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The declining average size of
establishments: evidence and

explanations

Although the average size of establishments rose through the
expansionary years of the 1990s, it has fallen during each
year of the first decade of the 2000s; a primary explanation is

that new establishments are starting and staying smaller

een observers of labor market
Kstatistics have noticed that the av-

erage size of establishments has
been decreasing during the past decade.
The average size of establishments rose
through each of the expansionary years
of the 1990s but then fell slightly dur-
ing each year of the 2000s regardless of
whether the economy was expanding or
contracting, as shown in the bottom graph
of chart 1." The opposing trends of these
Bureau of Labor Statistics (BLS) data sug-
gest that the U.S. economy has changed
in some fundamental way during the past
two decades.

In this article, we seek to understand
the change in trend in the average size of
establishments during the last two decades.
We begin with an exploration of the ro-
bustness of the basic empirical facts—we
document the data used to discern the
trends in the average size of establish-
ments, and we show that a similar change
in trends has taken place in the average
size of firms. We also show that publicly
available Census Bureau data on the aver-
age size of establishments and firms show
trends similar to those of the BLS data, and
we use the Census Bureau data to show
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that the trend of the 1990s was similar to those
in the late 1970s and the 1980s.

Our empirical analysis results in two main
conclusions. First, the change in trend of the
average size of establishments occurred in al-
most all industries, and the sizeable shifts in
industry composition that took place in the
U.S. economy account for only about half of
the downward trend during the 2003-2007
expansion. Second, we find that the decrease
in the average size of establishments during
the 2000s expansion can be explained by the
age of establishments. Specifically, we find that
establishments are starting smaller and stay-
ing smaller. The average size of establishment
births (new startups, excluding seasonal busi-
nesses) in the 1990s was around 7.6 employees,
whereas the average size of births fell from 6.8
employees in 2001 to 4.7 employees in 2011.2

The declining size of establishments

Basic facts.  In chart 1, the bottom graph shows
the declining average size of establishments
during the last decade. The graph was created
from Business Employment Dynamics (BED)
statistics publicly available from BLS. The BED
microdata are constructed by longitudinally
linking the Quarterly Census of Employment
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and Wages (QCEW) microdata. The QCEW is the Bu-
reau’s business register, with employment and wage in-
formation for all establishments covered by state and
tederal unemployment insurance (UI) laws. The QCEW
data are used as the sampling frame and the employ-
ment benchmark for other BLS establishment-based
surveys.” The BED program publishes private sector
employment data and the associated number of estab-
lishments for the month of March.* We compute the
average size of establishments as employment divided
by the number of establishments.

As shown in the bottom graph of chart 1, the aver-
age size of establishments rose during the 1990s, from
16.7 employees in March 1994 to 17.5 in March 2000.
Establishment size declined during and immediately
tollowing the 2001 recession, falling to 16.6 in March
2003.The average size of establishments then declined
slightly during the mid-2000s to 16.4 in March 2007.
There was another decline during and immediately
after the most recent recession as establishment size
tell to 15.6 in March 2010, followed by a slight uptick
to 15.7 in March 2011. The other graphs in chart 1
provide a look at the employment level and number of
establishments, the two components of average estab-
lishment size.

The decline in the average size of establishments
during recessions is not surprising. Recessions are a
period of employment loss in the economy, and are
often referred to as a period of “cleansing” as many
establishments decrease their employment.” What we
find interesting in the bottom graph of chart 1 is how
the slope during the expansion of the 1990s contrasts
with the slope of the expansion of the 2000s. The goal

of this paper is to better understand this phenomenon.

Establishment versus firm: does it matter? As a check
on robustness, we asked whether the average size of
firms also has exhibited contrasting slopes in the last
two decades. In light of the advances in telecommuni-
cation and telework during the last decade, a large firm
might set up new establishments and transfer exist-
ing staff to these new places of work, thus generating
an increase in the number of establishments with no
corresponding increase in employment. In this simple
example, the decline in the average size of establish-
ments that we observe would not be mirrored by a
decline in the average size of firms.

We created a data series on the average size of firms
using publicly available data on employment and the
number of firms from the BED program.® We com-
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puted the average size of firms as employment divided by the
number of firms.

Employment in firms, number of firms, and the average
size of firms for the 1993-2011 period is presented in chart
2. Looking at the bottom graph, we see that the time series of
the average size of firms is broadly similar to the time series of
the average size of establishments: both rose during the 1990s,
although the rise in the average size of firms was greater than
the rise in the average size of establishments, and then both
declined during and immediately following the 2001 reces-
sion. During the 2000s expansion, however, the average size
of firms rose by 0.2 (from 21.8 in March 2003 to 22.0 in
March 2007), whereas the average size of establishments fell
by 0.2 (from 16.6 in March 2003 to 16.4 in March 2007).
Both series then declined during the 2007-2009 recession.

'The data in charts 1 and 2 lead us to conclude that both the
average size of establishments and the average size of firms
rose during the 1990s expansion, and held relatively steady
during the 2000s expansion. This robustness check confirms
that, in some manner, businesses are structuring their work-

forces differently in the 2000s than in the 1990s.

Do Census data show a declining average size? 'The Census
Bureau’s Business Dynamics Statistics (BDS) are similar to
the BED data from the BLS. Both the BDS and the BED pro-
grams publish time series of employment, the number of es-
tablishments, and the number of firms in the private sector.”
'The average size of establishments and firms from the BDS
and the BED are graphed in chart 3.8 There are two immedi-
ate conclusions from chart 3. First, we see that both the BLS
and the Census Bureau data show the average size of busi-
nesses—measured as either the average size of establishments
or the average size of firms—growing during the 1990s ex-
pansion, declining during recessions, and basically holding
steady during the 2000s expansion. The precise quantifica-
tions are as follows: the average size of establishments grew
by 0.8 in the BED series and by 1.5 in the BDS series during
the 1990s expansion (1994-2000), whereas the average size
of establishments fell by 0.2 in the BLS series and by 0.1 in
the BDS series during the 2000s expansion (2003-2007). The
average size of firms grew by 1.9 in the BED series and by 2.4
in the BDS series during the 1990s expansion, whereas the
average size of firms grew by 0.2 in both the BLS series and
the BDS series during the 2000s expansion. While the exact
amount of growth and decline varies somewhat depending
upon whether we are looking at establishments or firms, or
whether we are looking at BLS or Census data, all four series
plotted in chart 3 show that the average size of businesses
rose during the 1990s expansion and was relatively flat or
inched downward during the 2000s expansion.
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Private sector employment, number of businesses, and average size of businesses, 1994-2009
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The second conclusion from chart 3 is that we see a
divergence in the average size of businesses when com-
paring the BDS and the BED data. The data from both
sources show that establishments had an average of 16.9
employees in 1996. In 1998, the average size of establish-
ments was higher in the BDS series than in the BED, and
this difference grew until, by 2000, the average size in the
BDS was 18.1 and the average size in the BED was 17.5.
This difference widened as the economy emerged from
the 2001 recession, and in 2004 the difference in the av-
erage size of establishments was one full employee (17.5
in the BDS versus 16.5 in the BED series). This difference
grew again in the mid-2000s and during the 2007-2009
recession. In 2009, the average size of establishments in
the BDS was 17.1 whereas the average size of establish-
ments in the BED series was 15.8. A similar yet somewhat
smaller divergence holds for the BED and BDS measures of
the average size of firms.

'This divergence between the BED average size measure
and the BDS average size measure is almost entirely due
to divergences in the level of employment rather than
divergences in the number of establishments. Visual in-
spection of the top graph of chart 3 shows a relatively
large divergence in employment level as measured by the
two data sources. During the mid-1990s, BDS employ-
ment was about 4 million higher than BED employment.
'This difference rose monotonically from 1997 to 2004; the
2004 difterence was 8.1 million. By 2009, the BDS had 8.4
million more employment than did the BED.’ The middle
graph of chart 3 shows that the BED has a slightly higher
growth rate of the number of establishments than does
the BDS, whereas the growth rates of the number of firms
appear to be identical. This small divergence in the estab-
lishment counts helps explain why the average size of es-
tablishments diverges more across data sources than does
the average size of firms. A formal decomposition shows
that 92 percent of the 1996-2009 divergence in the aver-
age size of establishments was due to differential growth
rates in employment, with the remaining 8 percent of the
divergence due to differential growth rates in the number
of establishments.

A longer run perspective. A natural question at this stage
of the analysis is to ask about the average size of busi-
nesses before the 1990s. We know of two data sources that
would allow for pushing back the average-size statistics
into the 1980s and earlier. The first source is the Census
data used in the previous subsection—these data start in
1977. The second is the published data on employment
and the number of employers covered by state and fed-

eral UI laws; these data go back to 1938, the start of the
UI program. However, as we have been unable to create a
consistent time series from the UI data, we used the Cen-
sus data for our analysis here.'

We present the employment, the number of establish-
ments and firms, and the average size of establishments
and firms from 1977 to 2009 in chart 4. The main point
to take away from chart 4 is that the average size of es-
tablishments and the average size of firms declined dur-
ing recessions and increased during the expansions of the
1970s, the 1980s, and the 1990s. The average size of es-
tablishments grew by 1.0 employee during the economic
expansion of 1977-1979, by 1.1 during the 1983-1989
expansionary period, and by 1.6 during the 1992-2000
expansion. The average size of firms grew by 1.3 workers
from 1977 to 1979, by 1.8 from 1983 to 1989, and by 2.4
from 1992 to 2000. The trend in average size during the
2003-2007 expansion, however, was different from the in-
creases of the previous three decades. In the BDS data, the
average size of establishments fell by 0.1 worker during
the 2003-2007 period, and the average size of firms only
grew by 0.2 during the same period.

Basic analysis of employment and
establishment size

The size distribution. To isolate the source of the differ-
ence in the average size growth between the 1994-2000
and 2003-2007 expansions, we start our descriptive anal-
ysis by examining where in the size distribution the dif-
ference has occurred during the two expansionary periods.

Table 1 presents percent distributions of employment
and establishments across the nine standard size catego-
ries (1-4, 5-9, 10-19, 20-49, 50-99, 100-249, 250-499,
500-999, and 1,000+ employees) using unpublished BED
tabulations. Also shown are similar calculations using
the public-use BED data on employment and number
of firms. We selected March 1994, March 2000, March
2003, and March 2007 to define the starting and end-
ing points of the 1990s and the 2000s expansions. The
establishment data show that employment shifted away
from small establishments with 19 or fewer employees
and grew in larger establishments with 50-999 em-
ployees during the 1994-2000 expansion. During the
2003-2007 expansion, on the contrary, there was not
much of a change in the size distribution except that the
proportion of employment in establishments with 1,000
or more employees dropped noticeably. The distribu-
tion of establishments in each size category exhibits one
prominent change across the two expansions: the share
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Private sector employment, number of businesses, and average size of businesses, 1977-2009
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LR Percent distribution of total private sector employment, establishments, and firms by establishment or firm size,

selected years
Establishment data Firms data
catsei;:)ry Employment Establishments Employment Firms
1994 | 2000 | 2003 | 2007 | 1994 | 2000 | 2003 | 2007 | 1994 | 2000 | 2003 | 2007 1994 | 2000 | 2003 | 2007
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 [ 100.0 | 100.0 | 100.0 | 100.0 100.0 100.0 | 100.0 | 100.0 | 100.0
1-4 6.5 6.0 6.3 6.4 50.2 49.8 50.4 51.0 5.5 49 52 52 53.6 53.1 54.0 54.8
5-9 8.6 79 8.3 8.2 21.6 20.9 20.8 20.3 6.7 6.0 6.2 6.0 21.2 20.7 20.6 20.0
10-19 10.9 10.6 1.1 11.2 135 13.7 13.6 13.5 8.0 7.5 7.7 7.5 125 12.7 12.5 12.2
20-49 16.5 16.5 17.0 174 9.1 9.5 9.4 9.4 114 10.9 11.0 10.9 7.9 8.2 8.0 7.9
50-99 12.8 13.1 13.2 135 3.1 33 3.2 3.2 8.5 8.3 8.2 8.2 2.6 2.7 2.6 2.6
100-249 16.1 16.6 16.5 16.7 1.8 1.9 1.8 1.8 10.6 10.5 104 10.5 1.5 1.6 1.5 1.5
250-499 9.3 9.9 9.5 9.4 5 5 5 4 7.1 74 7.1 7.2 4 5 5 5
500-999 7.0 74 6.8 6.7 2 2 2 2 6.6 7.0 6.8 6.8 2 2 2 2
1,000+ 12.3 1.9 1.3 10.5 N . N N 35.6 375 374 37.8 2 2 2 2
SOURCE: Business Employment Dynamics (BED) data derived from first U.S. Bureau of Labor Statistics
quarter data from the Quarterly Census of Employment and Wages,

of establishments with fewer than 5 employees fell dur-
ing the 1994-2000 expansion (from 50.2 percent to 49.8
percent) but rose during the 2003-2007 expansion (from
50.4 percent to 51.0 percent).

The data in table 1 for firms also tell us that employ-
ment share fell in small and mid-sized firms (with fewer
than 250 employees) and increased in large firms during
the 1994-2000 expansion but stayed relatively constant
during the 2003-2007 expansion. The distribution of
firms over size classes is similar across the 4 years, with
the exception of the smallest size class, which fell in the
1990s but grew in the 2000s.

We wish to highlight the role of the smallest businesses
in table 1. During the 1990s expansion, both the employ-
ment share and the establishment share shifted from
small businesses to medium- and large-sized businesses,
but during the 2000s expansion, the employment share in
the smallest businesses was constant and the relative share
of businesses classified in the smallest size category in-
creased. This suggests that the explanation for the change
in trend in the average establishment size will have some
of its roots in the smallest establishments and firms.

Industry analysis.  Our next descriptive analysis examines
whether the change in trend of the average size of estab-
lishments was driven by changes in industry composition.
For example, we know that manufacturing establishments
are larger, on average, than service establishments, and the
shift in employment out of manufacturing and into ser-
vices could generate a falling average establishment size.

Table 2 presents percent distributions of employment,
establishments, and the average size of establishments by
the 2-digit North American Industry Classification Sys-
tem (NAICS) for the same points in time used in table 1.
'The most noticeable change in the industry composition
is the decline of manufacturing since 1994. Manufactur-
ing employed 18.3 percent of U.S. workers in 1994, and
this proportion decreased to 16.1 percent in 2000, 13.9
percent in 2003, and 12.4 percent in 2007. Manufactur-
ing’s share of establishments also declined, falling from
6.6 percent in 1994 to 6.0 percent in 2000, 5.4 percent
in 2003, and 4.8 percent in 2007. This decline in manu-
facturing was offset by increases in construction; profes-
sional, scientific and technical services; administrative and
support services; and health care and social assistance.

'The columns on the right of table 2 show that the trend
in the average size of establishments changed in almost all
industries during the 2000s expansion compared with the
1990s expansion. The change in trend was either to slower
growth or to an accelerated decline after the 2001 reces-
sion. The average size grew during the 1990s expansion
and then grew at a slower rate during the 2000s expan-
sion in industries such as construction, retail trade, and
accommodation and food services. These industries are
known as cyclical industries as we would normally expect
them to grow during expansions. The average size grew
during the 1990s expansion and then became flat during
the 2000s expansion in wholesale trade, transportation
and warehousing, administrative and support services, and
other services. Industries whose average size grew during
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LLLIEPA  percent distribution of total private sector employment and establishments, and average size of establishments, by
industry, selected years
NAICS Employment Establishments Average size of establishments
code Industry name
1994 | 2000 | 2003 | 2007 | 1994 | 2000 | 2003 2007 | 1994 | 2000 | 2003 2007
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 16.6 17.5 16.6 16.3
11 Agriculture, forestry, fishing, and
hunting 1.1 1.0 1.0 9 1.5 1.3 1.3 1.2 12,6 129 128 | 13.0
21 Mining 6 5 5 .6 4 4 3 4 231 223 223 251
22 Utilities 8 .6 .6 5 3 2 2 2 50.7 40.7 379 35.8
23 Construction 5.0 5.9 6.0 6.5 9.2 9.8 9.9 10.3 9.0 10.5 10.1 10.4
31-33 Manufacturing 18.3 16.1 139 124 6.6 6.0 54 4.8 45.8 46.8 42.5 419
42 Wholesale trade 54 53 53 53 8.4 8.0 7.9 7.8 10.8 11.6 111 1.1
44-45 | Retail trade 14.3 13.9 13.9 13.6 173 15.6 14.8 13.8 13.7 15.6 156 | 16.1
48-49 | Transportation and warehousing 3.7 3.8 37 3.8 2.8 29 2.7 2.7 22.0 233 226 | 226
51 Information 3.0 33 3.1 2.7 1.7 1.9 1.9 1.7 29.5 29.7 27.0 253
52 | Finance and insurance 55 5.1 5.5 54 5.5 5.7 5.9 6.2 16.5 15.7 153 | 14.1
53 | Real estate and rental and leasing 1.9 1.9 1.9 1.9 4.5 43 4.4 4.6 7.1 7.5 7.3 6.8
54 Professional, scientific, and
technical services 5.6 6.2 6.3 6.8 9.3 10.7 11.0 11.5 10.0 10.2 9.5 9.7
55 | Management of companies and
enterprises 1.6 1.6 1.6 1.6 5 6 0.5 .6 56.0 52.1 489 | 42.8
56 | Administrative and support
services 5.7 7.3 7.0 7.3 4.6 5.0 5.1 53 209 | 255 227 | 227
61 Educational services 1.6 1.7 20 2.1 0.8 0.9 1.0 1.0 348 33.9 340 | 325
62 | Health care and social assistance 11.8 11.6 13.0 134 9.4 9.1 9.4 9.8 207 | 222 228 | 224
71 Arts, entertainment, and
recreation 1.5 1.6 1.6 1.6 13 13 13 1.4 19.6 213 19.7 189
72 | Accommodation and food
services 9.1 9.1 9.6 9.9 7.8 7.5 7.7 7.8 196 | 21.2 206 | 20.9
81 Other services (except public
administration) 3.6 34 3.6 34 8.1 7.7 7.6 7.2 7.3 7.8 7.8 7.8
929 Unclassified A 2 2 2 2 11 1.5 1.7 57 2.9 2.6 2.1
SOURCE: Business Employment Dynamics (BED) data derived from first U.S. Bureau of Labor Statistics.
quarter data from the Quarterly Census of Employment and Wages,

the 1990s but declined during the 2000s included manu-
facturing, information, real estate and rental and leasing,
health care and social assistance, and arts, entertainment,
and recreation. In the finance and insurance, management
of companies and enterprises, and educational services
industries, the average size of establishments was flat or
declined during the 1990s expansion and declined more
rapidly during the 2000s expansion.

To get a more formal understanding of how industry
changes affect the average establishment size, we decom-
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posed the total change in the average establishment size
between 1994 and 2000 as well as between 2003 and 2007
into the average size effect and the establishment share
effect by industry. The average size effect measures the
change in the average size of establishments attributable
to the changing average size within industries, holding
the industry establishment share fixed. The establishment
share effect measures the change in the average size of
establishments attributable to changes in the establish-
ment shares among industries, holding the average size of



establishments in each industry constant.

'The decomposition formula can be written as the following:

AS, =Y AS, Ai+ Y AL, Si. (1)

Here, AS;; =S, —S;; is the change in the average estab-
lishment size in industry i over time interval t=[t,t],
Aie = (4, + 4, )/ 2 is the average establishment share of
industry 7 at time {;and t;, A4, is the change in the average
establishment share during the time interval t = [t,.t.],
and Sii = (S, +S;, )/ 2 is the average of industry s es-
tablishment size at time t;andt,. We implemented this
decomposition using the 20 industry categories at the
two-digit NAICS level.

Tables 3 and 4 present the industry decomposition
results for the 1994-2000 and 2003-2007 expansions, re-
spectively. The average size of establishments increased by
about 0.8 employee during the 1994-2000 expansion; as
shown in table 2, this is the growth from 16.6 to 17.5."
The 130.0 percent in the top row of table 3 shows that,
when the establishment share is held constant, this in-
crease is more than entirely explained by the average size
change within industries. The increases in average size in
industries such as construction, retail trade, administrative
and support services, health care, and accommodation and
food services were the main contributors to the increase in
the average size effect. The negative sign of the establish-
ment share effect (-30.0 percent in the top row of table 3)
indicates that, if the average size within industries had re-
mained constant, the average size of total establishments
would have declined because of composition changes
in the establishment shares across industries during the
1994-2000 period. The establishment share effect mainly
resulted from the relative decline of the manufacturing
and retail trade industries.

Table 4, on the other hand, analyzes the average es-
tablishment size decrease of 0.3 employee during the
2003-2007 expansion; as shown in table 2, this is the de-
cline from 16.6 to 16.3. Holding the establishment share
of each industry constant, the changes in the industry-
specific average sizes explain 46 percent of the 0.3 de-
crease. The major contributors to this decrease were the
manufacturing, information, finance and insurance, man-
agement, and health care industries. These are industries
where technological change generally can easily be ad-
opted. Holding the average size of each industry constant,
the changes in the establishment shares across industries
explain 54 percent of the 0.3 decrease in the average size.
In particular, the declining relative shares of the manu-
facturing and retail trade industries drove the 2003-2007

establishment share effect.

Our analysis in tables 3 and 4 led us to conclude that
the change in trend of establishment size growth over the
last two decades was not driven by a particular industry
but rather by many industries, although the decline of
manufacturing had a relatively large effect. The compo-
sition effect that occurs when the economy shifts from
manufacturing, with its large average establishment sizes,
to services, with its smaller establishment sizes, is estimat-
ed to have decreased the average size of establishments
in the total private sector by 0.24 employee during the
1994-2000 period (0.8 x -30 percent) and by 0.16 in the
2003-2007 period (=0.3 x 53.6 percent).

Age analysis.  Our final descriptive analysis examines
whether the change in trend of the average establishment
size is related to the age distribution of establishments.
We used BED data on employment and number of estab-
lishments by age.'?

Table 5 presents percent distributions of employment
and establishments as well as the average size of estab-
lishments by establishment age in 1994, 2000, 2003, and
2007. (Because the data series begins in 1994, we have
incomplete information on the age distribution in 1994.7
Three conclusions are immediately apparent from this
table. First, older establishments are larger, on average,
in all years. For example, in 2007, the youngest estab-
lishments have an average of 5.3 employees whereas the
establishments 7 years or older have an average of 22.2
employees. This positive relationship between age and av-
erage size is not surprising and occurs both because large
establishments tend to survive and because surviving es-
tablishments grow during their early years. Second, more
than half of establishments are 7 years or older, and these
establishments employ more than 70 percent of workers.
Establishments and employment became more concen-
trated in the 7+ years category over the last decade. Third,
and most importantly in our analysis, the average size of
establishments decreased substantially in the younger age
categories between 2000 and 2007.

Charts 5 and 6 show the average size of establishments
born between 1993 and 2010 by age and by birth cohort,
respectively. Each line in chart 5 indicates the time series
profile of each age group, and each line in chart 6 indi-
cates the age profile of each birth cohort. The lowest line
in chart 5 shows that the average size of new births was
constant at around 7.6 employees from 1994 to 1999, and
has gradually declined almost every year since 1999. In
2011, the average size of new births was 4.7. Chart 5 also
shows that the average size of establishments less than 6
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Decomposition of the change in the size of total private sector establishments from 1994 to 2000, by industry
2000-1994 difference Decomposition of total 0.8 change
NAICS .
code Industry name Ave'rage Estalsall::t\ement Ave;:fgei:ize E::‘a;gs:fzi:t Total effect
stze (percentage (percent) (percent) (percent)
point)
Total 0.8 - 130.0 -30.0 100.0
1 Agriculture, forestry, fishing, and hunting 3 -1 5 -1.6 -1.1
21 Mining -7 =1 -4 -2.2 -2.6
22 Utilities -10.0 -01 -3.0 -7 -3.7
23 Construction 15 6 17.3 7.4 246
31-33 Manufacturing 1.1 -7 8.0 -36.2 -28.1
42 Wholesale trade .8 -4 7.8 -5.2 2.6
44-45 Retail trade 1.9 -1.7 36.7 -30.6 6.1
48-49 Transportation and warehousing 1.3 A 43 2.1 6.4
51 Information Nl 3 3 9.4 9.6
52 Finance and insurance -8 2 -5.6 4.0 —1.6
53 Real estate and rental and leasing 5 -2 24 -1.6 .8
54 Professional, scientific, and technical
services 2 1.4 2.0 17.2 19.2
55 Management of companies and
enterprises -39 A -2.4 4.8 24
56 Administrative and support services 4.6 4 26.1 11.6 37.8
61 Educational services -9 N -9 4.7 3.8
62 Health care and social assistance 1.5 -3 16.7 -8.6 8.1
71 Arts, entertainment, and recreation 1.7 .02 2.7 4 3.0
72 Accommodation and food services 1.6 =7 14.8 -6.0 8.8
81 Other services (except public
administration) 5 -4 47 -3.6 1.1
99 Unclassified -2.8 9 -2.1 4.8 2.7
SOURCE: Business Employment Dynamics (BED) data derived from first ~ U.S. Bureau of Labor Statistics.
quarter data from the Quarterly Census of Employment and Wages,

years old was almost flat or increased slightly during the
1994-2000 expansion and decreased around and after the
2001 recession. The average size of establishments 6 years
or older was almost flat or increased slightly during the
2003-2007 expansion, although it is hard to generalize
as we have limited data for these older establishments in
these years. Interestingly, the lines do not cross and are
almost parallel except for establishments that were 11-14
years old. In chart 6, the age profiles slope upward and
are almost parallel for the cohorts born during the 2000s
expansion. Among establishments born after 2000, the
age profiles for more recent birth cohorts started lower
and generally stayed lower than those for earlier birth
cohorts.
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In our working paper (http://www.bls.gov/osmr/pdf/
€c120010.pdf), we present the average size of establish-
ments by age and by birth cohort in each industry. The time
series profiles of the average establishment size in almost
all industries were downward sloping and almost parallel
among young establishments during the 2000s expan-
sion, which is what we observe for the total private sector
in chart 5. Similarly, the age profiles were upward sloping
and parallel among young establishments in most indus-
tries. The slopes of the age and time series profiles were
steeper among technology-intensive industries than labor-
intensive industries. The former include manufacturing,
information, management, and administrative and support
services, whereas construction, wholesale trade, retail trade,


http://www.bls.gov/osmr/pdf/ec120010.pd
http://www.bls.gov/osmr/pdf/ec120010.pd

Decomposition of the change in the size of total private sector establishments from 2003 to 2007, by industry
2007-2003 difference Decomposition of total -.3 change
':2:;:: Industry name Avsei;aege Esta:::::l? o Ave;:fgeitsize Eztha:leis:f?; ::'t T;:)ta: ef:ﬁt):t
(pe;::::;:ge (percent) (percent) perce
Total -3 - 46.4 53.6 100.0
1 Agriculture, forestry, fishing, and hunting 2 -1 -1.0 53 4.2
21 Mining 2.8 .03 -3.9 =25 -6.4
22 Utilities -2.0 -.02 1.8 2.8 4.7
23 Construction 3 4 —12.5 =157 -28.2
31-33 Manufacturing -5 -.6 10.6 99.4 110.0
42 Wholesale trade .002 = -.05 47 4.6
44-45 Retail trade 5 -9 -27.0 57.8 30.8
48-49 Transportation and warehousing .004 -.01 -.04 1.2 1.2
51 Information -1.7 -1 11.9 13.7 256
52 Finance and insurance —1.2 3 283 -17.0 11.2
53 Real estate and rental and leasing -4 2 7.3 -5.0 2.3
54 Professional, scientific, and technical services Al 4 -5.7 -16.4 -22.1
55 Management of companies and enterprises -6.1 A 13.6 -15.5 -1.9
56 Administrative and support services -.05 2 1.0 -16.6 -15.6
61 Educational services -1.5 A 5.8 -12.3 -6.5
62 Health care and social assistance -4 3 15.7 -29.8 -14.0
71 Arts, entertainment, and recreation -9 N 4.6 -4.6 .003
72 Accommodation and food services 2 N -7.0 -7.1 -14.2
81 Other services (except public administration) -.0002 -4 .01 12.2 12.3
99 Unclassified -5 1 3.2 -1.2 2.1
SOURCE: Business Employment Dynamics (BED) data derived from first U.S. Bureau of Labor Statistics.
quarter data from the Quarterly Census of Employment and Wages,

and real estate and rental industries are among the latter.

We conducted a decomposition of the change in the
average establishment size into the average size effect and
the establishment share effect by age group. The decom-
position formula is the same as in equation (1), but now i
indicates age groups instead of industries. The decomposi-
tion was implemented with the eight age categories used
in table 5. With the limited age data, this decomposition
can be performed between 2003 and 2007 but not be-
tween 1994 and 2000.

Table 6 presents the decomposition results. The 0.2 de-
cline in the average size of establishments between 2003
and 2007 is more than entirely explained by the average-
size effect, which is estimated to be 150.8 percent.™ The
interpretation of this 150.8 percent statistic is that, hold-
ing constant the establishment shares of age cohorts, the
changing average size of age cohorts would suggest the
decrease in the average size should be greater (in abso-

lute value) than the observed decrease in the average size.
The average size effects are generally larger for younger
establishments. The estimated establishment share effect
of =50.8 percent suggests that, holding constant the aver-
age size of each age cohort, the changing share of estab-
lishments towards older cohorts should have resulted in
an increased average size. The largest contributor to the
establishment share effect is establishments that are 7 or
more years old. Overall, looking at the total effect column
in table 6, the declining average size between 2003 and
2007 is quite uniformly contributable to the youngest age
categories of 1-6 years old, with the 7+ year age category
suggesting that the average size of establishments should
have increased.

This statistical analysis in table 6 confirms what we saw
in charts 5 and 6. We find that new establishment births
are starting smaller and staying smaller, whereas older es-
tablishments are increasing their average size. This decline
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Percent distribution of total private sector employment and establishments, and average size of establishments, by
establishment age, selected years
Age Employment Establishments Average size of establishment
class 1994 2000 2003 2007 1994 2000 2003 2007 1994 2000 2003 2007
Total = 100.0 100.0 100.0 = 100.0 100.0 100.0 16.7 17.5 16.6 16.4
Less than 1
year 4.5 43 3.7 3.1 10.0 10.3 9.6 9.6 7.5 7.3 6.3 53
1 year - 4.4 3.8 3.1 - 7.9 7.6 7.6 - 9.8 8.2 6.7
2 years - 44 3.6 3.2 - 6.8 6.4 6.4 - 11.2 9.3 8.2
3years = 4.2 3.9 3.1 = 6.1 5.9 54 = 12.2 10.9 9.4
4 years - 3.8 3.8 3.2 - 5.2 5.1 4.9 - 12.9 12.3 10.8
5 years = 3.7 3.7 3.3 = 4.7 4.7 4.5 = 13.9 13.1 12.1
6 years - 34 35 3.2 - 4.1 43 4.1 - 14.6 13.7 12.7
7+ years - 71.7 74.1 77.7 - 55.0 56.3 57.5 - 22.8 21.8 22.2
SOURCE: Business Employment Dynamics (BED) data derived from first ~ U.S. Bureau of Labor Statistics.
quarter data from the Quarterly Census of Employment and Wages,

in the average size of establishments at birth is a pattern
that is monotonic across years and industries, with a start-
ing point around the 2001 recession.

Our key finding—that establishment births are start-
ing smaller and staying smaller—is not found in the
Census BDS data, but we believe the BED data are more
accurate. E.J Reedy and Robert E. Litan noted the dis-
crepancy in trends in their 2011 study, Starting Smaller,
Staying Smaller: America’s Slow Leak in Job Creation. In
the BED data, the average size of establishment births
monotonically falls from 7.7 in 1999 to 4.7 in 2011, yet
the average size of establishment births in the BDS is
relatively constant around 9.0 during the 2003-2008 pe-
riod (although this lack of trend in the BDS is sensitive to
endpoints).” The most noticeable aspects of the Census
BDS data are the spikes in employment for establishment
births and the spikes in the number of establishment
births that occur in years ending in 2 and 7 (which are
the years of the quinquennial Economic Census). These
spikes affect the entire age distribution of employment
and the number of establishments.'® Because the spikes
occur in both employment (the numerator of the average
size calculation) and in the number of establishments
(the denominator of the average size calculation), the
resulting average size series appears relatively smooth.
In contrast, the BED employment-by-age series and the
BED number-of-establishments-by-age series are quite
smooth over time. Given the spikes in the underlying
BDS series of the numerator and the denominator, and
given the variability of the BDS series, we discount the
BDS average size of establishment birth series and put
much more belief in the BED data.
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THIS ARTICLE HAS BEEN MOTIVATED BY THE OB-
SERVATION that the average size of establishments has
been falling during the decade of the 2000s. Our analysis
shows that the average size of establishments rose during
the 1990s expansion, fell during both the 2001 and the
2007-2009 recessions, and has been essentially flat during
the 2000s expansion. The differing trends when compar-
ing the 1990s expansion and the 2000s expansion exist
for both establishments and firms, and exist in both BLS
and Census public use data. The business cycle properties
of the average size measure are similar in the late 1970s,
the 1980s, and the 1990s, but the 2000s expansion was
different from the three previous expansions.

Our key conclusion is that during the decade of the
2000s, establishment births started smaller and stayed
smaller. This is a pattern that is monotonic across the de-
cade, with a starting point around the 2001 recession. This
finding of smaller establishment births is strong enough
to explain the decrease in the average size for the total
private economy.

We believe that this finding of smaller establishment
births is consistent with the hypothesis that new estab-
lishments are entering the economy with new modes of
production that place a greater emphasis on technology
and a lesser emphasis on labor.”” Our ongoing work is
focused on finding empirical evidence consistent with
this hypothesis. Some of the evidence that we presented
in this paper suggests that industries that intensively use
technology are those with the largest change in trends
in the average size of establishments. As such, with the
assumption that technology can be measured by capital
or by specific types of capital such as information capital,



Time series profile of average establishment size by establishment age
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Age profile of establishment size by birth cohort
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Table 6. Decomposition of the change in the size of total private sector establishments from 2003 to 2007, by establishment

age
2007-2003 difference Decomposition of total -0.2 change
Age class Average Establishment Average size Establishment share Total effect
it share effect effect
size (percentage point) (percent) (percent) (percent)

Total -0.2 - 150.8 -50.8 100.0
Less than 1 year -1.0 -.04 4.1 1.1 42.2
1 year -1.5 .04 47.5 -1.4 46.1
2 years -1.2 -.08 315 3.1 34.6
3years -1.5 -46 36.4 19.7 56.1
4 years -1.5 -.20 32.0 9.5 415
5 years -1.1 -.18 20.9 9.5 304
6 years -1.0 -19 16.8 10.8 27.6
7+ years 3 1.11 -75.4 -103.0 -178.5

SOURCE:  Business Employment Dynamics (BED) data derived from U.S. Bureau of Labor Statistics.
first quarter data from the Quarterly Census of Employment and Wages,

we are using industry-level data to investigate whether
changes in capital-labor ratios are correlated with changes
in the average size of establishments. We are also look-
ing at the trend of the average size of young establish-
ments in the Occupational Employment Statistics (OES)

Notes

microdata, and investigating whether occupations losing
employment because of decreasing establishment size are
those that we would expect to be affected by technology-
reducing labor, including clerical, administrative, and pro-
duction occupations. ]

! The annual establishment age and survival series from the BLS
Business Employment Dynamics program began in 1994, which is
why the charts presented in this article start with data for 1994.

2 Others have remarked on the declining size of establishment
births. For instance, see Akbar Sadeghi, “The births and deaths of
business establishments in the United States,” Monthly Labor Review,
December 2008, pp. 3-18, http://www.bls.gov/opub/mlr/2008/12/
artlfull.pdf; E.J. Reedy and Robert E. Litan, Starting Smaller; Stay-
ing Smaller: America’s Slow Leak in Job Creation, Kauffman Foundation
Research Series: Firm Formation and Economic Growth, July 2011,
http://www.kauffman.org/uploadedfiles/job_leaks_starting_small
er_study.pdf; and John Robertson, “The New Firm Employment
Puzzle,” Federal Reserve Bank of Atlanta Macroblog, August 18,2011,
http://macroblog.typepad.com/macroblog/2011/08/new-firm-
employment-puzzle.html.

3 For more information about the construction and uses of the BED,
see James R. Spletzer et al., “Business employment dynamics: new data
on gross job gains and losses,” Monthly Labor Review, April 2004, pp.
29-42, http://www.bls.gov/opub/mlr/2004/04/art3full.pdf.

* The employment data are online at http://www.bls.gov/bdm/us_
age_naics_00_table6.txt, and data on the number of establishments are
online at http://www.bls.gov/bdm/us_age_naics_00_table5.txt.
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5 See Ricardo J. Caballero and Mohamad L. Hammour, “The
Cleansing Effect of Recessions,” The American Economic Review,
Vol. 84, December 1994, pp. 1350-1368, http://www.jstor.org/sta
ble/2117776.

¢ The employment data are online at http://www.bls.gov/web/ce
wbd/table_f.txt, and data on the number of firms are online at http://
www.bls.gov/web/cewbd/table_g.txt.

7 The BDS data are online at http://www.ces.census.gov/index.
php/bds/bds_database_list. As of March 27,2012, BDS data for 2010
and 2011 were not yet available.

# Note that there is no difference in employment when looking at
establishments versus firms.

? 'The fact that the BDS employment is several million higher than
BED employment in the early-to-mid 1990s is not surprising—this is
one of the primary conclusions from the BLS—Census Business List
Comparison Project that was conducted in the mid-2000s. This com-
parison project also found that the employment difference between BLS
and Census data series grew in magnitude during the 1999-2002 pe-
riod. (The comparison project only analyzed data from 1993 to 2002.)
Further details of the BLS—Census Business List Comparison Project
can be found in Randy Becker et al., “A Comparison of the Business
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Registers Used by the Bureau of Labor Statistics and the Bureau of
the Census” (presented at the 2005 American Statistical Association
annual meetings), http://www.bls.gov/osmr/pdf/st050270.pdf; Joel
Elvery et al., “Preliminary Micro Data Results from the Business List
Comparison Project” (presented at the 2006 American Statistical As-
sociation annual meetings); and Kristin Fairman et al., “An Analysis of
Key Differences in Micro Data: Results from the Business List Com-
parison Project” (presented at the 2008 American Statistical Associa-
tion annual meetings), http://www.bls.gov/osmr/pdf/st080020.pdf.

10 The data on employment and the number of employers covered
by UI laws are published annually by BLS in Employment and Wages.
'This publication is only in hard copy through 2004. BLS now publishes
Ul-covered employment and the number of establishments online,
with statistics available from 2001 to the present. However, for many
reasons, the earlier published data, the online data series, and the data
we use in chart 1 do not form a consistent 72-year time series.

1 More precisely, the average size of establishments grew by 0.84
from 16.63 in 1994 to 17.47 in 2000.

12 These data are available at http://www.bls.gov/bdm/us_age _na
ics_00_table6.txt and http://www.bls.gov/bdm/us_age_naics_00_
table5.txt.

3 Not all of the eight age categories are available from the BED data
for each year from 1994 to 2011. For example, less than 1 year and 1
year and older are the only two available age categories in 1994.

14 The discrepancy between table 6 (=0.2) and table 4 (-0.3) comes
from differences in the number of establishments between the pub-
lished annual age data and the unpublished quarterly industry data.
The difference, however, is very small (more precisely —0.24 versus
—0.26).

> We thank Javier Miranda at the Census Bureau for sending
us the unpublished tabulations used in Figure 7 of Reedy and Litan,
“Starting Smaller; Staying Smaller.”

16 For example, the spike in 1992 birth employment leads to a spike
in 1993 employment of establishments that are 1 year old, a spike in
1994 employment of establishments that are 2 years old, and so forth.

17 'This hypothesis is inherent in vintage capital models, yet em-
pirical evidence is limited. For a review of the empirical literature and
some new empirical results, see Alicia M. Robb and E.J. Reedy, Casting
a Wide Net: Online Activities of Small and New Businesses in the United
States, Kauffman Foundation, October 2011, http://www.kauffman.
org/uploadedfiles/kfs_casting_wide_net.pdf.
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