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DOMESTIC MARl(ET STRUCTURE, INTERNATIONAL TRADE 

AND.EXCESS CAPACITY 

I. Introduction 

by 

Emilio Pagoulatos .and Robert. Sorensen 

University of Missouri - St. Louis 

The inability of the U.S. economy to achieve the goals of full employ­

ment and price stability in the 1970's has lead many economists to re-exa1n-ine 

th~ir assumptions regarding the way in which real industrial markets operate. 

In particular, t\-10 features of the economy have received special attention. 

The first involves the rore of monopoly elements in the economy which are said 

. to distort the eff·icie.ncy of markets, exacerbate the rate of inflation, and 

raise the level of unemployment and underutilization of productiv·e capacity. 

The second relates to the increased interdependence of the U.S. economy to the 

rest of the world v~[lich may hamper the effectiveness of trad·itional tools of 
·:z. . f) 

stabiliation policy. 

One important dimension of any economy is the de~ree to which productive 

capacity is utilized. When excess capacity exists, unnecessary unemployment 

arises. On the other hand when capacity is insufficient to satisfy curi~ent 

demands, inflationary pressures arise. · Although the problem of capacity util­

ization is of great importance, as of yet, no empirical eviderice exists which 

explains variations in utilization rates for U.S. industries. This is 

• unfortunate because if -industries chronically maintain capacity in excess of 

that required to meet current demand resources are idled and unemployment may 
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arises VJhile, on the other hand, if productive capacity is insufficient to meet 

current dema~d, inflationary pressures arise.· 

The purpose of th·is paper is to shed light on.a variety of questions . . 

regar~ing the .impact of moncipoly powe~ and foreign trade on the degree to 

which industries achieve efficient capacity utilization. Since current capacity 

utilization is in large part a reflection 6f past investment decisions on the 

parts of firms~ this study .\'/ill begin by theoretically investigating what 

differences can be expe~ted in the investment decisio~ making process· in 

competitive as opposed to monopolistic firms. N~xt, the theoretical impact of 

export markets and import competition on both the investment and production 

level decision will be analyzed, Finally, the iheoretical hypotheses 

concerning monopoly power and foreign tr~de will be subjected to empirical 

analysis utilizing multiple regression ana~ysis. 

II. Domestic Market Structure and Excess Capacity_ 

The industry's reaction to changes fo domest"ic demand and the expected 

outcome in terms of excess capacity are well defined in economic theory for 

the polar cases of perfect competition and monopoly. Firms in competitive 

markets are expected to overexpand capacity due to the implicit assumption by 

each firm that its price expectations will be feali2ed. Aggfegate industry 

capacity thus expands causing pr:ice expe.ctations not to be realized and 

consequently industry capacity wi 11 exceed quantity demanded at the long-run 

equilibrium price. The net effect is therefore the presence of excess 

capacity. Monopoly firms, on the other hand, 11ot faced with ·the problem 9f 

unrealized price expectations, will adjust their capacity smoothly to long-run 

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

as monopolistic competition or oligopol:1 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 be found 

in these industries. Indeed, several alternative.hypotheses have been 

developed concerning the likely 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 collusivri 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 likely to 

·prevail. These industries should thus be character·ized by full capacity 

utilization. 

Even in tight oligopolist"ic markets, however, excess capacity may 

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

shares. More9ver, in this type of industry in wh·i ch price competition has been 

eschewed and therefore sales rest on non-price- dimensionss firms may find it in 

their interest to maintain capacity in excess of that required to meed curren 

demand in order to retain buyer loyalty during per"iods of unexpected surges in 

demand. Finally, excess capacity may result due to a conscience collect ve 

strategy on the parts of firms withi~ 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 foar of entry. 

I 
I 
/; 
1 
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In partial oligopolies (those industries character'ized by substantial 
. . . 

seller concentration, substantial barr~ers to entry and.~ significant compe-: 

titive fringe), the liklihood cif collective action is less than in tight 

oligopolies._ Excess capacity may arise, therefore, due to the behavior of 

either the la1~gest firms or the competitive fringe. To the extent that the- -

largest firms are unable to act collectively increases in industry demand may 

well lead to over-expansion of productive capacity as each firm, acting 

independently, attempts to increase its market share. This type of over­

reaction is more likely in these industries than tight oligopolies due to the 

lower degree of sellers concentration. Thi competitive fringe firms in these 

industries may also significantly affect the degree of excess capacity. If, 

for example~ these smaller firms ·behave as vwuld competitive firms, increases in 

demand and price may lead them to over expansion of capacity due to inaccurate 

price expectations. On the other hand, if these firms adjust capacity in 

relationship only to-their own increases in sales, then over expansion by the 

competitive fringe need not arise~ 

Finallyi in atomistic industries (those characterized by moderate to low 

seller concentrat"ion, moderate to lm~· barrier_s to entry and a large competitive 

sector) the degre·e of excess ca:paci ty is determined primarily by the behavior 

of the competitive sector. Excess capacity may arise in these industries due 

to a number of factors. Si nee. barr-i ers to entry are 1 ov•J, in-creases in industry 

demand and price may result in an over-expansion of capacity due to the entry 

of new firms. Mo·reover, if firms in these industries behave as perfect 

competitors, over-expansion may result as the firms adjust capacity in relation 

to short run priies which are higher than the long run equilibrium price. 

As argued earlier, hm-Jever, competitive firms may adjust capacity in 

relation to increases in their own sales rather than those of the industry as a 

whole .. Sine~ overall increases in industty demand are not likely to result in 
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proportionate increases for all, over expaniion may not arise. Some firms 

wi 11 experience increases in sales and increase capacity while other firms v1i"I l 

not experience sales increases and consequently not adjust capacity. Under 

this ass ump ti on, the over a 11 adjustment of industry capacity to increases in 

demand may be the appropriate one and excess capacity need not arise. 
,, ' 

The arguments presented above suggest thbt a_priori it is impossible to 

specify the precise re·l~tionsh·ip between the degree of monopoly pov✓er w·ithin 

an industry and the likely excess capacity outcomes. Before any conclus"ion 

can be reached it is necessary to have ernpfri ca 1 evidence. 

II I. Excess Capacity and International Trade and Investment 

If an economy were closed, the domestic market structure vrnuld theoreti­

cally be sufficient to describe· the major detefminants of inter-industry 

differentials in excess capacity. In an open economy a more complete analysis 

of industry capacity utilization should account for foreign factors, since 

industries differ with respect to international trade and investment Bctivity. 

In particular, attention should be given to the impact of import competition, 

the availability of export opportuni ti.es and the extent of foreign d·i rect in-

vestment and multi-national activity. 
,, 

Foreign direct investment and multi-national ad:ivity have received 

considerable atterition in economics but no attempt ha~ been made -to examine 

their influence upon domestic firms' capacity utilization. Foreign investment 

o_r multi-national act·ivity may be classified as 11 horizontal 11
, when it res.ults 

in firms producing abroad the same or similar products to those produced in 

the domestic market, and 11 verti cal 11, if the- foreign 'investment is underta,ken 

in order to produce raw materials or other inputs for the producti~n process 
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at home. The multi-national expansion of a domestic firm.along 11 vertical" 

lines ~hduld help insure the uninterupted fl~w 6f raw materials and other 

productive inputs or semi-finished parts to the domestic market thus contri­

buting toa lower degree of excess capacity that may otherwise have materi­

alized as a result of unanticipated-raw material and/or input shortages. Oh 

the other hand, foreign. expansfon along 11 horizonta.l 11 lines \vould make foreign 

matkets for the domestic firm 1 s prbducts more ac~essible due to the informa­

tional. and marketing advantages as a result of est~blishing subsidiaries 

abroad. In this case one would expect exports to be enhanced and excess 

capacity reduced. 

The exploitation of exporting opportunities is another factor that 

should affect excess capacity. First,- it is expected that current export 

should add to current demand for the product and, thus, increase capacity 

utilization. Exporting may also reduce excess capacity if. it is the result 

of a strategy that uti l i.zes excess capacity as a barrier to entry. Excess 

• capacity at home may be channeled into increased exports as an attempt to 

scare off potential rival entrants in the firm's domestic market by demon­

strating the ability of established firms to increase output.. 

Finally the presence of vigorous import competition is expected to be 

·. positively relc1ted to domestic firms 1 excess capacity. A nuJ11ber of arguments 

leads to the above conclusion .. Imports compete with local production for 

· domestic demand thus reducing capacity utilization. For example, in high 

fixed cost industries the effect of increased import competition may be to 

lower price in an- attempt to maintain capacity by established firms. An other • 

possibi.lity_ is that existing firms may yield part of their market share to 

foreign cornpetHors which 1·mu l d lead to higher excess capacity . 

. Fu~thermore~ the presence of foreign suppliers for a sustained period_ 

of time may discourage investment by local firms and impede capacity expansion. 
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On the other hand, the threat of foreign co1npetition may lead local firms to 

utilize a strategy of expanding facilities to act as a barrier to foreign 

entry. vie can concl.ude, therefore, that excess capacity should be higher in 

industries facing the greatest degree of foreign competition. 

IV. The Model and Varicibles 

The empfri cal i nvest"i ga tion of the determinants of i ndus trial capacity 

utilization involves a sample of 35 U.S. manufacturing industries defined 

at a three and four-digit level_ of aggregation. The decision as to whiih 

industries to include in the analysis was dictated primarily by the avai"la-

bil i ty of capacity utilization data from the McGraw-Hi 11 Econo1n-i cs Research 

Division. Utilizing linear multiple regression analysis, variations in the 

degree of capacity utilization (CU) across industries will b_e explained by 

variables ~int tapture the effects of domestic monopoly power and international 

influences. The proposed model can be summarized as follows: 

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

In the case where only the domestic market structure variables were 

included we utilized the following formulation of the model: 

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

In the above express-ion, the primary measure of market structure is the 

degree of seller concentration, (CR). _Tight oligopolies woald be characterized 

by high levels of concentration, while atomistic industries would be charac­

terized by low to moderate levels of concentration. If tight oligopolies do 

adjust capacity smoother than other ·i ndus tries the concentration vari ab 1 e 

would be expected to have a negative sign., Since as argued earlier, excess 

capacity may be more prevalent in parLal oligopolies than in tight oligopolies 
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or atomistic industries, the relations11ip. between excess capacity and seller 

concentrat·i on may be non-1 i near in nature. In order to account for this 

possibility the seller concentration variable is also entered into. the 

equation as a squared term. Data for this ~atiable were obtained from the 

Census of Manufactures s . summary statistics. 

Included jlso in the model is a variable to account for differential 

growth rates in demand across the sample industries·, (GD). This variable 

v✓ as calculated as the percentage ·increase in industry value of shipments 

between 1963 and 1966. It is expected that, other things equal, industties 

experiencing greater growth vvauld have less excess capacity. The data for· 

the construction of this variable were also obtained from the Census-of 

Manufactures. 

Excess capacity is also expected to differ in produc~r goods industries 

as opposed to consumer goods industries. Consumer goods firms expect fr_equent 

produ~t variation and thus build c~pati~, which is flexible and adaptable 

· to various types of production activities, Producer goods industr·ies, ·on 

the other hand, more often produce to specification and utilize more standard 

and non-adaptable types of capacity. Moreover, since producer goods industries 

is standardized, firms may lose customers if they are unable to supply them 

during periods of peak demand. Thus, these industries -h~ve'an incentive to 

ma'intain capacity _in excess of what might be required during normal demand 

periods. Thus producer goods industries are expected, other things equal, 

to have higher levels of excess capacity than consume1~ goods industries. 

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

for producer goods and O for consumer goods was entered into the model (PCD). 
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Finally, cross industry differentials in excess capacity are likely to 

be related to dHferent"ials in capital-intensities·. In cap.ital intensive 

industries ·investment is l·ikely to be "lumpy'' and the capital stock may need· 

to be expanded by"° an amount greater than necessary to meet current demand 

_requirements. . Furthermore, ·j t may be necessary i.n these industries to con­

struct capacity ahead of demand due to the time required to construct addi­

tional capacity. Finally, once the capacity is in place it is difficult to 

reduce it quickly when demand declines. For these ~easons, one would expect a 

positive relationship betwec~n excess capacity and capital intensity. 

On the other hand, because capital intensive firms have very high r.atios 

of fixed cost to variable cost it is impertive fbr them to maintain as low 

a degree of excess capacity as possible. Firms in these industries are thus 

more likely to adjust prices more quickly to changes in demand in order to 

mainta.in adequate levels of sales. Under this assumption capital intensity 

would be expected to be negatively related to excess capacHy. 
~ 

In orcer to account for ·differing capital intensities across the iample 

industries th~ capital output ratio was included in ihe regression model 

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

Manufactures published by the Bureau of the Census. 

The expectation 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: 

coric~ntr~ti6n ratio (CR) > 0 

squared concentration (CR) 2 
< 0 

gro\t✓ th in output (GD) < 0 

producer-consumer dummy (PCD) > 0 

capital-output ratio (K/0) 
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In addition to investigating the role of domestic market fuctors in 

affecting the extent of capacity utilization in U.S. manufacturing industry 

the role of a number of international factors was afso considered. The effect 

of foreign factors on excess capacity was exam·ined by addfog alternat·ive combi­

nations of foreign variables to the basic.model expressed in equati.on (2). 

The variables designed i6 captur~ the influence of international factots on 

industry capacity utilization are: 

MN = index of multinational _activity. A measure based on data for 

Fortune's 500 largest industrial corporations that estimates the 

percentage foreign component of total economic activity for the 

largest firms within an industry. Foreign content was measured 

by either one or a combination of the following factors: salGs, 

earnings, employment, or production abroad. 

M/INP = index of input import dependence. Indi~ates imported inputs as 

a percent of total i nclus try input requirements,. and ·v1as obta.i ned 

from the U. S. input-output table. 

DX, OM= indicate the rate of growth of exports and imports respectively. 

X/VS = the·retio of eiports to domestic value of shipments indicating the 

extent to which an industry has been exploiting exporting _opportun­

ities. 

M/VS = the ratio of ~urrent imports to domestic value of shipments, intro­

duced as a proxy for the degree of foreign competition. 

T - the nominal tariff rate. 

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

subject to non-tariff barriers vJi thin each industry commodity 

category.· 

DXVS, DMVS = is the rate of growth of the export share (X/VS) and import share 

(M/VS) respectively. 
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V. Statistical Results 

The results of statistical estimation of various regression equations 

relating the degree of excess capacity to alternative combinations of in-

dependent variables is presented in Table l. Equations (1) and (2) include - -
. . . 

only domestic structure variables, while equation (3) through (6) contain 

additional variables which represent various formulations of the foreign 

factors. For each of the equations estimated the variable coefficient is 

presented along \·Jith the 11 t 11 statist"ic associated vrith it in the parenthesis 

below. The associated coefficient of determination (R2) and ·the F statistic 

for each equation is also presented. 

Inspection of Table 1 indicates that t~e coefficients for the domestic 

market structure vari ab 1 es generally possess the hypo th es i zed .signs, and in 

most cases are significant at the 10% level or better. Perhaps most inter­

esting is the significance of the concentration variables and the negativ~ 

sign associated with the squared concentration term. The significance of the 

· ~quared term suggests that the relationship between market structure and excess 

capacity is indeed one of a quadratic nature. _More specifically, the negative 

sign associated with this variable implies that a greater degree of excess 

capacity arises in i ndus tries 1<1hi ch have moderate to subs tan ti a 1 concentration: 

the so called partial oligopolies. Lower levels of excess capacity are seen 

to exist in atomistic and tight oligopoly industries. Solving equation (l) 

for its maximum value can provide an indication of the critical level of 

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

of seller concentration equal to 47%, When concentration exceeds 47%, further • 

increases in CR tend to decrease excess capacity, v1hi le when concentration 

fa 11 s short of 47%, increases in concentratfon tend to increase excess capacity. 



Table 1: Re~ressio:1 Ecua ti·ons Relatiri._r; Excess Caoacity to Do:nes tic 

~1c:r:i:ct Variables and Forcir,n !-":ictors 

(CR) 2 H/VS 
? 

.:atic::-. I~te:-cept CR GD PCD K/0 HN N/IKP DX DM X/VS 't" NT3 D:-.'VS m:vs ::c F 
' 

(1) -6.55 .653. -.007 
3.88 (1.15) (2. 52) (2. 70) .195 

**fr: *** 

(2) -4.53 .668 -.007 -'-,067 2.67 -.019 
(.749) (2. 41) ( 2. ·59) (1. 46) (1. 41) (1. 28) .283 2.28 

** *)',;;',;; * * 

(3) -2.14 .590 -.006 -.045 2.68 -.013 -.148 .042 -.027 -.0029 
(.347) (2.07) (2.17) (.678) (1. 35) (.809) (1. 34) (.312) (1. 61) (,195) .382 l. 71 

** ** * * * 

(4) -4. 75 .654 -.007 -.019 3.81 -.099 -.075 023 -.300 .131 
. (. 768) (2. 28) (2.39) (357) (1. 80) (1.35) (.680) (.145) (1.54) (. 49 5) .385 :... 74 

''* ** ** ,·~ i, 

(5) .334 .499 -.005 -.029 3.96 -.024 -.110 .084 -.292 -.146 .026 
(.0426) (1.58) (1. 68) (: 525). (1. 87) (1.47) (. 982) (.627) (1. 48) (1.07) (.715) .416 1. 71 

* ,, ·J.:-k. ·.k * 

(6) -2.22 .585 -.006 -.073 2.83 -.012 -.152 .048 -.033 -.002 
(. 358) (2. 05) (2 .16) (1.31) (1.42) (. 7 53) (1.37) (.361) (1.58) (.ll3) .380 1. 70 

** ** * * * * 

... '!-
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Th~ other domestic structure variables perform as expected. Excess 

capacity ·is negatively related to growth in demand and ·positively related to 

producer as opposed to consumer goods.· Both of these coefficients are signifi­

cant at a ·10% level or better. The cap-ital-output ratio displays a·negative 

sign, but "it is rarely statistically significant.· This negative sign, none­

theless, suggests that industr-ies v;ith- high fixecl to variable cost ratios 

attempt to minimize under utilization of capacity. 

TablE l also indicates that foreign factors provide substaniial influence 

on the degree to VJhich industries achieve full capacity utilization. The co­

efficients for the multi-national variable are negativ~, as hypothesized; as 

in most cases significant at the 10% level or better. This suggests that 

11 vertical 11 and or 11 horizontal 11 investment provide firms.vlith the earller indi­

cated advantages in achieving full capacity utilization. 

The vari~us formulations of the exporting opportunities variable and the 

.. import competition variable also ·aµpea·r to be significant in explaining in­

dustry differentials in excess capacity. The export share variable and the 

growth rate iri exports variable both display negative signs and are signifi­

cant at the 10%· level or.better. Exporting, thus, does appear to provide 

addit·i ona l demand which a 11 mvs firms to more ful"ly utilize c·apaci ty. The re­

sults for the import competition variables were not as impressive. Although 

the import share variable ·has the hypothesize positive ~ign it is not statis­

tically significant. The growth rate in imports variable even has an ~nex­

pected negative sign, but it is noi stati~tically si9nificant. The podr 

performance of. the import variables may be. explained by_ the time period over 

which this study was conducted. During the earlier 1960 1 s import competiiion 

for most industries in the U. S. was much less than that experienced today. 

For example~ imports amounted to roughly 5% of Gross National Product during 

this time period. Today imports amount to close to 10% of Gross National 
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Product. The impact of ·import compctHion on excess capacity is thus probably 

more signif·lcant than is indica·ted by the regression results presented.· 

VI, Conclusion 

This paper has investigated the role of international trade and ~ulti­

national investment-along with traditional market structure vaiiables on 

domestic industry excess capacity. The results obtained, based on a sample 

of U. S. manufacturing industries, provide considerable support for the 

hypothesis that domestic market structure influences industry excess capacity: 

In particular, vie observe that a greater degree of excess capacity arises in 

industries which have ~oderate to substantial co11centration (partial oli~opolies), 

that experience slow growth of demand, that sell mainly producer goods and that 

-· are charactetized by high fixed to variable cost ratios .. 
,(i 

When r;') turn to the influence of i nternati ona l factors, the evidence 

indicates that the e~ploitation of €xporting opportunities and the molti­

natfona l expansion of domestk ffrms effectively reduce excess capacity while 

no definite conclusion can be i~ached regarding the role of potential or actual 

foreign competit·ion in affecting capacity utilization of .local firms \'lith the 

data at hand. 
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