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EXECUTIVE SUMMARY

This report presents three case studies examining the
effects of horizontal mergers on product prices. As a
collection of case studies, the research is not intended to offer
general conclusions about the efficacy of antitrust
enf orcemen t, bu t ra ther to offer some insight in to certain
issues that can influence the effectiveness of horizontal
merger policy. The first case is one in which the Federal
Trade Commission unsuccessfully challenged a merger that 
alleged would likely lessen competition. The two other cases
in vol ve horizon tal mergers tha t were not challenged by
antitrust authorities, but involved circumstances that might
raise competi ti ve concerns.

To measure the effect of a merger on market price , one
must control for changes in price that might have occurred
even if the merger had not taken place. We attempt to control
for these changes through a regression analysis that includes
the demand and cost factors affecting the price of each
product. By holding constant the effects of these factors on
price, this approach can provide an estimate of the impact of
a merger on the price of the product.

The first case that we examine, which is in many
respects the most complex of the three concerns
Weyerhaeuser s purchase of Menasha Corporation s North
Bend , Oregon corrugating medium mill. Corrugating medium
is a paperboard product used to produce the fluted inner layer
of corrugated board, which in turn is used in the manufacture
of corrugated boxes. This acquisition was one component of
Weyerhaeuser s purchase of Menasha s entire west coast
paperboard and container operations. Although the merger
was challenged by the Federal Trade Commission on antitrust
grounds , the court permitted the merger to be consummated
subject to a "hold-separate" order that allowed Weyerhaeuser
to own , but not control , the North Bend mill during the four-
year period in which the case was in administrative
adjudication. Along with insulating Weyerhaeuser from the
management of the North Bend mill , the hold-separate order
also prevented Weyerhaeuser from receiving any preferencein the distribution of the mill' output. After an
administrative trial , the Commission dismissed the complaint

. . .
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and the hold-separate order was lifted.

Our results indicate that allowing Weyerhaeuser to
control and operate the North Bend mill unfettered resulted
in a very small and statistically insignificant increase in the
price of corrugating medium. However , during the period in
which Weyerhaeuser owned but could not control the mill
under the hold-separate order , corrugating medium prices rose







we also control for).2 Nor can the price increase be explained

by other domestic mergers.
s Our results also suggest that

efficiencies, such as those.that may have been created through
the transfer of technology facilitated by this acquisition , will
not necessarily prevent post-merger price increases when
mergers take place in highly concentrated industries.
Consequently, we conclude that the evidence is consistent with
the merger lessening competition in the domestic TiO

market.

2 It may be the case that firms anticipated the capacity constraint before it
became binding so that prices reflected this constraint sometime before the end of

1987. If this is the case , we may overstate the effects of the merger. Nevertheless
to the extent that the capacity "crunch" was anticipated well before the end of 1987
it would not be properly considered exogenous. Firms will expand capacity if they
anticipate a future need.

3 Since SCM's purchase of the Gulf & Western Ashtabula TiO2 plant , no other
domestic producers of TiO2 have merged with one another. Slightly less than a year
after SCM purchased the Ashtabula plant , SCM acquired the TiO2 assets of Laporte
Industries PLC, a British manufacturer of TiO2 with plants in England and

Australia. In 1985 , Kemira Oy, a Finnish producer of TiO2' purchased American
Cyanamid' s TiO2 production facilities (after NL Industries dropped its proposed
acquisition of these assets). Both LaPorte and Kemira Oy were very small fringe
suppliers of TiO2 in the U.S. prior to these acquisitions , and the effects of these
acquisitions on domestic. concentration were negligible. Thus, it is difficult to
believe that the SCM/Laporte and the Kemira Oy / American Cyanamid acquisitions
could have contributed to such a large increase in domestic TiO2 prices.

4 A merger resulting in lower costs and higher prices need not reduce social

welfare. If demand is sufficiently inelastic, the welfare gain from a small decrease
in cost could offset the welfare loss even from a large increase in prices. See
Williamson (1968). Measuring the effects on social welfare of the three mergers that
we study is , however, beyond the scope of this report.

. .
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exceptions are Barton and Sherman (1984), which examined
the effects of two mergers in the microfilm industry on price
and profits, and Werden , Joskow , and Johnson (1989), which
examined the effects of two airline mergers on price and the
provision of services.

This report presents three case studies examining the
effects of horizontal mergers on market prices. As a
collection of case studies, the research is not intended to offer
general conclusions about the efficacy of antitrust
enforcement, but rather to offer some insight into certain
issues that can influence the effectiveness of horizontal
merger policy. We selected these cases largely because their
circumstances raised questions of potential anticompetitive
effects.5 In order to use the effect of the mergers on price as
a measure of their effect on competition , we chose cases that
involved essentially homogeneous products so that the issue of
competition in dimensions other than price would 
minimized. The first case is one in which the Federal Trade
Commission unsuccessfully challenged a merger that it alleged
would likely lessen competition. The two other cases involve
horizontal mergers that were not challenged by antitrust
authorities but involved situations that might raise
competi ti ve concerns.

The first study examines Weyerhaeuser Company
1981 purchase of Menasha Corpora tion s corruga ting medi um
mill in North Bend , Oregon. This case is of interest because

method is suitable for measuring the potential for a price increase following a

merger , it does not take into account how efficiency gains from a merger might alter
the response of rivals. The Baker and Bresnahan approach also requires detailed
firm-specific data that are generally not available. Thus , rather than studying the
potential anticompetitive effects of realized acquisitions based on pre-merger
analysis , our approach is to study directly the actual effects of the acquisitions on
market price.

4 Borenstein (1990) also examined the effects on prices and services of the same
two airline mergers that Werden , Joskow , and Johnson studied. However , unlike
Werden et aI., Borenstein does not formally model the process generating
equilibrium prices , but instead , examines average prices at hubs relative to industry
average prices during periods before and after the mergers.

Data availability also affected case selection.



the FTC complaint alleged that the acquisition would likely
lessen competition in the market for corrugating medium in
the region west of the Rocky Mountains. One obvious issue of
interest is, did the acquisition actually lead to higher prices
as predicted by the Commission s complaint? A second issue
that we wish to examine is the effect of a hold-separate order
that allowed Weyerhaeuser to own the North Bend mill during
the four-year period that the case was in administrative
adjudica tion.

The second study examines the price effects of the
1985 merger of the Hawaiian cement operations of Kaiser
Cement Corporation and Lone Star Industries. At the time of
the merger, Kaiser Cement and Lone Star were the only firms
prod ucing cemen t in Hawaii. Th 115, if the sta te of Ha waii were
a relevant cement market for antitrust purposes, this merger
would have been a merger to monopoly. Although inland
cement markets tend to be relatively localized on account of
the high costs of transporting cement over land , Hawaii is
fortuitously surrounded by the Pacific ocean and accessible to
imports from countries such as Japan that export cement to
ports along the west coast of the U.S. This case , therefore
allows us to examine issues of geographic market definition
and the role of imports in restraining the price effects of
potentially anticompetitive mergers.

The third study measures the effect on price from SCM
Corporation s purchase of Gulf & Western s titanium dioxide
plant in Ashtabula Ohio in October 1983. The titanium
dioxide (Ti0 ) industry is highly concentrated and has had an
interesting history of antitrust investigations in recent years.

Most nota ble among these was a 1978 complaint issued by the
FTC against Du Pont, then and now the largest producer of
Ti02. In the complaint, the Commission charged that Du Pont
ttempted to monopolize the production of Ti02 through

strategic capacity expansion. No attempt was made by
federal antitrust authorities to block the SCM/Gulf & Western

E.I. Du Pont de Nemours & Co. , 96 FTC 653 (1980) (dismissing complaint).
See Holt and Scheffman (1989) for an interesting discussion of this case as well as
general discussion of theories of strategic business behavior and their difficult
application to antitrust enforcement.









technology. From this relationship, we can derive a marginal
cost function (MC) that can be related to the demand curve:

~TC ..Q..., which implies that

MC= l1AC,

l1kQ'1- c( 1t). (11.4)

We combine the industry demand and cost equations
assuming that the firms in an industry seek to maximize
profits given certain constraints on their ability to cooperate.
These constraints may be imposed by the legal system (e.

g.,

laws against price-fixing conspiracies) or arise from the
incentives created by the technologies or institutions
characterizing the industry. In the limiting case of only one
producer, price and quantity will be set where marginal
revenue equals marginal cost, implying that

P = (e/(e- l))MC,

where is the price elasticity of demand. Given the
constraints on the ability of firms to cooperate, we
hypothesize that a collection of firms will set price at some
point less than the monopoly level, but possibly above the
perfectly competitive level (P = MC). Thus, we hypothesize
that

P = y(e/(e-1))MC,

where y reflects the constraints that act to prevent the firms
in an industry from jointly maximizing profits. For a
monopolist or a perfect cartel , y would equal 1; for a perfectly
competitive industry, y equals ((e- l)/e). To simplify the
notation, we can collapse y(e/(e-1)) into a single parameter , m

resul ting in

P = mMC (II.5)

where m measures the mark-up of market price over a
measure of marginal cost for the industry. Substituting
equation (11.4) into equation (11.5), taking the logs of both
sides of the equation and adding a random error term, v , gives



mP = mm + mk + mll + (1l.. 1)mQ + mc(x) + v. (ll.6)

Substituting equations (ILl) and (11.3) into equation (11.

results in the following reduced-form price equation:

mP = ~o + :E ~i mdi + :E U) m xi + 'ri=1 i=1
(ll. 7)

where ~o (mm + mk + mll + Co + (ll-I)m(X)(l + (1l- 1)er1

((ll-I)Pi)(1 + (1l-1)ef1~i =

(a) i = (1 + (1l- I)ef1

((1l-I)J! + v)(l + (1l-1)ef1and 'r =

Each of the coefficients in equation 11.7 is a function
of one or more parameters that may be altered by a merger.
Accordingly, to measure the effects of a merger on market
price we estimate the equation

mP = ~o + ~o *DM + ~ ~i mdi + ~ ~i* DM mdi + ~ (a)
m x i +i=1 i=l i=1

:E (a) * DM m x i + 'r
i=1

(II.8 )

where DM is a dummy variable (or , in certain cases, a vector
of dummy variables) equal to zero before a merger (or merger
related event) and equal to one thereafter. ~i ' (a)* measure the
changes in the coefficients on the exogenous variables as a
result of the merger or merger related event. Using this
model, the effect of the merger on price is the difference
quotient

AmP/ ADM = ~o

* + 

~ ~i* md i +
i=l

:E (a) * mx
i=l

which we evaluate at the average levels of the exogenous



variables during the period following the merger (i. , the

period in which DM equals one).

Our method of measuring the price effects of
horizontal mergers differs considerably from those of Barton
and Sherman (1984) and Werden , Joskow , and Johnson (1989).
Barton and Sherman s method resulted from a unique
situation. They examined the price effects of two mergers by
the Xidex Corporation that eliminated a major rival in each
of two main product lines, diazo and vesicular microfilm.
Although the two products are not perfect substitutes, the
factors influencing demand are largely the same. Moreover
the two types of microfilm are produced in very similar
processes with the same ingredients.12 The two mergers took
place three years apart, and _consequently, Barton and
Sherman could control for changing demand and cost
conditions (as we do with our reduced-form price equation)
and study the effects of the two mergers by simply examining
the ratio of the vesicular and diazo prices before and after
each of the mergers.



that alter market structure. We adopt this approach for
examining changes in industry pricing behavior over time
since, over long periods of time , changes in concentration may



III. Weverhaeuser s 1981 AcQuisition of Menasha Coro.
Corrugating Medium Mill at North Bend. Oregon

Background

Corrugating medium is a paperboard product used to
produce the fluted inner layer of corrugated board , which in
turn is used in the manufacture of corrugated boxes.
Corrugated board consists of two sheets of linerboard on
either side of the fluted corrugating medium. The corrugating
medium provides the corrugated board with stiffness, rigidity,
and crush strength, whereas the linerboard provides the
corrugated board with burst and tear strength.

In September of 1980, the Weyerhaeuser Co. agreed to
purchase the west coast paperboard and container operations
of Menasha Corpora tion.1s These assets included (1) a
corrugating medium plant in North Bend , Oregon; (2) a 710
acre unimproved mill site in North Bend, Oregon; (3) a
corrugated ' box plant in Anaheim, California; and (4) three
waste paper plants, two in Portland and one in Eugene
Oregon.

On December 12, 1980 the Federal Trade Commission
filed suit in U.S. District Court seeking a preliminary
injunction (PI) blocking the Weyerhaeuser /Menasha
acquisition. The Commission argued that Weyerhaeuser
purchase of the North Bend corrugating medium mill would
likely lessen competition in the production of corrugating
medium in the eleven-state region west of the Rocky
Mountains. Within this geographic market, Menasha was the
fourth largest producer with a pre-merger market share of
11.26%, and Weyerhaeuser was fifth largest with a pre-merger
market share of 9.38%. The post-merger level of concentration
in the west coast market, as measured by the Herfindahl-
Hirschman index (HHI), would be 1166, and the change in
concentration resulting from the merger would be 211. The
acquisition would leave Weyerhaeuser the largest producer in

13 See The Wall Street Journal , September 12 , 1980 , p. 4.

14 Weyerhaeuser Co. , 106 F. C. at 174.



the west coast market with a market share of 20.64%.

On February 9, 1981 the FTC issued an administrative
complaint charging that Weyerhaeuser s planned acquisition
of Menasha s North Bend medium mill violated Section 7 of
the Clayton Act and Section 5 of the FTC Act. The complaint
alleged that the acquisition would (1) "eliminate Menasha as
a competitive entity... in the West Coast market; (2) eliminate
substantial actual competition.. in the West Coast market; (3)
significantly increase already high levels of concentration in
the West Coast market...; (and) (4)... affect the availability of
corrugating medium in the West Coast market.

On March 25 , 1981 the District Court denied the FTC'
request for a PI to block the merger and allowed Weyerhaeuser
to purchase Menasha s west coast assets.16 However, the
Court attached the condition that the North Bend mill be
operated under the terms specified by the Court in a hold-
separate order. A hold-separate order is a form of
preliminary relief that permits a challenged transaction to go
forward , but requires the acquiring company to preserve the
acquired company (or assets) as a separate and independent
entity during the course of antitrust proceedings. The purpose
of such an order is to maintain the acquired unit (in this case,
the North Bend mill) as a viable competitor so that eventual
divestiture would be a "feasible remedy should the
government succeed in proving the acquisition
anticompetitive in a full hearing on the merits of the case (in
this case , a hearing before the Federal Trade Commission).
Thus, the Court required Weyerhaeuser to insulate itself from
the management, supply, production, sales, and pricing
decisions of the mill. Further , Weyerhaeuser s box plants

IS These market share and concentration numbers are those adopted by the
Federal Trade Commission in its final Opinion (see Weyerhaeuser Co. , 106 F.
at 279). These numbers are somewhat higher than those adopted by the
administrative law judge (ALJ) in his Initial Decision (see Weyerhaeuser Co. , 106

C. at 220-221). The ALJ included in his market share numbers capacity from
east coast plants. The Commission, in its Opinion , specifically rejected the method
by which the ALJ calculated market shares.

16 FTC v. Weyerhaeuser Co. , 1981- pricingFTC v.7icompeti7ring- T9euser16.9aff' TD

(Opinion) orth 



could not receive preferential distribution of the mill'
output.

The administrative hearing on the merits lasted from
January 17 , 1983 to May 16, 1983, and the administrative law
judge (ALJ) who heard the case issued his initial decision 
October 11 , 1983. The ALJ concluded that complaint counsel
had failed to prove that Weyerhaeuser s acquisition of the

North Bend mill would likely lessen competition or tend to
create monopoly, and ordered the complaint dismissed.
Complaint counsel appealed the initial decision to the
Commission, and on September  13.68 Tf

-258g3Tf

74laintd.d
-258g3Tf

74TD

73 12.
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There are a number of interesting issues raised by
hold-separate orders in general and the
Weyerhaeuser /Menasha hold-separate order in particular. 
discussed above, a hold-separate order is designed to preserve
the acquired asset or firm, the North Bend mill in this case, 
an independently managed entity that could be sold to a third
party if the acquisition is later found to be anticompetitive.
Thus, the hold-separate order is designed with the intent of
allowing a return to the pre-acquisition status quo. To this
end , a hold-separate order contains very specific provisions
governing the post-acquisition relationship between the
acquired and acquiring entities. These provisions are
designed to prevent the management of the acquiring firm
from controlling the production and pricing decisions of the
acquired entity or from allowing the acquired entity to
deteriorate in such a way as to no longer be viable as an
independen t firm.

These provisions notwithstanding, a key aspect of a
hold-separate order is that it allows the acquisition to take
place. Weyerhaeuser, in this case, was able to take ownership
of the North Bend mill during the period in which the
administrative complaint was being adjudicated. One critical
issue is, if an acquisition is in fact anticompetitive, can the
restrictions imposed by a hold-separate order effectively
prevent a lessening of competition in the industry? 
important consideration in this regard is the incentives of the
management of the acquired assets. Suppose for example that
the hold-separate order governing Weyerhaeuser s purchase of
the North Bend mill did effectively prevent Weyerhaeuser
management from directly influencing the output and pricing
decisions of the North Bend mill' s management. The managers
of the North Bend mill, although independent of direct
Weyerhaeuser influence, were still employees of Weyerhaeuser
and Weyerhaeuser received the profits of the North Bend mill.
If the managers of the North Bend mill perceived a positive
probabd

/F284 9.02 Tf

94anacs the ac1allows the acquisitio14.56 -.54 TDchase ofthe ibabd9 

decising 18 acquisition a North Bend28 acquisition a 



order may have created incentives for those who did control
the North Bend mill to act to maximize Weyerhaeuser
profits. To the extent that this sort of incentive problem
proves significant under similar hold-separate orders, it may
limit the effectiveness of hold-separate orders as means of
preventing anticompetitive harm while cases are being
li tiga ted.

A second aspect of the hold-separate order that raises
concerns specific to this particular case is the clause that
prevented the North Bend mill from giving Weyerhaeuser any
preference in the supply of medium. Although the complaint
addressed primarily the horizontal effects of the North Bend
mill' s acquisition, a very important facet of Weyerhaeuser
acquisition of Menasha s west coast assets was the vertical
features of the acquisition. Virtually the only use for
corrugating medium is, ultimately, to produce corrugated
boxes. Both Weyerhaeuser and Menasha were vertically
integrated in the production of boxes in the west coast market



Given the relationship between medium and boxes, an
important force motivating the purchase may have been the
realization of production efficiencies through further vertical
integration.21 Thus, the hold-separate order, by preventing
Weyerhaeuser from integrating the North Bend mill into its
corrugated container operations, may have prevented the
realization of vertical efficiencies. In addition, the hold-
separate order may have increased costs at the former
Menasha box plant (a Weyerhaeuser box plant after the
acquisition) by disturbing the vertical relationship that had
existed when both the box plant and the medium mill were
owned and operated by Menash~:

Even absent vertical efficiencies, the hold-separate
order, by preventing further vertical integration by
Weyerhaeuser, may have had the effect of preventing price
decreases in corrugating medium that would result from
vertical integration. In a recent study of the linerboard
market, Salinger (1991) shows that vertical integration makes
it harder for linerboard manufacturers to maintain a collusive
agreement and provides incentives for integrated linerboard
producers to disrupt a collusive agreement by lowering
linerboard prices to independent box producers. Although
Salinger examines vertical integration of linerboard and box
production, the analysis could be applied equally well to
vertical integration of corrugating medium and box
prod uction. Salinger s empirical results suggest that in this
industry horizontal integration leads to price increases and
vertical integration leads to price decreases.

Thus, the hold-separate order may have had a rather
ironic effect. By failing to eliminate incentives for the North
Bend mill' s management to act in Weyerhaeuser s interest , the
order may have allowed any anticompetitive effects of the
acquisition to be realized. At the same time, by preventing

21 See Fisher and Sciacca (1984) for a detailed review' of the potential efficiencies
created by vertical integration. Vertical efficiencies could be realized both in the
production of boxes and in the production of medium. The latter efficiencies arise
from the significant costs imposed by down-time at a corrugating medium plant.
By allowing for better coordination between medium production

produween box produween 







Table III.l

Variable Descriptions For Price Equations
Va riable

PCMW Dependent variable: average real priee index of corrugated
medium , wcstern United States

PDOXW Dependent variable: average real priee index of corrugated
boxes, western United States

Constant

LPOWER Log of real industrial power priee index, average for west

coast sta tes

LW26 Log of real wage index , SIC 26 , western U.

LNAOH Log of real sodium hydroxide priee index

LCHIPC Log of real price of wood chips , California

LCHIPW Log of real priee of wood chips , Washington State

LDISC Log of real discount rate

LPYW Log of real personal income , average for west coast states

First quarter seasonal dummy variable

Second quarter seasonal dummy variable

Third quarter seasonal dummy variable

DUM81 Post-acquisition dummy variable (= 1 for 1981.Q2 - 1988.Q4)

DUM85 Post-litigation dummy variable (=:= I for 1985.Q3 - 1988.Q4)

AB nominal values were deflated using the Bureau of Labor Statistics ' Producer

Priee Index
Source: Bureau of Labor Statistics

Ssource: Department of Commerce
Source: Production. 
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Resul ts

Column 2 in Table 111.2 reports the results for the
reduced-form price equation for corrugating medium. The
coefficients for the exogenous variables that db not interact
with one of the two dummy variables measure how changes in
the demand and cost variables translated into changes in price
in the period before the merger occurred. We would expect
the signs of these variables to be positive since increases in

costs anq demand should result in higher medium prices. Two
of the coefficients, LPOWER and LCHIPW, have the wrong
sign; however , only LPOWER is statistically significant at the
1 level. LW26, LNAOH , LCHIPC, LDISC, and LPYW have the

expected positive sign and are all significant at less than the
05 leve1.24

4h1P / 4DUM81 measures the effect on medium prices
of allowing the merger to be consummated and imposing the
hold-separate order. The estimated coefficients reported in
Table 111.2 indicate that

4h1P/4DUM81 = 0. 154 - 0.046*LPOWER + O.726*LW26 +

193*LNAOH - 0. 153*LCHIPC+ 0.524*LCHIPW

126*LDISC + O.988*LPYW

which, as reported in Table 111.3, equals 0. 1576 when
evaluated at the average levels of the exogenous variables
over the post-merger period and is statistically significant at
the .05 level (its t-statistic is 2.55). 4h1P / 4DUM81 indicates
that corrugating medium prices rose by approximately 17%

24 The relevant geographic market played an important role in the case.
Complaint counsel argued that it was the eleven-state region west of the Rocky
Mountains. The Commisl:ilion, in Its opiniQn , agreedwith complaint counsel on this
issue. W eyerhaeuserand the ALJ agreed that the relevant geographic market
consisted of the entire nation. Consequently, we estimated a second specification
of the price equation that included an industrial power index for the east coast , a
price index for wood chipl:iI sold in the east , and real GNP in addition to the west
coast variables. These additional variables , however, did not appear to have much
explanatory power. The X~ statistic for the test of the joint significance of these
variables is 12. 7Swith 9 degrees of freedom, which is not statistically significant.



Table lIL2

~ '

Reduced-Form Price Equations

(i-statistics 10 parentheses)

Vari::fble Corrugating Medi!Jm Corrugated Bo

1.1306** 3999**
(2.3820) (7.0130)

LPOWER 1281'" 0979
1.7425) 1.0352)

LW26 1395** 08 10

(2.5544) 1.0727)

LNAOH 1910" 0783'"

(2.3963) (1.9422)

LCfIIPC 1020" 0514"
(2.3361) (2. 5860)

LCHIPW 0832 0273
1.3575) 9586)

LOISe 3703" 0.4647"
(2.3563) (3.2650)

LPYW 3775" 0.4997"
(4.3039) (6.9688)

LPOWER "'DUM8l 0462 1071

2423) (1.2830)

L W26"'DUM81 7261 2827
(1.3968) 1.1910)

LN AOH.DUM81 0.1929 0.1144'"
(1.4058) (1.9127)

LCHIPC"'DUM81 0.1531 0722
1.1925) (1.2337)

LCHIPW"' DUM81 0.5242"'. 1168
(2.3506) (1.0733)

LOISC"'DUM81 0.1261 1 506

(0.2463) 6234)

LPYW"'DUM81 9877. 2426."
(2.0193) (5.6454)



Table 111.2 - Continued

Rcduced-Form Price Equations

Variable Corrugating Medium Corrugated Boxes

LW26* DUM85 1.2822
(0.9561)

01383
1341)

0346
(1.6712)

LPOWER * DUM85 0465
2023)

LNAOH*DUM85 5561
(1.3318)

0189
0816)

2447
( 1.2429)

0536

( -

0.4822)
LCHIPC*DUM85

LCHIPW*DUMB5 2351
(-6.7160)

2337

( -

3929)

LDISC* DUM85 l.l 020**

( -

1222)
5893**

2.4414)

LPYW*DUM85 8859
( 1.6235)

3579
1.4351 )

DUMB 1 1544
(0.0933 )

2.5124**
2709)

DUM85 1.1953
(0.3405)

0092
(0.4275)

6274
(1.617 I)

0004
(0.0034)

0210
(1.4146)

2269**
(3.3446)

0330**
(2.2620)

02031**
(2.2092)

9919
9834

117.5370**
Adjusted R 

F-statistic (26 25)

9522
9025

19.0781**

*Significant at 0. 10 level
Signifi~ant at 0.05 level

tEach specification is estimated using the Beach and MacKinnon (1978)
adjustment for first-order autocorrelation.





after consummation of the merger under the hold-separate
order.

~mP / ~DUM85 measures the effect on medium prices
of the dismIssal of the antitrust case against Weyerhaeuser
and the subsequent removal of the hold-separate order. This
difference quotient is

~mP / ~DUM85 1.195 - 0.047*LPOWER + 1.282*L W26 

556*LN AOH - 0.0 19*LCHIPC- 0.235*LCHIPW -

1.102*LDISC + 0.886*LPYW

which equals - 1391 'whenev-aluated at the average values of
the exogenous variables from the period beginning after the

dismissal of the case (1985:Q3 - 1988:Q4). ~mP / ~DUM85 is
statistically significant at less than the .05 level (its t-statistic
equals - 83), and indicates that removal of the hold-separate
order resulted in a 13% decline in medium prices.

The sum of ~mP / ~DUM81 and ~mP / ~DUM85
measures the full impact on medium prices of an unfettered
acquisition. As indicated in Table 111.3 this sum equals 0.0185
with a statistically insignificant t-statistic of 0.29. Thus , the
results reported in Tables 111.2 and 111.3 indicate that over the
entire period following Weyerhaeuser s 1981 acquisition of the
North Bend mill , corrugating medium prices did not change
by a statistically significant amount.26 Removal of the hold-

25 Since the change in the dummy variable is discrete and not continuous , the
difference quotient , AhlP / ADUM81, is not a percentage change in price (which we
would have ifDUM81 were a continuous variable and we were , therefore , calculating
a derivative). The percentage change in price equals 100* (exp(d) - 1), where d is
the value of AhlP / ADUM81. See Halvorsen and Palmquist (1980).

26 To insure the 
appropriateness of the difference quotients and our model

specification, we calculated three likelihood ratio statistics. The first tests the null
hypothesis that DUM81 and the DUM81 interaction terms are jointly equal to zero
(while allowing DUM85 and the DUM85 interaction terms to be unrestricted). The
second tests the null hypothesis that DUM85 and the DUM85 interaction terms are
jointly equal to zero (while allowing DUM81 and the DUM81 interaction terms to
be unrestricted). The third tests the null hypothesis that DUM81 , DUM85 , and
their respective interaction terms are all jointly equal to zero. The values of -



separate order, however, resulted' in price decline of
approximately 13 percent. This result is consistent with the
proposition discussed above that the hold-separate order may
have been a poor remedy. By allowing Weyerhaeuser 
acquire the North Bend mill , the hold-separate order may have
allowed any potential anticompetitive effects of the
acquisition to be realized by creating a strong incentive for
the management of the mill to pursue the best interests of
Weyerhaeuser. On the other hand, by preventing
Weyerhaeuser from receiving preferential distribution of the
North Bend mill's output, the hold-separate order may have
prevented the realization of vertical efficiencies that
ultimately lowered the cost of corrugating medium after the
order was removed. The hold-separate may have also
interfered with the vertical relationship between the North
Bend medium mill and the former Menasha box plant that was
purchased by Weyerhaeuser along with the corrugating
medium plant. These results are also consistent with Salinger
analysis (Salinger (1991)) indicating that vertical integration
may make horizontal collusion more difficult and lead to
lower prices.

The values of AmP/ ADUM81 and AmP/ ADUM85 and
their respective levels of significance depend on the values of
the exogenous variables that are used to evaluate them. 
believe that using the post-merger average val ues of the
exogenous variables is reasonable and appropriate.
Nevertheless, the use of these values for this purpose 
admittedly arbitrary. To examine the robustness of our
results we calculated AmP / ADUM81 and AmP / ADUM85 using
the actual values of the exogenous variables for each of the 31

times the likelihood ratios for each of these tests are S6. 46. and 96. , which
are asymptotically distributed as X2 with 8, 8, and 16 degrees of freedom
respectively. Each is statistically significant at well under the .05 level.

'1:7 As a test of model specification , as well as an additional test of the
appropriate geographic market (se~ footnote 24J we estimated our model using east
coast medium prices and exogenous variables. This regression indicated no
statistically significant effects on east coast medium prices coincident with the
imposition and removal of the hold-separate order. This regression indicated values
of ~fuP /ADUM81 of 0.OS02 (t-statistic = 0.227S) and ~~p / ~DUM85 of 0524
(t-statistic = - S72S).



post-merger quarters. These difference quotients and their
respective t-statistics are reported in Table 11104.

As indicated in Table 11104, 28 of the 31 values of
4OnP / 4DUM81 are positive, and the three negative values are
small and statistically insignificant. 
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would have been forced to absorb the higher corrugated
medium prices rather than pass those higher costs on to
consumers. Thus Weyerhaeuser s purchase of Menasha s west
coast assets may have increased competition in the corrugated
box market even if competition in the corrugating medium
market diminished.

Since the hold-separate order affected just
Weyerhaeuser s purchase and control of the North Bend
corrugating medium plant, the effect on box prices of
removing the hold separate order (i.e., ~rnP / ~DUM85) would
arise entirely from the vertical relationship between medium
and boxes, and could not be attributed to Weyerhaeuser
purchase of the box plant. Of the 31 values of ~rnP / ~DUM85
reported in Table 111.5, all but two are negative , and the two
positive values have very low t-statistics. Of the 29 negative
values of ~rnP / ~DUM85 reported in Table 111. , 17 are
statistically significant at less than the .05 level, and 4 are
significant at less than the . 10 level. The 14 values of
~rnP / ~DUM85 evaluated at the . values of the exogenous
variables from the period 1985:Q3 - 1988:Q4 (i.e., the actual
period following removal of the hold-separate order) are all
negative. Eleven of these are statistically significant at the
05 level, and the remaining 3 are significant at the . 10 level.

The values of ~rnP / ~DUM85 reported in Table 111.
strongly support the conclusion that removal of the hold-
separate order increased competition in the corrugated boxmarket. The evidence suggests that by frustrating
Weyerhaeuser s intention to "integrate the North Bend mill
into their own corrugated container production operations
(see footnote 20), the hold-separate order prevented the

. realization of vertical efficiencies and/or the breakdown of
possible collusive behavior within the medium market (as
suggested by Salinger).



IV. The 1985 Merger of the Hawaiian Cement Operations
of Kaiser Cement Corporation and Lone Star
Ind ustries in to Lone Star Hawaii

Background

Cement is a highly standardized product produced in
large capital intensive plants by chemically combining
limestone, clay, and silica. It is used primarily as an input in
the production of concrete, one of modern society s major
building materials. Because cement is relatively costly to ship
over land, it tends to be sold in relatively small regional

mar kets. Nevertheless, the transportation of cement over
water is relatively cheap, so buyers in areas accessible to
ocean shipping (such as Ha wa+i) can often choose to purchase
cement from foreign suppliers, which tends to attenuate any
market power of the local cement firms.

On May 7, 1985 , Lone Star Industries (LSI), Adelaide
Brighton Cement Holdings Ltd., and Angeston Inc. created a
partnership, Lone Star Ha waii , which proceeded to acquire all
of the Hawaiian cement and related assets of LSI and Kaiser
Cement Corporation (Kaiser).Sl The merger of the Hawaiian
cement operations of LSI and Kaiser reduced the number of
firms producing cement in Hawaii from two to one. Even
though the merger resulted in a monopoly in the Hawaiian
cement industry, it was not challenged by federal antitrust
authorities.

Although the merger resulted in a single cement
producer in Hawaii , arguments can be made that the merger
might be innocuous or even beneficial. Economies of scale in
the production of cement can be large, and in the years
preceding the merger, the demand for cement in Hawaii
declined precipitously. In the two years immediately
preceding the acquisition , capacity utilization by the two
Hawaiian cement plants was approximately half of the
average level of capacity utilization by cement plants for the

31 Wall Street Journal , May 8 , 1985 , p. 2.



country as a whole.s2 Such low levels of capacity utilizatio
may have caused substantial increases in average cost
Consequently, cost savings from this merger may hav
restrained any tendency toward higher prices resulting frol
the combination of competitors. Furthermore, the ability t
import cement at prices competitive with the domestic produc
could constrain any attempt by Lone Star Hawaii to exercis
monopoly power. Thus, whether this merger woulc
significantly increase or decrease Hawaiian cement price
depends on the extent of efficiencies created through thl
consolidation of Hawaiian cement production and thl
responsi veness of imports to changes in the prices charged 
Lone Star Hawaii.

Methods



very specific forms. That the merger would not affect
implies that technical change is "Hicks neutra1." That is, the
marginal rates of technical substitution of inputs are the same
both before and after the merger. That the merger would not
affect the c s (the elasticities of cost with respect to input
prices) implies that technical change created by the merger is
cost-neutral. That is, for any given input price vector, the
optimal ratios of inputs are unaffected by the merger.
Together Hicks neutrality and cost neutrality imply that
efficiencies created by the merger relabel the isoQuant map,
but do not change the shape of the isoQuants, and preserve the
marginal rate of technical substitution along any ray from the
origin in input space. Although these implications appear
particularly strong, basically they imply that the underlying
technology of cement production was not affected by the
merger, which is not an entirely unreasonable assumption.

In order to gain more precision in our estimates of the
cement price function, we use a second-order approximation
of the industry cost function. Thus, we replace equation 11.
with a twice differentiable function such that

me = Co + 'E c i b11ti + 'E 'E Cjk m1tj b11ti=1 j=l k=1 (1I.3a)

Replacing equation 11.3 with equation II.3a results in a
reduced-form price equation

mP = ~

+ ~

*DM + E~. rod. + 'E (a). b11t. +i=l i=l

E (a)jk b11tj b11tk + l'
j=l k=l

(1I.8a)

Includin2 Imoorts in the Model

Before describing the exogenous variables used in our
reduced-form model, we need to present a method of
accounting for the presence of imports. We start by defining
the industry as the firms producing cement in Hawaii. The
industry demand is a function of, among other things, the



substitutes for cement produced by Hawaiian firms. Among
these substitutes are imports of cement from other locales
particularly Japan. By treating these imports as a substitute
good, one can develop a demand model for cement produced
in Hawaii.

This type of model is called a residual demand curve
and we use it to derive the reduced-form price eQuation.
The residual demand function facing cement firms located in
Ha waii 

QH = d(PH , PJ, YH), ((\'1)

where QH is the Quantity of cement demanded from Hawaiian
prod ucers, PH is the price of ce1nen t sold in Hawaii , P J is the
price (in American currency) of cement sold in Japan, the

major market from which cement is exported to Hawaii , and
YH is a set of exogenous variables that determine the demand
for cemen t in Ha waiL

The next step is to derive a reduced-form price
equation for Japanese cement:

PJ = r(YJ, XJ) (1V2)

where YJ is set of exogenous variables that determine the
demand for cement in Japan, and XJ is a set of exogenous
variables that determine the supply of cement in Japan. When
this equation is substituted into equation IV. , we have the
resid ual demand curve:

QH = d(PH, YH, Y J, XJ). (IV. la)

This equation , when substituted into the reduced-form price
equation 1I. , gives us the following general form:

PH = reD, YH, YJ, XJ, XH) (lV3)

where D is a set of dummy variables for the years after the

33 See Scheffman and Spiller (1987) and Baker and Bresnahan (1985) for
discussions of residual demand curves.



Lone Star Hawaii merger, and XH are the exogenous variables
in the cost function for Hawaiian cement.

Data

Table IV. llists and describes the variables that we use
to estimate the reduced-form price equation for Hawaiian
cement. The sample consists of yearly data from 1961 to 1987.
The construction of the two cement plants in Hawaii began in
1959, but they were not ready for full production until 1961.

Data for many of the Hawaiian variables described below
were not available for the years after 1987. 

The variables can be divided into four groups. The
first, the vector D above, are-the dummy variables D85 and
D8687 that measure the change in price resulting from the
1985 LSI/Kaiser merger. As noted in the introduction , the
Lone Star Hawaii merger took place in mid- 1985. Since only
annual price information is available, we cannot determine
whether any change in the average D85 and









Table IV.

Hawaiian Cement Imports

Year Quantity Imported
(1000 ton units)

% of Total Hawaiian
Consumption

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

0.4

0.4

0.4
72.
45.
15.
1.0
1.0

16.
28.

23.

37.
24.
52.
95.
48.



the merger and fell precipitously in 1985 , the year of the
merger. Since 1985, Hawaiian cement prices have remained
well below their immediate pre-merger levels.

Table IV.2 lists imports of cement into Hawaii and
imports as a percentage of total Hawaiian consumption
(imports plus domestic Hawaiian production) since 1962~
Except for 1969 and 1970, imports of cement into Hawaii
during the 21-year period between 1962 and 1982 were at most
six percent of total consumption , and less than one percent in
fourteen of these years. Imports increased substantially after
1982, and have remained at heightened levels in the years
following the merger.

The price data depicted in Figure IV. l suggest that the
consolida tion of cement prod uction in Hawaii could have
benefitted society by lowering costs and prices. Moreover , the
growth of cement imports in to Hawaii supports the theory
that imports could prevent Lone Star Hawaii from exercising
monopoly power. Nevertheless, the raw data alone cannot
reveal what prices or levels of imports would have prevailed
had the LSI/Kaiser merger not taken place. Perhaps prices
would have fallen to lower levels in 1986 and 1987 had two
competing firms remained in the market. This is the question
that we examine by means of the reduced-form price equation.

Resul ts

Table IV.3 reports the results for two specifications of
the price equation. Specificationaprice equation. ns of the reduc536 TD

6l suggt w.13 Tf

-83.16 --11.7062 0ind . ns of the red9-.18 TD
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-277.02 18 TD
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and demand variables.s8 This decrease in price is significant
at the 0.05 level. In contrast, the coefficient for D8687
indicates that the average 1986- 1987 price of Hawaiian
cement is 0. 1 percent higher than that predicted from the
supply and demand variables; however, this coefficient is not
even close tQ being statistically significant. This suggests that
the price fell temporarily in 1985, but then returned to pre-
merger levels in 1986 and 1987. Thus, Specification IV.
indicates that the merger did not induce a change in price
different from 



level in Specification IV. , and positive and significant at the
10 level in Specification IV.2; however, in Specification IV.
this derivative is greater than 1. The derivatives with respect
to the cost of fuel are positive and significant at the .05 level
in both specifications; however, in Specification IV. l this
derivative is greater that 2 , which is substantially larger than
one would expect. In Specification IV. , the derivative on the
interest rate is negative, but statistically insignificant. 
Specification IV. , this derivative has the expected positive
sign , but is also insignifican t.

The resul ts for the other varia bles are mixed. The
coefficient on L Y A has the wrong sign (i.e., negative) and
significant in Specification IV. I. With the introduction of the
Japanese variables in Specification IV. , the sign on L Y A
reverses, but it is statistically insignificant. LH has the
expected positive sign in both specifications, but it 
insignificant in Specification IV.2. Two of the four Japanese
variables in Specification IV. , LJY A and LJW are
statistically significant, but have counter-intuitive negative
signs. LJH and LJI have the expected positive sign; however
of these two variables, only LJI is statistically significant. 
must be realized, however , that the reduced form coefficients,
particularly those of 

specifictrof 
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view that in markets in which imports are easily accessible
imports may have an important impact on price following a
merger even if they have not played an important role for an
extended period prior to the merger.

may hav~ been the monopoly price. If this were the case , the merger could not
further reduce the existing level of competition and could (and apparently did)
create real efficiencies.







Table IVA

Derivatives of the Cement Price Equation with Respect to the Cost Variables

Evaluated at Average Values over the 1962 - 1987 Period





ru tile ore.

Al though unexpected shortages of ru tile ore developed
in the early 1970's, environmental regulations enacted at this
time kept the cost of sulfate-process plants very high relative
to the cost of chloride-process plants. The older sulfate
process produces three and one-half tons of waste for every
ton of Ti02 produced. This waste is a solution of iron sulfate
and sulfuric acid that is highly toxic. The typical chloride
process in use during the early 1970's produced just one-half
ton of waste for every ton of Ti02 produced , and this waste
dry ferric chloride, is much easier and less costly to dispose of
than the acidic waste produced by the sulfate process.

As a result of the relatively low price of rutile during
the 1960's and the environmental regulations enacted in the
early 1970's, the manufacture of Ti02 gradually convertedfrom the sulfate technology to the chloride technology. All
plants built in the United States since 1960 have used the
chloride technology. In 1960, eight of ten plants producing
Ti02 used the sulfate process; by 1989 only two of ten plants
used the sulfate process. The percentage of Ti02 produced
with the sulfate process fell from approximately 75% in 1960
to 57% in 1970, 24% in 1980, and just 14% in 1989.

43 In the 1940'
s Du Pont developed a chloride process that used the lower-

quality ilmenite ore. This particular process had little competitive significance
within the industry until the early 1970's when cost of rutile ore :rose significantly
and newly enacted environmental regulations greatly increased the cost of using the
sulfate process. During the early 1970' , Du Pont obtained a significant competitive
advantage from its ilmenite-chloride process that resulted in a significant growth
in its market share. See footnote 6 and the related discussion in the text.

44 Two Ti0
2 producers , American Cyanamid and SCM , developed , in 1975 and

1978 respectively, methods of converting the sulfate wastes to gypsum (hydrous
calcium sulfate) and iron oxides. Although these processes reduce the cost of
disposing of the sulfate wastes , sales of the gypsum recover less than 25% of the cost
of the treatment (see Minerals Yearbook 1977 for further discussion). American
Cyanamid sold its Ti02 plant to the Finnish firm Kemira: Oy in 1985. Kemira and
SCM are the only two sulfate-process producers of Ti02 still in business in the
United States. NL Industries and Gulf & Western , the only other firms producing
Ti02 by the sulfate process in 1978 , did not (or, could riot) develop cost-effective
methods for disposing of the sulfate wastes and withdrew from the industry. 
closed its St. Louis , Mo. plant in 1979 and its Sayreville , N. J. plant in 1982. Gulf
& Western closed its Gloucester City, N. J. plant in 1985.



Chloride capacity steadily replaced sulfate capacity as
older sulfate plants were retired. Although there were
individual years where total capacity fell due to the closing of
one or more sulfate plants , newer , lower-cost chloride capacity
tended to quickly replace shut-down sulfate capacity. In 1960
total domestic Ti02 capacity was 643 000 tons per year. 

1970 , total domestic Ti02 capacity had grown to 840,000 tons
per year. By 1980, total domestic capacity was at 1 027 000
tons, and by 1989 total domestic capacity was at 1 060 000 tons

per year.

Gulf & Western s Ashtabula plant was one of the first
chloride process rutile plants built in the U.S. The plant
originally owned by the Cabot Corporation , opened in 1964
and was purchased by Gulf- Western in 1975. Gulf &
Western owned a second Ti0 plant located in Gloucester City,

J. The Gloucester City plant was an old, high-cost sulfate-
process plant that was not included in the acquisition of the
Ashtabula plant by SCM. Gulf & Western closed the
Gloucester City plant in November of 1983. Recalculating
pre-merger market shares after removing the Gloucester City
capacity from the market gives SCM just over 17% of total
domestic capacity, and Gulf & Western just under 5% of total
capacity. Du Pont has 59% of total domestic capacity,
American Cyanamid has 12.5% of domestic capacity, and
Kerr-McGee has 6.

' In 1982 , the year before the acquisition , imports of
Ti0



of firms manufacturing Ti02 in the U.S. and the high market
concentration in domestic sales of TiO2, the merger was not
challenged by federal antitrust authorities.45 Yet, little
more than a year later the FTC successfully blocked the



Gulf & Western plant approximately one year after the
acquisition.

The efficiencies crea ted by such a transfer of superior
technology are certainly desirable and procompetitive in and
of themselves. Nonetheless, an important issue of interest is
whether such efficiencies could offset any reduction in
competition resulting from the increase in market
concentration created by the merger.

B. Data and Methods

We estimate the reduced-form price equation, equation
11.8 from Section II, using 62 qU'arterly observations beginning
with the first quarter of 1974 and ending with the second
quarter of 1989. Table V. I lists and briefly describes the
demand and cost variables. All nominal prices and price
indices have been deflated using the BLS Producer Price
Index. The dependent variable is the Bureau of Labor
Statistics ' (BLS) domestic price index for titanium pigment50 I.e. 1 2'

49 One could argue that part of any reduction in industry competition

coincident with SCM's purchase of the Ashtabula plant could be a result of the
closing of Gulf & Western s Gloucester City plant. We tend to discount the
importance of the Gloucester City plant. It was an old and very high cost 8ulfate-
process plant. Having sold the Ashtabula plant , Gulf & Western could not have
been a viable competitor based solely on the Gloucester City plant. Moreover
within a year of the shut-down of the Gloucester City plant , nearly half of its lost

ending sjhe stry compe,pacplaT

/F713 6.395Tf

-211.48 1.26.50TD
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Table V.

Variable Descriptions

...

Va riable

TI02 Dependent variable: Log of deflated TiO2 price index

Constant

LP AI NT Log of paint production index (SIC 2851)*

LPLASTIC Log of plastic prod uction index (SIC 2821)*

LP APER Log of paper production index (SIC 2600)*

LW281 Log of real wages index (SIC 281 - Inorganic Chemicals)"

LCBL Log of real chlorine price index

LPOWER Log of real industrial power price index

LSULF Log of real sulfur price index

LDISC Log of real discount rate

LRXA Log of real exchange rate - Australia (A$/US$)*

LRXG Log of rcal exchange rate - Germany (M/US$)*

LRXC Log of real exchange rate - Canada (C$/US$)*

First quarter seasonal dummy variable

Second quarter seasonal dummy variable

Third quarter seasonal dummy variable

DUM84 Post-merger dummy varia ble (= I for 1984.Q 1- 1989.Q2)

*Sourcc: Federal Reserve Board of Governors

"Source: Burea u of Labor Statistics

"*All nominal values were deflated using the Bureau of Labor Statistics
Producer Price Index

T he discount rate is 1 plus the real interest rate, where the real interest rate is
calculated as end-of-quarter Moody s AAA Corporate Bond rate minus the
annualized quarterly inflation rate.



As discussed above, Ti02 is manufactured by two

different technologies: a sulfate process and a chloride
process; therefore, both sulfur and chlorine prices are used as
supply-side variables. Other supply-side variables are a wage
index for inorganic chemical workers, an industrial power
price index, a corporate discount rate, and real currency
exchange rates for Australia, Germany, and Canada.
Australia is the major source of titanium ore; consequently,
fluctuations in the value of its currency directly affect the
cost of producing TiO2. Canada and Germany are important
sources of S. Ti02 imports. Consequently, fluctuations in
these countries ' currencies may influence the supply of TiO
sold in the S. 

The demand-side vaTiables in the reduced-form
equation consist of industrial production indices for paint
(SIC 2851), pulp and paper products (SIC 2600), and plastics
and resins (SIC 2821), the primary sources of Ti02 demand.
Although paper and plastic production represent significant
sources of Ti0 demand, expenditures on Ti0 represent small
percentages of the total material costs of producing these
prod ucts.

According to the 1982 Census of Manufactures
expenditures on Ti02 represented just 0.7% of total materials
cost in the production of pulp and paper products, and
expenditures on all inorganic pigments (which include Ti0
represented just 004% of total materials cost in the production
of plastics and resins. Since expenditures on Ti02 constitute
such a small percentage of the total cost of producing paper
and plastic products, we would expect changes in the price of
Ti0

2 to have minimal effects 
on the levels of production 

these products.

Expenditures ,on TiO2, however, were approximately

51 On account of a limited number of degrees of freedom , we could not use the
residual demand" approach to imports that we use in Section IV. Nonetheless, the

real variables that would determine the demand for TiO2 in Canada and Germany
should be the same real variables that would be determining changes in the real
exchange rates for these countries ' currencies. Thus , in Section IV , the inclusion of

the real Japanese variables determining the Japanese demand for cement eliminated
any explanatory effects from ~he real yen/dollar exchange rate (see footnote S5).





110

.II

(\J

tJI
.-i

'"'

100

'1J

Ilo

Real TiO2 Prices 1974, 01 - 1989.

130

120

Pre-merger Period

Post-merger Period

Year

Figure V.



C. Emoirical Results

Specification V. l in Table V.2 reports the results from
the estimation of the reduced-form price equation. DUM84 is
a dummy variable that equals during the post-merger period
beginning the first Quarter of 1984 and 0 otherwise. In
Specification V. , the coefficient on DUM84 measures the
change in the constant term in the price equation resulting
from the merger and the coefficients on the product of
DUM84 and the 



Table V.

Dependent Variable: Log of Deflated TiO2 Price Index
(t-statistics in parentheses)

Variable Specification V. Spccifieation V.

0196 1.3352
(1.5889) (0.6007)

LP AINTi 1311 100 I
(0.7274) (0.4675)

LPLASTIC 5224 1.1 00 1**
(1.3192) (2.2994)

LP APER 8750 1.6112**
1.2583) 0929)

L W281 2229 0.4294
(0.2346) 0.4188)

LCHL 3537 6153
(0.7704) (1.2155)

LPOWER 5857 7920
(0.5983) (0.7804)

LSULFUR 0232 6209
(0.0302) 6787)

LRXA 8910.. -0.3662
3717) 7683)

LRXG 2940 0.5939
(0.5978) (1.0597)

LRXC 5229.. 0532**
(2.3777) (2.9582)

LDISC 0.4114 8979
(0.7754) (1.5185)

LP AINTt.DUM84 1778 1354
1.0538) 0.4504)

LPLASTIC*DUM84 1181 8382**
(0.2164) (2.2475)

LP APER .DUM84 2031 7356*
(0.2815) 1.9164)







Table V.

Price Effect of SCM's Purchase of Gulf & Western

Titanium Dioxide Facilities: Specification V.

(t-statistics in parentheses)

MnP/h.DUM84

3187.
( 1.8979)

.Significant at 0. 10 level

..Significant at 0.05 level

Differcncc Quotient Evaluated at the

Avcragc Post-Merger Values of Exogenous Variables

1984:Q 1 - 1989:Q2

Variable Post- er AveraAvera984:Q 1 - 1LPLASTIC8.88 Tf

22.68 0.18 T cm04ost-



on the values of the exogenous variables used to evaluate

them. We believe that the average values of the exogenous
variables during the post-merger period are reasonable values
to evaluate AmP / ADUM84; nevertheless, the use of these
particular values for this purpose is admittedly arbitrary.

To test the robustness of this result we evaluated
AmP / ADUM84 















of Gulf & Western s Ti02 production facilities. 59

A price increase of over 28% following a particular
merger seems remarkably large. One would expect that such
a large increase in prices would result in striking increases in
profits. Ti02, however, is produced by relatively large
diversified chemical corporations that typically report
operating income and profits at relatively aggregated levels
(such as a firm s "industrial chemical group" or "chemical
division" or ' inorganic chemical group ) and not at the level of
an individual chemical product such as Ti02. Despite this
potential problem, financial information from some Ti0
producers indicates substantiat.post-tnerger profit increases.
That such firms typically report income and profits 
aggregate levels underscores the fairly remarkable turnabout
that occurred in Ti02 prices during the period immediately
following SCM's purchase of Gulf & Western s Ashtabula
plant.

According to SCM' s 1983 Annual Reoort the operating
income, return on sales, and return on average assets of SCM
Chemicals (its chemical division) declined in 1983 , and this
decline was specifically attributed to "severe price
competition" in Ti02. The SCM/Gulf & Western acquisition
took place at the end of 1983 , and (according to SCM's 1984
and 1985 AnnuaLReoort) Ti02 prices began to rise in 1984.
SCM' s 1985 Annual Reoort specifically attributes record levels
of operating income earned by SCM Chemicals to the
performance of its Ti02 business.

Kerr-McGee, another producer of Ti02, reportssignificant increases in operating income and net income for
1985. Although the firm 



Reoort, Titanium dioxide pigments achieved record levels of
operating income" in 1985. In each subsequent year through
1989, the earnings of Kerr-MeGee chemical division
increased, with this increase specifically attributed to TiO
the division s "most profitable product (1989), "highest income
producer" (1988), and " top performer" (1987).

Economists generally accept that accounting profits do
not measure the "economic profits" created by monopoly
power 60 and the evidence provided by the SCM and Kerr-
McGee annual reports is, at best, anecdotal. Nonetheless, that
these firms, which produced a large assortment of industrial
chemicals, would specifically cite just one, TiO2, as
responsible for substantial increases in earnings during the
period following SCM's purchase of Gulf & Western s Ti0
facilities is notable. This is certainly consistent with results
suggesting that this acquisition may have reduced competition
in the domestic Ti02 market.

60 See Fisher and McGowan (198S).

61 Since SCM's purchase ofthe Gulf & Western Ashtabula TiO2plant , no other
domestic producers of Ti02 have merged with one another. Slightly less than a year
after SCM purchased the Ashtabula plant , SCM acquired the' TiO 2 assets of Laporte
Industries PLC , a British manufacturer of TiO2 with plants in England and
A~stralia. In 1985 , Kemira Oy, a Finnish producer of Ti02' purchased American
Cyanamid' s Ti02 production facilities (after NL Industries dropped its proposed
acquisition of these assets). Both LaPorte and Kemira Oy were very small fringe
suppliers of Ti02 in the U.S. prior to these acquisitions , and the affects of these
acquisitions on domestic concentration was negligible. Thus , it is difficult to believe
that the SCM/Laporte and the Kemira Oy /American Cyanamid acquisitions could
have contributed to such a large increase in domestic Ti02 prices.









this acquisition , will not necessarily prevent post-merger price
increases when mergers take place in highly concentrated
industries. Consequently, we conclude that the evidence is
consistent with the merger lessening competition in the
domestic TiO 2 Illarket.

64 A merger resulting in lower costs and higher prices need not reduce social

welfare. It demand is sufficiently inelastic, the welfare gain from a small decrease
in cost could offset the welfare loss even from a large increase in prices. See
Williamson (1968). Measuring the effects on social welfare of the three mergers that
we study is , however, beyond the scope of this report.
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