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~ DOMESTIC MARKET STRUCTURE, INTERNATIONAL TRADE

AND .EXCESS CAPACITY -

EmiTio Pagoulatos and Robert. Sorensen |

University .of Missouri - St. Louis

I. Introduction

- The inabi]ity of the U.S. economy to achieve the goals of full emp}oy—
ment and pkice stability in the 1970's has Tlead many economists to re-examine
their ‘assumptions regarding the way in which'reaT indusfr1a1 markets operate.
“In particular, two features‘of the economy have_receiyedbspecia1 attention.
The firstbinv01ves the role of monopoly elements in the economy which are said
~to distort the efficiency of markets, exacerbate the rate of inflation, and
réise the TeyeT 6fAunemp1oymént and uﬁderuti1ization éf productive capacity.
Thebéecond relates to the increased interdepehdente of the U.S. economy to- the
rest of’the wér?d which may hamper the‘effectiVenéssvof tféditiona] too]s of
stabiliation policy. | | | ‘

:One 1mﬁortant dimension of any economy'is the degree to which productive
. capacity is utilized. When excess capacity'existsS unﬁecésséry unempioyment
arises. On the other hand when capacity fs insufficient to satﬁsfy current
.démands,_ihf]atjonary pressures arise. 'A]thbugh theyprob1em-of capaciﬁy utii—
ization is of great importance, as of yet, no empirical evidence exists which
éxp]ains variations in utilization rate; for Q.S. industries. This is
unfortunate because if -industries ChronicaT]y maintain capabity in excess of

that required to meet current demand resources are idled and unemployment may
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arise, while, on the other hand, if productive capacity is insufficient to meet
~current demand, inflationary pressures arise.
TheApurposé of this paper is to shed light on.a variety of questions

regarding the.impacﬁ of monopoly power and‘foreign trade on thp degree to -

which industries achieve efficient capacity utilization. Since current capacity

ut11{zation is in large part a ref]ectfon of past investment decisions on the
parts of firms, this study will begin by fheohética11y investigating what
differenceé can be expeﬁﬁed in the investment decision making process'in'
competitive:as opposed: to monopolistic firms. Néxt; the theoretica1 1mpac£ ot
export markets and import competition on both the investment and prodyction
Tevel deciéion will be analyzed, ana]]y,_the thgoreticalkhypotheses |

' concerning.monopq]y bower aﬁd foréigh trade will be subjected'to‘empirical

analysis utilizing multiple regression analysis. -

1. Doméstic hafket Structure and EXcess Céoacity»

| The industry's reaction to changes in domestic demand and the expected
outcome in terms of excess capacity are well defined in economic theory for
the polar cases of perfeét competition and monopoly. Firms in:competitive'
markets are expected td overexpand capacity due to the implicit assumption by
~each firm that its price expectations will be fea]ized.i Aggfegate industry
capacity thus expands éausing price expegtations‘not to be realized and
"COnsequent1y’indq$try capacity will exceed quantity demanded atvthe Tdng;run
equilibrium price. The net effect is therefore tHe présehce of excess
'capacityn Monopoiy firms, on the other hand, not faced with the problem of
unrealized price expectatiohs, will adjust their capacity smoothly to Tong-run

prices and output. In this case, no excess capacity need arise.
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Industries in the real world, however, are more likely to be organized

t

as monopolistic competition or oligopoly and,- therefore, the theory

" developed for the polar cases of monopoly and competition cannot proved

clear guidance in predicting the extent of excess capacity to he foghd
in these industries. Indeed, several a]ternafive.hypotheses have been
developed concerning‘the 1ikely excess capacity outcomes for the variety
of industry organizations found in real world industrial markets. |

In tight oligopolistic industries, (those characterized by high
seller concentration, high barriers to entry, and an insignificant competitive
fringe) it is expected that collective or collusive behavior will prevail.

Under these circumstances the industry is expected to perform as if it

were a monoploy and smooth adjustments to changes in demand are 1likely to
-prevail. These industries should thus be characterized by full capacity

‘utilization.

Even in tight oligopolistic markets, however, excess capacity may

arise. Collective agreements may break down as rivals struggle for market

shares. Moreover, in this type of industry in which price competition has been

eschewed and therefore sales rest on noh—price-dimensionss firms méy find it in
their interest to maintafn capacity in excess of that required to meed curren
demand in order to retain buyer Toyalty during periods of unexpected surges in
demand. Finally, excess capacity may result due to a conscience collect ve

strategy on the parts of firms within the industry. By maintaining excess

‘capacity established, firms can create barriers to entry through -the ability to

quickly expand output in response to the threat of entry by potential rivals.
Once created, this barrier allows established firms to maintain prices in,

excess of cost without fear of entry.

Lo —
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1In partial oligopolies (those industrics chargcteriied'by substantial
seller concentration, substantial barriérs to_ehtry and a significant cémpewgﬁ
titive frfnge), the']iklihood of collective actibn is less than~jn tight
oligopolies. Fxcess éapacity may arise, therefore, due to the beh&viér of
either the largest firms or the competitfve fringe¢ To the eitent that the - -
largest firms are unable to act collectively increases in indbstry demand may
. well Tead to over-expansion of productive capacity as each firm, acting
independently, atfempts to increase its markét‘shére. This. type of over-
>react10n 1s‘more Tikely %n these industriés than fight o1igdp011es due to:the
Tower degree of sellers conéenfration, -The competitive fringe firms in these
1ndustrfes may also significantly affect the degree of excess capacity. 'If,
for example, these sma11er firms;behave as would competitive firms, increases in
demand and price may lead them to over expansion of cépacity due to'inaccurate'
price expectations{ On the oﬁher hand, if these.firms adjust Capacity in
re1ationship only to~their 6wn increases in sales, thenﬂo?er expansion by the
competitive fringe need not arise. | | |

Finally, in atomistic industries (thdse characterized by moderate fo‘]ow
- seller concentration; moderate to TOW'barriets to entry and a large competitive
.sector) the degree of excess capacity is determined primarily by the behdyior
of the competifive'sector. Excess capacity may arise in these industriés ng
" to a number of factors. Since.barriers to entry are low, increases in industry
demand and price may result in an>0vér~expansion of capacity_due to the éntry
~of new firms. - Moreover,lif firms in these industries behave as perfect
compefitbrs, over-expansion may result as the firms adjust capacity in're1atjon
7fo short run prices which are higher than the long run equilibrium price.

As argued ear1ier5»however, competitfve firms may adjust capacity in
relation tovincreases in their own sales father than those of thg industry as a:f

- whole. - Sincé overall increases in industry demand are not 1ike1y_to>fesu1t in
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proportionate 1ncreases’for all, QVer_expanSion may noﬁlqrisé; Some firms
will experience fncreases 1h-séles and 1ncreasé capacify while other firms will
‘not experﬁence'sa1es increases and cohsequent]y not~ddjusf}capacity.v Under
this'aSSumptibn, the overall adjustment of industry capacity tovincreaseS’in
demand may be the appropriate one and-extgss'ca@acity need not arise.

The arguments presented above suggest that:a~priori it 1is impossib1é to
specify the precise reiationshjp between the degree ofrmonopo1y power within
an 1ndusfry'and the 1ikely -excess capacity outcomes. Before any cohc1usion

can be reached it is necessary to have empirical evidence.

-

ITT. Excess Capacity and International Trade and Investment

If an economy'we?e c]osed, thé domestic mérket structure would theoreti--
cé]?y be sufficient to describe the major determinants of intervjndustny |
differentials in excess capacity. In an opeh economy a more complete analysis
Aof industry capacity utilization should account for foreign factors, since
1ndusfriesldiffer with respect to internationaf-trade and inVestment.activity.
In particular, attention should be given to the impact of import competition,_
the avai]abi]ity.bf export oppOrtuniiies'and the ektent of foreign direct in-
vestment and multi-national activity. L : -

Foreign direct investment and mu]ti—natibna] activity have received
‘considerable attention in economics but no attempt has been made to examine
their influence upon domestic firms' capacity utilization. Foreign investment
or multi-national activity may be classified as "horizontai”, when it results
Cin firms producing abroad the same or similar products to those produced 1h
the domestic market, and "vertical", if the'foreign>investment is undertaken

in order to produce raw materials or other inputs for the productiQn process
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at home. The mu]ti»natfona] expansfon of a domestic‘firm.a1ong "vertical®
11ne5'shdd1d he1p~1nsdne the dninterupted flow df-ran materials and other
proddctive inputs ordsemi—finfshed partd'to the domestic-market thus contri-
buting to a Tower degree of excess capacity that may otherwise have materi~A
alized as a result of unanticipated: rau mater1a1 and/or input shortages On
the other hand foreign. eypans:on along “hor1zonta]” Tines wou1d make fore1gn
markets for the domesLlc firm's products more acce551h1e due to the informa-
t1ona1 and marPet1ng advantages as a resu1L of estab11sh1ng subsidiaries
abroad. In this case one would expect exports to be enhanced and excess
capacity reduced. 4
| The,exp1oitation of exporting opportunities is another factor that
shou1d affeCL excess capac1ty Ffrst,-it is‘expected that curnent export
should add to current demand for the product and “thus, 1ncrease capac1ty
~utilization. Exporting may;a]so reduce excess capac1cy jf~1t 1s-the result
of a strategy that utilizes excess capacity as a barhier to entry.E Exceés
-capacity at home may be channeTed intq‘increased experts as an aftempt fo
scare off potential rival entrants in the firm's domestic market by‘demon~‘
strating the ability of.estab1ished firms to 1ncrease{ontputn ,
Finally the presence of vigorous 1mport competition isvexpected to be
:'<posifivé1y related to domestie firms' excess capacdiy. A number of arguments‘
leads to the above cone]dsion.- Impohts eompete with Tocal productfon for
~domestic demand thus reducing‘capacity'uti1ization For exampﬂe, in high
fixed cost 1ndustr1es the e fect of 1ncreased import compet1L1on may be to |
Tower pr1ce in an attempt to maintain capacity by established firms. An Other
'poss1b111ty is that ex1st1ng firms may y1e1d parL of their market share to
foreign competitors wh1ch would Tead to h1oher excess capac1ty.'
Furthermore the presence of fore1gn supp11ers for.a SUSL&]HGd period

of t1me may d1scourage 1nvestment by 1oca1 f1rms and 1mpede capac1ty expano1on
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On the other hand, the threat of foreign competition may lead local firms to
utilize a strategy of expanding facilities to act as a barrier to foreign
entry. We can conclude;.therefore,.that excess capacity should be higher in

industries facing the greatest degree of foreign competition. e

IV. The Model and Variables
 The empirical investigation of the detérminants of industriaﬁ capacity

utilization invo1ve§ a sample of 35 U. S. manufacturing industries defined
at a threé andAfour~digit level of aggregation. The decision as to which
.‘industfies to include in the analysis was dictated primafi]y‘by the availa-
bility of capacity utilization data from the McGraw-Hi11 Economics Rééearch
Division. Utitizing linear multiple regressién analysis, variations in the
degree of caﬁacity utilization (CU) across industries wii] be'exp1a1nedvby
"~ variables %t capture the effects of domestic nonopoly power and 1nternationa1
inf1uence§. The proposed modé1 can be summarizea as fo]?ows:

(1) CU = f( Domestic Market Variables, Foreign Factors)

In the case where only the domestic market structure variabies were
inc]ﬁded we utilized the following formulation of the model: ‘

V2
/

(2) cu = f(CR, (CR)*, GD, PCD, K/0 )

L4

In the above expression, the primary measure of market structure is the

__degree of se]1ef concentration, (CR). _Tight oligopolies would be characterized

by high Tevels of concehtration, while atomistic industries would be charac-
terized by low to moderate levels of concentration. If tight oligopolies do
adjust capacity smoother than other industries the concentration variable

would be expected to have a negative sign.. Since as argued carlicr, exces
\

capacity may be more preva]ént in partial oligopoties than in tight oligopoTiés
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or atgmiStic industries, the re1ationshipibetwé¢n'excésé éababify'and se]Ter
‘concentration may be ndn—]inedr in nature. 1In brdér fo acCpunt‘for this
possibility the ée]]er concéntration variable is also entered 1nto,fhe
equatibn as a squared term. Data for this variable were obtained from tﬁghmm

Census of Manufactures, summary statistics.

Included also in the model is a variable to»accoﬁnt for differéntia]
growth rates in démand across the sample industkie§, (GD). Thié~vafiab]e
was ca]cu]ated'as the pércentage increase in industry value of éhipments
between 1963 and 1966. It is expected'that, other things equal, industties
Aexperiencing greater growth would have less excess capacity. The dataAfor:
the constfuction of this variable were'a1s§ obtajhed from the Census -of

Manufactures.

Excess capacify is also expected to differ. in producer goods industries
as opposed to consumer goods industries. Consumer goods firms ekpect fréquentv'
product variation and thus build capacity which is flexible and adaptable
to various types of production activities. Producer goods industries, on
the other hand, more often produce.to'speciffcation and utilize mbre gtandérd'
and'non~adaptab1é types bf capacity. Moreover, since prodqcer goods 1ndustrieg
is standardiied, ffrmSjmay lose customers if they are unabie to supply them
during periods of peak demaﬁd. Thus, these industries have’an incentive to'
| maintain capacity in excess of whaf might be requjred during.normal démahd
peribds. }Thué produéér goods 1ndustriés are'expécted, other things eqUa1;
to have higher levels of excess capacify than cohsumer goods industries.

~In order to account for this difference a dummy variable taking a value of 1.

for producer goods and 0 for consumer godds was entefed'into the model (PCD).
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Finally, cross fndustry differentials in excess capacity are likely to
be related to differentials in capital-intensities. »Ih>capjta1 intensive
industries investment is Tikely to be "Tumpy" and the EapitaT stock may need’

to be expanded by an amount greater -than necessary to meet current;demand :

requirements. . Furthermore, it may be necessary in these industries to con-

struct capacity ahead of demand due to the time‘requifed»to construct addi-
fiona] cépacityt Finally, once the capacity is in place it is difffcu]t to
reduce it quickly when deménd declines. For these reasons, one would expect a
v'positive relationship between excessvcapac{ty and capital intensify.

On the other hand, because capital intensive firms have very high ratios
of fixed cost to variable cost it is impertive for them to maintain as Tow

va degree of exceés capacity as possible. Firms in these fndustries are tﬁus
" more likely to adjust prices more quickiy to changes in demand in order to
maintain'adequate levels of sales. Under this assumption capital 1nten§ity

‘ would be expected to be negatively related to excess capacity.

In OPQZP fo account for differing capital inteﬁsities aéross the sample

industries the capital output ratio was included in the regression model

(K/0). The data for this variable werle obtained from the Annual Survey of

Manufactures published by the Bureau of the Census. -
The exbectation on the signs of the coefficients of the domestic market
“structure variables based on the hypotheses developed in the previous sections

may be summarized as follows:

cohcéntrétidn ratio (CR) ' 2‘0

squared concentration (CR)? <0

growth in output (GD) <0 .
producer»consumer dummy -(PCD) > 0

capital-output ratio (K/0)




In addition to 1nvéstigating the»role of domesticrmarket>factors Tn.
affecting the extent of capacfty u%i112ation in U.S. mdnufatturing indusfry
.the role 6f a number of fnteﬁhationé1 faétors was.a1éq considered. ,Thereffect

' Qf fdreﬁgn factors'on excess capacity wa§ examined by adding é1ternative combi -~
pations of'foreign variablés to the basit;mode1 expressed‘in equatfbn (2).
The variables designed to capture the influence of international factors on
industry éapacity utilization are: | -
MN = ﬁndex of multinational activfty. A measure basgd on data for
Fortune's 500 1argest industrial corporations that estimates the
1'percentage>foreign componenf of total economic activity for the
largest firms within an industry. Foreign content-was'measured~
by either one or a combination of fhevfoTTowing factors: sales,

- earnings, employment, or production abroad.

M/INP = dindex of input import dependence. Indiéétes 1mpbrted inputs as
| 'a_pefcéhf of total 1ndustry 1nputArequirements{ énd“was.obtéinéd
from the U. S. inpuf-output fab]e.'
DX, DN = 1nd1cate the rate of groﬁtﬁ_of expofts‘and imports respectiVeTy. 7
X/VS.i ‘the'retio of‘eXﬁorts to domestic value of shiﬁmenfs 1ndi§ating the
extent to which an jndustry has been exp]oitfng expdfting‘opportun{
ities. | o |
M/Vé = the ratio of current imports £o domes{ic va]ue’of'shipments, intro-

duced as a proxy for the degreevof forefgn competition.

T = the nominal tariff rate.

a non-tariff barrier proxy defined as the percent of commodities

Ll

subject to non-tariff barriers within each industry commodity

NTB

category.j

DXVS, DMVS

i

is the rate of growth of the export share (X/VS) and import share

(M/VS) respectivé]y;
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V. Statistica] Results

The results of statistical estimation of various fegression equations
relating the degree of excess capacity to alternative combinations of in-
- dependent variables is presented in Table 1. Equations (1) and (2).1nc1udé1"““
only domestic structure variables, while equation (3) through-(G) contain
additional vakiab]es whfch represent various formulations of the foreign
factors. For each of the equations estimated the'variab1e coefficjeht is
présented along with the'”t” statistic associated with it in the parenthesis
)

and the F stétistic

| below. The associated coefficiént of determination (R
for each equation is also presented. |
| Inspection of Table 1 indicates that the coefficients for the domestic
market structure variables generally possess the hypothesized signs, and in
most cases are significant at the 10% level or better. Perﬁaps most inter-
‘esting is the significance of the cbncenfration variab]es and the negative

'sign associated with the squared concentration term. The significance of the
“squared term suggests that the relationship between market structure and excess
capacity is indeed one of a quadratic nature. ;More specifically, the negative
sﬁgn associated with this variable implies that a greater degree of excess
capacity arises in industries which have moderate to substantial concentration:
the so called partial oligopolies. Lower levels of excess capacity are seen

to exist 1n»atomistic and tight qiigdpo]y-industries. Solving equation (T)

for its maximum»vé1ue can provide an indication of the criticé) level of

seller concentration. The solution to this problem yields a Critica1 level

of seller concéntréfion equal to 47%. When concentration exceeds 47%, further.
1hcreases in CR tend to decrease excess ;apacity, while when concentration

falls short of 47%, increases in concentration tend to increase excess capacity.




Table 1: Regression Ecuations Relating Excess Capacity to Domestic

Mariket Variables and Foreign Fa

ctors
2
zaticno Intercept : QR (CR)2 GD PCD X/0 . MY M/IND X oM X/VS M/VS LT NI3 DXVS DMVS R” r
(1 -6.55 . .853. -.007 X o
(x.15 (2.52)  (2.70) 195 Sg
sk ARF
(2) ~4.53 .668  ~.007 =067 2,67  -.019 03 2.5
: (.749) . (2.41 (2.59)  (1.46)  (L.41)  (1.28) 283 .26
: Tk E2 T * *
3y - =2.14 ;0 .520 -.006  ~-.045 2.68  -.013  -.148 042 =.027  -.0029 382 )
(.387) . (2.07)  (2.17)  (.678)  (1.35)  (.809)  (1.34)  (.312) (1.61)  (.195) soes +
*% - K% * % *
'3 ~4.75 .65 -.007  -.019 3.81 -.099  ~.075 023 -.300 .131 . . s
(.768) (2.28)  (2.39)  (357)  (1.80)  (1.35)  (.680)  (.145) . (1.54)  (.495) : 385 -
vk *% AR 3 E3 .
(55 . .334 499 -.005  -.029 . 3.96  -,024  ~-.110 .084 ~.292 -.146 .026 .
(.0426) (1.58)y  (1.68)  (.523)° (1.87)  (L.47)  (.982)  (.627) (1.48) (1.07) (.715) -416 -
® * Hk % o *
6) ~2.22 .585  =-,006  -.073 2.83 -.012  -.152  .048 S -.033  -.002
(.358) (2.03)  (2.18)  (1.31) (1.42)  (.753)  (1.37)  (.361) (1.58) (.113) .380
B *% % * * ) . *
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The other domestic strhcture variables perform ae expected. Excess
capacjty ﬁs»negative1y refated to growfh in demand'ahd_boéitivé1y related to
producer as opposed to consumer goods."Bofh of these coeffﬁcienté are signifi-
cant at a 10%'1eve1 or better. The capital-output ratio displays a~negetiyew“u
sign, but it s rarely statistically significaht.' This negative sign, none-
theless, suggeéts that 1hdustries with-hﬁgh fixed to variable cost ratios
attempt to minimize under utilization ofvcepacity.

TabTe 1 also indice{es that foreign factors previde substanﬁia] influence
on the degree to which industriee achieve full capaeity utilization. The co-
efficients for the multi- nat1ona] variable are negative, as thothe31zcd, as
1n-most cases significant at the 10% level qr better. This suggests that
Mvertical” and or “horizontal" investment provide firms with the earlier indi-
'cated advantages in achieving full capacity ut111za11on |
The various formulations of the exporting opportunities variable and the .
import competition variable-also appear to be significant in explaining in-

. dustry differentia]s in excess'capacfty. The export share variable and the
grohth rate,in'expohts Vehiable both display negative signs'and are signifi-
7»cant at the 10% level oribehter. Exporting, thus, does appear to provide
-additional demand which e]]ows firms to more fully utilize capacity. The re-
sU]fs for the import competitioh variables were not as .impressive. A]though
the import share var1ab1e has the hypOLhes1ze pos1t1ve sign {f is not statis-
tically significant. The growth rate 1n 1mpo;ts er1ab1e even has an unex-
pected negatihe.sign, but it is not stat1st1ca11y swgnif1cant. The poor
pernormance of . the 1mport variables may be explained by the time period over
which ih1s study was conaucted Dur1ng the ear]ter 1960's 1import compet1t10n
for most industries in the U. S, was much Tess than that experienced today.
For example, imﬁorts amounted tb roughly 5% of Gross National Product during

this time period. Today imports‘amounf to close to 10% of Gross National
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Product. The impact of 1mpnrt rompctft1on on excess capac1uy is thus probab]y

more s1gn1f|canL than is indicated by the regress1on resu]ta presented

- VI, Conclusion

This paper has investigated tHe role of’inferhationa] trade and mu1ti~:
nationa]‘inyestment-a1ong with traditional mérket'strUCture vakiab}eé'on
domestic industry excess cépacity. The results obtained, based on a sample
of U. S. manufacturing industries, provide considerable suﬁport'for the
hypothesis that domestic market structure influences industry excess quacityl
In particular, we observe tﬁat a greater degree of excess Capacity_afises in
>1ndu$tr1es which havé moderate to substantial cdhcentration (partiq] oii@opo]ies),
'thatvexperience §10w growth of demand, that sell mainly producer goods and that
s are characterized by hidh fixed to variab]e cost ratios.

~ When :ﬁ turn to the 1nTTuence of 1nternat1ona1 factors, the evidence
1nd1cates that the exp1o1Lat1on of -exporting opportunities ald the mu1L|—
national expansion of domestic firms ef Tect1ve]y reduce excess copac1Lv while.
no definite conc]usion can be keaéhed regarding the ro]e‘Ox potential or actual
foreign competition in:affecting caﬁacfty utilization of JdcaT firms with the

“data at hand. : ) - . ¢
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