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Traditional models of entry-deterrence typically emphasize sunk costs or predatory 
pricing, but unionization might also discourage potential entrants. This paper 
explores this possibility through an empirical model of entry that includes unioniza- 
tion as an explanatory variable. We find that unionization has a statistically signifi- 
cant entry-deterring effect. 

I. Introduction 

The association of labor unions with large firms operating in imperfectly competitive 

, . 
product markets has led several researchers to integrate unionization into their empir- 
ical analyses of industry performance. For example, the profitability studies of 
Salinger (1984). Clark (1984), Karier (1985). Domowitz et al. (1986), Hirsch and 
Connolly (1987), and Chappell et al. (1991) consider whether the monopolistic 
power of firms in product markets is an important source of union rents. It is clear 
that issues raised by the possible link between noncompetitive firm behavior and 
unionization have generated much interest. 

One issue that has received only limited attention, however, is the role that 
unions play in the deterrence of firm entry. Traditional models of entry-deterrence 

I .. typically emphasize sunk costs or predatory pricing (Baumol and Willig (1981)), hut 

i unionization might also discourage potential entrants. This paper explores this possi- 

i bility through an empirical model of entry that includes unionization as an explana- 
i 
I ) '  tory variable.' 

Unionization can deter entry by lowering the expected future earning streams of 
potential entrants in at least two ways. First, to the extent that unionization is present 
in the industry, potential entrants face an increased risk of becoming unionized and, 
thereby, incurring the costs of union wages, mles, and strikes. An abundance of 
empirical evidence supports the existence of sizeable union-nonunion profit differen- 
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t i a l ~ . ~  While it might be possible for new firms to start out nonunion and, thus, ini- 
tially avoid these costs, much more crucial to the entry decision is the probability 
that new firms eventually become unionized. Because potential entrants recognize 
that this probability is greater in a heavily unionized industry, high levels of industry 
unionization will tend to discourage entry.3 r 

The other way unions can deter entry is through collaboration with incumbent 
firms? Theoretical models in which the joint actions of unions and incumbent firms 
can raise the cost of entry into an industry have been developed by Williamson 
(1968), Maloney et al. (1979), and Dewartriponl (1987, 1988). In Williamson's 
model, large incumbent firms and the union negotiate a wage increase, which, in 
turn, places upward pressure on industry-wide wages. A given increase in the wage 
rate, however, has differential cost effects across the industry because of technologi- 
cal differences between small and large firms. In particular, a given increase in the 
wage rate raises the costs of labor-intensive small firms more than the costs of capital- 
intensive large firms.5 This asymmetry enables unions and incumbent firms to use 
their wage contract as a means of deterring (otherwise low-cost) small-scale entry. 
Williamson found some supporting evidence in a case study of the bituminous coal 
industry. Maloney et al. (1979, p. 633), however, argued that the sharing of joint 
profits gives incumbents and unions a strong incentive to collusively deter entry 
through regulatory legislation, for example. Finally, the models of Dewartripont 
emphasize the signalling effects of union contract characteristics, such as severance 
pay clauses that give incumbents an incentive to overproduce if entry occurs. 

Despite the theoretical basis for the prediction that unionization is an important 
determinant of entry, available empirical evidence is quite limited. This is somewhat 
surprising given the large and growing number of published empirical studies on the 
topic of entry. Using industry-level cross-sectional data, the effects of various entry 
determinants have been analyzed by McGuckin (1972), Orr (1974), Gorecki (1975, 
1976), Duetsch (1975, 1984), Kessides (1986, 1990), Chappcll, Kimenyi, and Mayer 
(1990). Evidence on the effects of industry characteristics such as profits, capital, 
scale, and concentration has been well-documented in these studies, hut none of 
them considers the effects of unionization. 

In this paper we specify an empirical model of entry that includes unionization 
among the determinants. The data to be analyzed consist of a cross-section of 323 
four-digit industries during the period from 1972 to 1977. Unionization in a given 
industry is empirically measured as the percentage of the work force unionized as 
reported in Freeman and Medoff (1979).6 With a few exceptions, empirical studies 
have generally used net entry (for example, the number of firms in 1977 minus the 
number of firms in 1972) to measure the number of new entrants in a given industry. 
A well-known disadvantage of this approach is that observations on net entry actu- 
ally reflect the difference between gross entry and exit flows and, therefore, can 
greatly understate the number of new entrants (gross entry). A distinguishing feature 
of our study is that we do not rely on indirect measures of gross entry and thereby 
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avoid this problem. Instead, we adopt a direct measure of gross entry recently con- 
smcted by Dunne et al. (1988). 

Consistent with the argument that potential entrants seek to avoid becoming 
unionized, and the arguments of Williamson (1968), Maloney et al. (1979), and Dewar- 
tripont (1986, 1987), we have found that the degree of industry unionization has a 
negative effect on the rate of entry into an industry. Moreover, as Williamson sug- 
gested, we found that the magnitude of this effect (that is, the extent to which unioniza- 
tion can deter entry) is largest in industries where the labor intensity of small firms 
exceeds the labor intensity of large firms. In view of these results, we conclude that 
unionization is a potentially effective entry barrier that should he not be overlooked. 

11. An Empirical Model of Entry and Unionization 
Our basic model of entry into the ith industry along with the a priori signs is as folIows: 

ER, = f(PCM,, KSR,, GR,, ASRi, SCLi. CR4,, MULT,, U 3 ) .  
+ + ? -  - - - 

With the exception of the unionization variable, UN, the model is a fairly standard 
empirical specification of entry. Table 1 provides the data sources, descriptions of the 
variables, and summary statistics. The entry variable, ER,, measures the rate of entry 
into the ith industry and is defined as NEi(77)lN1;(72), where NEi(77) denotes the 
number of firms entering the ith industry between 1972 and 1977, and N1;(72) 
denotes the total number of firms in the ith industry in 1972. The data on ER are 
from Dunne et al. (1988) whicll also includes a detailed analysis of ER and other 
related measures. A variety of other entry measures have been used in the literature. 
Previous studies have generally relied on the net change in the number firms to 
approximate the number of new entrants. The few studies that use either gross entry 
or the market share of entering firms (direct measures of entry), such as Masson and 
Shaanon (1982) and MacDonald (1986), are confined to extremely small samples of 
industries coiilpared to the net-entry studies. The advan:agc of ER over other mea- 
sures of entry is that it directly measures entry over a wide range of industries. 

Following previous studies, the entry determinants include pre-entry profits 
(PCM), capital intensity (KSR), industry growth (GR), advertising intensity (ASR), 
scale economies (SCL), industry concentration (CR4), and multiplant activity 
(MULT). The arguments leading to these variables are standard ones that have been 
extensively discussed in the literature (see, for example, Chappell et al. (1990)). For 
this reason, we will only briefly summarize them here. Entry, as measured by ER, 
depends on potential profitability (PCM and GR), the presence of barriers (KSR, 
SCL, CR4, and MULT), and the effects of advertising (ASR). Therefore, the a priori 
signs of PCM and GR are positive, and those of KSR, SCL, CR4 and MULT are nega- 
tive. The a priori sign of ASR is uncertain because advertising can theoretically either 
deter or accommodate entry.7 

We next turn to the role of unionization (ON) in the entry model. The a priori 
sign of UN is negative for two reasons. First, the presence of unionization in the 
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Table 1 

Variable Definitions and Summary Statistics 

Variable Definition 

ER Rate of entry from I972 to 1977 

PCM Industry price-cost margin in 1972 

KSR Capital-salcs ratio in 1972 

GR Industry growth rate in sales. 1972 to 1977 

ASK Advertising-sales ratio in 1972 

SCL Value-added per employce of the four largest firms 
divided by value-added per employee of all smaller 
firms, 1972 

CR4 Four-firm concentration ratio in 1972 

MULT Number of plants in 1972 minus the number of firms 
in 1972 divided by the number of finns in I972 

UN Percentage of work force unionized, 1972 

LI Labor intensity of small firms relative lo large 
firms. 1972 

Std. 
Mean Deviation 

,414 ,258 

,279 ,083 

,378 ,248 

,720 ,435 

,025 ,146 

1.39 ,479 

Sources: Tho data on EN arc from Ounne et al. (1988). Data to construct PCM. KSR, GR. SCL. CR4. MUL?: and LI are 
from 1977 Census of ManuTacrures. "01. 2. Darts 1. 2. and 3 (see table entitied "Hisroricai Statistics for the 
Industry: 1977 and ~arlior <em") and from';ol. I ,  pan9 (see tsble entitled "Sham of Selected Items Accounted 
for by the 4 hrgea Companies and Complementiuy Groupings Ranked on Value of Shipments for Each Indus- 
try: 1977"). Advertising levcis are fmm 1972 Input-Oulput Tables. Unionization levels arc from Freeman and 
Medoff (1979). A list of IheSlCindustries is available on request. 

industry increases the risk of potential entrants becoming unioni~ed.~ .~  Second, for 
reasons given in Williamson (1968), Maloney et al. (1979) and Dewartripont (1987, 
1988), unionization gives incumbent firms a means to raise the costs of entry. 
Dewartripont (1987, 1988) has argued that, under incomplete information about prof- 
its, union contracts can signal a reluctance on the part of incumbents to reduce output 
in the presence of entry. Maloney et at. (1979) argued that unions and incumbents 
both have a strong incentive to lobby for entry-deterring regulatory legislation. 
Williamson (1968) argued that existing contractual arrangements between unions and 
incumbents can impose costly wage rates on new entrants through either natural pres- 
sures for wage uniformity or specific agreements. Although not explicitly discussed 
by Williamson, "natural pressures for wage uniformity" presumably include factors 
such as threat effects; otherwise, nonunion entrants could defeat this strategy.10 

Williamson's model also predicts that the effectiveness of tabor unions as an 
entry barrier depends on the technological configuration of large and small firms 
within the industry. The prediction is that unionization is most effective when 
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increases in the wage rate raise the average costs of small firms more than the aver- 
age costs of large firms.ll The presence of such asymmetry increases the incentive to 
deter small-scale entry (through union-induced industry-wide wage hikes) by 
decreasing the cost to incumbents of achieving a given level of deterrence. Salop and 

! Scheffman (1983,1987) have recently generalized this argument. 

One determinant of small- and large-firm cost asymmetry, which lends itself to 
, empirical measurement, is the labor intensity of small firms relative to the labor 

intensity of large firms. In general, the more labor intensive small firms are relative 
to large firms in the industry, the greater the potential for an industry-wide increase 
in wage rates to produce differential cost effects and, therefore, the greater the poten- 
tial for unionization to be an effective entry barrier.l2 To test this implication of 
Williamson's (1968), we adopted the convention of using the four largest (in terms of 
sales) firms to represent "large firms" in an industry, and the remaining firms to rep- 
resent "small firms."13 We then defined the following empirical measure of relative 
small-large firm labor intensity: 

LI, = (TP<4, I TS<4,) I (TP4, I TS4,), 

where TP<4 equals total payroll of all firms smaller than the largest four firms in 
industry; TS<4 is total sales of all firms smaller than the largest four firms in the 
industry; TP4 is total payroll of the four largest firms in the industry; and TS4 equals 
total sales of the four largest firms in the industry. 

We next defined the following indicators of high and low relative labor intensity: 

HLI, = 1, if LIi > 1; = 0, otherwise; and 
LLI, = 1, if LI, < 1; = 0, otherwise. 

The differential effects predicted by Williamson's model can then be tested by 
including in the model the interaction variables UN*HLI and UN*LLI. Because 
HLI = 1 indicates that small firm labor intensity is greater than large firm labor inten- 
sity (as measured by LI), evidence that UN*HLI has a larger impact on entry (ER) 
than UN*LLI does would be consistent with the prediction. 

111. Regression Results 
These considerations lead to the following regression model: 

ER, = Po + PCM,P, + KSR,Pz + GR,P3 + ASRiP, + SCLiPs 

+ CR4,P6 + MULTP., + UN,*HLIiP8 + UN,*LLliP9 + Ei. 

Table 2 reports the ordinary least squares estimates of the model.14 The first column 
reports the restricted (p8 - P9) estimates and the second column the unrestricted esti- 
mates, with the latter specification allowing for the differential effects discussed in 
Section 11. For the conventional entry determinants (PCM, KSR, GR, ASR, SCL, CR4, 
and MULT), both sets of estimates are generally as predicted by economic theory 
and generally consistent with the results of previous studies. The rate of entry into an 
industry varies directly with pre-entry profits (PCM), industry growth (GR) and 
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Table 2 

OLS Estimates of Entry-Rate Equation 
323 Manufacturing Industries, 1972-1977 

(t-statistics inparentheses) 

Restricted Umestricted 
Variable Estimates Estimates 

PCM 

KSR 

ASR 

MULT 

RSS 

F-test (Pa-$) 

a, b, and c denole significance a1 1.5, and 10 poicent levels, ~spoctively. 

advertising (ASR), and varies inversely with capital intensity (KSR), industry concen 
tration (CR4), and multiplant activity (MULT). 

At the same time, the estimates corresponding to the unionization variables lend 
support to the notion that labor unions have a significant entry-deterring effect. The 
restricted estimate corresponding to UN is negative and significant at the 10 percent 
level. The unrestricted estimates also support the existence of an entry-deterring 
effect, but the support is qualified as these estimates suggest that the importance of 
the efiect is not uniform across industries. Instead, the extent to which unionization 
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deters entry appears to depend on the relative labor intensities of small and large 
firms in a way that is consistent with Williamson's model. More specifically, the 
coefficient of UN*HLI is over two times larger in magnitude than that of UNhLLI, 
and the difference is statistically significant. Using an F-test (computed from the 
restricted and unrestricted residual sums of squares), the equality of these coeffi- 
cients can be rejected at the 2 percent level. Moreover, the coefficient of UN*HLI is 
negative and significant at the 5 percent level, whereas that of UN*LLI, while also 
negative, is not significant at any reasonable level. 

IV. Concluding Remarks 

This paper reports cross-sectional evidence on the relationship between entry and the 
extent of unionization. Using a direct measure of entry, we found that labor unions 
have a significant entry-deterring effect. We also find that statistical significance is 
limited to industries in which small-scale production is more labor intensive than 
large scale production. It should he emphasized, however, that this finding does not 
limit the importance of unionization as an entry barrier. The majority of United 
States industrjes are characterized by the above asymmetry. For instance, in 78 per- 
cent of the 323 four-digit industries in our sample, small-firm labor intensity exceeds 
large-firm labor intensity ( H L l  = 1). In constructing models of entry, the effects of 
unionization should be taken into account. 

These results support the existence of entry deterrence through unionization, but 
they are less clear on precisely how unionization works to deter entry. A similar limi- 
tation characterizes many, if not most, empirical studies in industrial organization, 
but it does not undermine their usefulness. As Schmalensee (1989, p. 952) observed, 
"cross-sectional studies rarely if ever yield consistent estimates of structural parame- 
ters,but they can produce useful stylized facts to guide theory construction and anal- 
ysis of particular industries." 

Althougll the finding that statistical significance is limited to certain industries 
can be explained by the Williamson model, more extensive data are needed to con- 
trol' for the effects hypothesized by Maloney et al. (1979) and D e w d p o n t  (1987, 
1988). For example, detailed data on severance pay characteristics of union contracts 
might prove to be useful in constructing tests of the Dewartripont models. In sum, 
our results represent only a first step in uncovering the complex relationship between 
unionization and entry. We hope thatthis research will stimulate further interest in 
exploring alternative explanations of the entry-detening mechanism used by unions. 
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NOTES 
'\VL, xre gmtcful lu \\'~lllaii: F SI~ugkut I1 iui prlr\idinc ~retiil iommentr, mcl t1,~111\ a refercu for ,z><r31 
hr l~hl l  iuercilloo? We 51,o thank I ~ r n ~ ~ t l ~ s  1)unnz ior pr.nidtiir! data frum l)onne. Kohcrts. ~ n \ i  Samuel. "" - 
son (1988). The standard disclaimer applies. 

'The working paper of Dunne and Macpherson (1991) empirically examines a related issue, namely the 
impact of unions on sectoral gross employment flows. 

lSee, for example, Clark (1984), Hirsch and Connolly (1987). and Chappell et al. (1991). 

3 A ~ s  nnd Audretsch (1989) conjecture that small firms can avoid becoming unionized and, therefore, 
unlike other firms, might find it profitable to enter a heavily unionized industry. 

4The collabolation models treat thc lcvcl of unionization as exogenous to the firms dccision problem and, 
therefore, do not address the question as to whether incumbent firms would encourage or discourage 
unionization of the industry. 

$Stigler (1963) and Caws and Pugel (1980) have provided empirical cvidence that large firms are gener- 
ally more capital intensive than small finns within an indusvy This finding is consistent with the firm het- 
erogeneity theory of Mills (1984) and Mills and Schumann (1985), who hypothesized that small firms are 
mare flexible than large firms and that this is accomplished through a greater reliance on variable produc- 
tion factors. 

6 ~ a t a  on the dependent variable (entry) are at the four-digit level. Unfortunately unionization levels are 
not available at the four-digit level. The Freeman-Medoff data are rcoorted at the three-digit level. In addi- 
:ltm. tho Frerou!>-\lcdcrli e,t111111: for uniuniration i n  1972 is aitu.rl!) a n  .l\eragc iram survcys ukan 1 8 ,  

156b. 1970. and 1 ~ 7 2  'Thew rh:trs;irrisl~rs ;oold pul~ntlill) r a u w  iume blarr'i in tliz c,t:mdtin:l, bul 
there is no better alternative. Hopefully, four-digit observations on unionization will be available in the 
future. This would allow more precise estimates of the effect of unionization on industry entry as well as 
othcr measures of industry performance such profitability. 

'0" the one hand, advertising can entrench the position of incumbent firms through brand loyalty and 
product differentiation. To the extent that potential entrants perceive these factors as risks, entry is 
deterred. On the other hand. advertising can oromote camoctition bv increasing available information on . . - .  - 
prices and product quality. To the extent that potential entrants perceive advertising as a means to succcss- 
fullv oenetrate the market. advertisine accommodates entrv. For a comorehensive discussion of these . . " 
issues, see Kessides (1986). 

8The expected presont value of potential future earnings stream for entrants will be affected by large 
union-nonunion profit differentials within industries. In particular, the expected ewnings stream will be a 
function of union and nonunion excess market values weighted by the probabilities of a new firm being 
union and nonunion. This is captured (although rather crudely) in our model through PCM which proxies 
futurc earnings and UN which proxies the probability of unionization. Data availability obviously places 
severe restrictions on the measurement of the expected earnings stream. 

I 'we are assuming that entrants use the indusuy average rate of unionization as an index of the probability 
of eventuallv becomine unionized. An alternative and oerhaos more direct aooroach would be to consWct " . . . . 
an index from union election results over time across industries. Such an index, however, should be 
closely related to the current level of unionization. If 90 percent of the workers in an industry are union- 
ized, for example, then presumably this was the result of successful union elections in the past. 

'DThe relationship between nonunion wages and level of unionization in an industry is a complex one that 
depends on a variety of factors, including the threat of union organization within nonunion firms. To fhe 
extent that thrcat effects am a dominant factor, nonunion firms increase their wages in order to make 
unionization less attractive. Formal treatments of threat effects can be found in Rosen (1969) and Hundley 
(1987). Empirical evidence supporting the existence of threat effects can be found in Rosen (1969). Manin 
and Rence (1984). Moore et al. (1985). and Hundley (1987)). Union wage hikes can also spread to 
nonunion firms for reasons other than threat effects. For example, Flanagan (1976) and Vroman (1982) 
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considered the possibility that nonunion firms increase their wages in response to union wage hikes to 
avoid morale and, thus, productivity problems. 

"Direct evidence showing that the union profit effect is larger for firms with small market shares can be 
found in Clark (1984) and Hirsch (1990). 

IZThis argument assumes that in response to an industry-wide increase in wage rates, small firms raise 
their capital-labor ratios proportionately less than large firms do. For a comprehensive discussion, see 
Williamson (1968). 

I3See, for example, Carter (19781, Chappell and Cottle (1985). and Chappell et al. (1990). 

I 4 ~ t  the suggestion of a referee, the model includes two-digit industry dummies to control for unmeasured 
industry effects correlated with entry. The two-digit industries consist of two groups: durable manufac- 
tures and nondurable manufacmres. There are 10 industries in each group. Using F-tests, the null hypothe- 
sis of no differential effects was tested scross all 20 industries and within each group. The null was 
decisively rejected across all 20 industries and within the nondurable group. For the durable group, how- 
ever, the computed value of the Pstatistic was only .81 and, therefore, no evidence of differential effects 
across these industries was found. In view of those results, the industries in the durable group were 
assigncd a single dummy and individual dummies were assigned to each of the remaining iiidustries. 
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