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Abstract 
 

Health insurance premiums have more than doubled over the past 10 years, 
which has been suggested to be the result of high market concentration in the 
health insurance industry. In this paper, we conduct a state-level analysis in which 
we examine the health insurance marketplace across the states and, more 
important, investigate the relation between market concentration and profitability. 
We find that there has been an increase in the number of insurers operating in most 
states over the sample period; accordingly, the extent of market concentration has 
declined in recent years. We also find evidence of a positive relation between 
market concentration and insurer profits but are unable to definitively determine if 
this result is due to anticompetitive behavior or greater efficiency of larger health 
insurers. To the extent that the provisions of the federal Patient Protection and 
Affordable Care Act (PPACA) will impact the number of insurers in the 
marketplace and/or the operational efficiency of health insurers, PPACA will 
likely affect the profitability of the health insurance industry. 
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Introduction 
 

Health care reform has been a contentious political issue for many years. In 
the center of the discussions lies the debate on what has been driving the steadily 
increasing cost of health insurance. A survey from the Kaiser Family Foundation 
finds that the average annual premiums for single and family coverage have 
increased significantly, rising at a rate more than three times as fast as the growth 
in national average wages.1 Politicians have suggested that the health insurance 
industry is earning excessive profits by colluding and raising premiums. 
Additionally, consumer advocates such as Health Care for America Now believe 
that decreasing competition in the health insurance market is a major cause for 
such spiraling increases in health insurance premiums.2  

Despite the great attention that has been focused on the substantial increase in 
health care costs (Hixon, 2012), few prior academic studies have empirically 
examined the relation between market concentration within the health insurance 
marketplace and insurers’ underwriting profits. In this paper, we attempt to 
address this void in the literature by examining trends in the health insurance 
markets across states and, more important, investigating the potential relation 
between market concentration and the underwriting profitability of U.S. health 
insurers. As noted in prior literature, because competition among insurers is 
generally geographically focused, a state-level analysis is appropriate to explore 
this issue (for example, see Bajtelsmit and Bouzouita, 1998). 

 There are several hypotheses put forth in the economic and financial 
literatures that consider the potential relation between competition, industry 

                                                            
1. According to Kaiser Family Foundation’s 2013 Employer Health Benefits Survey, the 

average annual premiums have increased from $2,196 and $5,615 in 1999, to $5,791 and $15,745 
in 2012 for single and family coverages, respectively (Exhibit 1.11). This corresponds to 
increases of 164% and 180%, respectively. During the same period, national average wages only 
increased moderately, rising from $29,229.69 in 1999, to $42,498.21 or about 45%. (These 
statistics were obtained from the Social Security Administration. See 
www.ssa.gov/oact/cola/central.html for more information.) 

2. For details, see Statement of David Balto Before House Judiciary Committee, 
Subcommittee on Regulatory Reform, Commercial and Antitrust Law, Hearing on “The Patient 
Protection and Affordable Care Act, Consolidation and the Consequent Impact on Competition in 
Healthcare,” last accessed at https://judiciary.house.gov/hearings/113th/09192013_2/ 
Balto%20Testimony.pdf. 
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concentration and profits.3 These hypotheses propose varying reasons for the 
existence of a relation between market concentration and firm performance, 
including collusion, efficient operations and perceived product differentiation. 
Based upon the predictions of these prevailing hypotheses, we would expect to 
observe a non-trivial relation between profitability and market concentration. Yet, 
empirical research yields mixed results (see Caves and Barton, 1990; Haskel, 
1990; Green and Mayes, 1991; Nickell, 1996; Hays and Liu, 1997). Within the 
insurance area, while several early studies (see Ippolito, 1979; Cummins and 
Harrington, 1988; Carroll, 1993) do not find any relation between concentration 
and performance, later studies do find evidence of such a relation (see 
Chidambaran, Pugel and Saunders, 1997; Bajtelsmit and Bouzouita, 1998; Choi 
and Weiss, 2005; Weiss and Choi, 2008). Such variation in prior empirical results 
may be due to a host of factors, including barriers to entry into the marketplace as 
well as market conditions specific to each industry (Aiginger, 1994). This suggests 
that a study specific to health insurers is warranted so as to determine whether 
there is a relation between market concentration and profitability within the health 
insurance industry.  

In this paper, we conduct a state-level analysis of the health insurance 
marketplace. Specifically, we provide information on the marketplace and how the 
health insurance market structure has changed over time. We also empirically 
examine the relation between market structure and profitability, proxied by 
insurers’ underwriting margins. By way of preview, our results indicate that during 
the period 2002 through 2010, the number of insurers varied widely across states. 
Additionally, we observe an increase in the average number of health insurers in 
the marketplace by nearly 66% during the sample period. At the same time, we 
also find that, while there was an increase in the degree of market concentration 
between 2002 and 2005, the level of market concentration has notably declined 
thereafter.4 In our multivariate analysis, we find that market concentration and 
insurers’ underwriting performance are positively related; However, similar to 
previous state-level studies (e.g., Carroll, 1993; Bajtelsmit and Bouzouita, 1998), 
we are unable to provide definitive evidence as to whether the positive profit-
concentration relation is the result of collusion among health insurers or due to 
efficient operations. 

                                                            
3. Some prior literature considers competition, often measured as the number of firms in the 

market, while others focus on concentration. In this paper, our primary variable of interest is the 
Herfindahl-Hirschman Index (HHI) calculated using premium data, which is more commonly 
considered a measure of concentration. We focus on this measure and generally use the word 
“concentration” throughout this study because there may be some markets with a large number of 
insurers but with one or only a small number having significant market shares. In these areas, 
even though the number of firms in the market is high, it may not be viewed as a competitive 
marketplace. However, we fully recognize that competition and concentration are closely related 
and do consider the impact of the number of insurers in the marketplace on profitability as a 
robustness test. 

4. For detailed information about the change in the number of health insurers and the level 
of market concentration in each state during the sample period, see Appendix A. 
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Our research makes an important contribution to existing literature. Despite 
the existence of a number of studies examining the relation between market 
competition and industry profitability within the various sectors of the insurance 
industry, we are unaware of any studies that have performed a multivariate 
analysis of the concentration-performance relation in health insurance markets, at 
the state level, using health insurer financial data from the NAIC.5 Given the 
distinct differences in the characteristics of the U.S. health insurance and property-
liability insurance markets and the ever-increasing important role that the health 
insurance industry plays in the overall economy, we believe our analysis of health 
insurance markets is an important and timely contribution to the existing literature 
relating to insurance markets in general and health insurance markets specifically.  

This study also has important policy and regulatory implications. A 
significant aspect of the ongoing health care debate is whether the market conduct 
and operations of health insurers negatively impacts the affordability of health 
insurance. If it does, then government intervention through legislation such as 
PPACA,6 or other federal regulatory remedies that influence health insurance 
market concentration or the efficiency of health insurer operations, would also 
likely influence health insurance costs incurred by consumers. For example, 
provisions of PPACA—such as those regarding medical loss ratios and rebating, 
limitations on rating factors, required essential benefits and coverage of preventive 
services, and prohibiting the use of pre-existing conditions—all serve to increase 
the affordability and availability of health insurance coverage to the population at 
large in the short run. However, some of these provisions, at least in the short run, 
may serve to increase claims costs, which could ultimately lead to higher 
premiums for everyone. Additionally, increased claims costs may result in 
consolidation within the health insurance industry and/or some insurers exiting the 
health insurance marketplace. This could potentially lead to less competition 
within the marketplace and even fewer choices for consumers. As such, our 
evidence regarding competition in health insurance markets provides important 
perspective to policymakers, regulators and other market participants.  

We organize the remainder of our paper as follows. First, we discuss prior 
studies that are relevant to our analysis. We then discuss our data sources and 
methodology. Next, we provide summary information on the U.S. health insurance 
markets at the state level and present the results of our empirical analysis. Finally, 
we summarize our findings and make concluding remarks.  

 
 

                                                            
5. While studies such as Dafny (2010) and Dafny, Duggan and Ramanarayanan (2012) 

consider the effects of market concentration on premium levels, these studies rely on samples of 
employer-offered health insurance plans rather than the insurer-level data available in the NAIC 
health insurer database.  

6. A summary of the major provisions of PPACA can be found on the U.S. Department of 
Health and Human Services website at www.hhs.gov/healthcare/facts/timeline/timeline-text.html. 
Additionally, there are a number of existing studies that discuss specific provisions of PPACA, 
some of which are discussed in the following section. 
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Previous Studies 
 

The literature on market competition has its roots in industrial organization 
theory and several views are widely discussed and empirically tested. The 
structure-conduct-performance (SCP) paradigm posits that firms in less 
competitive markets have more market power and predicts a positive relation 
between market concentration and profits.7 Another theory discussed in the 
literature, the relative market power (RMP) hypothesis, suggests that firms with 
larger market shares and differentiated products may exploit market share and gain 
larger profits.8 Additionally, the efficiency structure hypothesis proposes that more 
efficient firms in the marketplace will enjoy higher market shares and higher 
profits.9  

Many studies have examined the relation between market competition and 
firm performance in various insurance markets. Chidambaran, Pugel and Saunders 
(1997) find a positive relation between concentration and performance among a 
sample of property-liability insurers.10 Choi and Weiss (2005) also examine 
competition among property-liability insurers and find support for the efficiency 
structure hypothesis. In addition, Weiss and Choi (2008) do not find evidence in 
support of the SCP hypothesis among a sample of U.S. automobile insurance 

                                                            
7. Proponents of the SCP paradigm explain market performance as being endogenously 

determined by a given market structure that is considered exogenous (Reid, 1987; Scherer and 
Ross, 1990). They argue that concentration causes collusion among larger firms. The result is 
greater market power and higher profits among these firms. Using data from sources such as the 
U.S. banking industry, researchers have tested whether the SCP paradigm applies to the banking 
industry. Prior studies typically use the HHI or n-firm concentration ratio (CRn) as the measure 
of competition. These studies find that banks in more concentrated local markets are associated 
with higher rates on SME loans (i.e., loans to small and medium-size enterprises) and lower rates 
on retail deposits (e.g., Berger and Hannan, 1989; and Hannan, 1991). However, market 
concentration, as measured by HHI or CRn was shown to be only weakly associated with 
measures of profitability after controlling for the market share of the bank on the right hand of 
the equation.  

8. Proponents of this theory (e.g., Shepard, 1982; Rhodes, 1985), suggest that a firm’s 
position in the market is associated with superior perception of market participants. There is 
some support for the RMP hypothesis in the literature. For example, Berger (1995) finds 
evidence of a positive relation between market share and profitability in the banking industry, 
even after controlling for concentration and efficiency.  

9. The efficiency hypothesis proposed by Demsetz (1973) argues that larger firms enjoy 
economies of scale and possibly also economies of scope. It is this superior efficiency that 
enables the larger firms to garner a larger share of the market. Other researchers have also argued 
that the existence of a positive relationship between competition and firm performance may 
indeed support the efficiency hypothesis and both competition and profits are driven by the 
market share gains of efficient firms (e.g., Smirlock, Gilligan and Marshall, 1984; Rhoades, 
1985; Smirlock, 1985; Shepherd, 1986; Berger, Demirguc-Kunt, Levine and Haubrich, 2004).  

10. It should be noted that Chidambaran et al. (1997) measure concentration as the share of 
net premiums of the four largest firms. When the HHI is used as an alternate measure of 
concentration, no relation is observed between concentration and firm performance. 
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companies and find mixed results relating to the relative market power and 
efficiency structure hypotheses.  

Additionally, Carroll (1993) and Bajtelsmit and Bouzouita (1998) both 
examine competition and profits in insurance markets at the state level and are the 
most relevant to our current analysis.11 Carroll (1993) examines both the SCP 
hypothesis and the efficiency hypothesis using state-level workers’ compensation 
data. Carroll (1993) does not observe the positive relation between market 
concentration and profits predicted by the SCP and efficiency hypotheses.12 
However, she suggests that the construction of some of the variables may lead to 
this result and her findings may, therefore, not be entirely inconsistent with the 
SCP and efficiency hypotheses. Bajtelsmit and Bouzouita (1998) examine the 
relation between market competition and profitability in the U.S. personal 
automobile insurance market and, unlike Carroll (1993), they find a significant and 
positive impact of market concentration on profitability for combined liability and 
physical damage lines. Bajtelsmit and Bouzouita (1998) conclude that their 
analysis provides evidence in support of the SCP hypothesis. The authors note that 
the results could also provide support for the efficiency hypothesis in that “higher 
profitability in the more concentrated states is the result of greater efficiency of 
large firms as suggested by Demsetz (1973)” but are unable to provide conclusive 
evidence on its validity. When considered jointly, the findings of Carroll (1993) 
and Bajtelsmit and Bouzouita (1998) indicate that no strong and consistent support 
has emerged for explaining the state-level concentration-profits relation. 
Additionally, these varying results suggest that the relation may differ across 
industries or even business segments within the same industry.  

Other studies have utilized various data sources and methods of analyses to 
examine topics related to competition in health insurance markets. For example, 
Robinson (2004) uses data from sources such as Goldman Sachs Global Equity 
Research, investor reports and InterStudy directories to perform a summary 
examination of trends in state-level health insurance market concentration and 
performance from 2000 to 2003. Dafny (2010) uses a sample of employer-offered 
health plans and finds evidence that health insurers exercise market power to 
charge more profitable employers higher premiums. Using a similar sample, 
Dafny, Duggan and Ramanarayanan (2012) also find evidence of a positive 
relation between concentration and premiums in health insurance markets.  

From a broad perspective, our analysis contributes to the body of literature 
that has grown substantially following the enactment of PPACA, which examines 

                                                            
11. Similar to Carroll (1993) and Bajtelsmit and Bouzouita (1998), we consider both the 

SCP and the efficiency hypotheses in the current study.  
12. The study employs the market share of direct writers in order to evaluate the efficiency 

hypothesis, as it is hypothesized that a link exists between efficient operations and direct writers.  
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various aspects of health insurance market operations.13 For example, McCue, Hall 
and Liu (2013), using NAIC data, find evidence that PPACA’s minimum medical 
loss ratio requirement leads individual health insurers to reduce cost ratios and 
operating margins. Karaca-Mandic, Abraham and Simon (2013) also use NAIC 
data in their analysis and provide evidence on the appropriateness of the medical 
loss ratio as a target measure of market power in individual health insurance 
markets. Additional studies discuss the PPACA legislation and various topics 
closely related to the enactment of the legislation (e.g., Harrington, 2010a; 
Harrington, 2010b; Monahan and Schwarcz, 2013; Eibner, Cordova, Nowak, 
Price, Saltzman and Woods, 2013), as well as evaluate differences between 
individual health insurance take-up at the national and state levels (Parente, 
Feldman, Abraham and Xu, 2011). While prior studies do consider a variety of 
issues related to the health insurance industry, our state-level analysis provides a 
much more complete examination of the relation between market concentration 
and profitability by including a larger sample size and a more in-depth analysis.  

 
 

Hypothesis, Data and Methods 
 
Hypothesis 
 

Our hypothesis considers the relation between state-wide health insurance 
market concentration and state-wide health insurer profits. The previously 
discussed, SCP and efficiency hypotheses both suggest a positive relation between 
profit and concentration, although the former attributes the relation to 
anticompetitive behavior, while the later suggests the relation is derived from 
comparative advantages in production/services. Given empirical evidence from 
prior studies,14 we propose the following hypothesis:  

 
There is a positive relation between health insurance market 
concentration and health insurance market underwriting profit 
at the state level. 

 
                                                            

13. Topics considered in this area of the literature consider numerous facets of health 
insurance market operations following the enactment of PPACA. For example, Jost (2014) 
provides perspective on the implementation of PPACA; Sommers, Kenney and Epstein (2014) 
provide evidence on the influence of Medicaid expansion efforts; Grob, Schlesinger, Davis, 
Cohen and Lapps (2013) consider PPACA’s efforts to assist consumers in health insurance 
coverage; Buchmueller, Carey and Levy (2013) evaluate whether PPACA will lead employers to 
drop health insurance coverage; Kapur, Karaca-Mandic, Gates and Fulton (2012) examine the 
influence of small-group health insurance reforms on firm growth; and Jones and Greer (2013) 
address states’ political environments and health insurance exchanges. 

14. As discussed previously, Carroll (1993) does not find a relation between concentration 
and profits, while the results of Bajtelsmit and Bouzouita (1998) provide support of a positive 
relation between concentration and profits. 

7
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A positive and statistically significant coefficient on the market concentration 
measure in the ensuing empirical analysis will support this hypothesis. Such 
evidence would be consistent with both the SCP and efficiency structure theories. 
However, we do want to acknowledge a limitation of our study. Because both the 
SCP and efficiency structure theories propose a positive relation between market 
concentration and profitability, a finding supporting our hypothesis has two 
alternative explanations: 1) there is collusion among insurers with large market 
shares; or 2) insurers with large market shares operate more efficiently. These 
alternative explanations could have very different impacts on consumers. More 
specifically, if this finding is the result of exertion of market power and collusion 
by health insurers, this could ultimately lead to higher health insurance costs. 
Alternatively, if the relation is the result of more efficient operations, this could 
translate to lower premiums for insureds. As such, regulations or other market 
factors that influence concentration or the efficiency of firm operations within 
health insurance markets are likely to have non-trivial consequences for health 
insurance consumers and future study is needed.  
 
Data 
 

To test our hypothesis, we take advantage of the comprehensive data from the 
NAIC health insurance company statutory filings supplied by SNL Financial. The 
NAIC database consists of financial and operating data that all insurance 
companies are statutorily required to provide to state insurance regulators. We 
utilize data from the health annual statement of NAIC filings, which contain 
detailed operating information specific to insurers’ specializing in health insurance 
lines, including revenues, expenses, income, managed care information, physician 
remuneration information and by-state, by-line premiums and losses at the firm 
level.15 By aggregating this information to the state level, the dataset allows us to 
examine health insurance markets using a large sample of private insurers that are 
deemed by the NAIC as health insurers and operate across multiple health-related 
lines of insurance.  

                                                            
15. While we believe that the NAIC health insurance database provides an appropriate 

characterization of the health insurance market during our sample period, restricting our sample 
to only firms that file health annual statements with the NAIC inherently results in the exclusion 
of life insurers with health insurance business from our sample. An examination of the 
Supplemental Health Care Exhibits in the life insurance database indicates that, of the total 
combined health premiums earned by health and life insurers, on average, more than 90% of the 
premium volume is reported by health insurers. Additionally, Schedule T of the life insurance 
annual statements combines premiums for accident and health coverages. Therefore, including 
this data would provide an inaccurate representation of the health insurance market because it 
would not distinguish between accident and health insurance premiums for life insurers from this 
data sources. Finally, while the Supplemental Health Care Exhibit to the life insurance annual 
statements do separately report premiums specifically for health products, these supplements are 
only available since 2010. As such, we believe the omission of life insurers does not significantly 
bias our results but allows us to utilize a much longer sample period.  

8
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Our dataset has advantages over those used in prior studies such as Dafny 
(2010) and Dafny et al. (2012), which utilize employer-level plan data for selected 
geographic regions only; and Parente, Feldman, Abraham and Xu (2011), which 
use data from four large employers with operations in multiple states. More 
specifically, because we utilized the NAIC database, our sample is larger and more 
complete than those used in prior studies, as ours includes information on all 
private health insurers required to file regulatory statements with the NAIC in 
nearly all states. As such, our results are more generalized than findings from the 
prior studies mentioned above.  

With the exception of California, we include in our sample all insurers 
operating in all states from 2002 to 201016 that filed a health annual statement with 
the NAIC.17 California is excluded due to data limitations on California-domiciled 
health insurers.18 We then aggregate insurer-level data to the group level in order 
to ensure variables such as the HHI or market share measure reflect the combined 
operations of insurer conglomerates rather than the separate operations of multiple 
individual-affiliates within a group. The NAIC data reports operations of a given 
insurer by state (such as premiums and losses) which allows us to aggregate the 
premiums and losses of health insurance groups to the state-level. Our final sample 
is then a panel of state-year observations.  

 
Methods 
 

An appropriate test of our hypotheses considers the relation between state-
level market concentration and the performance of health insurers while 

                                                            
16. We only include data through 2010, given the passage of PPACA in that year. 

Specifically, its provisions were set to go into effect over a number of years and these major 
changes to services covered and policy structure, as well as guaranteed insurability and 
limitations on medical loss ratios, are likely to impact health insurers in a variety of ways, some 
of which are discussed in later sections of this paper. As such, the purpose of this paper is to 
determine the relationship between market concentration and profitability pre-PPACA. An 
empirical analysis of the full impact of PPACA will not be possible until all of the provisions 
have gone into effect and there are several years of post-PPACA implementation data to 
examine. At that time, it will be possible to determine if there have been changes to market 
concentration, if those changes can be related to the implementation of the provisions of PPACA, 
and if this has had an impact on the profitability of the health insurance market. We leave this for 
further research. 

17. It should be noted that there is considerable variation in the size of the states. We 
include a state population variable to help control for the potential impact of this variation. 
Additionally, we perform an unreported regression analysis in which we exclude observations 
with Studentized residuals greater than three or smaller than negative three. Our results remain 
consistent, suggesting our results are unlikely to be driven by any highly influential observation.  

18. We exclude the state of California from our analysis due to the fact that a significant 
amount of data for California health insurers is missing from the NAIC annual statement 
database. We attempted to obtain such information directly from the California Department of 
Insurance but were advised that their data is also incomplete because, in California, only certain 
segments of the health insurance markets are required to file annual statements with the 
California Department of Insurance.  

9
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controlling for other factors that may influence market performance. We follow 
prior studies such as Bajtelsmit and Bouzouita (1998) and measure industry 
performance as the ratio of net premiums earned less losses incurred divided by 
net premiums earned. The measure of performance utilized in the current study 
does not consider expenses, because insurers do not report such information by 
state. As noted in Bajtelsmit and Bouzouita (1998), although state-level studies are 
common in the insurance area and are appropriate to examine the impact of market 
concentration on profitability when markets are geographically focused, this is a 
potential drawback of state-level studies. However, the inclusion of independent 
variables that are likely to impact expenses can help control for some, if not all, of 
the potential variation of expenses across states. As an additional attempt to 
address this potential issue, we replicate our regression analysis including only 
insurers that do business in a single state (in which case all of the expenses 
incurred by the insurer would be attributable to business in that single state) and 
the results are consistent with those presented in the following section. 

Following prior studies in the insurance literature, we measure concentration 
as the state-level HHI based on direct premiums written. Formally, we estimate the 
following model:  

௝௧݁ܿ݊ܽ݉ݎ݋݂ݎ݁ܲ	  = ߙ ݋݅ݐܽݎݐ݊݁ܿ݊݋ܥଵߚ	+ ௝݊௧ ௡ᇱߚ	+ ௝௧ߣ  (1	௝௧ߝ	+
where,  ܲ݁݁ܿ݊ܽ݉ݎ݋݂ݎ௝௧ = the ratio of net premiums earned less 
losses incurred divided by net premiums earned in state j in 
year t19  ݋݅ݐܽݎݐ݊݁ܿ݊݋ܥ ௝݊௧ = the state-level HHI, which is calculated 
as the sum of the squares of insurer i’s market share (based on 
direct premiums written) in state j during year t ߣ௝௧ = a vector of state-level variables to control for market 
performance in state j during year t 

 
We first use ordinary least squares (OLS) regressions to estimate Equation 1. 

However, due to endogeneity concerns regarding market concentration noted in 
prior studies, we also use an instrumental variables (IV) model approach. 
Specifically, it is possible that unobserved factors influence both concentration and 
performance in each market. Additionally, there may be some simultaneous 
causality bias. As such, we instrument ݊݋݅ݐܽݎݐ݊݁ܿ݊݋ܥ with both the one-year lag 
of ݊݋݅ݐܽݎݐ݊݁ܿ݊݋ܥ in state j’s neighboring state (similar to the approach used by 
McShane, Cox and Butler, 2010) and the number of insurers operating in state j 

                                                            
19. The lines of business considered are those reported on the NAIC health annual statement 

by every insurer in the state, which can include individual comprehensive, group comprehensive, 
vision, dental, Medicare, Medicare supplement, Medicaid, federal employee health benefits, stop-
loss, disability and long-term care insurance.  
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during year t and test the concentration variable for the presence of endogeneity.20 
The null hypothesis of the endogeneity test is that the regressor is exogenous. The 
results of the tests indicate rejection of the null hypothesis at the .0001 level, 
which indicates that the regressor is endogenous.21 As such, while we report the 
results using both the OLS and IV approaches, we focus our discussion of the 
results in the following section on the IV models.22 The results of under-
identification tests and the Sargan-Hansen tests indicate that all models are 
properly identified and the variables used as instruments are valid instruments. In 
addition, all models include robust standard errors.23 

Concentration is our primary variable of interest. If we find a statistically 
significant coefficient on Concentration, this would provide evidence of a relation 
between market concentration and profitability within the health insurance 
industry.  

With the variables represented by vector ߣ௝௧, we control for a number of other 
state-level factors that could potentially impact underwriting profits. First, we 
include the percentage of net premiums written in each of the lines of business, as 
different insurance products may be associated with varying levels of profitability. 
The omitted line is the other category, which includes stop-loss, disability and 
long-term care coverage.24 We also include a measure of insurers’ underwriting 
risk to control for the possibility that uncertainty in claims levels impacts insurers’ 
profitability.  

Additional state-level measures included in ߣ௝௧ are the uninsured rate, the 
unemployment rate, median income, state population and the number of large 
employers in each state in each of the sample years. We expect higher levels of 
persons without health insurance (i.e., higher uninsured rate) to be indicative of 
factors influencing insurer profits such as underwriting risk or the demand for 
health insurance. Because employment levels are likely correlated with the 
demand in the group health insurance market, higher unemployment levels might 
be associated with lower demand for group health insurance. All else being equal, 
this might, in turn, lead to lower underwriting profits, especially if insurers in the 
state have more business in the group health insurance lines. Also, because large 

                                                            
20. State j’s neighbor is any state that shares a geographic border with state j. Because 

Alaska and Hawaii do not have bordering states, we are forced to exclude these states from the 
IV regression analyses. The exclusion of California (discussed earlier) and the requirement of a 
one-year lag for the neighboring state instruments results in 376 observations for the IV 
regression models, as opposed to the 440 observations included in the OLS regression models.  

21. Specifically, we utilize the “endog” option in Stata to test whether the concentration 
variable is, in fact, endogenous.  

22. In addition, we estimate all models with year dummies included.  
23. Given that the measure of underwriting risk does not have much variation for the states 

across years, it is not feasible to include state dummies or use any type of clustering approach. 
However, in unreported results, we find that our main results are robust to alternative model 
specifications that include state and year effects.  

24. The disability, stop-loss and long-term care lines are combined into a single category, as 
these lines represent a small portion of the business written by health insurers and vary in 
reporting methods during the sample period. 
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employers may choose to self-insure health benefits and utilize health insurers for 
administrative services only arrangements or stop-loss insurance, differences in 
the number of large employers in a state may be associated with differences in 
health insurer profitability.  

Higher income individuals are more likely to have access to health insurance 
and are better able to afford the out-of-pocket costs associated with health care 
services. As such, these individuals may be healthier, relative to lower income 
individuals, demand more health insurance and/or purchase greater amounts of 
non-comprehensive lines of insurance (such as dental and vision insurance), which 
could impact the profitability of health insurers. Also, the size of the state market 
could influence health insurer profitability. For example, insurers in states with 
larger populations, all else being equal, are expected to have a greater ability to 
spread fixed costs over a larger base of potential policyholders. It is also possible 
that health insurers in states with larger populations have greater flexibility in 
physician network arrangements because of a higher supply of physicians. In both 
cases, this could lead to greater profitability for health insurers. We therefore 
include the natural logarithm of the state population as a proxy for market size.  

In ߣ௝௧, we also include various state-level population demographic variables 
intended to control for the potential influence of the health and socioeconomic 
status of the population on insurer profits. This includes the number of deaths per 
1,000 people and the percentage of the population that may be considered higher 
health risks. If states with a higher number of deaths are associated with longer 
hospital stays and more treatment, especially more expensive potentially life-
extending treatments, we would expect this variable to be negatively related to 
insurer profitability. However, if more deaths are associated with shorter hospital 
stays and less treatment due to the hasty death of individuals, we might expect this 
variable to be positively related to profitability, as claims costs would be lower, all 
else being equal. In addition, given the health risks associated with obesity, 
smoking and drinking, we would expect all three of these variables to be 
negatively related to profitability as these factors would all likely increase claims 
costs.  

Lastly, we include the five-year Treasury yield as a measure of market 
performance. If the overall market is performing well, higher investment returns 
may allow insurers to reduce the cost of coverage to remain competitive or attempt 
to gain greater market share. If this is the case, we would expect higher investment 
returns to be associated with lower underwriting profits. Complete variable 
descriptions are presented in Table 1 and summary statistics are presented in 
Table 2. 
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the four states that experienced a decline in the average direct premiums written 
per enrollee. In fact, comparing the average change in price to the average change 
in claims costs during the period, we find that the average change in price is highly 
correlated with the average change in claims costs. This seems to suggests that the 
increase in the cost of coverage is primarily driven by increases in claims cost.  

If the increase in the price of health insurance is indeed driven by an increase 
in claims costs, we would expect to see little change in the loss ratio of the health 
insurers, as insurers adjust premiums to reflect changes in claims experience. This 
is what we find when we calculate the loss ratio by dividing losses paid by direct 
premiums written.29 The loss ratios of health insurers exhibit little change over the 
sample period: the average annual change in the loss ratio of health insurers across 
states is close to 1%, ranging from –1.06% to 0.98%.30  

 
 

Empirical Model Results 
 

The empirical model results are presented in Table 3.31 As shown in IV – 
Model 1, we find that the impact of market concentration on underwriting profits 
is statistically significant and positive, suggesting that states with greater market 
concentration (as indicated by the higher HHI) are associated with higher 
underwriting profits.32 In terms of economic significance, if evaluated at the mean, 
a 10% increase in market concentration is associated with a 3.4% increase in 
underwriting profits at the state level. This result provides support for our 

                                                            
29. These are the same data elements gathered from the state pages that are used in 

calculating premiums and losses per enrollee.  
30. For more detailed information on the loss ratio of the state and changes in loss ratios 

over the sample period, see Appendix C. 
31. It should be noted that Idaho has a large premium-to-enrollee ratio. Because this could 

be a reporting error, we re-run the models reported in Table 3, dropping this state from the 
analysis to ensure that this state is not driving the results observed. Results excluding this state 
are consistent with those reported here. Additionally, we estimate the results using two-way fixed 
effects and the results are similar to those reported here with one notable exception; i.e., the 
concentration variable is positive and significant in the OLS models. However, given the loss of 
degrees of freedom and the reduction of cross-sectional variation associated with this modeling 
approach and the lack of variation in the underwriting risk measure across the years, we elect to 
present the results including just the time effects. Finally, we add two additional variables: the 
first is equal to one for states with prior approval rate regulation for individual markets and zero 
otherwise; and the second is equal to one for state with prior approval rate regulation for group 
markets and zero otherwise. New Hampshire is excluded from this analysis because it is the only 
state with different rate regulations for small and large group markets. The results are generally 
consistent with what is reported here and neither rate regulation variable is significant. 

32. Other papers use the number of firms operating in a given market as a measure of 
competition. As such, we construct a model similar to that which is reported here but replace our 
measure of concentration with this measure of competition. When we consider a measure of 
competition, or the number of insurers in the state, we find a significant negative relation, 
suggesting that greater levels of competition results in lower profitability. 
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hypothesis that market concentration has an impact on the underwriting 
profitability of health insurers in the market.  

Coefficients of several control variables also are significant. We find that 
insurers in states with a higher proportion of uninsured individuals are associated 
with larger profits and health insurers in states with larger populations and a higher 
proportion of large employers also exhibit higher profits. In addition, states with 
higher median income and a larger percentage of obese individuals are associated 
with lower profits. Interestingly, even though the share of Medicare and Medicaid 
business in our sample is approximately 20%, on average, these variables do not 
explain market concentration or health insurer profitability. Given that enrollment 
in both programs are likely to increase in the future, it will be interesting and 
important for future researchers to consider how the size of these programs 
impacts future levels of market concentration and health insurer profitability.33  
 

                                                            
33. Note that one of the major provisions of PPACA is the expansion of Medicaid. In 

addition, the number of individuals who collect from Medicare will increase with the aging 
population, particularly as it relates to the retirement of the baby boomer generation.  
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As previously discussed, both the SCP and efficiency structure hypotheses 
predict a positive profit-concentration relation and, as noted in previous state-level 
insurance studies (e.g., Carroll, 1993; Bajtelsmit and Bouzouita, 1998), the two 
hypotheses are difficult to disentangle at the state level. While property/casualty 
studies use the proportion of premiums written by direct writers as a proxy for 
efficiency (e.g., Carroll, 1993), because of differences in industry composition and 
reporting requirements, we must construct an alternative measure. We utilize the 
proportion of premiums written by monoline health insurers in a given state during 
a given year to account for potential differences in efficiency of operations among 
health insurers operating in the state.34 As shown in IV – Model 2, when this 
variable is included as an additional variable in our models, its coefficient is 
positive and significant, while the coefficient on the concentration measure 
remains significant and positive. 

The result of the monoline variable is important because, while it does not 
provide definitive proof of the efficiency structure hypothesis, it does not rule it 
out, either. As such, it is possible the profit-concentration relation is not the result 
of anti-competitive behavior on the part of health insurers. More specifically, if, as 
in other segments of the insurance industry, differences in efficiency exist between 
monoline and multi-line health insurers, then our results suggest that efficient 
operations of large firms may ultimately influence profit levels. Given that we are 
unable to conclude whether the relation observed between concentration and 
profitability conclusively supports the SCP or efficiency structure hypothesis, 
future study is certainly warranted.  

 
 

                                                            
34. Many studies in the property-liability, life and health industries indicate that product 

line diversification influences factors relating to efficiency, such as economies of scale, 
economies of scope, internal capital markets and agency costs (e.g., Meador, Ryan and 
Schellhorn, 1997; Cummins, Weiss and Zi, 2007; and Liebenberg and Sommer, 2008). While 
certainly not a perfect measure, given evidence of a relation between the efficiency of insurer 
operations and the product strategy of insurers, we propose that the use of the proportion of 
monoline insurers operating in a given state is a reasonable control for differences in operational 
efficiency. When we analyze health insurer expense ratios at the firm level we find evidence that 
monoline health insurers are associated with higher expense ratios than multi-line insurers. This 
suggests that these insurers may be less efficient.  
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Conclusion  
 

In this study, we examine the market structure and underwriting performance 
of U.S. health insurers at the state level between 2002 and 2010. We find that the 
average number of insurers operating in the states has generally increased, and, in 
the more recent years, the degree of market concentration has declined. We also 
find that the cost of health insurance, as proxied by direct premiums per enrollee, 
has increased. However, a closer look at the losses per enrollee reveals that such 
increases in health insurance premiums are accompanied by a corresponding 
increase in losses per enrollee, which is found to be highly correlated with the 
increase in premiums per enrollee. This suggests that the substantial increase in the 
cost of health insurance claims may be a significant driver of increasing health 
insurance costs. 

In our multivariate analysis, we find evidence that market concentration and 
insurers’ underwriting profits are positively related. More specifically, insurers in 
states with greater market concentration are more profitable than insurers in states 
with lower levels of market concentration. As noted in Bajtelsmit and Bouzouita 
(1998), this positive relation between concentration and profitability may be due to 
a number of factors—including price collusion, differences in products or 
efficiency—and it is, therefore, not clear if this relation is evidence in support of 
the SCP or efficiency structure hypotheses. As an attempt to provide some 
additional insight into the potential cause of the variation in profitability across the 
health insurance markets, we include a control variable for efficiency in the model 
and find some evidence that efficient operations of firms may explain some 
portion of the profit-concentration relation. However, due to data limitations and 
the absence of evidence in prior health insurance studies, we are unable to 
definitively determine whether comparative advantages in efficiency result in a 
positive relation between concentration and profits in health insurance markets. 
While our evidence of a positive profit-concentration in health insurance markets 
is a novel contribution to the literature, future research is clearly warranted, 
especially as it relates to the SCP hypothesis, the efficiency hypothesis or other 
factors that might further explain the relation between market concentration and 
insurer profitability in the health insurance industry.  

 Our results are relevant to the current and ongoing discussion of health 
care reform in the U.S. Our finding that increasing health insurance costs are 
associated with increasing health insurance claims suggests that the nature and 
extent of benefits utilization and other factors influencing claims costs should be a 
major consideration for policymakers going forward. For example, exploring what 
factors drive such substantial increases in health insurance claims and, more 
important, finding incentives and/or mechanisms to control such increases in 
claims may help to make health insurance more affordable. In addition, 
evaluating/re-evaluating regulations surrounding health insurance policy 
provisions to improve more efficient benefits utilization may aid in reducing the 
costs of health insurance.  
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As noted earlier, a number of the provisions of PPACA, such as coverage of 
preventive services and essential health benefits, in addition to the elimination of 
pre-existing condition provisions and lifetime limits, can increase the coverage 
provided to individuals. These provisions, at least in the short run, may cause 
claims costs to increase. Some early research on the impact of PPACA has found 
some evidence suggesting this may be the case. More specifically, McCue, Hall 
and Liu (2013) examine the medical loss ratios (MLRs) and expense ratios of 
insurers providing comprehensive health insurance in 2010 and 2011, and find that 
insurers experienced increased MLRs and lower administrative expense ratios. 
The same study also finds that insurers’ operating margins fell by 1.3 percentage 
points. If this decrease in underwriting performance is representative of the 
experiences of insurers market-wide, this could ultimately influence the nature of 
competition in the health insurance market or impact health insurer efficiency. If 
this were to occur, our results suggest that the profitability of insurers would be 
impacted by such measures.  

Historically, health insurance markets were primarily regulated by the states. 
Because state-based regulation can provide regulators the opportunity to respond 
to issues facing local insurance markets more quickly than federal regulation, 
state-based regulation may have an advantage over federal regulation in affecting 
competition and profitability in the health insurance marketplace in some states. 
With the passage of PPACA, concerns have been raised with regard to what 
impact this federal health insurance reform will have on health insurance markets. 
Proponents of federal regulation argue that uniformity in laws and regulations 
improves insurer efficiency and decreases other costs incurred by insurers 
resulting from duplicative regulation. To the extent that health insurers with large 
market shares could leverage these improvements in efficiency and reductions in 
costs to increase market share, federal regulation may increase concentration and 
profitability in health insurance markets. Alternatively, if the effects of efficiency 
and costs are leveraged by insurers with small market shares, then federal 
regulation could decrease market concentration and reduce insurer profitability in 
the marketplace. While McCue, Hall and Liu (2013) provides some early evidence 
of the impact of federal regulatory reform on health insurers, the effect of PPACA 
may not be known for some time because its provisions are set to go into effect 
over several years. As such, another fruitful area of future research appears to be 
the extent to which federal regulatory measures, such as PPACA, impact the 
health insurance marketplace.  
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Our analysis also highlights the need for future research pertaining to 
government health insurance programs’ influence on competition and profitability 
in the health insurance market. More specifically, our data suggest that Medicare 
and Medicaid make up more than 20% of health insurance business for the average 
health insurer, yet the degree of participation in these programs does not 
significantly influence profitability. Because Medicaid expansion is one of the key 
provisions of PPACA, future research could consider the extent to which increased 
insurer participation in the Medicaid program influences market competition and 
concentration in health insurance markets. Similarly, as more members of the baby 
boomer generation reach retirement age, the number of people who collect 
Medicare will increase; future research could consider what impact this will have 
on the health insurance market.  
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