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Abstract
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regulatory restrictions on a particular industry is associated with a reduction in the total number of
small firms within that industry by about 0.5 percent, while simultaneously having no statistically
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growth, implying that unrelenting regulatory increases harm small businesses at an escalating rate.
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Regulation, Entrepreneurship, and Firm Size

Dustin Chambers, Patrick A. McLaughlin, and Tyler Richards

1. Introduction

Regulations, by their nature, generate costs and benefits for the entities they affect. These effects
can accrue in different ways and to different groups. Some of the effects are estimated in
regulatory impact analyses prepared by the agencies responsible for the regulations. However, as
regulations build up over time, their accumulation may have more significant effects than
agencies are able to impute in their analyses of individual rules. Furthermore, the effects of
accumulation may impact some groups more than others because of certain group characteristics.
In this paper, we focus on discovering whether increases in regulations disproportionately burden
small businesses as compared with large businesses. In particular, we seek to determine whether
increases in regulations that apply to individual industries reduce the number of small firms in
those industries, while having less of an effect on their larger competitors.

Regulatory costs come in many forms, but a common manifestation is compliance
costs—the costs that businesses must incur in order to fulfill regulatory obligations. Compliance
costs might include filling out paperwork, purchasing new equipment to meet mandated
standards, or paying lawyers to advise on compliance strategies, just to name a few examples.
Such compliance activities may have economies of scale that allow large businesses to navigate
the regulatory landscape more easily than small businesses. For instance, large businesses are
likely to have lawyers on payroll, while small businesses may be limited to contracting for legal
services. Not only is the same legal advice likely to cost more from a contractor than from a full-
time hire, but the contracted lawyer must spend extra time learning the specific details of the

business—knowledge a lawyer on payroll would already have when compliance issues arise.



Moreover, the costs of many regulations are fixed rather than purely variable (per-unit) costs,
and larger businesses are able to spread fixed costs over a larger volume of output. In other
words, if regulations apply equally to all businesses within an industry, we should expect that the
relative costs of compliance—meaning the costs relative to the size of the business—will be
larger for small businesses than for large businesses.

If the burden of regulations falls disproportionately on small businesses, this burden is
likely to have ripple effects throughout the economy owing to the importance of small businesses
for employment, innovation, and economic opportunity. Small businesses represent a large portion
of the US economy, both in terms of the number of businesses and in terms of the workforce.
According to the US Census Bureau’s “Statistics of US Businesses” (SUSB), businesses with
fewer than 500 employees—the definition of a small business used by the Small Business
Administration (SBA)—account for 99.7 percent of US businesses and 47.5 percent of US
employment (SBA 2017). Furthermore, research has shown not only that small businesses exhibit
roughly the same rate of innovative activity per worker as large businesses, but that in some
industries small businesses are more innovative than their larger counterparts (Audretsch 1995).

In addition to these macroeconomic implications, the burden of regulatory costs on small
businesses may also have important distributional effects based on income. Low-income areas
tend to have smaller businesses than other areas (Kugler et al. 2017), meaning that any
disproportionately high costs for small businesses are likely to hit these low-income areas
hardest. Small businesses are also an important mechanism for economic mobility, specifically
for low-income households with little access to capital. To the extent that regulations hurt small
businesses or create barriers to entry for such businesses, they may also limit the economic

opportunities available to low-income households.



In order to mitigate these potential problems, Congress has built some relief mechanisms
for small businesses into the regulatory process. For example, the Regulatory Flexibility Act of
1980 and the Small Business Regulatory Enforcement Fairness Act of 1996 instruct federal
agencies to attempt to determine a regulation’s economic impact on small entities and explore
alternatives that might reduce that impact, including partial or total exemptions for small
businesses (although these statutes allow the agency to determine what constitutes a small
business under the specific circumstances). However, we know little beyond limited anecdotal
evidence about the extent of small business exemptions or their characteristics, because there
currently exists no way to scour the federal regulatory code for all exemptions and their details.
Furthermore, exemptions that do exist may not constitute complete cost savings—some are only
partial exemptions, and even full exemptions may involve compliance costs because businesses
must determine whether they are eligible for the exemptions and must file for them.

The idea that regulatory burdens may fall disproportionately on small businesses is not
new to the academic literature. However, limited data on the breadth and incidence of federal
regulation have made empirical testing of the concept difficult at best. A few studies have
attempted to look at the general effects of regulations on small businesses (Hopkins 1995; Crain
and Hopkins 2001; Kitching, Hart, and Wilson 2015; Crain and Crain 2014), and others have
analyzed specific case studies or anecdotes (Adler 1993; Becker 2005; Dean, Brown, and Stango
2000). While these studies are informative, the robustness of their results is debatable because
they either lack a good measure of the incidence of regulation or require extrapolating to the
entire economy from a single industry. However, a novel database called RegData, which
quantifies federal regulatory restrictions within the Code of Federal Regulations (CFR) and

identifies the industries those restrictions directly impact, allows us to empirically test the effects



of regulations on small businesses with more granularity and robustness (McLaughlin and
Sherouse 2017).

This study is the first to estimate how changes in the stock of regulations influence the
number businesses of varying sizes across industries. In particular, we evaluate how increases in
the number of regulatory restrictions that apply to individual industries affect the number of
small firms and large firms in those industries between 1998 and 2015. We also evaluate the
effect of increases in regulatory restrictions during that time period on total employment in small
and large firms from those industries. Controlling for other factors, we find that a 10 percent
increase in regulatory restrictions on a particular industry is associated with a reduction of
0.432-0.565 percent in the total number of small firms in that industry, but the same increase is
not associated with any change in the number of large firms in that industry. The reduction in
small firms rises to 1.00—1.54 percent when the industry has experienced above-average
regulatory growth over the previous two years. We also find that a 10 percent increase in
regulatory restrictions on an industry is associated with a 0.410-0.547 percent reduction in total
employment within small firms in that industry. However, when industries endure two
consecutive years of above-average regulatory growth, we find statistically significant reductions
in employment for firms of all sizes within that industry, including large firms.

This paper is organized as follows. Section 2 provides a review of the existing literature
on the effects of regulations on small businesses. Section 3 describes the data used in the study.
Section 4 provides exploratory analysis of the differing effects of regulations on small and large
businesses. Section 5 describes the formal regression model. Section 6 presents the estimation

results. Finally, section 7 concludes with a discussion of the topic and results.



2. Literature Review

Our study is the first in the literature to address how changes in the stock of regulations influence
the number of businesses of different sizes across industries. The lack of existing research likely
reflects the fact that, before RegData, there existed no comprehensive panel of federal regulatory
restrictions that was based on the North American Industry Classification System (NAICS).
Consequently, the bulk of the existing literature focuses on either the general impact of federal
regulations on all small businesses or industry-specific case studies. General studies risk
conflating the effects of other factors with those of regulations, and case studies paint only part
of the picture. Moreover, much of the literature on small businesses and regulation has relied on
surveys of small business owners, who are asked to give potentially biased feedback concerning
the monetary and time burdens of compliance.

Nevertheless, a large body of research exists on whether and how regulations affect small
businesses. Bradford (2004) develops a mathematical model of how regulatory costs and benefits
affect businesses of different sizes, with the aim of determining whether small business
exemptions are justified. However, he falls short of providing a general answer to that question
owing both to uncertainty about the compounding effects of many regulations and to case-by-
case considerations regarding transaction costs. Becker (2005) presents a case study of
asymmetric enforcement of the Clean Air Act, which exempts small businesses from many
regulations. He finds that many asymmetries exist in enforcement, some favoring small
businesses and some favoring large businesses. Thus, he is unable to draw any conclusions
regarding whether regulations favor small businesses specifically. Dean, Brown, and Stango

(2000) conduct a different study on the effects of environmental regulations on small businesses,



finding that greater intensity of regulation is associated with fewer small business formations but
no change in large business formations.

Crain and Crain (2014), looking at the costs of regulations for small businesses, measure
regulatory cost incidence by evaluating the cost of regulatory compliance for various industries
and determining the cost per employee for small businesses (those with fewer than 50
employees), medium businesses (50 to 99 employees), and large businesses (100 or more
employees). They find that, across all industries, the compliance cost per employee is $11,724
for small businesses, $10,664 for medium businesses, and $9,083 for large businesses. The
National Federation of Independent Business (NFIB), a US association of small businesses,
provides some insight into the costs as perceived by small business owners. The association
recently released the results of a questionnaire in which it asked its members to rate 75 potential
business problems related to the marketplace and government activities on the basis of each
problem’s severity. “Unreasonable government regulations” was rated the second-most-severe
problem, trailing behind only the cost of health insurance (Wade 2016).

Kitching, Hart, and Wilson (2015), however, suggest that by treating regulation as a static
and negative influence (e.g., by considering only the one-time costs of purchasing new
technology or filling out paperwork), small business owners and much of the existing literature
overlook the positive effects of regulation on business performance. They argue that regulation is
in fact a dynamic force that can benefit or harm businesses as they adapt to the new regulations
and interact with stakeholders, but that the dynamic effects (including the benefits) may be less
apparent than the static effects. These dynamic effects include changes such as new opportunities
created by the adoption of new mandated business practices and technologies and entrepreneurial

opportunities created by changes in the market structure due to regulatory effects.



Regarding the cumulative costs of regulations, Bradford (2004, 28) argues that they may
be less than the sum of the individual (marginal) costs of compliance with each regulation. This
stems from the fact that some regulations overlap:

For example, one of the costs of the Americans with Disabilities Act is training a firm’s

hiring personnel, who must learn what hiring practices are disallowed by the Act. The

Equal Employment Opportunity Act imposes a similar cost, but with respect to women

and minorities rather than the disabled. To the extent that personnel training for the two

statutes can be combined, the overall training cost may be less than what it would cost to

train people under each statute separately. Paperwork and labeling requirements may
involve similar economies.

Thus, Bradford argues that the cumulative costs of regulations are increasing at a declining rate.
This is in sharp contrast to Adler (1993), who argues that regulations have a compounding effect
on costs:
The problem is not so much with any specific regulation as it is with the overall
phenomenon. . . . The cumulative impact of regulatory efforts is to depress economic
activity, retard job creation, and stifle the entrepreneurial spirit. When regulations are
issued with little regard for their marginal impact when added to existing requirements,

their results can be particularly oppressive. Regulations are like straws that eventually
break the camel’s back.

Nonetheless, both authors predict that the total regulatory burden is not simply the sum of
the compliance costs projected by regulatory agencies, but rather a function of the buildup of
regulations over time. Neither author, however, addresses the two central questions of our paper:
First, does the pace of short-run changes in federal regulations differentially impact the number
of small and large firms within an industry? Second, how do these changes impact total
employment for small and large firms within an industry? Thus, our paper advances the literature
in several key ways. First, we look at the impact of regulatory flow rather than the overall level
of regulation. Second, we examine enterprises of all sizes, not just small businesses. Finally, we
use objectively generated and unbiased measures of regulation to estimate effects over nearly

two decades (1998-2015).



3. Data

For our measure of federal regulation, we use RegData 3.0, which quantifies regulation from the
CFR for the years 1970-2016 (McLaughlin and Sherouse 2017). To obtain this measure, RegData
first searches the CFR for restrictive words, such as “shall” or “must.” It then uses a machine
learning model to assign probabilities that an industry is likely to be affected by each restriction.
These industries are identified using NAICS industry codes (Al-Ubaydli and McLaughlin 2017).
The model is trained to identify industries by looking for textual similarities between a rule in the
CFR containing specific restrictions and a set of rules and proposed rules published in the Federal
Register that mention at least one NAICS industry by name. RegData identifies these industries
from the two-digit to six-digit NAICS levels, with two-digit being the broadest (e.g., 23—
Construction) and six-digit being the narrowest (e.g., 238140—Masonry Contractors).

We combine the data from RegData with the SUSB data, which provide the number of
firms and total employment for businesses of various sizes within NAICS industries each year
from 1998 to 2015."' SUSB defines a firm as “a business organization consisting of one or more
domestic establishments in the same state and industry that were specified under common
ownership or control.”” It defines size by the number of employees, grouping businesses into six
categories: 0—4, 5-9, 10-19, 20-99, 100499, and 500+ employees. SUSB also identifies
industries from the two-digit to six-digit NAICS level, allowing for direct mapping to the

RegData database. It is important to note that firms can move between categories over time for

' We chose SUSB over County Business Patterns for two reasons: (1) SUSB has data at the firm and establishment
levels, while CBP has data only at the establishment level (which means its data give a less accurate picture of the
total number of “businesses”); and (2) the Census Bureau recommends that County Business Patterns data not be
used as a time series.

* See the SUSB glossary at https://www.census.gov/programs-surveys/susb/about/glossary.html.
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various reasons—for instance, they might hire additional workers, lay workers off, or merge with
other firms. That said, firms only exist in a single category each year.

Table 1 (page 33) provides the distribution of firms by size and year in the US between
1998 and 2015, as reported by SUSB. Over this time period, very small businesses (0—4
employees) constituted the bulk of all firms (61.21 percent), while all small firms (0499
employees), as defined by the SBA, represented more than 99 percent of all firms. Large firms
(with 500 or more employees) represented less than one-third of one percent of all firms.
Nonetheless, large firms were important sources of overall employment. Table 2 (page 34)
provides the distribution of employment by firm size between 1998 and 2015, as reported by
SUSB. Over this time period, large firms provided just under 51 percent of total employment,
while all small firms (0499 employees) provided the other 49 percent. The smallest firms (0—4
employees) provided approximately 5 percent of all employment.

In the regression analysis that follows in section 5, we match the RegData data and SUSB
data with two indicators of the US business cycle: the unemployment rate and the US GDP gap.
The unemployment rate, obtained from the St. Louis Federal Reserve, measures the US average
rate of unemployment from 1998 to 2015 (OECD 2018). The GDP gap is a measure of how far the
current level of US output is above or below its long-run trend. This measure is derived from
annual real GDP data obtained from the St. Louis Federal Reserve (BEA 2018) and is decomposed
into trend and cycle components.’ The latter series (cycle) is interpreted to measure economic
deviations from trend—that is, the business cycle (in billions of 2009 chained dollars). Finally, we

divide the cycle series by the trend measure to express the GDP gap as a percentage of full output.

? Because this is annual data, the smoothing parameter was set to 6.25 (1 = 6.25).
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For example, a positive value of 2 percent corresponds to economic output that is 2 percent above

trend output (an economic expansion), while negative readings correspond to recessions.

4. Exploratory Analysis

Before specifying and estimating the formal regression model, it is instructive to examine the
data directly to find evidence of patterns within and relationships between the variables in our
dataset. We begin by looking at the year-over-year rate of growth of industry-specific
regulations, which averaged 3.83 percent between 1998 and 2015. This growth rate, while high,
varied significantly by year (see table 3, page 35), with regulatory growth exceeding 5 percent
per year on four occasions (2004, 2008, 2012, and 2015).

Moreover, we find that the burden of regulation falls disproportionately on smaller
businesses. To explore this further, we use the SUSB firm size classifications to calculate the
effective regulatory restrictions by firm size and year using weights based on the proportion of firms
of a given size within an industry. For example, focusing on the smallest firms (0—4 employees), for

each year (¢) we first calculate the total number of small firms (F?™*) in our dataset:
Fo™ :th?i_4r (D
i

where i is an index of industry and Ft?{ * is a measure of the number of small firms in industry i in
year ¢. Next, we derive weights based on the share of all small firms that operate in a given
industry, which reflects the distribution of small firms across industries:

0-4
Ft,i

0-4"
Ft

0-4 _
Wei =

(2)

For example, in 1998, there were 5,400,968 firms with 0—4 employees in our matched

dataset. Of those small firms that year, 198,580 were in the wholesale trade sector (NAICS code
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42). Therefore, the share (W£{4) of all small firms in the wholesale trade sector in 1998 equaled

approximately 3.7 percent (i.e., 198,580/5,400,968 = 0.03677). Finally, we multiply these annual
industry weights by the level of federal regulation that pertains to each industry (reg;;), and sum

across industries:
0-4 __ 0-4 ,
reg; ™t = z Wi Tegit. (3)
i

Repeating this process for each firm size classification (i.e., 5-9 employees, 10—19
employees, etc.), we derive the weighted regulatory restrictions by firm size for each year (see
table 4, page 36).” The resulting data enable us to determine whether regulatory restrictions tend
to be higher in industries that have a higher concentration of small firms. The resulting regulation
total represents the universe of regulations collectively faced by firms of a given size in a given
year. Therefore, it is important to emphasize that no single firm faces the totality of these
weighted restrictions, but rather this is a measure of regulation brought to bear collectively on all
firms of a given size.

We find that the smallest firms, defined as enterprises with four or fewer employees,
faced a regulatory burden between 19 and 83 percent greater than that of their larger counterparts
in 1998. By 2015, this imbalance had declined somewhat, but was nonetheless large, ranging

from 15 to 48 percent. To show this more clearly, figure 1 (page 37) plots an index of weighted

* The drop in weighted regulations across all firm size classes between 2002 and 2003 was due to a change in
Census Bureau methodology in the tabulation of SUSB statistics. Specifically, 2002 was the last year in which the
1997 NAICS code system was used. Beginning in 2003, SUSB switched to the 2002 NAICS code system, resulting
in the loss of 43 sectors in our dataset and the addition of 195 new sectors. The Census Bureau updated the
underlying NAICS code system again in 2008 and in 2012, but the updates resulted in few sectoral changes in our
matched dataset, with net total firm changes of less than 1.5 percent in both transition years.
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regulation by firm size, with 100 corresponding to the level of regulation faced collectively by
small firms in 1998 (25,633 weighted regulatory restrictions).’

There is also anecdotal evidence that federal regulations have a more erosive effect on
small firms than on larger firms. Figure 2 (page 38) plots an index of total small firms (100
corresponds to the total number of small firms in 1998) against the index of weighted regulations
for small firms from figure 1 (100 corresponds to the level of regulation faced by small firms in
1998) from 2003 to 2015.° These results are intriguing even though the relationship between the
level of small-firm entrepreneurship and federal regulations is beyond the scope of this paper.’
Specifically, there appears to be an inverse relationship between total firms and total weighted
regulations, with the two series often moving in opposite directions (i.e., the total number of
firms tends to fall during periods of regulatory buildup, while entrepreneurship increases during
periods of deregulation).

Granted, the first few years of the 21st century were a period of high growth followed by
contraction (the Great Recession) and slow recovery; therefore one cannot credit regulations
alone with the pattern of total small firms observed. However, it is worth noting that a similar
pattern does not emerge when examining large firms with 500 or more employees (see figure 3,

page 39). Despite a recession and surge of regulation, the pattern of growth for large firms is

> These measures do not take into account small business regulatory waivers, which exempt some small businesses
(on a case-by-case basis) from specific regulations. Data about these waivers are not readily available, and
regulations are costly irrespective of waivers. First, firms must stay apprised of, analyze, and understand all new
regulations affecting their industry. Second, the costs of applying for a waiver (e.g., legal, consulting, and filing
costs) may be substantial. Therefore, all applicable regulations are costly to firms, regardless of their enforcement.
® We plot from 2003 onward because of the change in SUSB methodology between 2002 and 2003 discussed above.
7 Testing the relationship between the stock (or level) of firms and regulations would be an ambitious undertaking,
as it would require the construction of a model that mimics the distributional structure of the US economy. Instead,
in section 5, we test the relationship between growth in the total number of firms in a given industry and growth in
federal regulations germane to that industry. This flow model necessarily eliminates any static or slow-evolving
structural factors governing firm size and distribution, yielding a model wherein growth in total firms is driven by
regulatory changes and the business cycle.
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very different. While this may seem puzzling to some, it does fit a pattern consistent with the
predictions of public choice theorists (see, for example, Stigler 1971 and Peltzman 1976, among
others), who posit that large and more powerful firms often seek regulations, which act as
barriers to entry to the industry by smaller firms, and so limit competition to existing firms. This
pattern is also consistent with the theory that larger firms both possess the resources to cope with
new regulations and can spread the costs of regulations over a larger volume of output.

To show the extent to which weighted regulations are correlated with the number of firms
of a given size, table 5 (page 40) provides the relevant correlation coefficients over the periods
2003-2015 and 2009-2015.

Given the sharp economic contraction of the Great Recession followed by the brisk pace
of new regulation during the Obama administration, one would expect, a priori, a negative
correlation between total firms and regulation. We do observe this pattern quite clearly in smaller
firms (with fewer than 100 employees). However, large firms display the opposite behavior, with
surging numbers of large firms alongside higher regulations.

To further explore this issue, we set aside the total weighted regulation data by year and
instead investigate the unweighted, industry-level regulation and firm data. As a first step, we
calculate the year-over-year growth rate of the total number of firms of a given category size
(e.g., 5-9 employees) between 1998 and 2015. Next, we group these growth observations by
their corresponding rate of regulatory growth. Observations from industries experiencing the
relatively lowest rates of regulatory growth within a given year (i.e., the bottom 25 percent) are
assigned to the low-regulation-growth group, while observations from industries experiencing
rapid regulatory growth within a given year (i.e., the. top 25 percent) are assigned to the high-

regulation-growth group. Next, we subdivide the low-regulation-growth group by size class and
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calculate the average growth rate in the total number of firms. This step is repeated for the high-
regulation-growth group. The results are plotted in figure 4 (page 41). Clearly, the total number
of firms in industries with regulatory stability grew at a higher pace (or shrank at a slower pace)
than the number of firms in industries deluged by new regulations. This suggests that firms
operating in an environment with little regulatory growth are less likely to fail than their peers
doing business in an environment with rapidly increasing regulations.

As a final exploratory exercise before moving to the formal regression model, we ask this
question: If firms within an industry are subjected to several consecutive years of growing
regulatory burden, does the number of firms within that industry decline at a faster pace? To
assess this question, we filter our dataset to include firms that experienced one, two, or three
consecutive years of regulatory growth. Focusing specifically on the smallest firms (0—4
employees), we find that both total firms and employment decline more rapidly with more
consecutive years of regulatory growth (see figure 5, page 42).

Moreover, this phenomenon is exacerbated when the rate of regulatory growth is higher.
To demonstrate this, we repeat the exercise above, but this time focus on consecutive years of
above average regulatory growth. The results for the smallest firms are similar but noticeably
more pronounced (see figure 6, page 43). In the case of a single year of positive regulatory
growth, the corresponding total number of small firms within an industry shrinks by about
0.31 percent (see figure 5). However, when firms experience a single year of above-average
regulatory growth, the total number of small firms shrinks by 1.11 percent, which is over 3.5
times the 0.31 percent rate of decline. To put this number into perspective, there were more than
3.6 million firms with 0—4 employees in 2015. A decline of just 0.31 percent represents the loss

of more than 11,000 firms. When regulatory growth extends to three consecutive years, the
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impacts are more pronounced: the corresponding total number of small firms within an industry
shrinks by about 0.42 percent annually (see figure 5). However, when firms experience three
consecutive years of above-average regulatory growth, the total number of small firms shrinks
3.5 times more rapidly (1.47% vs. 0.42%). If such a drastic decline were to befall all very small
firms in 2015, the result would be the loss of more than 53,000 businesses.

Turning to the employment statistics of the smallest firms, a single year of positive
regulatory growth is associated with a 0.02 percent decline in employment, while three
consecutive years of regulatory growth is associated with a 0.19 percent decline in employment
each year (see figure 5). To put this into perspective, nearly 5.9 million people were employed
by small firms in 2015. A decline of just 0.19 percent would represent the loss of just over
11,000 jobs. When regulatory growth increases to above-average levels, the effects are
amplified. For a single year of above-average regulatory growth, small business employment
recedes by 0.69 percent. Increasing the duration to three consecutive years of above-average
regulatory growth, the employment shrinkage rate increases to 1.05 percent. If all very small
firms (0—4 employees) were to face a decline of this magnitude, the job losses in 2015 would
exceed 61,000 jobs. Clearly, the flow of new regulations is associated with sharp changes in both
the number of and employment in very small firms. As firms face longer spells of regulatory
growth (i.e., two or three consecutive years), these effects become more pronounced. Moreover,
if the intensity of regulatory growth is increased (i.e., if growth is above average), the effects are
greater still.

Next, we build a more formal regression model to estimate more precisely the effect of

changes in federal regulations on the number of businesses.
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5. Regression Analysis

As previously mentioned, building a model that explains the structure of the US economy and its
distribution of firms of varying sizes by industry would be a monumental task and is beyond the
scope of this paper. Instead, we seek to model changes in the number of firms over time—that is,
we are concerned with the flow rather than the stock of firms by industry. This approach is
advantageous in that any invariant or slowly evolving characteristic that influences the level of
firms by size within an industry will exert little or no effect on the annual growth rate of firms.
Our focus on the flow of regulations yields a simpler framework wherein the growth rate of total
firms is regressed on exogenous factors that drive (or accelerate) that growth. Given that the rate
of growth of the total number of firms within an industry naturally fluctuates over time with the
business cycle and changing competitive pressures, we specifically control for the effects of
these exogenous factors when estimating the impact of regulations on the number of firms. Our
preferred model takes the form of the following fixed effects panel:

FirmGrowth;, = a; + - RegGrowth;; + X;:B + uy, (4)
where i is the cross-sectional NAICS industry index; ¢ is the time period index; FirmGrowth;; is
the year-over-year growth rate in the total number of firms in industry 7; a; is an industry-
specific fixed effect (which captures any differences in the long-run rate of growth of the
industry due to exogenous changes in relative competitiveness, consumer demand, etc.);
RegGrowth;; is the year-over-year growth rate in the number federal regulatory restrictions that
pertain to industry i; X;; is a matrix of control variables, including the US rate of unemployment

and the US GDP gap (both of which capture business cycle conditions); and u;; is a mean-zero
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error term.® Given our model specification, the coefficient on regulatory growth (i.e., B) is an
elasticity measure equal to the percent change in the number of firms for a 1 percent change in
regulations.” This growth elasticity of regulation, which we believe to be negative, reveals the
sensitivity of firms (of a given size class) to increases in the rate of regulation.

Analogously to model (4) above, we also estimate the impact of federal regulatory
growth on the growth rate of employment (EmploymentGrowth;,) within various industries by
replacing the FirmGrowth;; dependent variable with EmploymentGrowth;;, and we label the
result model (5):

EmploymentGrowth;; = a; + - RegGrowth;, + X;;B + u;;. (5)

We consider three firm-size classifications: (1) 0—4 employees, (2) 0499 employees, and
(3) 500 or more employees. These categories correspond to the smallest firms (0—4 employees),
all small firms as defined by the SBA (0—499 employees), and large firms (500 or more
employees). Given the exploratory results above, there is reason to believe that the impact of
regulations on firms depends on firm size, and this hypothesis is testable given our firm size
classifications.

Although we control for the common influence of the US business cycle on firms across
industries, it is reasonable to anticipate that exogenous shocks may influence multiple industries
simultaneously. Because of this, industry panels should exhibit cross-sectional dependence.

While common exogenous shocks do not bias coefficient point estimates, they do impact

¥ Model (4) does not include a period fixed effect term, as the business cycle covariates already capture temporal
fluctuations in the growth rate of total firms. Indeed, the fixed effects are so highly correlated with the business
cycle measures that including period fixed effects within the model results in singularity problems (i.e., the
projection matrix is not well defined and the regression coefficients cannot be calculated).

° In log-log models, the dependent variable, say In(y), is regressed on a covariate of interest, say In(x), and other log
transformed covariates. The coefficient on In(x) has an elasticity interpretation: it reveals the percent change in y that
results from a 1 percent change in x. If this model is first differenced, we now regress Aln(y) on Aln(x) and the first
difference of the remaining logged covariates. Note that the coefficient on Aln(x) remains unchanged by the
transformation and therefore retains the same elasticity interpretation.
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coefficient standard errors and therefore inferential test statistics. Following common empirical
practice, we compensate by utilizing White robust (cross-sectional) standard errors in assessing

the statistical significance of coefficient estimates.

6. Estimation Results
Table 6 (page 44) reports the baseline regression estimates of models (4) and (5) for small and
large firms. Columns (1) to (3) report the results for model (4)—that is, the impact of regulatory
growth on the growth rate of the total number of firms of a given size within a given industry. In
column (1), the coefficient on regulatory growth equals —0.0565 and is statistically significant at
the 1 percent level. This coefficient indicates that a 1 percent increase in federal regulations is
associated with a 0.0565 percent reduction in the number of very small firms (with 0—4
employees). To put this into perspective, a hypothetical 10 percent across-the-board increase in
regulations (which is approximately equal to one standard deviation) would be associated with a
0.565 percent reduction in the total number of small firms. In 2015, there were more than 3.6
million small firms—therefore a 0.565 percent reduction represents the elimination of almost
21,000 small businesses. However, this is probably an optimistic assessment. Both the preceding
exploratory analysis and the regression results suggest that the marginal impact of regulatory
growth increases with the size of the regulatory growth.

Continuing with column (1), the coefficient on unemployment equals —0.3270, implying
that a 1 percentage point increase in the US national rate of unemployment is associated with a
reduction in the rate of growth in the number of small firms within an industry by 0.3270
percentage points. Although the sign of this coefficient estimate makes economic sense—a

sagging economy with rising unemployment likely coincides with the failure of many small
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businesses—it is statistically insignificant. Finally, the coefficient on the GDP gap'® equals
0.0407, implying that each 1 percent increase in real US cyclical output above trend is associated
with an increase in the rate of growth in the number of small firms by 0.0407 percentage points.
This too makes economic sense: a booming economy should not only reduce the likelihood of
business failure, but also encourage the formation of new startups. As with unemployment, this
coefficient, while consistent with a priori expectations, is statistically insignificant.

Turning to the broadest measure of small business used by the SBA—that is, firms with 0
to 499 employees (see column 2)—the coefficient on regulatory growth equals —0.0423 and is
statistically significant at the 5 percent level. This coefficient indicates that a 1 percent increase
in federal regulations is associated with a 0.0423 percent reduction in the number of small firms
(with between 0 and 499 employees). The coefficients on unemployment and the GDP gap are
similar in to those reported in column (1), with the notable exception that the coefficient on
unemployment is statistically significant at the 10 percent level. Interestingly, when we turn to
large businesses—that is, firms with 500 or more employees (see column 3)—regulatory growth
fails to have a statistically significant impact on the total number of firms. Clearly, large firms, in
stark contrast to small firms, appear to be less susceptible to failure in environments of high
regulatory growth.

To measure the impact of federal regulatory growth on total sectoral employment in firms
of varying sizes, estimates of model (5) are provided in columns (4) through (6) of table 6. For
very small firms (with 0—4 employees), a 1 percent increase in federal regulations is associated

with a 0.0410 percent reduction in employment among the small firms in the affected industry.

' The GDP gap equals the cyclical component of US real GDP derived via the Hodrick-Prescott filter. Measured in
billions of real 2009 dollars, positive values for the GDP gap correspond to periods of economic expansion while
negative values correspond to periods of recession.
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As before, we can demonstrate the importance of this finding by considering a 10 percent across-
the-board increase in federal regulations, which is associated with a 0.410 percent decline in
small business employment. In 2015, nearly 5.9 million people were employed by very small
businesses (with 0—4 employees). A 0.410 percent reduction in employment would result in the
loss of just over 24,000 jobs.

For all small businesses (0—499 employees), a 1 percent increase in federal regulations is
associated with a 0.0547 percent reduction in employment among the small firms in the affected
industry. Again, this may seem like a low value, but a 10 percent across-the-board increase in
federal regulations is associated with a loss of more than 322,000 jobs, on the basis of 2015
employment levels. We again find that regulatory growth does not have a statistically significant
impact on large firms: the coefficient for employment among large firms is statistically
insignificant.

Taken together, these results paint an important picture. First, when federal regulations are
increased within a given industry, both the level of employment and the total number of firms are
reduced by a similar rate, roughly 0.5 percent per 10 percent increase in regulations. Second, these
unintended consequences fall squarely on small firms with fewer than 500 employees. And
finally, relatively large firms with 500 or more employees are not negatively affected in a
statistically significant way. However, this is probably an optimistic assessment. Both the
preceding exploratory analysis and the regression results described below suggest that the
marginal impact of higher regulatory growth is neither constant over time nor constant in intensity

when industries are subjected to consecutive periods of above-average regulatory growth.
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6.1. The Impact of Regulations on Firms Pre- and Post-2008

In the wake of the financial crisis of 2008 and the change of presidential administrations, the
sensitivity of small businesses to increases in federal regulations appears to be more pronounced,
with the growth rate of the total number of small firms exhibiting large negative correlations
with regulatory growth, in marked contrast to that of large firms, which appeared to thrive in this
high-regulatory-growth environment. To more formally test this phenomenon, we estimate the
following variant of model (4):

FirmGrowth;; = a; + a * 8;<og + (B1 + P2 * 8t<0s) - RegGrowth;; + X;;B + uy;, (6)
where the dummy variable §;.yg equals 1 for all years before 2008. Entering model (6) in this
way, the dummy variable acts as both an intercept and slope dummy, allowing the impact of
regulatory growth on growth of the number of firms to vary over the two time periods. For the
pre-2008 period, the coefficient 5, captures the change in this important regulation-firm
elasticity measure. We therefore use a one-sided t-test on f3, to determine whether regulatory
growth is associated with less firm attrition in the pre-2008 time period (or, equivalently,
whether there was more associated firm attrition from 2008 onward):

Hy:B, <0
H:p, > 0.

Under this formulation of the test, our a priori expectations are captured by the alternative
hypothesis (H,), whereby the coefficient on regulatory growth is larger in the pre-2008 period
(81 + B2) and smaller from 2008 onward (f5;). The null hypothesis is therefore a “straw man”
which, if rejected, supports our theory.

Analogously to model (6) above, we also estimate the impact of federal regulatory

growth on the growth rate of employment (EmploymentGrowth;,) within various industries by
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replacing the FirmGrowth;; dependent variable with EmploymentGrowth;;, and we label the
result model (7):
EmploymentGrowth;; = a; + @ * 8;cog + (f1 + B2 * 8t<0s) - RegGrowth;, + X;:B + u;;. (7)

Table 7 (page 45) reports the estimation results of models (6) and (7). Looking first at the
impact of regulations on the total number of firms of various sizes (i.e., columns 1 to 3), the
results are in line with our expectations. In the smallest firms (0—4 employees), the regulation
coefficient (f;) equals —0.0854 and is significant at the 1 percent level. This implies that from
2008 onward, a 1 percent increase in industry regulations is associated with a 0.0854 percent
decline in very small firms within that industry. In line with our expectations, the slope dummy
coefficient (), which equals 0.0700, is positive and statistically significant at the 10 percent
level (its two-sided p-value equals 0.0893). Conducting the one-sided hypothesis test outlined
above, we reject the hypothesis that 8, is weakly negative at the 5 percent level and accept the
alternative hypothesis that regulatory growth is associated with less firm attrition in the pre-2008
time period.

Our model predicts that in the pre-2008 period, a 1 percent increase in industry
regulations is associated with a 0.0154 percent decline in very small firms within that industry.
While statistically significant, this result is economically insignificant—that is, the result is tiny
in absolute magnitude and close to zero. Among all small businesses (0—499 employees), the
results are very similar. Both regulation slope coefficients possess the correct signs and are
statistically significant at the 1 percent level. Therefore, we also reject the hypothesis that £, is
weakly negative at the 1 percent level and accept the alternative hypothesis that regulatory
growth is associated with less small business attrition in the pre-2008 time period. Therefore, our

model predicts that from 2008 onward, a 1 percent increase in industry regulations is associated
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with a 0.0811 percent decline in the number of small firms within that industry. Our model also
predicts that in the pre-2008 period, a 1 percent increase in industry regulations is associated
with a 0.0104 percent increase in very small firms within that industry. As before, while
statistically significant, this result is economically insignificant. Hence, there is a stark difference
in the sensitivity of small businesses to increases in federal regulations in the periods before and
after 2008. Finally, the number of large firms within a given industry does not appear to be
negatively impacted by regulatory growth either before or after 2008.

Turning to the effect of regulations on industry employment over these time periods (i.e.,
columns 4 to 6), we find results similar to those reported in columns (1) to (3). Specifically, for
the period of 2008 and beyond, regulations have a negative and statistically significant impact on
small firm employment, with coefficient estimates ranging from —0.0770 for the smallest firms
(0—4 employees) to —0.1065 for all small firms (0499 employees). These values are quite large
and imply that a 10 percent increase in industry-specific regulation is associated with a nearly 1.1
percent reduction in the level of employment in small firms. In line with our expectations, the
slope dummy coefficient () is positive and statistically significant at the 5 percent level in both
of the small business regression models (see columns 4 and 5). For both the smallest firms (0—4
employees) and all small firms (0—499 employees), we conduct the one-sided hypothesis test
outlined above and reject the hypothesis that 5, is weakly negative at the 5 percent and 1 percent
levels respectively, and in both cases accept the alternative hypothesis that regulatory growth is

associated with greater small firm employment losses from 2008 onward.
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6.2. The Impact of Consecutive Spells of Above-Average Regulatory Growth

Not surprisingly, our exploratory analysis suggests that when businesses are subjected to several
consecutive years of above-average regulatory growth, the negative impact of additional regulatory
increases is amplified. To formally test this hypothesis, we modify model (4) as follows:

FirmGrowth;; = a; + a - Gpign + (,81 + B, 5high) -RegGrowth;; + X;:B + u;;, (8)
where the dummy variable 6,4, equals 1 when the two preceding years experienced above-
average growth in industry-specific federal regulations (i.e.,

RegGrowth;,_, and RegGrowth;,_, > 3.83%). This dummy variable enters as both an
intercept and slope dummy, allowing the impact of regulatory growth on growth of the number
of firms to vary depending on the severity of past regulatory growth episodes. For cases where
industries endure prior consecutive years of above-average regulatory growth, 5; + [, captures
this high-stress elasticity measure while [3; captures the regulation-firm elasticity in all other
cases. We therefore use a one-sided t-test on [, to determine whether regulatory growth is
associated with greater firm attrition following two consecutive years of high regulatory growth:

Hy:B, =0

H:p, <O.

Under this formulation of the test, our a priori expectations are captured by the alternative
hypothesis (H,), whereby the coefficient on regulatory growth (8; + [5,) is smaller (i.e., “more
negative”) following two consecutive years of high regulatory growth. The null hypothesis is
therefore a “straw man” which, if rejected, supports our theory.

Analogously to model (8) above, we also estimate the impact of federal regulatory

growth on the growth rate of employment (EmploymentGrowth;,) within various industries by

26



replacing the FirmGrowth;; dependent variable with EmploymentGrowth;;, and we label the
result model (9):
EmploymentGrowth; = a; + a - Spign + (B, + 8- 6high) -RegGrowth;; + X;:B + u;;. (9)

Table 8 (page 46) reports the estimation results of models (8) and (9). Looking first at the
impact of regulatory growth on small firms (with 0—4 employees), we see that an increase in
current regulations has a negative and statistically significant impact on the total number of small
firms, regardless of the severity of prior regulatory growth. Both the coefficient on regulatory
growth (f;) and the high regulation slope dummy coefficient (f5,) are negative and statistically
significant at the 5 percent level. Therefore, we reject the above null hypothesis that consecutive
years of high regulatory growth are associated with less firm attrition. In the case of two prior
years of high consecutive regulatory growth, the regulation-firm elasticity measure equals
—0.154 (i.e., f; + B,). This implies that if an industry is recovering from prior back-to-back
years of above-average regulatory growth, each additional 1 percent increase in federal
regulations in the current period is associated with a 0.154 percent reduction in the number of
very small firms. In other words, a 10 percent across-the-board increase in federal regulations
would reduce the number of very small firms by 1.54 percent, which is equivalent to over 56,000
very small firms in 2015.

Clearly, higher regulatory growth hurts very small firms, but the unintended
consequences compound with repeated years of steep regulatory growth. For all small firms (0—
499 employees), the results are very similar. Specifically, both the coefficient on regulatory
growth (f;) and the high regulation slope dummy coefficient (f5,) are negative and statistically
significant at the 10 percent level. Therefore, we reject the above null hypothesis that

consecutive years of high regulatory growth are associated with less firm attrition. In the case of
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two prior years of high consecutive regulatory growth, the regulation-firm elasticity measure
equals —0.1 (i.e., f; + f2). This implies that if an industry is recovering from prior back-to-back
years of above-average regulatory growth, each additional 1 percent increase in federal
regulations in the current period is associated with a 0.1 percent reduction in the number of all
small firms. In other words, a 10 percent across-the-board increase in federal regulations would
reduce the number of small firms by 1 percent, which is equivalent to just under 59,000 small
firms in 2015. For large firms (500 or more employees), both elasticity measures are statistically
insignificant. Thus, bouts of prolonged regulatory growth are more negatively associated with
the loss of small businesses than of large businesses.

Lastly, we examine the employment impacts of consecutive years of regulatory growth
on small and large firms (see columns 4 to 6). Overall, the results are somewhat mixed. For both
very small firms (0—4 employees) and large firms (more than 500 employees), the estimated high
regulation slope dummy coefficients (f3,) are negative and statistically significant at the
5 percent level. Therefore, for both of these size classes we reject the above null hypothesis that
consecutive years of high regulatory growth are associated with lower employment losses.
Moreover, the coefficient on regulatory growth (f;) has the correct sign but is statistically
insignificant in the regressions for both very small firms (0—4 employees) and large firms (500 or
more employees). Therefore, a 10 percent across-the-board increase in all regulations (when
preceded by two consecutive years of above-average regulations) is associated with a
0.959 percent decline in very-small-firm employment and a 1.362 percent decline in large-firm
employment. In 2015, this corresponds to job losses totaling over 56,000 and 887,000,

respectively. For the group of all small businesses (0—499 employees), the high regulation slope
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dummy coefficient (f,) is statistically insignificant. While this result is puzzling, the coefficient

on overall regulatory growth (f;) has the correct sign and is statistically significant.

7. Discussion

Economic theory tells us that regulations, if applied equally to businesses of all sizes, are likely
to disproportionately harm smaller businesses. While some relief mechanisms for smaller
businesses do exist, the extent of their availability is still unknown, let alone the degree to which
they actually balance the burden of regulations across businesses of different sizes. Although the
disparate effects of regulatory costs on businesses of different sizes have long been discussed in
the political and academic realms, little work has been done to empirically test the existence and
magnitude of such effects. This paper begins to fill this gap in the academic literature, and
contributes information to the political debate in a way that might improve our knowledge of the
true effects of regulations, particularly as they continue to accumulate.

Controlling for relevant factors, we test how increases in regulation on specific industries
are associated with the number of firms and the employment in firms of various sizes within
those industries. We find that increases in industry-specific regulations are associated with
decreases in the number of and employment in small firms within those industries, while having
no association with changes experienced by large firms. These declines in the number of firms
and in employment are also amplified when they follow previous years of regulatory growth,
implying that regulatory increases disproportionately burden small businesses at an increasing
rate. We also find that these developments are not statistically significant in the lead-up to the
2008 financial crisis, but are statistically significant in the period following the crisis. Because

the post—financial crisis period was one of high regulatory growth, this provides further evidence
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that the negative effects of regulation are not constant but are amplified during periods of
abnormally high regulatory growth.

Existing research already shows that regulations are associated with disproportionately
high costs for lower-income households. The disproportionate burdens on these households come
in forms such as lower wages (Bailey, Thomas, and Anderson 2018) and higher prices for
household goods (Chambers, Collins, and Krause 2017). Chambers, McLaughlin, and Stanley
(2018) show that entry regulations (rules that set requirements for starting businesses and
entering markets) increase income inequality. Furthermore, Coffey, McLaughlin, and Peretto
(2016) show that regulatory accumulation reduces economic growth, slowing the process that
creates wealth for the entire society, including lower-income households.

Our study advances this research by showing how regulatory accumulation appears to
harm small businesses relative to their larger competitors. Since small businesses are more
common in low-income areas, and because these businesses may often provide low-income
households with opportunities for economic advancement, any negative effects of regulations on
small businesses add to this list of harmful regressive effects. Taken together, these studies
indicate that we must consider not only the costs and benefits of regulations on the parties
immediately affected, but also the disproportionate effects of regulations and regulatory
accumulation on specific groups. Consideration of these costs is essential for understanding the

true individual and cumulative effects of regulations, and for ensuring a fair economic system.

30



References

Adler, Jonathan. 1993. “Taken to the Cleaners: A Case Study of the Overregulation of American
Small Business.” Policy Analysis No. 200, Cato Institute, Washington, DC, December
22.

Al-Ubaydli, Omar, and Patrick A. McLaughlin. 2017. “RegData: A Numerical Database on
Industry-Specific Regulations for All United States Industries and Federal Regulations,
1997-2012.” Regulation & Governance 11, no. 1: 109-23.

Audretsch, David B. 1995. Innovation and Industry Evolution. Cambridge, MA: MIT Press.
eBook Collection (EBSCOhost).

Bailey, James B., Diana W. Thomas, and Joseph R. Anderson. 2018. “Regressive Effects of
Regulation on Wages.” Public Choice: 1-13.

BEA (US Bureau of Economic Analysis). 2018. Real Gross Domestic Product. Retrieved from
FRED, Federal Reserve Bank of St. Louis, https://fred.stlouisfed.org/series/GDPCA,
February 6.

Becker, Randy. 2005. “Air Pollution Abatement Costs under the Clean Air Act: Evidence from
the PACE Survey.” Journal of Environmental Economics and Management 50, no. 1:
144-69.

Bradford, Steven. 2004. “Does Size Matter? An Economic Analysis of Small Business

Exemptions from Regulations.” Journal of Small and Emerging Business Law 8, no. 1:
1-37.

Chambers, Dustin, Courtney A. Collins, and Alan Krause. 2017. “How Do Federal Regulations
Affect Consumer Prices? An Analysis of the Regressive Effects of Regulation.” Public
Choice. https://doi.org/10.1007/s11127-017-0479-z.

Chambers, Dustin, Patrick A. McLaughlin, and Laura Stanley. 2018. “Barriers to Prosperity: The
Harmful Impact of Entry Regulations on Income Inequality.” Public Choice.
https://doi.org/10.1007/s11127-018-0498-4.

Coffey, Bentley, Patrick A. McLaughlin, and Pietro F. Peretto. 2016. “The Cumulative Cost of
Regulations.” Mercatus Working Paper, Mercatus Center at George Mason University,
Arlington, VA.

Crain, W. Mark, and Nicole V. Crain. 2014. The Cost of Federal Regulation to the US Economy,
Manufacturing, and Small Business. Washington, DC: National Association of
Manufacturers, September.

Crain, W. Mark, and Thomas D. Hopkins. 2001. The Impact of Regulatory Costs on Small Firms.
Washington, DC: Office of Advocacy, Small Business Administration, October.

31


https://fred.stlouisfed.org/series/GDPCA
https://doi.org/10.1007/s11127-017-0479-z
https://doi.org/10.1007/s11127-018-0498-4

Dean, Thomas J., Robert L. Brown, and Victor Stango. 2000. “Environmental Regulation as a
Barrier to the Formation of Small Manufacturing Establishments: A Longitudinal
Analysis.” Journal of Environmental Economics and Management 40, no. 1: 56-75.

Hopkins, Thomas D. 1995. Profiles of Regulatory Costs. Washington, DC: Small Business
Administration, November.

Kitching, John, Mark Hart, and Nick Wilson. 2015. “Burden or Benefit? Regulation as a
Dynamic Influence on Small Business Performance.” International Small Business
Journal 33, no. 2: 130-47.

Kugler, Maurice, Marios Michaelides, Neha Nanda, and Cassandra Agbayani. 2017.
Entrepreneurship in Low-Income Areas. Columbia, MD: IMPAQ International, LLC for
Small Business Administration Office of Advocacy, September.

McLaughlin, Patrick A., and Oliver Sherouse. 2017. “QuantGov—a Policy Analytics Platform.”
Working paper, December 20. http://docs.quantgov.org/quantgov_working paper.pdf.

OECD (Organization for Economic Co-operation and Development). 2018. Unemployment Rate:
Aged 15—64; All Persons for the United States. Retrieved from FRED, Federal Reserve
Bank of St. Louis, https://fred.stlouisfed.org/series/LRUN64TTUSA156N, February 7.

Peltzman, Sam. 1976. “Toward a More General Theory of Regulation.” Journal of Law and
Economics 19, no. 2: 211-40.

Regulatory Flexibility Act of 1980, Pub. L. No. 96-354, 94 Stat. 1164 (1980).

SBA (Small Business Administration), Office of Advocacy. 2017. United States Small Business
Profile, 2017.

Small Business Regulatory Enforcement Fairness Act of 1996, Pub. L. No. 104-121 (1996).

Stigler, G. J. 1971. “The Theory of Economic Regulation.” Bell Journal of Economics and
Management Science 2: 3-21.

US Census Bureau. “Statistics of US Businesses: Annual Data Tables by Establishment
Industry.” Accessed February 13, 2018, https://www.census.gov/programs-
surveys/susb/data/tables.html.

Wade, Holly. 2016. Small Business Problems & Priorities, 9th ed. Washington, DC: NFIB
Research Foundation, August.

32


http://docs.quantgov.org/quantgov_working_paper.pdf
https://fred.stlouisfed.org/series/LRUN64TTUSA156N
https://www.census.gov/programs-surveys/susb/data/tables.html
https://www.census.gov/programs-surveys/susb/data/tables.html

Table 1. Distribution of Firms by Size in the US, 1998-2015

Firm size category (by number of employees)

Year Total 0-4 5-9 10-19 20-99 100-499 <500 500+

1998 5,579,177 3,376,351 1,011,849 600,167 494,357 80,075 5,562,799 16,378
1999 5,607,743 3,389,161 1,012,954 605,693 501,848 81,347 5,591,003 16,740
2000 5,652,544 3,396,732 1,021,210 617,087 515,977 84,385 5,635,391 17,153
2001 5,657,774 3,401,676 1,019,105 616,064 518,258 85,304 5,640,407 17,367
2002 5,697,759 3,465,647 1,010,804 613,880 508,249 82,334 5,680,914 16,845
2003 5,767,127 3,504,432 1,025,497 620,387 515,056 84,829 5,750,201 16,926
2004 5,885,784 3,579,714 1,043,448 632,682 526,355 86,538 5,868,737 17,047
2005 5,983,546 3,677,879 1,050,062 629,946 520,897 87,285 5,966,069 17,477
2006 6,022,127 3,670,028 1,060,787 646,816 535,865 90,560 6,004,056 18,071
2007 6,049,655 3,705,275 1,060,250 644,842 532,391 88,586 6,031,344 18,311
2008 5,930,132 3,617,764 1,044,065 633,141 526,307 90,386 5,911,663 18,469
2009 5,767,306 3,558,708 1,001,313 610,777 495,673 83,326 5,749,797 17,509
2010 5,734,538 3,575,240 968,075 617,089 475,125 81,773 5,717,302 17,236
2011 5,684,424 3,532,058 978,993 592,963 481,496 81,243 5,666,753 17,671
2012 5,726,160 3,543,991 992,716 593,641 494,170 83,423 5,707,941 18,219
2013 5,775,055 3,575,290 992,281 600,551 503,033 85,264 5,756,419 18,636
2014 5,825,458 3,598,185 998,953 608,502 513,179 87,563 5,806,382 19,076
2015 5,900,731 3,643,737 1,004,555 617,390 526,106 89,479 5,881,267 19,464

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html.
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Table 2. Distribution of Employment by Firm Size in the US, 1998-2015

Firm size category (by number of employees)

Year Total 0-4 5-9 10-19 <20 20-99 100-499 <500 500+

1998 108,117,731 5,584,470 6,643,285 8,047,650 20,275,405 19,377,614 15,411,390 55,064,409 53,053,322
1999 110,705,661 5,606,302 6,652,370 8,129,615 20,388,287 19,703,162 15,637,643 55,729,092 54,976,569
2000 114,064,976 5,592,980 6,708,674 8,285,731 20,587,385 20,276,634 16,260,025 57,124,044 56,940,932
2001 115,061,184 5,630,017 6,698,077 8,274,541 20,602,635 20,370,447 16,410,367 57,383,449 57,677,735
2002 112,400,654 5,697,652 6,639,666 8,246,053 20,583,371 19,874,069 15,908,852 56,366,292 56,034,362
2003 113,398,043 5,768,407 6,732,132 8,329,813 20,830,352 20,186,989 16,430,229 57,447,570 55,950,473
2004 115,074,924 5,844,637 6,852,769 8,499,681 21,197,087 20,642,614 16,757,751 58,597,452 56,477,472
2005 116,317,003 5,936,859 6,898,483 8,453,854 21,289,196 20,444,349 16,911,040 58,644,585 57,672,418
2006 119,917,165 5,959,585 6,973,537 8,676,398 21,609,520 21,076,875 17,537,345 60,223,740 59,693,425
2007 120,604,265 6,139,463 6,974,591 8,656,182 21,770,236 20,922,960 17,173,728 59,866,924 60,737,341
2008 120,903,551 6,086,291 6,878,051 8,497,391 21,461,733 20,684,691 17,547,567 59,693,991 61,209,560
2009 114,509,626 5,966,190 6,580,830 8,191,289 20,738,309 19,389,940 16,153,254 56,281,503 58,228,123
2010 111,970,095 5,926,452 6,358,931 8,288,385 20,573,768 18,554,372 15,868,540 54,996,680 56,973,415
2011 113,425,965 5,857,662 6,431,931 7,961,281 20,250,874 18,880,001 15,867,437 54,998,312 58,427,653
2012 115,938,468 5,906,506 6,527,943 7,974,340 20,408,789 19,387,249 16,266,855 56,062,893 59,875,575
2013 118,266,253 5,926,660 6,523,516 8,058,077 20,508,253 19,697,707 16,617,417 56,823,377 61,442,876
2014 121,069,944 5,940,248 6,570,776 8,176,519 20,687,543 20,121,588 17,085,461 57,894,592 63,175,352
2015 124,085,947 5,877,075 6,614,340 8,297,864 20,789,279 20,645,466 17,503,402 58,938,147 65,147,800

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,

https://www.census.gov/programs-surveys/susb/data/tables.html.
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Table 3. Annual Growth of Industry-Specific Regulations

Year Regulatory growth (%) Year Regulatory growth (%)
1999 3.13 2008 5.09

2000 0.82 2009 3.46

2001 3.76 2010 4.82

2002 3.06 2011 4.54

2003 3.06 2012 6.70

2004 6.02 2013 3.62

2005 3.49 2014 2.95

2006 2.37 2015 5.56

2007 1.73

Note: Table displays average year-over-year rate of growth of industry-specific regulations.
Source: RegData 3.0.



Table 4. Weighted Regulatory Restrictions by Year

Firm size category (by number of employees)

Year 0-4 5-9 10-19 20-99 100-499 500+

1998 25,633 21,583 20,895 19,817 17,550 14,026
1999 25,687 21,819 21,321 20,228 17,756 14,610
2000 26,300 22,446 21,889 20,906 18,367 15,099
2001 26,864 22,989 22,496 21,653 18,973 15,562
2002 27,400 23,186 22,603 21,764 19,123 16,098
2003 22,250 18,765 18,327 17,965 17,152 14,880
2004 22,750 19,353 18,770 18,239 17,423 15,083
2005 23,233 19,741 19,204 18,803 17,870 15,428
2006 23,599 20,133 19,698 19,162 18,213 15,815
2007 24,563 20,670 20,091 19,487 18,313 16,036
2008 25,169 21,382 20,845 20,227 18,791 16,401
2009 26,033 21,907 21,491 20,960 19,118 16,702
2010 26,558 22,390 21,930 21,476 19,463 17,138
2011 27,714 23,176 22,651 22,200 20,172 17,686
2012 29,290 24,439 24,111 23,727 21,565 18,889
2013 29,790 24,990 24,585 24,225 22,071 19,378
2014 30,508 25,648 25,143 24,784 22,774 19,862
2015 29,310 25,447 24,915 24,726 22,743 19,827

Note: Regulations by industry are weighted by the proportion of total firms of a given size within that industry.
Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Figure 1. Index of Weighted Regulation by Firm Size
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Note: For each firm size category (e.g., 10—-19 employees), the corresponding weighted regulations (see table 4) are divided by the weighted regulations for small

firms in 1998 (25,633 weighted regulatory restrictions), and the resulting ratio is multiplied by 100. Thus, the indexes are relative measures equal to 100 when
the regulatory burden equals that faced by small firms in 1998.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Figure 2. Total Small Firms vs. Small Firm Index of Weighted Regulation
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Note: The index of small firms equals the total number of small firms each year divided by the number of small firms in 1998, and this ratio is multiplied by 100.
The regulation index is the firm-size-weighted measure of regulations faced by small firms divided by the weighted regulations for small firms in 1998 (25,633

weighted regulatory restrictions); again, the resulting ratio is multiplied by 100.
Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Figure 3. Total Large Firms vs. Large Firm Index of Weighted Regulation
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Note: The index of large firms equals the total number of large firms each year divided by the number of large firms in 1998, and this ratio is multiplied by 100.
The regulation index is the firm-size-weighted measure of regulations faced by large firms divided by the weighted regulations for large firms in 1998 (14,026
weighted regulatory restrictions); again, the resulting ratio is multiplied by 100.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Table S. Correlation between Total Firms of Varying Sizes and Weighted Regulation

Firm size category (by number of employees)

Period 0-4 5-9 10-19 20-99 100-499 500+
2003-2015 -0.323 -0.825 -0.908 -0.810 0.178 0.533
2009-2015 -0.283 -0.391 -0.837 -0.228 0.713 0.884

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; Authors’ calculations.
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Figure 4. Growth of Total Firms in Industries with High vs. Low Regulatory Growth
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Note: For each firm size category, the average year-over-year growth rate of total firms within each industry was calculated. Industry-year observations for which
the corresponding rate of regulatory growth was low (in the bottom quartile for the entire sample) were grouped and the overall average growth rate of total firms
for the group was calculated. This procedure was repeated for the high regulatory growth group (in the top quartile).

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Figure 5. Impact of Consecutive Years of Regulatory Growth on Very Small Firms
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Note: Small firms with 0—4 employees were grouped on the basis of whether they experienced regulatory growth for one year, two consecutive years, or three
consecutive years. The overall average growth rate of (1) total number of firms and (2) total employment was then calculated for each group.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.

42


https://www.census.gov/programs-surveys/susb/data/tables.html

Figure 6. Impact of Consecutive Years of Above-Average Regulatory Growth on Very Small Firms
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Note: Small firms with 0—4 employees were grouped on the basis of whether they experienced above-average regulatory growth for one year, two consecutive
years, or three consecutive years. The overall average growth rate of (1) total number of firms and (2) total employment was then calculated for each group.
Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Table 6. Baseline Regression Estimates of Models (4) and (5) for Small and Large Firms

(1) (2) (3) (4) (5) (6)

Growth in total firms (dependent variable)

Growth in total employment (dependent variable)

0-4 0-499 500+ 0-4 0-499 500+

Variables employees employees employees employees employees employees
Regulatory growth -0.0565*** -0.0423** -0.0372 -0.0410** -0.0547* -0.0470

(0.0203) (0.0206) (0.0317) (0.0211) (0.0295) (0.0409)
Unemployment -0.3270 -0.3930* -0.1412 -0.3694 -0.6023** -0.2705

(0.2343) (0.2049) (0.4470) (0.2758) (0.3098) (0.5416)
GDP gap 0.0407 0.1439 0.7270 0.1257 0.5756 1.6215**

(0.3903) (0.3928) (0.7451) (0.4969) (0.6859) (0.8045)
Observations 10,226 10,226 10,226 10,226 10,226 10,226
Goodness of fit 0.149 0.194 0.103 0.135 0.166 0.166

Notes: Dependent variable is the year-over-year growth rate of the total number of firms or total employment. Intercept included but not reported. Industry-
specific fixed effects included but not reported. White robust cross-section standard errors in parentheses. ***, ** ‘and * denote 1 percent, 5 percent, and 10
percent statistical significance, respectively.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Table 7. Marginal Impact of Regulations (Pre- and Post-2008) in Models (6) and (7) for Small and Large Firms

(1) (2) (3) (4) (5) (6)

Growth in total firms Growth in total employment
0-4 0-499 500+ 0-4 0-499 500+
Variables employees employees employees employees employees employees
Pre-2008 dummy 1.0042 0.6089 -0.6058 0.9626 -0.2748 -3.1814*
(0.8678) (0.5696) (0.8308) (1.0116) (1.0224) (1.678)
Regulatory growth —0.0854*** -0.0811*** -0.0616 -0.0770** -0.1065** -0.0861
(0.0331) (0.0289) (0.0517) (0.0319) (0.0435) (0.0712)
Regulatory growth x pre-2008 dummy 0.0700* 0.0915*** 0.0545 0.0863** 0.1186** 0.0799
(0.0412) (0.0323) (0.0608) (0.0432) (0.0474) (0.0798)
Unemployment 0.0348 -0.1124 -0.2388 0.0015 -0.5294 -1.0407
(0.3127) (0.2296) (0.4692) (0.4015) (0.4176) (0.7265)
GDP gap 0.2908 0.3528 0.6890 0.3879 0.6681 1.1812
(0.3971) (0.3863) (0.7415) (0.5553) (0.7389) (0.8609)
Observations 10,226 10,226 10,226 10,226 10,226 10,226
Goodness of fit 0.151 0.197 0.104 0.137 0.169 0.169

Notes: Dependent variable is the year-over-year growth rate of the total number of firms or total employment. Intercept included but not reported. Industry-
specific fixed effects included but not reported. White robust cross-section standard errors in parentheses. ***, ** ‘and * denote 1 percent, 5 percent, and 10
percent statistical significance, respectively.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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Table 8. Impact of Consecutive Years of Above-Average Regulations on Small and Large Firms in Models (8) and (9)

(1) (2) (3) (4) (5) (6)

Growth in total firms Growth in total employment
0-4 0-499 500+ 0-4 0-499 500+

Variables employees employees employees employees employees employees
High growth dummy -0.0943 -0.1697 0.6965 -0.4712 0.0940 0.7867

(0.6396) (0.4889) (0.7594) (0.6562) (0.4600) (1.0215)
Regulatory growth -0.0448%** -0.0355* -0.0320 -0.0309 -0.0499* -0.0320

(0.0208) (0.0211) (0.0342) (0.0220) (0.0271) (0.0379)
Regulatory growth x high growth dummy -0.1092** -0.0645* -0.0454 -0.0959** -0.0448 -0.1362**

(0.0471) (0.0349) (0.0627) (0.0484) (0.0425) (0.0614)
Unemployment -0.3290 -0.3933* -0.1471 -0.3684 -0.6040* -0.2793

(0.2334) (0.2039) (0.4417) (0.2770) (0.3087) (0.5450)
GDP gap 0.0338 0.1410 0.7166 0.1236 0.5715 1.6036**

(0.3932) (0.3952) (0.7371) (0.4994) (0.6857) (0.8104)
Observations 10,226 10,226 10,226 10,226 10,226 10,226
Goodness of fit 0.150 0.194 0.104 0.136 0.166 0.167

Note: Dependent variable is the year-over-year growth rate of the total number of small firms or total employment. Intercept included but not reported. Industry
specific fixed effects included but not reported. White robust cross-section standard errors in parentheses. The high growth dummy equals one if the industry
experienced two consecutive prior years of above-average regulatory growth. *** ** ‘and * denote 1 percent, 5 percent, and 10 percent statistical significance,
respectively.

Source: US Census Bureau, “Statistics of US Businesses: Annual Data Tables by Establishment Industry,” accessed February 13, 2018,
https://www.census.gov/programs-surveys/susb/data/tables.html; RegData 3.0; authors’ calculations.
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