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Introduction:

The notion that small business is responsible for most if not all
new jobs created over the last 10 to 15 years has almost come to be
accepted as conventional wisdom. It is often quoted in the media,
by prominent politicians and academics. This notion has been
recently supported in studies by Birch (1987) and those emanating
from the Small Business Administration in the United States.
However, many have argued that such claims are unfounded, and are
in fact myth (Davis, Haltiwanger and Schuh (1993), OECD (1994)).
The whole debate centers around two main issues: first, on the
guitability of the data used for analyzing the job generation
process, and second, on the criteria used for assigning a size
class tokthe unit of observation, which can either be at the firm

or plant level.

Why do we want to measure this and what are the implications? The
main reason is policy related: government policies are formed which
grant special tax status and preferential loans to smaller firms
based on the premise that providing these incentives will further
enhance their job creation potential, one which is assumed to be
relatively superior to that for larger firms. Furthermore, we are
interested in méasuring this phenomenon as it relates to empirical

studies! which find that larger firms pay a higher wage, offer

1 Morissette (1993) and Brown and Medoff (1989), find a
positive relationship between employer gsize and wages. In general,
jobs in small firms pay a lower wage, even after controlling for
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better fringe benefits, and are 1less 1likely to subject their
employees to permanent layoffs. Efficiency wage theories suggest
that these differences exist because employers are willing to pay
economic rents. These rents are paid to the employee in return for
higher productivity, to minimize turnover costs or simply because
their need relatively less supervision. As such, this wage rigidity
on the part of some employers is a major cause of unemployment.
Gera and Grenier (1991) find that inflexible wages may have
contributed to unemployment in high-wage industries in the 1980s.
Displaced workers in these high wage industries remained unemployed

longer and thus contributed to higher unemployment levels.

There are further implications for the study of labor market
dynamics. Research has focused extensively on labor supply
characteristics of those who are unemployed and for how long. Very
little attention has been given to labor demand and how individual
firm behavior impacts on how workers and jobs are matched, and the

repercussions for unemployment.

Notwithstanding, this paper is mainly interested in the empirical
measurement of job creation and destruction by employer size class.
To this end, section 1 describes the basic concepts and definitions

applicable to this topic. This is followed by a discussion of some

differences in worker and job characteristics. They are also less
likely to be unionized and thus tend to provide fewer fringe
benefits. Gera and Grenier (1991) also find evidence of
interindustry wage differences, which suggests evidence of
efficiency wages.
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. of the statistical biases present in traditional measures used to

quantify the differences in the job creation performance of large
and small firms. Section 1 will also discuss the extent and nature
of fluctuations in labor demand and how to interpret measured
differénces in employment growth by employer size. In section 2, we
turn to a presentation of the results of studies by Davisg,
Haltiwanger and Schuh (1993), Picot, Baldwin and Dupuy (1994), and
international data obtained from the OECD. This is followed, in
section 3, by a presentation of original empirical research using
monthly survey data. The results for cohorts of "continuing"

establishments in commercial industries in Canada are presented.
1. Concepts and Definitions:

In this section, we discuss the concepts and definitions common to
most studies measuring this phenomenon and to the original

empirical study‘presented in section 3.

1.1 Standard definitionms:

1.1.1 Job:

A job is defined as a "filled position" which is remunerated. There
is no distinction made between full or part time positions and a

job is not employee specific.

1.1.2 Employer:

There are basically two observational units of analysis used to
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" define an employer. Establishments generally correspond with a

production unit or a plant (ex. of manufacturing), while firms
usually correspond to legal (ownership) units®. Both are useful,
however, establishment data is often favored because it is at this
level that industrial activity takes place. Further, the use of
establishment data does not mask intra-firm movements between
production units in measuring gross job flows. On the other hand,
decisions related to the work force are usually taken at the firm
level. Therefore, the use of the unit of analysis should depend on

what we are trying to measure or evaluate.

1.1.3 Scale:

An establishment or a firm's scale at any given point in time is
determined by its number of employees. There are other measures of
scale which are often used, such as revenue and assets. These are
not ekploited in this paper. Nevertheless, each measure of scale is
sensitive to differences in the production processes between
industries. Specifically, significant differences in labor
intensiveness across industries will greatly influence what is

considered "large" based on the number of employees variable alone.

2  The Central Frame DataBase (CFDB) of Statistics Canada

defines a business entity as consisting of a single or many legal
entities with consolidated operations and financial statements. A
business entity will possess a legal structure, made up of
companies or legal entities (firms) and an operational structure
(made up of production centers) which is related to a statistical
structure consisting of an enterprise, companies, establishments
and locations. Companies typically correspond to a single legal
entity, except if the enterprise's operational structure crosses
legal entity boundaries. Establishments generally correspond to a
production unit where industrial activity is measured.



O

C

5
However, it is generally accepted to define small firms as those
with less than 100 employees. Medium sized firms typically employ
between 100 and 500 employees. Large firms usually have 500 or more

employees.

These criteria can be similarly applied to establishments (or
production units) when delineating between small, medium and large.
In this study, small employers, whether referring to establishments
or firms, are further disaggregated into micro-sized (1-19) and
those with 20-49 and 50-99 employees. Medium-sized employers are
divided into those with 100-199 employees and those with 200-499

employees. Large employers are those with more than 500 employees.

1.1.4 Net versus Gross Job Change:

The traditional focus has been on measuring net employment change.
Whether measured in terms of labor supply or labor demand, this
measure masks the significantly larger gross flows of workers in
and out of employment, or the gross flows in terms of the creation
and destruction of employment opportunities. Therefore, in
measuringvthezgfoss job flows associated with changes in the demand

for labor, we make the distinction between 4 types:

1- Gross job creation by expanding establishments:
The sum of all employment gains for existing establishments
between time t-1 and t.

2- Gross job creation due to establishment births:
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The sum of all positions created as a result of
establishment openings at time t.

3- Gross job destruction by contracting establishments:
The sum of all employment losses for existing establishments
between time t-1 and t.

4- Gross job destruction due to establishment deaths:
The sum of all positions eliminated as a result of

establishment closings at time t.

The first two points measure gross job creation (or gains), while
gross contraction and exit constitute gross job destruction (or
losses). Net job change is the difference between the gross gains

and gross losses.

The sum of gross gains and losses are a measure of job turnover.
However, since we measure net Jjob changes for individual
establishments, actual job turnover will tend to be under-estimated
because we do not measure within-plant job changes. Measures of job
turnover based on observations at the firm level will further

conceal intra-firm job flows between establishments.

1.2 Data Sources and Statistical Biases:

1.2.1 Traditional Measures:

The use of gggregated data (i.e. industrial estimate by employer
size) or of changes in the size distribution of employment in order

to evaluate the relative job creation performance of small and
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large firms may lead to erroneous conclusions. Aggregated data,
such as that published through the Survey of Employment, Payrolls,
and Hours (SEPH), provide employment estimates by industry for
firms with less than 200 employees and for those with 200 or more

employees (see Figure 1).

Figure 1
Employment over the long-run
SEPH data, Comercial Industries
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Using this as a data source leads to two main problems. Firstly,
only net employment change for two broad size categories can be

- measured. Secondly, the net job changes in the size categories are



8
biased because firms can migrate between size classes from period
to period. Therefore, during periods of recession and downsizing,
employment losses experienced by larger firms would appear as gains
for smaller firms. Conversely, during periods of recovery and
expansion, gains by smaller firms would appear as losses and tend

to inflate job gains in the large size class.

Similarly, studies which use changes in the size distribution of
employment in order to evaluate the job creation ability of large
and small firms suffer from the same bias. As firms grow or
shrink, they can migrate between size classes and thus cause

changes in the size distribution of employment.

It is a common practice to observe changes in the size distribution
of employment in order to study the evolution of employment.
However, it is quite different than to infer that small firms are
Qrowing faster than large firms (or vice versa) given a change in
the distribution. As a general rule, all that can be deduced from
these studies is whether or not net employment shifts have occurred

over time between employers of various size.

1.2.2 Longitudinal and cohort data:

Many authors (Davis, Haltiwanger and Schuh (1993), Picot, Baldwin
and Dupuy (1994), OECD (1994)) have argued that the job generation
process can only be adequately measured using iongitudinal data,

given the 1limitations and bias found in aggregate and size
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distribution data. In fact, longitudinal census type data’ is an
excellent source for such analysis. However, it is not unique. What
is important is that the data used be disaggregated (establishment
or firm 1level) and that the units be comparable over time,

available at regular intervals and based on random samples.*

The use of cohort or panel data from a sample survey such as the
Survey of Employment, Payrolls and Hours (SEPH) is also acceptable.
However, there are some shortcomings to using this data source.
Firstly, we cannot estimate employment levels, and therefore the
total number of jobs created or destroyed, because survey responses
are used to assign the size class of the establishments in the
cohort. Since actual survey responses are used to define the
employer's size category, the contemporaneous size characteristics
of the entire population are unknown and estimation is
inconvenient. Secondly, inadequate information on actual births and

deaths of establishments on the sampling frame means that we cannot

® Longitudinal databases in the U.S. include the Longitudinal
Research Database (LRD), and the Dun and Bradstreet file which was
developed into a database by the U.S. Small Business Administration
(SBA). In Canada, the Longitudinal Employment Analysis Program
(LEAP) database is a longitudinal file of companies, not
establishments. This database covers the entire population of
approximately 760,000 companies in commercial industries operating
in Canada. Further, the Dun and Bradstreet file of the U.S. S.B.A.
is no longer used due to several inadequacies of the database.
However, many studies have been based on this file, namely Birch
(1987 and previous studies), Evans (1987), and others. For a
discussion of the limitations of this database, see OECD Employment
Outlook 1994, pp.108, and Davis, Haltiwanger and Schuh (1993).

* These requirements for acceptable data sources are those
suggested by the OECD in the Employment Outlook, 1994.
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properly identify and estimate jobs created and destroyed by entry

and exit’.

The anélysis of job creation by employer size using cohorts of
employers from sample surveys is also subject to sample selection

bias. This bias occurs because smaller firms are more likely to

_ fail as opposed to downsizing. The latter being more common in

large firms. These firms which exit are those which would have
otherwise had negative growth rates. As such, because of exit, and
replacement by entry of another firm, the gross creation rate and
the gross destruction rate for the smaller firm sector is over-

estimated.

1.2.3 "Regression-to-the-mean" bias:
The use of longitudinal or panel data does not eliminate all
statistical biases associated with measuring employment growth by

employer size. "Regression-to-the-mean" bias® occurs as a result of

5 This points to the need for further research, especially
with respect to the data which is presented by this author using
monthly survey data. The Central Frame DataBase of Statistics
Canada has problems in identifying "real" births and deaths. As
such we cannot properly estimate job creation and destruction due
to entry and exit. Because of the limitations associated with
estimation techniques when population characteristics are unknown,
we cannot, at this time, provide monthly estimates for the number
of jobs <created and destroyed due to entry/exit and
expansion/contraction in firms of different sizes.

¢ pavis, Haltiwanger and Schuh (1993) provide aa good

illustration of the regression fallacy. The example calculates

growth rates for individual firms and by size class over a 3 year

period to illustrate how apparently valid measurement practices

lead to erroneous conclusions regarding the size-growth
(continued...)
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transitory fluctuations in employer size, or because of measurement

error, which leads to fluctuations in observed employer size.

In studies using longitudinal data, employers are usually
classified according to the employment level in the base year for
which a growth rate is calculated. Each period, the employer is re-
classified accordingly. Thus, the classification variable (employer
size) is influenced by the variable of interest (growth rate in

employment) .

The use of longitudinal data eliminates the aggregation bias caused
by the migration of employees between size classes (i.e. in terms
of the impact on the calculated net growth rates by size class).
However, the traditional measures used in longitudinal studies
imply that the employer may be re-classified from period to period,
whether they have experienced a permanent or a temporary change in

employment level.

Fluctuations in labor demand at the firm or establishment level are
often transitory responses to changes in demand and technology.
These changes are temporary and thus likely to be reversed in
subsequent periods. Therefore, firms classified as small are more
likely to have suffered a recent contraction, and are therefore

more likely to expand, as they return to "normal" employment

(...continued)
relationship. See also Leonard (1986a) for a discussion of
regression to the mean bias.
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levels. This is especially true during a period of recovery. On the
other hand, firms which are classified as large are more likely to
contract, and this especially during a period of economic downturn.
Further, smaller firms tend to exhibit higher variance in
employment growth than larger firms. Therefore, the criteria used
for determining employer size must minimize the impact of these
fluctuations and better reflect the "long run" employment level of

the firm.

The methods used to remove these statistical biases are different
whether the empirical study applies a theoretical models using
regression techniques’, or whether the study uses longitudinal

data.

1.2.4 Measuring employer size:

In order to evaluate the impact of "regression-to-the-mean" bias,
different methods suggested by Davis, Haltiwanger and Schuh (1993)
are used for determining the size class of the employer. There are

three basic methods:

- "Base year" method:
An employer is assigned a size class based on its
level of employment in the first year of the

period for which a growth rate is calculated.

7 Regression techniques to remove heteroscedasticity,

"regression-to-the-mean" and sample selection biases are discussed
in Hall (1987) and Evans (1987a,b).
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- "Current size" method:
An employer is assigned a size class based on the
simple average of the current employment level and

its employment in the previous year.

- "Average entire period" method:
An employer is assigned a size class based on the
average of all observations over the entire period

under study.

A variant of the base year method:

{i} - "prior base year" method (Picot, Baldwin and Dupuy (1994)):
An employer is assigned a size class according to
the average of employment in the year prior and
the base year of the period for which a growth

rate is calculated.

Davis, Haltiwanger and Schuh (1993) suggest that the measure of
employer size which fully accounts for "regression-to-the-mean" is
the average employer size over the entire period under study.
Picot, Baldwin and Dupuy (1994) argue that this long run average
creates a bias of its own, depending on whether the plant or firm
is expanding or contracting linearly over the period under study.
That is, the firm does not experience transitory fluctuations which

Q:f are corrected in future periods.
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Figures 2 and 3 show a hypothetical case of an expanding and a
contracting employer. These figures illustrate how the different

sizing methods influence the results.

Figure 2 -
Example: Expanding Establishment
Different sizing methods
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Example: Contracting Establishment
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Point A corresponds with the employer size class assigned under the
"base year" method for the employment change between period 1 and
period 2. Point B is'the,size class assigned using the "current
size" method between period 1 and period 2. Point C refers to both
the "average entire period" (for pl to p2 and p2 to p3) and the
"base year" method for the change between period 2 and period 3.
Point D corresponds with the "current size" method between period
2 and period 3. We can see in this simplified example that changes
in the level of employment can lead to significant differences with

respect to which size class an establishment is assigned.

The main problem with using "average entire period" method,
compared with the "base year" method, is that small expanding firms
are assigned to a larger size class (point C vs point A in Figure
2) . Large contracting firms are assigned to a smaller size class
(point C vs point A in Figure 3). The result is that the small firm
category will only consist of small firms which are stable, as well
as larger firms which have downsized considerably. The larger firm
size class will consist of smaller firms which have expanded
considerably and large firms which have remained stable. The middle
size classes will consist of gainers and losers and a stable

portion.

It is therefore important to understand that attempting to remove
the bias caused by transitory changes in employment leads to

another. Picot et al.(1994) argue that the "base year" and the
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"average entire period" methods constitute two extremes, and that

the appropriate measure lies somewhere in the middle.

Furthermore, we should note that taking the average over the entire
period under study to determine the size class becomes more biased
as the period under study is lengthened. Firms' product lines and
technology change over time. Therefore, scale is not necessarily
independent of time, especially beyond a 10 year period. As such,
the "average entire period" should be limited, to perhaps 5 to 7

years, in order to establish the long run intended scale.

The "current size" method, which is the simple average of current
employment and the employment level in the previous period, is a
compromise between the "base year" and the "average entire period"
methods. This method also suffers from the "regression-to-the-mean"
bias, as it is unlikely that transitory chahges are fully corrected
over two periods. Depending on the severity of the transitional
change in the level of employment, the "current size" method will
yieldvsignificantly different results than the "base year" method

and therefore reduce the bias.

1.3 GrOBS‘Job Flows:

1.3.1 The Extent of Gross Job Flows:

We now turn to a discussion of the measurement of gross job flows.
The lack of longitudinal data has until recently prevented the full

measurement of gross employment flows due to entry, exit, expansion
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and contraction of individual firms or establishments.

Empirical studies in the U.S. and Canada’ have documented the
extent of gross employment flows relative to net changes in
employment (in terms of labor demand). The table below shows the
average annual gross rates of employment gains and losses and the
resulting net employment change for firms in "Commercial
industries"’ in Canada between 1983 and 1991. We can see that even
though net employment change is small, it consists of significantly

larger gross flows.

Table 1 shows that between 1989 and 1991, gross job creation
averaged 13.4% annually. This rate is decomposed between jobs
created by expanding firms and those created from firm entry. Of
the 13.4% rate, 10 percentage points are due to expanding firms,
while the remaining 3.4 percentége points are from new firms. On
the other hand, jobs were eliminated at an annual rate of 16.5%, of
which 12.8% resulting from firms contracting and 3.7% due to firm

exit. Netting this out yields an average 3.1% decline, or a net

® Studies which document the extent of gross job flows

relative to net employment change are numerous. These include Birch
(1987 and earlier studies), Armington and Odle (1982), Leonard
(1986b), Baldwin and Gorecki (1990 and earlier work), Dunne,
Roberts and Samuelson (1989a,b), Davis and Haltiwanger (1990,
1991a,b), Evans (1987a,b), Hall (1987) to name a few.

° Commercial industries can also be defined as the "Private
gsector". Industries excluded from this aggregate are Public
Administration, Health and Education Services, Agriculture, Fishing
and Trapping, the military, Personal Households, and Non-profit &
Religious Organizations, and the self employed.
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,loss,kon éverage, of about 300,000 jobs per year. While these data
originate from administrative data and the Longitudinal Employment
Analysis Program (LEAP) database, similar results from a monthly
survey of establishments (SEPH) show that for commercial

industries, employment fell by 580,000 jobs between 1989 and 1991.

Table I
Gross Gross Gross |Gross Gross Gross Net Net Eet Job
Total New Expan- |Total [Bxit iCon- Total |entry[Expan- |Turn-
Gains Firms sion |Losses traction sion over
lios3- fa.5 .2 1.2 11.9 [3.1 Js.8 2.6 0.2 2.4 [26.3
1991 ‘
1983- |14.9 3.2 11.7 |10.1 2.8 7.3 4.8 0.3 4.4 [25.0
1989
1989- {13.4 3.4 10.0 p16.5 3.7 12.8 -3.1(-0.3]-2.8 |29.9
1991 .

Source: OECD(1994), LEAP database, Statistics Canada.

The sﬁm of the 4 gross flows described above provide for a measure
of job turnover. We see from Table 1 that turnover averaged 25.0%
between 1983-89 and increased to 29.9% between 1989-91. This
suggests a relationship between job turnover and cyclical

fluctuations.

Further, this information shows that the net change in employment
in mainly influenced by employment fluctuations in existing firms,
through expansion and contraction. This finding is typically
observed using different sources and for most countries. The OECD
(1994, table 3.1) finds that the main source of the increase in

employment in OECD countries was the expansion of existing firms
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and that overall, fluctuations in the rate of openings had little.

effect on net employment change during the 1980s.

In fact, entry and exit is mainly a small employer phenomenon.
Opening establishments have an average of 2.2 employees, and 98% of
new establishments are in the 1-19 employee size class. Meanwhile,
deaths are more likely to occur in smaller establishments because
of various factors including poor management practices, limited
access to resources, financing and market information. They also
tend th rely on local and domestic markets and are thus more
sensitive to demand fluctuations. Empirical evidence also suggest
that industries with high entry also have high failure rates, which
suggest some industry structure in failure rates. As a global
measure, only 3 in 5 firms survive past their third birthday, and

only 1 in 5 make it past five years.

1.3.2 The Nature of Gross Job Flows:

The large fluctuations in labor demand, as seen in the data
presented above, suggest that job turnover is intimately related to
worker turnover. In fact, a significant proportion of worker
turnover is due to temporary and permanent layoffs. What proportion
of worker turnover can be attributed to job turnover, or in other
terms, to the creation and destruction of jobs at the establishment

or firm level?

Empiricai studies have recently attempted to measure this
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relationship. Davis and Haltiwanger (1990,1991), and Leonard
(1987), célculate that between 35-50%'° of worker turnover is due
to changes in establishment level opportunities for manufacturing
industries in the U.S. These measures will vary between industries
and across countries. However, they suggest that a significant
proportion of worker flows in and out of employment, as well as in
and out of the labor force, are caused by shifts in the demand fof

labor.

The study of the magnitude of gross job flows has shown that these
are affected by structural change and cyclical fluctuations in
aggregate demand. Empirical studies have shown that job turnover,
or the sum of gross job flows, is a continuous process. Gross job
creation and destruction rates are consistently high through time,
as employment opportunities shift between firms and across

industries.

However, we know that the rate of job turnover is sensitive to the
business cycle. Firm entry and expansion is pro cyclical, while
firm exit and contraction is counter cyclical. During economic
expanéions, job creation due to firm entry and expansion increases

while job destruction due to exit and contraction decreases. During

® pavis and Haltiwanger acknowledge that their measure does

not include the chain effect created by the movement of previously
employed individuals into newly created jobs, thus forming a chain
of quits and hires. Furthermore, worker turnover is also created as
older workers retire and younger workers enter the labor force.
This latter effect is calculated at approximately 12% of total
worker turnover.
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economic downturns, the reverse happens, job creation decreases,
while job destruction increases. As such, the relationship between
job turnover and the business cycle is ambiguous, and depends on
whether or not the increases (decreases) in gross job creation

cancel out the decreases (increases) in gross job destruction.

Let us assume that structural change can be adequately quantified
by measuring shifts in employment between industries in decline and
industries in expansion. Then we would expect that the net change
in employment in declining industries would be predominantly made
up of job losses in most firms and, relatively few new jobs within
the industry. Conversely, for expanding industries, we would expect
that the net growth in employment would consist of mostly job gains
with only a few job losses. The same should be observed if we refer

to the movement of jobs between regions.

What does the empirical data suggest? Studies by Dunne, Roberts and
Samuelson (1989) and Davis and Haltiwanger (1991) find that inter-
industry shifts (two-digit SIC level) account for less than 20% of
gross employment flows. Dunne, Roberts and Samuelson (1989) accept
that this measure is sensitive to the level of aggregation. As
such, they calculate the gross job flows at the four digit SIC
level. They find that for every job created in an expanding
industry, .6 jobs were eliminated, and for every job lost in a

declining industry, .6 jobs were created.
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Further, several studies have shown that the importance of
structural change is somewhat intensified during economic
downturns. Some have suggested that periods of recession may force
inefficient producers out (due to older technology). Also,
intensified competition may lead to more failures. What can we
conclude from these findings? Structural change and cyclical
fluctuations, however important, do not explain the consistent
turnover in employment within industries. What are the factors
explaining this phenomenon if it is not structural change? Do these
gross flows exhibit a structure, are they concentrated in large or
small firms, or in new or old firms? To answer this, we must turn
to dynamic models of firm growth to explain this heterogeneity in

firm behavior.

1.4 Models of firm growth:

The previous section has demonstrated the significance of the gross
job flows underlying changes in net employment. Further, we have
seen that these flows are not fully explained by structural change
and cyclical fluctuations. This section presents various growth
models and will attempt to provide a basis for the interpretation

of empirical results on the size-growth relationship.

1.4.1 Firm Growth is Independent of Size:
Early empirical studies of firm growth by Hart and Prais (1956),

Simon -and Bonini (1958), and Pashigian and Hymer (1962) found that
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there was no relationship between firm growth and size. These
studies restricted their analysis to continuing firms and thus
treated growth as being independent of firm exit. These studies,
along with later theories by Lucas (1967,1971,1978) and others

assumed that firm growth was independent of firm size.

1.4.2 Jovanovic's passive learning model:

In response to empirical findings of an inversé relationship
between growth and size, one which conflicted with proportional
growth law, Jovanovic (1982) develops a model of "noisy" selection

and learning with heterogeneous firms.

While the model is quite extensive, it basically stipulates that
firm size is determined by the level of efficiency attained. In
this model, the level of efficiency attained is determined by the
firm's age. Firms are learning as they age. They can either learn
the right way by obtaining the information which allows them to
minimize costs, and therefore prosper and expand, or they can only
obtain "unfavorable" information relative to efficiency, in which

case they will choose to exit.

The model finds and proves, that younger (and also by definition
smaller) firms have higher and more variable growth rates, than
older (and by definition larger) firms. The model also finds that
younger firms have higher growth rates than older firms, holding

firm size constant. However, within this model, a firm's size is
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endogenously determined by its age. Small firms are homogeneous
within their size class, and the heterogeneous behavior of firms is

based on age and influenced by learning.

1.4.3 Leonard's "regression-to-the-mean" model:

Leonard (1986a) develops a stochastic regression model where small
firm employment growth is disproportionately higher than for larger
firms. However, this can be entirely attributable to "regression-
to-the-mean" bias. This bias is caused by transitory deviations in

employment level from long-term optimal scale.

The model assumes that economies of scale depend on technology and
market size and determine optimal plant or firm size. The model
consists of a time invariant distribution, a transitory error term,
and partial adjustment toward the mean. Given these components, the
model predicts that firms classified as large are expected to

contract, and firms classified as small are expected to expand.

While this suggests that firm size has an impact on growth, in
theory, the expected sign of the adjustment parameter implies that
job growth in small firms could be the result of "regression-to-

the-mean".

The main result of Leonard's model is that he finds that the
greater the deviation of firm size from its mean, the greater the

likelihood that future movements will be corrected. Empirical



25
results have shown that growth rates for smaller firms have higher
variance than larger firms. The employment level for smaller firm
will tend to fluctuate around the growth path towards optimal size.
Larger firms, having reached optimal size, tend to exhibit fewer

and less pronounced fluctuations in their employment level.

Leonard (1986b) finds that while the gross job creation rate is
higher for smaller firms, the growth is not compounded. That is,
each year a new set of establishments account for much of the
growth. As such, transitory changes are more common, while
continual linear growth is the exception. The impact of
"regression-to-the-mean" on the results are more likely to over-

estimate both gross expansion and contraction for smaller firms.

1.4.4 Baldwin and Picot's intuitive growth model:

Baldwin and Picot (1994) provide an intuitive explanation of the
dynamic growth paths of small firms. The learning model assumes
that a change in technology or a shift in demand will result in the
entry of new small plants. As such, employment growth increases for
small plants. The impact on net growth by size class is ambiguous
and depends on the substitution effect with other plants and on the
growth path of the new small plants. If the growth of new small
plants is not at the expense of other small plants, then the small
plant sector will show positive net growth in the short-run. If it
is, there is no effect on net employment growth for either small or

large plant sectors (i.e. the new small plant supply only that part
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of new demand following the demand shift). However, if new small
plants grow and- capture market share previously held by large
plants, then net employment growth in small plants will increase

while that for larger plants will fall.

The model argues that in the long run, small plants eventually
learn to produce in larger quantities and employment growth leads
to a movement up to a larger size class. Assuming no substitution
effect and no new entrants, this leads to higher gross and net
employment growth in middle and larger size classes. In this
context, what happens to the smallest size class 1is entirely

dependent on entry.

Furthermore, although structural change is slow, it is mostly found
in smailer plants. As such a 'wave' of new small plants does not
guarantee a permanent shift in the distribution of employment
towards smaller firms, since firms will learn to produce at larger
scale. However, if new technologies warrant a reduction in scale
through higher levels of automation and employment of more
productive workers, then the share of employment in smaller firms

will increase.

Although this model does suggest that the distribution of
employment can shift toward smaller firms, it does not explain why
smaller firms grow faster than larger firms. The relationship, in

theory, is between age and growth and not necessarily size and
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growth, although the two may be highly correlated.

1.4.5 Interpretation of growth models:
The interpretation of empirical results must be made in light of

these models.

The models of firm growth presented here do not suggest a direct
causal relationship between size and growth. The relationship, in
theory, is rather between age and growth, even though there is a
correlation between size and growth. Newer, and only by definition
smaller firms grow faster ﬁhan older, and by definition larger
firms. As a result, we should note that while we expect that some
small firms will experience higher growth relative to larger firms,

we can not generalize this to the entire population of small firms.

In fact, the majority of small firms in existence at any one time,
are not new. Many of these small firms never reach a scale which
renders them large. This is mainly because their optimal scale is
small and is determined by the industry in which they are found.
The largest share of small firms are found in retailing,
construction, other services'! and business services. Therefore, we

cannot expect that all small firms will grow to become large, given

11 oOther services include recreational services such as movies

theaters, golf courses, gambling establishments, amusement parks,
personal and household services like beauty shops, laundry and
cleaning services, and other services such as auto leasing dealers,

window cleaners, janitorial services, travel agencies and parking
lots and garages.
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differences in industrial structure.

We also expect that newer and smaller firms are more likely to exit
or fail. In terms of Jovanovic's model, new (small) firms which do
not learn how to minimize costs will exit (i.e. small firms cannot
possibly survive in this model). This creates a chain of entry,

partial growth to optimal scale, and exit of newer firms.

Given high failure rates (80% probability of failure within the
first 5 years), only 20% of firms grow and reach optimal scale. The
remainder do not obtain the favorable information which minimizes

costs, and they choose to exit.

Technological change is another cause of consistent job creation
and destruction, as older plants are replaced with newer plants
which use superior technology. As such, technological change may
result in a shift in employment towards smaller (in terms of

employment) and more efficient firms.

In this situation, smaller firms are better at adapting and also
déveloping new technologies, and thus we would expect them to
remain relatively smaller. This would explain the shift in the
distribution of employment towards smaller firms. However, the
relationship between technological change and growth rate is not so

clear. Considering a situation where new technology is applied at
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a faster rate in larger firms than in smaller firms'?, then we would
expect very low employment growth for larger firms while employment

growth in smaller firms continues to increase.

Therefore, the disproportionate growth observed in the small firm
sector using traditional measures can be attributable to many
factors. Some of the growth is explained by passive learning
(perhaps 15% as suggested by Davis and Haltiwanger (1991)), some by
technological and structural change, some by the consistent entry
and exit of small firms, and some by the "regression-to-the-mean"

bias.
2. Recent empirical evidence:

In this section, we examine the results from studies in the United
Stétes and in Canada which show quite clearly how the results are
sensitive to different measures of the size-growth relationship.
The study by Picot, Baldwin and Dupuy (1994) is based on data for
firms in commercial industries in Canada between 1978 and 1992. The
results of the study by Davis, Haltiwanger and Schuh (1993) are for
establishments in manufacturing industries in the U.S. for the

period 1973 to 1988. These differences are not important since we

2 Large firms tend to do more R&D, and have relatively better
access to capital and financing required to adapt to new
technology, or to develop new technology. Conversely, one could
argue that smaller firms are more flexible and able to quickly

respond to emerging markets and the application of new technology.
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are interested in the results for the various sizing methods and

the impact of "regression-to-the-mean" bias, within each study®.

2.1 Picot, Baldwin and Dupuy (1994):

Table 2 and table 3 show the results of the study by Picot et al.
(1994). The data wused for this analysis originate from
administrative records compiled into the LEAP' database of
Statistics Canada. This longitudinal database is at the legal
entity or firm level. The results combine employmeﬁt gains and
losses due to entry and exit and employment changes for existing or
continuing firms. The job gain and loss rates are averages for the

period 1978 to 1992.

Furthermore, the authors present the results using 4 different
methods for sizing firms, and for various period averages. The data
presented here is only part of the results contained in their

paper. However, their main conclusions are summarized below.

3 For a comparison of U.S. and Canadian Manufacturing

industries, see Baldwin, Dunne and Haltiwanger (1994), Baldwin and
Picot (1994) as well as Picot, Baldwin and Dupuy (1994) which
presents results similar to those in Table 2 and 3 found in this
paper (for Manufacturing industries). :

" The Longitudinal Employment Analysis Program (LEAP) database
is a longitudinal file of companies (firms), not establishments.
This database covers the entire population of approximately 760,000
companies in commercial industries. The measure of employment is
estimated for each company based on the payroll reported to Revenue
Canada for the company. The payroll is converted to employment
(called "average labor units") using conversion factors derived
from the Survey of Employment Payrolls and Hours (SEPH). For more
on the LEAP database, refer to Picot, Baldwin and Dupuy (1994), and
other Statistics Canada papers quoted therein.



TABLE 2 (Picot, Baldwin and Dupuy (1994))
Job Gain and Loss Rates between consecutive years, avg 1978-1992

Canada, Total Commercial Industries

Firm
Size

0-19
20-49
50-99
100-499
500+
TOTAL

0-19
20-49
50-99
100-499
500+
TOTAL

- 0-19

20-49
50-99

.100-499

500+
TOTAL

Job Gain
Rate

26.7
14.9
13.0
111

5.9
13.4

234
15.9
14.4
12.2

6.8
134

26.5
14.9
13.0
111

5.9
134

Net Job Employment

Change Distribution

Rate (% of ALU's in Size class)

Job Loss
Rate
BASE YEAR
-18.6 8.1
-14.6 0.3
-13.8 -0.7
-11.9 -0.8
-7.1 -1.2
-12.1 1.3
CURRENT SIZE
-20.2 3.3
-14.2 1.7
-13.0 1.4
-11.2 1.0
-6.6 0.1
-12.1 1.3
PRIOR AVERAGE SIZE
-18.4 8.0
-14.7 0.2
-13.8 -0.8
-11.9 -0.8
71 -1.2
-12.1 1.3

240
11.9
8.3
16.0
39.7
100.0

242
11.9
8.3
16.0
39.6
100.0

243
11.9
8.2
15.9
39.5
100.0

Source: reproduced from Picot, Baldwin and Dupuy (1994), Table 1

TABLE 3 (Picot, Baldwin and Dupuy (1994))
- Job Gain and Loss Rates between consecutive years, avg 1978-1989
' .'Canada, Total Commercial Industries

Firm Job Gain Job Loss Net Job

Size Rate Rate = Change
Rate
‘ AVERAGE ENTIRE PERIOD
- 019 23.5 -18.4 5.1
20-49 17.0 -12.6 45
50-99 16.1 -11.2 3.8
100-499 12.2 -9.9 23
500+ 6.1 -5.4 0.6
TOTAL 13.1 -10.5 26
o CURRENT SIZE

0-19 246 -19.1 5.6

. 20-49 16.3 -12.3 3.9
- 50-99 14.5 -11.2 32
- 100-499 12.3 -9.8 25
500+ 6.1 -5.4 0.7

.- TOTAL 13.1 -10.5 26

~ Source: reproduced from Picot, Baldwin and Dupuy (1994), Table 2
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‘Table 2 shows the results using the "base year", "current size",

and "prior base year" methods, averaged over the period 1978 to
1992. The "base year" and "prior base year" methods yield similar
results, with smaller firms apparently responsible for all net
employment gains throughout the period. Under the "base year"
method, the average annual job gain rate is 26.7% for micro sized
firms (1-19 employees), the rate for firms with 20-49 employees
falls to 14.9% and continues to decline with increasing firm size
until the gross job gain fate for firms with more than 500
employees reaches 5.9%. The disproportionate gap between micro

sized firms and firms with 500 or more employees is 20.8%.

Conversely, the gross job loss rate is -18.6% for micro sized
firms, this rate falls to -14.6% for firms with 20-49 employees and
continues to decline until it averages -7.1% for large firms. The
difference between the loss rate for micro-sized and large firms is
11.1%. The resulting net rates suggest that only micro sized firms
(+8.1%) and firms with 20-49 employees (+0.3%) were net

contributors of jobs, on average, over the period.

The average "current size" method greatly reduces the contribution
of small firms to net employment growth. While the gross job gain
rate for micro sized firms decreases by only 3.3% to 23.4%, the
rate for large firms increases to 6.8%. The gap between micro sized
firms and large firms is reduced to 16.6% compared with a

difference of 20.8% under the "base year" method. On the other
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hand, the job loss rate for micro sized firms increases to 20.2%,
while the loss rate for large firms decreases to 6.6%. As a result,
the net rates now suggest that firms of all sizes contributed to
net job gain, on average, over the period. Nevertheless, micro
gsized firms register higher net gain rates than larger firms, and

the net rates decrease with increasing firm size.

The "regression-to-the-mean" bias significantly over-estimates the
contribution of small firms to net employment growth. The "current
size" method, although sensitive to transitory changes in
employment levels, is less biased but continues to over-estimate

growth in smaller firms.

The results using the "average entire period" method are presented
in Table 3. The period covered is 1978 to 1989, primarily because
there is a break in the LEAP database in 1989 as a result of
changes to the Business Register and the development of the new
Central Frame Data Base. Nevertheless, the results for the 1978-89
period show that the contribution of small firms is further reduced

when compared with the "current size" method.

‘The results show that smaller firms contributed more to net job

growth than larger firms. Picot et al. find that this is mainly due
to higher turnover for smaller firms. For continuing firms, they

find that employment in small and large firms tended to expand at
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approximately the same rate®.

They also conclude that the differential growth rates observed can
be attributable to faster growth in industries where small firms
account for a large percentage of employment. As such, changes in
the distribution of employment between industries is estimated to
account for as much as 25% of the differences in growth rates
between large and small firms for the commercial industries

aggregate.

2.2 Davis, Haltiwanger and Schuh (1993):

Table 4 presents the results of a study by Davis et al.(1993) for
the U.S. manufacturing industries between 1973 and 1988. The data
originated from the LRD'® which is establishment based. The gross
creation and destruction rates, and the resulting net rates, cover
employment changes by existing establishments as well as gains and

losses due to new entrants and exiting establishments. The authors

> on page 5 of their paper, they conclude that "When turning

to a cohort of firms that exist at any given time, the results
suggest that employment in existing small firms is likely to expand
at roughly the same rate as that in existing large firms. ... it is
the fact that most "newly identified firms" are concentrated in the
small firm sector that results in its higher overall rate of gross
job gain and net employment gain". This conclusion seems to
conflict with the OECD's findings that fluctuations in the rate of
entry and exit (i.e. net entry) had little effect on net employment
change during the 1980s.

' The Longltudlnal Research Database (LRD) is a longltudlnal
database covering manufacturing industries in the U.S. Data is
obtained from the Annual Survey of Manufacturing and the
quinquennial Census of Manufacturing. The data is verified using
administrative data. For a discussion of the LRD see Davis et al.
(1993) and the publications quoted therein.
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use three different methods for sizing employers.

The main finding, as was the case for the Picot study, is that

gross rates decline with increasing employer size.

Section III of Table 4 shows the results obtained by using the
"base year" method. Gross job creation is disproportionately
concentrated in smaller establishments. The gro