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Abstr act

Thi s paper exam nes the heterogeneity of establishments in sixteen
manuf acturing industries. Basic statistical neasures are used to decomnpose
product diversification at the establishment [evel into industry, firm and
establishnment effects. The industry effect is the weakest; nearly all the
observed heterogeneity is establishment specific. Product diversification at
the establishnment level is idiosyncratic to the firm Establishnents within a
firmexhibit a significant degree of honpgeneity, although the grouping of
products differ across firns. Wth few exceptions, econom es of scope and
scal e in production appear to play a minor role in the establishnment's mix of

out put s.
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1. Introduction

Diversification of U S. manufacturing firms has been largely a post
World War |1 phenonenon. It has been acconplished through internal growth
and, nore recently, through vertical and conglonmerate nergers. Though product
diversification is no |l onger unusual there is relatively little quantitative
i nformati on characterizing the importance and extent of diversification in the
U.S. econony.?

Traditional industrial organization theory focuses on the firms
production technol ogy and cost structure as the inmportant determ nants of firm
and industry structure. Baunol, Panzer, and WIlig (1982) merged the basic
neocl assi cal cost concepts of econonies of scale and scope, capacity, and
natural nonopoly to nmodel nultiproduct production. They contend that
characteristics of the nultiproduct cost function, which are a consequence of
t he underlying productive techniques and factor prices, are critical for
explaining firmand industry structure and behavior. It is the selection of
efficient productive techniques to yield nultiple outputs consistent with
mar ket demand that shapes industry structure. As is often the case, analytic
practice has followed theory with a considerable lag. Enpirical investigation
rel ating production cost characteristics to firmstructure has been linmted
largely to case studies of a few recently deregul ated service industries, such
as comercial trucking and airlines, tel ecomunications, and banki ng services.

Thi s paper exam nes the activities which manufacturing firnms undert ake,
starting at the establishment level. W exanine what activities are grouped
together within an establishment, and how they vary within and between sixteen
manuf acturing industries. An establishnent is defined as a single physica
[ ocati on, under one ownership, engaged in one of the categories of industria
activity in the Standard Industrial Cassification System (SIC).?

Manuf acturing establishnents are often referred to as plants, factories, or
mlls. The industries selected have a significant nunmber of single and
mul ti product establishnments. The degree and di nensi on of output heterogeneity

among the nultiproduct establishnments is exani ned.
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We di stinguish between three basic conponents of output heterogeneity:
an industry effect, an establishnment effect, and a firmeffect. By industry
effect, we nean the relative inportance of the establishments's primary
activity, at the four-digit level. The industry effect is the weakest of the
three, the primary activity of the establishment clearly dom nates, accounting
for 70-90 percent of the average establishnment's value of shipnents. Nearly
all the heterogeneity we observe is establishnment specific. There are no
conmon patterns, except for the firmeffect, our third conponent.
Establishments within a firmexhibit a significant degree of honpgeneity;
however, firnms are quite heterogeneous with respect to the pattern of
nonpri mary products produced.

Thi s paper presents a set of facts describing the extent and patterns
of product diversification of U S. manufacturing establishments and how t hey
vary over time. We examine how output mx differs across establishments and
firms within the same industry. This analysis is the first step toward
characterizing product diversification at a nmicro |evel and yields val uable
information for research involving the actual measurenent of econonies of
scal e and scope. In particular, we distinguish establishment |evel econonies
of scope inherent in the production technol ogy and product mx fromfirmleve
econoni es.

The research anal yzes sixteen four-digit manufacturing industries, using
data for 1972, 1977, and 1982 fromthe U S. Census Bureau's Longitudina
Research Database (LRD). Earlier work utilizing the Center's database and the
di versification i ndex devel oped by CGollop and Monahan (1989) indicates that
diversification at the establishnent |evel has decreased between 1963 and
1982. However, diversification has increased at the firmlevel, indicating
that firms are increasingly conprised of nultiple establishnents producing
products not closely related in a technical sense.?

An index may capture the extent of diversification, but not rmuch about
the nature of the activities involved or how they change over tine. This

study exam nes single and nul ti product producers along a nunber of
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di mensions®. For nultiproduct producers we tabulate the nunber of products

t hey produce and the number of two, three, and four-digit industries in which
they operate. Using this information we consider a nunber of issues. |Is
there a tendency for establishnents (and firnms) to beconme nore or |ess
diversified over tinme? How specialized are their production activities? For
exanpl e, do one or two products dom nate an establishments production or are a
nunber of products equally inportant? Are certain products always produced
jointly, indicating econom es of scope? In essence, we want to find out how
het er ogeneous are the production activities of establishments, how inportant
is product diversification, and how does it change over tine.

The remai nder of this paper is organized as follows. Section 2 provides
an overview of the data set and the industry selection criteria. Possible
weaknesses of the data and selection criteria for neasuring product
di versification are discussed. Section 3 discusses the output characteristics
of single and multiproduct establishnents. Several neasures of product
diversification are reported. Conparisons are nmade between industries and
within industries across tine. W also conpare the production activities of
single establishment firms with those of multiple establishnent firns. The
final section summarizes the conclusions and outlines plans for future

resear ch.

2. Data and Industry Selection Criteria

Enpirical research on nultioutput production activities has been limted
largely due to the |lack of sufficiently detailed data at the nmicro |evel
Longi tudi nal establishnment, or firm |evel data are necessary, but rarely
avail abl e for other than regul ated industries. This study uses the Census
Bureau' s Longitudi nal Research Database (LRD), devel oped and mmi ntai ned at the
Center for Economic Studies. The database is described in some detail in
McGucki n and Pascoe (1988). W use a subset of the LRD consisting of
i ndi vi dual establishment-level data collected through the U S. Census Bureau's

Census of Manufacturers for 1972, 1977, and 1982. An advantage of this data
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is that it allows us to distinguish between single and nultiestablishnment
firms. W are able to follow the individual establishnment, which is the basic
production unit, if it changes ownership, is bought or nerged with another
firm switches industries, or ceases to exist altogether

The degree of diversification depends on how finely we define the
activities of establishnents and firns. The Census Bureau coll ects output
data at the seven-digit level for mobst manufacturing establishnents. The
sixth and seven-digits are an extension of the well-known four-digit standard
i ndustrial classification code. The first five digits of the product code
represent its product class, the first four digits its primary industry or
i ne-of business, the first three digits the industry group, and the first two
digits the major industry group in which the individual establishnent
primarily operates.

We chose to use the five-digit product class to define a unique output,
rather than the seven-digit, for several reasons. Not all industries are
required to specify their output at the seven-digit level. In sone cases, the
product detail for the entire product class is reported in a commpdity survey
and only summary information is reported. In such cases the sixth and seventh
digit are zeros. The over 13,000 seven-digit product codes are thus
consolidated into approximately 1,600 five-digit product classes. A list of
the five-digit products within the sixteen industries analyzed is contained in
Appendi x A

A second consideration is that establishment |evel production materia
codes are reported only at the six-digit level. |In anticipation of phase two
of this research, we elected to keep the inputs and outputs at the sane |eve
of aggregation. Further aggregation to the four-digit level is undesirable,
as much product diversification at the establishnment |level is hidden. At the
four-digit level 76% of all establishnments produce only a single product,
anot her 15% produce two products, and only 3% produce four or nore products.
In conparison, at the five-digit |evel 65%of the establishnents are single

product establishnments, 17% produce two outputs, 8% produce three, and 10%



produce four or nore.

A final consideration is that in non-Census years product information is
collected at the five-digit, not the seven-digit level. Later phases of this
research will include data fromthese Annual Survey of Mnufacturers (ASM and
for consistency purposes, all products are defined at the five-digit |evel.

VWil e we nmeasure diversification at the five-digit product class |evel
for purposes of sanple selection we classified establishnents into one of the
possi bl e 452 four-digit industries according to principal, or primary, five-
digit product. This allowed us to group establishments engaging in generally
simlar manufacturing activities, or line-of business. One reason for
groupi ng establishments into four-digit rather than five-digit industries is
that the incidence of sw tching between groupings over tine becones relatively
greater at the five-digit level.?®

A random sanpl e was not used in selecting the sixteen four-digit
i ndustries for closer analysis. Rather, we selected industries froma variety
of two-digit major industry groups in which we observe both single and
mul ti product production for this exploratory study. Sone industries are
clearly donmi nated by single product establishnments, while others are doni nated
by mul ti product establishments. Sonme effort was made to include industries
representing 'high technol ogy' and 'low technol ogy' production processes.® In
addition, we selected only industries with at least fifty of both single and
mul ti product establishments which we could follow over tinme. A primary
concern in selecting these industries was to illustrate how heterogeneous
manuf acturing i ndustries are.

The sixteen industries selected are canned fruits and veget abl es,

m || work, nobile homes, corrugated and solid fiber boxes, plastics materia
and resins, paints and allied products, cyclic organic crudes and

i nternedi ates, industrial organic chenmicals (NEC), paving m xtures and bl ocks,
concrete products, ready-m xed concrete, fabricated structural netals,
construction machi nery and equi prent, industry controls, radio and tv

conmuni cati on equi prent, and seni conductors and rel ated devices. W generally
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avoi ded including the 'Not El sewhere C assified (NEC) industries as these
tend to collect poorly defined establishments, in the sense that their primary
activities are | ess honbgeneous than other industries. W did include the

i ndustrial organic chenicals, NEC industry because of the overlap with the
cyclic organic crudes industry.

One final criteria for inclusion in the data set focuses on the
i ndi vi dual establishment data. |If the establishment did not specify both its
out puts and inputs, and have enpl oyees and shi pnents greater than zero, it was
not included in the analysis. This elinmnated so called admnistrative
records,’ and establishnments exenpt from specifying their material inputs
(such as aircraft and nissile establishnents), and al so establishnents which
just did not report disaggregated inputs and outputs. This criteria
elimnated 41% of the 348,386 establishnents in 1982 (37% were admi nistrative
records). O the remaining 206, 766 establishnents avail able for study, over
17,000 are included in the sixteen industries examined in this study.

Construction of the data set involved standardi zing industry and product
definitions across the three census years, matching individual establishnments
across the years, identifying the products and industries each establishment
operated in, identifying which establishments were owned by the same firm and
the extent of the parent firms activities. It should be noted that the data
do not include any non-nmanufacturing activities of establishnents or firms.

Al'l our neasures are of manufacturing diversification at the establishnent
level. At this tine we are not neasuring firmlevel diversification or
i ncl udi ng non-manuf acturing activities.

In reporting the results, we note that the extent of heterogeneity may
be, in part, a function of the SIC product classification used. The distance
between five-digit product classes is not always uniform sone are nore finely
defined than others. This is particularly true for industries experiencing
rapi d technol ogi cal change and frequent introduction of new products.
Recognition and classification of new products is not instantaneous.

Therefore, cross industry conparisons of product heterogeneity should be made



cautiously.®

3. Characteristics of Product Diversification at the Establishnent Leve

Rel ati ve I nportance of Single and Multi product Establishnents

To understand the patterns and extent of product diversification, we
begin with selected summary statistics for manufacturing industries. Table 1
presents the four-digit industries included in this study. The nunber of
single and mul ti product establishnents and percent of total value of industry
shi pnents (TVS) are al so reported for each Census year. An establishment is
classified into a four-digit industry based upon the first four digits of its
primary five-digit product. In manufacturing as a whole, single product
est abl i shnents out nunber nultiproduct establishnments two-to-one.® The nunber
of multiproduct establishnents increased from 1972 to 1977 and fell in the
1977-1982 period. As the number of single product establishnments increased
from 113,290 in 1972 to 145,056 in 1982 (a 28 percent increase) the proportion
of multiproduct establishnents in manufacturing declined from34.4 percent to
29.8 percent.

In contrast to their smaller number, nultiproduct establishments provide
two-thirds of the value of shipments in manufacturing. Some industries, such
as nobil e hones (2451) and corrugated and solid fiber boxes (2653) are
overwhel mingly single five-digit product establishments, both in terms of
nunber of establishments and in the value of their shipnents. At the other
end of the spectrumare the paint (2851) and industrial organic chemcals
(2865), where multiproduct establishnments predom nate.

Table 2 ranks the sixteen industries from highest to | owest percentage
of multiproduct establishnents, based on val ue of shipnments and on nunber of
establishments. There are generally only mnor changes in the relative
ranki ngs between 1972 and 1982. The | argest changes are in the radio and tv
equi pent i ndustry, where nultiproduct establishments dropped fromfifth to
ninth place in terns of shipments, and the cyclic organic crude industry rose

fromninth to fifth place. Wen rankings are based upon the portion of estab-
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lishments the cyclic organic crudes industry nmoved fromninth to first place,
whil e the semi conductor and plastics industries dropped several positions.

Measures of Product Diversification

Measurenent of the Extent of Activities

The appropriate measure(s) of diversification selected depends on the
qguestion being asked. If the extent of an establishnent's activities into
i ndustries other than its primary is the focus, then the number of two, three,
and four-digit manufacturing industries it operates in and nunmber of five-
digit products it produces is relevant. O the 61,710 nultiple five-digit
product manufacturing establishnents in 1982, 78 percent operate exclusively
within their own two-digit industry and | ess than three percent produce in
three or nore two-digit industries. As shown in Table 3, slightly over one-
hal f of the multiproduct establishnents produce within a single three-digit
maj or i ndustry group, and one-third produce only in their primary four-digit
i ndustry. Forty-five percent operate within two four-digit industries and
seven percent operate in four or nore industries.™

Table 4 reports the distribution of establishments by nunber of five-
digit products produced. O the nultiproduct establishments 51 percent
produce only two five-digit products; however, 15 percent produce five or nore
out puts. This suggests that any given establishment is only noderately
diversified in the nunmber of production activities, but that the m x of these
activities across four-digit industries can be significant. Establishnents of
hi gh technol ogy industries tend to produce a greater nunber of products than
establishments with | ower technol ogi cal production processes.

Table 5 reports the nunber of products which account for one percent or
nore of the establishnent's shipnments or are produced by one percent or nore
of the nultiproduct establishnents.* Also reported are the nunber of two,
three, and four-digit industries that one percent or nmore of the nmultiproduct
establ i shments operate in, by primary four-digit industry. Establishments in
five four-digit industries operate in five or nore two-digit major industry

groups, while establishnents in another five industries operate in only two



two-digit major industry groups.

There is no clear pattern of establishnents within any industry
increasing their production activities into other two-digit major industry
groups over time. Five of the sixteen industries showed establishnments adding
one or two additional major industries to their range of activities between
1972 and 1982, five remmi ned unchanged, and six decreased the nunmber of two-
digit major industries over the period. Seven of the industries increased the
nunber of five-digit products produced by five percent or nobre, and seven
experi enced declines of over ten percent.

A caveat is in order regarding the nobile honme industry. The |arge
increase in diversification of establishments in the nmobile home industry is
related to one establishment which switched into the nobile home industry in
1982 from another four-digit industry. This one establishnent produced nine
five-digit products unique to the industry. Overall, establishments within
the industry have not becone nore diversified.

Measurement of Specialization

Just counting the nunmber of two, three, and four-digit industries in
whi ch the establishnents in a particular industry operate overstates the
degree of heterogeneity. Production activities must be weighted for their
i mportance to total output. One neasure to capture this is the portion of
activity outside the establishment's primary product and industry. The
primary product specialization ratio (PPSR) indicates the portion of the
establishnment's total output value derived fromits primary product and the
portion derived fromall other products. Simlarly, the primary industry
specialization ratio (PISR) tells how the portion of the establishnent's tota
output value in its primary four-digit industry and in all others. The higher
are these nunbers, the nore unequal the distribution of the establishment's
outputs, and the less diversified it is. Note that for single product
establishments both these ratios are one.

The nean primary product specialization ratio at the four-digit |evel

reported in Table 6, varies froma high of .84 for the nobile honme industry to
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a low of .63 for the mlIlwork industry. Based on a nean primary industry
specialization ratio, the paint industry is the |least diversified, with 95
percent of its output value in its own four-digit industry. The paving

m xtures industry is the nost diversified, with one quarter of its output

val ue outside the primary industry. In general, the prinmary product accounts
for a greater portion of shipment value for establishnents within | owto-
noderate technol ogy industries than establishnents w thin high technol ogy

i ndustries.

Table 6 also reports the average nunber of enployees and products for
each industry. The nunber of products for a single product establishment is
al ways one. As expected, the nultiproduct establishnents tend to be |arger
as neasured by nunber of enployees, than single product establishnents.
However, the strength of the relationship varies considerably across
i ndustries. The correlation coefficient between nunber of enployees and
nunber of five-digit products ranges between .7705 for the cyclic organic
crudes and internedi ates industry, to -.0559 for the nobile hone industry.
Mobil e homes is the only industry with a negative correlation; the correlation
is not significant.

A conparison of Tables 1, 3, and 6 yields seenmingly conflicting indica-
tions of product diversity at the establishnent |evel. For exanple, consider
the paving mxtures industry. Only six percent of the establishments are
mul tiproduct at the five-digit level; they contribute 12 percent of the
i ndustry's shipments. The average mul ti product establishment produces two
five-digit products, indicating a |ow | evel of diversification. However, if
we take the PISR as the neasure of diversification, the industry's production
activities are nore evenly distributed between primary and nonpri mary
products, indicating a high degree of diversification. One fourth of the
mul ti product establishnments' product value accrue to products other than
pavi ng m xtures and bl ocks. Another indication of high diversification is
that 36 of the 59 nultiproduct establishments in this industry also operate in

a different two-digit industry group



11

Distribution of Nonprimary Activities

The industry neans reported in Table 6 mask the extent of variation
bet ween establishments within the same prinmary industry. The range of val ues
around the neans is broad in all cases. Table 7 lists the major nonprimary
activities of diversified establishnments, by primary industry. A nonprimary
activity is considered major if at least five percent of the multiproduct
establ i shnments engage in the activity, or the activity contributes at |east
five percent of the industry's nonprimary val ue of shipnments. The portion of
mul ti product establishments which engage in the nonprimary activity and the
percentage contribution to nonprimary shipnents are reported. Activities in
nonprimary industries account for, on average, ten to thirty percent of
mul ti product establishments' production value. The range of possible
nonprimary activities is extensive; with little honpgeneity in the product
mx, either in terns of what is produced or in the relative proportions
associated with particular activities.

We can conclude fromthese sinple measures of diversification that nost
establ i shments exhibit a | ow degree of diversification in ternms of nunmber of
products and degree of specialization. However, within each industry there
are sonme establishnments that are quite diversified. W further find that
t hose establishments within the same four-digit industry, which are
mul ti product, are very heterogeneous as neasured by their mx of five-digit

out puts.

3.3. Econom es of Scope and Joint Production

It is difficult to determ ne the extent to which econonies of scope in
producti on exist w thout actual estimation of the underlying production
technol ogy. However, econonies of scope linked to product mx may exist if we
observe significant portions of establishnents operating in the same pairs of
four-digit industries, even if they do not produce the sanme primary and
secondary five-digit products. Table 8 lists the cases in which we found

jointly produced products by at |east fifteen percent of nultiproduct
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establ i shments. Joint production occurred in eleven of the sixteen
i ndustries, although the nonprimary activity rarely contributes even five
percent of the establishment's value of shipnents. There are only six
exanpl es where one-third of an industry's multiproduct establishments engage
is the same nonprimary activity. Note that eight of the twenty-nine cases
(28% involve a non-hompbgeneous NEC or niscellaneous activity.

The nunbers in Table 8 can be interpreted as conditional probabilities.
For exanple, given that an establishment's primary industry is paving mxtures
and that it produces nore than one output, there is a .61 probability that it
will also produce ready-m x concrete. As expected joint production occurs
nost often with products requiring simlar input and technol ogy requirenents,
such as folding and set-up paperboard boxes being nanufactured by
establishments in the corrugated box industry. Simlarly, paving m xture
establ i shnments al so produce ready-m x concrete, where sand and gravel are
maj or inputs to both products. Wth the exceptions noted in Table 8, the
probability is very low that, given an establishnment's primary activity, we
can correctly predict the pattern of its other activities. It is possible
that there is a size and/or | ocation effects occurring which have not been
identified. These two issues will be examined in the next phase of this

research.

3.4. Diversification of Miultiestablishnent Firnms

The above di scussion illustrates how different single and multi product
establ i shnments are, and al so how diverse nultioutput establishments within the
same primary industry are. Econonies of scope generated by product mx seem
to play a minor role in determning the pattern of nultiproduct activities
manuf acturing establishnents. Econom es of scope nay al so exist, though, due
to factors independent of the product nmix, such as in shared capita
equi pment, transportation, distribution, marketing, and overhead expenses. |Is
this heterogeneity in production patterns at the establishment |evel reduced

when establishnents under common ownership are grouped?
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The major finding of this analysis is that the establishnents of a
single firmwithin the sane primary industry are fairly honogeneous, that is,
they tend to engage in the same set of activities. Prelimnary analysis
indicates little heterogeneity between establishments of multiunit firms
classified in the sane primary industry. Table 9 reports the percentage of
mul ti product establishnments engaged in najor nonprinmary activities and
conpares it to the average for establishnments (within the primary four-digit
i ndustry) owned by multiunit firnms, where at |east one establishment of the
firmengages in the activity. ™

The nunbers in Table 9 are interpreted as conditional probabilities.
For exanple, if an establishnment's primary industry is cyclic organic crudes

(2865), and the establishnment produces nore than one product, there is a 3.5

percent probability that it will produce industrial gases (2813) as a
nonprimary product. |If the establishnent also has nore than 500 enpl oyees,
the probability increases to 22.2 percent. |f the establishnment is part of a

multiunit firmw th industrial gases as a secondary activity there is a 37.5
percent probability that any given establishnent of that firmw Il engage in
the activity. It is evident fromthe higher percentages, that establishnments
of the same firmare much nore likely to engage in the sane set of
manuf acturing activities than are establishments wi thout common ownership, but
operating primarily in the same primary four-digit industry.
Mul tiestablishment firnms clearly have elected for each establishnment to
conbi ne the same variety of activities; although the set of activities between
firms is heterogeneous.

We exanmined the activities of all large nultiproduct establishments to
test if there is a size effect influencing product mx. As shown in Table 9,
| arge establishments, regardless of being single or nultiunit firnms, are nore
honogeneous in ternms of activity nmix than the general popul ation, but |ess so
than establishnents under conmmon ownership. W conclude that while there is a
rel ati onship between establishment size and its product nmix, the relationship

is noderate to weak.
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4. Sunmmary

Thi s paper provides several neasures of the extent and pattern of
product diversification in sixteen U.S. manufacturing industries at the
establishment level. As discussed in Section 3, there is considerable
variation in the inportance of multiproduct production between four-digit
industries. This is true whether we use nunber of establishments or val ue of
shi pnents as a measure. In each industry we found substantial nunbers of
singl e product establishnments. This suggests that scope econonm es do not
extend to the primary product category.

Wthin a given industry, the primary five-digit product accounts for
approximately 70 percent of the diversified establishnment's output value and
the primary four-digit industry account for 85 percent. Regardless of the
i ndustry, the remaining value of output is distributed across a w de range of
nonprimary activities. For any given industry, npst establishnments’
nonprimary activities include not only operations in different four and three-
digit industries, but even some two-digit industry groups. Moreover, these
nonprimary activities are very heterogeneous across establishnments, but |ess
so for establishnments under conmon owner shi p.

We discern few patterns to the output choices of establishnents until we
group themby firm Wen establishnents are grouped by comopn ownership it is
apparent that establishnents belonging to the sane firmengage in sinilar sets
of activities, although the particular groups of products differ across firns.
We conclude that the diversity at the establishment level is primarily due to
ei t her econom es of scope unrelated to the product mix, or is idiosyncratic to
the firm or some conbination of the two. Wth few exceptions, econom es of
scope |inked to product m x appear to play a minor role in production at the
establ i shnent | evel

The results of this study indicate further research is necessary to
explain the diversity in output that we see. In particular, explicit
measur ement of econonmi es of scope and identification of the idiosyncratic firm

effect. Consideration of either firmspecific human and organi zati ona
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capital and related | earning by doing nmodels may help explain the firmeffect.
In future work the longitudinal data in the LRD will be used to try and

di sentangl e these issues. Specifically, it is inmportant to study the

evol ution of establishnments over time to determ ne how their mx of products
changes and what rel ationship establishnent age, |ocation, size, and type of

owner shi p may have on the product diversification and survivability.
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TABLE 1

NUVMBER AND PERCENT OF SI NGLE AND MULTI PRODUCT
ESTABLI SHMENTS AT THE FI VE-DI G T LEVEL,
BY PRI MARY FOUR-DI G T | NDUSTRY

1972 1977 1982
Single Milti Single Milti Single Milti

| ndustry Pr oduct Product Pr oduct Product Pr oduct Pr oduct
Al'l Industries

# Establishnments 113,290 59,552 121,117 63, 111 145, 056 61, 710

% Est abl i shnment s 65.6% 34.4% 65.7% 34.3% 70.2% 29. 8%

% Shi pnent Val ue 35.5% 64.5% 30.9% 69.1% 34.2% 65.8%
2033 Canned Fruits & Vegetables

# Establishnents 356 376 266 320 258 256

% Est abl i shnent s 48.6% 51.4% 45. 4% 54.6% 50.2% 49.8%

% Shi pnent Val ue 22.1% 77.9% 23.6% 76.4% 28.2% 71.8%
2431 M|l work

# Establishnents 1, 008 494 719 558 847 537

% Est abl i shment s 67.1% 32. 9% 56.3% 43. 7% 61.2% 38.8%

% Shi pnent Val ue 39.5% 60.5% 30.9% 69.1% 38.6% 61.4%
2451 Mbbil e Hones

# Establishnents 484 108 392 98 399 54

% Est abl i shnment s 81.8% 18.2% 80.0% 20.0% 88.1% 11.9%

% Shi pment Val ue 85.8% 14.2% 81.9% 18.1% 89.0% 11.0%
2653 Corrugated & Solid Fiber Boxes

# Establishnents 1, 015 75 1, 061 47 1,141 86

% Est abl i shnment s 93. 1% 6. 9% 95. 8% 4. 2% 93. 0% 7.0%

% Shi pment Val ue 94. 7% 5.3% 95. 6% 4. 4% 93. 5% 6. 5%
2821 Plastics Materials & Resins

# Establishnents 143 168 196 191 269 155

% Est abl i shnment s 46.0% 54.0% 50.7% 49. 3% 63.4% 36.6%

% Shi pnent Val ue 28.9% 71.1% 31.1% 68. 9% 40.2% 59.8%
2851 Paints & Allied Products

# Establishnents 395 721 397 590 466 515

% Est abl i shnment s 35.4% 64.6% 40.2% 59.8% 47.5% 52.5%

% Shi pnent Val ue 15.7% 84.3% 23.8% 76.2% 27.7% 72.3%
2865 Cyclic Organic Crudes & Internediates

# Establishnents 89 53 48 99 72 85

% Est abl i shnment s 62.7% 37.3% 32.7% 67.3% 45.9% 54. 1%

% Shi pnent Val ue 37.3% 62. 7% 16.8% 83.2% 25.5% 74.5%



17

1972 1977 1982
Single Milti Single Milti Single Milti

| ndustry Pr oduct Product Pr oduct Product Pr oduct Pr oduct
2869 Industrial Organic Chenicals, NEC

# Establishnents 143 249 151 263 251 265

% Est abl i shnment s 38.8% 61.2% 36.5% 63.5% 48.6% 51.4%

% Shi pment Val ue 9.7% 90.3% 10.5% 89.5% 14. 7% 85.3%
2951 Paving M xtures & Bl ocks

# Establishnents 715 66 803 44 902 59

% Est abl i shment s 91. 6% 8. 4% 94. 8% 5.2% 93. 9% 6.1%

% Shi pnent Val ue 84.2% 15.8% 91. 0% 9. 0% 87.9% 12.1%
3272 Concrete Products

# Establishnents 1, 378 471 1, 364 520 1, 406 468

% Est abl i shnent s 74.5% 25.5% 72.4% 27.6% 75.0% 26.0%

% Shi pnent Val ue 60.1% 39.9% 58.8% 41.2% 64.0% 36.0%
3273 Ready-M xed Concrete

# Establishnents 2,815 567 3, 097 580 3, 135 622

% Est abl i shment s 83.2% 16. 8% 84.2% 15.8% 83.4% 16.6%

% Shi pment Val ue 75.3% 24.7% 76.8% 23.2% 81.5% 19.5%
3441 Fabricated Structural Metals

# Establishnents 930 691 891 722 1, 238 659

% Est abl i shnent s 57.4% 42.6% 55.2% 44.8% 65.3% 34.7%

% Shi pment Val ue 40.1% 59. 9% 45. 1% 54. 9% 58.1% 41.9%
3531 Construction Machinery & Equi pnent

# Establishnents 248 269 256 281 322 268

% Est abl i shnent s 48. 0% 52. 0% 47. 7% 52. 3% 54.6% 45.4%

% Shi pment Val ue 16.7% 83.3% 14.9% 85.1% 17.5% 82.5%
3622 Industry Controls

# Establishnents 277 105 262 102 426 144

% Est abl i shnment s 72.5% 27.5% 72.0% 28. 0% 74. 7% 25. 3%

% Shi pment Val ue 44.2% 55.8% 45. 7% 54. 3% 52.2% 47.8%
3662 Radio & TV Conmuni cation Equi pnent

# Establishnents 807 500 786 395 1,130 444

% Est abl i shnment s 61. 7% 38.3% 66.6% 33.4% 71.8% 38.2%

% Shi pnent Val ue 28.0% 72.0% 33.1% 66. 9% 44.4% 55.6%
3674 Sem conductors & Rel ated Devi ces

# Establishnents 142 93 185 95 314 92

% Est abl i shnment s 60.4% 39.6% 66.1% 33.9% 77.3% 22.7%

% Shi pnent Val ue 34.5% 63.5% 31.9% 68.1% 42.0% 58. 0%
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TABLE 2

RELATI VE RANKI NGS OF MULTI PRODUCT ESTABLI SHVENTS,
BY PRI MARY FOUR-DI G T | NDUSTRY

1972 1982
| ndustry % Shi pnent % Est ab- % Shi prrent % Est ab-
Val ue li shments Val ue li shments

I ndustrial Organic

Cheni cal s, NEC 1 2 1 3
Pai nts Products 2 1 4 2
Constructi on

Machi nery 3 4 2 5
Canned Fruits &

Veget abl es 4 5 5 4
Radio & TV

Communi cat i ons 5 8 9 7
Pl astics & Resins 6 3 7 8
Sen conductors 7 7 8 12
Cyclic Organic Crudes

& I nternedi at es 8 9 3 1
M || wor k 9 10 6 8
Fabricated Structura

Met al s 10 6 11 6
I ndustry Controls 11 11 10 11
Concrete Products 12 12 12 10
Ready- M xed Concrete 13 14 13 13
Paving M xtures &

Bl ocks 14 15 14 16
Mobi | e Hones 15 13 15 14

Corrugat ed Boxes 16 16 16 15
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TABLE 3

DI STRI BUTI ON OF MULTI PLE FI VE-DI G T PRODUCT
ESTABLI SHMENTS BY TWO, THREE, AND FOUR-DIA T
| NDUSTRI ES- - 1982

Number of I ndustry Level
I ndustries 2-Digit 3-Digit 4-Digit
Qperate In
1 78. 0% 53. 3% 33. 6%
2 19.3 35.9 45.3
3 2.2 7.9 14.0
4 .3 2.1 4.6
5 .1 .5 1.5
6- 10 .1 .3 1.0
11+ <.1 <.1
TABLE 4

DI STRI BUTI ON OF MULTI PRODUCT ESTABLI SHVENTS
BY NUMBER OF FI VE-DI G T PRODUCTS PRODUCED- - 1982

Per cent of

Number of Number of Per cent of Mul ti product
Pr oduct s Est abl i shnments Establi shnments Establi shments
1 145, 056 70. 2% --
2 31, 383 15. 2% 50. 9%
3 14, 319 6. 9% 23. 2%
4 7,012 3. 4% 11. 4%
5 3,670 1.8% 5. 8%
6-10 4,806 2. 2% 7.8%
11-15 475 . 2% . 8%
16+ 45 * . 1%
Tot al 206, 766 100. 0% 100. 0%

*Less than . 1%
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TABLE 5

NUMBER OF FI VE-DI G T PRODUCTS PRODUCED AND
NUMBER OF | NDUSTRI ES ESTABLI SHVENTS OPERATE I N, *

BY PRI MARY FOUR-DI G T | NDUSTRY

| ndustry 1972 1977 1982
Al 'l
5-Digit 1, 600 1, 600 1, 600
4-Digit 452 452 452
3-Digit 144 144 144
2-Digit 20 20 20
Canned Fruits & Vegetabl es
5-Digit 25 24 27
4-Digit 10 8 10
3-Digit 4 3 5
2-Digit 2 1 2
M | | wor k
5-Digit 29 26 25
4-Digit 14 11 11
3-Digit 10 8 7
2-Digit 4 4 4
Mobi | e Hones
5-Digit 9 9 21
4-Digit 4 4 10
3-Digit 3 2 7
2-Digit 2 2 3
Corrugated & Solid Fiber Boxes
5-Digit 37 24 34
4-Digit 25 17 22
3-Digit 15 6 13
2-Digit 9 5 9
Pl astics Materials & Resins
5-Digit 41 44 32
4-Digit 19 19 15
3-Digit 11 12 12
2-Digit 4 5 5
Paints & Allied Products
5-Di gi t 17 13 14
4-Digit 6 5 6
3-Digit 4 4 5
2-Digit 1 1 2
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| ndustry 1972 1977 1982
Cyclic Organic Crudes & Internedi ates
5-Digit 51 54 62
4-Digit 27 27 28
3-Digit 17 17 16
2-Digit 8 9 7
I ndustrial Organic Chem cals, NEC
5-Digit 38 41 43
4-Digit 18 18 19
3-Digit 9 9 10
2-Digit 3 2 3
Pavi ng M xtures & Bl ocks
5-Digit 30 21 14
4-Digit 18 16 10
3-Digit 13 12 6
2-Digit 6 6 3
Concrete Products
5-Digit 9 12 7
4-Digit 6 7 4
3-Digit 4 5 2
2-Digit 3 4 2
Ready- M xed Concrete
5-Digit 9 12 9
4-Digit 7 8 6
3-Digit 5 5 3
2-Digit 2 2 2
Fabricated Structural Metals
5-Digit 22 22 22
4-Digit 9 11 9
3-Digit 3 4 3
2-Digit 3 2 2
Construction Machi nery & Equi pnent
5-Digit 35 35 41
4-Digit 18 14 20
3-Digit 11 8 12
2-Digit 4 3 5
I ndustry Controls
5-Digit 34 32 36
4-Digit 21 16 22
3-Digit 11 8 12
2-Digit 5 3 3
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| ndustry 1972 1977 1982
Radi o & TV Conmuni cati on Equi pnent
5-Digit 38 36 27
4-Digit 22 22 18
3-Digit 14 13 10
2-Digit 5 5 4
Sem conductors & Rel ated Devices
5-Digit 39 45 43
4-Digit 26 34 29
3-Digit 16 21 14
2-Digit 5 9 8

*A product is excluded if it accounts for |ess than one percent of the
establishment's val ue of shipments or is produced by |ess than one percent of
the industry's multiproduct establishnments. Many nonprimary five-digit
product classes did not neet this criteria. For exanple, in the canned
fruits and vegetable industry 39 five-digit products are produced by | ess
t han one percent of the multiproduct establishnents and not included in this
t abl e.
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TABLE 6

SINGLE AND MULTI PRODUCT ESTABLI SHVENT SUMVARY STATI STI CS
BY PRI MARY FOUR-DI G T | NDUSTRY- - 1982

# of # of

| ndustry Pr oduct s Enpl oyees PPSR* Pl SR**
Al

Si ngl e 1.0 50 1.00 1.00

Ml ti 3.1 157 .71 . 85
Canned Fruits & Vegetabl es

Si ngl e 1.0 81 1.00 1.00

Ml ti 3.3 157 . 69 . 84
M | | wor k

Si ngl e 1.0 25 1.00 1.00

Ml ti 4.0 60 . 63 . 87
Mobi | e Hones

Si ngl e 1.0 94 1.00 1.00

Ml ti 2.3 89 . 85 .93
Corrugated & Solid Fi ber Boxes

Si ngl e 1.0 74 1.00 1.00

Ml ti 2.5 86 .77 .77
Pl astics Materials & Resins

Si ngl e 1.0 70 1.00 1.00

Ml ti 3.1 229 .72 .79
Paints & Allied Products

Si ngl e 1.0 34 1.00 1.00

Ml ti 3.2 69 .74 .95
Cyclic Organic Crudes & Internediates

Singl e 1.0 80 1.00 1.00

Ml ti 3.6 233 .72 . 80
I ndustrial Organic Chemcals, NEC

Si ngl e 1.0 58 1.00 1.00

Mul ti 3.9 365 . 66 .75
Pavi ng M xtures & Bl ocks

Singl e 1.0 13 1.00 1.00

Mul ti 2.1 47 .74 .74

Concrete Products
Singl e 1.0 23 1.00 1.00
Mul ti 2.3 41 .75 .92
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# of # of

| ndustry Product s Enpl oyees PPSR* Pl SR**
Ready- M xed Concrete

Si ngl e 1.0 19 1.00 1.00

Ml ti 2.4 28 . 82 . 82
Fabricated Structural Metals

Si ngl e 1.0 46 1.00 1.00

Ml ti 1.7 65 .74 . 82
Construction Machinery & Equi pnent

Si ngl e 1.0 74 1.00 1.00

Ml ti 3.0 326 . 68 . 83
I ndustry Controls

Si ngl e 1.0 78 1.00 1.00

Ml ti 2.8 204 .75 .75
Radi o & TV Conmuni cati on Equi prent

Si ngl e 1.0 175 1.00 1.00

Ml ti 2.9 586 .72 . 83
Semi conductors & Rel ated Devi ces

Singl e 1.0 233 1.00 1.00

Ml ti 3.1 976 .70 . 86
* PPSR = Primary Product Specialization Ratio

= Value of Primary 5-Digit Product/Total Shipments Val ue

**PISR = Primary Industry Specialization Ratio

Val ue of Products In Primary Four-Digit I|ndustry/Total
Shi pments Val ue



TABLE 7
MAJOR NON- PRI MARY ACTI VI TI ES OF DI VERSI FI ED ESTABLI SHVENTS,
BY FOUR-DIA T PRI MARY | NDUSTRY- - 1982 Census
Canned Fruits & Vegetabl es (2033)
Nonprimary Activity 2032 2035 2037 2086 2087 2099

% Est abl i shnent s 17.2% 14.1% 15.6% 17.2% 9.8% 17.6%
% Nonpri mary Val ue 20.6 8.9 22.9 16.4 8.0 12.7

M I1work (2431)

Nonprimary Activity 2421 2426 2434 2499 2541 3079 3442
% Est abl i shnent s 8. 2% 2.2% 23.1% 4. 1% 3. 4% 2.2% 12.1%
% Nonpri mary Val ue 17.0 6.0 13.7 8.1 5.3 5.1 23.5

Mobi | e Hones (2451)

Nonprimary Activity 2452 3444 3442
% Est abl i shnent s 5. 6% 3. 7% 7.4%
% Nonpri mary Val ue 21.8 32.5 33.0

Corrugated & Solid Fiber Boxes (2653)

Nonprimary Activity 2643 2649 2651 2652 2654 2655 3079 3993
% Est abl i shnent s 5.8% 11.6% 23.3% 26.7% 9. 3% 5.8% 12.8% 24.9%
% Nonpri mary Val ue 12. 2 5.6 18.7 7.7 2.6 1.9 14.7 26.7

Pl astics Materials & Resins (2821)

Nonprimary Activity 2843 2851 2865 2821 2869 2911 3079
% Est abl i shnent s 16. 1% 5. 8% 8.3% 38.7% 18.1% 4.5% 16.1%
% Nonpri mary Val ue 4.0 2.3 10.7 37.7 5.6 6.6 20.5

Paints & Allied Products (2851)

Nonprimary Activity 2821 2842 3676
% Est abl i shnent s 5. 6% 2.5% 14.4%
% Nonpri mary Val ue 37.0 6.6 26.3







Cyclic Organic Crudes & I ntermediates

Nonprimary Activity 2816 2819 2821 2833 2843 2851 2869 2911
% Est abl i shnent s 9.4% 18.8% 17.6% 9.4% 12.9% 5.9% 44.7% 3.5%
% Nonpri mary Val ue 2.9 9.0 23.8 1.7 2.5 1.3 25.5 15.7

Industrial Oganic Chemcals, NEC (2869)

Nonprimary Activity 2812 2813 2819 2821 2822 2833 2843 2865 2873 2879 2899

2911

% Est abl i shnent s 5.3% 5.3% 31.3% 17.0% 4.5% 5.3% 16.6% 28.3% 6. 0% 9. 8% 9.1%
6. 0%

% Nonpri mary Val ue 7.1 . 8 8.0 27.5 6.4 1.7 4.6 18.6 3.4 4.0 3.1
11.1

Paving M xtures & Bl ocks (2951)

Nonprimary Activity 2891 2911 2952 3272 3273 3281
% Est abl i shnent s 5.1% 5.1% 16.9% 11.9% 61.0% 5.1%
% Nonpri mary Val ue 1.2 6.9 12.2 18.4 53.7 2.5

Concrete Products (3272)

Nonprimary Activity 2951 3271 3273
% Est abl i shnent s 3.6% 11.1% 13.9%
% Nonpri mary Val ue 2.8 36.5 38.5

Ready- M xed Concrete (3273)

Nonprimary Activity 2951 3241 3271 3272
% Est abl i shnent s 7. 4% 6.3% 43.2% 67.8%
% Nonpri mary Val ue 10.8 5.5 44. 6 34.1

Fabricated Structural Metals (3441)

Nonprimary Activity 3443 3444 3446 3449 3531
% Est abl i shnent s 21.9% 20.1% 32.8% 23.3% . 9%
% Nonpri mary Val ue 18. 4 8.2 13.7 20.9 7.1

Construction Machi nery Equi prent (3531)



Nonprimary Activity 3519 3523 3532 3533 3536 3537 3599 3714

% Est abl i shnent s 1.5% 10.1% 8. 6% 3.4% 5. 6% 4.5% 5.2% 4.5%
% Nonpri mary Val ue 5.5 28.1 6.9 12. 6 10. 7 6.0 1.0 5.9



I ndustry Controls (3622)

Nonprimary Activity 3613 3629 3643 3662 3679 3822 3825
% Est abl i shnent s 44. 4% 3.5% 9. 7% 6.9% 12.5% 5.5% 11.1%
% Nonpri mary Val ue 44.5 5.1 5.1 3.7 1.5 .7 2.6
Radi o & TV Communi cati on Equi prent (3662)

Nonprimary Activity 3489 3573 3661 3679 3811 3825

% Est abl i shnent s 1. 4% 5.2% 7.0% 22.3% 5. 6% 8.3%

% Nonpri mary Val ue 5.3 10.4 6.6 14.9 13. 4 7.4

Seni conductors & Rel ated Devi ces (3674)

Nonprimary Activity 3559 3573 3662 3671 3675 3676 3679
% Est abl i shnent s 2.2% 12. 0% 5. 4% 5.4% 10.9% 3.3% 31.5%
% Nonpri mary Val ue 6.9 35.9 11.5 .3 1.9 7.7 27.8
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TABLE 8

PRI MARY ACTI VI TY AND JO NT NONPRI MARY ACTI VI Tl ES,
BY FOUR-DI G T PRI MARY | NDUSTRY- - 1982

Percent of Miltiproduct Establishments

Primary in Primary I ndustry and Engaged in
[ ndustry Nonprimary Activity
Canned Fruits & 17% Canned Specialties

Veget abl es 16% Frozen Fruits, Fruit Juices

17% Bottled & Canned Soft Drinks
18% Food Preparations, NEC

Corrugat ed Boxes 23% Fol di ng Paperboard Boxes
27%  Set-up Paperboard Boxes*
28% Signs & Advertising Displays

Cyclic Organics 19% Industrial |norganics, NEC
18% Plastic Materials & Resins
45% I ndustrial Organics, NEC

I ndustrial Organics 31% Industrial Inorganics, NEC
28% Cyclic Organics
17% Surface Active Agents
17% Plastics Materials & Resins

I ndustry Controls 44% Switchgears & Switchboards
M | | wor k 23% Wod Kitchen Cabinets

Pavi ng M xtures & Bl ocks 61% Ready-m x Concrete
17% Asphalt Felts & Coatings

Plastics Materials & 16% Surface Active Agents
Resi ns 39% Industrial Inorganics, NEC
18% Adhesives & Seal ants
16% M sc. Plastics Products

Ready- M x Concrete 43% Concrete Bl ocks & Bricks
68% Concrete Products

Fabri cated Metal s 32% Architectural Metal Wrk
22% Fabricated Pl ate Work
20% Sheet Metal Work
23% M sc. Structural Mtal Work

Semi conduct or s 32% El ectronic Conponents, NEC
*15 percent produced fol ding and set-up paperboard boxes. This was the only

i nstance of three activities being present at any significant |evel by the
same establishnent.



TABLE 9
PERCENT OF MULTI PRODUCT ESTABLI SHVENTS AND MULTI UNI T FI RVB
ENGAGED | N NONPRI MARY ACTI VI Tl ES- - 1982 Census
Canned Fruits & Vegetabl es (2033)

Nonprimary Activity 2032 2035 2037 2086 2087 2099

I ndustry Average 17.2% 14.1% 15.6% 17.2% 9.8% 17.6%
Large Estab. Average! 46.7 26.7 0.0 26.7 26.7 33.3
Fi rm Aver age 51.9 65.5 56. 4 57.8 54.2 63. 3

MIlwork (2431)

Nonprimary Activity 2421 2434 3442

I ndustry Average 8.2% 23.1% 12.1%
Large Estab. Average'? 20.0 20.0 40.0
Fi rm Aver age 44.9 33.3 78.0

Mobi | e Hones (2451)

Nonprimary Activity 2452 3442

I ndustry Average 5. 6% 7.4%
Large Estab. Average? 0.0 0.0
Fi rm Aver age 50.0 50.0

Corrugated & Solid Fiber Boxes (2653)

Nonprimary Activity 2643 2649 2651 2652 2654 3079 3993

I ndustry Average 5.8% 11.6% 23.3% 26.7% 9.3% 12.8% 24.9%
Large Estab. Average? 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fi rm Aver age 100.0 100.0 50.0 75.0 50.0 58.3 87.5

Pl astics Materials & Resins (2821)

Nonprimary Activity 2843 2851 2865 2821 2869 2899 2911 3079
I ndustry Average 16. 1% 5.8% 8.3% 38.7% 18.1% 4.5% 4.5% 16.1%
Large Estab. Average! 13.6 0.0 18.2 63.6 0.0 0.0 18.2 31.8
Fi rm Aver age 60.0 41.0 36.1 58. 2 48. 4 13.4 50.0 57.1







Paints & Allied Products (2851)

Nonprimary Activity 2821 2842 3676 3679

I ndustry Average 5.6% 2.5% 14.4% 2.1%

Large Estab. Average! 0.0 16.7 0.0 0.0

Fi rm Aver age 28.7 17.2 35.3 25.0

Cyclic Organic Crudes & Internediates (2865)

Nonprimary Activity 2816 2819 2821 2833 2843 2851 2869 2911

I ndustry Average 9.4% 18.8% 17.6% 9.4% 12. 9% 5.9% 44.7% 3.5%

Large Estab. Average! 14.3 32.1 28.6 10. 7 7.1 3.6 53.6 3.6

Fi rm Aver age 37.5 58.3 75.0 33.3 55.5 16.7 77.3 33.3

Industrial O ganic Chemcals, NEC (2869)

Nonprimary Activity 2812 2819 2821 2822 2833 2843 2865 2873 2879 2899 2911
I ndustry Average 5.3% 31.3% 17.0% 4.5% 5.3% 16.6% 28.3% 6. 0% 9.8% 9.1% 6. 0%
Large Estab. Average! 17.3 50.0 46. 2 15.4 11.5 25.0 61.5 15.4 15. 4 19.2 19.2
Fi rm Aver age 32.6 59.1 51.3 47.0 25.7 50.5 55.2 35.1 37.6 53.0 46. 8
Paving M xtures & Bl ocks (2951)

Nonprimary Activity 2911 2952 3272 3273

I ndustry Average 5 1% 16.9% 11.9% 61.0%

Large Estab. Average? 0.0 0.0 50.0 100.0

Fi rm Aver age 100.0 75.0 100.0 90.0

Concrete Products (3272)

Nonprimary Activity 2951 3271 3273

I ndustry Average 3.6% 11.1% 13.9%

Large Estab. Average? 0.0 20.0 20.0

Fi rm Aver age 66.7 61.7 69.5

Ready- M xed Concrete (3273)

Nonprimary Activity 2951 3241 3271 3272

I ndustry Average 7.4% 6.3% 43.2% 67.8%

Large Estab. Average®® 0.0 100.0 0.0 0.0

Fi rm Aver age 83.3 70. 4 79.7 94. 6



Fabricated Structural Metals (3441)

Nonprimary Activity 3443 3444 3446 3448 3449 3499

I ndustry Average 21.9% 20.1% 32.8% 2.0% 23.3% 3.3%

Large Estab. Average! 42.9 0.0 0.0 0.0 0.0 14. 3

Fi rm Aver age 70.0 73.5 60. 4 50.0 77.3 48. 3

Constructi on Machi nery Equi prent (3531)

Nonprimary Activity 3523 3532 3536 3537 3599 3714

I ndustry Average 10. 1% 8.6% 5. 6% 4.5% 5.2% 4.5%

Large Estab. Average! 15.8 7.9 2.6 7.9 0.0 2.6

Fi rm Aver age 62.0 76.7 45. 6 41. 3 33.3 50.0

Industry Controls (3622)

Nonprimary Activity 3613 3643 3679 3822 3825

I ndustry Average 44. 4% 9.7% 12.5% 55% 11.1%

Large Estab. Average! 66.7 6.7 0.0 0.0 13.3

Fi rm Aver age 81.3 50.0 50.0 50.0 25.0

Radi o & TV Communi cati on Equi prent (3662)

Nonprimary Activity 3573 3622 3651 3661 3674 3679 3811 3825
I ndustry Average 5.2% 4. 3% 3.6% 7.0% 1.6% 22.3% 5. 6% 8.3%
Large Estab. Average? 9.5 3.8 1.9 10.5 7.6 19.0 9.5 13.3
Fi rm Aver age 45.8 37.7 72.1 40. 2 46. 4 44.2 55.8 52.2
Seni conductors & Rel ated Devi ces (3674)

Nonprimary Activity 3662 3671 3676 3679

I ndustry Average 12. 0% 5.4% 10.9% 31.5%

Large Estab. Average! 18.2 12.1 9.1 42. 4

Fi rm Aver age 41.5 44. 4 66. 6 55.7

!Est abl i shnents with nore than 500 enpl oyees.
2Est abl i shnents with nore than 250 enpl oyees.



SFive or fewer nultiestablishnent firns.
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APPENDI X 1

PRODUCTS AND | NDUSTRI ES | NCLUDED | N ANALYSI S

2033 Canned Fruits and Veget abl es

20330 Canned Fruits and Vegetabl es, NSK*

20331 Canned Fruits, except Baby Foods

20332 Canned Veget abl es, except Hom ny and Miushroons

20333 Canned Honmi ny and Mushroons

20334 Canned and Fresh Fruit Juices, Nectar and Concentrates
20335 Canned Veget abl e Jui ces

20336 Catsup and Ot her Tomato Sauces, Pastes, Etc.

20338 Jams, Jellies, and Preserves

2431 M Il work

24310 M |1 work, NSK*

24311 W ndow Units, Wod

24312 Wbod W ndow Sash, including conbinati on Screen and Storm Sash, and
W ndow Screens, excluding Wndow Units

24313 Wbod W ndow and Door Franes, and Door Frames Shipped in Door Units,
excl udi ng W ndow Franes Shipped in Wndow Units

24314 Doors, Wbod, Interior and Exterior

24315 Ot her Wbod Doors, including Garage, Screen, Storm and Conbi nation
Screen and Storm and Louvre

24316 Wbod Mol di ngs, except Prefinished Ml dings Made From Purchased
Mol di ngs

24317 Prefini shed Wood Ml di ngs Made From Purchased Ml di ngs

24318 Ot her MIIwork Products, including Stairwork and Exterior M| work

2451 Mbbil e Hones

24510 Mbbile Hones, NSK*
24511 Manufactured Homes, 35 Feet or More in Length
24512 Manufactured buil dings, nonresidential, 35 Feet or More in Length

2653 Corrugated and Solid Fi ber Boxes

26530 Corrugated and Solid Boxes, including Pallets

2821 Plastics Materials and Resins

28210 Pl astics Materials and Resins, NSK*
28213 Thernopl astic Resins and Plastics Materials
28214 Thernosetting Resins and Plastics Materials
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2865 Cyclic Organic Crudes and | nternedi ates

28650 Cyclic Organic Crudes and | nternedi ates, NSK*
28651 Cyclic Internediates

28652 Synthetic Organic Dyes

28653 Synthetic Organic Pignments, Lakes, and Toners
28655 Cyclic (Coal Tar) Crudes

2869 Industrial Organic Chenicals, NEC'*

28690 Industrial Organic Chem cals, NSK*

28693 Synthetic Organic Chemnicals, NEC, except Bulk Surface Active Agents
28694 Pesticides and Ot her Organic Chemicals (not formulations), NEC
28695 Et hyl Al cohol and Other Industrial Organic Chem cals, NEC

28696 M scel | aneous End-Use Chenicals and Chenical Products

28697 M scel | aneous Cyclic and Acyclic Chenicals and Chem cal Products

2951 Paving M xtures and Bl ocks

29510 Paving M xtures and Bl ocks

3272 Concrete Products, Except Block and Brick

32720 Concrete Products, NSK*

32721 Concrete Pipe

32722 Precast Concrete Products
32723 Prestressed Concrete Products

3273 Ready-M xed Concrete

32730 Ready-M xed Concrete

3441 Fabricated Structural Metal

34410 Fabricated Structural Metals, NSK*

34411 Fabricated Structural Metal for Buildings
34412 Fabricated Structural Metal for Bridges
34413 Ot her Fabricated Structural Metal

3531 Construction Machinery

35310 Construction Machi nery, NSK*

35311 Contractors' O f-H ghway Weel Tractors, except Parts and Attachnents

35312 Trackl aying Type Tractors, except Parts and Attachnents

35313 Parts and Attachments for Tracklaying Type Tractors, Contractors' O f-
H ghway Wheel Tractors, and Tractor Shovel Loaders

35314 Power Cranes, including Locomotive Full-Circle Revolving with Boons,
Draglines, Shovels, and Parts

35316 M xers, Pavers, and Rel ated Equi pnent, Excluding Parts

35317 Tractor Shovel Loaders, excluding Parts and Attachnents

35318 Scrapers, Graders, Rollers, and Of-H ghway Trucks, Trailers, and
Wagons, excluding Parts

35319 Ot her Construction Machi nery and Equi pnent, including O her
Construction Machinery Parts
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3622 Industrial Controls

36220 Industrial Controls

3662 Radio and TV Conmmuni cati on Equi pment

36620 Radi o and TV Communi cati on Equi pment, NSK*

36621 Conmmuni cati on Systens and Equi pnent

36622 Broadcast Studio and Rel ated El ectronic Equi prent

36623 | ntercomruni cati on Equi pment (except Tel ephone and Tel egraph), Al arm
Systens, and Traffic Control Equi prent

36625 Search and Detection, Navigation, and Gui dance Equi prment

36627 El ectronic Systems and Equi prment, NEC*

3674 Seni conductors and Rel at ed Devi ces

36740 Semi conductors and Rel ated Devi ces, NSK*

36741 Integrated Mcrocircuits, |ncluding Seniconductor Networks, M cro-
processors, and MOS Menori es

36742 Transistors

36743 Di odes and Rectifiers

36749 O her Sem conductor Devices, including Seniconductor Parts, such as
Wafers and Heat Sinks

*The NSK, or not specified by kind, product classes are designated by a zero
as the fifth digit. This category includes shipnments which are too general to
code below the four-digit level. Frequently these products are residuals in
the conpany's records, which it felt could not be classified in further

detail.

**The NEC cl assification is designated by a nine as the third or fourth digit.
This category covers establishnents which are not el sewhere classified, and
general ly do not constitute honpgeneous primary activity groups. They are
grouped together to preserve the honogeneity of the other industries in the

group.
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ENDNOTES
1. Notable exceptions are the works of Gort (1962), Berry (1974), Collop and
Monahan (1989), and Lichtenberg (1989). GCort and Berry exam ned the history
of a nunber of large diversified corporations and concluded that both the
amount and rate of firmlevel diversification had increased in the post-Wrld
War Il era. Lichtenberg found that fromthe nid-1970's the rate of diversi-
fication has slowed considerably and that a nunber of conglonmerates are
actually becom ng | ess diversified. Gollop and Monahan concl uded t hat
establ i shment | evel has declined, but is still increasing at the firmlevel.

2. In sone cases, multiple diverse production processes occur at a single
| ocation. The subdivision of such single physical |locations into nultiple
establishments is perfornmed to capture the production of products which are
produced and consuned (usually as internediate products) at the same |ocation

3. There were no adm nistrative records in the 1963 Census; however, by 1982
37% of the Census manufacturing establishnents were adm nistrative records.
Admi ni strative records include no information on material inputs and only
four-digit information on products. As the industry average at the five-digit
| evel was inmputed for these establishnments the diversity in later years may be
understated. To the extent that administrative records are small establish-
ments, the shipnent weighted diversification nmeasures are affected mnimally.

4. Single product establishment is defined as one producing all products
within one 5-digit product class. Simlarly, a nultiproduct establishnments
produces products in nore than one 5-digit product class.

5. Andrews and Abbott (1988) calculate that even at the four-digit |eve
approxi mately seven percent of all manufacturing establishments switch
cl assification groups between consecutive censuses.

6. In this analysis, a conventional definition of high technol ogy industries
fromthe O fice of Technol ogy Assessment is used. Two criteria are used to
deternmine if an industry is "high-tech" or not. The first is the portion of
enpl oyees which are scientists and engi neers; the second is the ratio of
research and devel opnent expenditures to sales. The drawbacks to this
definition is that not all R&D expendutures go to devel opi ng new products,
sone is ained at new production processes. Second, not all products of an

i ndustry are high technology products. It is possible that an establishnent
within a high technol ogy industry produces only |ow technol ogy products.

7. Administrative record establishnments are generally snmall plants which are
exenpt fromthe Census. Data on sales, enployment, and payroll are collected
fromIRS filings to mnimze reporting burden

8. We recognize the possibility that our measurement of heterogeneity may be
in part an artifact of the SIC system The Center For Economic Studies is
exploring alternative methods of classifying the activities of manufacturing
units. Andrews and Abbott (1988) have considered three alternative nethods in
conparison with the SIC system

9. Statistics reported for all industries cover all 448 four-digit manufac-
turing industries, not just the sixteen included for nore detail ed anal ysis.

10. The increase in single product establishnments is partly due to a specia
mai | ing survey to 10,000 administrative record cases in 1982. These survey
cases are included in the 1982 data, but not the earlier years' data. These
AR cases are generally small establishments (less than 100 enpl oyees). The
ef fect of including these establishments is reflected in the fact that the

i ncrease of small, single-product establishments between 1977 and 1982 is
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three times the rate between 1972 and 1977. The economic recession of the
early 1980's may al so contribute to the decline in multiproduct establishnment
and increase in single product establishnments if firns contracted their range
of products and switch fromthe multi- to single output category. The extent
of this later effects has not been examn ned.

11. The nost diversified establishnment in the sanmple produces in sixteen
four-digit, thirteen three-digit, and eight two-digit industries.

12. The nunber of products produced by, and nunber of industries nultiproduct
establ i shnments operating in, are sensitive to the selection criteria. Qur
initial selection criteria was based on one percent of shipnments and being
produced by at |east two establishnent. By altering the selection criteria to
one percent of shipnments or one percent of nultiproduct establishnents the
sanmpl e for nost industries expanded.

13. Includes nultiestablishnent firns which have nore than one establishnent
classified in the sane four-digit industry. The average number of establish-
ments per firns in the same industry is three; the maxinumis thirteen



