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Size, Skill and Sorting

Dale Belman — David I. Levine

Abstract. The rise in inequality between the 1970s and the 1990s and the per-
sistent gap in pay between large and small employers are two of the most robust
findings in the study of labor markets. Mainstream economists focus on differences
in observable and unobservable skills to explain both the overall rising inequality
and the size–wage gap. In this paper we model how increasing returns to skill can
affect the size–wage gap both with constant sorting and with size-biased, skill-
biased technological change (e.g. if large firms always had access to computers,
but small firms gained access to computers with the rise of affordable personal
computers).

We analyze the Current Population Surveys from 1979 to 1993 to determine
whether large and small employers are converging in terms of mean wages (the
employer size–wage effect), wage structures by occupation and education, charac-
teristics of employees, and wage structures by region. We find mixed evidence of
convergence and no consistent support for any single version of human capital
theory.

1. Introduction

One of the enduring regularities of labor economics is that 
large firms pay more than small firms (Brown and Medoff, 1989).
The average pay in large firms (more than 1,000 employees) was 36
per cent higher than pay in small firms (fewer than 100 employees)
in 1979 (Brown and Medoff, 1989). Larger employers are also more
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likely to provide benefits and these benefits are typically superior to
those provided by smaller firms (Brown et al., 1990).

An important research agenda in the social sciences has been
understanding the differences in employees’ and employers’ char-
acteristics that account for this very large pay gap. One explanation,
suggested by human capital theory, is that the size–wage gap is 
the result of large firms’ use of production technologies and work
organizations which rely disproportionately on highly skilled
employees. Large firms pay more for highly skilled employees
because, in combination with large firm technologies, such workers
are more productive and have higher returns than they would at
small firms. At its root the size–wage gap is, then, the result of size
serving as a proxy for the skills of the labor force. Controlling for
observable skills such as education and potential experience reduce
the size–wage gap by roughly a third, which is consistent with large
firms hiring highly skilled employees.

The dramatic shift in compensation patterns in the USA between
the 1970s and the early 1990s can provide additional tests of the
sources of the size–wage gap. Specifically, there has been a very
large increase in returns to observable skills, such as education, and
the roughly parallel increase in inequality among people with iden-
tical observed skills (Katz and Murphy, 1992). Some observers have
posited that the rising inequality for apparently similar employees
is due to rising returns to unobserved skills (e.g. Juhn et al., 1993).
Davis and Haltiwanger (1991) build on the rising returns to observ-
able skills to analyze the rising returns to size among manufactur-
ing establishments they document between 1963 and 1986. That is,
they note that the rising returns to establishment size is consistent
with (a) higher skills in larger establishments, which explains the
initial size–wage premium; and (b) rising returns to skills that
explain the rising size–wage premium.

At the same time, the factors that led to rising returns to skill 
may directly affect both the distribution of employer sizes and the
sorting of skills by size class. For example, the spread of micro-
computers during the 1980s and 1990s greatly reduced the fixed 
cost of using information technology. Such reductions presumably
increased computer use by smaller employers. If skills are comple-
mentary to information technology, then the technological shift that
increased returns to skills may also have increased the relative use
of information technology by small employers.

Below we describe the simplest possible stylized model that
permits these two possibilities, and use the model to draw out the
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predictions of each set of assumptions. We then develop a new
approach to decomposing the wage over firm size and time to
examine these predictions in general and for specific types of char-
acteristics. Using the Pension and Benefits supplements to the May
1979 and April 1993 Current Population Surveys, we find little evi-
dence of technological change favorable to skilled workers at large
firms. Rather, we find a narrowing of the differences in the charac-
teristics of the labor force of large and small firms, in the returns
to the characteristics of those labor forces and in the wages earned
by employees in large and small firms. Thus, our evidence is con-
sistent with the hypothesis that the reduction in the costs of com-
puting since 1979 has substantially reduced the historic gaps in
skills and wages enjoyed by large firms.

Because some of our results on employer size differ from those
that Davis and Haltiwanger (1991) found for manufacturing estab-
lishments, we rerun our decompositions just for manufacturing and
at the establishment level. Most components of our decomposition
have the same sign with comparing establishments instead of firms
or looking only at manufacturing instead of at the entire sample.
At the same time, the overall size–wage effect rose when we use
samples similar to those of Davis and Haltiwanger, reconciling the
apparently different results.

2. Literature review

Human capital theory explains the higher wages paid by large
employers by assuming that the production technology or work
organization at those firms relies more heavily on both meas-
ured and unmeasured skills (e.g. Idson and Oi, 1999a). The re-
lationship of firm size to measured skills is consistent with the
observed tendency of large firms to employ more workers with
higher levels of observable skills such as educational attainment
and age. Many studies have confirmed that these observable skills
such as age and education are higher at larger employers. In addi-
tion, a number of scholars have found that larger firms provide
more training (see citations provided by Black et al., 1999). At 
the same time, even extremely careful controls for employee 
characteristics rarely explain more than half of the size–wage gap.
Brown and Medoff (1989) and more recently Idson and Oi (1999b)
review this evidence, and Troske (1999) provides recent careful
analysis.
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Analysts nonetheless interpret the size–wage differential as evi-
dence that high-wage employers have more highly skilled employ-
ees (e.g. Davis and Haltiwanger, 1991). In this view, size serves as a
proxy for unmeasured skills. Any differences in wages by firm size
that remain after controlling for measured skills are attributable to
differences in unmeasured skills.

3. Theory

We are concerned with modeling the interaction between size,
skill, technological change, and sorting, and require a model rich
enough to incorporate each of these factors. The following model
is the simplest model that illustrates the interaction of firm size,
employee skill level, and different technologies. Specifically, the
model has two size classes, two skill levels, and three possible tech-
nologies. Thus, the model is not intended to be realistic but merely
to illustrate the possible interactions among technology, employer
size, skill, and wages. We then use this illustrative model to study
the standard version of skill-biased technological change as well as
the alternative that skill-biased technological changes — such as the
introduction of personal computers — lowered the fixed costs of a
computer and, thus, were favorable to smaller firms.

3.1 Firm size

To model firm size, we permit firms to have either one or two
plants.1 Firms with two plants pay a diseconomy-of-scale cost Ci,
where Cmin £ Ci £ Cmax. Firms with high diseconomies of scale have
larger values of Ci. There is an exogenous supply of firms with a
distribution of C, and free entry of firms with Ci = Cmax.

3.2 Skill

Employees have either low or high skill, with quantities denoted
L and H. There are fixed supplies of L and H workers.

In the base case H workers are twice as productive as L workers.
In the scenario with skill-biased technological change, the produc-
tivity of skilled labor is further enhanced by a factor of technologi-
cal change, N, where N = 1 in the first period and N > 1 in the second
period.
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3.3 Technology

In the first period, firms can operate without advanced technol-
ogy (K = 0) or with a mainframe computer (K = 1). Mainframes
have a fixed cost pM. A single mainframe is useful at either one or
two plants within a firm. Thus, if a two-plant company has a main-
frame, K = 1 at both of its plants.

In the scenario with size-biased/skill-biased technological
change, PCs become available in the second period. PCs cost ppc,
where pM > ppc > 1/2 pM. While mainframes are useful at both plants
of a two-plant firm, a PC is useful (that is, K = 1) only at plants
with a PC.

3.4 Production function

Computers are complementary to skilled labor. A simple pro-
duction function with this feature has output (Q) depend on the
amount of skilled and unskilled labor (measured in efficiency units)
and on access to computer technology:

[1]

Thus, for a firm with only low-skilled labor, L:

[2]

For firms with only highly skilled labor, H:

[3]

With no complementarity between L and H, we assume firms
pick only one type of labor. In many equilibria, some or all firms
will be indifferent between hiring H or L workers.

We normalize output price equal to unity.

3.5 Profit maximization

In the first period (when only mainframes are possible), firms have
eight choices: mainframe user or not (K = 0 or 1), a size of one or
two plants per firm, and low or high employee skill level (L or H).
Some of these eight configurations are never profitable, while others’

Q F H K NH Ka= ( ) = ( ) +( )0 2 1, , .

Q F L K L Ka a= ( ) = +( ) -, , .0 1 1

Q F L H K L NH K Ka a= ( ) = + +( )( ) +( ) -, , .2 1 1 1
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profitability depends on the firm’s diseconomy of scale costs (C) and
the market wages wL and wH. The formulas for profitability are:

[4]

[5]

Table 1 summarizes the profitability of each of the eight combina-
tions. Recall that in the first period N is unity.

3.6 Equilibrium

The equilibrium choices of firms depend on the relative supply
of L and H, the costs of computers pM, and the distribution of dis-
economy-of-scale costs C. To fix ideas, we examine cases where pM

is high enough that firms with only low-skilled labor do not find a
computer profit maximizing, and where there is sufficient highly
skilled labor relative to the supply of low-skilled labor that single-
plant firms are indifferent between hiring a single H or a single L.
The comparative statics results when technology changes are similar
in other cases.

Under these assumptions, three types of firms operate in equi-
librium: single-plant firms with no computers and low-skilled
workers, single-plant firms with no computers and highly skilled
workers, and two-plant firms with mainframe computers and highly
skilled workers. The zero-profit condition when low-skill, small,
computer-less plants operate is

This formula implies that the equilibrium wage for low-skilled
employees is

Single-plant firms with no computers must be indifferent between
highly skilled and low-skilled workers. As highly skilled workers
without computers are exactly twice as productive as low-skilled
workers, their wages also differ by a factor of 2.

w aa a
L* .= +( )1

Profits L L L= ( ) ( ) -[ ] =-( )a w a w wa a1 1 0.

Profits of a two-plant firm

L H M= ( ) - - - -2 2 2F L H K w L w H p K C, , .

Profits of a single-plant firm

L H M= ( ) - - -F L H K w L w H p K, , .
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Firms with high diseconomies of scale Ci choose to operate a
single plant without computers, while firms with low Ci choose to
be two-plant firms with a mainframe. The critical value of scale 
diseconomies is

such that firms with diseconomies of scale Ci > C* operate as single-
plant firms, while those with Ci < C* operate as two-plant firms with
a mainframe. The critical value C* is higher (more firms choose to
be two-plant firms) when computers are more productive, com-
puters are less costly (pM declines), and the relative price of the
skilled labor declines (wH/wL falls).

3.7 Skill-biased technological change

We model skill-biased technological change as an increase in N,
the productivity of highly skilled labor. With higher N, more firms
operate two-plant firms, wages for skilled workers rise relative to
unskilled workers, average wages of two-plant firms rise relative 
to those of single-plant firms, and a higher proportion of highly
skilled workers are employed at two-plant firms. Allowing for skill-
biased technological change, the profit function in two-plant firms
using highly skilled labor is

When N = 1, as is the case in the first period, the profit function
simplifies to the Case H function in Table 1. The change in the
cutoff value of C in response to skill-biased technological change
is

C N N a w

w a w

a a a a a a a

a a

*

.

= ( ) ( ) [ ][ ]È
ÎÍ

- [ ] ] >

-( ) + + -( )

+ -( )

2 2 2

2 0

1 1 2 1 1 1

1 1 1

H

H H

2 2 2

2

1 1 2 1 1 1

1 1 1

N N a w

w a w p C

a a a a a a a

a a

-( ) + + -( )

+ -( )

[ ][ ]È
ÎÍ

- [ ] ] - -

H

H H M .

C a w w a w

p a w w a w

a a a a
a a

a a a

*

,

= ( )[ ] - [ ] ]{ }
- - ( ) - ( )[ ]

+ + -( ) + -( )

-( ) -( )

2 2 2 21 1 1 1 1 1 1

1 1 1

H H H

M L L L

w a wa a
H L* *.= =+( )2 21
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Some firms whose value of C previously dictated operation as low-
skill, single-plant firms without computers now find it profitable to
operate as two-plant firms using computers in combination with
highly skilled labor.

3.7.1 Introduction of the PC. An alternative hypothesis to size-
neutral skill-biased technological change is that of size-biased, skill-
biased technological change. Thus, assume that N remains constant
and instead assume a new technology arises for low-cost comput-
ers that operate in only one plant. (We are discussing PCs in the
1980s and early 1990s here, not networked computers that might
have large effects on coordination costs across plants.) We assume
that PCs cost less than mainframes but are useful only at a single
plant. To ensure that some firms retain the two-plant structure, we
assume that

Profits for a two-plant firm remain as above in equation [5]. In this
situation, no single-plant firm would ever choose the more expen-
sive mainframe, while no two-plant firm would choose PCs. Thus,
the new profit function for a single-plant firm is

The maximum profits for a single-plant firm with a PC and low-
skilled labor is now

while profits for single-plant firms with PCs and highly skilled labor
is

As before, we will examine only a single case, where it is profitable
to operate with PCs and highly skilled workers, but not with PCs and
low-skilled workers. Results are similar in the other equilibria.

In equilibrium the marginal firm with a mainframe is indifferent
to becoming a highly skilled firm with PCs. Firms adopt main-

Profits H H H pc= [ )( ) - [ ] -+ + -( ) + -( )
2 2 21 1 1 1 1 1 1a a a a

a a
a w w a w p .

Profits L L L pc= ( ) - ( ) -- - -( ) - -( )
2 2 21 1 1 1 1 1a a a a a a

a w w a w p ,

Profits of a single-plant firm

L H pc= ( ) - - -F L H K w L w H p K, , * * * .

1
2 p p pM pc M< < .
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frames only if the mainframe plus the diseconomies of scale cost
less than two PCs. Thus, the critical value of economies of scale
(C¢) is:

Firms with high diseconomies of scale C > C¢ operate as single-
plant firms with a PC, while those with C < C¢ operate as two-plant
firms with a mainframe.

In equilibrium, single-plant firms must be equally profitable using
PCs and highly skilled labor or no PCs and low-skilled labor. Low-
skilled wages remain equal to their original value. Consistent with
the evidence, the introduction of PCs increases the returns to skills,
as highly skilled wages rise after the introduction of PCs:

Proof. Before the introduction of PCs, the profits of single-plant
firms using low-skilled labor without computers were

and these were equal to the profits of single-plant firms using highly
skilled labor without computers which were:

PCs become available in the second period. We assume that highly
skilled plants find computers profitable, that the profits of a single-
plant firm using highly skilled labor and a PC are greater than the
profits of a comparable firm that does not use PCs. The profits of
a single-plant firm with a PC and highly skilled labor are

These are again equal to the profits of a single-plant firm using low-
skilled labor without computers. This implies that, in the second
period, the profits of a single plant with highly skilled labor without
a PC are less than the profits of a PC-less, low-skilled firm:

a w a w w a w a w wa a a a a a
L L L H H H( ) ( ) -[ ] > ( ) ( ) -[ ])-( ) -( )1 1 1 1

2 2 .

2 2 21 1 1 1 1+ -( ) + +( ) [ ]( ) -[ ]) -a a a a a
a w a w w pH H H pc.

= ( ) ( ) -[ ])-( )
2 2

1 1a a a a
a w a w wH H H .

a w a w wa a
L L L( ) ( ) -[ ]-( )1 1 ,

¢ > ( ) ¢+( )w wa a
H L22 1 .

C p p¢ = -2 pc M.
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This is only compatible with the first period profit condition if wH

rose relative to wL in the second period.
QED

Another hypothesis is that the introduction of PCs raises the 
efficiency of one-plant firms relative to two-plant firms. As a result,
C¢ > C*.

Proof. Consider the marginal two-plant firm with highly skilled
labor and a mainframe, which at the old wH is indifferent between
operating in its current incarnation or as a one-plant firm with no
computer and with low-skilled labor. We have demonstrated that,
still holding wH at its old level, the profits of a single-plant firm with
highly skilled workers and a PC are greater than those of a one-
plant firm with low-skilled labor and no PC. It must then be that
profits are also higher than operating at a two-plant, highly skilled
firm with a mainframe. With the option of buying a PC, it will now
cease operating as a two-plant firm and operate as a one-plant firm
with highly skilled labor and a PC. Thus, at the original wages, more
firms operate as one-plant firms. This effect is amplified by the rise
in wages for highly skilled workers, as these workers are employed
intensively by large firms with mainframes.

QED

Given the C¢ > C*, the number of large firms has declined. Coup-
ling this effect with higher wH, total employment at large firms also
declines. Moreover, more highly skilled workers are now employed
at small plants, so the correlation of employer size and skill has
declined.

3.7.2 Comparing the two models. Whether the skill-biased techno-
logical change was size neutral or biased toward smaller firms, we
have our first hypothesis:

H1: Returns to skills increased.

When the technological change was size neutral we have:

H2A: Highly skilled workers were increasingly concentrated at large
firms.

This is the implicit model of, for example, Davis and Haltiwanger
(1991). In addition, size-neutral technological change implies:
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H3A: The wage gap between large and small firms increased.

In contrast, when technological change was biased toward single-
plant firms we have:

H2B: Highly skilled workers were less concentrated at large firms.

In addition, as large firms with highly skilled workers split to take
advantage of new small-scale computing technologies we have:

H3B: The wage gap between large and small firms decreased.

In either model, the returns to skills increased and large firms hired
disproportionately skilled workers. Thus, both models predict:

H4: Returns to characteristics common at large firms have risen:

The specific models we examined made a number of strong assump-
tions and examined only a subset of possible initial configurations.
These basic results are robust to wide variations in the initial con-
ditions, provided the introduction of personal computers induces
some previously two-plant firms to switch to single-plant operation
and provided computers remain complementary to skills.

Most importantly, we are using the model to classify one-plant
firms as ‘small’ and two-plant firms as ‘large’. In fact, the model has
endogenous employment per plant as well as endogenous plants per
firm. The results are unchanged when we account for this additional
factor.

Moreover, our model of technological change and rising com-
puter use in small firms (measured as fewer plants per firm) can
also be used to study firm size measured as employees per estab-
lishment. To see this result, assume there are several vertically 
integrated departments in large plants. An advantage of the large
plants initially is that they permit economical use of a large 
mainframe, and this advantage outweighs any diseconomies that
may arise. Such diseconomies of scale may arise, for example, from
lower powered incentives within organizations compared to market
transactions. Now when PCs become affordable, two smaller 
plants (each with a PC) may be more profitable than a single large
plant with a mainframe. That is, by reinterpreting ‘plant’ as ‘depart-
ment’ our results generalize directly from operating one large 
vertically integrated plant versus operating two smaller plants.
Thus, our hypotheses about reductions in firm size also apply to
establishments.
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In a richer model, PCs might increase the efficient scale of small
enterprises. Thus, as usual, theoretical models are consistent with a
wide array of evidence. We will revisit this issue when we turn to
the data.

4. Methods: decomposing changes in the size–wage gap

Several of our hypotheses address the size–wage gap: hypothesis
3A suggests that skill-biased technological change will widen the
gap; 3B suggests that size-biased technological change will narrow
the gap. Changes in the size–wage gap have typically been measured
as the change in relative returns to firm size or as the change in
returns controlling for individual characteristics, occupation and
industry structure. Using such approaches, Boden (1997), Belman
and Groshen (1998), and our analysis (Table 3) have found, consis-
tent with the second hypothesis, a narrowing in the overall gap.

Changes in the size–wage gap are not, however, simply a matter
of overall returns to size. Changes in the gap may reflect changes
in the characteristics and the rewards to characteristics of the labor
forces of large and small firms. Several of our hypotheses address
underlying sources of changes in the gap rather than movement in
the gap itself. Just as a Oaxaca decomposition provides consider-
ably more information than indicator variable models about differ-
ences in the structure of wages between different racial, gender or
sectoral groupings, we can learn considerably more about how the
size–wage has changed over this period through a decomposition
of the structure of wages over time and firm size. As this decom-
position is more complex than the typical Oaxaca, we lay out both
our approach and the interpretation of the components of the
decomposition before presenting our results.

We model the log wage as a function of demographic and human
capital factors, occupation, and location, as well as employer size.
We estimate separate log wage equations in each year (1979 and
1993) for large and for small firms:

and

W X b eti ti t ti
S S S S= ◊ + .

W X b eti ti t ti
L L L L= ◊ +
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In these equations, Wti is the log(wage) for person i, Xti is the vector
of characteristics for person i, while bt is the vector of coefficients.
The superscripts L and S refer to large and small employers, and
the subscript t refers to the year 1979 or 1992.

Subtraction across years and size classes yields the change in the
average size–wage gap: (W L

93 - W S
93) - (W L

79 - W S
79). For notational

simplicity, define the change in the large versus the small gap in
mean characteristics as

and define the change in the large–small gap in coefficients as

After tedious algebra, the change in the size–wage gap can be
rewritten as the sum of four meaningful components:

(A) [6]

(B) [7]

(C) [8]

(D) [9]

We discuss each component of this decomposition in turn. For the
first term in each component (those without a year subscript), we
average 1979 and 1993 values. We discuss the cases where choice of
weights affects the results.

4.1 (A) Have returns at large and small firms converged?

The term X S ·D(B gap) measures the changing difference in 
coefficients between large and small employers. X S, the mean 
characteristics of small firm employees (averaging 1979 and 1993
characteristics), weights the change in the coefficients gap,
aggregating the changes of the individual coefficients into a single
measure. If this term is negative, large- and small-firm coefficients
have converged.

X X b b93 79
L L L S-( ) ◊ -( ).

X X b bL S L L-( ) ◊ -( ) +93 79

b XS ◊ ( ) +D gap

X BS ◊ ( ) +D gap

W W W W93 93 79 79
L S L S-( ) - -( ) =

D B b b b bgap L S L S( ) = -( ) - -( )93 93 79 79 .

D X X X X X X X X Xgap L L S S L S L S( ) = -( ) - -( ) = -( ) - -( )93 79 93 79 93 93 79 79
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4.2 (B) Are employee characteristics at large and small 
firms converging?

The term bS ·D(X gap) measures the changing gap in character-
istics between large and small employers. Here, the small-firm 
coefficients, bS (averaging 1979 and 1993 coefficients), are weights
that aggregate the change in the characteristics gap into a single
measure. If this measure is negative, then large- and small-firm
characteristics have converged (as in hypothesis 2B, not 2A).

4.3 (C) Are returns rising for characteristics common 
at large firms?

The term (X L - X S) · (bL
93 - bL

79) measures the effect of changing
coefficients on the characteristics particularly common at large
firms. The first component of this term, the ‘weights’ used to aggre-
gate the coefficients, is the difference between the characteristics 
of large and small firms. The second element is the change in the
returns to large firms’ characteristics between 1979 and 1993. If the
term is overall negative, returns to characteristics particularly
common to large firms have declined.

The point may be illustrated using a single characteristic, educa-
tion, as an example. Large firms had higher average education than
small firms in both 1979 and 1993, so the first element is positive.
Given that returns to education rose throughout the economy, the
second element is also positive. The education component would
then serve to increase this term, and widen the gap between large-
and small-firm wages.

If large firms sorted on higher skills and returns to skills rose in
the economy, then human capital theory suggests: hypothesis 4,
returns to characteristics common at large firms have risen. This
hypothesis suggests that this term is positive:

4.4 (D) Do employees at large firms increasingly have the
characteristics that large firms reward well?

The term (X L
93 - X L

79) · (bL - bS) measures whether the character-
istics at large firms have become more concentrated in areas where
large firms pay above-average returns. The first component is the
change in the mean characteristics of large firms between 1979 and

X X b bL S L L-( ) ◊ -( ) >93 79 0.

Size, Skill and Sorting 529

© CEIS, Fondazione Giacomo Brodolini and Blackwell Publishing Ltd 2004.



1993. The second, the weighting component, measures the excess
returns provided by large firms, relative to small firms, in year t. If
this term is negative, then large firms have hired fewer employees
with characteristics that they compensate particularly well. For
example, large firms on average pay higher returns to education
than do small firms. If the average education levels at large employ-
ers have risen, this term will increase.

5. Data

We analyze the pension and benefits supplements to the May
1979 and April 1993 Current Population Surveys (CPS). A require-
ment for this analysis is the employment size of each respondent’s
employer. The benefits supplements are the largest micro-data
sample of the US labor force with such information.2 In addition,
the benefits supplements collect data on wages, pensions, health
benefits, and tenure with the current employer, which is useful to
this investigation. We analyze the work force ages 16–75 excluding
the self-employed, those employed in business services, those
reporting wages of under $1.00 per hour or more than $100.00 per
hour and those with missing data. The public sector is excluded
from our analysis because their labor markets and career systems
operate differently from the private sector. Agriculture is omitted
due to concerns about in-kind income. We also omit business service
industries. The 1979 wage data have been converted into real dollars
using the CPI-U-X1.

There is no universally accepted definition of large and small
employer; indeed, there is disagreement over whether size should be
measured by employment or by capital stock (Belman and Groshen,
1998). We treat employers with 1,000 or more employees as large
and those with fewer than 100 employees as small. In most of our
analyses we omit medium-sized employers (100–999); their results
are discussed in the robustness checks.

Our typical regression specification incorporates controls for age,
its square and education, and indicator variables for marital status,
union membership, race, gender, residence in a metropolitan area,
and major occupation. The education variable reported in the CPS
was changed from a measure of years of education completed to 
a measure of degree attainment in 1992. We have converted the
measure of degree attainment back into a measure of continuous
education using an algorithm provided by Jared Bernstein.
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5.1 Methodological issues

We present both descriptive statistics and regression to analyze
changes in large and small firms between 1979 and 1993. Sample
weights are needed to obtain representative descriptive statistics
from the CPS. So that decompositions add up correctly, regressions
are also weighted. Because we include the factors that are used in
stratifying the CPS (race, age, etc.) in our regressions, the weighted
and unweighted regressions are essentially identical. The standard
errors of the regression estimates are obtained using the Huber–
White correction for heteroskedasticity.

6. Results

We first examine the distribution of employment at large and
small firms, and then we examine the size–wage effect. Finally, we
look at the relation between wages at large and small employers in
a region.

6.1 Background: has the typical employee’s employer size declined?

The proportion of employment at very large employers rose
between 1979 and 1993 (see Table 2).3 Large employers (over 1,000
employees) employed 41 per cent of the sample in 1979, rising to
45 per cent in 1993. This increase was matched by declining em-
ployment in small (under 100) employers from 40 to 34 per cent of
the sample. The employment share of middle-sized firms remained
stable through this period.4

One source of this shift toward larger firms might be a shift in
employment toward industries with larger firms. This effect is exam-
ined in the last column of Table 2, which weights the 1993 firm size

Size, Skill and Sorting 531

© CEIS, Fondazione Giacomo Brodolini and Blackwell Publishing Ltd 2004.

Table 2. Distribution of employment by firm size

1993 (%)
Firm size 1979 (%) 1993 (%) (1979 industry weights)

Under 100 39.6 34.2 34.9
100–999 19.7 20.9 20.8
1,000 plus 40.8 45 44.1



employment distributions for major SIC industries by their 1979
employment. The results are similar to the estimates in column 2;
the shift toward larger firm size is not the result of changing pat-
terns of employment by industry. (A rising share of employment 
at large employers provides only weak evidence in the debate on
whether small employers create a disproportionate number of jobs
because the population of employers in the ‘large’ category changes
over time; see Davis et al., 1996.)

These results are broadly consistent with the hypothesis that skills
were more valuable in the later period, and, thus, that skills-
intensive large firms grew as a proportion of the economy.

The stable share of employment holds up in most of the 12 major
industries included in this study (see Table A1). The large-employer
share declined in mining, durable goods, communications and util-
ities, and rose in retail trade and in non-business service industries.
The results on regression-adjusted wages are also similar if we look
at employment by establishment size instead of employer size (see
Table A2).

6.2 Has the size–wage effect declined?

We first present the mean wages paid by large and small firms in
1979 and 1993, and then the difference conditional on employee
characteristics (age and its square, education, and indicator vari-
ables for marital status, union membership, race, gender, residence
in a metropolitan area, and 11 major occupations). The real wage
at middle-sized and large firms declined between 1979 and 1993,
while small firms’ wages remained constant (see Table 3). While real
wages of small firms remained around $10.20 per hour (in 1993
dollars), the wage at middle-sized firms fell by 50 cents per hour,
from $12.57 to $12.05, and the wage at large firms declined from
$14.61 to $13.34. This corresponds to a decline in the large firm
wage advantage of 9.6 log points between 1979 and 1993, or almost
a third of the total pay advantage at large employers.

Regression estimates of the size–wage effects parallel the change
in unadjusted means, but are less marked. The wage advantage of
middle-sized firms relative to those with fewer than 100 employees
fell from 11.3 per cent to 7.8 per cent, from 10.7 to 7.5 log points,
between 1979 and 1993. The percentage point drop for employees
in the largest firms, from 20.3 per cent to 15.3 per cent, was 
somewhat larger than that of the workers in middle-sized firms.
Although not the emphasis of this paper, a similar decline in the
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size–wage effect shows up between large and small establishments
as between large and small employers (see Table A3).

6.2.1 Decomposing sources of wage changes. The decomposition
from equation [1] permits us to understand whether the changing
wage patterns at large and small employers are due to sorting or to
changes in sector-specific returns to characteristics. Estimates of
regression coefficients by firm size and year are shown in Table A4,
and mean characteristics by firm size are shown in Table A5.
The specification of the model follows that used in prior models
reported in this paper except that the age, education, and tenure
variables have been re-centered on their means and a quadratic term
has been added for age (age2).

Table 4 summarizes the decomposition. The returns to large firms
declined by between 9.6 and 13.2 percentage points between 1979
and 1993, depending on whether 1979 or 1993 weights are used. The
decline was caused by convergence in returns at large and small
firms (the gap between BL and BS declined between 1979 and 1993)
(part (A)) and by a decline in the gap in characteristics of large and
small firms (part (B)). Using 1979 characteristics and coefficients as
the baseline, the convergence in returns accounted for 78 per cent
and the convergence in characteristics accounted for 130 per cent
of the 9.6 percentage point decline in the large-firm wage. With a
1993 base, the decline was 64 per cent and 92 per cent, respectively.
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Table 3. Firm size effects on wages, 1979–93

1979 1993

Real wage by firm size (1993 dollars)
Under 100 employees $10.19 $10.24
100–999 employees $12.57 $12.05
Gap in log wage over small firm wage 0.210 0.163
1,000 or more employees $14.61 $13.34
Gap in log wage over small firm wage 0.360 0.264

Regression estimates of medium- and large-firm effects on log(wage) 
(t-statistics in parentheses)

100–999 0.107 0.075
(11.1) (7.9)

1,000 plus 0.185 0.142
(23.1) (18.1)

Notes: Control variables are listed in Table A2. Small employers (<100) are the omitted 
category. Deflation uses the CPI-U-X1.
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These trends were partially counterbalanced by improvements in
the returns to characteristics common at large firms over time (part
(C)) and improvements in the characteristics of employees of large
firms between 1979 and 1993 (part (D)). The former increased the
gap between large- and small-firm wages by between 85 per cent
(1979 base) and 54 per cent (1993 base), the latter by between 23
per cent and 0.8 per cent. We now analyze each component of the
decomposition in more detail.

6.3 (A) Are large and small employers paying more 
similar returns?

Overall, the decomposition indicates that the returns have con-
verged between large and small employers. Using the 1979 base, the
converging coefficients knocked out 7.5 percentage points of the
size–wage effect — almost half of the 18.5 per cent advantage esti-
mated in Table 3.

Appendix Table A4a indicates which coefficients converged.
Focusing on the 1979 base (the first three columns), the first column
contains the small-firm variable means for 1979, the second column
is the change in the large/small gap in coefficients between 1979 and
1993, and the third column is the product of the first two columns.
For example, the returns to education rose at both large and small
firms from 1979 to 1993, but rose fastest in small firms. Thus, the
gap in returns to a year of education in large and small firms
declined by 1.44 percentage points between 1979 and 1993. The
effect of this convergence in returns to education was to reduce the
overall size–wage gap by 0.16 percentage points.

No single relative return of large versus small firms changed 
substantially. The largest single change between 1979 and 1993 is
the decline in the gap between the intercepts of 20.1 percentage
points (see Table A4). After allowing for the effect of the intercept,
the balance of the shift in the gap is a positive 12.6 per cent (or 11.7
per cent for the 1993 weights). Given how we measured the vari-
ables, the intercept indicates the effect of changing returns to size
for male employees with mean education, age and tenure living in
the West, working as laborers and employed in the retail trade.

The allocation of the effect of the change in the coefficient gap
between the intercept and other coefficients varies depending on the
chosen omitted category for occupation, region, sex, and industry.
Almost any change in the omitted category reduces the size of the
change in the gap of the large- and small-firm intercepts over time.
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Nevertheless, under almost any characteristics (other than omitting
the small occupational group ‘Technicians’), the intercepts have
converged. These changes suggest that large firms are paying less
simply because they are large (the convergence of the intercepts),
while increasing their payments for most employee characteristics.5

Turning to specific coefficients, the most notable decline in the
coefficient gap is a 1.4 percentage point decline in the large-firm
education advantage (see Table A4). In contrast, large firms’ excess
returns rose for being female; living in the Northeast, Midwest and
South; being employed as a precision production operative (craft
worker) and working in non-durables manufacturing (see Table
A4). The change in relative returns is not significant for most indi-
vidual coefficients; at the same time, many more shifts are positive
than negative. These positive shifts substantially outweigh the 
negative, creating an overall effect of a rising gap between large 
and small firms (see Table A4). Only the declining difference in
intercepts leads to converging coefficients.

6.4 (B) Are employees’ characteristics at large and small 
firms converging?

Table A5 presents tabulations of mean education, tenure, poten-
tial experience (age — years of schooling — 6), race, gender and
union status by employer size in 1979 and 1993, as well as the
change in the gap in large and small means between 1979 and 1993.
In 1979, employees of large firms were older (mean age 36.5 years
at large employers against 35.4 years at small employers) and more
educated (12.7 years of education as opposed to 11.9). Employees
at large firms were far more likely to be in a union (33.9 per cent as
opposed to 9.5 per cent) and had almost twice the tenure (8.9 years
compared to 4.5).

We measure the total effect of changing relative characteristics
by weighting characteristics by the coefficients of the wage equa-
tions used in the size–wage decomposition. If the weighted sum 
D(X gap) ·bS(see equation [7]) is negative, then characteristics are,
on average, converging. On average, the characteristics of em-
ployees at large and small firms converged between 1979 and 1993.
This convergence would have over-predicted the decline in the size–
wage effect, reducing it by 12.2 log wage points. This calculation is
presented variable by variable in Table A5.

Most notably, the percentage of workers organized at large firms
declined from 33.9 per cent to 19.2 per cent. This decline of 14.7
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percentage points was considerably larger than the corresponding
decline from 9.5 to 4.8 per cent at small firms. The more rapid
absolute decline of unions at large firms lowered the size–wage gap
by about 2.4 percentage points (see Table A4b). Before making too
much of the change, it is important to note that while the absolute
gap declined, at the same time the ratio of union membership at
large versus small firms actually increased.

The characteristics that relate most closely to human capital
theory are age, tenure and education. None exhibited the increases
in sorting coupled with rising returns to skill predicted by human
capital theory (hypothesis 2A); instead, sorting declined slightly
(consistent with hypothesis 2B). The gap in age between large and
small firms fell from 1.2 years to 0.5 years between 1979 and 1993.
The difference in education fell more modestly, from 0.8 to 0.7 years.
Mean tenure was almost constant at large employers, declining from
8.8 to 8.5 years — well within the sampling error — but rose from
4.5 to 4.9 years at small employers. Relatively small change in levels
and patterns of tenure during this time period has been found in the
CPS by other researchers such as Diebold et al. (1997).

Overall, convergence in factors acted to reduce the gap in wages
between large and small firms. The change in age reduced the gap
by 0.3–0.4 percentage points, which in tenure reduced the gap by
0.7–0.9 percentage points. The declining gap in education between
large and small firms reduced the wage gap by between 0.3 and 0.5
percentage points.

Shifts in occupation and sectoral distribution of employment
also influenced the size–wage gap. Although there were only modest
changes in the occupational and industry distribution of employ-
ment in small firms, the industry distributions at large firms shifted
substantially. Most importantly, the proportion of employees in
large firms employed in the durable goods industries declined 
from 32.4 per cent in 1979 to 18.2 per cent in 1993 (see Table A5).
Durable goods are a high-wage sector for both large- and small-firm
employees. Thus, the decline in employment in durable goods in
large firms reduced the large-firm wage advantage by between 2.8
and 3.8 percentage points (see Table A4b).

Small firms remained about 50 per cent female through the
1979–1993 period, but large firms increased from 35 to 46 per cent
female. Given the lower wages of women, this convergence lowered
the size–wage effect by about 2 percentage points (see Table A4b).

In contrast with most characteristics, employment of black
workers diverged. Even in 1979, employees at large companies were
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more likely to be black than their counterparts in small companies
(8.7 per cent black versus 7.6 per cent). This relatively high employ-
ment of blacks at large employers increased somewhat in recent
years from 0.9 per cent higher to 2.3 per cent higher than the small-
est sized firms.

Thus, these results are consistent with declining barriers to female
and minority employment at large firms (consistent with H4),
although the 1979 results did not show the lower percentage of
black workers at large employers that theories of segmented labor
markets predicted. (Holzer, 1998, further discusses the evidence and
tests several explanations for the lower representation of blacks in
smaller establishments.) Because the wages of black workers are
lower than those of other racial groups, the increasing proportion
of blacks at large firms causes a 0.4 percentage point decline in the
size–wage gap.

In short, with the exception of race, the mean characteristics of
employees at large and small employers have either remained con-
stant or have converged substantially between 1979 and 1993. These
results run counter to the hypothesis that sorting of worker skills
by employer size has increased.

6.5 (C) Are returns rising for characteristics common 
at large firms?

If large employers specialize in highly skilled workers (relative to
small firms) and returns to skills have risen (relative to returns in
1979), we should see rising returns to characteristics that are
common at large firms. Formally, this theory implies that term (C)
from the size–wage decomposition, (bL

93 - bL
79) · (X t

L - X t
S), is posi-

tive. For example, the combination of rising returns to education
(regardless of employer size) coupled with higher average education
at large firms increases the gap between large- and small-firm wages.

Overall, rising returns for characteristics common at large firms
have widened the wage gap by between 7.2 (1993 weights) and 
8.2 (1979 weights) percentage points (see Table A4c). This result
supports the hypothesis that large firms specialize in highly skilled
workers and that returns to these skills have increased.

Most specific characteristics with rising returns showed the same
pattern. Returns to education at large firms rose by 1.4 per cent and
widened the gap by 1.1 percentage points, and returns to job tenure
increased by 0.6 per cent and widened the gap by 2.7 percentage
points. Returns also rose substantially for being a union member
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and being employed in the production of non-durable goods (where
large firms are over-represented); returns fell substantially for con-
struction employees (where large firms are under-represented).

6.6 (D) Do employees at large firms increasingly have the
characteristics that large firms reward well?

Finally, large employers might have become more or less inten-
sive employers of employees whose characteristics they compensate
particularly well. In fact, this effect is small, accounting for between
a +0.1 and +2.2 percentage point increase in the size–wage gap. This
effect is driven by declining unionization of large-firm employees,
coupled with the higher returns to unionization at large employers.
No other factor is associated with as much as a 1 percentage point
change in the size–wage gap.

7. There is more to the story

At this point we have a simple story: the employer size–wage 
gap declined as characteristics converged, even as returns rose for
characteristics common at large firms. An optimistic reader might
note that these results follow those predicted by our model of
size-biased, skill-biased technical change (where microcomputers
are now cost effective at small enterprises) and expect the paper to
end here.

In fact, the story is more complex than that simple pattern. In
this section we elaborate these results along two dimensions: firms
versus establishments and goods-producing versus service sectors.
We summarize the decompositions; full results are available on
request.

7.1 Establishment size

The only consistent break in the 1979 and 1993 series on estab-
lishment size is at 100 employees, so we use this cut point to dis-
tinguish large versus small establishments. The size distribution of
employees has remained almost identical over this period, with a
small rise from 58.9 to 59.6 per cent in establishments employing
under 100 employees. The raw wage advantage of large establish-
ments rose slightly from 29.1 to 30.6 per cent (log points, to be
precise). When we include standard controls (listed in Table A2), the
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wage advantage of large establishments remains almost constant,
declining from 10.5 to 10.4 per cent. Slowly rising raw gaps and con-
stant regression-corrected gaps imply that larger establishments
have been slowly gaining workers with high-wage characteristics.

We can see that result more carefully with the decomposition of
observable worker characteristics and wages over time. Each com-
ponent of the between-establishment decomposition (see Table 5,
column 2) is of the same sign as the between-firm analysis (see Table
5, column 1). Specifically, returns at large and small establishments
have converged slightly (part (A)), characteristics at large establish-
ments have converged with those at small firms (term B < 0), returns
have risen on average for characteristics present at large establish-
ments (term C > 0), and large establishments increasingly hire
employees with characteristics for which such large establishments
pay high wages (term D > 0). All but the last effect is much smaller
than for the decomposition of the firm-size effect (and the last term
was already small). The net result, due largely to slower convergence
of characteristics, is the small divergence of wages for observably
similar people between large and small establishments; this result is
in contrast to the convergence between large and small firms.

The total establishment effect is a combination of the gap
between small establishments in large and small firms and between
large and small establishments within large firms. (As we use a cut
point of 100 employees to define both a small firm and small estab-
lishment, by definition there are no large establishments at small
firms.) The gap between small establishments in large firms and
small firms (see Table 5, column 4) fell substantially, by 20.9 per-
centage points, between 1979 and 1993. Three of the four com-
ponents of the decomposition are negative; component B is
particularly large in magnitude. In net, small establishments in large
firms became more like ‘small establishments’ in small firms, or,
more accurately, like small firms.

In contrast, the gap between large and small establishments in
large firms widened by 15.7 percentage points (see Table 5, column
3). All components were positive, suggesting a large change in pay
structures and employment structures within the large firm sector.
In combination with the column 4 results, this suggests that the
cohesion of large-firm pay structures broke down between 1979 and
1993; employees in small establishments were no longer being paid
as if they were employees of a large firm.

These results also suggest some limits to our illustrative model.
Recall that in our illustrative model the effect of microcomputers
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between firms and between establishments at large firms should be
identical — lower prices for microcomputers make it cost-effective
to put technology (and, thus, more highly skilled workers) in smaller
workplaces. The shift of workers with high-wage characteristics out
of big firms was not matched by a flow out of big establishments
to small establishments at big firms. That is, in Table 5, column 3;
row B, the term measuring difference in employee characteristics
across establishment sizes, is now a small positive, while it is a large
negative number across firms. This result casts doubt on the hypoth-
esis that microcomputers or another size-biased, skill-biased shock
explains our results.

7.2 Goods-producing versus service industries

Decomposition results are also of the same sign as overall but
generally attenuated if we focus only on the goods-producing sector
(see Table 6, column 2). The key difference is much smaller con-
vergence of the characteristics at large and small firms in this sector
than in services. The result is that the size–wage gap has risen
slightly in goods-producing firms, while it has fallen strongly over-
all. The differences between the findings for the goods-producing
and service sectors may be taken as a warning against economy-
wide generalizations; the impact of factors such as computers on
industries may be specific rather than general, reflecting differences
in technologies as well as other circumstances.

Davis and Haltiwanger (1991) report an increase in the size–wage
effect for manufacturing establishments while we report a decrease
for the firm-size effect in the entire private sector. Both sets of results
are important. When we use our method to examine changes in
wage gaps across manufacturing establishments our results are
similar to theirs (see Table 6, column 4). Specifically, returns to
employee characteristics have diverged slightly across large and
small manufacturing establishments (the same sign, though of a
smaller magnitude than found by Davis and Haltiwanger). There is
no specific theory that posits this pattern of results.

7.3 Robustness checks

We performed a few additional robustness checks (results are
available on request). The results are as expected for medium-sized
firms (100 to 1,000 employees), with changes the same size as but
smaller than the changes between the changes between small and
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large firms. The results are also similar if we choose 1979 or 1993
as a base year, instead of our use of an average of the two.

8. Discussion

The forces underlying the large-firm advantage in wages have
remained a topic of discussion and research for more than half a
century. One view argues that large firms are better able to use
highly skilled workers. The observed wage advantage of large firms
is an outcome of both large firms’ greater use of more highly skilled
workers (sorting) and the fact that large firms generate larger
returns to those workers. As not all of the productivity-related traits
are observable, a regression will leave some part of the skill-related
returns attributed to firm size.

The emerging stylized facts on returns to skill and size challenge
this view. Rising returns to observed skills have been well docu-
mented. Any model of rising returns to skill implies that returns to
observable skills such as age and education rose (hypothesis 1). If
size is proxying for skills and skills are sorted by firm size, returns
should have risen for characteristics disproportionately present at
large firms (hypothesis 4). Consistent with such findings and the
hypothesis that firm size proxies for skill, large firms continue to
pay more than small firms. Running counter to this view, however,
the pay advantage of large firms has declined over the past two
decades even as returns to skills have risen.

This article examines this issue through a decomposition of May
1979 and April 1993 CPS data by firm size and year. If technologi-
cal change affects large and small firms similarly, then the decom-
position of these data does not support the view that firm size
proxies for skills. Although there is evidence that returns for char-
acteristics common at large firms are rising, we find substantial con-
vergence in the returns and characteristics of large and small firms.
These results are only with regard to observed characteristics, but
it is unlikely that observed and unobserved characteristics and
returns would move in opposite directions.

One possible explanation for this divergence from the ‘size as
skills’ hypothesis is that while skill-biased technological change has
proceeded over this period, it has been biased toward smaller firms.
Had technological change been size neutral or biased toward larger
firms we would have expected to observe an increasing concentra-
tion of highly skilled workers at large firms (hypothesis 2A) and a
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larger gap between the wages of large and small firms (hypothesis
3A). As noted, we find no evidence of either trend. However, when
technological change is biased toward single-plant firms, we expect
that highly skilled workers will be less concentrated in large firms
(hypothesis 2B) and the wage gap between large and small firms will
decrease (hypothesis 3B). This outcome is consistent with the neg-
ative shifts in the first two elements of our decomposition. It is also
consistent with shifts in some of the important sub-components of
these elements. The gaps in tenure, age, and percent female have all
narrowed, as has the gap in the percentage of union members in
large and small firms. The characteristics that most directly measure
human capital — age and education — remained essentially stable.

Taken as a whole, our result suggests that the reduction in the
costs of computing since 1979 may have substantially reduced the
historic economies of scale in technology use enjoyed by multi-
establishment firms. This size-biased and skill-biased technological
change, in turn, has resulted in a narrowing of the differences in the
characteristics of the labor forces of large and small firms, in the
returns to characteristics of those labor forces, and in the wages
earned by the employees in large and small firms.

At the same time, these patterns do not show up in goods-
producing sectors (where the size–wage gap has been fairly flat) or
between large and small establishments at large firms. Thus, no
single story appears consistent with all the patterns we observe. It
may be that technology, or its impact, is not homogeneous by
sector. It may be that goods-producing and service industries use
different types of computers or information technologies, that 
the effect of these technologies is quite different, or that the speed
of the effect differs by industry. More disaggregate examination or
examination over a longer period may provide further insights into
the relationship between skills, size and compensation and how this
is changing over time.
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Table A1. Sectoral distribution of employment by firm size

1979 1993

Distribution of Distribution of
employment employment

Industry No. of obs (as proportion) No. of obs (as proportion)

Mining 165 113
1,000 plus 0.694 0.479
100–999 0.173 0.277
Under 100 0.133 0.244

Construction 758 612
1,000 plus 0.101 0.106
100–999 0.171 0.157
Under 100 0.728 0.737

Non-durables 1,418 1,198
1,000 plus 0.532 0.537
100–999 0.240 0.233
Under 100 0.227 0.240

Durable goods 2,364 1,597
1,000 plus 0.652 0.567
100–999 0.177 0.234
Under 100 0.172 0.199

Transportation 535 576
1,000 plus 0.523 0.569
100–999 0.339 0.132
Under 100 0.138 0.299

Communications 243 204
1,000 plus 0.806 0.789
100–999 0.075 0.101
Under 100 0.118 0.110

Utilities 160 152
1,000 plus 0.774 0.721
100–999 0.124 0.147
Under 100 0.102 0.131

Wholesale trade 645 625
1,000 plus 0.249 0.284
100–999 0.246 0.248
Under 100 0.505 0.468

Retail trade 2,396 2,494
1,000 plus 0.313 0.465
100–999 0.123 0.118
Under 100 0.565 0.417

Finance, insurance, etc. 916 1,020
1,000 plus 0.430 0.524
100–999 0.187 0.189
Under 100 0.384 0.288
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Table A1. Continued

1979 1993

Distribution of Distribution of
employment employment

Industry No. of obs (as proportion) No. of obs (as proportion)

Service industries 428 536
1,000 plus 0.187 0.323
100–999 0.113 0.176
Under 100 0.700 0.501

Professional services 1,767 2,488
1,000 plus 0.228 0.327
100–999 0.264 0.252
Under 100 0.509 0.421

Table A2. Distribution of employment by establishment size

Establishment size 1979 (%) 1993 (%)

Under 25 36.7 33.2
25–99 24.0 25.5
100 plus 39.3 41.3

Table A3. Establishment size effects on wages: 1979–93

1979 1993

Real (1993 dollars) wage by establishment size
Under 25 employees $10.43 $9.94
25–99 employees $11.88 $11.40
Gap in log wage over small firm wage 13.9% 14.7%
100 or more employees $14.13 $13.69
Gap in log wage over small firm wage 35.5% 37.7%

Regression estimates of medium- and large-firm effects on log(wage) 
(t-statistics in parentheses)

25–99 0.0645 0.035
(6.5) (3.7)

100 plus 0.154 0.111
(14.9) (12.2)

Notes: Control variables are listed in Table A4. Small establishments (<25) are the omitted
category. Deflation uses the CPI-U-X1. Note that large establishments have 100 or
more employees, while large firms have 1,000 or more employees.
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Notes

1 To simplify the model we measure firm size as the number of establishments,
not the size per establishment. Alternative models could assume that PCs reduce
the fixed cost of information technology. In such a model computers are adopted
at smaller establishments and the highly skilled labor that is complementary to
computers also shifts to smaller establishments. Thus, the main results of our
model would go through.

2 The coding of the employer size variable was altered in 1988 by a change in
the top coding of establishment size from 1,000 to 250. In both years, individuals
were first asked the employment of the establishment in which they work, then
whether they work for a multi-establishment firm and then, if they do, the employ-
ment of the firm. All questions are reported as discrete categories. In 1979, estab-
lishment size was top coded at 1,000 employees, but it was top coded at 250 in
1993. As a result, there are a small number of individuals who worked in large
single-establishment firms in 1993 who were classified as being in firms of 100 to
499 employees rather than being properly recorded as working in firms of 500 to
999 or 1,000 or more.

3 The CPS provides employment-weighted measures of employer size (a ‘white
pages’ view), rather than an employer-weighted measure (a ‘yellow pages’ view).
Employment-weighted statistics result in a higher mean employment size and 
a firm size distribution more heavily weighted toward large firms. Employer-
weighted estimates provide a lower mean and median and a distribution skewed
toward small firms because there are large numbers of extremely small firms in the
USA. Employer-weighted statistics are computed assigning smaller employers the
same weight (importance) as the largest employers.

4 The shift of employment toward larger firms is the reverse of prediction of the
theory that the introduction of PCs would result in a decline in the employment
size of firms. The difference between a comparative static exercise and the world
may be due to the multitude of factors other than those under study, which affect
firm size.

5 Changes in the interception associated with changing the omitted categories
are largely balanced by corresponding shifts in the effect of personal, occupation
and industry effects; changing the omitted group results in only modest changes
in the contribution of part (A) of the decomposition to the size–wage gap or in
the overall size–wage gap.
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