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EXTERNAL APPENDICESTO CHAPTER 9
Appendix X-9.1: METHODS OF DATA ADJUSTMENT

Sincetheszedidribution dataare grouped, it isnecessary to interpol ate and extrgpol ate these data
inorder to ca culate the Horence median and the share of employment accounted for by thelargest number
of firms. Given theuncertainty in thetypeof distributionwithwhich | wasdedling, | only used thetail of
thedistribution (for enterprises, only thosewith 500 or more employees, for establishments, only thosewith
50 or moreemployees) for the curvefitting. For cal culating the variousinterpolations and extrapol ations,
it proved useful to fit two types of curves.

For determining the size of the firm with a given number of workers, the Pareto distribution
provided the best fit. That is, the coefficient of determination (aswell asthe standard errors of estimate)
obtained by regressing the log of the lower limit of the size ditribution against the log of the accumulated
number of firmswas higher than any other distribution curve with which | experimented, and it isfrom these
caculationsthat theresultsin Table A-9.2 arederived. For determining thetotal number of employees of
agiven number of firms, another typeof interpolation is necessary. Experimenting with 1992 data, | found
empirically that regressing the log of the cumulative number of firms against the cumulative number of
employees provided the best fit.

Giventhese estimating proceduresand the small number of pointswith which tofit the curvesused
ininterpolation and extrapolation, the statistics other than the arithmetical average and the percent of
employeesin firmswith morethan 999 or 9,999 empl oyees are somewhat problematic. In descending
order of rdiahility, | would rank highest the Florence median, which only required interpolaions; then the

average number of employeesinthelargest 1,000 enterprises, which required relatively small extrapola-
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tions; and, lastly, the average number of employeesin the largest 100 enterprises, which required
extrapolations far beyond the lowest limit of the highest size category (over 9,999 employees).

Another measure of the size distribution isthe Pareto coefficient, and estimates are presented in
Table X-9.1 for two samples of large enterprises. They revea the same trends as the more common

measures used in the text tables.

Appendix X-9.2: ESTABLISHMENT SIZE

Thedtatisticson establishment size comefrom variousissues of County Business Patterns. Inusing

thissource, certain problemsarise. First, the underlying dataare not quite consistent. Prior to 1978 the

published gatistics came from administrative records for the Federa Insurance Contributions Act (FICA)

and excluded workers not covered by Socia Security. From 1978 to the present, the published statistics

comefrom al establishmentsfiling a Treasury Form 941 and cover al workersin establishmentswhere at

least some are covered by Socid Security. Thischangeissaid to have an impact, for instance, on coverage

of workersin hospitals and educational institutions, but | could make no adjustments for these changes.
Moreover, the seriesfor the number of establishmentsfrom the Enterprise Statisticsand from the

County Business Patterns are somewhat different. For the period from 1967 through 1982 (with the

exception of 1972), this difference amounted to less than 4 percent. In 1987 and 1992, when the least
amount of estimation had to be carried out for both series, the former data show roughly 11.5 percent
fewer establishmentsthan thelatter. This suggeststhat the estimatesin Table 9.4 may have adownward
bias up to 1982, which would only make the decline in establishment size less dramatic than the table

shows. Such a bias also means that the early rise of the establishment/enterprise ratio
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Table X-9.1: Pareto Coefficients (**) for the Size Distribution of Enterprises

Years

1958
1963
1968
1972
1977
1982
1987
1992
1997

Pareto coefficients

Census data for grouped data of
all domestic enterprises with over
500 employees

-0.98
-0.95
-0.91
-0.90
-0.92
-0.94
-0.98
-0.99
-0.99

Data from Fortune of largest 100 U.S.
employersin the industrial sector
(counting employees both at home
and abroad)

-0.68
-0.67

-0.63

-0.60

-0.66
-0.66

Notes: Using Gibrat’ sideasabout adynamic stochastic of enterprisegrowth, ljiri and Simon (1977,

p. 13) arguethat the Pareto coefficient isamore theoretically based assessment of changing aggregate
concentration (sometimes called agglomeration) of enterprises. The closer the Pareto coefficient isto zero,
the greater the concentration.
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may be overstated, and, as aresult, the leveling off of thisratio in the late 1980s was not so marked.
Findly, | might add that the establishment datain the Enterprise Statistics are arranged by sector

of parent company, while the datafrom County Business Practices are grouped by what the establishment

isactually producing.
Appendix Table X-9.2 presentsvarious measures of average employment size when the sector
composition of employment isheld constant. The datasuggest that the changing structure of production has

not had as great an impact on average establishment size as on the average enterprise size.

Appendix X-9.3: MEASURES OF COMPETITIVE DYNAMICS
ljiri and Simon (1977, p. 13) argue that the standard deviation of theratios of the size rankings for
eechfirm a theend of aperiod to its Szeranking at the beginning measures the * dynamism of competition.”
Toexploretheuse of thisdtatistic | usethe Fortune datafor largest industria enterprises, redizing that this
data base, for several reasons, isnot ideal for the calculation. First, it does not include foreign firms

operating inthe U.S. Second, until the 1990s, the Fortune list focused only on industrial firms, so that

classfication of firmscarrying out both indudtria and service activitiesisdifficult. Third, thelist is dependent
upon information voluntarily supplied by thefirm, and if suchinformationisnot received, thefirmisnot
included inthe list. Fourth, the handling of subsidiaries, which are predominantly owned by one company
but which have separate stock issues, raises other problems. For thesereasons certain firms, such asIT&T,

mysterioudy appear and disappear from the Fortune list in different years. Findly, the Fortune list only

covers publicly traded firms and certain large privately held enterprises are not included.
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Table X-9.2: Various Measurements of Establishment Size Holding Employment Structure Constant

Y ear Establishments Florence Percent of employeesin
with morethan median establishments with:
19 employees Number of lessthan 20 more than 500 more than 1000
Arithmetical employees  employees employees employees
average

The year chosen for the constant employment weights

1962 1995 1962 1995 1962 1995 1962 1995 1962 1995
Y ear for which
calculations are

made
1962 101.3 931 99 66 27.0% 31.7% 27.6% 24.2% 18.7% 16.3%
1995 91.1 849 97 76 225 255 222 200 141 130

Note: Eight mgjor sectors are used in the constant-employment-structure indices. For sources of
data and other information, see notes for Table 9.3.
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Since the Fortune editorsrank companiesaccording to sales, not by employment, as| have done,

| had to dip into their lists of the top 500 and 1000 firmsin order to obtain my list of the largest100
employers. Other problems arose because certain firms have changed their names, or have merged with

other firmsin the Fortune list. To take thisinto account, | consulted Derdak (various years) about all

doubtful casesand cal culated theresultsboth including and excluding adjustments. Asit turned out, such
adjustments did not grestly affect the end results. Finally, snce my data are only for the top 100 firms, |
assigned arank of 150 for firmsthat were not in the top 100 at the beginning of the period; experiments
showed that the trends are not affected by this assumption.

Thefina ca culations show much greater changesinthe rank orderingsin the 1972-82 decade than
in either the 1963-72 or 1982-92 decades. The 1982-92 changes are also greater than the 1963-72
changes. Since such results seem primarily to reflect merger and divestment activities of conglomerates,
rather than the* dynamism of competition,” theljiri-Simon statisticis not appropriatefor itsintended use

with this data set.

Apppendix X-9.4: EMPLOYMENT SIZE OF VERY LARGE ENTERPRISES

Sincethe census datarefer only to enterprises within the United States, regardless of whether they
are U.S. or foreign owned, other data sources must be used to gain some notion of the foreign activities
of U.S. firms. For such purposes the Fortune magazine database of large companies, which include the
worldwide activities of dl American firms, isuseful. We must, however, proceed cautioudy with such an
exercise, not just for the reasons outlined in Appendix 9.3, but aso because the ranking of domestic firms

by employment sizemay be quitedifferent if their employment abroad istaken into account, sothetwolists
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of sizerankingsmay contain different firms. Thismay not be asignificant problem for the top 100 firms
since anecdotal evidence suggeststhat most have branches abroad. For smaller firms, however, thisisfar
from assured, so it seemsprudent to focusonly on the 100 largest industrial employers, for which dataon
foreign and domestic employment are more readily available.

Table X-9.3 showsthat theaverage size of the 100 largest industria firmsinthe U.S. followsthe
same pattern asal domestic enterprises up through 1992, namely, anincreasein average employment up
to the early 1980s and then adecrease up to 1992. Comparison of the Census and the Fortune datashows
that foreign employment of domestic firms hasbecomeincreasingly important, which isawell-known
feature of the globalization process. The strange dip in this percentagein 1982 can not be explained, but
may be dueto different rates of layoffs of workers at home and abroad in thisrecession year. In particular,
foreign employment in U.S. petroleum and capital goodsfirmsissaid to have considerably declined at that
time.

Thelast two datacolumns provide akey comparison of the largest 100 non-U.S. enterprisesto
similar U.S. firms. The largest non-U.S. enterprises are larger than their U.S. counterpartsfor severa
reasons.

* Thenon-U.S. companies are drawn from the entireworld. Since large economic areas
feature morelarge companies (thetop 100 firmsinthe U.S. have alarger average size than the top 100
firmsin Pennsylvania), wewould expect the global averages (excluding the U.S)) to belarger thaninthe
u.sS.

* |n many foreign countries, firmshavelessdesire or experience greater problemsto divest

themsalves of particular branches or to split themselves up for greater efficiency. Furthermore, because of
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Table X-9.3: Some Data on Large Enterprises from an International Perspective

Panel A: The Arithmetical Average Size of the Largest 100 Industrial Enterprises

Year United States firms Non-U.S. firms
Census Fortune Fortune Fortune
data data data data
Average Average Ratio of total Average Ratio of average
domestic total to domestic total size of 100 largest
employment employment employment employment non-U.S. to 100

largest U.S. firms

1963 53,678 63,848 118.9% 74,372 116.5%
1972 72,879 88,331 121.2 98,305 111.3
1982 76,394 88,415 115.7 110,115 124.5
1992 55,073 78,032 141.7 113,904 146.0
1997 n.a 77,547 n.a 95,100 122.6

Panel B: The Arithmetic Average Size of the Largest Enterprises, All Industries

1997 98,214 132,138 134.5% 145,767 110.3%

Note: The censusdatacomefrom variousissuesof Enterprise Statisticsand, for theindustria firms,
include only firmsin mining and manufacturing. These Census datamay include someforeign firms, but only
their employment in the United States. The statisticsin the table are cal culated in the same manner asthe data
in previous tables for all enterprises.

The Fortune datacome from variousissues of that magazine and, asdiscussed in thetext, classify
enterprise by country of predominant ownership, and not by the country where the firm has the most
employees. As discussed in the text, the Fortune data are not completely comparable with the data from
Enterprise Statistics.

Both setsof dataincludefirms classfied as“industrid” that may carry out considerable productionin
the service and other sectors. Thus, theindustrial classification of large conglomerates is problematic.
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differencesin |abor laws, enterprisesin some countries have not been ableto downsizerapidly, particularly
after mergerswhen redundant activitiesarediminated. If thisargument iscorrect, then many largenon-U.S.
enterprises exceed the optima size, and only inthelong-run (or during extremeeconomic duress) will they
be able to reduce their total employment through attrition, divestment, or liquidation.

* Many governmentsoutsidetheU.S. haveencouraged mergers, particularly of largefirms,
to serveas* nationa champions.” Although the effectivenessof such atool of industrid policy to “increase
national competitiveness’ isdoubtful, thisideology istill strong. M oreover, anti-trust and other regulations
inhibiting the growth of enterprisesare not as strongly enforced abroad asinthe U.S. In some countries,
very large state enterprises have d so increased in Size by taking over bankrupt private firms as ameans of
maintai ning employment.

* The closedliance of bankswith enterprisesin certain countries (for instance, thekeiretsu
in Japan) has served to encourage the rapid employment growth of large companies, particularly ascertain
industries become consolidated and as many of these enterprises deepen their vertical integration.

* Theindustria environment in the U.S. is different than in other countries and this
encourages a different type of growth pattern of firms. For instance, the unique U.S. capital markets

provide small- and medium-size firmswith accessto investment funds that allow them to grow rapidly,

11n 1998 and 1999 the U.S. business press (for instance, Business Week. March 15, 1999)
featured anumber of articlesreporting the financid difficulties of some of the wel-known Jepanese keiretsu
such asMitsubishi, Fuyo, Mitsui, Sumitomo Dai-Ichi Kangin, and Sanwa. A number of K orean chaebol
areexperiencing great difficultiesaswell. Whether these problems presage ageneral breakup of these
companies and company groups remainsto be seen. In certain circumstances, greeter globa concentration
of industry might result if large non-Japanese firms purchased parts of these troubled companies, as
presaged by the large share of Nissan that was purchased by Renault in the early months of 1999 or the
DaimlerChrysler purchase of Mitsubishi Motorsin early 2000.
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particularly in situationswhen established industry | eadershavetroubl e recognizing new marketsopened
by new technologies. A well-known example wasthefal of IBM from its dominant position asthe persond
computer began to displace mainframes; and smaller computer companies, many of which were new, began
to expand rapidly. Although most public atentioninthe U.S. isfocused on the dramétic caseswhen asmdl
company such as Microsoft grows rapidly to dominate an industry, the more important action may take
placein the movement between middle-sizeand large-size enterprises. In the book and itsregular ppendix
| show that the average size of thetop 100 U.S. firms has decreased somewhat between 1977 and 1992;
however, the average size of the next largest 900 companiesincreased. Theingtitutional environment in
other capitaist countriesmay not alow such dynamism, so that when such technological changes occur,
the established firms do not face so many upstart competitors. These established firms, if they are not
knocked out by foreign competition and if they finally master the new technology, grow ever larger.? A
vaiety of lessvisbleinditutiona arrangements, ranging from higher minimum wages (that might discourage
small enterprises) to subtle financial restrictions on small enterprises, also influence the end results.?

Although these conjectures are interesting, we cannot be sure about which, if any, of these
explanationsisthe most important without rigorous testing, a difficult task which lies outside the scope of

this study. Nevertheless, resolution of this puzzle isimportant, because if none of these conjectures has

2| am grateful to Richard R. Nelson for a conversation about this point. His recent Tinbergen
lecture“The Sources of Industria Leadership: A Perspective on Industrial Policy” devel ops some of these
ideasin greater detail.

3 Audretsch (forthcoming) presents afascinating summary of some such differences betweenthe
United States and Germany. The Study of theingtitutiona support for particular industrid activitiesisonly
beginning and promising examplesinclude Neson' s(1988) study for theR & D sector and Storey’ s(1994)
analysis of the small business sector.
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much explanatory power, then we must ask if therest of theindustrial world is showing atrend that may
soon appear in America. If thisis the case, then we may well end up working for the giant enterprise
sometimein thefuture. Onthe other hand, if the U.S. representsthefuture, then theindustria structurein
other countrieswill changetoreflect U.S. patterns. Of coursg, it isaso possiblethat the size distribution
of enterprisesin the U.S. and other industrid nationswill not converge, because of differencesin thelega
and socid environments. In that case, the rest of the world will work in giant enterprises, while Americans

will not.
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