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PREFACE 

Small-business owners and advocates have voiced concern that legal 

liability jeopardizes the economic viability of small businesses.  At the same 

time, tort reformers have supported restrictions on legal damages for “pain 

and suffering” and other non-economic harms.  This study investigates the 

relationship between state-level caps on non-economic damages and the number 

of firms in industries dominated by small businesses.   

This study should be of interest to policymakers at the federal and state 

levels, as well as small businesspeople, their employers and customers, and 

others interested in small business and liability law.  The work was completed 

under the auspices of the Kauffman-RAND Center for the Study of Small Business 

and Regulation and was funded by the Kauffman-RAND Institute for Entre-

preneurship Public Policy. 

The RAND Institute for Civil Justice is an independent research program 

within the RAND Corporation.  The mission of the RAND Institute for Civil 

Justice (ICJ) is to improve private and public decisionmaking on civil legal 

issues by supplying policymakers and the public with the results of objective, 

empirically based, analytic research. ICJ facilitates change in the civil 

justice system by analyzing trends and outcomes, identifying and evaluating 

policy options, and bringing together representatives of different interests 

to debate alternative solutions to policy problems. ICJ builds on a long 

tradition of RAND research characterized by an interdisciplinary, empirical 

approach to public policy issues and rigorous standards of quality, 

objectivity, and independence. 

ICJ research is supported by pooled grants from corporations, trade and 

professional associations, and individuals; by government grants and 

contracts; and by private foundations. ICJ disseminates its work widely to the 

legal, business, and research communities and to the general public. In 

accordance with RAND policy, all ICJ research products are subject to peer 

review before publication. ICJ publications do not necessarily reflect the 

opinions or policies of the research sponsors or of the ICJ Board of 

Overseers. 
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ABSTRACT 

 

Small-business owners and advocates have expressed concern that 

liability jeopardizes the economic viability of small businesses.  Yet 

empirical evidence concerning this issue is limited.  This study 

assesses the impact of liability on the number of firms in a wide 

variety of industries dominated by small businesses.  We use caps on 

non-economic damages as a measure of liability pressure and compare the 

number of small businesses before and after supreme courts in Illinois, 

Ohio, and Oregon struck caps down.  This analysis indicates that caps 

are associated with more firms in some industries but fewer in others.  

The hypothesis that the average impact is negligible cannot be rejected. 
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1.  INTRODUCTION 

Small-business owners and advocates have voiced concern that legal 

liability jeopardizes the economic viability of small businesses.  In a 

recent survey, 44 percent of business owners with 1-9 employees were 

somewhat or very concerned about lawsuits (National Federation of 

Independent Business, 2002).  As the Executive Director of the National 

Federation of Independent Business’s Legal Foundation testified before 

Congress, “I have heard story after story of small-business owners 

spending countless hours and sometimes significant sums of money to 

settle, defend or work to prevent a lawsuit” (Harned, 2004).  While big 

business’s “deep pockets” might seem to invite lawsuits, it could be the 

case that “Small business is the target of frivolous suits because trial 

lawyers understand that they are more likely than a large corporation to 

settle a case rather than to litigate” (Harned, 2004).  President Bush 

has also argued that “lawsuit abuse” is bad for small business, 

observing that, "A judicial system run amok is one that makes it really 

hard for small businesses to stay in business” (Nichols, 2004). 

At the same time, tort reformers have expressed alarm about high 

costs associated with non-economic damages, a term that generally refers 

to compensation awarded at trial for harms that are not economic in 

nature (e.g., “pain and suffering”).  The American Tort Reform 

Association maintains that “the broad and basically unguided discretion 

given juries in awarding damages for non-economic loss is the single 

greatest contributor to the inequities and inefficiencies of the tort 

liability system” (American Tort Reform Association, 2005).  In 

response, some states have capped the level of non-economic damages that 

can be awarded.  Proponents have claimed that these caps result in 

substantial savings in litigation costs (Illinois Civil Justice League, 

1997).  Thus, caps on non-economic damages may shape a small business’s 

experience with the liability system. 

Liability might affect a small business in various ways.  An 

adverse judgment may be financially or psychologically devastating; 

settlements and legal fees are also costly.  In response to these risks, 



 

 

- 2 -

firms may carry insurance or otherwise take measures, such as reducing 

innovation, that erode profitability (Campbell et al., 1998; Bernardo, 

Talley, and Welch, 2000).  Insurance costs are a significant concern for 

small-business owners (Phillips, 2004).1  Nevertheless, it is possible 

that small firms also benefit from the opportunity to seek legal redress 

for harm. 

The impact of liability on small business is a significant policy 

issue.  Business ownership may be an important path for economic 

advancement, particularly for disadvantaged groups (Fairlie, 2004).  

Unfortunately, little is known about the relationship between liability 

and small business. 

This study seeks to inform the debate.  Recent changes in state law 

with respect to non-economic damage caps present an opportunity to do 

so.  If liability is indeed bad for small business, economic theory 

predicts that more firms will be able to “make a go of it” when 

liability decreases.  We therefore analyzed the number of small 

businesses in markets before and after policies on caps changed. 

EXISTING INFORMATION ON THE IMPACT OF LIABILITY ON SMALL BUSINESS 

Despite the concern about the impact of liability on small 

business, research on this subject is limited to two studies.  The first 

of these studies estimated that 36 to 53 percent of federal lawsuits 

involved a firm with 50 or fewer employees (Small Business 

Administration, 2005).2  The researchers also elicited the views of 

small-business owners, finding that the financial costs of actual 

litigation ranged from $3,000 to $150,000; that litigation can impose 

             
1Small-business owners recently ranked the cost and availability of 

liability insurance second (behind the cost of health insurance) on a 
list of 75 concerns (Phillips, 2004).  While the cost and frequency of 
lawsuits ranked only sixty-fourth, the costs of liability may largely be 
borne through liability insurance.  While it is plausible that insurance 
premiums are determined in part by the liability environment, the 
empirical evidence is somewhat mixed (Viscusi et al., 1993; Born and 
Viscusi, 1998). 

2The Small Business Administration defines a small business for 
research purposes as an independent firm with fewer than 500 employees 
(Small Business Administration, 2006). 
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substantial psychological distress on owners; and that owners were eager 

to settle.  The second study analyzed the costs of insurance premiums, 

as well as legal payouts and fees, for a sample of insurers and firms 

(Pendell and Hinton, 2004).  The costs to firms with less than $10 

million in revenue were $88 billion per year.  The cost of insurance 

accounted for approximately $70 billion. 

Nevertheless, much remains unknown about the relationship between 

liability and small business.  Data limitations may undermine the 

reliability of these studies’ findings, as the authors acknowledge.  

These studies also do not quantify potentially important impacts of 

liability.  Examples include costs, such as psychological distress and 

changes in business practices, as well as benefits, such as compensation 

for harms experienced during the course of business.  Finally, these 

studies do not speak to the ultimate impact of liability on the number 

of small businesses.  Because small businesses are a diverse group, this 

impact may be different for different kinds of small businesses.  Non-

economic damages in particular may be more or less important for 

different kinds of small businesses.3 

THE APPROACH USED IN THIS STUDY 

The goal of this study is to assess whether liability is indeed bad 

for small business.  It is difficult to quantify any specific cost or 

benefit (e.g., insurance premiums), let alone to account for all of 

them.  The ultimate impact of liability is also difficult to quantify.  

We briefly describe our approach to this problem. 

             
3We are not aware of any evidence on this issue.  More generally, 

it is known that auto accidents, unsafe premises, defective products, 
and operation of contractors, construction, and design firms were the 
leading sources of liability insurance claims in the 1980s (Insurance 
Services Office, 1988).  It is also known that automobile accidents and 
premises liability were the leading types of tort cases tried in a 
sample of state courts during the 1990s (Seabury, Pace, and Reville, 
2004). 
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In recent years, the level of non-economic damages that may be 

awarded at trial has been capped in a number of states.4  Furthermore, 

Supreme Courts in Illinois, Ohio, and Oregon ruled that their caps were 

unconstitutional.  Like other researchers, we use differences in policy 

across states and over time to proxy for differences in the liability 

environment.5 

We use these differences in the liability environment to infer the 

impact of liability on small businesses.  We focus in particular on the 

number of small businesses within markets.  This number is plausibly 

related to economic opportunity.  It is also linked to liability, if 

liability is important to small businesses.   

Economic theory suggests that a potential entrepreneur starts a 

business when doing so is likely to be profitable and satisfying 

(Bartik, 1989).  More and more businesses are started, until competition 

within a market reduces profits (and satisfaction) to a level that is no 

more attractive than alternative opportunities.  

If non-economic damages are bad for small business, a cap on these 

damages will increase profits and satisfaction.  More businesses will be 

started, until the increased competition drives profits back down to the 

level at which entrepreneurs are just as happy to do something else. 

Thus, if non-economic damages are bad for small business, we would 

observe more firms in markets that cap non-economic damages than in 

markets that do not cap them, after accounting for other determinants of 

the number of firms.  If non-economic damages are good for small 

business, we would observe just the opposite.  Broadly similar 

approaches have been taken in analyses of the determinants of start ups 

             
4During 1997, 12 states set a maximum level, or cap, on their 

recovery.  These particular caps were not limited to cases of medical 
malpractice 

5The Congressional Budget Office (2004) has reviewed research that 
draws on state liability policy.   

While other aspects of liability policy may affect small 
businesses, there was insufficient variation in such policies during the 
period for which appropriate data on business counts exists.  This 
circumstance may change as states alter their policies or more data 
become available.   
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by small manufacturers, the impact of the malpractice environment on the 

practice-location decisions of doctors, as well as the costs of 

environmental regulation (Bartik, 1989; Klick and Stratmann, 2005; 

Becker and Henderson, 2000). 

This study therefore addresses the following questions: 

 Are caps on non-economic damages related to the number of 

firms within markets? 

 Does this relationship vary with the type of small business? 

This approach accounts for all of the costs and benefits of 

liability to small businesses, potentially including litigation, 

insurance, and changes in business practices and owner satisfaction.6 

This approach nevertheless has some potential limitations, which we 

address later in the report. 

The scope of this study is limited.  We do not distinguish between 

small businesses with paid employees and “non-employer” firms in the 

analysis.  We also do not address the important policy issue of the 

impact of caps on “access to justice” for victims of harm.7 

ORGANIZATION OF THIS DOCUMENT 

This remainder of this report consists of three sections and six 

appendices.  Section 2 describes the approach used in this study, 

including a discussion of the relationship between non-economic damages, 

profitability, and the number of firms within markets; a list of the 

small-business industries and markets studied; and the methodology used 

to analyze the impact of caps on non-economic damages.  Section 3 

presents the results of the empirical analysis.  Section 4 concludes 

with a discussion of policy implications.  Appendix A reviews the 

history of caps on non-economic damages in Illinois, Ohio, and Oregon.  

Appendix B discusses the relationship between liability and economic 

outcomes.  Appendix C describes our empirical model of counts with 

             
6This approach addresses the total impact of liability on small 

businesses.  It cannot specifically quantify various effects. 
7We also ignored businesses, such as doctors’ offices, that supply 

professional medical services.  Medical malpractice has been widely 
studied elsewhere (see, for example, Kessler and McClellan, 1996). 
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variable-group censoring.  Appendix D explores the performance of our 

analytical methods.  Appendix E elaborates on the industries studied.  

Appendix F provides additional results from our empirical analyses. 
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2.  ANALYTICAL FRAMEWORK 

In this section, we describe the approach used in this study.  We 

first describe state policies with respect to caps on non-economic 

damages during the period 1997-2002 and then explain their relationship 

to the number of firms in a market.  Then we describe the industries and 

geographic markets studied and explain our methods for analyzing the 

relationship between caps and the number of small businesses in a 

market. 

STATE-LEVEL CAPS ON NON-ECONOMIC DAMAGES AND THE NUMBER OF SMALL 
BUSINESSES 

Non-economic damages lack a precise legal definition but generally 

refer to compensation awarded at trial for harms that are not economic 

in nature.  While earnings loss due to injury would be an example of an 

economic harm, ”pain and suffering” is a common example of a non-

economic harm.  

In response to concerns about the potentially negative consequences 

of non-economic damage awards, many states have implemented policies 

that regulate the award of non-economic damages (American Tort Reform 

Association, 2005).  Some states have set a maximum level, or cap, on 

recovery.   

Figure 2.1 characterizes the level of caps, if any, during 1997.1  

During this year, twelve states capped non-economic damages, at levels 

             
1Characterizing state policies governing non-economic damages 

required a painstaking effort.  Ronen Avraham shared a preliminary 
version of his longitudinal database of state tort law, which is now 
publicly available (Avraham, 2006).  We compared this database to 
existing studies (Viscusi et al., 1993; Born and Viscusi, 1998; Klick 
and Stratmann, 2003), a reference for legal practitioners (Tort Law Desk 
Reference, 2005), and information supplied by advocacy organizations 
(e.g., American Tort Reform Association, 2005).  We resolved apparent 
discrepancies by reviewing statutes and case law.  Because of the 
importance of the policy changes in Illinois, Ohio, and Oregon, we 
traced legal policy relating to caps back to the 1980s. 
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ranging from $0 to $500,000.2  In some jurisdictions caps applied only 

to lawsuits involving medical malpractice.  Our focus, however, was on 

“general” caps that applied in all cases.  Caps differed in other 

respects.  For example, the cap in Illinois applied only to hedonic 

damages for the “loss of enjoyment of life.”  Ohio’s cap exempted cases 

involving certain severe physical injuries. 

Figure 2.1—Level of General Cap, If Any, on Non-Economic 
Damages During 1997 ($000) 

 

During the period studied, state Supreme Courts in Illinois, Ohio 

and Oregon struck down their statutory caps on non-economic damages as 

unconstitutional.  We used these court decisions as a source of 

differences in the liability environment over time.  This strategy, 

while common, was potentially problematic.  If these decisions were 

anticipated in advance, the liability environment did not in fact 

change.  Indeed, it appears that few expected Ohio’s caps to survive 

judicial scrutiny (McCullough, Campbell and Lane, LLP, 1999).  If this 

were generally the case, we could not discern any relationship between 

caps and the number of firms. 

             
2Figure 2.1 does not include Alaska and Hawaii, which capped non-

economic damages at $500,000 and $375,000, respectively. 
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In our view, the Illinois cap was the least problematic in this 

regard.  Our empirical analysis reflects this judgment.  Appendix A 

carefully reviews the legal history of caps in these states and explains 

our treatment of the timing of the policy changes. 

THE LINK BETWEEN CAPS AND THE NUMBER OF FIRMS 

The goal of this study is to assess whether liability is indeed 

bad for small business.  It is difficult to quantify the specific costs 

and benefits of liability (e.g., insurance premiums), let alone to 

account for all of them.  The ultimate impact of liability is also 

difficult to quantify.   

We use differences in caps on non-economic damages across states 

and over time to proxy for differences in the liability environment.  

These differences in the liability environment serve as a “natural 

experiment” from which we can observe the impact of liability on small 

businesses.  We focus in particular on the total number of small 

businesses within markets.  This number is plausibly related to economic 

opportunity. 

Economic theory links the number of firms to liability, if 

liability is important to small businesses.  If non-economic damages are 

costly to small businesses, a cap on these damages will increase profits 

and satisfaction under certain assumptions (see Appendix B).  More 

businesses will be started, until the increased competition drives 

profits down to the level at which potential entrepreneurs are just as 

happy to do something else, such as traditional employment.3 

Thus, if non-economic damages are bad for small business, we would 

observe more firms in markets that cap non-economic damages than in 

markets that do not cap them, after accounting for other determinants of 

             
3It is possible for lower costs to decrease short-run profits.  

Under a reasonably mild condition on costs, lower costs must increase 
profits, resulting in more businesses.  Under this condition, industry 
output necessarily increases in the long run, so that the number of 
firms and industry output move together.  We discuss another assumption 
shortly. 
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the number of firms.  If non-economic damages are good for small 

business, we would observe fewer firms in markets with caps. 

It is important to emphasize that small businesses can benefit from 

the opportunity to seek non-economic damages.  A firm may no longer have 

to compensate its workers for employment-related harm by paying a higher 

wage.4  Consider, for example, two restaurants.  The first restaurant 

delivers food, while the second does not.  Workers at the first 

restaurant may demand higher wages than workers at the second restaurant 

because of the risk of auto accidents.  Owners can also suffer harm in 

the course of doing business.  As another example, small law firms may 

benefit from the opportunity to pursue non-economic damages on behalf of 

clients.  

There is another reason that the number of small businesses in an 

industry may decrease when non-economic damages are capped.  An 

entrepreneur may account for liability costs when deciding what kind of 

business to start.  If entrepreneurs would prefer liability-prone 

industries but opt for lower-risk industries because of liability costs, 

then decreased liability under a cap may free entrepreneurs to start 

businesses in their preferred industries.5  Entrepreneurs benefit, yet 

other members of society experience more uncompensated harm. 

This approach has some potential weaknesses.  First, the 

relationship between caps and the total number of firms reveals whether 

liability is bad for small business only if all businesses are equally 

profitable.  This assumption may be mistaken; for example, businesses 

with paid employees may be more established and profitable than “mom-

and-pop” businesses without employees6.  Second, markets must be 

properly defined.  Otherwise, the true number of firms is not known.  

Market definition entails assumptions about the firms that compete 

             
4Workers compensation generally does not cover non-economic harm. 
5Switching out of a low-risk industry into any particular 

liability-prone industry is probably limited.  However, the total number 
of switches into all higher-risk industries need not be negligible. 

6We hope to address this issue in future work. 
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within a market as well as the market’s geographic scope; these 

assumptions can be flawed.7   

DATA SOURCES 

In this subsection we describe the industries and geographic 

markets studied.   

Industries 

We considered 92 industries dominated by small businesses.8  Table 

2.1 lists the industries studied.  These industries are defined 

according to the North American Industrial Classification System (1997), 

which we abbreviate as NAICS.9 

             
7It is also possible that caps affect firm profits in the short run 

but that market entry takes too long to become apparent during the 
period studied.  Small businesses are generally easy to start or shut 
down, in contrast with other industries (like aircraft manufacturing or 
movie production) that require large, specialized investments. 

8We elaborate on these industries in Appendix E. 
9In 1997, the North American Industrial Classification System 

replaced the 1987 Standard Industrial Classification System (SIC).  Our 
analyses over the period 1997-2002 use annual data on business counts by 
NAICS industry from the Census Bureau’s County Business Patterns 
product.  The bureau’s 1997 Economic Census reported county-level counts 
for SIC industries.  For industries identically defined under SIC and 
NAICS, we compared counts in 1997 using these two sources of data.  
There tended to be fewer businesses in the SIC data than in the NAICS 
data.  We replicated the analyses described below using SIC data for 
1997.  Our results were qualitatively unchanged. 
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Table 2.1. 
Industries Studied 

NAICS 
Code 

Industry Name 

11421 Hunting and Trapping 

11521 Support Activities for Animal Production 

11531 Support Activities for Forestry 

23311 Land Subdivision and Land Development 

23511 Plumbing, Heating, and Air-Conditioning Contractors 

23521 Painting and Wall Covering Contractors 

23531 Electrical Contractors 

23561 Roofing, Siding, and Sheet Metal Contractors 

23571 Concrete Contractors 

23581 Water Well Drilling Contractors 

31611 Leather and Hide Tanning and Finishing 

42191 Sporting and Recreational Goods and Supplies Wholesalers 

42192 Toy and Hobby Goods and Supplies Wholesalers 

42193 Recyclable Material Wholesalers 

42194 Jewelry, Watch, Precious Stone, and Precious Metal Wholesalers 

42221 Drugs and Druggists' Sundries Wholesalers 

42291 Farm Supplies Wholesalers 

42292 Book, Periodical, and Newspaper Wholesalers 

42293 Flower, Nursery Stock, and Florists' Supplies Wholesalers 

42294 Tobacco and Tobacco Product Wholesalers 

42295 Paint, Varnish, and Supplies Wholesalers 

44112 Used Car Dealers 

44121 Recreational Vehicle Dealers 

441221 Motorcycle Dealers 

441222 Boat Dealers 

44211 Furniture Stores 

443111 Household Appliance Stores 

443112 Radio, Television, and Other Electronics Stores 

44312 Computer and Software Stores 

44313 Camera and Photographic Supplies Stores 

44411 Home Centers 

44412 Paint and Wallpaper Stores 

44413 Hardware Stores 

44521 Meat Markets 

44522 Fish and Seafood Markets 

44523 Fruit and Vegetable Markets 

44531 Beer, Wine, and Liquor Stores 

44611 Pharmacies and Drug Stores 

44612 Cosmetics, Beauty Supplies, and Perfume Stores 

44613 Optical Goods Stores 

44811 Men's Clothing Stores 

44812 Women's Clothing Stores 

44813 Children's and Infants' Clothing Stores 

44814 Family Clothing Stores 

44815 Clothing Accessories Stores 
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NAICS 
Code 

Industry Name 

44821 Shoe Stores 

44831 Jewelry Stores 

44832 Luggage and Leather Goods Stores 

45111 Sporting Goods Stores 

45112 Hobby, Toy, and Game Stores 

45113 Sewing, Needlework, and Piece Goods Stores 

45114 Musical Instrument and Supplies Stores 

451211 Book Stores 

451212 News Dealers and Newsstands 

45122 Prerecorded Tape, Compact Disc, and Record Stores 

45311 Florists 

45321 Office Supplies and Stationery Stores 

45322 Gift, Novelty, and Souvenir Stores 

45331 Used Merchandise Stores 

45391 Pet and Pet Supplies Stores 

45392 Art Dealers 

45393 Manufactured (Mobile) Home Dealers 

45411 Electronic Shopping and Mail-Order Houses 

45421 Vending Machine Operators 

48411 General Freight Trucking, Local 

48521 Interurban and Rural Bus Transportation 

48541 School and Employee Bus Transportation 

48551 Charter Bus Industry 

51421 Data Processing Services 

52311 Investment Banking and Securities Dealing 

52312 Securities Brokerage 

52313 Commodity Contracts Dealing 

52314 Commodity Contracts Brokerage 

52321 Securities and Commodity Exchanges 

52421 Insurance Agencies and Brokerages 

53121 Offices of Real Estate Agents and Brokers 

53132 Offices of Real Estate Appraisers 

53221 Consumer Electronics and Appliances Rental 

53222 Formal Wear and Costume Rental 

53223 Video Tape and Disc Rental 

53231 General Rental Centers 

53311 Lessors of Nonfinancial Intangible Assets (except Copyrighted Works) 

541211 Offices of Certified Public Accountants 

541213 Tax Preparation Services 

541214 Payroll Services 

54131 Architectural Services 

54132 Landscape Architectural Services 

54133 Engineering Services 

54134 Drafting Services 

54135 Building Inspection Services 

54136 Geophysical Surveying and Mapping Services 

54137 Surveying and Mapping (except Geophysical) Services 
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NAICS 
Code 

Industry Name 

54138 Testing Laboratories 

54191 Marketing Research and Public Opinion Polling 

54193 Translation and Interpretation Services 

54194 Veterinary Services 

56111 Office Administrative Services 

56121 Facilities Support Services 

56141 Document Preparation Services 

56144 Collection Agencies 

56145 Credit Bureaus 

56171 Exterminating and Pest Control Services 

56172 Janitorial Services 

56173 Landscaping Services 

56174 Carpet and Upholstery Cleaning Services 

62161 Home Health Care Services 

62441 Child Day Care Services 

71141 Agents and Managers for Artists, Athletes, Entertainers, and Other Public Figures 

71151 Independent Artists, Writers, and Performers 

72131 Rooming and Boarding Houses 

72211 Full-Service Restaurants 

72241 Drinking Places (Alcoholic Beverages) 

81131 
Commercial and Industrial Machinery and Equipment (except Automotive and Electronic) 

Repair and Maintenance 

81142 Reupholstery and Furniture Repair 

81143 Footwear and Leather Goods Repair 

812111 Barber Shops 

812112 Beauty Salons 

812113 Nail Salons 

81221 Funeral Homes and Funeral Services 

81222 Cemeteries and Crematories 

81231 Coin-Operated Laundries and Drycleaners 

81232 Drycleaning and Laundry Services (except Coin-Operated) 

81291 Pet Care (except Veterinary) Services 

81293 Parking Lots and Garages 

Note:  A five-digit NAICS industry in this table is identical to the 
six-digit industry with the same first five digits and a zero in the 
sixth place. 
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The industries studied are diverse, belonging to sectors including 

natural resources, construction, manufacturing, wholesale and retail 

trade, transportation, financial services, professional services, 

administrative services, social services, entertainment and hospitality, 

and other services.  Examples of each include support activities for 

forestry (NAICS 11531), electrical contractors (NAICS 23531), leather 

and hide tanning and finishing (NAICS 31611), used car dealers (NAICS 

44112), general freight trucking, local (NAICS 48411), insurance 

agencies and brokerages (NAICS 52421), landscape architectural services 

(NAICS 54132), janitorial services (NAICS 56172), child day care 

services (NAICS 62441), rooming and boarding houses (NAICS 72131), and 

barber shops NAICS 812111). 

These industries are dominated by small businesses.  The Small 

Business Administration defines a business as small for research 

purposes if it is independent and employs fewer than 500 people (Small 

Business Administration, 2006).  Within our geographic markets, the 

share of business establishments (i.e., places of business) with fewer 

than 50 employees exceeds 80 percent for every industry. 

Unfortunately, for some industries in which small firms might be 

harmed by caps on non-economic damages (e.g., legal services), small 

firms are not dominant.  Due to data constraints, we must analyze the 

total number of establishments within an industry.  We therefore cannot 

determine whether small or large firms are harmed by caps (if indeed any 

are), and we do not analyze such industries. 

The number of firms without any paid employees is known at the 

county level during the years 1997-2002 for these industries.10  A “mom-

and-pop” store operated by its owners is an example of a “non-employer” 

firm.  Such firms are an important group in the small-business sector.  

In some industries they are dominant.  For example, the ratio of non-

employer firms to establishments with employees is 97 percent for 

             
10Non-employer data appears in the Census Bureau’s Non-Employer 

Statistics series.  Information on the number of business establishments 
has been reported in the Census Bureau’s County Business Patterns since 
at least 1967. 
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barbers in the United States in 1997.  When the number of non-employers 

in a county is between one and nine, the number is reported only as an 

interval, or “censored.”11  Across industries, 43 percent of county-year 

observations were censored.  Our analytical methods account for this 

important feature of the data. 

These industries are well-suited to our analytical approach for 

three reasons.  First, narrowly defined (six-digit) industries generally 

identify those firms that compete with one another.  We might have 

defined industries at the level of the three-digit “subsector”; yet, as 

an example, this would mean that services for the elderly and persons 

with disabilities (NAICS 624120) compete with child and day-care 

services (NAICS 624410).12     

Second, we are largely able to count the true number of firms for 

these industries.  Non-employer data were available for 124 six-digit 

NAICS industries.  We excluded those industries for which the ratio of 

the number of establishments to the number of firms in the United States 

exceeded the 75th percentile of this distribution or 1.484 (U.S. Census 

Bureau, 2006).  The reason is that economic theory speaks to the impact 

of caps on non-economic damages on the number of firms, rather than on 

the number of establishments; in certain industries (e.g., fast food), 

firms often have many establishments.  For the industries studied, the 

median ratio of establishments to firms is 1.084.   

Third, policy governing caps is clear for these industries.  The 

reason is that firms in these industries generally compete in 

geographically localized markets.  For example, a day-care service 

mainly competes with other day-care firms in the same town, not with 

firms in neighboring towns or counties.  Whether non-economic damages 

             
11The Census Bureau treats non-employer data in this fashion in 

order to satisfy its legal obligation not to disclose the operations of 
an individual business (U.S. Census Bureau, 2007). 

The number of establishments with employees is never censored.   
12In some instances, however, our industries may be too narrowly 

defined.  For example, a potential entrepreneur may base his or her 
decision to operate a used-car dealership (NAICS 441120) on the number 
of existing new-car dealers (NAICS 441110) as well as used-car dealers. 
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are capped for a particular firm simply depends on the policy of the 

state in which the firm is located.  The general absence of 

manufacturing industries from Table 2.1 is sensible from this 

perspective; manufacturers often compete in regional or larger markets. 

Geographic Markets 

Geography can play an important role in competition among firms 

(Thomadsen, 2005; Seim, 2006).  Consider two local freight truckers in 

south Chicago.  These firms compete intensely with one another.  The 

firms may compete (albeit less intensely) with a local trucker in north 

Chicago, because these places are economically integrated.  They may 

also compete with truckers across the state/county line in Gary, 

Indiana.  In this example, the number of firms in each of these 

connected “submarkets” would have to be known in order to analyze the 

relationship between caps and the number of truckers in south Chicago.  

Existing studies have minimized the role of geography by analyzing 

small, economically isolated markets (Bresnahan and Reiss, 1991; Mazzeo, 

2002). 

We analyzed a group of 1,893 counties.  While appropriate data on 

the number of businesses were unavailable at a finer scale (such as a 

town), our counties are small and economically isolated.  Counties with 

more than 150,000 people in 2000 were excluded from the group.  We also 

excluded counties that were integrated with other counties, as evidenced 

by their membership in multicounty metropolitan or micropolitan 

statistical areas.13   

             
13For example, San Benito County, California, had a population of 

approximately 50,000 but belongs to the San Jose-Sunnyvale-Santa Clara 
Metropolitan Statistical Area.  Thus the county was excluded. 
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Table 2.2 reports summary statistics for the counties in our main 

analyses during the period 1997-2002.1  For example, non-economic 

damages were capped in approximately 15 percent of county-year 

observations, and the average population of the counties studied was 

25,720. 

 
Table 2.2. 

Summary Statistics for Geographic Markets During the Period 1997-2002 

Variable Mean S.D. 
 Cap on non-economic damages (1 if capped, 
0 otherwise) 

0.151 0.358 

 County population  25,720 26,780 
 Commuters out of the county  185 231 
 Births/county population  0.029 0.042 
 65 year and older/county population 0.160 0.042 
 Per capita income $19,920 $3,800 
 Housing units/county population  0.483 0.117 
 Median value of owner-occupied houses $66,240 $33,810 

METHODS 

We now explain our methods for analyzing the relationship between 

caps on non-economic damages and the number of small businesses in a 

market.   

We developed a “censored Poisson” model for this study.  The 

Poisson model is attractive for count data, such as the number of 

businesses (Wooldridge, 2002).  Our modified version explicitly 

accounted for a special kind of censoring in the total number of firms 

due to the non-employer data.  Simply ignoring censored observations 

would probably have delivered misleading results, because censoring was 

not random.2  Essentially, we assumed that all firms in a market (for 

             
1These data were derived from the Census Bureau’s annual population 

estimates and the Bureau of Economic Analysis’s Regional Economic 
Information System and, where necessary, the decennial Census of 
Population and Housing (with linear interpolation between 1990 and 
2000). 

2Markets with relatively few non-employers were censored.  Thus, if 
caps were associated with more firms, markets with caps would tend to 
appear in the estimation sample when the number of firms was large for 
unobserved reasons.  Ignoring censoring would then understate the 
positive association between caps and the number of firms. 
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example, employers and non-employers) were equally profitable.  

Appendices C and D describe this model and its performance.   

We analyzed the relationship between caps and the number of firms 

separately for each of our 92 industries.  In the first group of 

analyses, we estimated the following relationship for the expected (that 

is, average) number of firms in a market during the period 1997-20023: 

 

 cst CAP st tEn CAP cst XX  (2.1) 

 

cstn , the number of firms in county c and state s during year t, was the 

dependent variable.  cstn  included employer establishments as well as 

non-employer firms.   

stCAP  was an independent variable that equaled one if state s 

capped non-economic damages during year t and zero otherwise.4  cstX  was 

a vector of county-year-specific independent variables that might also 

affect the number of firms.  Following the logic of Bresnahan and Reiss 

(1991), cstX  included the market-level sociodemographic variables in 

Table 2.2.5  For example, there tends to be more firms in a market with 

a larger population or higher income.  t  was a “year dummy” that 

allowed for a time trend in the number of firms. 

The parameter CAP  reflected the relationship between caps and 

the number of firms.6  We investigated a variety of hypotheses about 

caps.7  First, we tested the hypothesis that caps were not associated 

with the number of small businesses in any of our 92 industries, based 

             
3The estimation period was 1998-2002 for a small number of 

industries.  In these cases, data on employer establishments were 
unavailable in 1997. 

4See Appendix A for our definition of CAP for Illinois, Ohio, and 
Oregon.  

5We took the logarithm of county population. 
6The predicted percentage change in the number of firms when non-

economic damages were capped equaled 100 1CAPe . 
7Model disturbances were clustered at the state level, as suggested 

by Bertrand, Duflo, and Mullainathan (2002). 
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on a Bonferroni test for multiple hypotheses (Shaffer, 1995).8  We then 

tested the hypothesis that the association between caps and the number 

of firms was negligible on average across industries.  It was also 

possible to test the hypothesis that caps were not associated with the 

number of firms for specific industries. 

In our second group of analyses, we estimated the following 

relationship: 

 

 cst CAP st t sEn CAP cst XX  (2.2) 

 

Equation (2.2) is identical to Equation (2.1), except that a set of 

“state dummies” was added.  s  was a “state dummy” that allowed the 

number of firms in each state to depend on factors that the researchers 

could not observe. 

These state dummies account for any state-level factors, constant 

over time, that affect the number of firms but are not included in 

equation.  For example, some have hypothesized that high health-care 

costs make traditional employment more attractive than entrepreneurship 

(Hopkins, 2005).  If states with low health-care costs happen to enact 

caps on non-economic damages, the observed association between caps and 

the number of small businesses would reflect the impact of health-care 

costs, suggesting that caps are better for small business than is in 

fact the case.  This bias would work in the opposite direction if states 

with low health costs tended not to adopt caps.  Taxes are also omitted 

from Equation (2.2).  Bartik (1989) found that lower taxes were 

associated with more start ups by small manufacturers.  If states with 

low taxes tended to adopt caps, the beneficial impact of taxes would be 

attributed to caps. 

             
8For purposes of hypothesis testing, we would have preferred to 

pool our data and estimate the model simultaneously for all industries.  
Due to computing limitations, we could not do so without imposing the 
unreasonable restriction that parameters were constant across 
industries. 
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Equation (2.2) could have resolved such difficulties by comparing 

differences over time in the number of firms in markets in which policy 

governing caps changed to differences in the number of firms in markets 

in which policy did not change.9  In future analysis, we plan to include 

county dummies to account for differences across counties within 

states.10   

There are three potential weaknesses to this approach, however.  

First, this “differences-in-differences” approach accounts only for 

factors that do not change during the period 1997-2002.  If some 

determinants of the number of firms changed at the same time as caps 

were overturned in the various states, CAP  would reflect the impact of 

these other factors.  Equation (2.2) should therefore include all 

factors that plausibly influence the number of small businesses and for 

which data are available.  In particular, we may be able to include 

measures of health-care costs and taxes as we refine the analysis.  

Second, this approach may be costly with respect to the statistical 

precision of our results (Adams and Hotz, 2001).  Third, including dummy 

variables in Equation (2.2) may introduce an “incidental-parameters” 

bias (Lancaster, 2000).  Appendix C demonstrates that the bias from 

ignoring additional state factors under analysis can be worse than the 

bias from including dummy variables.  We believe that analysis (2) is 

more credible.   

These analyses excluded counties in Ohio.  We were concerned that 

the Supreme Court’s decision striking the cap was anticipated, rendering 

it ineffective.  To assess the sensitivity of our findings to this 

issue, we repeated the second analysis with Ohio counties included in 

the sample.  Because people’s beliefs about the effectiveness of 

             
9Whether CAP  differs between analyses (1) and (2) can be assessed 

with a generalized Hausman test. 
10Equation (2.2) does not account for county-specific factors that 

may be correlated with caps.  For this to be problematic, caps would 
have to be related to the deviations of unobserved county factors from 
their state means in a particular industry within counties in our 
sample, which are subsets of small counties within states.  We are not 
troubled by this possibility.  Nevertheless, we may estimate these 
computationally intensive specifications in the future. 
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Oregon’s cap were relatively uncertain, we also repeated the second 

analysis with Oregon counties excluded from the sample. 
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3.  RESULTS 

In this section we present the results of our analyses of the 

relationship between caps on non-economic damages and the number of 

firms in a wide variety of small-business industries.  Each subsection 

corresponds to a particular analysis.  Fuller results of the analyses 

appear in Appendix F. 

ANALYSIS 1:  CENSORED POISSON 

We first compared the number of firms in markets with and without 

caps during the period 1997-2002.  Our censored-Poisson model accounted 

for the presence of a cap on non-economic damages as well as the 

additional variables described in Section 2.  The model was estimated 

separately for the 92 small-business industries.   

Table 3.1 describes the results.  For each industry, we computed 

the probability, or “P value,” that the apparent association between 

caps and the number of firms arose by chance.  The minimum P value 

across industries was 0.000.  Applying the Bonferroni method, the 

hypothesis that caps were not associated with the number of firms in all 

92 industries could be rejected. 

 
Table 3.1. 

Summary of Findings for Each Analysis 

 1 2 
Statistical significance 
Minimum P value 0.000 0.000 
No. of industries 15 35 
No. of positive estimates 13 23 
Predicted change in number of firms when caps are imposed 
Average 9.5 0.4 
Standard deviation 23.1 18.8 

 

Our findings with respect to the predicted change in the number of 

firms when caps are imposed are summarized in the second column 
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(Analysis 1) of Table 3.1.  The average change was +9.5 percent.1  We 

were able to reject the hypothesis that the average change across the 92 

industries was negligible.  The predicted changes are quite different 

across industries, ranging from –34.7 percent to +111.2 percent. 

The observed associations between caps and the number of firms are 

different from zero (at a significance level of 5 percent) for 15 

industries.  These industries are listed in Table 3.2.  As we discussed 

in Section 2, nothing is known about the impact of liability on specific 

kinds of small businesses.  The predicted change is negative for used-

car dealers and barber shops. 

 
Table 3.2. 

Industries with a Statistically Significant Impact of CAP (Analysis 1:  
Censored Poisson) 

NAICS 
Code Industry Name 

Estimated % 
impact  

11421 Hunting and Trapping 111.2 

42191 
Sporting and Recreational Goods and Supplies 
Wholesalers 

24.1 

42292 Book, Periodical and Newspaper Wholesalers 21.9 
44112 Used Car Dealers -23.3 
44121 Recreational Vehicle Dealers 26.0 
45111 Sporting Goods Stores 25.7 
45322 Gift, Novelty, and Souvenir Stores 18.1 
45391 Pet and Pet Supplies Stores 15.6 
53132 Offices of Real Estate Appraisers 22.1 
54194 Veterinary Services 22.4 
62441 Child Day Care Services 28.2 
72131 Rooming and Boarding Houses 67.5 

81131 
Commercial and Industrial Machinery and 
Equipment (except automotive and electrical) 
Repair and Maintenance 

11.7 

812111 Barber Shops -22.2 
81231 Coin-Operated Laundries and Drycleaners 17.6 
 

             
1These changes seem large in magnitude.  Percentage changes may be 

large if caps increase profits and induce entry in markets with modest 
numbers of firms. 
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ANALYSIS 2:  CENSORED POISSON WITH STATE DUMMIES 

Our next analysis exploited the fact that Supreme Courts in 

Illinois, Ohio, and Oregon struck down caps during the study period.  In 

particular, the number of firms within markets in which policy changed 

was compared to changes within markets in which policy remained the 

same. 

This analysis accounted for additional state-level factors, such as 

health-care costs, that may affect small business.  If caps tended to be 

enacted in states in which small businesses thrived for unknown reasons, 

the earlier analysis would suggest that the association between caps and 

the number of businesses is more positive than is truly the case. 

Table 3.1 summarizes the results of this analysis.  We could again 

reject the hypothesis that caps are not associated with the number of 

firms in all 92 industries.  The average predicted change in the number 

of firms is only +0.4 percent.  The hypothesis that the average 

predicted change was negligible could no longer be rejected.2 

While an average change of 0.4 percent is difficult to distinguish 

from zero, our results appear to be statistically precise.  The 

association between caps and the number of firms was different from zero 

(at 5 percent significance) for 35 industries, with a negative 

association for 12 industries.3  Among these industries the predicted 

change in the number of firms when caps are imposed was +9.4 percent at 

the median; used merchandise stores (NAICS 45331).  The 95 percent 

confidence interval on the predicted change in the number of used 

merchandise stores ranged from +8.7 percent to +10.0 percent.  In 

general, the precision of our results is remarkable.4 

             
2A broader range of predicted changes across industries under this 

analysis does not appear to explain this increased precision.  The 
standard deviation of the predicted changes decreased from 23.1 percent 
under analysis 1 to 19.0% under analysis 2. 

3The hypothesis that the parameter estimates were identical across 
the two analyses was rejected for many industries. 

4When standard errors were clustered at the state-year level rather 
than the state level, the association was significant for 24 industries.  
When standard errors were merely robust to heteroscedasticity of unknown 
form (White, 1980), the association was significant for five industries. 
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Because of uncertainty about the impact of judicial invalidations 

of caps, we assessed the sensitivity of the results to this issue.  In 

the analyses thus far, counties in Illinois and Oregon were included in 

the sample, while Ohio counties were excluded.  We repeated the fixed-

effects analysis twice.  We first added Ohio counties to the sample; we 

then removed Oregon counties from the sample.  These analyses were also 

informative about the importance of differences in the caps in Illinois, 

Ohio and Oregon.5  The results of these analyses were qualitatively 

similar.6   

             
5The level of each cap was $500,000.  However, the cap in Illinois 

applied only to hedonic damages, and the cap in Ohio exempted severe 
physical injuries. 

6These results are available from the authors upon request. 
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4.  CONCLUSION 

Advocates for small business have voiced concern that legal 

liability jeopardizes the economic viability of these firms.  At the 

same time, tort reformers have supported restrictions on non-economic 

damages.  This study therefore investigated the relationship between 

state-level caps on non-economic damages and the number of firms within 

markets for 92 small-business industries.   

We first compared the number of firms in markets with and without 

caps during the period 1997-2002.  Caps were associated with the number 

of firms in 15 industries.  For some industries there tended to be fewer 

firms in markets with caps.  However, the number of firms was 9.5 

percent higher on average in markets with caps for the group of 

industries studied.  These results suggest that liability often 

undermines the economic prospects of small businesses. 

We then exploited the fact that Supreme Courts in Illinois, Ohio, 

and Oregon struck down caps during the study period.  In particular, the 

number of firms within markets in which policy changed was compared to 

changes within markets in which policy remained the same.  This analysis 

accounted for additional state-level factors, such as health-care costs, 

that may affect small business.  The results of the first analysis 

concerning caps may have misleadingly reflected such factors. 

In the second analysis, caps were associated with the number of 

firms in 35 industries, with fewer firms in 12 of these industries.  For 

the group of industries studied, the number of firms was 0.4 percent 

higher on average in markets with caps.  The large magnitude of some of 

these estimates raises the concern that factors other than caps may be 

influencing the number of firms in some cases.  Nevertheless, the 

hypothesis that the average impact was negligible could not be rejected.  

These results were qualitatively similar when we included Ohio counties 

and excluded Oregon counties from the analysis. 

These results suggest that small businesses may benefit from the 

liability system almost as often as liability jeopardizes their 

viability.  Small businesses may benefit because owners have recourse 
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for non-economic harms experienced during the course of business (for 

example, pain and suffering from auto accidents); employees may not 

demand higher wages as compensation for the risk of harm.  If many firms 

do indeed benefit, the small-business case for damage caps and other 

tort reforms is less clear.  Alternatively, a negative impact of caps on 

some industries is consistent with the view that reduced liability under 

caps frees entrepreneurs to start businesses in high-risk industries.  

Yet other members of society experience more uncompensated harm due to 

caps. 

This study has demonstrated the challenge as well as the promise of 

analyzing small businesses and liability policy with readily available 

data on market outcomes.  It would be worthwhile, in our view, to 

further investigate the impact of policy on different types of small 

businesses, for example, employers vs. non-employers. 
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APPENDIX A. 
HISTORY OF NON-ECONOMIC DAMAGE CAPS 

Judicial invalidations of caps on non-economic damages in Illinois, 

Ohio and Oregon are central to our empirical strategy.  This appendix 

characterizes the histories of caps in these states. 

ILLINOIS 

The legislature enacted a law in March 1995 that capped hedonic 

damages at $500,000.1  Hedonic damages compensate for the “loss of 

enjoyment of life” and are distinct from other non-economic losses, such 

as “pain and suffering,” in some jurisdictions (Black, 1990).  This cap 

applied to all cases, perhaps in response to a 1976 ruling that a cap 

could not apply only to victims of medical malpractice.2  An early 

challenge to the new law was dismissed in Cook County in May 1995.3  

However, in May 1996, a Cook County circuit judge ruled the cap 

unconstitutional.4  A judge in Madison County did likewise in Best v. 

Taylor Machine Works in August 1996.  Finally, a Rock Island County 

judge reached the same conclusion in September 1996.  Nevertheless, 

these rulings did not legally govern the decisions of other judges, even 

in these counties.  On December 18, 1997, the Supreme Court of Illinois 

struck down the cap in the appeal to Best v. Taylor Machine Works.  In 

our analysis, the variable CAP equaled one when a cap on non-economic 
damages was in effect and zero otherwise.  We assigned 1CAP  in 1997 

and 0CAP  in subsequent years.  

OHIO 

Non-economic damages were capped in the 1980s for non-death cases 

involving medical malpractice as well as suits against governmental 

entities.5  In 1991, the State Supreme Court struck down the malpractice 

             
1Public Act 89-7. 
2Wright v. Central Du Page Hospital Association. 
3Cowles v. Didrickson. 
4Cargill v. Waste Management, Inc., et al. 
5136 Ohio Laws, Part II, 2809, 2813, and Ohio Revised Code, Section 

2744.05(C)(1), respectively. 
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cap.6  In 1994, an intermediate court of appeals held the cap relating 

to governmental entities unconstitutional.7  While the Supreme Court 

never did rule on this particular cap, the court struck down various 

tort “reforms” in a series of 1994 decisions, perhaps indicating its 

likely future posture toward such reforms.8   

In August 1996, the legislature limited non-economic damages in all 

suits to the greater of $250,000 or three times economic damages, to a 

maximum of $500,000, unless there was a finding that a plaintiff 

suffered a permanent and severe physical deformity or a permanent 

physical functional injury that permanently prevented him or her from 

being able to independently provide self-care and perform life-

sustaining activities.9  This cap took effect in January 1997.   

We believe that existing precedent did not clearly preclude the 

cap’s application.  In November 1997, suit was brought against six 

judges overseeing tort cases in which the cap might apply.  In March 

1998, the Supreme Court agreed to address the issue and issued an 

alternative writ that stayed the cases involving these judges.  The writ 

would not have directly applied to other cases; however, it may have 

affected perceptions about the court’s ultimate decision.  The Supreme 

Court ruled the cap unconstitutional in August 1999.10  We assigned 

1CAP  from 1997 to 1998 and 0CAP  in subsequent years.  This 

approach is consistent with a limited degree of anticipation of the 

court’s eventual decision. 

OREGON 

Oregon enacted caps on non-economic damages in all cases in 1987.11  

In 1994, an intermediate court of appeals held that the cap was 

unconstitutional.12  Unless and until the Supreme Court spoke, this 

             
6Morris v. Savoy. 
7Gladon v. Greater Cleveland Regional Transit Authority. 
8Sorrell v. Thevenir, Galayda v. Lake Hospital System, Inc., and 

Zoppo v. Homestead Ins. 
9146 Ohio Laws, Part II, 3867.  Figure 2.1 simplified a more 

complex reality and characterized the level of Ohio’s cap as $500,000. 
10State ex rel. Ohio Academy of Trial Lawyers v. Sheward. 
11Oregon Revised Statute §18.560. 
12Tenold v. Weyerhaeuser Co. 
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ruling was a binding precedent.  Some observers could have believed that 

the cap would ultimately be upheld, however.  In 1995 the Supreme Court 

found that a cap was permissible in a wrongful-death action, though this 

decision’s reach was likely limited.13  The appeals court in 1996 

affirmed in Lakin v. Senco Products, Inc. its earlier decision striking 

the cap and reiterated this position in 1998.14  In July 1999, the 

Supreme Court, hearing the appeal to Lakin, finally concurred.  We 

assigned 1CAP  from 1997 to 1998 and 0CAP  in subsequent years. 

             
13Greist v. Phillips.  The court appears to have been concerned 

only with actions, like wrongful death, not arising at common law. 
14Purcell v. Asbestos Corp., Ltd. 
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APPENDIX B. 
THE IMPACT OF LIABILITY ON ECONOMIC OUTCOMES 

This appendix explores the impact of liability on economic 

outcomes.  We focus on its potential impact on firm costs, abstracting 

from any impact on demand.1  We assume that free entry in the long run 

drives economic profits to zero in market equilibrium.   

When liability alters firm costs, firm scale and profits may change 

in the short run.  The number of firms, as well as their scale, may 

further adjust in the long run.  Changes in the scale and number of 

firms tend to change industry output, influencing consumer surplus.  

Under our zero-profit and homogeneous-firms assumptions, firm and 

industry profits are unaffected by liability in the long run.   

If industry output decreases as the number of firms increases, then 

a more “robust” industry is associated with lower welfare (and vice 

versa).  In general, the number of firms and industry output can move in 

opposite directions in the long run in response to a change in costs.  

Consider a perfectly competitive market.  Suppose that the enactment of 

a cap on non-economic damages shifted firms’ marginal-cost schedule 

downward only in the neighborhood of firms’ initial output.  Further 

suppose that market demand is highly inelastic.  Then the market price 

decreases substantially in the short run as short-run supply shifts 

outward.  Firms now earn negative profits, because the decrease in price 

applies to inframarginal output, whereas the cost savings are marginal.2  

There must therefore be fewer firms in the market in the long run.  At 

the same time, industry output increases as market price decreases, due 

to firms’ lower minimum average total cost.3  With industry profits 

remaining at zero, consumer surplus increases; social welfare also 

             
1For example, consumers may be more willing to transact with a firm 

(e.g., by entering its premises) if compensation is available for any 
harm experienced during the transaction. 

2The first-order effect of increased scale on profits is zero. 
3Perfectly elastic market demand is incompatible with long-run zero 

profits. 
We assume that long-run industry supply is flat. 
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increases, unless third-party impacts (i.e., externalities) are 

sufficiently negative.4 

The possibility that the number of firms and industry output (and 

thus welfare) may move in opposite directions requires that we justify 

our focus on the number of firms.  The number of firms is directly tied 

to profitability, at least in the short run.  It is also the extensive 

margin through which entrepreneurship produces economic opportunity, 

potentially yielding benefits for society (Fairlie, 2004).  A bigger 

firm might yield additional benefits, but these may be second order.  

Finally, we would argue that the absence of an effect on the number of 

firms strongly suggests the absence of an effect on industry output.5 

Alternatively, the number of firms and industry output must move 

together under a reasonably mild condition.  It is sufficient that the 

impact of liability on firms’ marginal-cost schedule is independent of 

firm scale.6  A constant expected liability cost of serving customers is 

consistent with this condition; in this case, firm scale is unchanged in 

the long run.  An impact solely on fixed cost also satisfies this 

condition; in this case, firm scale decreases in the long run. 

We now consider an imperfectly competitive market.  If the 

sufficient condition just discussed holds in this context, decreased 

costs must increase profits, resulting in both more firms and industry 

output in the long run.7  Now we must further assume, however, that 

firms are homogeneous in all respects.8  In order to understand the 

             
4An example would be a pizza-delivery person who drives recklessly 

en route to a customer’s home. 
5It is possible for a downward shift in the marginal-cost schedule 

to produce zero profits at the new market price in the short run.  This 
is a jackknife result, however. 

6In particular, the cross-partial derivative of marginal costs with 
respect to liability and scale is zero. 

7However, when the market is split among a small number of firms, 
firm scale can increase or decrease when marginal costs decrease by a 
constant amount, and scale can increase when fixed costs decrease. 

8Under perfect competition, firms may have heterogeneous costs. If 
the sufficient condition applies to each “type” of firm, the number of 
firms and industry output increase when costs decrease.  If the 
distribution of potential firms by type differs across markets, a 
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necessity of this assumption, suppose to the contrary that firms 

differed in quality and that firms selling inferior products benefited 

more from a reduction in liability.  In a model like Seim’s (2006), the 

number of low-quality firms would increase if liability were reduced.  

The number of high-quality firms can decrease, if the greater reduction 

in cost for low-quality firms confers a sufficiently large advantage.  

If low-quality firms contribute more or less economic opportunity (or a 

different level of social welfare) than high-quality firms, an analysis 

of the total number of firms would likely be less informative about the 

economic phenomena of interest.9   

Data on heterogeneous small businesses (e.g., employers vs. non-

employers, or firms with few employees vs. firms with many employees) 

exist in any case, and we believe a Seim-style model could be estimated 

in this context.  We leave that for future work.  

                                                                         
comparison of changes in the total number of firms across markets woud 
mask heterogeneity in changes of the number of firms by type.  

9For example, stronger assumptions would presumably be required to 
map from the total number of firms to the number of firms of each type. 
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APPENDIX C. 
POISSON MODEL FOR COUNTS WITH VARIABLE-GROUP CENSORING 

We argued in Section 2 and Appendix A that an economic model of 

firm profitability and market entry determines observed outcomes.  Firms 

consist of employers and non-employers.  An important result shown here 

is that we can meaningfully analyze the total number of employers and 

non-employers under an assumption that these two types of firms are 

equally profitable. 

The probability of any observed outcome must be characterized:  

 

 Pr ,e nen i n j  (C.1) 

 

in which the number of employers is denoted by en  and the number of 

non-employers is denoted by nen .  This expression is equivalent to: 

 

 Pr Pr en i j n i n i j  (C.2) 

 

This equivalence follows from recognizing that the total number of firms 

n equals the number of each type (i.e., e nen n n ) and applying the law 

of iterated expectations (Amemiya, 2004). 

As Appendix B discussed, we assumed, within the scope of this 

study, that employers and non-employer firms are equally profitable.  

This assumption implies that any potential businessperson is equally 

likely to choose to be an employer or a non-employer.  A firm is an 

employer with probability p.  We assume that p is known up to a vector 

 that parameterizes the impacts of market characteristics Z.  The 

number of employers in a market therefore follows a binomial 

distribution (Amemiya, 2004).  The appropriate conditional distribution 

Pr , ,en i n i j Z  replaces Pr en i n i j  in Equation (C.2). 

We further assume that the total number of firms is i.i.d. 

Poisson.  The mean is known up to a vector  that parameterizes the 

impacts of market characteristics X.  The appropriate conditional 
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distribution Pr ,n i j X  replaces Pr n i j .  Equation (C.2) then 

becomes: 

 

 Pr , Pr , ,en i j n i n i jX Z  (C.3) 

 

Equation (C.3) conveniently separates the number of firms in a market 

from their types, in contrast with Equation (C.1). 

Information on the numbers of employers and non-employers is 

reported in our data.  When the number of non-employers in a county lies 

between one and nine, the Census Bureau discloses only that nen  lies 

within this interval.1  This phenomenon has been defined elsewhere as 

“group censoring” (Moffatt, 1995).  The total number of firms is group 

censored whenever the number of non-employers is censored, because the 

former is derived from the available information on the numbers of 

employers and non-employers.  We then know: 

 

 Pr 1,..., 9 ,n i i X  (C.4) 

 

The group within which the total number of firms may be censored varies 

with the number of employers in a market (i.e., the group is defined by 

i).  To our knowledge, “variable-group censoring” has not been studied 

in any literature on empirical methods.  In the present case, the 

probability of an observed outcome is: 

 

 
9

1
Pr , Pr , ,

k i

e
k i

n k n i n kX Z  (C.5) 

 

We implemented this model as follows:  The likelihood of a county-

year observation was defined as Equation (C.5) if censored and Equation 

(C.3) otherwise.  X included all of the variables listed in Table 3.2 as 

             
1The number of employer establishments is never censored.  As we 

discussed in Section 2, the number of employer establishments is a good 
proxy for the number of employer firms in the industries studied. 
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well as a constant; additional variables were included in various 

specifications (see Section 3).  The probability that a firm was an 

employer (i.e., p in the binomial distribution) was determined according 

to a logit model, with Z consisting of a constant term. 

Related models have attractive properties.  In the absence of any 

censoring, Poisson regression is consistent for the conditional mean 

within a broad class of distributions, including the negative binomial 

(Wooldridge, 2002).  Furthermore, if there is no censoring of any kind, 

estimating fixed effects with dummy variables is valid in a standard 

Poisson model (Cameron and Trivedi, 1998; Wooldridge, 1999).  It is also 

known that a modified-Poisson likelihood is consistent when the true 

distribution is Poisson and there is group censoring but the group does 

not vary (Moffatt, 1995).  In our context of variable-group censoring, 

we wish to model fixed effects with dummy variables, and overdispersion 

relative to the Poisson is plausible.  We therefore assess the 

performance of our estimator under these circumstances in Appendix D. 
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APPENDIX D. 
EXPLORING THE PERFORMANCE OF THE EMPIRICAL MODELS 

As we discussed in the last appendix, our estimator for variable-

group censoring may lack the desirable features of the Poisson estimator 

for uncensored data.  We are particularly concerned that unobserved 

determinants of the number of firms might be correlated with the 

presence of caps on non-economic damages.  In the context of censoring, 

accounting for unobservables with dummy-variable fixed effects may be an 

instance of the well-known “incidental parameters problem” (Lancaster, 

2000).  Overdispersion relative to the Poisson may also be a source of 

inconsistency.  Finally, the unbalanced nature of our panel may be 

problematic (Wooldridge, 2006).1 

We therefore used Monte Carlo methods to explore the performance of 

our estimator under these circumstances (see, e.g., Greene, 2004a; 

Greene, 2004b).  The sample design, consisting of 36 counties in each of 

50 states over five years, was structured like our main analytical 

sample.  This is a small-sample analysis, because the consistency of 

dummy-variable fixed effects relies on the number of groups (i.e., 

states) going to infinity (Wooldridge, 2006). 

The expected number of firms cstn  for each county-year observation 

was specified as follows: 

  

 2.15 0.1 0.2 0.15cst st cst sEn CAP x u  (D.1) 

 

in which c indexes counties, s indexes states, and t indexes years. 

stCAP  is a variable that equals one if non-economic damages are capped 

and zero otherwise.  Its parameter CAP  of –0.1 meant that there would 

be approximately 10 percent fewer firms on average in a jurisdiction 

with a cap; this value was chosen arbitrarily.  stCAP  was generated in 

the beginning year (t = 1) of the sample by taking 50 draws from a 

normal distribution and applying a threshold below which caps were in 

             
1The number of counties differs across states. 
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place; the threshold was chosen so that caps were about as prevalent as 

in our analytical sample.2  In order to identify the dummy-variable 

fixed effects, we turned the cap “off” in one state after the beginning 

period.   

cstx  and stu  are additional covariates.  cstx  was an observable 

county-year-specific variable drawn from a normal distribution with a 

mean of 0 and a standard deviation of one third.  su  was a state-

specific, time-invariant variable that was generated as follows: 

 

 12s s su CAP  (D.2) 

in which s  was drawn from a standard normal distribution.  su  was not 

observed by the econometrician.  The coefficient on 1sCAP  in Equation 

(D.1) was chosen to be large so as to induce a substantial correlation 

between 1sCAP  and su .   

We estimated specifications with and without state dummies on 1,000 

generated data sets.3  The total number of firms in each county-year was 

drawn from a negative binomial distribution with the mean cstEn  

specified in Equation (D.1) and variance 1cst cstEn En .4  We assumed 

that each firm was a non-employer with a probability of 50 percent.  

Under our assumptions, there were between one and nine non-employers in 

approximately two thirds of observations.  These observations were 

censored. 

Table D.1 reports the results.  While the true CAP  equaled –

0.100, the mean parameter estimate was 0.190 for the censored-Poisson 

model without state dummies.  One would expect positive bias under our 

             
2With a threshold of –1.15, caps were in effect in somewhat more 

than 15 percent of county-year observations. 
We also turned caps “on” in the beginning period for the first two 

states.  Doing so permitted us to identify states with a cap at the 
outset that could later be turned “off” for a differences-in-differences 
fixed-effect analysis.  In the analysis reported here, the cap was 
unintentionally turned off for only one of the two states. 

3Each specification used a different seed for random-number 
generation. 

4Caps were held fixed across replications; all other variables, 
including the numbers of employers and non-employers, were drawn in each 
replication. 
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data-generating process.  When state dummies were included, the model 

estimated a mean value of –0.108. 

 
Table D.1. 

Results of Monte Carlo Simulations When Caps Are Positvely Correlated 
with Unobserved Time-Invariant State-Level Factors 

Specification CAP  

Truth -0.100 
Censored Poisson  0.190 
Censored Poisson with state dummies -0.108 

 

This analysis suggests that our estimator for variable group 

censoring may perform reasonably well in the presence of incidental 

parameters and overdispersion for samples such as ours.5  In addition, 

a censored-Poisson specification with state dummies can outperform a 

dummy-free specification when there are unobserved time-invariant 

factors.  This may not generally be the case, however.  The dummy-free 

specification may perform better when the correlation between caps and 

the state unobservables is small. 

It would be worthwhile to extend this analysis in two directions.  

First, the large-sample properties of the dummy-variable estimator (in 

particular, its consistency) should be analyzed.  Second, the impact of 

features of the data-generating process on the estimator’s performance 

should be investigated.  For example, the incidental-parameters problem 

may be a more or less important cause, relative to overdispersion, of 

any inconsistency. 

             
5Maximum likelihood is generally not unbiased. 
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APPENDIX E. 
ADDITIONAL INFORMATION ON INDUSTRIES STUDIED 

Table E.1 describes the characteristics of the 92 small-business 

industries studied.  The first two columns identify the industry’s NAICS 

code and name.  The third column lists the number of county-year 

observations for the main analytical sample (including Illinois, Ohio, 

and Oregon).  The fourth column reports the ratio of the number of 

establishments to firms for the United States as a whole in 2001 (U.S. 

Census Bureau, 2006).  Columns 5 through 13 include summary statistics 

for employer establishments, including the percentage of observations 

with zero establishments; the mean, standard deviation, and maximum 

number of establishments; and the percentages of establishments in 

various employment-size classes (e.g., 1-4 employees.)  These statistics 

correspond to the main analytical sample.   The remaining columns 

include summary statistics for non-employer firms, including the 

percentage of observations that are censored between one and nine non-

employers (“% = .”); the percentage with zero non-employers; the 

percentage of observations with more than ten non-employers (i.e., 10+ 

non-employers); non-employers as an average percentage of employer 

establishments and non-employer firms1; and the mean, standard 

deviation, and maximum number of non-employers. 

 

             
1This statistic can be computed only for uncensored county-year 

observations. 
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Table E.1. 
Industry Characteristics 

    Employer Establishments Non-Employer Firms 

NAICS 

Code Name Obs. 

Est./ 

Firm % = 0 Mean 

Std. 

Dev. Max. 1-4 5-9 

10-

19 

20-

49 50+ 

% = 

. 

% = 

0 % ne Mean 

Std. 

Dev. Max. 

11421 Hunting and Trapping 9,535 1.00 93% 1.2 0.4 3 77% 12% 8% 3% 1% 61% 36% 72% 18 9 46 

11521 Support Activities for Animal Production 9,541 1.01 73% 1.5 1.0 9 75% 14% 7% 3% 2% 70% 8% 93% 19 9 75 

11531 Support Activities for Forestry 9,535 1.02 80% 2.1 2.4 23 76% 12% 7% 3% 2% 56% 39% 61% 18 11 90 

23311 Land Subdivision and Land Development 9,535 1.01 60% 2.5 2.7 32 77% 12% 7% 3% 1% 52% 41% 34% 18 10 76 

23511 
Plumbing, Heating, and Air-Conditioning 

Contractors 
9,535 1.01 10% 9.9 11.0 93 68% 20% 8% 3% 1% 42% 25% 38% 23 15 145 

23521 Painting and Wall Covering Contractors 9,536 1.00 38% 4.8 5.9 53 79% 14% 5% 2% 0% 34% 25% 68% 33 28 211 

23531 Electrical Contractors 9,535 1.01 15% 7.2 8.3 72 66% 20% 9% 4% 1% 46% 26% 40% 23 15 123 

23561 
Roofing, Siding, and Sheet Metal 

Contractors 
9,535 1.00 35% 4.4 4.6 36 72% 16% 8% 3% 1% 45% 29% 51% 24 16 148 

23571 Concrete Contractors 9,535 1.00 29% 4.5 5.0 51 68% 19% 9% 3% 1% 54% 36% 24% 17 9 92 

23581 Water Well Drilling Contractors 9,535 1.02 54% 1.8 1.2 10 68% 22% 8% 3% 0% 35% 65% 1% 12 2 15 

31611 Leather and Hide Tanning and Finishing 11,442 1.05 97% 1.7 3.6 32 45% 14% 7% 16% 17% 14% 86% 0% 0 0 0 

42191 
Sporting and Recreational Goods and 

Supplies Wholesalers 
11,442 1.08 80% 1.6 1.1 11 56% 19% 13% 9% 3% 38% 61% 5% 14 5 40 

42192 
Toy and Hobby Goods and Supplies 

Wholesalers 
11,442 1.05 91% 1.2 0.5 4 67% 17% 8% 6% 2% 36% 64% 5% 15 12 59 

42193 Recyclable Material Wholesalers 11,442 1.17 66% 2.0 1.5 12 51% 22% 16% 8% 3% 33% 67% 0% 21 14 49 

42194 
Jewelry, Watch, Precious Stone, and 

Precious Metal Wholesalers 
11,442 1.02 92% 1.6 2.1 26 71% 17% 8% 4% 2% 33% 66% 16% 111 359 1,827 

42221 
Drugs and Druggists' Sundries 

Wholesalers 
11,442 1.25 83% 1.5 1.1 11 54% 23% 13% 6% 5% 11% 89% 0% 13 2 15 

42291 Farm Supplies Wholesalers 11,442 1.43 49% 2.7 2.4 31 48% 29% 16% 6% 1% 31% 69% 0% 12 3 19 

42292 
Book, Periodical, and Newspaper 

Wholesalers 
11,442 1.35 89% 1.4 0.8 6 57% 18% 10% 7% 9% 41% 58% 21% 13 3 25 

42293 
Flower, Nursery Stock, and Florists' 

Supplies Wholesalers 
11,442 1.10 86% 1.5 1.1 12 57% 20% 14% 7% 2% 37% 63% 7% 17 12 60 

42294 Tobacco and Tobacco Product Wholesalers 11,442 1.19 88% 1.2 0.5 5 26% 20% 18% 19% 17% 7% 93% 0% 0 0 0 

42295 Paint, Varnish, and Supplies Wholesalers 11,442 1.47 94% 1.2 0.5 3 51% 32% 11% 5% 1% 4% 96% 0% 0 0 0 
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    Employer Establishments Non-Employer Firms 

44112 Used Car Dealers 11,442 1.03 40% 4.8 4.9 39 78% 16% 5% 1% 0% 58% 13% 74% 26 19 154 

44121 Recreational Vehicle Dealers 11,442 1.08 77% 1.6 1.1 9 54% 25% 15% 6% 1% 25% 75% 0% 13 1 14 

441221 Motorcycle Dealers 11,442 1.02 74% 1.7 1.1 9 49% 28% 17% 6% 0% 25% 75% 0% 11 0 11 

441222 Boat Dealers 11,442 1.14 74% 2.3 2.7 41 60% 25% 12% 3% 0% 22% 78% 0% 16 4 24 

44211 Furniture Stores 11,442 1.35 33% 4.2 3.9 35 47% 32% 17% 4% 0% 57% 43% 1% 13 4 29 

443111 Household Appliance Stores 11,442 1.14 50% 2.5 1.8 12 62% 27% 9% 2% 0% 40% 60% 0% 10 0 10 

44312 Computer and Software Stores 11,442 1.19 61% 2.3 1.8 16 69% 23% 7% 2% 0% 50% 50% 0% 10 0 10 

44413 Hardware Stores 11,442 1.15 30% 3.1 2.5 21 46% 29% 18% 7% 1% 44% 56% 0% 14 4 18 

44521 Meat Markets 9,535 1.09 65% 1.7 1.2 10 59% 26% 11% 4% 0% 21% 79% 0% 0 0 0 

44522 Fish and Seafood Markets 9,535 1.02 90% 1.5 1.4 14 75% 15% 8% 2% 0% 14% 86% 3% 12 2 14 

44523 Fruit and Vegetable Markets 9,535 1.03 83% 1.4 0.9 8 80% 12% 6% 2% 0% 35% 64% 1% 13 4 18 

44531 Beer, Wine, and Liquor Stores 11,448 1.12 40% 3.9 4.0 38 69% 23% 6% 1% 0% 50% 49% 1% 13 4 26 

45111 Sporting Goods Stores 11,442 1.22 51% 4.3 5.3 67 72% 18% 8% 2% 0% 71% 20% 53% 15 6 53 

45114 Musical Instrument and Supplies Stores 11,442 1.23 81% 1.6 0.9 6 68% 25% 6% 1% 0% 35% 65% 0% 10 0 10 

451212 News Dealers and Newsstands 11,442 1.16 93% 1.3 0.7 7 67% 24% 8% 1% 0% 56% 43% 46% 13 3 23 

45311 Florists 11,443 1.05 29% 3.6 2.9 22 73% 22% 5% 1% 0% 72% 23% 16% 13 4 39 

45322 Gift, Novelty, and Souvenir Stores 11,444 1.32 40% 5.6 8.2 120 72% 21% 7% 1% 0% 77% 7% 74% 19 10 72 

45331 Used Merchandise Stores 11,443 1.29 52% 3.2 3.1 35 74% 17% 8% 1% 0% 62% 11% 84% 25 15 104 

45391 Pet and Pet Supplies Stores 11,442 1.32 76% 2.0 1.4 10 73% 19% 6% 2% 0% 53% 46% 4% 11 1 15 

45392 Art Dealers 11,442 1.06 81% 2.8 6.3 113 85% 11% 3% 1% 0% 48% 50% 16% 16 12 120 

45411 
Electronic Shopping and Mail-Order 

Houses 
11,448 1.12 68% 2.1 2.0 22 66% 17% 9% 5% 3% 67% 28% 49% 20 9 57 

45421 Vending Machine Operators 11,442 1.11 74% 1.7 1.1 8 61% 15% 12% 9% 4% 66% 30% 58% 16 5 39 

48411 General Freight Trucking, Local 9,535 1.04 28% 3.4 2.9 26 75% 13% 8% 4% 1% 42% 3% 87% 26 17 183 

48541 School and Employee Bus Transportation 9,535 1.37 77% 2.9 4.6 74 35% 16% 18% 21% 10% 22% 75% 14% 25 19 103 

48551 Charter Bus Industry 9,535 1.11 90% 1.2 0.5 5 38% 14% 21% 20% 7% 17% 83% 0% 10 0 10 

52313 Commodity Contracts Dealing 9,535 1.14 98% 1.1 0.5 4 86% 11% 3% 1% 0% 5% 95% 0% 0 0 0 

52314 Commodity Contracts Brokerage 9,535 1.20 93% 1.3 1.0 12 84% 10% 6% 1% 0% 14% 86% 0% 0 0 0 

52321 Securities and Commodity Exchanges 9,535 1.16 100% 1.0 0.0 1 96% 4% 0% 0% 0% 5% 95% 0% 0 0 0 

52421 Insurance Agencies and Brokerages 9,538 1.07 4% 12.3 11.8 83 80% 16% 3% 1% 0% 62% 4% 61% 38 27 178 

53121 
Offices of Real Estate Agents and 

Brokers 
11,442 1.10 36% 7.6 10.4 115 91% 7% 2% 1% 0% 39% 5% 87% 58 70 763 

53132 Offices of Real Estate Appraisers 11,442 1.01 66% 2.4 2.1 17 90% 8% 1% 0% 0% 61% 35% 39% 15 6 43 
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    Employer Establishments Non-Employer Firms 

53311 
Lessors of Nonfinancial Intangible 

Assets 
11,442 1.05 95% 1.3 1.3 17 73% 14% 8% 4% 2% 4% 96% 0% 0 0 0 

541211 Offices of Certified Public Accountants 11,442 1.06 33% 5.2 5.6 50 63% 25% 10% 2% 0% 57% 41% 4% 16 6 46 

541213 Tax Preparation Services 11,442 1.20 42% 2.5 2.1 18 60% 23% 13% 4% 1% 78% 12% 64% 19 10 67 

541214 Payroll Services 11,442 1.32 90% 1.3 0.7 8 51% 14% 11% 10% 15% 21% 79% 0% 0 0 0 

54131 Architectural Services 11,442 1.03 75% 3.1 4.3 49 69% 22% 6% 2% 1% 40% 56% 34% 19 10 51 

54132 Landscape Architectural Services 9,535 1.01 78% 1.8 1.5 18 78% 14% 6% 2% 0% 56% 39% 54% 15 6 46 

54133 Engineering Services 11,442 1.18 53% 4.8 6.9 69 62% 18% 14% 6% 1% 55% 31% 51% 22 16 132 

54134 Drafting Services 11,442 1.01 91% 1.3 0.7 7 85% 9% 4% 2% 0% 47% 50% 64% 15 6 45 

54135 Building Inspection Services 11,442 1.02 89% 1.4 0.7 9 87% 8% 3% 2% 1% 36% 64% 5% 11 2 14 

54136 
Geophysical Surveying and Mapping 

Services 
11,442 1.07 95% 1.3 1.0 10 74% 15% 6% 4% 1% 19% 81% 0% 20 0 20 

54137 
Surveying and Mapping (except 

Geophysical) Services 
11,445 1.02 55% 2.5 2.1 20 72% 20% 7% 1% 0% 48% 51% 3% 12 2 21 

54138 Testing Laboratories 11,442 1.29 82% 1.8 1.6 16 53% 22% 12% 11% 3% 11% 89% 0% 0 0 0 

54191 
Marketing Research and Public Opinion 

Polling 
11,442 1.23 95% 1.3 0.6 6 66% 11% 8% 7% 9% 32% 68% 20% 13 4 24 

54193 Translation and Interpretation Services 11,442 1.01 98% 1.1 0.3 3 82% 9% 3% 4% 2% 45% 54% 70% 13 3 27 

54194 Veterinary Services 9,535 1.02 18% 3.5 3.1 27 47% 34% 16% 3% 0% 51% 48% 1% 17 8 43 

56111 Office Administrative Services 11,445 1.10 59% 2.8 3.0 37 64% 16% 9% 7% 4% 65% 17% 79% 20 14 152 

56141 Document Preparation Services 11,442 1.04 86% 1.5 0.9 7 85% 8% 3% 3% 1% 53% 45% 48% 15 5 50 

56144 Collection Agencies 11,442 1.14 83% 1.6 1.0 10 52% 26% 13% 6% 2% 20% 80% 0% 13 2 16 

56145 Credit Bureaus 11,442 1.45 93% 1.1 0.3 4 62% 19% 13% 5% 1% 4% 96% 0% 0 0 0 

56171 Exterminating and Pest Control Services 11,442 1.18 66% 2.3 2.2 24 67% 19% 11% 3% 0% 31% 69% 0% 11 1 13 

56172 Janitorial Services 11,442 1.06 42% 5.8 6.8 68 64% 17% 11% 6% 2% 35% 2% 92% 46 41 365 

56173 Landscaping Services 9,535 1.01 27% 6.7 8.8 94 81% 12% 5% 2% 0% 50% 7% 78% 32 29 273 

56174 Carpet and Upholstery Cleaning Services 11,442 1.02 70% 2.0 1.7 13 76% 16% 6% 2% 0% 59% 40% 12% 14 4 27 

62161 Home Health Care Services 11,442 1.46 49% 3.1 2.8 25 28% 15% 21% 23% 14% 63% 12% 79% 23 15 131 

62441 Child Day Care Services 11,446 1.23 25% 7.4 8.0 66 56% 23% 15% 6% 1% 29% 1% 91% 76 73 569 

71141 

Agents and Managers for Artists, 

Athletes, Entertainers, and Other Public 

Figures 

11,442 1.02 96% 1.2 0.5 4 80% 12% 5% 2% 1% 36% 64% 36% 17 10 57 

71151 Independent Artists, Writers, and 11,450 1.00 83% 2.0 2.9 55 89% 7% 3% 1% 0% 53% 6% 99% 54 75 1,424 
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    Employer Establishments Non-Employer Firms 

Performers 

72131 Rooming and Boarding Houses 11,442 1.02 85% 2.9 5.8 55 71% 15% 9% 4% 1% 52% 47% 19% 16 9 57 

72241 Drinking Places (Alcoholic Beverages) 11,442 1.01 37% 8.0 9.9 70 71% 19% 7% 3% 0% 65% 28% 22% 19 12 88 

81131 
Commercial and Industrial Machinery and 

Equipment Repair and Maintenance 
11,444 1.06 34% 4.0 4.0 53 71% 17% 8% 3% 1% 73% 7% 68% 18 8 70 

81142 Reupholstery and Furniture Repair 11,442 1.00 79% 1.6 1.1 10 89% 8% 2% 1% 0% 75% 20% 76% 15 5 53 

81143 Footwear and Leather Goods Repair 11,442 1.14 93% 1.1 0.3 3 95% 5% 0% 0% 0% 30% 70% 0% 10 0 10 

812111 Barber Shops 11,446 1.05 88% 1.3 0.6 5 84% 11% 4% 1% 0% 75% 9% 97% 20 11 84 

812112 Beauty Salons 11,451 1.16 34% 7.6 9.1 77 78% 17% 4% 0% 0% 27% 1% 90% 57 48 332 

812113 Nail Salons 11,443 1.00 89% 1.5 1.0 10 87% 9% 4% 0% 0% 59% 31% 87% 19 11 108 

81221 Funeral Homes and Funeral Services 11,442 1.41 25% 3.2 2.5 20 55% 33% 11% 1% 0% 56% 43% 1% 13 3 20 

81222 Cemeteries and Crematories 11,442 1.29 61% 2.1 1.9 23 83% 12% 4% 2% 0% 28% 72% 0% 0 0 0 

81231 Coin-Operated Laundries and Drycleaners 11,442 1.15 58% 2.3 2.1 19 75% 19% 6% 1% 0% 68% 32% 3% 13 3 21 

81232 
Drycleaning and Laundry Services (except 

Coin-Operated) 
11,442 1.15 48% 2.7 2.4 22 50% 28% 16% 5% 1% 51% 49% 1% 13 3 26 

81291 Pet Care (except Veterinary) Services 9,535 1.01 72% 1.9 1.3 12 84% 13% 3% 1% 0% 69% 28% 52% 16 6 36 

Notes:  NAICS codes define industries according to the 1997 North American Industrial Classification 
System.  “Obs” is the number of observations in the main analytical sample (including Illinois, Ohio and 
Oregon).  “Est./Firm” is the ratio of establishments to firms in the United States in 2001.  “% = 0” is 
the percentage of observations with zero establishments.  Next, “Mean,” “Std. Dev.” And “Max.” are the 
mean, standard deviation, and maximum of the number of employer establishments.  “1-4” is the percentage 
of employer establishments with 1-4 employees; “5-9,” “10-19,” “20-49” and “50+” are defined similarly. 
“% = .” is the percentage of observations for which the number of non-employer firms is censored between 
one and nine.  “% = 0” is the percentage of observations with zero non-employer firms.  “% ne” is the 
number of non-employer firms as a mean percentage of the total number of employer establishments and non-
employer firms.  Finally, “Mean,” “Std. Dev.” And “Max.” are the mean, standard deviation, and maximum of 
the number of non-employer firms.   
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APPENDIX F. 

Table F.1. 
Additional Results from the Empirical Analyses 

  Analysis 1 Analysis 2 
NAICS 
Code 

Name ˆ
CAP  

P 
Value 

ˆ
CAP  

P 
Value 

11421 Hunting and Trapping 0.748 0.01 0.455 0 

11521 Support Activities for Animal Production 0.043 0.683 0.034 0.056 

11531 Support Activities for Forestry 0.148 0.644 0.034 0.382 

23311 Land Subdivision and Land Development -0.093 0.52 0.147 0 

23511 
Plumbing, Heating, and Air-Conditioning 

Contractors 
0.107 0.153 0.037 0 

23521 Painting and Wall Covering Contractors 0.013 0.893 0.027 0.003 

23531 Electrical Contractors 0.073 0.389 -0.066 0 

23561 Roofing, Siding, and Sheet Metal Contractors -0.010 0.907 0.040 0.017 

23571 Concrete Contractors 0.191 0.168 -0.031 0.107 

23581 Water Well Drilling Contractors 0.058 0.669 0.041 0.021 

31611 Leather and Hide Tanning and Finishing 0.388 0.15 -0.046 0.835 

42191 
Sporting and Recreational Goods and Supplies 

Wholesalers 
0.216 0.019 -0.063 0.528 

42192 Toy and Hobby Goods and Supplies Wholesalers 0.107 0.277 0.099 0.317 

42193 Recyclable Material Wholesalers 0.063 0.497 -0.114 0.188 

42194 
Jewelry, Watch, Precious Stone, and Precious 

Metal Wholesalers 
-0.331 0.477 0.043 0.585 

42221 Drugs and Druggists' Sundries Wholesalers -0.043 0.777 -0.119 0.108 

42291 Farm Supplies Wholesalers -0.035 0.797 0.179 0.018 

42292 Book, Periodical, and Newspaper Wholesalers 0.198 0 0.050 0.491 

42293 
Flower, Nursery Stock, and Florists' Supplies 

Wholesalers 
0.115 0.646 -0.177 0.149 

42294 Tobacco and Tobacco Product Wholesalers -0.070 0.604 -0.290 0.002 

42295 Paint, Varnish, and Supplies Wholesalers -0.191 0.135 -0.272 0.521 

44112 Used Car Dealers -0.266 0.01 -0.057 0.209 

44121 Recreational Vehicle Dealers 0.231 0.037 0.150 0.119 

441221 Motorcycle Dealers 0.116 0.186 -0.009 0.956 

441222 Boat Dealers 0.330 0.129 -0.109 0.781 

44211 Furniture Stores -0.126 0.066 -0.016 0.877 

443111 Household Appliance Stores 0.108 0.243 0.121 0.02 

44312 Computer and Software Stores 0.167 0.175 0.189 0.037 

44413 Hardware Stores 0.109 0.273 -0.064 0.726 

44521 Meat Markets 0.114 0.441 -0.094 0 

44522 Fish and Seafood Markets 0.291 0.522 -0.044 0.32 

44523 Fruit and Vegetable Markets -0.143 0.479 -0.132 0 

44531 Beer, Wine, and Liquor Stores 0.278 0.232 -0.246 0.16 

45111 Sporting Goods Stores 0.229 0.013 0.122 0.116 

45114 Musical Instrument and Supplies Stores 0.013 0.888 -0.034 0.44 

451212 News Dealers and Newsstands 0.045 0.568 0.049 0.71 

45311 Florists -0.039 0.554 -0.123 0.565 
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  Analysis 1 Analysis 2 
NAICS 
Code 

Name ˆ
CAP  

P 
Value 

ˆ
CAP  

P 
Value 

45322 Gift, Novelty, and Souvenir Stores 0.167 0.009 0.040 0.708 

45331 Used Merchandise Stores 0.051 0.728 0.089 0.008 

45391 Pet and Pet Supplies Stores 0.145 0.047 -0.105 0.01 

45392 Art Dealers 0.196 0.305 0.005 0.896 

45411 Electronic Shopping and Mail-Order Houses 0.152 0.086 0.018 0.868 

45421 Vending Machine Operators 0.148 0.068 0.057 0.621 

48411 General Freight Trucking, Local 0.032 0.6 0.113 0 

48541 School and Employee Bus Transportation 0.392 0.499 0.120 0.002 

48551 Charter Bus Industry -0.002 0.993 0.323 0 

52313 Commodity Contracts Dealing -0.207 0.511 0.258 0.02 

52314 Commodity Contracts Brokerage 0.240 0.423 -0.439 0 

52321 Securities and Commodity Exchanges -0.001 0.995 0.440 0 

52421 Insurance Agencies and Brokerages 0.067 0.461 -0.002 0.84 

53121 Offices of Real Estate Agents and Brokers 0.160 0.135 0.133 0.016 

53132 Offices of Real Estate Appraisers 0.200 0.028 0.089 0.019 

53311 Lessors of Nonfinancial Intangible Assets -0.363 0.149 -14.481 0 

541211 Offices of Certified Public Accountants 0.024 0.849 0.069 0.037 

541213 Tax Preparation Services 0.054 0.232 0.082 0.083 

541214 Payroll Services 0.278 0.094 0.044 0.768 

54131 Architectural Services 0.169 0.219 0.027 0.822 

54132 Landscape Architectural Services -0.064 0.677 0.215 0 

54133 Engineering Services 0.010 0.94 -0.044 0.622 

54134 Drafting Services 0.035 0.757 -0.036 0.569 

54135 Building Inspection Services 0.109 0.445 -0.250 0 

54136 Geophysical Surveying and Mapping Services 0.027 0.873 -0.038 0.604 

54137 
Surveying and Mapping (except Geophysical) 

Services 
0.159 0.325 0.095 0.02 

54138 Testing Laboratories -0.019 0.874 -0.146 0.114 

54191 Marketing Research and Public Opinion Polling 0.028 0.769 -0.028 0.857 

54193 Translation and Interpretation Services 0.064 0.362 -0.129 0.295 

54194 Veterinary Services 0.202 0.018 -0.022 0.046 

56111 Office Administrative Services -0.059 0.691 -0.022 0.73 

56141 Document Preparation Services 0.088 0.499 0.295 0 

56144 Collection Agencies -0.015 0.906 -0.062 0.593 

56145 Credit Bureaus -0.259 0.286 0.042 0.899 

56171 Exterminating and Pest Control Services -0.427 0.186 -0.196 0.008 

56172 Janitorial Services 0.011 0.913 0.049 0.484 

56173 Landscaping Services -0.103 0.285 0.128 0 

56174 Carpet and Upholstery Cleaning Services 0.102 0.339 0.129 0.378 

62161 Home Health Care Services 0.035 0.772 -0.017 0.746 

62441 Child Day Care Services 0.249 0.009 0.080 0.064 

71141 
Agents and Managers for Artists, Athletes, 

Entertainers, and Other Public Figures 
0.233 0.15 -0.115 0.1 

71151 Independent Artists, Writers, and Performers 0.129 0.32 0.091 0.071 

72131 Rooming and Boarding Houses 0.516 0.003 0.169 0.046 

72241 Drinking Places (Alcoholic Beverages) 0.733 0.067 -0.398 0.103 

81131 Commercial and Industrial Machinery and 0.111 0.023 0.027 0.519 
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  Analysis 1 Analysis 2 
NAICS 
Code 

Name ˆ
CAP  

P 
Value 

ˆ
CAP  

P 
Value 

Equipment Repair and Maintenance 

81142 Reupholstery and Furniture Repair 0.039 0.566 0.023 0.594 

81143 Footwear and Leather Goods Repair 0.127 0.393 -0.095 0.551 

812111 Barber Shops -0.250 0.003 -0.081 0.368 

812112 Beauty Salons -0.173 0.105 -0.009 0.558 

812113 Nail Salons -0.282 0.059 -0.006 0.925 

81221 Funeral Homes and Funeral Services -0.012 0.814 0.121 0.37 

81222 Cemeteries and Crematories 0.131 0.378 -0.304 0 

81231 Coin-Operated Laundries and Drycleaners 0.162 0 -0.082 0.369 

81232 
Drycleaning and Laundry Services (except Coin-

Operated) 
-0.203 0.053 -0.105 0.004 

81291 Pet Care (except Veterinary) Services 0.028 0.647 -0.020 0.424 
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