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ABSTRACT

This paper investigates the motives for mergers and acquisitionsin the U.S. meset products
industry from1977-92. Results show that acquired meet and poultry plants were highly productive
before mergers, and that meat plants sgnificantly improved productivity growth in the post-merger
periods, but poultry plants did not.
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M&AsAND PRODUCTIVITY IN THE U.S. MEAT PRODUCT INDUSTRIES: EVIDENCE
FROM MICRO DATA
. INTRODUCTION
The U.S. meet products industry has undergone a dramatic business consolidation over the past
two decades. Thefour largest firmsin the meat packing industry handled 36% of dl steer and heifer
daughter in 1960, but by 1994, only three firms, IBP, Excd and Monfort handled 81% of dl daughter
(see, Ingersall, 1996). During asmilar time frame, the indusiry experienced extensve merger and
acquigtion (M&A) activity. Based on data derived from the U.S. Bureau of the Census  Longitudina
Research Database (LRD), the value of acquired meat product plants between 1977 and 1982
amounted to $14.10 hillion in vaue of shipments, i.e. 30.43% of the 1977 totd value of shipments of
the entire U.S. meat product industry (SIC 201). Thisisin sharp contrast with the 1972-77 period
when acquired plants accounted for only 3.84% of the industry’s 1972 total value of shipments.
Changesin industry concentration and its related M& A activity have caused concern from both
policy makers and the genera public about abuses of market power. Congressond hearings held in
1985 and 1990 focused on cattle prices and rancher losses. The 1990 hearings demongtrated the
greatest concern, emphasizing packer concentration and the growing control of the three mgor cettle
daughter firms. Subsequent to these meetings, the U.S. Congress mandated that the U.S. Department of
Agriculture (USDA) must study the potential monopolistic pricing practices and M&Asin the mest
packing indugtry.” Using this mandate, the USDA  contracted with severa universitiesto study price
determination in daughter cattle procurement, the effect of concentration on prices paid for catle,

vertica coordination in hog production, hog procurement in the Eastern corn belt, and the role of



captive suppliesin beef packing. The results were inconclusive but were consstent with results obtained
from previous studies (see chapter 7, USDA, 1996).

The USDA did not ask researchersto study entry, exit and M&A activities over time.

However, these are important factors driving changes in concentration and give rise to potentia
noncompetitive behavior. In line with these concerns, the USDA report recommended the study of
entry, exit, mergers, market shares, and other factors.

The purpose of this study isto partidly satisfy that mandate. It relies on detailed plant-level data
to examine the relationship between M&As and the productivity performance of plantsin three 4-digit
SIC meat product industries: meat packing (SIC 2011), sausages and other prepared mesats (SIC
2013), and poultry daughtering and processing (SIC 2015) for the period 1977-92. Specificdly, it
investigates the underlying motives for M&A and how acquired plants perform after acquisition. The
effort relies on an unbalanced pand of the more than 6,000 plants owned by meat product firmsin 1977
and included in the LRD and Manufacturing Plant Ownership Change Database (OCD). The paper
proceeds by first estimating plant relative labor productivity for the years 1977, 1982, 1987 and 1992.
It then uses these productivity estimates, plant Sze and other plant characterigtics to identify the type of
plant that is most likely be atarget of M&As. Findly, it examines the impact of M&As on plants
productivity performance in the post-merger period.

Empiricd resultsindicate that both initid plant Sze and productivity are postively related to
ownership change. Thisresault is generaly consstent with Ravenscraft and Scherer's (1986) and
McGuckin and Nguyen's (1995) finding that corporate acquirers generdly purchase productive firms
(or plants). Except for poultry products, regression andyses aso provide strong evidence that plant

productivity growth is pogitively related to M& As.



. MERGERSAND ACQUISITIONS: MOTIVES AND CONSEQUENCES

The literature on mergers and acquistionsis long and diverse. Some economists view M&As as
amethod for furthering antisocid activity such as monopoly power ( Mudler; Roll). Othersfocuson
whether mergers are undertaken by opportunistic managers whose motive isto achieve their own
objectives, such as empire-building (Baumal; Mueler) and management entrenchment (Shlefer and
Vishny), rather than profit maximization. A third group of researchers assart that acquistions are
undertaken because managers of acquiring firms underestimate their ability to improve the acquired
firms performance (Roll). Still another group of researchers contend that firm efficiency is the motive
for M&As. These researchers argue that only efficient firms survive while inefficient ones are taken over
(Manne: Mead; Jensen).

Two “efficiency” theories often cited in recent empiricd studies are “disciplinary mergers’ and
“synergistic’ merges. The theory of disciplinary mergers assarts that M& As are designed to discipline
target firms managers who pursue objectives other than profit maximization. This theory suggests that
firm performance should improve after the acquisition. The theory of synergistic mergers, on the other
hand, suggests that mangers achieve efficiency gains by combining the businesses of the acquired firm
and the acquiring firm. These gains could be achieved by improving productivity in manufacturing plants
or combining marketing, research and development, or other activities. Thistheory implies that target
firms perform well both before and after mergers.

Empiricd dudies offer sharply differing perspectives. Early empiricd sudiesin the fidds of
industrial organization and finance did not find much efficdency gains from M&AS. With the

development of the LRD at the U.S. Bureau of the Census, comprehensve data have been available on



the operations of U.S. manufacturing plants both before and after mergers. Using these data,
researchers have conducted a number of empirical studies. Lichtenberg and Siegel used a baanced
pand of large continuous U.S. manufacturing plants to sudy the relationship between ownership
changes (through M& As) and the productivity performance of acquired plants before and after
acquisitions. They found that ownership changes are negativey related to plants’ initid (pre-acquidtion)
productivity. They aso found that acquired plant improve their productivity significantly after mergers.
Based of these results, they concluded that ownership change is motivated by lapses in the productive
effidency of firms.

McGuckin and Nguyen's study used plant-level data taken from the LRD for the entire U.S.
food and beverage industry (SIC 20) to study the relationship between ownership change and
productivity for the period 1977-87. They found that ownership change istypicaly positively related to
both initid productivity and productivity growth after acquidtions. For asample of large continuous
plants, as with Lichtenberg and Siegd, McGuckin and Nguyen found that ownership changeis
negatively related to initid productivity, but it is pogtively related to productivity growth. They therefore
concluded that firms acquire smdl and large targets with different motives: The evidence that firms
acquired poor-performing large targets is cons stent with the matching and managerid-discipline
theories, while the fact that most firms acquired productive targets supports synergy theories.

While the above studies are important, they either used datafor the entire U.S. manufacturing
sector (Lichtenberg and Siegel) or for abroadly defined industry such the U.S. food and beverage
industry (McGuckin and Nguyen). Thus, their “representative’ results may not hold for more narrowly

defined indugtries. In this paper we take a close look at each industry separately.



[11. AN EMPIRICAL MODEL

If the motive for mergersisto discipline incompetent (or saf-interested) managers of atarget
firm, then one would expect that the target firm performs poorly before a merger. After the merger,
under competent management, the acquired firm's  performance should improve. On the other hand, if a
merger is motivated by synergy, then the acquiring firm targets only productive firms. After merger,
synergy would help to improve the performance of the combined firm. Findly, if amerger is undertaken
for purposes of building empires or obtaining monopoly power, then target firms performance should

not matter and the performance of the combined firm is not necessarily improved after amerger.

1. A Probit Model of M& As.  The foregoing discussion suggests that the probability of afirm being
acquired isafunction of its pre-merger performance and other characteristics. In keegping with previous
gudies (McGuckin and Nguyen; Lichtenberg and Siegel), we specify the following probit mode!:
) AC 111 = 3 + asLog(P) + &L og(S) + L 0og(SR)
+aOM + aNF + asLog(P,).Log(S)

+ arLog(R).Log(SR) + asLog(P).OM; + agLog(R).NF; + u,
where AC; 1 iIsadummy variable with vaues equd to one if the plant was acquired during the period
t, t+1; it equals zero, otherwise. P and S denote the plant's pre-merger performance and plant size. SR
denotes plants primary specidization ratio. Two dummy variables NF and OM represent plants that
produce non-food products (i.e., not in SIC 20) and plants produce other meat products, respectively.

Equetion (1) issmilar to those in McGuckin and Nguyen and Lichtenberg and Segd in that it
includes P and S as independent variables. Following McGuckin and Nguyen, we use pre-merger

relative labor productivity as ameasure of performance, P. This varigble isincluded in the equation to



test two competing hypotheses of M&A motives. A postive estimated coefficient for P suggests that
acquirers purchased efficient plants and, thereby, supports the managerid synergy hypothesis.
Conversdly, if this coefficient is negative the managerid discipline is supported by the data: unproductive
plants must be taken over to discipline inefficient managers.

In keeping with McGuckin and Nguyen and Lichtenberg and Siegd, we use totd employment
asameasure of Sze, S. The Sze variable represents various factors that may affect the dynamics of
firms and plants. Indeed, previous empirica studies have provided convincing evidence that Szeisan
important determinant of plant growth, entry, exit and ownership change. For example, McGuckin and
Nguyen found that 9ze is an important factor affecting the likelihood of a plant being acquired. Dunn,

Roberts and Samuelson found that larger plants have lower fallure rates than smdl plants.

2. M& A and Productivity Change: Following previous sudies, we examine the change in
productivity with the following equation:
2 ?P =& +aPr(AC) + &0 + alLog(P,) + a,Log(S)

+ as AK/L); +aAge+ aMULTI; + agOM;

+ aoNF + a1 2ANW/PW), + a,Log(S).Log(P,)

+ a3 Log(S).Pr(AC,) + ais Log(S).O: + u.
where 7P, isthe changein the plant’ s rdative labor productivity; Pr (AC) isan instrumenta variable
for the probability of aplant being acquired. The insgrumentd varigble is the fitted value of AC estimated
using equation (1). Denote ACHAT asthefitted vaue of AC, thisinstrumenta variable is constructed
as Pr(AC) = (- ACHAT), where q is the cumulative dengity function for the sandard normd varigble.

For comparison, we include the dummy variable O, which identifies whether the plant was origindly



owned by an acquiring firm in 1977 (for the period 1977-82) or in 1982 (for the period 1982-87).
Change in the plant’s capita/labor ratio AK/L) is used to control for the impact of possible changesin
the plant’s capital intengity on the change in productivity. Change in the non-production (white collar)
worker to production worker ratio (ANW/PW)) controls for the potentid effect of skill mix on the

change in productivity. Ageis plant age. Other variables are dready defined above.

V. DATA AND PERFORMANCE MEASUREMENT
1 Data Sources. The plant level data used in this study are taken from the LRD and the
Ownership Change Database (OCD). LRD datainclude tota vaue of shipments and value added.
Data on inputs include information on capitd, labor, energy, materias, and sdected purchased services.
The LRD dso contains information on classfication and identification such as plants ownership,
location, product and industry, as well as various status codes, which identify, among other things, birth,
death, and ownership changes. These identifying codes are used in developing both the longitudina
plant linkages and ownership linkages among plants?

The OCD isdso aplant-level database that was constructed by linking datain the U.S. Census
of Manufactures and Annuad Survey of Manufactures for the period 1963-92. This database contains

U.S. manufacturing plants that were acouired at least once during this period.*

2. Sample Cover age: We examine three 4-digit industries (SICs 2011, 2013
and 2015) transferred in the 1977-87 period. Evauation of their productivity performance before and

after merger is based on comparisons of 1977 and 1982 productivity with that achieved in 1987 and

1992, respectively.



There are severd reasons for focusing on mergers occurring in the 1977-87 period. Firs, the
period encompasses four censuses of manufactures so that we are confident of correctly identifying all
acquired plants -- information is available only for a sample of plantsin non-census years. Second, the
period encompasses the beginning years of the latest merger movement, one which extended until 1987.
Third, and perhaps most important, the use of the 1977-92 period dlows us to evaluate the
performance of plants and firms 5 to 9 years after acquisitions. This provides sufficient time for the

acquiring firm to integrate acquired plantsinto the firm, or to dispose of them.

3. M& Asin the Meat Product I ndustry: Using the OCD, we identified every plant that was
acquired during the 1977-82 and 1982 periods and al manufacturing plants owned by acquired firms at
the beginning of the period (1977 or 1982) whether or not they were located in the mesat product
industry. This provided our population of mesat producing firms and the plants that they acquired during
the periods under study.

For the period 1977-82, we identified 251, 178 and 312 plants acquired by firms that had
operationsin SICs 2011, 1013 and 2015. The corresponding numbers of plants owned by acquirers
before merger are 684, 412 and 518, respectively. For control purposes of the analyss, we next
identified dl plants that were owned by firmsthat did not experience any M&A activity period 1977-
82. We then identified the companies that owned these plantsin 1977 and dl the plants owned by the
identified companies. For this control group, in 1977 we identified 2,042, 1,214 and 442 plants owned
by non-acquiring firms that had operationsin SICs 2011, 2013 and 2015, respectively. Thus our 1977-

82 sample congsts of 6,053 plants.



For the period 1982-87, we identified 226, 353 and 316 plants acquired by firms that had
operationsin SICs 2011, 1013 and 2015. The numbers of plants owned by acquirersin the three
industries are 315, 580 and 560, respectively. The numbers of plants owned by the firmsin the control
group are 1,326 in SIC 2011, 1,155in SIC 2013 and 359 in SIC. Thus, the 1977-82 sample consists

of 5,190 plants.

4. Productivity: Productivity can either be measured for each single input, such as labor (Iabor
productivity), or for dl inputs, totd factor productivity (TFP). Theoreticaly, TFPis superior to labor
productivity because it takes into account al inputs, but labor productivity is often used in empirical
studies a the plant level because plant-level data on some inputs, such as capita, which are required for
the measurement of TFP, are not available. Data on output and labor, on the other hand, are avallable
in most micro-data sets. This study uses [abor productivity.

Measurement problems il arise with labor productivity measures. Thisis particularly true for
making comparisons across plants and over time because output prices and the vaue of output varies
across plants and over time due to price disperson and inflation, but data on output prices at the plant
level required for estimating plants red output are not available.® To mitigate this problem, we use
relative labor productivity (RLP) -- theratio of plant labor productivity (LP) to average industry labor
productivity (ALP),

Q) RLP; =LP;/ALP;,
wherei and j denote plant i and four-digit SIC industry j, respectively. Plant [abor productivity, LP and

ALP are measured as vaue of output in current dollars, divided by the total work hours®



V. EMPIRICAL RESULTS

1. Productivity and M&As. Tables1 and 2 report initid relative labor productivity of acquired
plants and non-acquired plantsy their statusin 1987 and 1992 (e.g., kept, sold and closed). All figures
are normaized to the mean of the whole sample. The tables show that acquirers are the most
productive firms, while non-acquirers are the least productive firms. Most notably, the average labor
productivity of acquired plantsiswell above their industry averages. For example, the average 1977
relative labor productivity for acquired plantsin SICs 2011, 2013 and 2015 are 1.3022, 1.0699 and
1.0334, respectively. These figuresimply that, on average, the pre-merger labor productivity of
acquired plants in these industries was well above ther industry average, ranging from 3.34% to
30.22%. These numbers are quite cong stent with McGuckin and Nguyen' s finding for the entire food
and beverage industry (SIC 20). Using 1977 datafor SIC 20, they found that the pre-merger [abor
productivity of acquired plants are gpproximate 20% above the industry average.

Thetables aso show that acquirers kept the most productive plants and closed or resold less
productive ones’. Acquirersin 1977-82 period resold or closed about 50% or more of the total plants
they acquired after operating them for 5 to 10 years. Asfor the plants owned by non-acquiring firms,
we find that their average relative labor productivity. For example, the 1977 average productivity
estimates for non-acquiring firms' plantsin SICs 2011, 2013 and 2015 are .8654, .9217 and .8453,
respectively (i.e, ranging from 8% to 15% below industry averages). The tables dso show that non-
acquiring firms sold their most productive plants.

The foregoing results strongly suggest that acquirers purchased ratively productive plants.
Even the plants that were closed after mergers had above industry average initid [abor productivity.

These results are congstent with the finding of Ravenscraft and Scherer, Matsusaka and McGuckin and

10



Nguyen. They, however, diverge from Lichtenberg and Siegd's generd conclusion that low productivity
leads to ownership change®

Tables 3 and 4 report the estimates for the linear and non-linear probit regressions for the
motives for M&As during the 1977-82 and 1982-87 periods. Columns (1), (3) and (5) report the
estimates of the linear mode, while columns (2), (4) and (6) show the results of the non-linear modd.
Both tables show that initid plant Sze (S) and relative labor productivity (P) have sgnificantly postive
effectson M&As. For the period 1982-87, these results are consistent for both linear and non-linear
models. For the period 1977-82, the estimated coefficients for the productivity variable in the linear
modd for industries 2013 and 2015 are gatigticdly inggnificant, while the estimated coefficients for the
same varigble in the non-linear modd are highly significant and much greater in magnitude. This result
suggests that the estimates of the linear model are downward biased. Thisis because this mode failsto
take into accounts the interactions between the productivity variable and other explanatory variables.
We note that this result is dso consgstent with McGuckin and Nguyen'sresults. Using data for the food
and beverage industry, these authors found that the estimated coefficients of the productivity varigble
equa .1292 and .4537 for the linear and non-linear models, respectively.

Unlike McGuckin and Nguyen who found the coefficient for the interaction term between
productivity and size, Log(P). Log(S), sgnificantly negative, we find this coefficient sgnificantly postive
across the 3 industries under study based on 1977 data. Based on 1982 data, this coefficient isaso
ggnificantly pogtive for industries 2013 and 2015, but it is Sgnificantly negetive for industry 2011.

The above differ from Lichtenberg and Siegd's finding that low productivity generdly leadsto
ownership change. We emphasize, however, that Lichtenberg and Siegd's results were based on a

truncated sample that includes most large continuous manufacturing plants taken from severd panels of
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data in the Census Bureau's Annud Surveys of Manufactures (ASM) file. Specificdly, their ssample
includes 82 percent of large plants with at least 250 employees, 28.8 percent of plants having between
250 and 499 employees, and 52.7 percent with more than 500 employees.
To better assess the impact of productivity and size on the probability of a plant being acquired,

we use the parameter estimates of the non-linear probit models reported in Table 3 and 4 to caculate
the probabilities of plant acquigtions in response to varying levels of productivity and sze. The
probability of an acquisition changes dramaticaly with both average labor productivity and plant Sze.
For 2011 (beef packing), the probability of plant ownership change ranges from less than 1% for plants
in the 10" percentile for relative labor productivity and plant size for 1977-82 and 1982-87 to dmost
50% and 25% for plants with relative labor productivity and sizein the 95" during the 1977-82 and
1982-87 periods. For meat sausages (SIC 2013), probability of ownership changed ranged from less
than 1% at the 10" percentile for both periods to 25% and 50% at the 95" percentile for both periods.
Findly, for poultry daughter (SIC2015), the probability of ownership change ranged from about 3% at
the 10™ percentile for both periods to about 50% at the 95" percentile for both periods. Summarizing,
our regression and probability andyses indicate that (1) M&As and productivity are postively

correlated, and (2) M& As are strongly associated with plant size.

2. Post-Merger Productivity Performance: We now turn to the issue of whether M&As
improve plant productivity. Table 5 reports the results of productivity growth regressons for the three
mest product industries. Columns (1), (3) and (6) show the results for the period 1977-87 and columns

(2), (4) and (6) contain the estimates for the period 1982-92.
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One important result stands out. For the meat packing product industry (SIC 2011) and
sausages & other prepared mesat industry (SIC2013), the estimated coefficients for the Pr(AC) variable
are sgnificantly pogtive, while those for the interaction term Pr(AC).Log(S) are negative and significant.
These estimates suggest that acquired plants outperformed non-acquiring firms' plantsin terms of
productivity growth in the post-merger periods. The negative estimated coefficients for the interaction
term, Pr(AC).Log(S), indicate that acquired plants productivity growth declines with plant Sze. This
means that, for larger plants, non-acquiring firms' plants tend to improve their productivity growth a
higher rate than that of acquired plants.

Reaults for the poultry daughtering and processing industry (SIC 2015) reported in columns (5)
and (6), table 8, tell adifferent sory. The estimated coefficient for Pr(AC) is negative and inggnificant
for both periods, while that for the interaction term Pr(AC).Log(S) is positive and significant for the
period 1977-87 but insggnificant for 1982-92. This result suggests that M& As did not improve

productivity of acquired plantsin the poultry daughtering and processing industry (SIC 2015).

VI DISCUSSION:

The results can be summarized into two basic results. First, during both the1l977-82 and 1982-
97 periods, acquired plantsin all three meat product industries are highly productive before mergers.
Second, while acquired plants in the meat packing industry (SIC 2011) and sausages and other
prepared meat product industry (SIC 2013) improved their productivity growth after mergers, thosein
the poultry daughtering and processing industry (SIC 2015) did not.

Based on these reaults, it appears that beef daughter and mesat processing firms prefer to

acquire productive targets. This result is consgtent with confirms McGuckin and Nguyen' s finding for

13



the food and beverage industry (SIC 20) that “firmstend to acquire good businesses” Similar results
were dso obtained from other studies. For example, Badwin used plant-level data for the Canadian
manufacturing sector and found that acquired plants of al types had higher average productivity than
other plants. Lichtenberg and Siegel dso found that plant involved in leverage buyoutsin U.S,
manufacturing had above average relative productivity in the three years before the buyouts. All these
results support the hypothesis that synergy (not managerid discipline) isacentra motivesfor M&As.

The second result generally supports previous studies' findings that M& As lead to acquired
plants productivity growth improvement ( Baldwin; Lichtenberg and Siegd; McGuckin and Nguyen). It
is ds0 conggtent with both synergy and managerid-discipline theories, which predict that M&AS,
improve firms and plants in the post-acquigtion period.

Finally, we note that not al of our results are consistent with previous studies that use data for
the entire manufacturing sector (Lichtenberg and Siegel) or asingle, broadly defined industry
(McGuckin and Nguyen). Specificdly, our results for the poultry daughtering and processing industry
(SIC 2015) indicate that M& As did not improve productivity of target plants. This result holds for
plants acquiring during both the 1977-82 and 1982-87 periods. This suggests that the conduct and
performance of an individud industry can and do differ from that of the typica industry. Thus, studies a
the individud indudtry level are necessary to evauate the impact of certain economic activity such as
M& As on the performance of an individud industry.

We did not specificaly examine the differences between meat daughter and processing reative
to poultry daughter and processing but speculate that industry factors contribute to the differences.
Differences between meat and poultry daughter and processing include how products are marketed —

poultry commonly employs brand marketing, while meat does not. As aresult, poultry mergers may
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have been driven more by improvements in marketing performance, which could not be examined in this
sudy.

The meat indudtry is dso much more heterogeneous than the poultry industry in terms of plant
gze and productivity performance. Additiondly, it is dominated by afew very large firms that increased
their 9ze dramaticdly during a period (1977-92) in which per cgpita meat consumption declined and
wagesin large plants dropped to those in smdler plants (MacDondd, et d). In this environment, some
meet plants with above average productivity may have higher cogtsif they pay awage premium and
thelr competitors do not. Their higher costs may make their products noncompetitive even though their
underlying assets are productive. These firmswould be sold to an acquiring firm that could achieve

lower wage costs and be better able to fill capacity.

VII. CONCLUDING REMARKS

This andysis provides evidence that firmsin the meat product industries preferred to take over
highly productive plants. Moreover, except for those in industry 2015, these acquired plants
experienced sgnificant improvements in productivity during the post-merger period. These results
together with recent studies based on plant-level data suggest that synergies and related efficiencies are
important motives for M&As.

In concluding, we note that our analyss of the impact of M&As on plants productivity
performance is based on surviving plants. But, from tables 1 and 2, it is clear that acquiring firms did
close and resdll a dgnificant number of plant that they acquired. This suggests the possihility thet the

productivity gains arisein M&As could come from the displacement of jobs and plant closings. If thisis

15



the case the overal benefits of M&As are not 30 clear. Our future work will take a close look at the

impact of M&As on employment, wages and plant closings.
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ENDNOTES

1. The Congressincluded $500,000 in the U.S. Department of Agriculture' s Packers and Stockyard
Adminigtration 1992 fiscdl year appropriation for studying the effect of concentration in the red

meat indudry.

3 For areview of finance sudies, see Jensen and Ruback (1983), Smith (1986), and Jerell, Brickley

and Netter(1998). For areview of early industria organization studies, see Mudler (1993).

4 A more complete description of the LRD is given in McGuckin and Pascoe (1988).

4. For adetailed description of the OCD, see Nguyen, 1998

5. Abbott (1989) used plant level data extracted from the 1982 Census of Manufactures to anayze
output prices across producers. He found that prices vary substantialy across plants, even at the 7-

digit product leve.

6. Thisrelative productivity ranking approach was suggested by Christensen, Cummings, and Jorgenson
(1981), and has been applied in recent productivity andyses using plant level datafromthe LRD (e. g.,
Olley and Pakes, 1990; Bartelsman and Dhrymes, 1992; Bailey et d., 1992, McGuckin and Nguyen,
1995). An important property of this productivity measure is that it does not depend on output deflator
because, in any given year, output in dl plantsis measured in the same units (i. e, dollars). Accordingly,

it can be used in intertempora comparisons ( see Bailey et d., 1992, p.192).
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7. We note, however, that the productivity of closed plants could be overstated because it is possible
that thereisanumber of plants that we identified as "closed" are reclassfied as non-manufacturing
plants, and therefore disgppeared from the 1987 CM. In addition, it islikely that sales from inventory

and labor reductions around the time of closing may "inflate” labor productivity.

8. Infact, they found that plantsinvolved in leveraged buyouts (LBOs) were efficient prior to
transaction, showing above-average productivity 3 years before the buyout. In this regard, our results

do not entirely contradict their findings.
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Tablel : Averagelnitial Productivity (RLP77): 1977 - 87 Sample

SIC2011 SIC 2013 SIC 2015
Type of Plants
Number of | RLP77 Number of | RLP77 Number of | RLP77
plants plants plants
Acquired plants (1977-82) 251 1.3022 178 1.0699 312 10334
Kept in 1987 118 1.4804 70 1.0998 157 1.0049
Sold by 1987 56 1.0122 66 1.0351 A .9366
Closed by 1987 77 12401 12 10824 61 1.0247
Buying firms' plants (1977) 634 1.2899 412 1.4498 518 11117
Kept in 1987 210 1.3413 65 1.3513 235 11220
Sold before 1987 209 1.2865 168 11847 135 11819
Closed by 1987 265 1.2519 179 11614 148 10284
Non-buying firms' plants (1977) 2,042 .8654 1214 9217 442 .8453
Kept through 1987 610 .8250 539 .8986 169 8274
Sold before 1987 35 12723 29 .9586 26 8314
Closed by 1987 1,397 8713 646 9351 147 8442
All Plants 2977 1.0000 1,804 1.0000 1272 1.0000
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Table2: Average Initial Productivity (1982): 1982-92 Sample

SIC2011 SIC 2013 SIC 2015
Type of Plants
Number of | RLP82 Number of | RLP82 Number of | RLP82
plants plants plants
Acquired plants (1982-87) 226 15024 353 11352 316 9539
Kept in 1992 145 15552 195 1.1705 191 .9903
Sold by 1992 21 1.1329 60 1.0035 43 8234
Closed by 1992 60 15934 93 1.1456 82 9377
Buying firms' plants (1982) 315 1.6308 580 1.4940 560 1.1227
Keptin 1992 195 2196116 | 276 1.6947 271 1.3092
Sold before 1992 33 588 103 1.4896 83 .9583
Closed by 1992 87 1.6670 202 1.2146 206 7786
Non-buying firms' plants (1982) 1,326 .7646 1,155 7134 359 .8518
Kept through 1992 541 .7691 598 6913 180 8549
Sold before 1992 (D)* 1.8034 (D) 12392 (D) .8668
Closed by 1992 (D) 7248 (D) 7528 (D) .8061
All Plants 1,867 1.0000 2,088 1.0000 1,235 1.000

* D indicates the number is suppressed to avoid possibl e disclosure problems
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Table3: PROBIT REGRESSION OF ACQUISITIONS (1977-82)
(X?in parentheses)

Variable Meat Packing Products Sausages & Other Prepared Meat Poultry slaughtering and Processing
Products (SIC 2013)
@ @ ©) 4 ©) (6)
I ntercept -2.581** -2.548** S2.772%* -2.590** -2.195** -2.097**
(4537.50) (4170.30) (2546.39) (18367.46) (1575.37) (11139.49)
Log(P) .250%* .268** -.013 .208** 011 414+
(133.83) (11.40) (.19 (57.85) (.20 (139.07)
Log(S) .322%* .304** .303** .282%* .249%* .230**
(1428.88) (1227.90) (598.85) (4582.70) (629.99) (4383.44)
Log(SR) .394** 270%* A436%* .384** .229%* .285**
(111.09) (50.55) (74.94) (558.34) (27.76) (362.24)
oM 197%* 247%* T79** B70%* 718** 739**
(48.50) (72.42) (457.79) (3144.68) (496.66) (4517.26)
NF .204** .209%* .255%* .061** 512** A70%*
(35.39) (34.64) (29.56) (13.86) (153.60) (1165.29)
Log(P) x Log(S) 102%* 023** .010
(37.78) (7.36) (2.61)
Log(P) x Log(SR) 153%* 022 -.160**
(872 (.49) (47.09)
Log(P) x OM -.616** -.495%* -.552%
(144.83) (458.85) 663.53)
Log(P) x NF -1.102** -1.034** -.703**
(326.86) (1011.79) (666.95)
N 2977 2977 1,804 1,804 1272 1272

* ** denote "significant” at the 5 and 1 percent level, respectively.
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Table4: PROBIT REGRESSION OF ACQUISITIONS (1982-87)
(X?in parentheses)

Variable M eat Packing Products Sausages & Other Prepared Poultry slaughtering and
(SIC 2011) M eat Products (SIC 2013) Processing
(SIC 2015)
@ @ (©) @ ©) ©)
I ntercept -2.622%* -2.514** -2.530* -2.443** -2.229** -2.270%*
(2755.65) (2398.85) (3612.83) (3196.99) (1598.76) (1412.47)
Log(P) .236** 252%* 156** .321** .085** 223
(94.49) (91.38) (57.53) (18.99) (12.84) (451
Log(S) 261** 252%* .230%* .287** .266%* .269%*
(680.05) (609.34) (1124.57) (978.66) (758.59) (675.27)
Log(SR) -.125** -.193** .168** 73+ .007 045
(6.58) (14.39) (15.05) (15.63) (.02 (.76)
972%* 941%* .605** .598** 578** 596**
oM (863.17) (774.53) (427.00) (41252) (338.89) (325.82)
.984** 941%* .604** 576** .333** .326%*
NF 522.38) (471.72) (256.89) (231.45) (64.39) (57.37)
-113** .042+* .037*
Log(P) x log(S) (36.12) (6.47) (391
- 567+ * .168* -.124
Log(p) x Log(SR) (44.25) (5.18) (213
-.387** - 421%* -.261**
Log(p) x OM (50.47) (75.95) 17.43
-.203** - 743** -.895**
log(P) x NF (7.88) (111.73) (116.76)
1,867 1,867 2,078 2,078 1,207 1,207
N

* ** denote "significant” at the 5 and 1 percent level, respectively.
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Table5: PRODUCTIVITY GROWTH REGRESSIONS
(T-statistics in parentheses)

Variable Meat Packing Products Sausages & Other Prepared Meat Poultry slaughtering and Processing
(SIC 2011) Products (SIC 2013) (SIC 2015)
@ @ ©) 4 ©) (©)

1977-87 1982-92 1977-87 1982-92 1977-87 1982-92
Intercept -0.417** -0.651** -0.494** -0.147 0.419** 0.234
(522 (5.02) (6.92) (184 (2.65) (151
Log(P) -0.567** -0.407** -0.813** -0.631** 0.125 0.096
(6.35) (4.20) (8.27) (8.40) (0.92 (0.99)
Log(S) 0.083** 0.131** 0.088** 0014 -0.096** -0.037
(3.85) (4.82) (4.99) (0.64) (2.80) (1.17)

Pr(AC) 1.165** 0.928* 3.300** 0.938* -1.065 -0.186
(2.84) (1.94) (4.87) (1.90) (1.66) (0.33)

0] 0.542** 0.154 0.141 -013 0.057 0.361**
(347) (0.89) (059 (0.10) (0.36) (2.58)
OM 0.101 0.288** 0.013 0.168** -0.049 0.066
(1.67) (3.61) 0.27) (3.07) (0.36) (1.05)

NF -0.041 0.003 0.025 -0.036 -0.133 -0.069
(053 (0.09) (043 (051) (152 (0.93)

MULTI 0.024 -0.048 0.064 -0.021 -0.002 -0.130*
(0.41) (0.83) (1.24) (-0.467) (0.03) (2.27)

AGE2 -0.081 -0.065 -0.006 -0.045 0.017 -0.052
(182 (1.25) (0.16) (1.07) (0.30) (0.93)

AGE3 — -0.093 — -0.041 — -0.080
(1.50) (0.81) (1.16)

2AK/Q) -0.493** -0.528** -0.439** -0.548** -0.565** -0.458**
(6.45) (8.39) (6.99) (9.02 (7.03) (7.99)
2ANW/PW) -0.108** 0.042 -0.081** 0.008 -0.102** 0.003
(3498 (119 (3.68) (0.39) (252 (0.02)

Log(P).Log(S) 0.058** 0.015 0.095** 0.042** -0.112** -0.093**
(2.75) (0.69) (4.32) (2.40) (379 (4.29)
Pr(AC).Log(S) -0.211** -0.204** -0.564** -0.099 0.278* 0.088
(2.92) (2.46) (4.81) (1.26) (2.23) (1.03)

Log(S).0 -0.099** -0.033 -0.021 -0.003 0.004 0.067**
(321 (1.00) (043 (0.13) (014) (2.50)
Adj. R? 0.2468 0.1959 0.2733 0.3082 0.2952 2612

N 754 773 723 973 519 58

* ** denote "significant” at the 5 and 1 percent level, respectively.
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