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ABSTRACT
The Center for Economic Studies, U. S. Bureau of the Census, has constructed the “Manufacturing Plant
Ownership Change Database” (OCD)using plant-level data taken from the Census Bureau’ s Longitudinal
Research Database (LRD). The OCD contains data on all manufacturing establishments that have
experienced ownership change at least once during the period 1963-1992 . Thisis a unique data set
which, together with the LRD, can be used to conduct a variety of economic studies that were not
possible before. This paper describes how the OCD was constructed and discusses the usefulness of
these data for economic research.

Keywords. manufacturing; plant-level data; ownership change; data matching.

I. Introduction

The purpose of this paper is to document the construction of the Manufacturing Plant Ownership
Change Database (OCD) and to discussits usefulness in economic research. This database is
constructed with plant-level data taken from the U.S. Bureau of the Census Longitudinal Research

Database (LRD) . The LRD is composed of the data for U.S. manufacturing collected in the last 7



Censuses of Manufactures (CM, 1963, 67, 72, 77, 82, 87 and 92) and in the last 16 Annua Surveys of
Manufactures (ASM) beginning with the 1973 survey.

The OCD contains data on nine vatiables (listed in section 111) for al manufacturing plants that
changed their firm identification numbers at least once during the period 1963-92. Because each plant in
the OCD and LRD is assigned a unique permanent plant number (PPN), researchers can use this number
to merge the OCD with the LRD. In this way, data on many other variables available in the LRD --
describing economic activities of the plants that changed owners as well as those that did not experience
any ownership change (the control group)— may be obtained for research.

The OCD is constructed for several important reasons.  First, ownership changes -- through
mergers and acquisitions -- have long been an important activity in the U.S. economy. During the last
decade, for example, the aggregate assets transferred through acquisitions and corporate takeovers have
averaged more than $230 hillion ayear (see Mudller, 1993). This volume of transactions has motivated a
large, growing body of both theoretical and empirical studies on acquisitions and corporate takeovers. Y €,
the causes and consequences of this important economic activity are not well understood. The empirica
findings from the many studies based on aggregate data are controversia.! Thus, new microdata are
imperative to arrive at more definitive research results on this important topic.

Second, while previous studies have generated conflicting results, they have shared a common
method for evaluating the effects of mergers and acquisitions. That is, in most cases, researchers
compare the firm’s performance (e.g., sales, employment, profit, productivity, etc.) before and after

mergers. A problem with this methodology is that it fails to take into account the specific changesin the

! For example, Ravenscraft and Scherer (1987) found no evidence of firms improved
performance in the post-takeover period. Mudler (1985 and 1993) reached the same conclusion. In
contrast, Kaplan (1989) and Healy, Palepu and Ruback (1990) found that firms improved performance
(sales, income, asset productivity, etc.). For more details on these conflicting results, see Mueller (1993).
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performance of the different components (i.e, individual plants) of multi-unit firms that are the redl
consequences of mergers. In hisreview article, “Mergers: Theory and Evidence,” Mueller (1993) points
out that: “Any real consequences of a merger must come about through changes in the development of
one or both joining units that can be attributed to the merger in the following years.”

This suggests that smply comparing the performance of the whole firm before and after a
merger is not an appropriate way to evaluate its effect on the merging firm. Indeed, because mergers and
acquisitions are part of a strategy to realign the resources and operations within the firm, then research
results must identify precisely where changes took place within the firm in the years following the
transaction. These changes include the change in the mix of plants by the acquiring firm. That is, before
merging the acquiring firm owns a set of plants, some of which will be closed, some will be sold, and
others will be retained so that after merging, the structure of the firm may be much different from before.
Thus using firm-level data to assess the effects of merger on multi-establishment firms could lead to
mideading results’. With plant-level datain the OCD, researchers can take a close look at the
performance of each component of the firm, before and after merger, and more accurately evaluate the
economic impact of mergers and acquisitions on the merging firms.

Empirically, McGuckin and Nguyen (1998) used both plant and firm level datafor the U.S.
manufacturing food industry (SIC 20) taken from the LRD-OCD to study the effects of mergers and
acquisitions. They found that firm-level data are too aggregative to capture the composition effects of

acquisitions on the performance of multi-unit acquiring firms.

2 For example, if after merger the productivity of newly acquired plants declines or remains the
same, but the productivity of the firm as a whole increases substantially due to its highly productive, newly
built plants. This shows that using firm-level datato compare the firm’s productivity before and after a
merger would lead the researcher to the erroneous conclusion that the merger improved productivity in
the acquired plants.



Moreover, because the data are plant-level the OCD also alows researchers to investigate the
economic impact of certain transactions that could not previously be evaluated with firm-level data. These
transactions include partial acquisitions, divestitures and asset sales which involve only one or severa
plants of alarge multi-unit firm, or prerhaps, only assets (e.g., buildings). Also, with industry codes at the
plant-level available in the OCD, researchers can determine the exact type of acquisition such as related
(horizontal or vertical) or unrelated (conglomerate) mergers (see McGuckin, Nguyen and Andrews,
1991).

Findly, most previous studies use financia data to study mergers and acquisitions and then draw
conclusions about the economic efficiency (or inefficiency) of these transactions. Jensen (1988), for
example, used financid datain his study and concluded that corporate takeovers generate substantial
gains in economic efficiency. One could argue, however, that financia gains to the shareholders of the
companies involved in these transactions are not necessarily the desirable socia gains or economic
efficiency. Most economists agree that productivity is the best available measure of economic efficiency
and it can only be evaluated with data on “red” variables such as output and inputs in production rather
than with financia data. The OCD provide data on such “rea” variables,

The next section delineates the concept and measurement of ownership. Section 111 describes the
data and method of identifying ownership changes. Section IV presents the matching results. Section V
briefly reviews some lessons learned from the OCD data. The last section concludes with a discussion of

the strengths and weaknesses of the database.

I1. Ownership: Concept and M easurement?

Ownership refers to the person(s) who owns and controls particular resources in the economy.

3 This section draws upon materials in McGuckin, Nguyen and Reznek (1998, forthcoming).
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If owners have a complete control and make all the decisions about the uses of these scarce resources,
then ownership changes will significantly affect the way the resources are used. Thus, ownership and
ownership changes are important aspects of economic growth and have important policy implications. For
example, antitrust authorities are concerned with the effects of ownership change on output and pricing
decisons.’

It should be noted that the ownership concept used in the OCD does not exactly match those
used for policy purposes. The key issue for policy is “control”. However, measuring “control” is
particularly difficult for corporations where the extent of “ownership” is determined by the proportion of
the ownership shares held by an owner and by the legal rules for exercising those shares. Usudly, if a
firm acquires more than 50 percent of the shares of another company, it can be considered as having the
ability to control that company.

The issue of who controls corporate assets has along history. It was raised over 50 years ago by
Berle and Means (1932) and is the subject of alarge literature. Note that in some contexts, criteria other
than 50 percent ownership are used to approximate alevel of ownership at which control is exerted. For
example, for many securities transactions, a company is considered to be under the control of another if
more than 10 percent of its stock is obtained by one investor. The ownership conceptsin the LRD reflect

the LRD’s roots in the Census Bureau' s Standard Statistical Establishment List (SSEL).> The SSEL is

4 Also, the Securities and Exchange Commission protects minority shareholders (owners) rights
and protects the public against securities fraud. These issues often became important when ownership
shifts from one person or group to another. The Department of Labor is also concerned with issues
involving worker rights and working conditions that can change when ownership changes.

® The SSEL is described in U.S. Bureau of the Census (1979), and its role in the Census
Bureau’' s manufacturing establishment surveys is described in Cole, Petrik, and Struble (1995).
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used as a sampling frame for most Census Bureau surveys of businesses with one or more employees®.
The SSEL contains current information on ownership, address, industry classification, employment,
payroll, and operationa status of each establishment. It aso includes limited historical information. The
SSEL is based on administrative information maintained in Interna Revenue Service (IRS), Socid
Security Administration (SSA), and (since 1990) Bureau of Labor Statistics (BLS) records. To facilitate
the tracking of ownership at the plant level for the multi-unit companies in the SSEL, the Census Bureau
collects information from al multi-unit companies both in the Economic Census (taken every five years)
and, in non-census year, from a sample of companies in the Company Organization Survey (COS).
Moreover, ownership information on multi-unit companies is often obtained from other ongoing Census
Bureau surveys.

For the Census Bureau, a company (Company A) owns another company (Company B) if either
of two basic criteriaare met: (1) Company A owns more than 50 percent of the voting stock of Company
B, or (2) Company A has the power to direct the management and policies of Company B. Census
Bureau data collection forms ask respondents whether they own or are owned by other companies. If the
answer is ayes, the forms request the name, address, and employer identification (El) number of the
owned or owning companies. Each business with paid employees is required to obtain a 9-digit ElI number
from the IRS.

Before proceeding, it is important to make a clear distinction between the firm ID and EI numbers
inthe LRD. Thefirm ID is aten-digit number assigned to each plant by the Census Bureau. This number
provides information on organizationa status and company &ffiliation of the plant. A “multi-unit”

establishment ID number consists of a six-digit company number (called the “dpha’ number, which is

® The SSEL currently covers the following economic sectors: Agriculture, Mining, Manufacturing,
Transportation and Communication, Wholesale, Retail, Finance, Insurance, and Real Estate, Services, and
Public Adminigtretion.



common to dl plants owned by the same company), followed by a4-digit number specific to the reporting
plant. In contragt, the EIN is a 9-digit number given to afirm by the IRS. To facilitate companies’ tax
reporting , the IRS can and does assign multiple IENSs to a multi-unit firm that has plantsin different
locations. Thus, for a plant owned by a multi-unit firm, its ID number is not the same asits EIN. It is the
ID number, not the EIN, that represents ownership.

For asingle-unit plant, its ID number is composed of aleading zero followed by a 9-digit El
number. Thus, the firm ID for asingle-unit plant is the same as its El number except that the ID is ten-
digit number beginning with a zero. This leading zero indicates that the plant is owned by a single-unit
firm. Thus, to identify ownership and ownership changes we use ID numbers rather than El numbers.

In the LRD, the ID number of a particular plant can and does change over time. An ID change
often indicates an ownership change; but, it can indicate other things as well (see below). The following
describes the data and the process we used to identify ownership changes and separate them from other

types of ID changes.

I11. The Data and Method for Identifying Ownership Change
A. The Data
1. Contents of the OCD
The OCD contains data for all establishments that changed their firm IDs at least once during the
period 1963-92. There are 86,700 such establishments in the database. Because one can use PPNs and
IDs to merge the OCD with LRD to obtain data on many variables available in the LRD, the OCD is

designed to contains only the following nine variables’

" See the appendix for a detailel description of these variables,
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(1) BUYID: ID number of the buying (acquiring) firm.

(2) CC: Coverage code.

(3) ID: Firm identification number.

(4) IND: 4-digit SIC industry code.

(5) PPN: Permanent plant number.

(6) SELLID: ID number of the selling (acquired) firm.

(7) STATUS: This variable indicates whether an ID change is an ownership change.

(8) TE: Tota employment (number of employees).

(9) TVS: Tota value of shipment.

Using PPN and ID numbers, researchers can merge the OCD with the LRD to obtain data on
many other variables for their research.

2. Data sources

The data used to construct the OCD data file are taken from the LRD. At present, the LRD
consists of seven CMsfor the years 1963, 1967, 1972, 1977, 1982, 1987 and 1992 and 16 ASMs for the
years between census years, starting in 1973. The LRD contains data on output, inputs, and production
costs of individua U.S. manufacturing establishments. The output data include total value of shipments,
value added and related variables such as inventories of work-in-process and finished goods. Data on
inputs include information on capital, labor, energy, materials, and selected purchased services. The
employment data include total employment, production workers, non-production workers, production
worked hours as well as salaries and wages.®

An important feature of the LRD isits plant industry classification and identification information,

including firm affiliation, location, products and industries, and various status codes which identify, among

8 For amore detailed description of the CM, ASM and LRD, see McGuckin and Pascoe (1988).
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other things, birth, death, and ownership changes. These identifying codes are used in devel oping both the
longitudind plant linkages and ownership linkages among plants.
3. Assessing the Data

Plant and company level datain the LRD and OCD are collected by the Census Bureau under
the authority of Title 13 of the United States Code. To protect confidentiality of the data, Title 13 and the
rules and regulations of the Census Bureau prohibit the release of micro data that could be used to identify
or closely approximate the data on a plant or a company. Thus, only sworn Census employees have
direct access to these microdata.

While the Census Bureau considers confidentiality protection a binding constraint, it provides as
much public information as possible within this constraint. One of the mission of the Census Bureau's
Center for Economic Studies (CES) is to make economic microdata, collected by the Census Bureau,
available to economic policy makers and researchers in the forms conducive to research and anaysis.
Therefore, CES maintains and provides access to these microdata.

In order for a non-Census researcher to gain access to microdata at the CES or its Research
Data Centers (RDC), they would have to become a special sworn employee (SSE).° It isimportant to
emphasize that while SSEs can access directly to CES' microdata, perform analysis on the data, and
include research results in papers and reports, they cannot remove any portion of these data files from
CES or its RDCs. In addition, the CES will review al materids produced by SSEs for disclosure of

sengtive information. In genera, no information that could be used to identify or to approximate the level

® Most SSEs working with CES or its RDCs are employees of Federal agencies engaging in
satistica work and related activities or individuas affiliated with universities, research, or research-
related organizations when such individuals can provide expert advice or assistance on CES projects. For
information on access to microdata at the CES, contact Mary L. Streitwieser, Center for Economic
Studies, U.S. Bureau of the Census, Washington D.C., 20233, (301) 457-1837, e-mail:
mstrei tw@ces.census.gov.
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of activity of aplant or acompany can be included in papers and reports.

B. Method of Identifying Ownership Change

The following three-step procedure is used to target ownership changes:

(2) Using PPN and firm ID numbers to identify plants that changed firm IDs between two census

years.

(2) Within this set of plants, using CC codes to identify directly reasons for ID changes (e.g.,

ownership change, a“multi-unit” plant becomes a single-unit firm, reorganization, etc.).

(3) From the remaining plants, identifying further ownership changes indirectly by matching the

firm IDs of acquired firms and acquiring firms.

These three steps are described in tables 1, 2 and 3 where PPNs, IDs and changesin the IDs are
arbitrarily made up for demonstration purposes. Step (1) matches plants PPNs over time and records the
change in the firm ID number of each establishment in the period under study asillustrated in table 1.
Note that a change in firm ID does not necessarily mean a true ownership change. As shown in table 2,
an ID change can be any of the following:

(1) Acquisition: The establishment was sold to another firm -- a true ownership change (mergers

and acquisitions).

(2) Company Structure Change: A multi-unit firm (.afirm that owns more than one plant) closed

or sold dl of its plants but one and became a single-unit ( afirm with only one plant); or a
single-unit firm became a multi-unit firm by opening new plants or acquiring existing plants.

(Note that the ID variable in the LRD for each plant of a multi-unit firm incorporates a code

for the firm to which the plant belongs.)

(3) Reorganization: A multi-unit undergoes alega reorganization (e.g., partnership to
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corporation) that spursafirm ID change without a change in actual ownership.

(4) Split: New operation resulting from the splitting of a previously combined report.

(5) Reactivation: Previoudly idle establishment that resumed activity under anew firm ID.

(6) Reclassification: Establishment previoudy classified as non-manufacturing that has now been
reclassified as manufacturing as a result of census processing.

(7) Duplication: The establisment is a duplicate of another establishment.

(8) Combination: New operation resulting from combining at least two previoudy separate
reports (i.e., the data of this establishment are now being included with other establishments
data on a new combined report).

(9) Errors-- erroneous ID changes can occur.

To identify true ownership changes (mergers and acquisitions) -- step (2) -- it is necessarily to use
other information available in the LRD in addition to the ID variable. The main additiond information isin
the census CC codes assigned to establishmentsin the CM or ASM. The CC codes are two-digit
numbers that indicate the status of the establishment in the survey. For example, avalue of a CC code
equal to 18 indicates that the establishment was sold to another company.2° Table 2 demongtrates this
step.

Idedlly, al new firm ID and CC codes would be recorded during the years that establishments
change status (including ownership), so that it would be easy to identify ownership changes. In practice,
this does not always happen. Except for aset of large ASM establishments, neither changesin ID nor
proper CC codes are systematically recorded during the years of status change. In many cases,

particularly for small establishments, a change in the firm ID of a plant appears one or more years before

19 For acomplete list of CC codes, see the LRD documentation (U.S. Bureau of the Census,
Center for Economic Studies, 1992, arevised version of this documentation is forthcoming).
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aproper CC codeisassigned. Thereverseisaso possible: the CC code can indicate an ownership
change before the ID changes. To address these issues, for the years when ASM data were available,
we examined CC codes in the years before and after the ID change. However, this procedure leaves
two unresolved problems. Firgt, in non-Census years, not al plants are in the survey sample and, in
particular, when the ASM panel changes (in years ending in 4 and 9), the set of non-certainty cases (the
smdler plants) turns over completely. Secondly, for a number of establishments, proper CC codes are not
assigned at al. Thisis demonstrated by our example in Table 2 where the hypothetical plants 1,5 and 11
have CC codes with missing values. Nevertheless, using CC codes allows identification of alarge
portion of the establishments that have ID changes due to true ownership changes. ASM data aso help
to identify true types of ID change.

Findly, in step 3 it is necessarily to bring together initid and ending firm IDs for al plants that
were owned by the firm in question. For example, assume that the LRD shows that plant A belonged to
firm X in 1977 and to firm Y in 1982, but the 1982 CC code for plant A does not show thisas an
ownership change. But assume, aso, that firm'Y acquired at least one other plant from firm X between
1977 and 1982, as confirmed by the CC codes. In this casg, it seemslikely that firm 'Y bought plant A as
well, and we code plant A accordingly. Consider table 3, we see that in 1982, firm 444444 owned 4 plants,
all of which were owned by other firmsin 1977. Using CC codes we find that plant 4 was acquired from
firm 333333 and plant 9 was acquired from firm 777777. Plants 1 and 5 were owned by firm 333333 and
single-unit firm 0900000000, respectively. While these two plants have CC codes with missing values, we
code them as having ownership change because firm 444444 did acquire plants 4 and 9 from firms

333333 and 777777 as confirmed by the CC codes.

IV. The Matching Results: 1963-1992

13



Table 4 and Charts 1-3 show the results of ownership changes identified using the above
procedure. In the table and charts, | classify plantsinto 3 categories:
(2) “Acquired”: indicates that the plant was acquired by another firm (true ownership change).
(2) “Other”: indicates that the plant changed its firm ID for a known reason other than being
acquired (such as a single-unit firm becomes a multi-unit firm, or 1D changes due to legal
reorganization, errors, etc.).

(3) “Unknown”: indicates an ID change for an unknown reason.

From column (2) of table 4 and chart 1, we see that the percentage of plants identified as having
true ownership change is rather low in the earlier periods. In 1963-67, among 7,242 establishments having
ID changes, only 3,694 (51.06 percent) were identified as being “acquired”. We were not able to
determine the reasons for firm ID change for 3,336 establishments (46.06 percent). In 1967-72, there are
more establishments experiencing firm ID changes. However, again, of the 15,088 establishments having
firm 1D change only 7,660 (50.77 percent) are identified as “acquired”. The remaining 6,739
establishments (44.66 percent) changed their 1Ds for unknown reasons.

Before proceeding, it isimportant to point out that, for the periods 1963-67 and 1967-72, the
numbers of plants changing firm 1Ds with unknown reasons are high (above 40 percent in both periods).
In these two periods, because ASM data were not available before 1972, it isimpossible to identify those
plants that were acquired in the years between any given two census years, and those were opened after

the previous census year and sold before the next census year'!. Thus, for these two periods, most plants

1 Indeed, the average employment for plants identified as “acquired’ during the 1963-67 and
1967-72 periods are 312 and 231 employees, respectively. These figures are substantialy larger than a
typical U.S. manufacturing plant that employs about 50 workers.
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that were identified as having true ownership change were large ASM plants. Only a small number of
small surviving plants were identified as “acquired’.

For the period 1972-77, with ASM data available for the years 1973-76 it was possible to reduce
the “unknown’ category to 25 percent and to increase the “acquired” category to 63 percent. This
increase in the number of plants identified as having true ownership change is largely attributed to the
available ASM data which alow identification of additional smaler plants acquired in the years between
the two censuses. Thus, the average employment of acquired plants during 1972-77 is 169 employees,
which is much smaller than those in previous periods.

The proportions of acquired plants (among the universe of firm ID changes) for the periods 1977-
82, 1982-87 and 1987-92 increase to 70.11, 74.78 and 76.73 percent, whereas the proportion of plants
with “unknown” firm ID changes reducesto 12.96, 13.58 and 15.78 percent, respectively. Again, the
reason for thisimprovement is that with ASM data available in 1973 and succeeding years, it was
possible to observe CC codes for several years before the initial census year as well as after the ending
year. Also, merger and acquisition activities in manufacturing increase during the more recent periods.?

When measuring the proportions of the categories of firm ID changesin terms of total value of
shipments (TVS) and tota employment (TE), we find that the proportions of the “acquired” category
increase, while the “unknown’ category decreases substantially (see Charts 2 & 3 and columns 3 & 5,
table 4) compared to the proportions based on the number of plants (see Chart 1 and column 2 , table 4):
The proportions of “acquired” TVS and TE in 1963-67 are 64.46% and 63.46%. The corresponding
proportions in 1987-92 are 90.04% and 87.93%, respectively. In contrast, the TVS and TE proportions of

the “unknown” category reduce to 34.44% and 36.43% in 1963-67, while those in 1987-92 reduce to

12 Nationally, the number of completed mergers and acquisitions increased from 926 in 1974 to
2,326 in 1981 and to 4,024 in 1986 (see Lichtenberg, 1992)
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7.71% and 8.85%, respectively. These results indicate that acquired plants are typically larger than plants
having firm 1D changes for other reasons, as can be seen in columns 4 and 6, table 1. In the 1963-67
period, for example, the average TVS and TE of “acquired” plants are $7,286,000 and 312 employeses,
while the corresponding figures for “other” plants are $4,194,000 and 191 employees, respectively.

We now turn to a brief discussion of the “unknown” category. This group consists of plants that
had firm ID changes either due to acquisitions or for other reasons, but they could not be identified
directly because proper CC codes were not assigned to them. They could not be identified by matching
sdllers and buyers' IDs (step 3) because the new firm IDs of these plants did not previoudy exist in
manufacturing. As can bee seen in table 3, in 1982 plant 11 had anew ID ( 555555) that did not exist in
1977. Moreover, there were no CC codes assigned to record the reason for the ID change and the firm
did not own or purchase any other plant. Thus, it is difficult to determine whether this firm was taken over
by an owner(s) new to manufacturing or, isit smply an ID change due to alega reorganization.*3

In the next section, we review a sample of studies that used the LRD-OCD data to demonstrate

the usefulness of the database in economic research.

V. What Do We Learn from the LRD-OCD Data So Far ?*
1. Causes and Consequences of Mergers and Acquisitions
Economists have long been interested in determining the causes and consequences of merger and

acquisition activities. However, as mentioned earlier, the issues are not well understood. Theoreticaly,

13 One way to identify the reason for the change in firm 1D of these plantsisto bring in
information from outside sources. At this stage, because outside sources are not available at the Center
for Economic Studies these ID changes are coded as “unknown”.

14 This review is by no means exhaustive. There are other studies that used the data, but are not
discussed here due to the space limit. Also, currently there are a number of researchers using the
database in their research.
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there are many possible motives for mergers, but the following two are often discussed extensively in the
literature: (1) to increase market power, and (2) to increase efficiency. The first motive would lead to
output reductions and increases in prices, while the second leads to lower costs of production, higher
outputs and lower prices.

While there are some mergers for the purpose of market power, Mueller (1993) points out that
“as agenera theory of mergers the market power motive seems to be lacking.” Jensen (1988) asserts
that ‘[t]akeovers do not waste credits or resources. Instead, they generate substantial gains: historically 8
percent of total value of both companies. Those value gains represent gains to economic efficiency, not
redistribution of between various parties.” (p. 23). He also asserts that these gains do not come from the
crestion of monopoly power.

In studies using financia data, Jensen (1988) found strong evidence that shareholders of acquired
firms earn substantial gains. But, these are not necessarily socia gains. If these gains are private and are
at the expense of others such as employees, then they are not an indication of economic efficiency.

To test whether or not mergers improve efficiency, one needs “rea” rather than financial data
because financia gains to the shareholders of the firmsinvolved in mergers are by no means a direct
measure of economic efficiency or socid gains. In contrast, productivity such as total factor
productivity (TFP, defined as “real” output per unit of total inputs) has been considered by economists as
the best measure of efficiency. The OCD provide micro data for the construction of such a measure. In
what follows, we review some typical studies using the OCD together with the LRD to examine issues
related to ownership changes.

Lichtenberg and Seigel (1992) are among the researchers who first used LRD data to study the
causes and consequences of ownership changes. Their empirical work is based on a matching modd that

is closely related to the theory of job turnover developed by Jovanovic (1979) and used extensively in
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labor market studies.™® In applying this theory to ownership change, Lichtenberg and Siegel argue that
“firms are constantly evaluating the match or fit between plant and parent” and that “the qudlity of the
match is the mgjor determinant of the corporate level decison to maintain or relinquish ownership of an
establishment.” This theory implies that (1) low productivity, an indicator of a poor match between the
establishment and its management, will lead to a change in ownership and (2) a change in ownership will
result in an improvement of productivity.

Lichtenberg and Seigel’s empirical work is based on a pand of 20,493 plants owned by 5,700
firms for the period 1972-81, extracted from the LRD time-series file. For this sample, they identified
nearly 21 percent of the 20,493 plants that experienced at least one ownership change. With these data,
they found that plant TFP is negatively related to ownership change and that ownership changeis
positively related to TFP growth. They, therefore, concluded that ownership change is primarily motivated
by lapses in efficiency (bad matches).

McGuckin and Nguyen (1995) argue that Lichtenberg and Seigel’ s version of the matching model
is“too restrictive” because it does not recognize the importance of the demand side of the market:
purchase of a plant or firm will be undertaken if the buyer (acquiring firm) places a higher value on the
plant than does the seller (selling firm). However, there is no reason to believe that acquiring firms
purchase only poorly performing plants. Indeed, there are many possible motives for mergers and
acquisitions: monopoly power, synergies and tax incentives are potential motives of mergers that do not
require purchase of low productivity plants. McGuckin and Nguyen aso point out that Lichtenberg and

Seigd’s study islikely to be subject to sample selection bias because their sample includes mostly large

15 According to this theory, heterogeneous groups of workers and employers continualy engage in
amatching process that improve the fit between workers and jobs.
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surviving plants'® Consequently, their results might not be representative.

To avoid this potential sample selection bias, McGuckin and Nguyen (1995) used an unbaanced
panel taken from the OCD and LRD, covering the entire population of the U.S. food manufacturing
sector (SIC 20). This pand consists of 28,294 plants owned by all food producing firms operated during
1977-87. With these data they found that plants with high productivity were the most likely to experience
ownership change. This result is consistent with Matsusaka' s (1993) finding that corporate acquirers
generally purchase good businesses (productive plants) rather than bad businesses. However, for a subset
of large surviving plants, they found — consistent with Lichtenberg and Seigel — that initia productivity is
inversaly related with ownership change. Findly, they found that plant productivity growth is postively
related to ownership change. They concluded that “ gains from synergies between the buying and selling
firms are the most important motive for ownership change during 1977-82 period” (p. 259). Manageria
discipline and matching motives gppear to be gpplicable only to mergers and acquisitions that involved
large poorly performing plants.

2. The Impact of Ownership Change on Labor

Despite strong opposition from labor unions and widespread, often negative, press reports on
ownership changes through mergers and acquisitions, there are few studies of the impact of ownership
change on labor. The reason for thisis the lack of appropriate data for empirical studies. To our
knowledge, there was only one published study on this topic that used data other than those in the OCD
and LRD. Brown and Medoff (1988) used a sample of mostly small firms from the state of Michigan.
They found that, except for divestitures, ownership change had little impact on either employment or
average wages.

Since the LRD became available to researchers, economists have conducted several empirical

16 8296 of the plants in Lichtenberg and Seigel’s sample have 250 or more employees.
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studies of the impact of ownership change on labor. Lichtenberg and Seigel (1992) used plant level data
taken from the LRD to examine the effects of ownership change on wages and employment on both
central offices and production establishments. They found that ownership change is associated with
reduction in both wages and employment at central offices, but it has little effect at production
establishments. Together with Brown and Medoff’ s findings, Lichtenberg and Seigel’ s results suggest that
managers and white collar workers suffer the most after ownership change; but overal, the effects of
ownership change on labor, particularly on production workers, appear to be small.

McGuckin, Nguyen and Reznek (1998) examined the effects of ownership changes on
employment, wages and productivity using an unbalanced panel of more than 28,000 establishments taken
from the LRD and OCD. The study covers the entire U.S. food producing industry (SIC 20). They found
that (1) five to nine years after acquisition, the growth rates of wages, employment and labor productivity
for typica acquired plants (as well as originally owned plants of acquiring firms) are higher than the
typical plants of non-acquiring firms; (2) to alesser extent, the typical worker in either category of plants
owned by the acquiring firms a so enjoyed higher growth rates of wages, employment and productivity
after acquisitions; and (3) plants that changed owners show a greater likelihood of surviva than those that
did not. McGuckin and Nguyen (1998) extended this work to include data on the entire U.S.
manufacturing sector for the same period and found similar results.

In brief, the results obtained from OCD/LRD data so far strongly reject the hypothesis that
ownership changes through acquisition and corporate takeovers result in cutting wages and employment
and in reducing economic efficiency. It isimportant to emphasize that uses of the OCD are not limited to

the above issues. The OCD is a potentially valuable database that can be used to study many aspects of
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the economy where mergers and acquisitions could have a real impact.t’

VI. CONCLUDING REMARK

To conclude the paper, it isimportant to point out certain strengths and weaknesses of the OCD.
One weakness of this data base isthat it is biased toward surviving and /or large establishments. In
particular, during the periods 1963-67 and 1967-72, when ASM data were not available, among the plants
that changed owners, only those survived to the next census year could be identified. Thisis evident from
the large average sizes of plantsidentified as “acquired” in the first two periods. With ASM data available
beginning in 1974, additiona plants that changed owners in the years between two censuses were
identified in the later periods. However, even in these periods a large number of smaller non-ASM
establishments that had ownership changes in the years between the two censuses and were closed
before the second census year could not be identified. Similarly, a new non-ASM plant that was opened
after the first census year, and changed owner before the next census year, were identified as a“new”
plant of the acquiring firm. Thus, the OCD under-counts ownership changes and closed acquired plants,
and overstates the number of acquiring firms new plants.

Moreover, OCD covers manufacturing only. Thus, for companies that operate in both
manufacturing and non-manufacturing, the database contains information only on the manufacturing
portions of these companies.

Finaly, the OCD does not contain information about certain types of ownership change, such as

tender offers or hostile takeovers. These types of ownership changes are believed to perform differently

17 As an example, these data can be used to study the impact of ownership changes on job
crestion and job destruction and their variation within and between firms.
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after mergers.’® We note, however, that it is possible to identify these of ownership change in the OCD
by bringing in ouside information (e.g., McGuckin, Nguyen and Andrews, 1991).

In spite of the above shortcomings, the OCD data are unique and valuable. A mgjor strength of
this database is that it contains plant level data for the entire U.S. manufacturing sector over arather long
period of time (1963-92). These plant-level data alow researchers to take a close look inside the firm and
to observe the contribution of each individual component of the firm before and after ownership change
occurs. These data have been proven to be valuable in empirical studies such as research on causes and
consequences of owner changes that involve “control” of the firm. In particular, the data have provided
some convincing evidence on the effects of mergers and acquisitions on productivity, employment and

wages.°

18 For example, it is believed that takeover premium in hostile takeovers are larger than in friendly
takeovers.

19 Future work on this database includes updating the file when new data become available and
bringing in outside data files. Outside data would alow improvement of the identification of ownership
change as well as the obtaining additional information about these changes -- such as whether an
ownership change isafriendly or hostile takeover.
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Chart 1: Onership changes: 1963-92
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Chart 2: Dwnership Change: 1963-92
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Chart 3: Identifying Ownership Change: 1963-92
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Tablel
IDENTIFYING OWNERSHIP CHANGE?

1) STEP 1: Using PPN and ID numbersto identify plants that have ID change

Plant PPN 1977 1982 Firm
No. FHrmID FrmID ID Change
(Sdlers) (Buyers)
1) 0111110000 0900000000* 444444 Yes
2) 1111110001 333333 222222 Yes
3) 1111110002 333333 0123456789* Yes
4) 1111110003 333333 444444 Yes
5) 1111110004 333333 444444 Yes
6) 1111110005 333333 222222 Yes
7) 1111110006 666666 999999 Yes
8) 1111110007 666666 666666 No
9) 1111110008 77777 444444 Yes
10) 1111110009 77Ty 0234567890* Yes
11) 1111110010 111111 555555 Yes

* denotes sngle-unit firm
2All 1D and PPN numbersin this table are arbitrarily made up for demongtration purposes. There  are
no actua numbers used in this paper.
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Table 2
IDENTIFYING OWNERSHIP CHANGE?
(Continued)

2) STEP 2: Using Coverage Codes (CC) to identify reasons for firm ID change.

Plant PPN 1977 1982 FrmID Reasons Ownership
No. FirmID Firm ID Change For ID Change
(Selers) (Buyers) Change®
1) 0111110000 0900000000* 444444 Yes . ?
2 1111110001 333333 222222 Yes “Sold” Yes
3) 1111110002 333333 0123456789* Yes “MU/SU” No
4) 1111110003 333333 444444 Yes “Sold” Yes
5) 1111110004 333333 444444 Yes . ?
6) 1111110005 333333 222222 Yes “Sold” Yes
7) 1111110006 666666 999999 Yes “Error” No
8) 1111110007 666666 666666 No “No Change’ No
9 1111110008 ey 444444 Yes “Sold” Yes
10) 1111110009 7T 0234567890* Yes “MU/SU” No
11) 1111110010 111111 555555 Yes . ?

* denotes single-unit firm.

A All'ID and PPN numbers in this table are arbitrarily made up for demonstration purposes. There are no
actual numbers used in this paper.

B ldentified by CC codes.
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Table3

IDENTIFYING OWNERSHIP CHANGE?
(Continued)

3) STEP 3. Matching Buyers and Sellers to further Ownership Change

Plant PPN 1982 1977 FrmID Reasons Ownership
No. FirmID Firm ID Change For ID Change
(Buyers) (Selers) Change®
2) 1111110001 222222 333333 Yes “Sold” Yes
6) 1111110005 222222 333333 Yes “Sold” Yes
4) 1111110003 444444 333333 Yes “Sold” Yes
5) 1111110004 444444 333333 Yes : (Yes)
9 1111110008 444444 et Yes “Sold” Yes
1) 0111110000 444444 0900000000*  Yes . (Yes)
11) 1111110010 555555 111111 Yes . (O)k
8) 1111110007 666666 666666 No “No Change” No
7) 1111110006 666666 999999 Yes “Error” No
3) 1111110002 0123456789* 333333 Yes “MU/SU” No
10) 1111110009 0234567890 777777 Yes “MU/SU” No

* denotes single-unit firm.
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2 All ID and PPN numbersin this table are arbitrarily made up for demonstration purposes. There are no

actual numbers used in this paper.

B Identified by CC codes.
€ denotes “unknown”.

Table4
ID Change by Categories
Categories Number of Total Average Total Average
plants Shipments Shipments Employment | Employment
(thousand $) | (thousand$) | (# workers) | #workers)

(1) (2) (3) (4) (5) (6)

1963-67
Acquired 3,694 26,913,223 7,286 1,151,226 312
(%) (51.01) 64.46) | @ - (6346) | @ -
Other 212 889,195 4,194 40,549 191
(%) (293 (21090 | - (210 | = -
Unknown 3,336 14,606,059 4110 683,035 205
(%) (46.06) (HA4 | - 3643 | 0 -
Total 7,242 42408477 5,856 1,874,810 259
(%) (100.00) (100000 | @ - (100000 | @ -

1967-72
Acquired 7,660 50,008,621 6,529 1,768,128 231
(%) (50.77) .32 | - 6718 | @ -
Other 689 3,063,643 4447 117,910 171
(%) (4.57) 42 | @ - 448 | @ -
Unknown 6,739 19,068,472 2,830 745,971 110
(%) (44.66) (2643 | = - 283 | -
Total 15,088 72,140,736 4,781 2,632,009 174
(%) (100.00) (200000 | @ - (100000 | = -

1972-1977
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Acquired 8,229 54,161,059 6,582 1,389,954 169
(%) (62.74) (7958 | @ - (v6789 | @ -
Other 1,621 7,042,182 4,344 197,991 122
(%) (12.36) (103 | - (099 | -
Unknown 3,266 6,853,961 2,099 222,389 68
(%) (24.90) (007 | = - (1228 | @ -
Total 13116 68,057,202 5,189 1,810,334 138
(%) (100.00) (100000 | @ - (100000 | = -
Table 1 (continued)
ID Change by Categories

Categories Number of Total Average Total Average

plants Shipments Shipments | Employment | Employment

(thousand $) | (thousand$) | (# workers) | #workers)
(1) (2) (3) (4) (5) (6)
1977-82

Acquired 12,136 150,794,737 12,425 2,099,924 173
(%) (70.12) 842 | @ - 8L20) | = -
Other 2,932 16,627,114 5671 307,016 105
(16.99) 042 | @ - 8y | 0 -
Unknown 2,243 9,117,713 4,065 179,293 80
(12.96) Gl | - 69 | @ -
Total 17,311 176,539,564 10,198 2,586,233 149
(100.00) (200000 | @ - (100.00)

1982-87




Acquired 15,543 338,814,545 21,799 3,053,267 19
(%) (74.78) 9118 | @ - 8862 | -
Other 2,420 12,590,406 5,203 163,826 68
(%) (11.64) B39 | - 4mw | 0 -
Unknown 2,822 20,203,924 7,159 228,239 81
(%) (13.58) G4 | - 662 | -
Total 20,785 371,608,875 19,035 3,445,322 166
(%) (200.00) (200000 | = - (200000 | = -----
1987-92
Acquired 10,096 286,026,773 29,056 1,966,736 211
(%) (76.73) (00 | @ - 8793 | @ -
Other 986 7,144,863 7,071 72,053 76
(%) (7.49 22 | - B2 | - -
Unknown 2,076 24,498,564 17,518 197,866 119
(%) (15.78) vy | - 88 | -
Total 13,158 317,670,200 25,735 2,236,655 188
(%) (100.00) (200.00) (200.00)
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APPENDI X
DESCRIPTIONS OF VARIABLES

The OCD consists of 6 separate files: (1) OC6367, (2) OC6772, (3) OC7277, (4) OC7782, (5)
0C8287 and (6) OC8792. Each file contains data on the following variables:
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Name: ID of the Buying (Acquiring) Firm

Symbol: BUYID

Description:  For single-unit firms, BUYID isa 10-digit ID number. For multi-unit firms, it is a 6-digit
firm ID number, common to all al establishments owned by that firm (see ID below).

Name: Coverage Code

Symboal: CC (e.g., CC77 = 1977 CC code)

Description: A two-digit code used to identify establishments that have had a change in their
operations from the previous year. This code is used to identify whether a changein the
firm 1D of the plant is a true ownership change.

Note : The CC codes are aso very useful for understanding administrative changesin
establishments and for identifying changes in operational status of establishments. They
are particularly useful when working with the ASM establishments in a panel, since most
of the codes are directly related to changes in operational status of plantsin the ASM.
Note, the codes should be interpreted as indicating changes that are affecting the
establishment in the current year (or perhaps in some cases in the prior year). The
information in a CC code, however, does span many periods. Thus, establishments born
between Census years that are not part of the ASM are not given birth codes in the first
Census they appear unless they are newly opened in the Census year..

One shortcoming of the CC codesiis that the information content contained in the field
diminishes over time. That is, it ismore likely in the 1980s and 1990s to have an
establishment CC code be 0 (no change in operations) when in fact a change in operation

had occurred.
Name: | dentification Number
Symbol ID (eg., ID77 = 1977 1D number)

Description:  An establishment's ID is aten-digit number assigned by the Census Bureau. This number
provides information on the organizationa status and company affiliation of the plant. If

an establishment is part of a enterprise with additiona plantsin either manufacturing or
other sectors (e.g., wholesale or retail trade, service industries, etc.) it isclassified asa
"multi-unit" (MU) establishment and its ID number consists of a six-digit company

number, common to al establishments of that company, followed by a four-digit number

specific to the reporting establishment. For al other establishments ("single-units') the ID
is composed of aleading zero followed by the plant's nine-digit El. (Multi-unit IDs can

not begin with zero.)
Name: Industry Code
Symboal: IND (eg., IND77 = 1977 4-digit SIC industry)
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Description:

Note:

Name:
Symbal:

Description:

Note:

Name:
Symbol:

Description:

IND is the code used to assign each and every establishment to a primary Industry for
tabulation purposes. The general industry coding program used at the Census Bureau
assigns each establishment a particular industry code on the basis of its recorded
shipment (or production) values for product categories or classes. This codeis referred
to asthe "derived” industry code in ASM years and as the genera industry codein
census years. It isderived by summing al non-defective product data to industry totals
and assigning the code for the industry with the largest value. (If the establishment has
no product with a vaue greater than zero then the historic code (i.e, the prior year
tabulated code for ASM cases; otherwise the stencil code or recorded SSA code) is
assigned. If two or more industries tie with the largest value, the tied industry matching
the establishment's historic code at the four-digit level isassigned. If no match is made at
thislevel, the matching tied industry is assigned as the establishment's industry code. In
those cases where there is either no match at any level or there are two tied industries
matching the historic code at the two or three-digit level, the computer will arbitrarily
assign a current industry code based on the last digit of the tied sum being odd or even.

The IND variable in the LRD and OCD is based upon the current SIC coding
scheme.

Permanent Plant Number

PPN

The PPN is aten-digit identification number that is assigned to every establishment in the
LRD. It isthe main establishment-level longitudina link variable in the LRD.

In principle, the PPN should be atime-invariant establishment-level identifier
that can be used to link an establishment’ s records acrosstime. It should not
change when an establishment undergoes an ownership change, nor should it
change when an establishment changes single-/multi-unit status, changesin lega
form of ownership, or for any other change in organizationa structure or
administrative action. However, PPNs cand and do change in some cases.

(1) Some Census Bureau processing require that a PPN for an establishment
changes (e.g., establishments are split or combined).
(2) When amulti-unit establishment becomes a single-unit establishment, the
PPN. Will be reassigned based on the single-unit PPN assignment algorithm.
(3) Errors.

ID of the Sdlling (Acquired) Firm
SELLID
For single-unit firms, SELLID is the 10-digit ID number of the plant beforeit is

acquired. For multi-unit firms, it is a 6-digit firm 1D of the sdlling firm.

Name:

Status of the Plant
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Symbal:
Description:

Name
Symbal:

Status
This variable indicates whether the change in the ID of a plant is an ownership

change or for other reasons:

Status = “acquired”’: the plant was acquired by another firm.
Status = “combing’: the plant’s data are now being included with other plants data on
new combined report.
Status = “duplicat”: the plant is duplicate duplicate of another plant.
Status = “eichge’: company structural change (El change) with no actua changein
ownership.
Status = “error”: the plant was added in error to the company or to the control file.
Status = “nonmanu”: the plant is non-manufcturing or out-of-scope.
Status = “reclass”: the plant was previoudy classified as non-manufacturing that has
now been reclassified as manufacturing as a result of census processing.
Status = “reactiva’: previoudy idle plant that resumed activity.
Status = “reorg”: lega reorganization with no change in ownership.
Status = “ soldtonm”: the plant is sold or leased to non-manufacturing company.
Status = “ Split”: new operation resulting from the splitting of a previoudy combined
report.
Status = “unknown”: the plant has firm ID change with an unknown reason.

T otal Employment
TE (e.g., TE77 = 1977 total employment)

Avallability:  All establishments

Description:

Name:
Symbal:
Availability:
Description:

repair

This vriable record the sum of the average number of production workers for the
mid-month payroll periods of March, May, August and November and the
number of non-production personel employed during the pay period including
the 12" of March.

Total Value of Shipment

TVS(eg., TVS77= 1977 totd vaue of shipment)

All years, dl establishments in the OCD.

TVSis reported as the sum of (1) product values (recorded in product classes (PVC) in
survey (ASM) years and in product records (PV) in census years); (2) receipts from

contract work performed for others (RCW); (3) sales of products bought and resold
without further processing (VR); and miscellaneous receipts for installation and
work, sales of scrap, etc. (MSC).

The reported TV Sfigure is considered a more reliable figure than the sum of the

individual components. If this sum does not equa the reported tota, a product class or
product record is imputed to bring them into balance.
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