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ABSTRACT 

 
EMPIRICAL STUDIES OF EMERGENCY RESPONSE SERVICES (9-1-1) AND AN 
EXAMINATION OF MORAL HAZARD IN HEALTH INSURANCE 
 
David Chandler Thomas, Ph.D. 
 
George Mason University, 2015 
 
Dissertation Director: Dr. Thomas Stratmann 
 
 
 
The United States officially launched a universal emergency number (9-1-1) beginning in 

the early 1970s, followed by each state, county, or police department adding various 

technical capabilities after they became available. Improvements included capturing the 

caller’s phone number and address, automating the dispatching of emergency services 

personnel and providing support for wireless phones. The benefits of these services have 

been assumed for decades with only anecdotal data making the case. The first chapter of 

this paper estimates the impact of rapid reporting and response times on the lethality rate 

of aggravated assaults (homicides) in an effort to provide empirical support for the 

supposition. In other words, the availability of the 9-1-1 service, rapid response times of 

emergency medical technicians (EMTs), and improvements in trauma centers, should 

have resulted in higher survival rates of aggravated assault victims. The study concludes 

that much of the decline in homicide rates over the past few decades is the result of 

improvements in emergency services. 



 x 

The second chapter considers the effect of basic 9-1-1 emergency services on the 

reporting of crime. With the introduction of basic 9-1-1 services in the 1970s, the effort 

required to report a crime decreased. The lower cost of reporting had a positive impact on 

the number of crimes being reported for crimes that carried a direct financial cost on the 

victim. In addition, the reduction in cost encouraged witnesses to make the reporting call. 

This chapter estimates the impact of basic 9-1-1 on the various categories of property and 

violent crime and considers both positive and negative incentives affecting the reporting 

of crimes by citizens.  

 

The final chapter examines the role of moral hazard and subsidy effects in the U.S. third-

party health insurance system. Having third-party payers (insurance companies) be 

responsible for reimbursing insurable events and routine care while both the insurance 

premiums and medical payments are largely subsidized by employers and government, 

makes isolating moral hazard effects from subsidy effects very challenging. The two 

classes of economic effects present in different ways: The subsidy of a product or service 

tends to result in higher levels of consumption of that product or service, while moral 

hazard effects are changes in behavior resulting from insurance against risk. The 

combination of subsidized health insurance premiums and subsidized routine care results 

in a bizarre combination of over-consumption and risky behavior often miscategorized by 

economists. This chapter seeks to clarify the various ways in which subsidy and moral 

hazard effects alter the behavior of consumers, physicians, employers, and insurance 

companies in the complex third-party payer system.
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CHAPTER 1: THE IMPACT OF EMERGENCY SERVICES ON HOMICIDES 

Approximately 14,500 homicides occur every year in the United States. Except 

for two brief surges in the 1980s and 1990s, homicide rates have been declining since the 

mid-1970s. There are several well-publicized theories attempting to explain the decline in 

homicides, making it one of the most researched and written-about topics. It is the 

contention of this paper that, in addition to the already proposed theories, the 

development and subsequent rollout of the 9-1-1 emergency dispatch system, 

improvements in emergency medical treatment, and the creation of dedicated trauma 

centers, are significant factors in the reduction of homicide rates, as increasing numbers 

of aggravated assault victims survive the ordeal. 
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1.1 INTRODUCTION 

Homicides are responsible for approximately 14,500 deaths annually in the 

United States (FBI 2014). As a result, gathering statistics on homicides, and developing 

credible explanations for any changes, has been a priority of law enforcement and social 

scientists for more than 50 years. One benefit of this obsession is the production of 

statistics that are so essential to empirical research. Of particular interest is explaining the 

decline of the homicide rate from its peak in the early 1970s and 1980s (Blumstein and 

Wallman 2006) (S. D. Levitt, Understanding Why Crime Fell in the 1990s: Four Factors 

that Explain the Decline and Six that Do Not 2004). While there might be some 

explanatory value with four of the ten most common theories (S. D. Levitt, 

Understanding Why Crime Fell in the 1990s: Four Factors that Explain the Decline and 

Six that Do Not 2004), this paper provides empirical support for an additional, largely 

underdeveloped explanation. The introduction and subsequent improvements to the 9-1-1 

emergency response systems, innovations in emergency medicine and the creation of 

dedicated trauma centers are reducing the number of homicides, as increasing numbers of 

aggravated assault victims survive the ordeal.  

An important variable, ignored in most homicide research, is the ratio of 

homicides to aggravated assaults. This variable, referred to as lethality in law 

enforcement, represents the percentage of aggravated assaults ending in death (W. 



 

 
 

 3 

Doerner 1983). Lethality is significant, since a failed homicide becomes an aggravated 

assault1 and any assault carried to the extreme becomes a homicide.  

 
 

  
Figure 1: Lethality of Aggravated Assaults 

Notes. Lethality is calculated for each year, by dividing the number of regional homicides 
by the combined aggravated assaults and homicides. The result is a ratio of homicides to 
aggravated assaults. Aggravated assaults are extracted from the Federal Bureau of 
Investigation (FBI), Uniform Crime Reports, prepared by the National Archive of 
Criminal Justice Data. Downloaded April 24, 2013. http://www.ucrdatatool.gov.  
 

Another important reason for using the lethality rate is that it reduces crime-

related factors that affect the homicide rate such as fluctuations in the level of drug or 

                                                

 

1 The FBI’s Uniform Crime Reporting (UCR) website defines aggravated assault as “an 
unlawful attack by one person upon another for the purpose of inflicting severe or 
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gang activity or the application of additional police and prisons. The lethality of 

aggravated assaults for the years 1965 to 2012 are shown in Figure 1 for each of the four 

geographical regions of the United States and indicate a dramatic and steady decline 

since the mid 1970s. The lethality rate illustrates the added challenge of explaining the 

dramatic divergence of the two highly correlated variables: homicides and aggravated 

assaults. This divergence and correlation for the years 1960 to 2013 appears graphically 

in Figure 2. It is important to focus on the increasing divergence and not the actual rates 

of homicides or assaults. The increase in homicides from 1983 to 1993, for example, 

correlates with both a significant growth in crack cocaine arrests and a correlated increase 

in homicides. The calculation of lethality results in the elimination of most of these 

effects. 

This paper provides empirical support and estimates the changes in the rate of 

lethality, and by association homicides, resulting from improving emergency services. 

The primary regressions, estimate the impact on lethality of response times (9-1-1 

services), transportation times (population density), and improvements in medical 

treatments (trauma centers) in 68 of the largest U.S. counties and regions, between the 

years 1968 and 2012. The results of the study appear later, along with an estimate of the 

number of the U.S. lethality and homicide rates without the benefit of the improved 

emergency services.  
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Figure 2: Assaults vs. Homicides, 1965 to 2012 

Notes. The data in the graph are limited to the 68 counties and rural regions listed in 
Appendix A. As a result, the aggravated assault and homicide rates are significantly 
higher than national data.  
 
It is important to focus on the increasing divergence and not the actual rates of homicides 
or assaults. The increase in homicides from 1983 to 1993, for example, is correlated with 
both a significant growth in crack cocaine arrests and a correlated increase in homicides. 
This effect is effectively removed by the calculation of lethality. 
 
Aggravated assault and homicide rates are extracted from the Federal Bureau of 
Investigation (FBI), Uniform Crime Reports, prepared by the National Archive of 
Criminal Justice Data. Downloaded April 24, 2013. http://www.ucrdatatool.gov.  
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1.2 EXISTING THEORIES 

Stephen Levitt published a well-cited and high profile paper analyzing the various 

theories attempting to explain changes in the homicide rate (S. D. Levitt, Understanding 

Why Crime Fell in the 1990s: Four Factors that Explain the Decline and Six that Do Not 

2004). He was able to dispense with six of the claims as being without empirical merit, 

and then reviewed the four he argued could fully explain the trends. These four theories 

point to a reduction in homicide attempts from either Beckerian deterrence (Becker 1968) 

or exogenous influences on criminal behavior. Whether halting aggression through 

incarceration, increasing the risk of arrest by growing the police force, keeping criminals 

from ever being born (Donohue and Levitt 2001), or even illegal substance abuse that 

encourages aggressive behavior (Golub and Johnson 1994) (S. D. Levitt, Understanding 

Why Crime Fell in the 1990s: Four Factors that Explain the Decline and Six that Do Not 

2004) (Bowling 1999), the assumption is the same—there are fewer or more homicide 

attempts, and therefore fewer or more homicides. In contrast, the lethality rate suggests 

factors that do not reduce murder attempts, but the likelihood of their success. 

One potential explanation for declining lethality rates is that changes in the mix of 

weapons, used to commit aggravated assaults, led to the decline. Countering this 

argument is evidence indicating that lethality declined even when comparing specific 

weapon usage (Harris, et al. 2002). In addition to the work by Harris et al, Figure 3 

compares gunshot assault rates to gunshot homicide rates for the years 2001 to 2012. As 

shown, the assault (survival) rate rose from 6.3 per 100,000 populations in 2001 to 9.9 in 

2012. At the same time, the gunshot homicide rate remained steady at around 3.3 per 
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100,000 populations. Drawing on Occam’s razor, the simplest, and therefore most likely, 

explanation is that more and more of those assaulted are simply surviving the ordeal. 

 
 

 
Figure 3: Gunshot Victims Survival and Mortality Rates 

Notes. The non-lethal gunshot victims in this graph are those who suffered a non-self 
inflicted and non-accidental gunshot wound that required hospitalization. These numbers 
are converted into rates per 100,000 populations. The lethal gunshot victims are rates per 
100,000 of non-self inflicted and non-accidental gunshot victims succumbing to their 
wounds. 
 
Homicide data were downloaded using the Centers for Disease Control (CDC) and 
Prevention, National Center for Health Statistics. CDC Wonder Online Database, 
compiled from the Detailed Mortality File. Accessed November 6, 2013. 
http://wonder.cdc.gov/cmf-icd9.html. 
 
Gunshot hospitalization and injury data were downloaded from the Centers for Disease 
Control (CDC and Prevention, National Center for Health Statistics. WISQARS database. 
Accessed November 6, 2013. http://webappa.cdc.gov/sasweb/ncipc/nfilead2001.html 
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1.2.1 Improvements in Medicine and the Homicide Rate 

Research in criminological literature has suggested a relationship of declining 

lethality rates with improvements in medicine. William Doerner performed one of the 

first empirical tests of the hypothesis by using hospital beds per capita and other hospital 

statistics across states (W. Doerner 1983). Research, conducted by Doerner and Speir 

used data from Florida counties to develop follow-up explanatory support for the 

medicine/homicide hypothesis (Doerner and Speir 1986) (W. G. Doerner 1988). 

Following the Doerner studies, Long-Onnen et al. used the lethality measure in 306 

counties across five states to provide additional support for the impact of medical 

resources (Long-Onnen and Cheatwood 1992). 

The paper “Murder and Medicine,” published in 2002, suggests “There is … a 

highly compelling base of medical evidence to justify the hypothesis that dramatic 

improvements in the reduction of trauma-induced mortality in general have also 

characterized a parallel reduction in criminally induced trauma mortality” (Harris, et al. 

2002). The authors express the importance of the trend: “Considering the theoretical and 

policy-related importance of the issues surrounding it, we think the trend needs to be 

examined using data that are national in scope and as broad in time span as possible, and 

placed squarely on the national agenda for discussion, policy debate, and long-term 

research” (Harris, et al. 2002). The primary evidence presented in their paper is the use of 

automobile related accidents and fatalities as a control for the lethality rates of aggravated 

assaults. While the conclusions of their work seem plausible, the automobile accident 

lethality as a control suffers from a number of empirical problems. First, there has been a 
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series of mechanical improvements reducing the seriousness of injury and fatalities (e.g., 

seat belts, airbags, and improved brakes). Second, recent regulations emerged in an effort 

to decrease the lethality of collisions (e.g., lower speed limits and driving under the 

influence laws). None of these measures directly relates to improvements in medicine or 

in emergency services. 

1.2.2 Cell Phones and Crime Rates 

An important element of this study is estimating the impact of cell phone 

utilization on the rate of homicides. A partial evaluation of the relationship of cell phone 

usage and crime has been by (Klick, MacDonald and Stratmann 2012). In their study, 

Klick et al consider evidence of the Beckerian (Becker 1968) deterrence effect of cell 

phones on crime. In contrast, the empirical study in this paper evaluates the post-assault 

effects of cell phones on the response time of emergency services. In other words, how 

the adoption of mobile phones affects access to 9-1-1 services and response times. 

Counter-intuitively, the arrival of cell phones initially degraded the life saving 

impact of 9-1-1 services, as more and more callers were unidentifiable through the 

automated systems provided by e911 technologies. While people in distress have greater 

access to 9-1-1 services through cell phone connectivity, the initial cell technology lacked 

the automated ability to transmit the caller’s location. An article from the September 11, 

2001 issue of the Washington Post described the situation as “The proliferation of 

wireless phones without the Global Positioning System (GPS) support of wireless 

enhanced 911 service is eroding the ability of emergency services to locate the caller and 

insure the timely arrival of help“ (Foig-Franzia 2001). This effect should appear in the 
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lethality trends as an increase in lethality when mobile phone adoption increases, and 

then decline when dispatch services provide support for GPS phones. 

 

1.3 BACKGROUND ON 9-1-1 SERVICES 

For many years, the telephone system relied on a network of operators using a 

manual switchboard system to connect callers to emergency service providers. Although 

antiquated by today’s standard, having access to a live operator by simply lifting the ear 

piece or turning a crank turned those early operators into emergency call center 

responders. The operator on the other end is able to directly connect a caller to the local 

police or fire department or to a nearby hospital in case of a medical emergency—no 

dedicated telephone number was necessary. When AT&T introduced the rotary telephone 

and automated switching technology in 1919, the ability to easily connect to emergency 

services suffered a minor setback. Still, the caller could always dial O for operator and 

get the same service as before. Many households kept a list of emergency numbers near 

the telephone for easy reference (National Emergency Number Association 2013). 

1.3.1 Basic 9-1-1 

The first publicly recognized request for a universal emergency number in the 

U.S. came in 1957, when the National Association of Fire Chiefs pointed to the benefits 

of such a service for reporting fires. Thirty years earlier, a universal emergency telephone 

number became available in Great Britain with the activation of 999 as a dedicated 

number. The U.S. Federal Communication Commission (FCC) issued a formal 
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recommendation for a universal emergency number in 1967 and followed with an 

analysis of the potential issues in using the AT&T-selected 9-1-1 telephone number in 

February 1968. However, it was not until 1972 that the FCC formally recommended that 

the nation move ahead with implementation. In March 1973, the White House issued 

National Policy Bulletin Number 73-1 urging the adoption of 9-1-1 nationwide. New 

York City became the first major city to activate 9-1-1 for emergency medical services at 

the end of 1973, with other cities following suit over the next few years. These early 

implementations provided basic call center services that directly connected the caller to 

the appropriate emergency service provider (fire, police, EMT). In other words, the first 

universal emergency number served as an aid in directing calls (National Emergency 

Number Association 2013).  

 

 
Figure 4: Basic 9-1-1 Treatment Effect 
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Actual treatment effects of basic 9-1-1 services are calculated by aligning the 

launch dates of the 68 counties and using the mean lethality rate for the five years before 

and after, as shown in Figure 4. 

1.3.2 Enhanced 9-1-1 (e911) 

Emergency operators using the basic 9-1-1 technologies began to receive calls 

where persons were unable to recall their location or sometimes even speak. In addition, a 

basic 9-1-1 operator was unable to track the effectiveness and timeliness of follow-

through by the emergency service provider. The early call centers quickly discovered a 

need for two significant enhancements to address these problems—first, the ability to 

access the caller’s phone number and address, and second, to easily dispatch the 

appropriate emergency service to the scene.  

 

 
Figure 5: Enhanced 9-1-1 Treatment Effect 
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Alameda County, California first tested these features in 1974, followed by Dade 

County, Florida and St. Louis, Missouri in 1979. The enhanced 9-1-1 features produced 

improvements in response time and reduced data transfer errors. (National Emergency 

Number Association 2013). Actual treatment effects for enhanced 9-1-1 services are 

determined by aligning the treatment dates of each county and then using the mean 

lethality rate for the five years before and after, as shown in Figure 4 

1.3.3 Next Generation 9-1-1 (ng911) 

 Beginning in the early 1990s, cell phone usage began to increase as shown in 

Figure 6, with over 300 million cell phones in use by 2010.  

 
 

 
Figure 6: Growth in Cell Phone Usage 
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The early cell phones communicated using analog transmissions, which greatly 

limited the number of simultaneous calls and produced poor sound quality. At first, the 

location of a 9-1-1 wireless caller was unavailable to the dispatch operator—leading to 

some tragic situations where the police or EMT responders were unable to locate the 

victim in time. In 2000, the National Emergency Number Association (NENA) identified 

the features and standards required to support not only cell phones, but various wireless 

protocols. 

The next generation wireless communications, covered by the NENA plan, 

includes text messaging, video, and email. Development and deployment of the new 

standard began in 2003. The first implementation phase relied on triangulation 

extrapolated from nearby cell towers to locate the caller. The second phase relies on the 

Global Positioning System (GPS), which is more accurate than cell tower triangulation 

(National Emergency Number Association 2013). 

 Beginning in 2002, U.S. households began to drop the traditional wired telephone 

service, relying solely on cell phones for telephone communications. This trend has 

continued to escalate, making the implementation of ng911 standards even more critical 

(Blumberg, Luke, et al., Wireless Substitution: State-Level Estimates From the National 

Health Interview Survey, 2010-2011 2012). 

1.3.4 Evidence of 9-1-1 Effectiveness 

The following three studies provide empirical evidence that both the ability to 

recall the local emergency number and quicker response times result in higher survival 
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rates of acute stroke and cardiac arrest patients. These results suggest potential benefits 

that could also apply to aggravated assault victims.  

A Public Health Brief conducted in 1980 and published in the American Journal 

of Public Health presents the effectiveness of a universal telephone number as compared 

with seven digit local or regional emergency numbers (Eisenberg, Hallstrom and Becker, 

Community Awareness of Emergency Phone Numbers 1981). The King County 

Washington survey interviewed approximately 1,200 respondents finding that just 36% 

of those supported by a regional emergency number could recall the number, while 47% 

of those supported by a local number could recall, compared with 85% in those areas 

supported by 9-1-1.  

A 1993 study of 1,159 acute stroke victims measured the improvements in 

response times resulting from calling 9-1-1 emergency services. The study conducted by 

Barsan, et al. found that those patients using the 9-1-1 emergency number had a median 

first medical contact of 84 minutes, compared to 270 minutes if the call was issued to a 

personal physician, and 212 minutes if directed to a hospital (self transportation) (Barson, 

et al. 1993). In a study performed by Weaver, et al., patients using the 9-1-1 number 

received treatment on the average 1.9 hours earlier than those performing self 

transportation (Weaver and Kennedy 1992). The effectiveness of improved response 

times was measured by Joslyn, et al. in a 1992 study of 1,753 pre-hospital cardiac arrest 

patients in Iowa (Joslyn, Pomrehn and Brown 1993). The results indicate that patients 

using 9-1-1 experienced a 9.18 survival rate compared with 5.35 for non-9-1-1 groups. 
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1.4 THE GOLDEN HOUR 

For decades, military medical personnel have referred to the importance of rapid 

response time, and its attending impact on survival rates, as the “golden hour.” While 

there appears to be no empirical studies of this phenomenon in the military, there is a 

strong intuitive argument behind the concept. One indication of the golden hour effect, 

which deserves greater study, is the change in mortality rates of casualties between the 

war in Vietnam at 24% and 10% during the war in Iraq (Cromie 2004). To shorten the 

response time in combat situations, the modern soldier trains to administer medical 

procedures in the field and carries specialized stabilization equipment. 

In every serious trauma situation, the four time-critical tasks that can make the 

difference between survival and death are response time, stabilization, transportation 

time, and treatment level. It is the contention of this paper that these four tasks exist as 

the key services provided by the regional 9-1-1 dispatch centers, emergency medical 

technicians, and urban-based Level I trauma centers. 

1.4.1 Response Time 

The first proposal for a nationwide emergency phone number came from the 

National Association of Fire Chiefs in 1957. Ten years went by before the Federal 

Communication Commission (FCC) met with the American Telephone and Telegraph 

Company (AT&T) to determine the best method for implementing a universal emergency 

number. AT&T selected the number 9-1-1 because it is memorable, brief, easy to dial, 

and had never been used as an area code or as a service number. Shortly after the 
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announcement by AT&T, the U.S. Congress acted to back the exclusive nationwide use 

of the number. 

Alabama Senator Rankin Fite made the first 9-1-1 emergency call on February 16, 

1968, in Haleyville, Alabama, and just a week later, Nome, Alaska, implemented a 9-1-1 

call system. In March 1973, the White House issued a national policy statement 

encouraging the adoption of 9-1-1 nationwide, and authorizing the establishment of a 

Federal Information Center to assist in implementing the system. By 1979, approximately 

26 percent of the U.S. population had 9-1-1 access, with legislation passed in nine states 

for statewide 9-1-1 services. The service grew rapidly and about 50 percent of the U.S. 

population had the emergency service by 1987—almost entirely in major metropolitan 

areas. Currently more than 96 percent of the U.S. population has access to 9-1-1 services 

(National Emergency Number Association 2013). 

Most recently, the ubiquitous shift to mobile phones and the passage of the 

Wireless Communications and Public Safety Act of 1999 led to the creation of the 

wireless or next generation 9-1-1 service (ng911). The events of September 11, 2001 

have served as an impetus to escalate the much-needed improvements and deployment of 

the ng911 service and the use of GPS to increase efficiency in locating victims (Hatfield 

2002). The latest technological improvements should result in additional declines in 

lethality. 

1.4.2 Stabilization 

The medical profession uses the abbreviation ABC to refer to the three critical 

steps to stabilize a serious trauma patient (Hodgetts, et al. 2006). The three functions—
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airways, breathing, and circulation—are considered so essential to the life-saving process 

of emergency medicine that they are uniformly prescribed around the world in both 

civilian and military settings. Clearing the airways makes certain that the patient is 

physically able to get oxygen into the lungs, while breathing refers to dealing with those 

situations where the patient is unable to breath on their own. Circulation is a much 

broader category and includes everything from intravenous delivery of necessary blood 

and other bodily fluids to stabilizing any catastrophic hemorrhaging, from a gunshot or 

knife wound. The Centers for Disease Control and Prevention (CDC) provides a set of 

standards and guidelines for field triage of injured patients (Centers for Disease Control 

and Prevention 2012). These factors are very difficult to isolate and measure, since there 

are so many incremental changes. The empirical study in this paper relies on the fact that 

stabilization occurs between response time and transportation time to account for the 

improvements. 

1.4.3 Transportation Time 

Moving the patient from the point of trauma to the trauma center is another 

critical step in the golden hour scenario. In recent years, the availability of ambulance and 

helicopter transportation is becoming the norm. Research has indicated that for the most 

time-sensitive trauma cases, it is essential to use the appropriate method (Diaz, Hendey 

and Bivins 2005). For example, Diaz et al. determined that ground transportation is faster 

for trips under 10 miles, while helicopters were faster for trips over 45 miles. For trips 

between the two distances, the helicopter was only faster if dispatched simultaneously 

with the ambulance. Travel distance is a significant factor in estimating transportation 
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time. The population density serves as a control in the panel studies for travel time and 

distance. 

1.4.4 Treatment Level 

Innovations in emergency medicine appear in the functionality of different levels 

of trauma centers. Although there are five levels defined by the medical profession, the 

most important are Levels I thru III, with Level I being the most advanced level of 

services. 

Level I is a regional resource trauma center that is a tertiary care 
facility central and must have the capability of providing leadership and 
total care for every aspect of injury, from prevention through 
rehabilitation. In its central role, the Level I center must have adequate 
depth of resources and personnel. (American College of Surgeons 2012). 
 
 
 

 
Figure 7: Location of Level I Trauma Centers.  

Notes. Data were generated by Carr BG, Branas CC. TraumaMaps.org Trauma Center 
Maps. University of Pennsylvania Cartographic Modeling Laboratory. Copyright © 2006 
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Figure 7 includes dark circles to indicate the areas of the United States with 

access to Level I trauma centers. It is clear that the larger metropolitan areas have 

extensive Level I coverage, while the rural areas have, at best, sparse Level III coverage. 

The introduction of 9-1-1 services and trauma centers as treatment effects in urban 

counties is expected to result in dramatic declines in lethality when compared to the 

untreated rural areas as shown in Figure 8. 

 

 
Figure 8: Homicide Comparison, Urban vs. Rural  

Notes. The graph presents the homicide trends from 1980 to 2010 for metropolitan areas 
with 1,000,000 or more population as compared with those areas having 250,000 or less. 
As indicated, the urban areas have experienced dramatic declines in homicide rates while 
the rural areas have held remarkably steady with only minimal decline, strongly 
suggesting that the existence of the higher-level trauma centers is a key factor in reducing 
homicide rates. Homicide data were downloaded using the Centers for Disease Control 
(CDC) and Prevention, National Center for Health Statistics. CDC Wonder Online 
Database, compiled from Compressed Mortality File. Accessed October 10, 2014. 
http://wonder.cdc.gov/cmf-icd9.html. 
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1.5 EMPIRICAL METHODS  

1.5.1 Research Context and Sampling 

The focus of this study is the causal relationship between improvements in 

emergency services and the declining lethality rates in the United States between the 

years 1968 and 2012. This 45-year period is significant for having both detailed and 

complete data available and the rollout of the 9-1-1 systems and Level I trauma centers 

occurred during this timeframe. The most granular and complete data available are at the 

county level, with 68 counties or rural areas having information for virtually all years. 

The occasional missing years were estimated using polynomial interpolation.  

AT&T launched basic nationwide 9-1-1 phone number support by 1975, followed 

by enhanced 9-1-1 (e911) services on a local basis, and beginning in Saint Louis, 

Missouri in 1982. The enhanced service provides address information to the dispatcher, 

greatly improving response times. Increasing numbers of cell phones appeared in use 

beginning around 1990. Initially, the 9-1-1 dispatch centers did not receive accurate 

information about the location of a caller using a cell phone. The GPS data from smart 

phones and triangulation from cell towers began to appear on dispatcher displays 

beginning in 2003, with the implementation of next generation 9-1-1 (ng911). (National 

Emergency Number Association 2013)  

The constant stream of medical technology improvements makes estimating 

treatment effects difficult. For this reason, the certification of at least one local Level I 

trauma center is used to control for medical technology improvements. Rural areas with 

significant populations provide a control group for the trauma centers used in the study. It 
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was necessary to exclude any rural areas adjoining metropolitan areas, since close 

proximity to an urban area makes access to the nearby emergency services likely. Many 

other rural areas, such as those in the southwest region, lack sufficient populations to 

make them reliable.  

The actual aggregated U.S. lethality data are shown in Figure 9 along with the 

mean treatment dates of basic 9-1-1, enhanced 9-1-1, ng9-1-1, and trauma centers.  

 

 
Figure 9: Lethality and Mean Dates of Emergency Services 

Notes. Lethality was computed by dividing number of homicides by the combination of 
aggravated assault and homicides. For each of the four emergency services, the mean 
date for the introduction of each service is marked. 
 
Aggravated assaults and homicide rates were extracted from the Federal Bureau of 
Investigation (FBI), Uniform Crime Reports, prepared by the National Archive of 
Criminal Justice Data. Downloaded April 24, 2013. http://www.ucrdatatool.gov.  
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1.5.2 Rollout of Emergency Services 

The counties, included in the sample, deployed the emergency services across 

several years as shown in Table 1. The variances in start dates allows for a difference in 

differences test to estimate the treatment effects of each service. 

 

Table 1 - Rollout of Emergency Services 
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1.5.3 Data Collection 

The aggravated assault and homicide rates came from the Unified Crime 

Reporting (UCR) statistics of the Federal Bureau of Investigation (FBI 2014). This 

information is available at the level of local police departments. To convert the 

information into county level rates, it was necessary to aggregate all the police 

departments within each county and then calculate the rate per 100,000 based on the 

combined populations covered by the precincts. To arrive at lethality, it was necessary to 

divide homicides by the combination of aggravated assaults and homicides. For the early 

years of assault data that were unavailable at the precinct level, the difference in the 

means of the county and state rates for existing years were applied against the state rates 

of the missing county years. For missing homicide years, the county homicide rates 

available for all years from the Centers for Disease Control (Centers for Disease Control 

2015) were compared with the actual FBI rates and the difference in means used to 

estimate the missing years.  

The sample assault (Figure 10), homicide (Figure 11), and lethality rates (Figure 

12) are compared with the U.S. rates in the following figures to illustrate the correlation 

of the sample with the full set of data. The population of the sample is approximately one 

third of the national population or about 112 million persons. 
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Figure 10: Sample vs. U.S. Assault Rates 

 
 

 
Figure 11: Sample vs. U.S. Homicide Rates 
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Figure 12: Sample vs. U.S. Lethality Rates 

 
 
Operational dates of Level I trauma centers were extracted from historical or 

timeline pages of regional hospitals when not provided by the American College of 

Surgeons (American College of Surgeons 2012). Enhanced 9-1-1 dates were 

reconstructed from historical records of the various city, county, and state websites 

(sources on file). The ng911 (wireless GPS) values represent the actual adoption rate of 

wireless phones as the primary phone for the years 2007 to 2012 and were extracted from 

three National Center for Health Statistics Reports (Blumberg, Ganesh, et al. 2013) 

(Blumberg, Luke, et al., Wireless Substitution: State-Level Estimates From the National 

Health Interview Survey, 2010-2011 2012) (Blumburg, Luke, et al., Wireless 

Substitution: State-level Estimates From the National Health Interview Survey, January 

2007 - June 2010 2011). The ng911 penetration statistics between 2002 and 2006 were 

estimated using the available national rates and binomial interpolation.  
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The county density values were calculated using the county populations for each 

year, divided by the number of square miles of land in each county (National Association 

of Counties 2014). All data represent the years 1968 to 2012 inclusive, and were loaded 

into and analyzed using Stata version 12. Appendix A contains a list of the 68 counties 

and regions used in the regressions. A summary of variables appears in Table 2. 

 

Table 2 - Summary of Variables 
Variable  Description Mean SD Min Max 
year_code  Years 1968 to 2012 1990 12.99 1968 2012 
county_code  Standard State and County Code 27011 14931 1073 56000 
sqmiles Square Miles of Land in County 9607 25217 23 145000 
density Population Divided by sqmiles 4153 9163 5 70395 
ln_density Natural Log of density 7.050 1.8313 1.6442 11.16 
tot_pop  Total Population of County 1406913 1314710 230172 9962789 
age_rate Percent of Pop. Between 15 & 25 0.1575 0.024 0.0924 0.2340 
income Mean Income of County 33975 11132 10636 78469 
ln_income Natural Log of income 10.38 0.3276 9.272 11.27 
black_rate Black Percent of Population  0.2086 0.1566 0.00088 0.7112 
vehicle  Rate of Vehicle Thefts Per 100k 1017 686 91.8 5369 
tot_hom Total Number of Homicides 159 203 8 2057 
hom_rate Rate of Homicides Per 100k 16.46 12.53 0.71 94.7 
ln_hom_rate  Natural Log of hom_rate 2.487 0.8659 -0.3425 4.550 
assaults Rate of Assaults Per 100k 610.98 786.75 34.83 9315 
p_e911 e911 shifted back 5 Years 0.6301 0.4829 0 1 
p_basic911 basic911 shifted back 5 Years 0.2337 0.4232 0 1 
basic911 Dummy of Active Basic 911 0.2356 0.4245 0 1 
e911 Dummy of Active Enhanced 911 0.6101 0.4878 0 1 
level_1 Number of Active Level I Centers 0.5359 0.9487 0 8 
trauma_density tot_pop / (sqmiles / (level_1 + 1)) 7786 21783 5.177 281581 
ng911 Percent of Pop Primarily Wireless 0.0477 0.1069 0 0.612 
lethality Homicides / (assaults + homicides) 3.202 1.9723 0.0234 13.097 
ln_lethality Natural Log of lethality 0.9527 .7517 -3.755 2.572 
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1.6 RESULTS 

1.6.1 Panel Study on Lethality with Fixed Effects 

The five panel regressions, shown in Table 3, present Ordinary Least Squares 

(OLS) linear regressions using both clustered county and year effects. All 9-1-1 

coefficients are statistically significant at the 1% level. The first regression (1) estimates 

the effects of basic 9-1-1 (basic911), enhanced 9-1-1 (e911), and next generation 9-1-1 

(ng911) emergency services on the lethality rate. Deployment of these services occurred 

sequentially in each county with the enhanced 9-1-1 superseding the basic 9-1-1 and with 

the addition of next generation 9-1-1 when available. The negative coefficients for basic 

and enhanced 9-1-1 services suggest a combined reduction in the lethality rate of more 

than 3.3 per 100 aggravated assaults. This is a reduction of more than 60% from the mean 

pre-services lethality rate of five (5). The negative coefficient (-5.062) of ng911 suggests 

a decrease in lethality of up to 3.2 per 100 aggravated assaults depending on the 

penetration of cell phone usage in the county. The second regression (2) estimates the 

impact of Level I trauma centers (trauma_density) on the lethality rate. This variable 

controls for the impact of the number of trauma centers in each county by considering 

both the density of the population and the coverage of Level I trauma centers. The 

negative coefficient (-1.85e-05) is statistically significant at the 1% level and suggests 

that, depending on the population density and trauma center coverage, the lethality rate 

could be reduced by as much as 5.2 per 100 aggravated assaults. The mean reduction is 

.144 per 100 aggravated assaults. The third regression (3) estimates the impact of the 

African American population in each county. The positive coefficient (4.577) is 
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statistically significant at the 1% level and based on the mean population percentage of 

20.86%, suggests an average increase in lethality of 0.95 per 100 aggravated assaults. In 

the county with the highest percentage (71%) the lethality rate could rise by more than 

three (3) per 100 aggravated assaults.  

 

 Table 3 - Panel Study on Lethality with Fixed Effects 
 (1) (2) (3) (4) (5) 
VARIABLES 9-1-1 trauma black_rate age_rate income 
      
basic911 -1.660*** -1.638*** -1.796*** -1.701*** -1.711*** 
 (0.254) (0.231) (0.262) (0.259) (0.265) 
      
e911 -1.684*** -1.740*** -1.916*** -1.813*** -1.813*** 
 (0.319) (0.297) (0.329) (0.329) (0.330) 
      
ng911 -5.062*** -6.426*** -6.106*** -6.166*** -6.070*** 
 (1.753) (1.593) (1.591) (1.611) (1.568) 
      
trauma_density  -1.85e-05*** -1.74e-05*** -1.63e-05*** -1.70e-05*** 
  (4.28e-06) (3.27e-06) (3.34e-06) (3.49e-06) 
      
black_rate   4.577*** 4.641*** 5.050*** 
   (1.413) (1.436) (1.492) 
      
age_rate    -7.331 -6.396 
    (8.042) (8.048) 
      
ln_income     0.481 
     (0.352) 
      
Observations 3,060 3,060 3,060 3,060 3,060 
Adjusted R-squared 0.358 0.380 0.394 0.395 0.397 
Number of Counties 68 68 68 68 68 
Number of Years 45 45 45 45 45 

Robust standard errors in parentheses    Clustered County and Year Fixed Effects 
*** p<0.01, ** p<0.05, * p<0.1 

 

The final two regressions (4) and (5) add the variables age_rate and ln_income to 

determine the impact of a younger population and higher or lower levels of income. The 

coefficients for both variables are not significant. The addition of the variables included 
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in regressions (2) to (5) increased the 9-1-1 service effects only slightly. Based on the 

results of the final regression, the predicted value of lethality without any emergency 

services would have increased by 3.9 per 100 aggravated assaults—effectively increasing 

homicides in 2012 by 100% as shown in Figure 13. 

 

 
Figure 13: Actual Vs. Estimated Homicides for Years 1960 to 2012 

Notes. The graph shown above compares the actual number of homicides for the years 
1960 to 2012 with the estimated level of homicides based on the results of the panel study 
shown in Table 3. For example, in 2012 the lethality rate would be 9.44 without the 
emergency services rather than the actual 4.7.  
 
 
The graph shown in Figure 14 presents the estimated impact on the number of 

homicides eliminated from the sample resulting from each of the emergency services. 

This graph also exposes an anomaly beginning in the early 1990s. Estimated reductions 
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in homicides first level off and then drop until 2003, when they rise to a new high in 

2012. This decline coincides with the extensive move to cell phones beginning in the 

early 1990s, during which, the 9-1-1 dispatch centers lacked the technology to determine 

the location of a mobile phone caller. The adoption of GPS support for cell phones began 

to ramp up starting in 2003, which coincides with the sudden reversal of the downward 

trend in reductions.  

 

 
Figure 14:  Estimated Reductions in Homicides from Emergency Services 

 

One possible explanation of the anomaly is that with early cell phones there was a 

lack of ability to locate the caller decreased the effectiveness of the emergency 

dispatcher. This explains the lower number of homicide victims saved from 1993 to 
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2002. The effectiveness of dispatchers began to recover starting in 2003, when they were 

able to locate callers using GPS and cell tower triangulation. The graph shown in Figure 

15 demonstrates the precipitous climb in cell phone subscribers in the U.S. from 1990 to 

2010. 

 

 
Figure 15: U.S. Cell Phone Subscribers 

Notes. The graph shown above, presents the U.S. subscriber rates for cell phones. The 
source is CTIA Wireless Association, Resource Library 2014 
http://www.ctia.org/resource-library. 
 

1.7 FALSIFICATION TESTS 

1.7.1 Lower Homicides and Higher Assaults 

Lower rates of lethality resulting from improved emergency services should 

demonstrate a significant difference in the trend of assaults and homicides. Homicides 

should decrease or increase at a lower rate than assaults. In other words, those victims 
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surviving an attempted homicide appear as an increase to aggravated assaults and a 

decrease to homicides. Table 4 contains three regressions, including one for homicides 

one for assaults, and as a control, one for vehicle thefts, which should have been 

unaffected by the availability of emergency services. 

In the first regression (1), the basic 9-1-1 (basic911) and enhanced 9-1-1 (e911) 

services are negative and significant at the 1% level, suggesting that the existence of 

these services reduces the number of homicides. In addition, the higher density counties 

have lower homicide rates as indicated by the ln_density variable and the negative and 

significant coefficient (-6.344). The variable representing the percentage of the 

population that is African American (black_rate) is also significant at the 1% level and 

suggests higher homicide rates with higher black populations. The aggravated assault rate 

(assaults) appears as an independent variable to account for correlation with changes in 

the homicide rate. The coefficient of assaults is positive but not significant. This is not 

surprising since the clustered county and year effects will pick much of the correlation 

between these variables. The second regression (2) looks at the impact of the same 

variables on the assault rate. Since reductions in the number of homicides, is very small 

in comparison to the number of assaults (less than 4%), the impact on assaults will also 

be small. In the results, the coefficients of the basic and enhanced 9-1-1 services are 

positive as expected, but not significant. This effect provides further support for the 

impact of emergency services on homicides.  
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Table 4 - Falsification Tests with Homicides, Assaults, and Vehicle Thefts 

 (1) (2) (3) 
VARIABLES homicides assaults vehicle 
    
basic911 -5.059*** 66.13 38.96 
 (0.903) (69.77) (45.23) 
    
e911 -4.735*** 88.66 104.9 
 (1.379) (77.62) (107.8) 
    
ng911 -5.403 800.1* 430.9 
 (9.533) (437.4) (483.5) 
    
ln_density -6.344*** -76.33 384.7*** 
 (2.349) (50.38) (108.3) 
    
black_rate 33.49*** -186.1 653.7 
 (10.77) (601.7) (478.2) 
    
age_rate -69.32 1,487 334.0 
 (48.02) (1,529) (2,183) 
    
ln_income 1.091 -135.7 185.7 
 (2.042) (136.6) (136.4) 
    
assaults 0.00345   
 (0.00218)   
    
Observations 3,060 3,060 3,060 
Number of Counties 68 68 68 
Adjusted R-squared 0.296 0.254 0.355 
Number of Years 45 45 45 

Robust standard errors in parentheses    Clustered County and Year Effects 
*** p<0.01, ** p<0.05, * p<0.1 

 
 

The next generation 9-1-1 variable (ng911) is positive and slightly significant at 

the 10% level. This result could be an indication of an unrelated increase assaults since 

the same variable is large and negative in the first regression. The combination of the two 

insignificant variables appears has highly significant on the lethality rate (the difference 

between the two results). 
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The third regression (3) runs the same independent variables against the unrelated 

rate of vehicle thefts (vehicle). Here all independent variables are positive and 

insignificant except the population density (ln_density). The density variable suggests 

that vehicle thefts are more likely in highly urbanized areas, which is unrelated to the 

emergency services. 

1.7.2 Changing the Timing of Services 

A second falsification test uses placebo dummy variables in place of basic911 and 

e911. See Table 5. The switchover dates of the two variables were adjusted back five 

years in each county or region to test the effect of timing on significance. The final 

regression from the first panel study on lethality (1) provides a comparison against the 

results of the placebo test (2). The coefficients of the placebo versions of basic911 and 

e911 have a positive sign and are not statistically significant. All other variables remain 

largely unchanged, suggesting the importance of the timing of the implementation date of 

the 9-1-1 services. 
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Table 5 - Placebo Test With Fixed Effects 

 (1) (2) 
VARIABLES Control Placebo 
   
basic911 -1.711*** 0.001941 
 (0.265) (0.303) 
   
e911 -1.813*** 0.1012 
 (0.330) (0.237) 
   
ng911 -6.070*** -6.096*** 
 (1.568) (1.559) 
   
trauma_density -1.70e-05*** -1.66e-05*** 
 (3.49e-06) (3.50e-06) 
   
black_rate 5.050*** 5.018*** 
 (1.492) (1.521) 
   
age_rate -6.396 -7.449 
 (8.048) (8.080) 
   
ln_income 0.481 0.483 
 (0.352) (0.348) 
   
Observations 3,060 3,060 
Adjusted R-squared 0.397 0.394 
Number of Counties 68 68 
Number of Years 45 45 

Robust standard errors in parentheses    Clustered County and Year Effects 
*** p<0.01, ** p<0.05, * p<0.1 

 
1 Placebo variable for basic911. The effective dates of basic 9-1-1 were shifted back five 
years in each county. 
 
2 Placebo variable for e911. As with the basic911 placebo, the effective dates for 
enhanced 9-1-1 were shifted back five years in each county. 

 
 

1.8 CONCLUSIONS 

Based on the empirical results of this paper, it appears that the declines over the 

past 30 years in lethality and therefore homicide rates, in the U.S. are largely the result of 
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significant improvements in emergency services. By removing the treatment effects of 

the 9-1-1 services and Level I trauma centers for the year 2012, we estimate the 7,734 

homicides reported in the 68 counties and regions in the treatment group would have 

been more than 25,000. Scaling these results to a national basis, the 14,000 homicides of 

2012 would have been closer to 40,000.  

From a policy perspective, if the results of this report are correct, there could be 

significant opportunities to further reduce homicides and accidental deaths by increasing 

the coverage of the emergency response systems and trauma centers in efficient ways—

most particularly, through the continued adoption of GPS cell phone support in dispatch 

centers. The results of this study provide a tool for estimating the emergency service 

effect on lower mortality rates in accidental deaths. The results of this study might be 

useful in estimating treatments such as seatbelts in automobiles. Further research should 

be conducted on the effects of cell phone usage and GPS support beginning in 1990. In 

addition, the higher lethality rates in black populations needs further study. 
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CHAPTER 2: THE IMPACT OF BASIC 9-1-1 ON REPORTING CRIME 

This paper seeks to determine the impact and level of the adoption of the original 

basic 9-1-1 services on citizen crime reports. Using crime data from the FBI UCR 

database and basic 9-1-1 implementation dates extracted from 68 county records, a 

difference in differences econometric model was used with a five year before and after 

test of treatment effects. The results suggest that a significant increase in reporting 

occurred only for those crimes having a direct financial impact on the victim. 
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2.1 INTRODUCTION 

In 1977, the Kansas City Police Department released a comprehensive study 

analyzing the determinants and effects of both citizen and police response times to crime 

in their jurisdiction (Kansas City Police Department 1977). The results were sufficiently 

surprising that the U.S. Department of Justice commissioned a larger study involving four 

geographically and demographically diverse police departments (Spelman and Brown 

1984). This study, published in 1981, reported similar findings to the 1977 study, 

pressuring police departments nationwide to reconsider their practices and pointing to the 

necessity for programs to alter public perceptions and behavior. At the time of the first 

study, basic 9-1-1 services were in the rollout stage in major counties and remained 

unavailable in most of the United States. Even during the second study, of the four 

departments surveyed, only Peoria, Illinois had a basic 9-1-1 system in place, and the 

public awareness and functionality of the service was minimal. In the years that followed 

the 1980 study, basic 9-1-1 services made significant gains in both awareness and 

effectiveness. This paper seeks to measure the impact of the basic 9-1-1 services on the 

reporting of crime while taking into consideration what was learned from the 

aforementioned studies. 

One of the challenges confronting the testing of 9-1-1 on crime reporting is that 

each county had control over the timing and technology used in the implementation. 

Evaluating the impact using aggregate data at the state or national level faces the problem 

of the diversity in the timing of implementation and community demographics. For this 
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reason, it was important to use a difference in differences approach at the county level 

where the decision, timing, and implementation generally took place.  

The crime studies released in 1977 and 1981 highlighted the major factors 

affecting the reporting of crime. The first were the hurdles citizens faced when attempting 

to make a call, and the second were the incentives causing them to delay or avoid ever 

making a report. The crime categories analyzed in the studies include the property crimes 

of larceny, burglary, and vehicle theft and the violent crimes of forcible rape, aggravated 

assault, and robbery. These crimes were also categorized as either crimes of discovery or 

crimes of involvement. These taxonomies are important in understanding why the 

reporting of some crimes is likely to be delayed. 

Based on what was learned from the crime reporting studies, there are at least two 

ways that the availability of basic 9-1-1 services might influence the reported crime rate. 

First, the easy-to-recall-and-dial universal telephone number reduces the cost of reporting 

by eliminating many of the physical and emotional barriers to calling, which increases the 

likelihood of a victim or discoverer making a report. Second, the ability to more easily 

phone and report encourages calling during the earlier stages of a crime by increasing the 

relative cost of self-help. In both cases, the assumption is that the number of crimes 

committed is unchanged, only the number of reports and the ultimate impact of the 

crimes are affected. 

In the executive summary of the 1977 study, the potential impact of 9-1-1 

technologies on the reporting of crime is stated as follows: 

The time required in reaching a decision to call the police by 
citizens would possibly be reduced provided an established 911 system 
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were in operation. Where citizens were restrained, either physically or 
emotionally, a 911 number would provide an easier option to access help 
in an emergency. 

We agree that technological innovations do warrant serious 
examination in light of their potential for influencing citizen participation 
in reporting crimes (Kansas City Police Department 1977). 
 

The rollout of basic 9-1-1 services occurred in major cities beginning in the early 

1970s in Alameda, California, and continued into the 1990s with more than 90% of the 

United States having access in 2012 (National Emergency Number Association n.d.). 

This paper proposes that the availability and citizen awareness of even basic 9-1-1 had a 

significant impact on the reporting of crime and provides an empirical measure based on 

data from 68 counties and over a period of ten years, spanning the implementation of the 

services in each county. 

 

2.2 LITERATURE REVIEW 

2.2.1 Kansas City Response Time Analysis Study (1977) 

This study was instigated by the U.S. Department of Justice to understand the 

impact of rapid response times on arrest levels and victim outcomes across various 

categories of crime. Response time, as defined in the study, is broken into three intervals: 

(1) citizen reporting, (2) communication and dispatching, and (3) police travel time. The 

report provides details of the emotional challenges of citizens while considering whether 

to report and the physical barriers confronted while attempting to file a report. Results 

indicate that the total time taken by citizens to consider and then make a report was 
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longer on the average than the combination of communication, dispatch, and police travel 

times (Kansas City Police Department 1977).  

The study was conducted over three years with more than 7,000 interviews taken 

from both the officers responding to the call and the callers. Unfortunately, where no call 

was instigated the crimes go largely unreported and could not be included in the results. 

2.2.2 Calling the Police: Citizen Reporting of Serious Crime (1981) 

This study was instigated by the National Institute of Justice and carried out 

between 1978 and 1980 across four regionally and demographically diverse police 

department jurisdictions. Unlike the Kansas City response time study, this study focused 

exclusively on the citizen-reporting portion of response time (Spelman and Brown 1984). 

The study occurred in Jacksonville, Florida; Peoria, Illinois; Rochester, New York; and 

San Diego, California and included interviews with more than 4,000 victims, callers, or 

bystanders involved in serious crimes. Crimes are broken down within the report in two 

dimensions––crimes of discovery vs. crimes of involvement and property crimes vs. 

violent crimes. Reporting problems are also categorized into two groups––the decision to 

report a crime and problems making the call. As in the 1977 report, this study is unable to 

measure the number of crimes that are never reported at all. 

2.2.3 Community Awareness of Emergency Phone Numbers (1981) 

This survey of 1,192 citizens was conducted in 1980 in King County, Washington 

and attempted to measure the awareness of “how to report” an emergency (Eisenberg, 

Hallstrom and Becker, Community Awareness of Emergency Numbers 1981). King 
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County was an interesting case for measuring the effectiveness of the 9-1-1 phone 

number due to both the allocation of the population between the city of Seattle (500,000) 

and the surrounding rural areas (700,000) and the status of the implementation of 9-1-1. 

The area had 41 fire districts and 27 different emergency numbers. King County was 

broken into three categories for purposes of the study: first, the three 9-1-1 districts of 

Seattle, Mercer Island, and Renton; second, those areas sharing a regional seven digit 

emergency number; and third the 21 fire districts with unique seven digit emergency 

numbers. The results of this study are useful in comparing the difference in emergency 

number recollection in a community with seven digit emergency numbers with that of an 

established 9-1-1 service.  

2.2.4 Other Research 

There are myriad studies and papers focused on understanding the citizen issues 

leading to the underreporting of crime and estimating the level of underreporting. Two 

camps have emerged to explain this issue. First is the economic or utilitarian theory. In 

simple terms, the decision to report a crime is determined by the cost benefit or utility of 

reporting. According to (Ziegenhagen 1977), the likelihood of reporting a property crime 

increases as the value of an economic loss rises. Additional economic costs can include 

the amount of time it takes to report, the likelihood of recovery, and any potential 

retaliation from the perpetrator (Meyers, Jr. 1980).  

Second, others have suggested that the level of reporting is dependent on the 

seriousness of the crime, the relationship to the suspect, or how successful the perpetrator 

was in carrying out the crime (Sparks, Glenn and Dodd 1977) (W. Skogan 1976). This 
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theory of crime dependence suggests that the characteristics of the crime and the victim 

attributes are the key drivers behind the level of reporting.  

A summary of empirically tested factors influencing crime reporting include: (1) 

the level of insurance, (2) the feeling of obligation to report, (3) the seriousness of the 

crime, (4) whether the victim feels culpable, (5) attitudes toward the police, (6) 

demographics, (7) relationship to the perpetrator, (8) availability of witnesses, and (9) 

whether the victim engaged in self help (W. G. Skogan, Reporting Crimes to the Police: 

The Status of World Research 1984) (Hart and Rennison 2003). Another related theory 

suggests that institutional development is a significant factor in the levels of crime 

reporting (Soares 2004). Institutional factors include: institutional stability, police 

presence, and level of corruption in the legal system. Other institutional factors with 

potential impact on crime reporting are the degree of urbanization and the level of 

education. Many of the issues presented in these studies were addressed by including 

variables in the empirical models presented and discussed later in this paper. 

 

2.3 BACKGROUND 

2.3.1 Basic 9-1-1 

The early U.S. telephone network relied on human operators and manual 

switchboards to connect callers. Victims of crimes could access a live operator by simply 

lifting the earpiece or turning a crank and then requesting a connection to the local police 

station—no dedicated telephone number was necessary. In 1919, AT&T announced the 

rotary telephone and began implementing automated switches. Ironically, these 
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technology improvements did nothing to improve the emergency response system by 

requiring households to keep a list of emergency numbers near the phone or dial O and 

ask for the operator to look up and transfer the call.  

In 1957, the National Association of Fire Chiefs, pointing to the benefits for 

reporting fires, reportedly made the first proposal in the U.S. for a national emergency 

telephone number2. The U.S. Federal Communication Commission (FCC) made a formal 

recommendation for a universal emergency number in 1967 and the next year provided 

an analysis of the strengths of the AT&T-selected 9-1-1 number. The FCC did not 

formally recommend a move to use a national emergency number until 1972. Then in 

March 1973, the White House issued National Policy Bulletin Number 73-1 promoting 

the rollout of 9-1-1 nationwide. New York City took a leadership roll in 1973 as the first 

major city to activate 9-1-1. The first implementations were limited to connecting a caller 

directly to the appropriate emergency service provider (fire, police, EMT) (National 

Emergency Number Association n.d.).  

2.3.2 Reporting Challenges 

The 1981 study on citizen reporting describes three categories affecting the level 

and timeliness of crime reporting. These challenges include deciding to call, overcoming 

technical barriers, and fear of retaliation and backlash.  

 

                                                

 

2 Great Britain activated 999 as a dedicated emergency number in 1927. 
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Deciding to Call 

The survey conducted in the 1981 study (Spelman and Brown 1984) found that 

three factors influence the decision of when and if to make an emergency call. The first 

was an effort to verify the crime by performing a personal investigation of the crime 

scene (25% of the cases) or making a call to a non-professional to seek an opinion on 

whether to call (6.6%). Second, potential callers sometimes chose to take action 

themselves. In 19% of the cases, this meant leaving the scene of the crime, while 16.5% 

chose to call someone as part of their investigation, and 6.4% chose to pursue the suspect. 

An additional 1% took time to care for the injured. Finally, delays occurred as the 

potential caller tried to decide whom to call. 10.5% of the callers procrastinated calling 

the police for lack of certainty that it was appropriate. 

 

Overcoming Technical Barriers 

Without the aid of 9-1-1 or cell phones, several technical barriers affected the 

ability of potential callers to report the crime. In 7% of the cases, there was no access to a 

telephone. The delays resulting from a lack of access had a significant impact on the 

timeliness of reporting. 23% of the victims or witnesses were unable to recall the 

emergency number or find the number immediately. Once a call was initiated, 10% to 

12% had trouble communicating with the person who answered. These issues included 

language barriers, dialing the wrong number, or the ability to provide essential 

information such as location of the crime.  
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The 1981 King County study on awareness of emergency numbers found that 

callers from the three 9-1-1 districts were able to recall the 9-1-1 number in 85% of the 

cases as compared to 47% in the regional number areas and only 36% where a seven digit 

local number was required (Eisenberg, Hallstrom and Becker, Community Awareness of 

Emergency Numbers 1981). This study was performed at approximately the same time as 

the 1981 Judicial Department study and suggests that the simplicity of the 9-1-1 

emergency number can create a significant improvement in caller recollection. Providing 

a simpler method of reporting and one that carries less perceived risk to the person 

reporting has been shown to increase the reporting of crime (Lasley and Palombo 1995). 

 

Fear of Retaliation and Backlash 

It is estimated that half of assault and rape victims know the identity of the 

perpetrator and are unwilling to press charges for fear of retaliation and backlash against 

themselves or a loved one (Rennison and Welchans 2000). In many cases, they are 

unwilling to even report the crime. The study found that when a victim received 

treatment in the hospital the medical personnel could positively influence the victim’s 

decision whether to report (Spelman and Brown 1984). 

Citizens experience conflict because they believe, whatever they 
do, there will be high costs… reporting crime may be inconvenient, 
victims fear that police will hold them responsible for precipitating the 
crime; victims may fear that offenders will take reprisals against them. 
(Spelman and Brown 1984). 
 

The relative sizes of police forces and the expected outcome from a police 

encounter have been shown to significantly influence the rate of crime reporting. The 
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concept of retaliation is not limited to the threat of the offender. Some communities have 

significant concerns about retaliation or backlash by the police sent in response to a call, 

or by the legal system (courts, judges, etc.) (W. G. Skogan, Asymmetry in the Impact of 

Encounters with Police 2006) and (S. D. Levitt, The Relationship Between Crime 

Reporting and Police: Implications for the Use of Uniform Crime Reports 1998). 

2.3.3 Crime Categories 

The various studies use the FBI’s Uniform Crime Reporting (UCR) categories of 

property and violent crimes, and organize them further into crimes of discovery and 

crimes of involvement. Following are the FBI definitions and the classification assigned 

by the studies.  

 

 
Figure 16: U.S. Property Crime Rates 

 



 

 
 

 49 

Larceny-theft (property, discovery or involvement) –“The unlawful taking, 

carrying, leading, or riding away of property from the possession or constructive 

possession of another. Examples are thefts of bicycles, motor vehicle parts and 

accessories, shoplifting, pocket-picking, or the stealing of any property or article that is 

not taken by force and violence or by fraud. Attempted larcenies are 

included. Embezzlement, confidence games, forgery, check fraud, etc., are excluded.” 

(Federal Bureau of Investigation 2012). 

Burglary (property, discovery or involvement) – “The unlawful entry of a 

structure to commit a felony or theft. To classify an offense as a burglary, the use of force 

to gain entry need not have occurred. The UCR Program has three sub-classifications for 

burglary: forcible entry, unlawful entry where no force is used, and attempted forcible 

entry. The UCR definition of “structure” includes apartment, barn, house trailer or 

houseboat when used as a permanent dwelling, office, railroad car (but not automobile), 

stable, and vessel (i.e., ship). (Federal Bureau of Investigation n.d.)” 

Vehicle Theft (property, discovery) – “The theft or attempted theft of a motor 

vehicle. In the UCR Program, a motor vehicle is a self-propelled vehicle that runs on land 

surfaces and not on rails. Examples of motor vehicles include sport utility vehicles, 

automobiles, trucks, buses, motorcycles, motor scooters, all-terrain vehicles, and 

snowmobiles. Motor vehicle theft does not include farm equipment, bulldozers, airplanes, 

construction equipment, or watercraft such as motorboats, sailboats, houseboats, or jet 

skis. The taking of a motor vehicle for temporary use by persons having lawful access is 

excluded from this definition.” (Federal Bureau of Investigation n.d.)  
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Figure 17: U.S. Violent Crime Rates 
 

 
Robbery (violent, property, involvement) – “the taking or attempting to take 

anything of value from the care, custody, or control of a person or persons by force or 

threat of force or violence and/or by putting the victim in fear.” (Federal Bureau of 

Investigation n.d.) 

Aggravated Assault (violent, involvement) – “An unlawful attack by one person 

upon another for the purpose of inflicting severe or aggravated bodily injury. The UCR 

Program further specifies that this type of assault is usually accompanied by the use of a 

weapon or by other means likely to produce death or great bodily harm. Attempted 

aggravated assault that involves the display of—or threat to use—a gun, knife, or other 
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weapon is included in this crime category because serious personal injury would likely 

result if the assault were completed. When aggravated assault and larceny-theft occur 

together, the offense falls under the category of robbery.” (Federal Bureau of 

Investigation n.d.) 

Forcible Rape (violent, involvement) – “The carnal knowledge of a female 

forcibly and against her will. Attempts or assaults to commit rape by force or threat of 

force are also included; however, statutory rape (without force) and other sex offenses are 

excluded.” (Federal Bureau of Investigation n.d.). 

 

2.4 EMPIRICAL METHODS 

2.4.1 Research Context and Sampling 

The focus of this study is the causal relationship between the availability of basic 

9-1-1 emergency services and the level of crime reporting in the United States. In an 

effort to perform a difference in differences test on the treatment effects of the 9-1-1 

services, crime data was extracted from the FBI UCR database for the five years prior 

and five years subsequent to the launch of basic 9-1-1 services in each of the sample 

counties (Federal Bureau of Investigation 2015).  

Basic 9-1-1 phone number support became available in most major counties 

between 1972 and 1985. Dummy variables were created representing the years the basic 

9-1-1 services were available and the data were collected from documents on the various 

county websites (sources on file). 
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Table 6 - Correlation of Sample to National Crime Rates 

 (1) (2) (3) (4) (5) (6) 
VARIABLES Assaults Rape Robbery Burglary Vehicle Larceny 
       
assaults 0.552***      
 (0.0134)      
       
rape  0.568***     
  (0.0366)     
       
robbery   0.360***    
   (0.00649)    
       
burglary    0.639***   
    (0.00720)   
       
vehicle     0.411***  
     (0.00758)  
       
larceny      0.689*** 
      (0.0137) 
       
Observations 45 45 45 45 45 45 
Adjusted R-squared 0.975 0.845 0.986 0.994 0.985 0.983 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 

Sixty-eight major counties and rural regions representing most states were 

included in the sample, partly because there were reliable data available and because of 

the close correlation with national totals making them highly representative. The counties 

included are shown in Appendix A. A test was run on the sample data against the national 

data to determine the level of correlation and is presented in Table 6. With the exception 

of forcible rape, the results show very high correlation with adjusted r-squared values 

exceeding 0.975. The results for rape are still strong with an adjusted r-squared value of 

0.845. In every case, the sampled crime rates are much higher than the national rates 

primarily due to the large percentage of urban counties in the sample.  
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2.4.2 Data Collection 

The crime data used in this study were extracted from the Unified Crime 

Reporting (UCR) statistics of the Federal Bureau of Investigation (FBI 2014). The 

observations include property crimes (larceny, burglary, and vehicle theft) and violent 

crimes (rapes, assaults, and burglaries) and are normalized to rates per 100,000 

populations. Crime rates are not available from the FBI at the county level and were 

constructed by combining the total crimes of the police departments located within the 

various counties and then converting them to rates based on the total population of the 

cities included. This data is available and complete in all the sample counties for the 

years 1985 to 2012. To estimate the crime rates for the years 1968 to 1984, a mean of the 

ratios of the county to state crime rates from 1985 to 2012 was calculated and then 

applied against the actual state rates to estimate any missing years. The ratio of state to 

county values was remarkably consistent over the years of actual data. 

The variable black_rate was extracted from the CDC Wonder database (Centers 

for Disease Control 2015) and represents the African American percentages of each 

county population. The variable age_rate was also taken from the CDC Wonder database 

and represents the population percentage of 15 to 25 year olds in each county. To 

calculate the variable conv_ratio, the number of newly imprisoned in the county was 

divided by the number of violent crimes for each year. The data was extracted from the 

FBI Uniform Crime database (FBI 2014) and the Bureau of Justice Statistics (Bureau of 

Justice n.d.). 
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Table 7 - Summary of Variables 
  Mean Std. Dev. 

year_code Years 1968 to 2012 1991 (12.1) 

county_code 68 Metropolitan Counties and Rural Areas 27011 (14931) 

ln_density Natural Log of the Persons Per Square Mile 6.965 (1.8533) 

ln_income Natural Log of the Mean Income Level 10.183 (0.22154) 

tot_pop Total Population of the Region 1407824 (1318575) 

black_rate Percent of population that are black 0.2086 (0.15658) 

age_rate Percent of population between 15 and 25 0.1575 (0.0230) 

assaults Assault rate per 100,000 pop. 327     (159) 

education Percent of population with college degree 14.098 (4.339) 

burglary Rate of burglaries per 100,000 pop. 1761.05     (941.13)    

larceny Rate of larcenies per 100,000 pop. 3843.04     (1529.05)     

vehicle Rate of vehicle thefts per 100,000 pop. 1016.8     (686.4)      

rape Rate of forcible rapes per 100,000 pop. 47.95     (24.63)       

robbery Rate of robberies per 100,000 pop. 474.2 (319.3) 

conv_ratio The ratio of prison sentences to violent crime 0.3099     (0.2031)       

basic911 Dummy indicating existence of basic 9-1-1 0.295 (0.456) 

p_basic9111 Placebo of basic911 moved back five years 0.176 (0.381) 

Notes. Means as shown, with standard deviations in parentheses. Data Sources as defined 
in the text.  
 
 
 
 
Based on the results of the study by (Cohen and Felson 1979), population density 

is an important factor in crime reporting. For this reason, the number of square miles of 

land was extracted from the individual county sites and then used to divide into the 

population of the county––the result was logged for use as ln_density. The mean income 

level of each county during the years of the study was extracted from the U.S. Census 

Bureau and then logged for use as ln_income (United States Census Bureau n.d.). To test 

for education effects, the percentage of each county population with a college degree was 
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estimated using data from the United States Department of Agriculture (United States 

Department of Agriculture 2015). A summary of all variables is shown in Table 7. 

 

2.5 RESULTS 

2.5.1 Regressions of Property Crimes with Clustered County Effects 

A Hausman test was performed to determine the best regression model. A fixed 

effects model was selected based on the result of p = 0.004 being less then 0.05. The 

three panel regressions, shown in Table 8, present Ordinary Least Squares (OLS) linear 

regressions using clustered county effects. All regressions cover the same 68 counties or 

rural areas listed in Appendix A. Each of the regression results was run against a major 

property crime with an independent dummy variable representing the presence of 9-1-1. 

Additional independent variables represent relative size of the black population 

(black_rate), proportion of the population between 15 and 25 (age_rate), the natural log 

of population density (ln_density) and median income (ln_income), percent of county 

population with a college degree (education), and the ratio of prison sentences to violent 

crimes (conv_ratio).  

In the first regression (1), the coefficient of basic911 is significant at the 1% level 

and the positive value of 757.2 equates to a 19.7% rise in the reporting of larcenies with 

the addition of basic 9-1-1 services. The second regression results (2) estimate a 

coefficient for basic911 of 256.3, also significant at the 1% level, and a 14.6% rise in the 

reporting of burglaries after implementing basic 9-1-1. The final regression (3) indicates 

basic911 is not significant to the reports of vehicle thefts. The conviction ratio 
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(conv_ratio) is negative and significant in all three regressions at the 5% level or higher, 

suggesting that an increase in the ratio of prison sentences to crime decreases the number 

of property crimes. Other significant variables include education, age_rate, and 

ln_income, suggesting that changes in these values can affect crime reporting or levels. 

 

Table 8 - Panel Study on Property Crimes 
 (1) (2) (3) 
VARIABLES larceny burglary vehicle 
    
basic911 757.2*** 256.3*** 25.30 
 (51.44) (33.21) (22.13) 
    
education 32.87* 28.35** 5.073 
 (18.94) (10.72) (7.595) 
    
conv_ratio -3,141*** -1,298** -496.7** 
 (785.6) (505.5) (203.1) 
    
black_rate 3,207 241.8 95.56 
 (2,126) (1,228) (811.6) 
    
age_rate 10,785** 12,346*** -4,905* 
 (5,142) (2,720) (2,463) 
    
ln_income -760.5* -366.4 -99.25 
 (399.9) (254.3) (174.8) 
    
ln_density 450.2 307.8 228.5 
 (412.8) (319.1) (260.5) 
    
Observations 677 677 677 
Number of Counties 68 68 68 
Adjusted R-squared 0.782 0.641 0.027 
Clustered County Fixed Effects Yes Yes Yes 
Year Fixed Effects No No No 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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2.5.2 Regression of Property Crimes with Year Effects 

The same regressions were run again with the addition of year fixed effects to 

produce results that are more robust. The results of these three regressions are shown in 

Table 9. The levels of significance for the basic911 variable did not change in the first 

two regressions; however both of the coefficients are smaller. While the coefficient for 

vehicle thefts was not significant in the first set of regressions, it is now significant at the 

5% level and more than twice as large. These results suggest increases in the reporting of 

larcenies by 6.4%, burglaries by 11.8% and vehicle thefts by 6.1%. A graph of treatment 

effects for each variable is shown in Figure 18, Figure 19, and Figure 20.  
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Table 9 - Panel Study on Property Crimes with Year Effects 
 (1) (2) (3) 
VARIABLES larceny burglary vehicle 
    
basic911 247.4*** 208.0*** 62.17** 
 (55.92) (47.89) (30.52) 
    
education 116.8*** 41.97* 31.54 
 (38.14) (23.23) (23.74) 
    
conv_ratio -2,817*** -460.7 -348.3* 
 (752.7) (465.5) (186.0) 
    
black_rate 5,000** 1,510 65.87 
 (2,274) (1,530) (887.4) 
    
age_rate 23,251*** 8,847* 1,462 
 (7,707) (4,529) (2,823) 
    
ln_income -656.0 -311.8 -97.44 
 (417.2) (254.3) (160.2) 
    
ln_density 883.7** 548.6* 294.4 
 (392.9) (325.7) (248.7) 
    
Observations 677 677 677 
Number of Counties 68 68 68 
Adjusted R-squared 0.854 0.761 0.115 
Clustered County Fixed Effects Yes Yes Yes 
Year Fixed Effects Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Figure 18: Treatment Effects on Larceny 

 
 
 

 
Figure 19: Treatment Effects on Burglary 
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Figure 20: Treatment Effects on Vehicle Thefts 

 

2.5.3 Regressions of Violent Crimes with Clustered County Effects 

The three panel regressions shown in Table 10, present Ordinary Least Squares (OLS) 

linear regressions using clustered county effects. All regressions cover the same 68 

counties or rural areas listed in Appendix A. Each of the regression results was run 

against a major violent crime with an independent dummy variable representing the 

presence of basic 9-1-1. Additional independent variables represent relative size of the 

black population (black_rate), proportion of the population between 15 and 25 (age_rate), 

the natural log of population density (ln_density) and median income (ln_income), 

percent of county population with a college degree (education), and the ratio of prison 

sentences to violent crimes (conv_ratio).  
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Table 10 - Panel Study on Violent Crime 
 (1) (2) (3) 
VARIABLES robbery rape assault 
    
basic911 25.33** -0.956 14.50** 
 (12.38) (0.674) (5.627) 
    
education 10.45** 2.506*** 14.35*** 
 (4.605) (0.366) (3.215) 
    
conv_ratio -471.9*** -32.39** -746.6*** 
 (170.8) (14.59) (163.8) 
    
black_rate 143.0 117.8* 926.6*** 
 (504.6) (60.45) (347.8) 
    
age_rate -933.2 80.61 880.1 
 (1,014) (87.36) (807.8) 
    
ln_income -4.328 -11.07 69.22 
 (102.0) (8.943) (94.76) 
    
ln_density 34.90 32.22*** 62.42 
 (113.1) (10.50) (95.61) 
    
Observations 677 677 677 
Number of Counties 68 68 68 
Adjusted R-squared 0.226 0.700 0.668 
Clustered County Fixed Effects Yes Yes Yes 
Year Fixed Effects No No No 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

 
In the first regression (1), the coefficient of basic911 is significant at the 5% level 

and the positive value of 25.3 equates to a 5.3% rise in the reporting of robberies with the 

addition of basic 9-1-1 services. The second regression results (2) indicate no significant 

impact in the reporting of rapes after implementing basic 9-1-1. The final regression (3) 

indicates that basic911 is significant at the 5% level and estimating a 4.4% increase in the 

reports of aggravated. The conviction ratio (conv_ratio) is negative and significant in all 

three regressions at the 5% level or higher, suggesting that an increase in the ratio of 
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prison sentences to violent crime decreases the number of violent crimes. Other 

significant variables include black_rate, education, and ln_density, suggesting that 

changes in these values can influence crime reporting or levels. 

 

2.5.4 Regression of Violent Crimes with the Addition of Year Effects 

The same regressions were run again with the addition of year fixed effects to 

produce results that are more robust. The results of these three regressions are shown in 

Table 11. 

Here the levels of significance for the basic911 variable did change significantly 

in each regression. The coefficient for robbery changed very little in size (from 47.48 to 

41.63) and remained significant at the 5% level. In the cases of rape (2) and assaults (3) 

the coefficients for basic911 are no longer significant. These results suggest an increase 

in the reporting of burglaries of 9% and no significant impact on either the reporting of 

assaults or of rapes. A graph of treatment effects for each of the three variables is shown 

in Figure 21, Figure 22, and Figure 23. As supported by these figures, while the rates of 

assaults and rapes increased steadily over the ten years, there was no obvious gap in the 

growth rate or at the point of basic911 implementation. These results suggest that these 

violent crimes were largely unaffected by the addition of 9-1-1.  

With these more robust results, it appears that only crimes that have a direct 

financial impact on the victim experience an increase in reporting from the addition of 

basic 9-1-1 services. To test further, a placebo test was run on the four crime categories 

showing an impact from 9-1-1. 
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Table 11 - Panel study on Violent Crime with Fixed Effects 
 (1) (2) (3) 
VARIABLES robbery rape assault 
    
basic911 41.63** 0.0939 -4.634 
 (16.46) (0.681) (8.963) 
    
education 17.42* 0.659 -1.026 
 (9.964) (0.739) (9.675) 
    
conv_ratio -200.4 -32.14** -738.0*** 
 (148.2) (14.92) (169.5) 
    
black_rate 617.6 68.03 758.6* 
 (587.9) (60.69) (406.6) 
    
age_rate -418.0 -72.01 166.9 
 (1,157) (130.5) (1,454) 
    
ln_income -13.46 -14.95* 28.69 
 (86.82) (8.557) (95.11) 
    
ln_density 151.4 24.68** 46.84 
 (107.8) (9.574) (85.96) 
    
Observations 677 677 677 
Number of counties 68 68 68 
Adjusted R-squared 0.491 0.742 0.684 
Clustered County Fixed Effects Yes Yes Yes 
Year Fixed Effects Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Figure 21: Treatment Effects on Robberies 

 

 

 
Figure 22: Treatment Effects on Assaults 
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Figure 23: Treatment Effects on Forcible Rape 

 

2.5.5 Placebo Test on Financial Impact Crime Rates 

A falsification test was run using a placebo dummy variable in place of basic911 

against those crimes that have direct financial impact on victims and previously indicated 

significant increases in reporting after basic 9-1-1 was implemented. These include the 

three property crimes of larceny, burglary, and vehicle theft, and the violent crime of 

robbery. In this placebo test, the implementation date of basic9-1-1 was adjusted forward 

five years in each county and region to test the effect of timing on significance. The four 

regressions are shown in Table 12 and demonstrate that the shift in dates resulted in 

coefficients with no statistical significance and in three cases a change in the sign.  

This test suggests that the dates of implementation of the 9-1-1 services were 

significant.  
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Table 12 - Placebo Test on Financial Crimes with Fixed Effects 
 (1) (2) (3) (4) 
VARIABLES larceny burglary vehicle robbery 
     
basic911 27.12 -22.25 -9.079 -46.00 
 (54.48) (34.53) (18.51) (31.47) 
     
education 90.95*** 6.277 -26.73 14.25 
 (33.81) (15.76) (30.94) (8.877) 
     
conv_ratio -1,209* -1,126*** -729.8** -625.3*** 
 (684.8) (398.0) (322.9) (182.5) 
     
black_rate 1,087 839.8 -436.4 462.8 
 (1,986) (972.2) (650.7) (417.7) 
     
age_rate -1,225 -9,143*** -81.13 2,525 
 (4,644) (3,398) (3,632) (1,640) 
     
ln_income -225.0 222.0 45.90 239.0** 
 (396.7) (378.6) (307.1) (113.1) 
     
ln_density -585.5 -271.0 410.0* 328.5*** 
 (374.4) (287.2) (229.2) (120.9) 
     
Observations 677 677 677 677 
Number of counties 68 68 68 68 
Adjusted R-squared 0.539 0.579 0.233 0.506 
Clustered County Fixed Effects Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 
 

2.5.6 Alternative Specifications 

The arrival of basic 9-1-1 services reduced the cost of crime reporting and altered 

the reporting experience for the victim, witness, or discoverer of a crime. Now it was 

easy to pick up the phone and, by dialing three simple digits, speak with an emergency 

professional. The person on the other end of the call was trained to rapidly gather the 

information from each caller, reassure him or her, and efficiently dispatch the appropriate 
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service. At least two of the independent variables used in the primary regressions have 

the potential to impact reporting when combined with the advantages of basic 9-1-1. One 

of the often-studied issues influencing reporting is the lack of confidence in the police in 

many of the African American communities. The use of an interaction variable created 

from basic911 and black_rate allows for an analysis of what impact the emergence of 

basic 9-1-1 had on those communities. 

The coefficients for larceny and burglary are the only significant results as shown 

in Table 13. Considering the fear of retaliation and consequences of interaction with the 

police in the case of violent crimes, the result is not surprising. Both larcenies and 

burglaries are primarily crimes of discovery and carry no inherent threat of retaliation 

from an unknown perpetrator.  

Another potential factor that might magnify the impact of basic 9-1-1 services is 

higher population density. Urban areas bring people close together and increase the 

likelihood of witnesses to a crime and therefore more calls to 9-1-1. It is also possible 

that the faster response time in high-density areas could influence the cost benefit 

calculation of victims—faster response time translates into higher probability of 

improved results. By creating an interaction variable from basic911 and ln_density, the 

impact of the 9-1-1 services on crime reports in urban areas can be estimated. The results 

of a series of regressions using the interaction of basic911 and ln_density are presented 

Table 14. 
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As shown, with the exception of vehicle theft, all crimes experience higher levels 

of reporting as the density of the county increases. All coefficients are significant and 

positive. 

 

Table 13 - Panel Study on Crimes With Black Interaction 
 (1) (2) (3) (4) (5) (6) 
VARIABLES larceny burglary vehicle robbery rape assault 
       
basic911 123.1 139.2** 60.68 25.72 -1.443 -13.45 
 (92.55) (68.04) (42.45) (19.86) (1.118) (15.35) 
       
education 117.2*** 42.17* 31.55 17.47* 0.664 -1.000 
 (39.05) (23.72) (23.73) (10.18) (0.754) (9.764) 
       
conv_ratio -2,629*** -357.0 -346.0* -176.4 -29.82** -724.7*** 
 (701.9) (459.5) (195.5) (151.3) (14.38) (171.6) 
       
black_rate 3,749* 818.1 50.84 457.6 52.56 669.8 
 (1,918) (1,462) (1,075) (616.5) (62.66) (419.3) 
       
basic911*black_rate 645.8* 357.3* 7.758 82.60 7.984 45.79 
 (348.9) (207.2) (162.6) (66.64) (5.396) (61.86) 
       
age_rate 23,515*** 8,993* 1,465 -384.2 -68.74 185.6 
 (7,735) (4,515) (2,809) (1,161) (127.2) (1,450) 
       
ln_income -613.3 -288.2 -96.93 -8.008 -14.42* 31.71 
 (417.0) (252.7) (156.0) (87.65) (8.312) (93.98) 
       
ln_density 1,112*** 675.0** 297.1 180.6* 27.51*** 63.03 
 (386.8) (327.1) (230.3) (103.3) (9.483) (90.09) 
       
Observations 677 677 677 677 677 677 
Number of counties 68 68 68 68 68 68 
Adjusted R-squared 0.857 0.764 0.113 0.494 0.745 0.685 
Clustered County Effects Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 14 - Panel Study on Crimes with Density Interaction 
 (1) (2) (3) (4) (5) (6) 
VARIABLES larceny burglary vehicle robbery rape assault 
       
basic911 -121.2 -5.752 -5.105 -1.278 -5.660** -96.17*** 
 (162.9) (100.1) (66.02) (28.56) (2.501) (29.26) 
       
Education 99.83** 32.12 28.44 15.44 0.394 -5.244 
 (42.41) (25.88) (23.44) (10.19) (0.783) (9.239) 
       
conv_ratio -2,753*** -423.5 -336.5* -192.9 -31.13** -722.1*** 
 (736.2) (464.8) (194.6) (150.1) (14.54) (162.6) 
       
black_rate 4,300* 1,104 -62.01 536.1 57.09 584.6 
 (2,336) (1,512) (870.3) (589.5) (60.01) (355.3) 
       
ln_density 1,242*** 756.4** 359.8 193.1* 30.28*** 135.8 
 (389.3) (325.8) (245.0) (104.9) (9.988) (91.19) 
       
basic911*ln_density 51.75** 30.00** 9.444 6.023* 0.808** 12.85*** 
 (21.45) (12.93) (7.761) (3.329) (0.373) (3.902) 
       
age_rate 24,034*** 9,301* 1,605 -326.9 -59.79 361.3 
 (7,793) (4,677) (2,831) (1,175) (126.8) (1,413) 
       
ln_income -585.7 -271.0 -84.61 -5.278 -13.85* 46.14 
 (422.7) (254.1) (157.7) (86.13) (8.122) (86.61) 
       
Observations 677 677 677 677 677 677 
Number of counties 68 68 68 68 68 68 
Adjusted R-squared 0.858 0.766 0.116 0.495 0.748 0.703 
Clustered County Effects Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

 

2.6 CONCLUSIONS 

The conclusion of this study is that basic 9-1-1 emergency reporting services have 

increased the reporting of crimes that have a direct financial impact on victims, including 

larcenies, burglaries, vehicle thefts, and robberies. In contrast, the addition of the 9-1-1 

services appears to have had little to no impact on the reporting of aggravated assaults 
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and forcible rapes. The findings support previous research that found cultural biases in 

certain communities against reporting many types of crimes. Finally, the results suggest 

that the availability of witnesses in urban areas increases the likelihood of reporting. 

Additional research could provide insights into potential deterrence effects resulting from 

the later introduction of cell phone technologies such as portability and cameras, text 

messaging, etc.  
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CHAPTER 3: HEALTH INSURANCE AND MORAL HAZARD: A MISDIAGNOSIS 

A common misunderstanding of moral hazard emerges from an inaccurate 

definition of health-care insurance. What we call health insurance is actually a bundle of 

two services—insured health care and subsidized health care. The insurance portion is 

designated to cover insurable medical events while the subsidized care exists because of a 

tax loophole allowing employers to provide additional compensation to employees and 

the taxpayer funded coverage for the poor and elderly. This bundling approach has made 

it difficult to draw a bright line between what is medical insurance and what is merely a 

tax-free subsidy of the cost of routine care. As a result, many economists have mistakenly 

included the over-consumption of health care in the moral hazard bundle instead of 

attributing the behavior to the subsidy. There is, however, a case to be made for the role 

of the health-care subsidy having a magnifier effect on traditional medical moral hazard. 

The purpose of this paper is to create an accurate map of health-care moral hazard as an 

aid in performing empirical studies of the effects of moral hazard and inefficient health-

care consumption.  
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3.1 INTRODUCTION 

David Dranove defines moral hazard as “how people change their behavior when 

they have insurance” (Dranove 2000). This definition appears almost verbatim in nearly 

every academic paper attempting to contribute to the discussion of moral hazard in health 

care. Dranove follows his definition with supporting examples. “Homeowners are more 

likely to build on floodplains when the federal government subsidizes flood insurance. 

Drivers go a bit faster when they have air bags (which ‘insure’ against injury in the event 

of an accident)” (Dranove 2000). At this point, consistency would require an example for 

health-care insurance that would demonstrate an increase in risky behavior, such as 

“patients are more likely to overeat, consume more alcohol, or smoke cigarettes if they 

are insured against heart disease.” Instead, Dranove’s example is, “Patients purchase 

more medical services when health insurance foots the bill” (Dranove 2000). Dranove is 

not alone in this perception3. John Nyman writes, ”Moral hazard occurs, for example, 

when an insured person spends an extra day in the hospital or purchases some procedure 

that he or she would not otherwise have purchased” (Nyman 2004). This common 

interpretation of medical insurance and moral hazard has led to two additional behaviors 

being identified as moral hazard: first, the increased health-care consumption resulting 

from advisor and supplier induced demand, and second, inefficient increases in health-

care innovation responding to the subsidized demand.  

                                                

 

3 See for example, (Feldstein 1981), (Marshall 1976), (Pauly 1968), (Baker 1996) (Arrow 
1963) (Zeckhauser 1970) 
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All three of these purported cases of moral hazard are certainly changes in 

behavior that result from what we currently refer to as “health insurance.” However, they 

are not examples of moral hazard; instead, they are classic examples of over-consumption 

resulting from subsidized insurance premiums and health care benefits. This 

misunderstanding has led to a claim from some economists that these versions of moral 

hazard can be efficient—that they can be welfare increasing because they generate 

greater or efficient levels of care (Nyman 2004). This ongoing dispute is further evidence 

of the need for clarification. 

The misdiagnosis of moral hazard emerges from an inaccurate use of the term 

“health-care insurance.” The word “insurance” is normally defined as a guarantee of 

indemnification in the case of an insurable event in return for the payment of a premium. 

An insurable event is one that is largely unavoidable, costly, and actuarially predictable 

(Kling 2006). In other words, only coverage of events that fit into these three categories 

meets the requirements of an insurable event. Modern health insurance is actually a 

bundle of two services—insured health care and subsidized health care. The insurance 

portion covers insurable medical events while the subsidized portion is largely devoted to 

reimbursing health-care providers for routine care. The reimbursement of routine medical 

expenses, when financed by an employer or the government, is a subsidy and not 

insurance in the strictest sense. 

Despite the above assertions, there are at least two cases where subsidized health 

care magnifies the level of moral hazard. First, the same behaviors that increase the risk 

of catastrophic conditions also increase the occurrence of common health problems, thus 
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effectively masking the true level of risk when subsidized. Second, the insurance 

premium subsidy, provided by employers and the government, encourages greater 

consumption of health care insurance itself, which magnifies the already existing moral 

hazard.  

The purpose of this paper is to create an accurate map of health-care moral hazard 

as an aid in performing empirical studies of the effects of moral hazard and inefficient 

health-care consumption. 

 

3.2 BACKGROUND 

Before the twentieth century, people often chose to pursue home remedies before 

seeking the services of a physician. When patients went outside the home for treatment, 

they contacted their local medical professional to diagnose and perform any necessary 

medical procedures. The limited number of available services and relatively low cost 

made it possible for most patients to pay from savings or in kind trade (Ringel, et al. 

2000). There was virtually no market for a medical insurance product.  

Significant medical technologies began to emerge in the early twentieth century, 

bringing with them wonderful and expensive treatments and creating a need for changes 

in the way people paid for health care. Among other things, the higher and less 

predictable costs led to the creation and popularity of mutual aid societies. Mostly 

fraternal orders, these organizations encouraged members to pool their medical risk as a 

part of their membership dues. With the introduction of social security in 1935, these 

societies began to decline in popularity (Beito 2000). The innovations in insurable 
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medical treatments led to an increase in the demand for health insurance. Early health 

insurance offerings presented like other insurance products—providing coverage only for 

insurable medical events. For example, insurance4 did not cover healthy pregnancy and 

childbirth since both are largely avoidable and reasonably inexpensive. Complications in 

childbirth, on the other had, were normally covered (Lapidus 1983). This early medical 

insurance was efficient and affordable because insurance company actuaries could 

calculate the appropriate premiums based on the choice of coverage and the patient out-

of-pocket costs. Lower amounts of moral hazard exist when deductibles or co-payments 

are high.  

Increased demand for labor and other resources during World War II put upward 

pressure on wages and prices. In response, the federal government instituted wage and 

price controls. To get around wage controls, employers began offering in-kind 

compensation in the form of medical benefits. The practice recurred during the 

government-imposed wage controls of the Korean War (Thomas 2012). And then, except 

for the 1964 Johnson-Kennedy and 1981 Reagan tax cuts, the rise in marginal tax rates 

following the wars, further increased the value of retaining health-care insurance as a pre-

tax benefit (Henderson 2002). The Internal Revenue Service attempted to tax the 

                                                

 

4 Normal pregnancy and childbirth were considered non-insurable events and not covered 
by most health insurance policies until the passage of the Pregnancy Discrimination Act 
of 1978 (PDA). The PDA was passed as an amendment to the Civil Rights Act of 1964 
and required coverage for normal pregnancy and childbirth in all employer-provided 
health plans (Lapidus 1983). 
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additional compensation, until both employers and employees put pressure on Congress 

to codify the pre-tax treatment of health-care benefits (Scofea 1994). 

Extended health-care benefits emerged under a new third-party payer system 

operated largely by existing medical insurance companies. Many of the health-care 

institutions that emerged during this period did so as nonprofit entities. John Goodman 

describes an important consequence of this lack of a profit motive as inspiring “too few 

entrepreneurs and too little innovation, at least with respect to cutting costs and meeting 

patient needs” (Goodman and Musgrave 1992). Taking over the reimbursement of 

virtually all employee medical expenses led to what is now a massive industry. The top 

insurance providers generate $280 billion dollars in annual revenues and more than $12.5 

billion in net annual profits (Fortune Magazine 2011). The federal government got into 

the act in 1966 when it introduced Medicaid and Medicare, both modeled after the private 

sector health-care insurance system and subsidized by a tax on working Americans. 

Medicare benefits increased in 2004 during the George W. Bush administration to 

include drug coverage.  

The U.S. Congress authorized the use of Health Savings Accounts (HSAs) in 2003 

as pre-tax savings generally linked to a high-deductible insurance plan. An HSA allows 

the employee to build up a tax-free savings account to pay directly for health-care 

expenses not covered by insurance (Glied and Remler 2005). The authorization of HSA 

accounts was an effort to separate the payment of routine care from the coverage of 

insurable events. Unfortunately, the insurance companies, adding the HSA option into 

their pool of plans, failed initially to foresee the adverse selection problem this would 
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create in their traditional plans. As a result, employees with the highest expectation of 

medical costs opted for the Preferred Provider Organization (PPO) plans while the 

healthiest chose to invest in the much less expensive HSA plans. To avoid losses, the 

distribution required a significant increase in PPO premiums under a combination of PPO 

and HSA offerings. Insurance providers responded by offering a choice between an HSA 

only plan at a low price or a medium priced PPO plan alongside an overpriced HSA plan. 

Since many employers and employees do not fully understand the HSA model, they 

choose to offer a combination of PPO and HSA, which results in overpriced and therefore 

underutilized HSA plans. 

Most recently, the Democratic majorities in both houses of Congress passed the 

Patient Protection and Affordable Health Care Act of 2010, mandating universal and 

partially subsidized health insurance as an effort to halt runaway health-care costs. At the 

time of this paper, the law is suffering implementation problems. The long-term impact 

of this law remains unclear in the near term. 

 

3.3 UNBUNDLING HEALTH INSURANCE 

Health-care procedures fall into three general classifications: catastrophic, 

emergent, and routine. Most catastrophic medical conditions fit neatly under the insurable 

event definition—largely unavoidable, costly, and actuarially predictable. Insuring 

avoidable catastrophic events will greatly increase problems so feared by insurers—

including moral hazard and adverse selection. Life insurance policies for example, 

typically insure against suicide only after, the first complete year of coverage. Providing 
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day-one coverage would encourage those about to commit suicide to quickly purchase a 

policy, thus increasing the adverse selection problem.  

Emergent events are more difficult to categorize because some emergent 

conditions are insurable events, but not all. A dash to the emergency room to get a sliced 

finger stitched is probably unavoidable, and actuarially predictable, but not costly if 

performed in a doctor’s office or urgent care facility—at most, a few hundred dollars. On 

the other hand, a heart attack or stroke is largely unavoidable, actuarially predictable, and 

likely to lead to a costly stay in the hospital, numerous tests, and even surgery—meeting 

all of the requirements for an insurable event.  

The World Health Organization has labeled medical procedures that are avoidable 

and inexpensive as routine or primary health care (World Health Organizataion 2014). 

Avoidable, because the choice to see a doctor is generally optional, and inexpensive 

because the treatment for such conditions typically involves a combination of simple 

tests, medications, and verbal or written instructions. Many chronic conditions, like type 

II diabetes, fit in this category as they are often avoidable through weight loss and diet 

and, although the costs to address the symptoms can add up over time, they are usually 

within the median household budget. 

These three categories of medical procedures have unique characteristics that 

often result in different forms of insurance. Consider the case of insuring a home. Almost 

all homeowners purchase insurance to deal with the high replacement cost from losses 

caused by acts of God or man, including fire, flood, theft, and wind. Local fire and police 

departments, usually financed by property taxes, are in place to address the emergent 
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impact of both events. Homeowners understand that they are responsible for the cost of 

routine maintenance including, patching walls, cleaning carpets, or replacing burned out 

light bulbs. In contrast, today’s health insurance reimburses the medical equivalent of 

flood damage, a 9-1-1 response to a break-in, and the cost of replacing light bulbs and 

unclogging toilets.  

To begin unbundling health insurance we need to correctly diagnose the effects of 

moral hazard and subsidies resulting from the coverage of both insurable and uninsurable 

events. For clarity, insurable events covered by health insurance fit under the category of 

insured health care, while subsidized coverage for non-insurable events as subsidized 

health care. The existence of catastrophic and HSA insurance plans, illustrates how the 

insurance industry recognizes the difference between insurable and non-insurable 

coverage. The mere fact that we transfer the cost from the patient to the employer or 

government does not alter the true nature of the different procedures. 

 The entanglement between both moral hazard and subsidies, and insurable and 

non-insurable events is a major contributor to both the complexity of the U.S health-care 

system and the challenges of understanding and addressing the sustained increases in 

health-care spending.  

 

3.4 INSURED AND SUBSIDIZED CATASTROPHIC CARE 

Moral hazard, subsidy effects, and a moral hazard magnifier can lead to 

inefficient levels of health insurance coverage, health care consumption, and high-risk 

behavior. In the literature, these effects have been lumped into the moral hazard catchall. 
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It is important that the underlying cause explains each behavioral issue and not 

universally assumed the result of medical insurance. 

3.4.1 Insured Health Care and Moral Hazard  

With insured health care, the insured party is more likely to engage in behavior 

that will lead to the occurrence of an insurable event. A person insured against the 

occurrence of heart disease, is more likely to overeat, imbibe too much alcohol, or smoke 

tobacco. This change in behavior is the classic case of medical moral hazard resulting 

from the insuring of insurable events. To reduce the level of this moral hazard, the 

insurance provider typically requires a deductible or copay so that the insured internalizes 

some of the cost of his behavior. In an unregulated insurance market, if these risky 

behaviors are ongoing, the insurance company will periodically increase the insurance 

premium to adjust for changes in actuarial probabilities.  

3.4.2 Subsidized Health Insurance 

Subsidized health insurance premiums, by Medicare, by Medicaid, or as an 

employee benefit, should increase the insured party’s preference for more insurance 

coverage (Havighurst 2000). Among other things, this additional coverage might 

manifest as a lower deductible or copay, higher cap on coverage, or more flexibility in 

the choice of providers and services. If an employer offers a subsidized PPO, HMO, and 

HSA menu of plans, the employee will choose the plan with the greatest benefits 

regardless of cost to the employer. For this reason, employers normally require 

employees to pay a portion of the premiums. Even with this attempt to address the 
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subsidy problem, the pre-tax treatment allowed for medical benefits encourages 

employers to select premium plans. 

In addition, the premium subsidy encourages the insured to make greater use of 

the insurance, since another party suffers the cost of rising premiums resulting from 

additional claims. An example of this effect can be seen in the case of auto insurance 

where insured drivers are reluctant to report every claim to the insurance company for 

fear their premiums will rise. If the repair bill is not too high, the driver will often pay out 

of pocket rather than have his rating as a driver besmirched. However, if a third party is 

paying for the auto insurance, the driver will report every event and seek higher quality 

repairs, thus driving up future premiums. 

3.4.3 The Moral Hazard Magnifier 

The subsidy of health insurance premiums leads to more insurance coverage 

(Goodman and Musgrave 1992), which in turn leads to more traditional moral hazard. 

The subsidy is in effect a moral hazard magnifier because the richer coverage means less 

risk to the insured, which encourages a higher level of risky behavior. This effect is a 

case of subsidy and moral hazard entanglement that exists in what we currently call 

health insurance.  

 

3.5 UNSURED AND SUBSIDIZED ROUTINE AND PREVENTIVE CARE 

Subsidized health care consists of employer- or taxpayer-financed coverage for 

non-insurable or routine events. These optional, predictable, or low cost procedures, 
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traditionally paid out of pocket, reduce much of the moral hazard or subsidy effects; 

instead, they suffer from both conditions. Consider the case of dental coverage. Because 

dental procedures are routine, largely avoidable, and inexpensive, most individuals would 

not purchase a dental plan on their own. Employers, on the other hand, are able to offer 

dental coverage as a pre-tax benefit, which reduces both employer and employee tax 

burdens. Dental coverage operates primarily as a subsidy by encouraging higher levels of 

dental treatments. The dental coverage also creates moral hazard because the insurance 

aspect of dental benefits leads to more risky behavior—less brushing, flossing etc. 

Finally, the moral hazard effect of dental benefits can lead to catastrophic events such as 

gum disease or the need for tooth implants. The subsidized dental benefits result in short 

term treatments for tooth decay, which mask the long-term risk of gum disease. The 

subsidy is a moral hazard magnifier. 

3.5.1 Subsidized Health Care and Moral Hazard  

As with the dental coverage described above, subsidized health care coverage 

creates moral hazard for non-insurable events in much the same way insurance creates 

moral hazard for insurable events. If a patient continues to gain weight, for example, the 

routine medical costs associated with obesity flow directly to the third-party payer 

system. In addition to the catastrophic events of heart disease and stroke, obesity can 

result in non-insurable events such as back pain and type II diabetes. By providing short-

term relief at virtually no cost, the subsidized coverage reduces the incentive to lose 

weight.  
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3.5.2 Subsidized Benefits 

Subsidized health care has the same effect as other subsidized goods or services. 

Patients will increase their demand for those benefits. The over-consumption will 

manifest itself in several ways; a lower threshold of symptoms will send a patient seeking 

medical help, more tests and medications will be requested and used by the patient, there 

will be less pushback by the patient to advisor or supplier induced demand, and the 

higher demand will encourage inefficient levels of innovation and production. This 

category of costs represents the area of greatest misunderstanding and misclassification. 

Because the moral hazard effect can result in greater risk taking that leads to greater 

demand for health care, it is difficult to know what amount of demand results from moral 

hazard vs. subsidies. 

3.5.3 The Moral Hazard Magnifier 

Before the introduction of the third-party payer system, high out-of-pocket costs 

for routine health care served as a kind of “super” deductible for catastrophic health 

insurance because the same behaviors that increase the occurrence of common health 

problems often increase the risk of catastrophic conditions. Obesity, for example, 

increases the likelihood of health conditions that require routine care such as “diabetes, 

hypertension, osteoarthritis, chronic back pain, carpal tunnel syndrome, urinary 

incontinence, gastroesophageal reflux disorder, gallstones, and asthma” (Frankenburg 

and Zanarini 2006). Over time, obesity dramatically increases the likelihood of the 

catastrophic conditions of heart failure and stroke (Frankenburg and Zanarini 2006). If 
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patients have to cover the cost of treating the lesser ailments, they are more likely to alter 

their lifestyle, thus also reducing the likelihood of the catastrophic problems.  

 

3.6 CONCLUSION 

Health insurance in the U.S. went through radical changes during and following 

the wage freezes of the Second World War, the Korean War, and subsequent change to 

pre-tax status of employer financed health-care benefits. These events led to more and 

more employers providing health-care benefits and increasing the scope of those benefits 

to include non-insurable events. These changes brought about an entanglement of moral 

hazard and subsidies, creating perverse incentives for patients, employees, employers, 

insurance companies, the poor and elderly, and health-care entrepreneurs. For years, the 

economic and health-care academic literature have bundled the different cases of 

entangled moral hazard and subsidies to a “super-class” of moral hazard. If efficient 

solutions to the unintended consequences resulting from the entanglement are to be 

uncovered, it is essential to have a concise map of the effects of the subsidies and 

insurance on each participant’s behavior. Treating the effects of the subsidies and 

insurance as a black box of moral hazard makes it more difficult to isolate each problem 

for individual attention.  

Modern health insurance is a combination of insured health care and subsidized 

health care. Each part of the insurance has three different problems resulting from the 

subsidies and from the insurance itself. Insured health care suffers from the classic case 

of moral hazard where the insured engage in more risky behavior because they do not 
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internalize the full cost of the risk. In those cases where the insurance premium is 

subsidized, by either an employer or the government, the insured will experience an 

increase in demand for additional insurance. Meeting this demand leads to more 

insurance coverage, which creates even more traditional moral hazard—effectively 

operating as a moral hazard magnifier. 

The subsidized health care also creates the classic case of moral hazard since the 

insured does not internalize the full cost of her actions and will engage in more risky 

behavior. The subsidy by the employer or government will, in this case, lead to more 

consumption of health care services, more advisor and supplier induced demand by the 

physician, and a greater incentive for health-care entrepreneurs to create inefficient tests 

and treatments. The treatments that relieve the symptoms of many routine procedures 

reduce the cost in pain and expense that used to discourage risky behavior at an early 

stage. 

Going forward, academic research and literature should consider carefully each 

element of these definitions, underlying causes, and consequences in order to uncover 

more effective solutions to the ongoing problem of rising health-care costs and 

consumption. 
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APPENDIX A: STATES, URBAN COUNTIES, AND RURAL AREAS 

 

URBAN   
Alabama  Jefferson County 
Arizona  Maricopa County 
California  Alameda County 
  Contra Costa County 
  Los Angeles County 
  Sacramento County 
  San Diego County 
  San Francisco County 
DC  District of Columbia 
Florida  Hillsborough County 
  Miami-Dade County 
  Orange County 
  Palm Beach County 
  Pinellas County 
Georgia  Dekalb County 
  Fulton County 
Illinois  Cook County 
Indiana  Lake County 
  Marion County 
Kentucky  Jefferson County 
Louisiana  Jefferson Parish 
  Orleans Parish 
  Orleans Parish 
Massachusetts  Suffolk County 
Michigan  Wayne County 
Minnesota  Hennepin County 
Missouri  Jackson County 
  Saint Louis County 
  Saint Louis City 
Nevada  Clark County 

New Jersey  Camden County 
  Essex County 
New York  Bronx County 
  Erie County 
  Kings County 
  Monroe County 
  New York County 
  Queens County 
North Carolina  Mecklenburg County 
  Cuyahoga County 
Ohio  Franklin County 
  Hamilton County 
Oklahoma  Oklahoma County 
Pennsylvania  Allegheny County 
  Philadelphia County 
Tennessee  Davidson County 
  Shelby County 
Texas  Bexar County 
  Dallas County 
  Harris County 
  Tarrant County 
Virginia  Richmond City  
Washington  King County 
Wisconsin  Milwaukee County 
   
RURAL    
Arkansas  Nebraska  
Iowa  Ohio 
Kansas  Pennsylvania 
Minnesota  Wyoming 
Montana   
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