market woes. We finally explore whether capitalisation levels during 
recessionary periods constrain insurance companies’ ability to meet demand and to 
what degree new capital alleviates potential supply constraints.

We use comprehensive financial data from nearly every property–liability insurer 
in the U.S. from the first quarter of 2002 to the second quarter of 2022. We find 
that property–liability insurers issue capital for two main reasons: to fund additional 
business growth and to restore capital depleted by operating losses. Since our data 
span both the financial crisis and the COVID-19 recession, we are able to examine 
whether these driving forces change during recessionary periods. We fail to find evi-
dence that this is occurring, indicating a low likelihood that frictions in financial 
markets limit insurers’ ability to recapitalise.

We also analyse the partial correlations between an insurer’s characteristics and 
its decision to pay stockholder dividends, which directly reduce an insurer’s capitali-
sation level. We find that insurers are less likely to pay stockholder dividends when 
their capitalisation level and earnings are low, and that insurers are less likely to pay 
dividends when they have growth opportunities. These results support the view that 
property–liability insurers use both capital issuances and dividend cuts to restore 
their capitalisation levels and to support business growth.

We next find that insurance companies that issue capital experience growth in 
premiums and assets and are less likely to pay stockholder dividends. This last result 
indicates that insurers seem to simultaneously use both new capital and dividend 
cuts as alternative ways to restore their capitalisation levels. We do not find evidence 
that companies’ capitalisation levels constrain their premium growth during reces-
sions. On the contrary, we find evidence that insurance companies that issue new 
capital tend to experience larger premium growth. Again, we find no evidence of 
frictions that might limit insurers’ ability to meet market demand.

We explicitly examine whether insurance companies’ capitalisation levels con-
strain their ability to meet demand during recessions. Controlling for contracting 
demand with a tight set of fixed effects (Degryse et al. 2019), we do not find any 
evidence that companies’ capitalisation levels constrain their premium growth dur-
ing recessions and limit insurers’ ability to meet market demand.

1 See https:// www. wefor um. org/ agenda/ 2020/ 03/ stock- market- volat ility- coron avirus/.

https://www.weforum.org/agenda/2020/03/stock-market-volatility-coronavirus/
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We make two primary contributions. First, we contribute to the literature on 
recessions’ economic and financial consequences. A growing body of research 
focuses explicitly on the COVID-19 pandemic and studies its cost for consumers 
(Coibion et al. 2020), stock market reaction (Baker et al. 2020), asset prices (Sinagl 
2020) and small businesses (Bartik et al. 2020), and the effect of other financial con-
straints on firm outcomes during the pandemic (Fahlenbrach et al. 2020; Pagano and 
Zechner 2022). Our research is related to Li et al. (2020), who examine banks’ lend-
ing growth when demand for liquidity increased during March 2020. They docu-
ment that banks’ pre-pandemic holding of liquid assets and capitalisation levels did 
not constrain banks’ credit supply in the first quarter of 2020, which is in stark con-
trast to banks’ credit supply during the financial crisis, as shown by Cornett et al. 
(2011) and Acharya and Mora (2015). We add to this literature by showing that 
property–liability insurance companies respond differently to recessions, specifi-
cally, they (1) raise new capital to restore depleted levels, (2) cut dividends and (3) 
do not appear to restrict insurance supply during recessions. Our results also com-
plement and extend the study of Berry-Stölzle et  al. (2014), who examine capital 
issuances of life insurance companies during the financial crisis.

Second, we contribute to the literature on contagion and systemic risk. There is a 
large literature analysing contagion effects during the global financial crisis, focus-
ing on sovereign debt (Wegener et  al. 2019), stock markets (Wang et  al. 2017), 
cross-market linkages of emerging markets (Aloui et  al. 2011) and dependencies 
between financial sector stocks and real economy stocks (Baur 2012). There is a 
specific branch of the literature focusing on contagion and systemic risk in the finan-
cial services sector (e.g. Billio et al. 2012; Pais and Stork 2013; Bierth et al. 2015; 
Daly et al. 2019; Chen et al. 2020).2 These studies document that financial services 
firms, including property–liability insurance companies, are interconnected but fail 
to disentangle whether insurance companies are a source or a victim of systemic 
risk. To establish property–liability insurers as the source of systemic risk, it is nec-
essary to show how the failure of one insurer leads to a chain reaction of failures of 
other firms. Kanno (2016) analyses the systemic importance of the global reinsur-
ance network to the global non-life insurance market and finds that systemic risk via 
the reinsurance network is relatively restricted. Park and Xie (2014) and Chen et al. 
(2020) examine reinsurance relationships between property–liability insurers as a 
possible source of contagion and come to a similar conclusion. Our research adds to 
this literature by examining the ability of property–liability insurance companies to 
raise new capital—or the lack thereof—as a possible source of contagion. Our result 
that property–liability insurers did not have difficulties raising new capital through 
issuances and dividend cuts during recessionary periods is inconsistent with a con-
tagion effect that creates systemic risk among property–liability insurers and their 
business partners. Moreover, our results provide evidence that the business model of 

2 An additional focus in this literature is regulation, in particular lessons that can be learned for bank-
ing regulation from the financial crisis (Dermine 2013; Cabral 2022). For a review of this literature, see 
Meier et al. (2021)
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the property–liability insurance industry is surprisingly resilient, allowing insurance 
companies to supply the market during economic downturns.

Our paper also adds to the growing literature examining dividend payments by 
insurance companies during crisis periods (Reddemann et  al. 2010; Jakubik and 
Teleu 2022). This literature has focused mostly on European markets and examined 
dividend payments largely in isolation. We add to this literature by examining U.S. 
insurers and by expanding the analysis to include more detailed capital issuance 
decisions as well. Finally, our analysis of the time periods following capital issu-
ances also adds to the literature on property–liability insurers’ capital structure (e.g. 
Cheng and Weiss 2012).

Data overview and aggregate industry dynamics

The goal of this paper is to examine why U.S. property–liability companies issue 
capital and the consequences of these issuances with a particular focus on the busi-
ness cycle. To conduct this analysis, we need (1) to determine recessionary peri-
ods and (2) a comprehensive financial dataset of U.S. property–liability insurance 
companies. We determine recessionary periods using the National Bureau of Eco-
nomic Research (NBER) Business Cycle Dating Committee’s assessment of the 
business cycle.3 We use quarterly financial statement data of the universe of U.S. 
property–liability insurance companies, which comes from their regulatory filings 
with state insurance commissioners. Our data span from the first quarter of 2002 
through the second quarter of 2022. According to NBER, the sample period spans 
two recessions: (1) the financial crisis (i.e. December 2007–June 2009) and (2) the 
COVID-19 recession (i.e. February–April 2020).

The initial sample includes all property–liability insurance companies. We 
exclude firms that operate primarily as reinsurers and exclude filings from insurers 
that ceased operations prior to the filing date and filings from state funds and resid-
ual markets. We then remove those companies with organisational structures other 
than a stock or mutual company. Next, we drop insurer-quarter observations with 
non-positive values for total net admitted assets, policyholder surplus, net premiums 
written, premiums earned or losses incurred. We then exclude firms whose rein-
surance activity casts doubt on their ability to sustain as a solvent and independent 
insurer. Specifically, we remove observations if either the ratio of reinsurance ceded 
to the sum of direct premiums written and reinsurance assumed or the ratio of rein-
surance assumed to the sum of direct premiums written and reinsurance assumed 
has a value below zero or above one. Finally, we exclude observations if the previ-
ous year’s values are not available, as our analysis uses up to four lags. The resulting 
sample includes 74,329 observations from 1873 unique insurers.

To get a better sense of the overall financial landscape of property–liability insur-
ers, we begin by looking at aggregate industry dynamics. More precisely, we aggre-
gate the profitability, capitalisation and capital issuance activity of all insurers in 

3 See https:// www. nber. org/ cycles. html.

https://www.nber.org/cycles.html
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our sample, and we plot these industry-wide aggregates for the whole sample period 
(i.e. 2001–2022).4 Figure 1 presents these visuals with NBER defined recessionary 
periods highlighted in gray.5

Panel A presents the (asset-weighted) average profitability of property–liability 
insurance companies, underwriting profitability and investment profitability. We 
measure profitability with the ROA, which is calculated as the ratio of net income 
(including unrealised capital gains) to the one-period lagged total net admitted 
assets. Underwriting profitability is measured as the ratio of net underwriting gains 
to one-period lagged total net admitted assets. Investment profitability is measured 
as the ratio of net investment gain plus unrealised capital gains to lagged total net 
admitted assets. While the profitability of property–liability insurance companies 
is relatively volatile, the two most recent recessions associated with the COVID-19 
pandemic and the financial crisis presented real shocks to property–liability insur-
ers’ profitability with profits falling sharply. Interestingly, Panel A also shows a 
sharp decrease in property–liability insurers’ profitability in the second quarter of 

Fig. 1  Property–liability insurers’ profitability, capitalisation and capital management: 2001–2022. This 
figure plots the quarterly time series of sample aggregates for all property–liability insurance companies 
in our sample. The shaded years indicate recessions

4 NBER determined that there was a recession from March to November of 2001. Due to data restric-
tions, our analysis starts with the first quarter of 2002 and therefore does not include the 2001 recession.
5 For a more detailed discussion of aggregate industry dynamics, please refer to the Online Appendix.
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2022, which aligns with high stock market volatility during that time. Due to current 
data availability, a more detailed analysis of events in 2022 has to be left for future 
research.6

The (asset-weighted) average capitalisation of property–liability insurance com-
panies is shown in Panel B. We measure capitalisation with the ratio of total capi-
tal and surplus as regards policyholders to total net admitted assets. Compared to 
profitability swings in Panel A, changes in capitalisation during the two most recent 
recessions were small, which suggests that insurers were able to smooth shocks to 
income to mitigate their impact on capitalisation.

Panel C depicts the (asset-weighted) average of the amount of new capital issued 
by property–liability insurance companies, which includes all types of new capital 
from paid-in capital to surplus notes. It scales the total amount issued during a quar-
ter by the total amount of capital and surplus an insurer has on its balance sheet at 
the beginning of the quarter. Issuing new capital is one mechanism that allows insur-
ers to smooth shocks to income. Panel C shows that property–liability insurers regu-
larly issue new capital, but average amounts are small with the two largest spikes 
occurring during and in the aftermath of the financial crisis.

Panel D presents the (asset-weighted) frequency of stockholder dividend pay-
ments among property–liability insurers that are organised as a stock company. Divi-
dend payments directly reduce an insurer’s capitalisation level. Reducing the amount 
and frequency of dividend payments is an alternative mechanism for stock compa-
nies to preserve capital. Panel D shows that the frequency of dividend payments is 
substantially lower during the financial crisis than in other time periods. Further-
more, we see that companies scaled back dividend payments during the COVID-19 
pandemic. Our regression analysis explores the drivers of insurers’ decisions to pay 
dividends in more detail and confirms that dividend payments are indeed more fre-
quent among better capitalised insurers.

Which property–liability insurers issue new capital?

To examine which property–liability insurers issue new capital, we follow the 
approach of Hovakimian et al. (2001), Leary and Roberts (2005) and Berry-Stölzle 
et al. (2014) and construct measures of capital issuance for new paid-in capital and 
surplus notes from insurance companies’ quarterly balance sheets and statements of 
income. A capital issuance is defined as having occurred if the amount of new paid-
in capital or new surplus notes, scaled by the company’s surplus as regards policy-
holders of the previous quarter, exceeds 2%.7

7 For a detailed discussion of variable creation please refer to the Online Appendix.

6 In an unreported robustness check, we drop all observations after the end of the COVID-19 recession 
and repeat the analysis. The results based on the shortened sample period that runs from the first quarter 
of 2002 to the second quarter of 2020 allows the same conclusions as the results presented in the paper.
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We use regression analysis to examine the determinants of capital issuance focus-
ing explicitly on differences between recessionary periods and other time periods.8 
To do this, we interact all explanatory variables with an indicator for recessionary 
and non-recessionary periods, which allows the coefficients on explanatory varia-
bles to differ across these groupings. We can then test the significance of the differ-
ence with a Wald test. Formally, we estimate the following model:

where Issuancei,t is one of our capital issuance measures, Distressi,t is a vector of 
variables measuring insurer i’s financial distress costs, Growthi,t is the year-over-
year percentage growth in net premiums written for quarter t, Xi,t is a vector of con-
trol variables; Recessiont is an indicator equal to one for recessions, Other Quarterst 
is an indicator equal to one for all non-recessionary quarters, and �i,t is a random 
error term.9

We use a logistic regression model when estimating Eq.  (1) with the capital 
issuance indicator as the dependent variable. The alternative specification with the 
amount of capital issued relative to last quarter’s capital and surplus as the depend-
ent variable is estimated as a tobit regression model accounting for censoring at 
zero. Standard errors for both models are clustered at the insurer level.

We use three variables capturing an insurer’s financial distress costs. Since com-
panies with high capitalisation levels are less likely to experience financial distress, 
we use the ratio of policyholder surplus to total net admitted assets as an inverse 
proxy for financial distress costs. We include the natural logarithm of the capital-to-
assets ratio in the model to account for the positive skew. If an insurer is profitable 
and retains earnings, then these retained earnings will increase surplus and reduce 
the need to raise new capital. To account for this expected negative association, the 
ratio of an insurer’s net income, including changes in net unrealised capital gains, 
scaled by lagged total net admitted assets is included in our model. We expect a 
negative relationship between an insurer’s ROA and capital issuances. To capture 
any additional, non-linear effects of operating losses, we also include an indicator 
variable equal to one in quarters in which an insurer’s net income is negative. Our 
empirical design follows Berry-Stölzle et al. (2014) and is based on the assumptions 
that business choices: (1) precede capital considerations and (2) shape an insurer’s 
profitability and capitalisation. We therefore treat an insurer’s business decisions 
and the resulting financial performance as exogenous.

(1)

Issuancei,t = �t + Recessiont ∙
(

� ′

1Distressi,t + �2Growthi,t + � ′

3Xi,t
)

+ Other Quarterst ∙
(

� ′

4Distressi,t + �5Growthi,t + � ′

6Xi,t
)

+ �i,t,

8 Due to the role of capital in property–liability insurance companies, we hypothesise a positive relation-
ship between (1) an insurer’s growth opportunities and capital issuances and (2) an insurer’s financial 
distress costs and capital issuances. The discussion of the role of capital in property–liability insurance 
companies, which led to these hypotheses, can be found in the Online Appendix.
9 We code the following quarters in the 2002–2020 sample period as recessionary quarters: Q1 2008, Q2 
2008, Q3 2008, Q4 2008, Q1 2009, Q2 2009, Q1 2020 and Q2 2020.
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We include the year-over-year percentage change in net premiums written for 
quarter t in the model to capture changes in investment opportunities. We expect 
a positive relationship between an insurer’s premium growth and capital issuances.

The vector of control variables includes: (1) the ratio of reinsurance ceded to the 
sum of direct premiums written and reinsurance assumed (i.e. a reinsurance utilisa-
tion measure), (2) the natural logarithm of total net admitted assets, (3) the standard 
deviation of an insurer’s loss ratio over the past three quarters, (4) an indicator vari-
able distinguishing between commercial and personal line carriers and (5) a set of 
dummy variables for whether the insurer has the organisational form of a mutual 
company, is affiliated with an insurer group or its parent company is listed on the 
stock exchange.10 We include quarter indicators to control for any possible differ-
ences across time periods and adjust standard errors for insurer-level clustering.

Summary statistics

Table  1 reports descriptive statistics of the variables used in the regression anal-
ysis. Note that the Ln(Capital/Assets), the Net income/Lagged Assets and the Std. 

Table 1  Summary statistics

This table reports summary statistics for the variables used in the analysis. The sample includes quarterly 
data from Q1 2002 through Q2 2022

N Mean SD 10th percentile Median 90th percentile

Capital issuance 74,329 0.040 0.197 0.000 0.000 0.000
Amount issued/lagged capital 74,329 0.012 0.163 0.000 0.000 0.000
Dividend 55,915 0.138 0.345 0.000 0.000 1.000
Large dividend 55,137 0.045 0.207 0.000 0.000 0.000
Issuance of surplus notes 3006 0.128 0.334 0.000 0.000 1.000
Ln(NPW) 74,329 9.268 1.805 6.882 9.257 11.633
Ln(Capital/Assets) 74,329 − 0.926 0.392 − 1.416 − 0.914 − 0.424
Net income/Lagged Assets 74,329 0.006 0.022 − 0.016 0.007 0.027
Indicator: negative net income 74,329 0.257 0.437 0.000 0.000 1.000
Growth in net premium written 74,329 0.091 0.249 − 0.168 0.046 0.406
Reinsurance ceded 74,329 0.391 0.296 0.024 0.345 0.831
Ln(Assets) 74,329 11.735 1.785 9.407 11.689 14.094
Std. Dev.(Loss ratio) 74,329 0.135 0.155 0.025 0.088 0.286
Indicator: personal lines carrier 74,329 0.687 0.464 0.000 1.000 1.000
Indicator: mutual 74,329 0.248 0.432 0.000 0.000 1.000
Indicator: group 74,329 0.690 0.463 0.000 1.000 1.000
Indicator: listed 74,329 0.043 0.203 0.000 0.000 0.000

10 The loss ratio is calculated as the ratio of losses and loss adjustment expenses incurred to premiums 
earned. We calculate the standard deviation of the loss ratio at time t on a rolling window basis using the 
loss ratio’s values at points in time t, t − 1, t − 2 and t − 3.
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Dev.(Loss ratio) variables are winsorised at 1 and 99% and that the Growth in net 
premium written variable is winsorized at 5 and 95% to reduce the influence of out-
liers on our results. On average, about 4% of property–liability insurers issue new 
capital in a quarter, which corresponds to an annualised average of 16%. The amount 
of new capital raised by the average company in a given quarter is about 1% of its 
existing capital and surplus. Most of the raised capital is in the form of common or 
preferred stock, as only about 13% of all issuances are surplus note issuances.

Regression results

Table 2 presents the estimates from Eq.  (1). We find that property–liability insur-
ance companies with lower capitalisation levels are more likely to issue new capital. 
Columns (1) and (2) indicate that if an insurance company’s capitalisation levels 
drop from one standard deviation above to one standard deviation below the sam-
ple mean of Ln(Capital/Assets) then the probability that the insurer issues capital 
increases by 3.1% and 9.5% for non-recessionary and recessionary periods, respec-
tively. Similarly for Net income/Assets, Columns (1) and (2) show that moving from 
one standard deviation above to below the sample mean increases the probability 
of capital issuance by 1.5% and 1.4% for non-recessionary and recessionary peri-
ods, respectively. If net income is negative, the probability of issuance increases by 
an additional 1.0% (1.1%) in non-recessionary (recessionary) periods. These results 
support the view that property–liability insurance companies issue new capital to 
restore capitalisation levels depleted by operating losses to avoid the negative con-
sequences/costs associated with financial distress. However, Column (3) shows that 
for all three financial distress cost proxy variables, we fail to find a statistically sig-
nificant difference between non-recessionary and recessionary periods based on a 
Wald test. The last row in Table 2 presents the p-value of a Wald test for a joint 
null hypothesis, which we again fail to reject. There is no evidence in Table 2 that 
the relationship between depleted capital and capital issuances is different during 
recessions.11

The results for the Amount Issued/Capital as the dependent variable presented in 
columns (4) through (6) allow similar conclusions. The coefficient of the Ln(Capital/
Assets) variable is negative and significant. Based on the estimate in column (4) for 
non-recessionary quarters, moving from one standard deviation above to below the 
sample mean increases the amount of capital issued as a percent of last quarter’s 
capital and surplus by 1.5%, which is a large effect compared to the unconditional 
mean of 1.2%. The comparable number for recessions is even larger at 6.5%. Simi-
larly, property–liability insurance companies with lower net income issue signifi-
cantly more capital. Moving from one standard deviation above to below the mean 
of the Net income/Assets variable increases the amount of capital issued as a percent 
wcapital issued increases by an additional 0.4% in both periods. Again, we cannot 

11 We also include a recession indicator variable in the model and re-estimate it with (and without) time 
fixed effects. The recession indicator is insignificant in both specifications; we fail to find evidence that 
insurers are more or less likely to issue capital during recessions.
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reject the joint null hypothesis that the coefficients of the two proxies for financial 
distress costs are equal across recessionary and non-recessionary periods.12

Next, we examine growth opportunities as proxied by the year-over-year percentage 
change in net premiums. Table 2 shows that in both models and time periods, the coef-
ficients for growth opportunities are positive and statistically significant, which aligns with 
theoretical predictions. The difference between time periods for either model is not statisti-
cally significant. These results imply that property–liability companies were able to raise 
new capital and finance growth even during bust cycles. Overall, we fail to find evidence 
that the relationship between capital issuance and depleted capital or growth opportunities 
varied during the COVID-19 pandemic or the financial crisis.13

Interestingly, the coefficients of the Mutual control variable in Table 2 indicate that a 
firm’s organisational firm may have different implications for capital issuance decisions in 
recessions compared to other time periods. The explanatory power of the two major drivers 
of capital issuances, funding additional business growth and restoring capital depleted by 
operating losses, remains unchanged, making it unlikely that frictions in financial markets 
limit insurers’ ability to recapitalise during recessions.

Which property–liability insurers pay dividends?

Cutting dividends is an alternative way for stock insurance companies to preserve 
capitalisation levels. We expand our analysis to dividend payments and examine the 
conditional correlations between an insurer’s characteristics and its dividend policy. 
The model specification is as follows:

where Dividendi,t is one of two dividend policy measures, and all other variables are 
as defined in Eq. (1). Our first dividend policy measure is an indicator variable equal 
to one if an insurer pays stockholder dividends in quarter t, and zero otherwise. The 
second is an indicator variable equal to one if an insurer pays dividends in quarter 
t that are larger or equal to the total amount of dividends paid during the past five 
quarters. The second indicator captures whether the dividend payment continues at 

(2)
Dividendi,t = �t + Recessiont ∙

(

�
′

1Distressi,t + �2Growthi,t + �
′

3Xi,t

)

+ Other Quarterst ∙
(

�
′

4Distressi,t + �5Growthi,t + �
′

6Xi,t

)

+ �i,t ,

13 The analysis in this section focuses on individual property–liability insurance companies, but some 
of these companies are members of an insurance group and may be able to obtain capital more easily. To 
show our results in Table 2 are from external financing rather than internal, we re-estimate Eq. (1) using 
a subsample of single unaffiliated insurers. The results of this estimation and a detailed discussion can be 
found in the Online Appendix. The estimated relationships for single unaffiliated insurers show the same 
patterns as the results for the full sample of all property–liability insurance companies indicating that our 
results from Table 2 are the result of external financing.

12 Again, we include a recession indicator variable into the model and re-estimate it with (and without) 
time fixed effects. The recession indicator is insignificant (significant, coefficient = − 0.674, p = 0.068) 
in the model with (without) time fixed effects. This result can be interpreted as providing some evidence 
that, on average, the amount of capital issued during recessions tends to be lower than the amount raised 
during all other periods.



13Capital issuances and premium growth in the property–liability…

the previous level or higher while allowing for the dividend to be paid in a different 
quarter than in the previous year; the alternative category is basically a dividend cut 
or zero dividend. We exclude mutual insurance companies from this analysis as they 
do not pay stockholder dividends.

Table 3 presents the pooled logistic regression estimates. We find a positive and signifi-
cant relationship between property–liability insurers’ capitalisation and the likelihood that 
they pay dividends and for dividend payments that are larger or equal to the total amount 
of dividends paid during the past five quarters. Columns (1) and (2) show that moving 
from one standard deviation below to above the mean of Ln(Capital/Assets) increases the 
probability of dividend payment by 2.9% for non-recessionary periods and 1.9% for reces-
sionary periods. Columns (4) and (5) are interpreted as a one standard deviation move-
ment from below to above the mean increases the probability of a large dividend payment 
by 1.2% in boom quarters and 0.8% in bust quarters. For both dividends and large divi-
dends, the difference is not statistically significant across time periods.

Similarly, we find a positive and significant relationship between insurers’ profitabil-
ity and the likelihood of both any and large dividend payments. Column (4) shows that 
a two-standard deviation increase in Net income/Assets increases the probability of a 
large dividend payment by 0.9%, with no statistical difference between time periods. 
For any dividend, we find that a two-standard deviation increase in Net income/Assets 
increases the probability of a dividend payment by 4.0% and 0.6% for non-recessionary 
and recessionary periods, respectively. Column (3) indicates that the difference across 
time periods is statistically significant at the 1% level. Columns (1) and (4) show that 
if net income is negative, the probability of any (a large) dividend payment increases 
by an additional 3.1% (1.2%), with no statistical difference between the time periods. 
Together these results indicate that property–liability companies’ decisions to pay size-
able dividends are comparable in both recessionary and non-recessionary periods, but 
the extreme decisions to start paying dividends or to cut dividends to zero are less sen-
sitive to net income during recessions. The significant difference in coefficients on Net 
income/Assets across the two groupings also holds for the joint test for the equality of 
coefficients of all three proxies for financial distress costs.

We can conclude that dividend policy allows property–liability insurers to 
manage their capitalisation. Importantly, the estimated relationships for large div-
idend payments are stable across recessionary and non-recessionary periods. Our 
results indicate that when paying (or not paying) dividends, property–liability 
insurers adjust their decision-making process to some degree during recessions.

The negative and statistically significant coefficients on Growth in net premiums 
written in Table 3 provide evidence that property–liability insurers adjust their dividend 
policies when growth opportunities exist. Property–liability companies seem to make 
cuts to dividends to fund new business growth during both normal and recessionary 
times, and the estimates are not statistically different between time periods.

Overall, our results indicate that some firm characteristics may have different 
implications for dividend policy in recessions compared to other time periods. For 
the decision to make dividend payments that are at least as large as last year’s divi-
dends, funding additional business growth and restoring capital depleted by operating 
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losses are important considerations for property–liability insurance companies both 
in normal time periods as well as during recessions.14

Consequences of capital issuances

To explore the consequences of capital issuances, we analyse how property–liabil-
ity insurer outcomes change in the time periods following a capital issuance. Our 
analysis focuses on six outcomes: (1) premium revenue measured with the natural 
logarithm of insurer i’s net premiums written in quarter t + 1, (2) firm size measured 
with the natural logarithm of total net admitted assets, (3) an insurer’s capitalisation 
level measured with the natural logarithm of the capital to asset ratio, (4) reinsur-
ance utilisation measured with the ratio of reinsurance ceded to the sum of direct 
premiums written and reinsurance assumed, (5) whether an insurer pays dividends 
to stockholders captured by an indicator variable and (6) whether insurer i pays divi-
dends to stockholders in quarter t + 1 that are larger than or equal to the total amount 
of dividends paid during the previous five quarters. For each of the six outcome 
variables, we separately estimated the following fixed-effects regression model:

where Issuance in Recessioni,t is an indicator variable equal to one if an insurer 
issues capital during a recession and zero otherwise, Issuance in Other Periodi,t is 
an indicator variable equal to one if an insurer issues capital during a quarter that is 
not classified as a recession and zero otherwise, Xi,t is a vector of control variables, 
�t and �i are quarter and insurer fixed effects, respectively, and �i,t is a random error 
term. The first four outcome models are estimated with the standard fixed-effects 
estimator and standard errors are clustered at the insurer level. For the first three of 
these four models, the estimated coefficients can be interpreted as growth elastici-
ties. The outcome variables five and six are binary variables and we estimate Eq. (3) 
with a conditional fixed-effects logistic regression. This estimation can only include 
insurers that pay dividends at least once during the sample period; other insurers are 
removed from the sample.

Table  4 presents the results. Column (1) indicates that property–liability insur-
ers issuing capital experience premium growth in subsequent quarters. The significant 
results in Column (1) for non-recessionary periods suggest that insurers issuing capital 
increased their net premiums written in subsequent quarters by 2.97% on average. Capital 

(3)

Outcomei,t+1 = �t + �i + �1IssuanceinRecessioni,t + �2IssuanceinRecessioni,t−1
+ �3IssuanceinRecessioni,t−2 + �4IssuanceinRecessioni,t−3
+ �5IssuanceinOtherPeriodi,t + �6IssuanceinOtherPeriodi,t−1
+ �7IssuanceinOtherPeriodi,t−3 + �8IssuanceinOtherPeriodi,t−4
+ � ′

9Xi,t + �i,t,

14 The Online Appendix includes an additional analysis on which insurers issue surplus notes rather than 
common or preferred capital.
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issuances during recessions result in higher premium growth of 6.91% on average. The 
difference between recessionary and non-recessionary periods is statistically significant 
(p = 0.039).15 Column (2) similarly shows that insurers issuing capital experience growth 
of total assets in subsequent quarters. Column (2) shows an average growth rate of 0.61% 
for non-recessionary periods and 1.62% for recessionary periods, with the difference 
between the two groups being statistically significant (p = 0.005). This implies that either 
new capital is associated with a larger growth rate during recessions or that insurers raise 
more capital per issuance during economic downturns resulting in the larger coefficient 
estimates for the issuance indicators.

Column (3) indicates that insurers issuing capital do not seem to increase their 
capitalisation. The average of the coefficients on non-recessionary and recession-
ary quarters implies a slight reduction of the capital-to-assets ratio of −  0.21% 
and − 0.25%, respectively. These results suggest that insurers that issue capital 
tend to use the additional capital to fund new growth rather than to fully restore 
their depleted capitalisation levels, which stands in contrast to Berry-Stölzle 
et al.’s (2014) findings for life insurers. However, target capital structure theories 
predict that insurers return to their target capital structure incrementally over time 
after capital shocks forced them off target, and there is empirical evidence that it 
will take the average property–liability insurer 2.6 years to get back to its target 
capital level (Cheng and Weiss 2012; Altuntas et  al. 2015). To further examine 
the relationship between issuances and subsequent capitalisation levels, we create 
a subsample of the firm-year observations that are in the lowest decile of the sam-
ple distribution of insurers’ capitalisation levels and re-estimate the model in Col-
umn (3). We expect that these very low capitalised firms give higher priority to 
restoring their capitalisation level than to funding business growth. For this sub-
sample, we find a slight increase in the capital-to-assets ratio following quarters 
with capital issuances for both recessionary and non-recessionary quarters, which 
provides some evidence in support of established capital structure theories.16

We find that new capital issuances do not result in changes in reinsurance utilisation. 
However, capital issuance significantly reduces the probability that a property–liability 
insurer pays dividends in subsequent quarters, as shown in columns (5) and (6). Four 
(four) of the eight coefficients are negative and significant in the model with the Divi-
dend (Large Dividend) indicator as the dependent variable, and we cannot reject the 
joint null hypothesis that the coefficients are the same in recessionary and non-reces-
sionary periods. These results indicate that insurers seem to simultaneously use new 
capital and dividend cuts as alternative ways to restore their capitalisation levels.

16 The results of this estimation and a more detailed discussion can be found in Online Appendix.

15 The negative and significant coefficient on the Ln(Capital/Assets) ratio in a regression with a premium 
measure as the dependent variable is surprising. However, we would like to point out that the coefficient 
of the Ln(Capital/Assets) ratio becomes insignificant in Model (3) in Table  5, which includes a more 
granular fixed-effects structure that also controls for different categories of capitalisation levels and the 
associated different premium dynamics.
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Does insurers’ capitalisation constrain supply during recessions?

There is empirical evidence that the availability of quality financial services, includ-
ing insurance, facilitates economic growth (e.g. Levine 1997; Arena 2008). That 
is why supply shortages of financial services are a major concern. There is grow-
ing empirical evidence that shocks to bank capital reduce loan supply and create 
spillover effects into the real economy (e.g. Cornett et al. 2011; Acharya and Mora 
2015; Acharya et  al. 2018; Dwenger et  al. 2020). We examine whether insurance 
companies’ capitalisation constrains their ability to meet demand during recessions. 
Demand obviously contracts, but the question is whether insurance supply meets the 
demand or falls short, leading to rationing with possible negative consequences for 
the real economy.

To answer this question, we exploit the variation in insurance demand across 
state markets. We add state-level premium data from Schedule T of insurers’ quar-
terly financial statements to our baseline dataset and estimate an expanded version 
of Eq.  (3) with insurer-state-quarter observations. The dependent variable is the 
natural logarithm of insurers’ state-level direct premiums written. The independent 
variables include the lagged indicators for capital issuance during recessions and 
all other periods, firm fixed effects and all firm-level characteristics from Eq.  (3). 
We additionally include interaction terms between a recession indicator and all firm-
level characteristics and a tight set of fixed effects to control for changes in state-
level demand over time. Singleton observations (i.e. insurance companies that only 
operate in one state market) are dropped from the analysis. The interaction terms 
with the recession indicator allow us to capture the differential effects of firm-level 
characteristics on premium growth during recessions while controlling for the base-
line pattern during normal periods. The main variable of interest is the interaction 
term between the recession indicator and insurers’ lagged capitalisation levels. The 
coefficient of this variable captures the differential effect of insurers’ capitalisation 
during recessions relative to normal times. If property–liability insurance compa-
nies’ capitalisation levels constrain their ability to meet insurance demand, the coef-
ficient of this interaction term will be positive and significant. This research design 
implicitly assumes that the COVID-19 health pandemic, as well as the financial cri-
sis, came as a surprise to property–liability insurance companies and can be treated 
as exogenous events.

Our controls for insurance demand are based on the approach proposed by 
Degryse et  al. (2019) and adopted to the specifics of the property–liability insur-
ance industry. The identifying assumption is that the demand for coverage from all 
insurance companies belonging to the same category of companies and writing busi-
ness in the same state and quarter is the same. The categories we use to distinguish 
between insurance companies are based on their size, financial strength measured 
with the regulatory risk-based capital (RBC) ratio, and the fraction of their busi-
ness in personal vs. commercial lines. Insurance demand is risk sensitive, and there 
is substantial empirical evidence that a major drop in insurance companies’ finan-
cial strength is associated with a decline in premium revenue (Epermanis and Har-
rington 2006; Eling and Schmit 2012). Epermanis and Harrington (2006) document 
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Table 5  State-level premium following capital issuances

Dependent variable: Ln(DPW)state,t+1

(1) (2) (3)

Issuance: other period (t) 0.082*** 0.082*** 0.069***
(0.020) (0.020) (0.020)

Issuance: other period (t − 1) 0.071*** 0.062*** 0.049**
(0.019) (0.020) (0.020)

Issuance: other period (t − 2) 0.066*** 0.060*** 0.048**
(0.020) (0.021) (0.020)

Issuance: other period (t − 3) 0.052*** 0.057*** 0.054***
(0.020) (0.020) (0.020)

Issuance: recessions (t) 0.052 0.050 0.083
(0.043) (0.046) (0.052)

Issuance: recessions (t − 1) 0.034 0.050 0.059
(0.039) (0.042) (0.044)

Issuance: recessions (t − 2) 0.092*** 0.110*** 0.106**
(0.034) (0.035) (0.046)

Issuance: recessions (t − 3) 0.061* 0.074** 0.080**
(0.035) (0.034) (0.040)

Ln(Capital/Assets) t − 0.182*** − 0.149** − 0.085
(0.064) (0.066) (0.058)

Recession × Ln(Capital/Assets) t − 0.032 − 0.036 0.019
(0.036) (0.040) (0.048)

Net incomet/Assetst−1 0.088 0.328 0.430
(0.335) (0.334) (0.330)

Recession × Net incomet/Assetst−1 − 0.479 − 0.257 − 0.582
(0.477) (0.474) (0.546)

Indicator: Neg. Net Incomet 0.021** 0.014 0.012
(0.011) (0.011) (0.011)

Recession × Neg. Net Incomet 0.020 0.009 − 0.013
(0.021) (0.020) (0.023)

Reinsurance cededt−1 0.958*** 0.978*** 0.929***
(0.100) (0.096) (0.093)

Recession × Reinsurance cededt−1 − 0.038 − 0.048 − 0.064
(0.046) (0.047) (0.051)

Ln(Assets)t−1 0.656*** 0.625*** 0.569***
(0.051) (0.054) (0.052)

Recession × Ln(Assets)t−1 − 0.000 0.008 − 0.007
(0.007) (0.009) (0.016)

Std. Dev.(Loss ratio)t−1 − 0.472*** − 0.446*** − 0.395***
(0.061) (0.063) (0.067)

Recession × Std. Dev.(Loss ratio)t−1 − 0.002 − 0.075 − 0.170
(0.107) (0.119) (0.121)

Insurer FE Yes Yes Yes
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that these revenue effects are less pronounced in personal lines where policyhold-
ers are protected by state guarantee funds than in commercial lines. Larger insur-
ance companies might have more brand recognition and the ability to absorb the 
fixed costs associated with marketing and advertising and brand recognition might 
influence demand. Our tightest specification uses sample quintiles of the RBC ratio 
and firm size, and four categories of the fraction of business in personal lines and 
includes state*quarter*RBC*personal*size fixed effects into the model.17,18

Our focus on premiums, which are determined by price times quantity of cov-
erage, reflects data availability issues. Unfortunately, property–liability insurance 
companies do not report prices and quantities separately.19 Under the assumption 
that insurance markets are competitive and that prices reflect the risk sensitivity of 
insurance demand, our tight set of demand fixed effects should absorb variations in 
prices across markets and time.

Table  5 presents the results of the fixed-effects estimation. The only differ-
ence between the three models is the exact specification of the fixed-effects struc-
ture controlling for insurance demand. Model (1) only includes state  ×  quar-
ter fixed effects, model (2) uses a more granular specification and includes 

This table reports results from fixed-effects regressions estimated with firm-state-quarter-level data. 
Standard errors are clustered at the insurer level. *, ** and *** denote statistical significance at the 10, 5 
and 1% levels, respectively

Table 5  (continued)

Dependent variable: Ln(DPW)state,t+1

(1) (2) (3)

State-quarter FE Yes
State-quarter-RBC-personal-size FE based on 0/1 

categories
Yes

State-quarter-RBC-personal-size FE based on quintiles Yes
Observations 1,099,430 1,042,670 966,796
R2 0.605 0.614 0.698
Wald tests of capital issuance coefficients
 Other quarters vs. recessions
  (t) 0.484 0.494 0.783
  (t − 1) 0.365 0.777 0.837
  (t − 2) 0.492 0.192 0.219
  (t − 3) 0.823 0.643 0.542
  (t) & (t − 1) & (t − 2) & (t − 3) 0.533 0.328 0.781

17 The four categories for the fraction of direct premiums written in personal lines are defined as follows: 
Less than 1%, 1–40%, 40–99%, 99% or more.
18 In their analysis of banks, Degryse et al. (2019) show that such a set of location-time-category fixed-
effects approximate individual customer fixed effects reasonably well. The specific specification Degryse 
et al. (2019) recommend for banks includes location-time-size-industry fixed effects.
19 See also Epermanis and Harrington (2006) for a more detailed discussion on why using premium rev-
enue is preferred over constructing an ex-post price measure to proxy for ex-ante prices.
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state × quarter × RBC × personal ×  size fixed effects coded based on above and 
below median values of the RBC ratio, fraction of premiums in personal lines and 
firm size, and model (3) is the tightest fixed effects specification based on sample 
quintiles of the RBC ratio and firm size, and four categories of the fraction of busi-
ness in personal lines to code the state × quarter × RBC × personal ×  size fixed 
effects.

We do not find any evidence that property–liability insurance companies’ capi-
talisation levels constrain their premium growth during the financial crisis and the 
COVID-19 recession. The interaction term between insurers’ capitalisation levels 
and the recession indicator is insignificant in all model specifications. Furthermore, 
none of the other interaction terms between the recession indicator and insurance 
company characteristics is significant. These results indicate that the relationships 
between insurance company characteristics and premium growth are stable over 
time.

We find additional evidence that insurance companies that issue capital tend to 
experience larger premium growth than their peers. In model (3), six of the eight 
issuance indicator variables are positive and significant and the Wald test results 
reported at the bottom of the table cannot reject the null hypothesis that the esti-
mated coefficients of the issuance indicators are the same during recessions and nor-
mal periods. Our results suggest that property–liability insurance companies’ ability 
to raise capital and meet market demand is not negatively impacted by recessions 
and might help insurers to overcome any potential limitations financial conditions 
might impose on premium growth. Again, we find no evidence that property–lia-
bility insurance companies’ capitalisation constrains their premium growth during 
recessions. We conclude that liability insurance companies were able to meet insur-
ance demand during the two most recent recessions.20

Conclusion

This paper examines the causes and consequences of capital issuances by U.S. prop-
erty–liability insurance companies. In our analysis, we focus particularly on the 
recession following the financial crisis and the most recent COVID-19 recession. 
For the industry as a whole, both recessions resulted in sizeable operating losses. 
However, property–liability insurers were able to hold their capitalisation levels rel-
atively stable during both a financial market and a pandemic-driven recession, issu-
ing new capital and reducing dividends. Our analysis of the causes of capital issu-
ances suggests that property–liability insurers issue capital for two main reasons: to 
fund additional business growth and to restore capital depleted by operating losses. 
Most importantly, we do not find any evidence that these driving forces change dur-
ing recessionary periods, making it unlikely that frictions in financial markets limit 
insurers’ ability to recapitalise.

20 An alternative model specification with premium growth rates and the amount of capital allows simi-
lar conclusions. See Online Appendix for details.
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We further examine whether capitalisation levels constrain property–liability 
insurers’ ability to meet demand during recessions. Contrary to the empirical evi-
dence in the banking industry, we do not find any evidence that property–liability 
insurance companies’ capitalisation levels constrained their premium growth during 
the financial crisis and COVID-19 recession. We rather find that new capital is asso-
ciated with premium growth in all subsequent time periods, including recessions. 
Since our model controls for varying demand over time and across markets with a 
tight set of fixed effects, we can conclude that property–liability insurance compa-
nies were indeed able to meet demand during the two most recent recessions. Our 
results highlight that the business model of the property–liability insurance industry 
is surprisingly resilient and allows property–liability insurance companies to pro-
vide their services even during the most challenging times.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1057/ s41288- 022- 00283-5.
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