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ADVERTISING, SUNK COSTS, AND BARRIERS TO ENTRY 

loannis N. Kessides* 

Abstract-This paper tests hypotheses about the entry-deter- 
ring effects of advertising. The model isolates three separate 
effects of advertising on entry: the effect on the irrecoverable 
costs of entry, the effect on the uncertainty underlying the entry 
environment, and the effect on the measured rates of profit. We 
find that advertising impedes entry since necessary advertising 
expenditures give rise to a sunk cost which raises the risk of 
entry. However, we also find a countervailing force due to 
advertising, in that the entrant perceives a greater likelihood of 
success in markets where advertising is important. Our analysis 
shows that the overall impact of advertising on entry is posi- 
tive. 

I. Introduction 

THE present analysis tests hypotheses about 
the entry-deterring effects of advertising 

within a simple model of entry behavior. Despite 
the considerable attention this question has re- 
ceived in the industrial organization literature, we 
note that the controversy continues. We attribute 
this, at least partly, to the absence of an underly- 
ing theoretical structure with sufficient empirical 
content. A formal selection among competing hy- 
potheses requires such structure, which this paper 
will attempt to provide, albeit in a simplified form. 

Work in this area originated from the suspicion 
that advertising and competition are incompatible. 
More specifically, the proposition was advanced 
that high levels of advertising lead to increased 
monopoly power and ultimately to sustained 
supra-normal profits.' This proposition was based 
on the theoretical arguments that advertising erects 
barriers to entry because: (a) it lowers the cross- 
price elasticity of demand between brands by en- 
hancing consumer brand loyalty, and therefore 
renders more difficult any attempt by new entrants 

to induce brand switching, and (b) it is subject to 
economies of scale, making small scale entry ineffi- 
cient while large scale entry would significantly 
depress price and perhaps induce a retaliatory 
response from the incumbents.2 

The claim that advertising creates entry barriers 
received support largely from an indirect test. A 
number of empirical studies reported a signifi- 
cantly positive coefficient in an equation explain- 
ing profitability.3 However, there is some con- 
troversy about the appropriate interpretation of 
the observed positive correlation in the cross-sec- 
tion and whether such correlation would persist 
once the investment-like characteristics of advertis- 
ing were taken into account.4 

A contrary hypothesis was later proposed 
according to which advertising not only does not 
lead to monopoly power but actually promotes 
competition.' This alternative model maintains 
that advertising, by providing information about 
the existence of alternative products and their 
price-quality characteristics, reduces the search 
costs faced by consumers, thereby decreasing their 
loyalty and inertia. 

This paper attempts to clarify the mechanism 
through which advertising affects entry. We con- 
struct a model of entry behavior which isolates 
three separate effects of advertising: the effect on 
the measured rates of profit, the effect on the 
irreversible costs of entry, and the effect on the 
risk of entry as perceived by potential entrants. 

A key point of our analysis is the high degree of 
sunkness characterizing investments in advertising. 
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1 Comanor and Wilson (1979) provide an overview of the 
literature. 

2 There is some controversy regarding the importance of 
economies of scale in advertising. See Comanor and Wilson 
(1979), supra note 1, and the references cited therein. 

3See Scherer (1980), ch. 9 and Comanor and Wilson (1979), 
supra note 1. 

4 Bloch (1974) and Ayanian (1975) purport to show that the 
correlation between advertising and profitability becomes insig- 
nificant once advertising outlays are capitalized. Demsetz (1979) 
also claims that the observed correlation is explainable in terms 
of accounting practices. However, Weiss (1969) and Comanor 
and Wilson (1974) reach different conclusions. Regarding the 
difficulty of interpreting such a correlation in the cross-section, 
see Spence (1980). 

5For studies representing and supporting this view, see Telser 
(1964); Steiner (1966); Benham (1972); Brozen (1974); Nelson 
(1974); Leffler (1981). 

[ 84 ] Copyright X) 1986 
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The need to sink money into advertising imposes 
an asymmetry between the incremental cost and 
incremental risk faced by a potential entrant and 
those faced by the incumbent firms.6 This asym- 
metry can be further exploited by the incumbents 
through strategic commitments in advertising to 
deter entry. 

Of critical importance, too, is how the observed 
advertising intensity in a given market affects the 
entrant's perceived likelihood of successful 
penetration of that market. Thus, we present the 
main arguments put forth by the two major schools 
of thought concerning the relationship between 
advertising and competition and examine their 
implications for our somewhat narrower question 
of how advertising affects the risk of entry.7 

II. The Model 

The present- analysis of the entry process is 
based on a set of strong assumptions. However, 
when compared to the more sophisticated analytic 
models available,8 it has the compensating 
advantages that (i) it is amenable to an operational 
specification, (ii) it highlights the critical effect of 
sunk costs, which have been viewed recently as the 
principal barrier to entry,9 and (iii) it permits the 
test of hypotheses concerning the threat of retalia- 
tory responses by the incumbents as perceived by 
the potential entrant. 

It is important to clarify at the outset the role 
that advertising plays in this model. We assume 
that the prospective entrant needs to achieve a 
certain threshold level of recognition in order to 
successfully penetrate the market. For the entrant, 
therefore, advertising represents an industry- 
specific cost which is almost invariant with respect 
to the level of actual or prospective penetration.10 

The model deals with an industry in which 
ne- 1 firms have entered since time zero. The 
focus is on the entry decision of the n eth prospec- 
tive entrant. If the entrant acts on the assumption 
that the incumbents will maintain their output and 
if there is no growth in demand for the industry's 
product, then the price the n eth entrant should 
expect will be given by 

Pe P(QO + Qe + 'e) 

P(QO) + (Qe + 4e) 
dp 
dqq=QO 

Po QP] o e E] 

where 

Po =P(QO) 
Qo dp 

p0d _Q PO d q=QO 

Qo is the pre-entry industry output, Qe is the 
output supplied by the ne - 1 firms which entered 
since time zero, qe is the output of the neth en- 
trant, and qe/Qo is the mean scale of entry to be 
defined later. Equation (1) indicates that the 
amount by which price falls following entry de- 
pends on the excess of the post-entry over the 
pre-entry output and the relevant elasticity of de- 
mand.11 

Assume now that since t = 0 there has been a 
growth in demand for the industry's product given 
by g, and that the n eth entrant anticipates such 
growth to continue at the same rate following its 
entry. Then it is easy to calculate the price change 
due to the additional output supplied by the en- 
trants to the market since t = 0. For this we write 

6 Baumol and Willig (1981) maintain that the likelihood of 
failure may be higher for potential entrants who know that 
competition with the incumbent is inevitable, while the in- 
cumbent may have faced less rivalry in the past and may have 
discounted the possibility of later active rivalry. 

7 The "Advertising = Market Power" view was developed by 
Chamberlin (1933) and pursued further by Bain (1956) and 
Comanor and Wilson (1974). For the "Advertising = 

Competition" view, see, among others, Telser (1964); Brozen 
(1974); Nelson (1974). 

8 For such entry models, see, among others, Spence (1977); 
Schmalensee (1978); Salop (1979); von Weizsacker (1980). 

9 A discussion of these barriers appears in Baumol and Willig 
(1981). 

10 A similar role for advertising is conjectured by Scherer 
(1982) in a case study of the Breakfast Cereal industry. 

" Given our special assumption about advertising, we may 
represent the inverse demand facing the entrant as follows: 

Pe =P(QO + Qe + 4,e)h(Ae) 

with 

h(Ae) =Po if Ae>AO 
-o 0 ifAe <AO 

where Ae is the entrant's advertising and po, Ao are industry- 
specific constants. 

Implicit in this representation of the entrant's demand is the 
assumption that once the threshold level of advertising is 
reached, additional advertising by the entrant faces rapidly 
diminishing effectiveness. Thus, we may assume that h(Ae) = 

Po + PI A e where pI is very small. 
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the demand equation as 

Qo + Aq = (1 + g)f(Po + AP, + APe) 
= (1 + g)f(po + Ap) (2) 

where Aqe Qe + 4e represents the entry output, 
Akp, equals the change in price due to the demand 
shift, APe equals the change in price due to entry, 
AP = ~Ap + APe, and where QO =f(po) repre- 
sents the demand for the industry's product at 
t = 0. 

We write (2) in the approximate form:12 

Qo + Aqe - (1 + g)f(po) 

+(1 + g)p .df (3) 
P=Po 

Rearranging and solving for /p yields 

Aq -gQO 
ne 

-_ 
AP = edf _ Po(1 +g)(-) 

(1 + g) df PP 

dpP=P0 

(4) 
where 

Po df 
C = - .. 
I' QO dp 

is the price elasticity of demand for the industry's 
product. 

We proceed further by relaxing the assumption 
that the incumbents maintain their pre-entry out- 
put. If we assume that the incumbents will expand 
by g (on a percentage basis), then the expression 
in (4) is modified as follows: 

qe 

ne -- (g-) 

AP=Po - Q 
5 

?T(1 + g) (-e ) * (5) 

The price the n eth entrant should expect is there- 
fore given by 

qeP[g 

Pe = PO 1 1+ g) * en (6) 

The discounted present value of the flow of 
profits expected by the n,eth entrant is given by13 

E(17e) 

a {po1 te(+ ) -A C qeY 

-(1 - [(1 SK)Ke + (1 SA)AeI 

(7) 

where a is the probability the entrant perceives of 
having a successful entry; AC is the average cost 
of production including capital costs; -y = 

foTe- rt dt, r being the discount rate and T the 
expected lifetime of the entrant in the industry;"' 
Ke and Ae are the entry investments in capital 
and advertising, respectively; and 1 - SK, 1 - SA 
represent the unrecoverable portion of the entry 
investment in capital and advertising, respectively, 
in the event of exit.'5 

12 For the approximations in equations (2) and (3) to be 
globally valid, we make the strong assumption that demand is 
nearly linear. 

13 To simplify the analysis, we implicitly assume two possible 
outcomes following entry: a passive, noncooperative incumbent 
response leading to some equilibrium with the entrant staying 
in; and a predatory reaction by incumbents forcing the entrant 
to exit. The entrant is assumed to have prior beliefs represented 
by subjective probabilities for the two outcomes. These prior 
beliefs are based on the entrant's knowledge of the structure 
and behavior of the incumbents and the observed reactions of 
these incumbents to previous entry. Thus, 1 - a represents the 
prior probability of facing "tough" incumbents who will en- 
gage in effective predatory strategies while a represents the 
prior probability of a passive incumbent response. 

14 To ensure analytic tractability we assume that the present 
value of the future profits of the entrant is only a function of 
the state variables of the system at the time period in which its 
entry begins. We must note, however, that a more exhaustive 
analysis of the model should focus on the detailed characteris- 
tics of the post-entry equilibrium and the manner in which such 
profits depend upon the behavioral assumptions of the model 
of future market rivalry. For a somewhat similar treatment see 
Baumol, Panzar, and Willig (1982), p. 297. 

15 This model contains a simple but clear analysis of the entry 
process. Incumbents may react to entry passively, in which case 
the entrant expects to produce at efficient scale and to receive a 
price level that reflects the pre-entry level, the entrant's ad- 
dition to industry output, and demand growth. Alternatively, 
incumbents may react aggressively and cause the entrant to 
exit, which will cost the entrant loss of sunk costs. The assump- 
tion that entry takes place at efficient scale constrains the 
entrant's output to that level which permits the realization of 
the existing economies of scale. Thus, the entrant's output, 
advertising, and profit levels are assumed to be structurally 
constrained. This is a plausible assumption, particularly in view 
of the fact that what we are pursuing here is a structural 
cross-industry analysis of entry in which, we conjecture, firm 
effects are negligible while industry effects exist and are im- 
portant. See Schmalensee (1985) for evidence supporting such 
an assumption. 
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We assume that entry into a given industry 
continues until the value of entry (i.e., the 
discounted present value of the flow of profits 
expected by the entrant) is driven to zero. Thus, 
setting (7) equal to zero and solving for ne yields 
the following expression for the number of new 
entrants: 

n = 9 - 
+(I+S , 

qe Qo qeiQO 

a X Fl 
1- 

iT Yto a 

(1 - SK)Ke? (1 SA)Ae ( 

(8) 

where 

(po -AC)A Qc 

Po Qo 
is the pre-entry price-cost margin of the in- 
cumbents and Se = Po 7e. Note that the first term 
(g - g)/(qe/Q0) in the above equation indicates 
the number of new firms that could fit in the 
industry due to demand growth without de- 
pressing the price or capturing sales away from the 
incumbents. The (1 + g) factor in the second term 
expresses the fact that, again because of growth in 
demand, the additional output supplied to the 
market will depress price at a slower rate. 

The Effect of Advertising as a Sunk Cost 

Our basic assumption here is that advertising 
has a long-lasting effect on sales and therefore has 
to be considered as an investment in a capital 
asset. For the prospective entrant, the act of entry 
requires the conversion of liquid assets into adver- 
tising capital which is completely nonsalvageable 
if the entrant is forced to exit. This need to sink 
money into advertising imposes an asymmetry be- 
tween the incremental cost and incremental risk 
faced by a potential entrant and those faced by the 
incumbent firms (in the same manner as the need 
to sink money into machines).16 

The expected incremental cost facing the new 
entrant includes (1 - SA) - Ae, the sunk portion of 

the investment in advertising. For the incumbents, 
however, the sunk costs are mostly bygone, for 
these firms have already introduced their ex ante 
risky products, which by time zero are largely 
established. While their further participation in the 
market is not without risks, it can be reasonably 
assumed that their continued operation with 
established products exposes them to a smaller 
peril than the new entrant with an untested prod- 
uct and no consumer experience. In the extreme 
case, for an incumbent who is beyond the regime 
of failure (i.e., a = 1), advertising enters only in 
AC and is thus a normal cost of doing business. 

It is in this sense that advertising constitutes a 
sunk cost barrier to entry. It is important to note 
that economies of scale in advertising or the possi- 
bility that a new entrant might have to advertise 
more than the incumbents (per unit of sales) to 
overcome the consumer inertia are not necessary 
conditions for advertising to constitute an entry 
barrier. Even if there were no economies of scale 
or consumer inertia, advertising would still give 
rise to an entry barrier because of the above-men- 
tioned asymmetry in the costs and risks to a new 
entrant and the incumbents. The existence of 
economies of scale and consumer brand loyalty 
certainly would accentuate this asymmetry, 
however. 

The advertising by incumbents may simply re- 
flect profit-maximizing behavior. In such a case a 
sunk cost entry barrier is unintentionally erected. 
On the other hand, incumbents who attempt to 
exploit their leadership role in order to thwart 
entry might view advertising as an instrument of 
deterrence."7 For them, advertising represents a 
binding commitment which the entrant must 
match, conceivably making his entry unprofitable. 
The sunk cost effect of advertising could therefore 
already reflect this strategic choice. 

HYPOTHESIS 1 

For the potential new entrant, the required invest- 
ment in advertising leads to an unrecoverable entry 
cost in the case of failure-thus, advertising creates 
a sunk cost barrier to entry. 

6 See Caves and Porter (1977); for a formal analysis, also see 
Baumol and Willig (1981); Baumol, Panzar and Willig (1982). 

17See Salop (1979). It is important to recognize that the 
effectiveness of any pre-entry commitment in capital by the 
incumbents as an instrument of deterrence will depend on the 
rate of depreciation of the said capital. If this rate is very high, 
then such commitment will not be entry-deterring. 
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The Effect of Advertising on the Risk of Entry 

The height of the barrier which sunk costs are 
hypothesized to erect depends on the risk they 
expose the entrant to-as the term 

1 - a (1 - SK)Ke + (1 SA)Ae 

a! Se 

in equation (8) indicates, where (1 - a)/a is the 
perceived relative probability of exit. 

A major factor contributing to such risk is brand 
loyalty resulting from buyers' experience with the 
established products.18 We must recognize that 
sampling normally imposes a certain cost against 
which the expected benefits from finding a better 
brand through additional search must be weighed. 
Such a cost gives rise to buyer inertia. It is there- 
fore important for the entrant to assess the dif- 
ficulty of altering the existing patterns of loyalty in 
a given market and of overcoming the associated 
buyer inertia. 

According to the Advertising = Market Power 
school, advertising is an instrument of persuasion. 
It increases brand loyalty, reduces the perceived 
number of product substitutes by enhancing dif- 
ferentiability, and ultimately lowers the cross-price 
elasticity of demand. Advertising acts as a comple- 
ment to experience in reinforcing the buyer's 
valuation of the established brands. As the buyers' 
uncertainty about this valuation is reduced, their 
motivation to try different brands is lessened and 
aggregate brand switching declines. This view 
seems to suggest that entry into a market char- 
acterized by high levels of advertising-where in- 
cumbents are insulated from potential rivals by 
loyal and persuaded customers-would pose a 
high degree of risk of failure for the entrant. 

The Advertising = Competition school main- 
tains that advertising is an attention-getting de- 
vice. It informs buyers about the attributes and 
prices of products, thereby reducing their search 
costs and decreasing their inertia. It acts as a 
substitute for experience and thus is a means of 
overcoming loyalty. It also adds to the perceived 
number of product substitutes, increases the 
cross-price elasticity of demand and leads to a 
higher incidence of brand switching. This view has 
opposite implications for the process of entry into 
an industry characterized by intense advertising, 

which should contain well-informed, mobile and 
price-sensitive buyers. 

This paper is based on the premise that in an 
actual market, advertising includes both elements 
of persuasion and information. Any monopolistic 
potential that might be created by enhanced prod- 
uct differentiation and loyalty is counterbalanced 
by the competitive pressure resulting from differ- 
ent sellers attempting to concentrate demand upon 
their own brands. Which of these two forces is 
more powerful is a question that can be answered 
only by looking at the empirical evidence. 

Thus, we propose to formally discriminate be- 
tween the two alternative hypotheses: 

HYPOTHESIS 2a (Advertising = Persuasion school) 

Potential entrants perceive a greater risk of entry 
failure in markets with high advertising intensity: 

d (1-a) 
fA > O. 

d a( 

HYPOTHESIS 2b (Advertising = Information school) 

Potential entrants perceive a greater likelihood of 
success in markets where advertising is important: 

a (1-a) 
dA ) a < 0 

where A/S is the advertising intensity (advertising- 
to-sales ratio) in a given market. 

III. Data and Measurement Problems 

Our sample consists of all 266 of the 4-digit 
U. S. manufacturing industries that experienced 
net entry between the census years 1972 and 1977.19 

The appendix provides the definitions and 
sources of our variables. We restrict our attention 
below to those variables which entail measurement 
and definitional difficulties. 

Price-Cost Margin 

We modify the traditional measure of the price- 
cost margin (value-added minus payroll divided by 

l See Schmalensee (1974). 

19 The exclusion of those industries which experienced net 
exit might be perceived as leading to a sampling bias. It should 
be noted, however, that entry and exit are not necessarily 
symmetric (exit is not a symmetrical function of entry barriers). 
Thus, a more complete approach to the problem would entail a 
separate equation explaining exit. 
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sales) by taking into account capital costs. These 
costs include both depreciation and the opportun- 
ity cost of capital. In addition, in this corrected 
measure of the margin, advertising expenditures 
are capitalized rather than treated as current ex- 
penses. 

The corrected definition of the price-cost margin 
for the ith 4-digit industry is therefore given by20 

Ilo = [ VA'o- WO- (r + km) MO' 

(r + X'B)Bo - (r + k,)A']ISO 
= 1, .. ., 266 

where VA' = value added; WO' = payroll; r = 

opportunity cost of capital; XiM, kB, kA= the 
annual depreciation rates for machines, buildings, 
and advertising; MO, Bo = fixed depreciable assets 
in the form of machines and buildings; A'0= 
advertising expenditures; and SO = industry sales. 

Sunk Costs 

If exit occurs after an asset depreciates by k%, 
then the unrecoverable portion of the original 
investment in that asset equals at most 1 - k %. 
The k % that has depreciated is already captured 
in A C and is normal cost of doing business (borne 
also by the incumbents). The remaining 1 -k%, 
however, will have to undergo resale, which will 
produce a sunk cost not faced by the incumbents 
who are assumed to continue their operations. 
Thus the expressions: 

S UMel Mo' MESeI * (1 1- km) 
SUB =B *MESe *(1-XiB) 

SUAe= A' MESe, (i -A) 

provide a measure of the portion of the original 
investment in machines, buildings, and adver- 
tising, respectively, that might be unrecoverable in 
the event of exit.21 It is assumed here that entry 
occurs at a scale MESe and that the capital-to-sales 
and advertising-to-sales ratios are the same for the 

new entrants and the incumbents. It is also im- 
portant to recognize that SUMe and SUBe over- 
estimate the true sunk costs, since they do not 
account for the actual resale or internal fungibility 
of the respective assets. However, SUAe should be 
very close to the true sunk cost of advertising. 

Thus, the rate of depreciation has a dual effect: 
a higher such rate signifies a larger AC-a greater 
cost of doing business in an industry; at the same 
time, however, the higher this rate, the lower the 
sunk costs in the event of exit-the lower (1 - 

SK) Keand (1 - SA) - Aewill be. 

Scale of Entry 

We construct a proxy for the scale of entry, 
MESe, in each industry using the available distri- 
bution of plants within the industry according to 
employment size. Let n1 and Sj denote the num- 
ber of plants and total sales of the jth size group, 
respectively. Also, let m denote the number of 
group sizes within the industry. Then we use as 
our proxy the following measure: 

MESe Se/S? 

where 
1 In 

m j=1 

- Si 

in 

m 

j=1 

Our measure is therefore the simple average of the 
representative plants of each size group.22 

Entry 

The conventional wisdom in this area has been 
that gross entry is the appropriate measure of 
entry and that net entry has been used in empirical 
work because of data constraints. In addition there 
has been some controversy regarding the choice 
between rates of entry and absolute entry mea- 
sures. 

It appears that the pre-entry margin of the 
incumbents, the scale of entry (as a technological 

2(1 See Grabowski and Mueller (1978). 
21 Because the service lives of assets (machines and buildings) 

are reduced for tax purposes, we use tax depreciation rather 
than the true economic depreciation for constructing these 
proxies of sunk costs. There is available data on such deprecia- 
tion rates for machines and buildings in the various manufac- 
turing industries, but not for advertising. Thus, we are forced to 
assume that XA is fixed across industries-a heroic assumption 
in view of the fact that the decay pattern of advertising is 
known to vary across industries. 

22 It is assumed here that there is no strong basis a priori for 
assigning probabilities of entry into each of the size groups. 
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constraint), and the price-elasticity of demand im- 
pose (in a static sense) an upper limit on the 
number of additional firms that could fit in the 
industry. These factors point, therefore, to net 
entry as the appropriate measure of entry in a 
given industry. 

However, such factors as the anticipated growth 
in demand for the industry's product or the per- 
ceived magnitude of sunk costs in the event of exit 
are expected to be determinants of the total num- 
ber of potential newcomers who actually attempt 
entry-thus gross entry (total number of entries 
within a specified time interval) would be the 
appropriate measure. Low sunk costs, for example, 
might lead to a high turnover rate (frequent entry 
and exit), but low net entry. 

Nevertheless, the analysis underlying our model 
leads to equation (8), which gives an expression for 
the net increase in the number of firms in a given 
industry. Thus, at least in the context of our 
simple model of entry behavior, net entry appears 
to be the appropriate measure. The number of 
firms in each of the 4-digit U.S. manufacturing 
industries is reported only during the census years. 
We thus measure net entry between the census 
years. By choosing the years 1972 and 1977 as our 
base we construct the variable representing net 
entry as 

ni-N47 -N42 

where N7 is the number of firms in the ith in- 
dustry in 1977. 

IV. Specification and Estimation 

This is a single equation model relating the rate 
of entry n e in a given industry to its structural and 
conduct characteristics. The underlying theory of 
the model suggests that the pertinent variables 
explaining entry are: Ho, the pre-entry margin of 
the incumbents; MESe = qe/Qo, the scale of en- 
try; Ep, the price-elasticity of demand; g and g, 
the rates of growth in demand for the industry's 
product and expected expansion by the in- 
cumbents, respectively; (1 - a)/a, the perceived 
relative probability of failure; and SUe = (1 - 

SK)(Ke/Se) + (1 - SA)(Ae/Se), the unrecover- 
able portion of the original investment in the event 
of exit (sunk cost). 

The structural characteristics of the model imply 
that cross-industry inference is appropriate. Our 

hypotheses will be formulated in two forms. The 
first form will be a set of parametric restrictions 
testing the effects of H 0, MESe, Ep, g and g. The 
second form will consist of the explicit parameter- 
ization of sunk costs SUe and the risk of entry 
(1 - a)/a. Such a parameterization will permit us 
to identify the separate effects of advertising im- 
plied by our model. 

To test Hypothesis 1, we impose on the irre- 
coverable costs of entry the functional form: 

SUe = a SUMe + a2 * SUAe (9) 

where SUMe and SUAe provide a measure of the 
portion of the original investment in machines and 
advertising which is sunk in the event of exit.23 

To discriminate between Hypotheses 2a and 2b, 
we need first an appropriate specification for the 
"4perceived" probability of success, a. The logistic 
function provides a particularly convenient basis 
for such a specification. We therefore propose the 
following log-linear relationship to describe the 
odds of entry failure: 24 

l-a 
ln -/0+f3,ln Ho 

+fi21nCo+i3lIn ) (10) 

where CO and AO/SO represent the industry's pre- 
entry level of structural concentration and adver- 
tising intensity, respectively. This specification will 
also permit the testing of the following hypothe- 
ses: 

HYPOTHESIS 3 

The threat of an aggressive post-entry reaction 
(such as output expansion) is more credible when 
incumbents have positive profits to protect and are 
able to cover transitory losses. Thus, 

a 1 -x 

dII a > ? 

23 In Kessides (1982), we tested and found support for the 
hypothesis that the required original investment in machines 
and equipment comprises a component of entry cost that is 
unrecoverable in the event of exit, while not so for buildings 
and structures. The basis of this hypothesis was the belief that 
in general, plant is more sunk than buildings. 

24 The relationship with the logistic function becomes ap- 
parent when (10) is solved for a. 
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TABLE 1.-THE DETERMINANTS OF ENTRY INTO THE U.S. MANUFACTURING INDUSTRIES 

Table 1-a 

(e +g)8 
3 

1 (A 
2 e3] 

e = e8 
Se 

fl3 [ 1 - O(IaSUMe + a2SUAe)flg1Cg2 ( S eS 

Parameters 80 81 82 83 a, a2 f-N f32 f3 

Estimates 0.164 0.850 0.939 0.582 0.040 5.667 1.659 1.112 -0.689 
(0.220) (0.244) (0.069) (0.193) (0.014) (2.528) (0.170) (0.144) (0.032) 

Table 1-b 

(1+ g) 1 AO ne = ?ME II[ - -I (a,SUMe + a2S Ue)0A C0#2( eu 

Parameters 80 a, a2 Pi /2 P3 
Estimates 0.497 0.029 7.341 1.893 1.088 - 0.766 

(0.103) (0.010) (1.913) (0.159) (0.132) (0.022) 

Note: Asymptotic standard errors are in parentheses. Annual Depreciation Rate of Advertising: XA = .5. Number of Observations = 262. 

HYPOTHESIS 4 

The threat of an aggressive post-entry reaction is 
more credible when the free-rider effect in driving 
the entrant out is smaller. Thus, 

d (1-_a 
> 0. 

dCO a 

In a previous paper we tested and found sup- 
port for the hypothesis that entrants expect in- 
cumbents to expand at the same rate as demand 
grows.25 This finding implies that the first term in 
equation (8) is obviated and it points to the follow- 
ing specification for estimating our model: 26 

MES82 
1 

* - (aiSUMe + a2SUAe) 

IA 8 

. eI-l8Cg2 2 ?I. (11) 
SO I 

Hypothesis 1 will-be confirmed if a2 is signifi- 
cantly positive. If /3 is greater (less) than zero and 
significant, then we reject Hypothesis 2b (2a) in 
favor of Hypothesis 2a (2b).27 

It is also important to recognize the precise 
prediction our model makes with respect to the 
sign and magnitude of the coefficients 80, 815 825 

83 and 84. Specifically, the hypothesis of interest is 
a test of 

Ho: 0 = 00 against H1: 0 0 go 

where 0 = (80, 82 83 84) and g0 = (1, 1, 1, 1, 
1). 

Finally, given that our simple theory does not 
generate completely specified empirical tests, we 
attempt to assess the robustness of any predictions 
based on such tests to alternative specifications. 

V. Empirical Results 

Table I-a presents the nonlinear least squares 
estimates of the parameters in equation (11).28 
These estimates are obtained by taking the loga- 
rithms on both sides and minimizing the sum of 
squares using some suitable nonlinear algorithm.29 
The results support Hypothesis 1 (sunk cost bar- 
rier effect of advertising) and decisively reject Hy- 
pothesis 2a (Advertising = Persuasion view) in 
favor of Hypothesis 2b (Advertising = Informa- 
tion view). 

25 See Kessides (1982), supra note 23. 
26 Because of data limitations we fix y across industries. 
27 It should be noted that the presence of tangible sunk costs 

permits the identification of these two separate effects of adver- 
tising. 

28 Using Hoel's comparison of forecasts test (Quandt, 1970, 
ch. 6) we rejected the additive error specification in favor of the 
multiplicative one. In order to achieve identification, we drop 
,80 from the estimated equation. In addition, the price-elasticity 
term was found to be statistically insignificant-probably be- 
cause of a poor proxy-and subsequently it was suppressed 
into the error term. 

29 For this estimation we employed the quadratic hill-climb- 
ing method. See Goldfeld and Quandt (1972). 
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TABLE 2.-ENTRY INTO CONSUMER ORIENTED INDUSTRIES 

ne =e MESe - (alSUMe + a2SUAe) nocQi2( ) O e 

AO 
- .01 

so- 

Parameters 80 a, a2 pi - 2 i3 

Estimates 1.939 0.001 1.186 1.065 0.090 -1.113 

(0.287) (0.0009) (0.125) (0.075) (0.068) (0.033) 

Note: Asymptotic standard errors are in parentheses. Annual Depreciation Rate of Advertising XA = .5. Number 
of Observations = 83. 

To test the theoretical predictions of parameter 
values we construct the 95% confidence intervals 
for 61, 82 and 83: 

6S: (0.369, 1.331) 
82: (0.803, 1.075) 
83. (0.202, 0.962). 

Thus, at the 5% level, the separate hypotheses that 

SI = 1 and 62 = 1 are not rejected. At this level of 
significance only the hypothesis that 83 = 1 iS 

rejected.30 We impose next the parametric restric- 
tions implied by the model (i.e, we set 61 = 1, 
82 = 1, 83 = 1) and reestimate equation (11). The 
results are presented in table 1-b. According to the 
likelihood ratio test, the-joint hypothesis that 81 = 
1, 82 = 1, and 83 = 1 is not rejected at the 5% 
level.31 

In order to assess the importance of advertising 
as an irreversible cost of entry and its effect on the 
informational environment facing potential en- 
trants, we construct from table 1-b the 95% con- 
fidence intervals for a2 and /3: 

a 2: (3.592, 11.091) 

/33: (-0.809, -0.723). 

The finding that a2 is significantly positive sup- 
ports Hypothesis 1-it suggests that advertising 
gives rise to a sunk cost barrier to entry. In ad- 

dition, the fact that 3 is found to be significantly 
negative indicates that the perceived probability of 
unsuccessful entry is lower, the greater are in- 
dustry advertising expenditures-that is, entrants 
perceive a greater likelihood of success in markets 
where advertising is important.32 

The 95% confidence intervals for ,Bl and 2 are 
(from table 1-b): 

I31: (1.581, 2.205) 

182* (0.829, 1.347). 
In agreement with the findings of our previous 
paper these results confirm Hypothesis 3 (in- 
cumbents who have positive profits to protect and 
can cover transitory losses are more likely to react 
aggressively in the face of entry) and Hypothesis 4 
(incumbents are more likely to react aggressively 
when the free-rider effect in driving the entrant out 
is smaller).33 

30 Note that since E is suppressed into the error term, 
8() = 1 is no longer a maintained hypothesis. Also, the likely 
correlation between HIo and cp is a potential source of bias. 

3 1 

62 4.026 3 
T ,= =12015 < c* = 1 + F 395 = 1.031 

where a2 and 52 are the maximum likelihood estimates of 
variance in tables 1-a and 1-b respectively. Thus the maintained 
hypothesis is not rejected at the 5% level. 

32 These findings are robust with respect to alternative specifi- 
cations of the relative probability of exit, (1 - a)/a. For 
example, the log-linear specification 

ln( 1o = + #I ? l g2Ce3 + 4(A IS. 

leads to the following parameter estimates: 

a, = .165(.111); a2 = 954.6(219.5); ,13 = 39.146(4.886); 
R82 = .056(013); 83 = .028(.010); 34 =- 47.485(5.009); 
5 = .033(.007). 

(asymptotic standard errors in parentheses) 

Thus, Hypothesis 1 (sunk cost effect of advertising) continues 
to receive strong support while Hypothesis 2a (advertising = 

persuasion) is again rejected in favor of Hypothesis 2b (adver- 
tising= information). 

3 A referee has pointed out that for all manufacturing in- 
dustries, establishments with less than 20 employees accounted 
for 90% of the total growth in establishments, and that such 
establishments do not do much advertising. The referee has 
suggested that this problem could be mitigated by adjusting the 
number of new entrants by the ratio of 1977 establishments 
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An analysis of the estimated sunk costs seems to 
indicate that the advertising component of these 
costs is more important than the component due 
to physical capital. This finding is in agreement 
with those of previous studies.34 

The public policy debate on the entry-deterring 
role of advertising has mainly focused on in- 
dustries which rely heavily on advertising. Thus, 
we restrict our attention next to those industries 
where advertising is important (primarily the con- 
sumer goods industries).35 Estimates based on such 
a restricted sample appear in table 2. The 95% 
confidence intervals for a, and a2 are given by 

al: (-0.001, 0.003) 
a2: (0.941, 1.431). 

These estimates suggest that in such industries, 
advertising as a sunk cost is even more important 
to the total entry barrier than tangible sunk costs. 

Our analysis establishes the presence of two 
countervailing effects of advertising on entry. On 
the one hand, advertising impedes entry because it 
gives rise to a sunk cost barrier. On the other 
hand, however, it appears that advertising reduces 
the risk underlying the entry environment as per- 
ceived by the potential entrant. In this sense, ad- 
vertising facilitates entry. These two conflicting 
forces can balance either way. However, as the 
results of table 2 seem to indicate, the positive 
effect of advertising in terms of reducing the per- 
ceived relative probability of failure, (1- a)/a, 
dominates the sunk cost barrier effect in industries 
where advertising plays an important role. We find 
that the overall impact of advertising on entry 
(taking into account also the effect on the mea- 
sured rates of profit) is positive for 216 out of a 

total of 262 industries, according to the results in 
table 1-a, and for 76 out of a total 83 industries, 
according to the results in table 2. 

Finally, we tested the sensitivity of our results 
by varying the assumed annual depreciation rate 
for advertising between 10% and 90% (in our 
estimation XA = .5 was chosen because it gave the 
best fit). Our principal findings remain unchanged 
within the examined range of XA. However, the 
sunk cost barrier effect tends to diminish as XA is 
increased. 

VI. Conclusions 

The paper attempts to provide a direct test of 
the hypothesis that advertising serves as a barrier 
to new competition. The role of advertising as a 
potential barrier to entry is explored in the context 
of a simple model of entry behavior. Such a model 
isolates three separate effects of advertising on 
entry: the effect on the measured rates of profit, 
the effect on the irreversible costs of entry, and the 
effect on the uncertainty underlying the environ- 
ment faced, by potential entrants. 

The empirical estimates show that for the poten- 
tial entrant, the need to advertise leads to an 
unrecoverable entry cost in the case of failure, and 
thus advertising creates a sunk cost barrier to 
entry. However, our estimates also establish the 
presence of a countervailing effect of advertising. 
We find that entrants perceive a greater likelihood 
of success in markets wlhere advertising plays an 
important role. 

Our findings indicate that for the majority of the 
industries examined, the overall impact of ad- 
vertising on entry is positive, that is, advertising 
actually facilitates entry. This evidence raises new 
questions about the appropriate interpretation of 
the observed positive correlation between advertis- 
ing intensity and profitability in cross-sectional 
studies. 

with over 20 employees to the total number of establishments 
for each four digit industry. I have reestimated equation (11) 
using the adjusted dependent variable and obtained the follow- 
ing results (corresponding to table I-a): 

ao = -.832(.366); 8 = .843(.059); 82 = .876(.062); 
83 = .346(.131); a, = .076(.009); a2 = 5.020(1.698); 
.l1 = 1.818(.066); /82 = 1.145(.226); f3 = -.627(.024). 

(asymptotic standard errors in parentheses) 

With the exception of the (expected) shift in the constant term 
of the regression, the remaining parameters remain largely 
unchanged. 

34 See Biggadike (1976). 
35 We use A(/So = .01 as the cutoff point. The restricted 

sample includes 83 out of a total of 266 industries. Alternative 
sample separations based on such distinctions as consumer/ 
producer industries give rise to similar results. 
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APPENDIX 

DEFINITION OF VARIABLES 

Abbreviated Name Definition Source 

N72 Number of firms in 1972 1972 Census of Manu- 
factures 

N77 Number of firms in 1977 1977 Census 

A() Industry advertising expenditures 1972 Input-Output Ta- 
bles for the U. S. and 
1974 Annual Line of 
Business Report 

Bo, Fixed depreciable assets in the form of 1971 Annual Survey of 
buildings and structures Manufacturers 

Mo, Fixed depreciable assets in the form of 1971 Survey 
machines and equipment 

XA Depreciation rate for advertising set at 0.5 

XAB Depreciation rate for buildings and 1977 Census 
structures (total industry tax deprecia- 
tion charges for buildings and struc- 
tures divided by fixed assets in this 
form) 

AM Depreciation rate for machines and 1977 Census 
equipment (calculated in the same 
manner as above) 
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DEFINITION OF VARIABLES 

Abbreviated Name Definition Source 

SI' Expected sales of an entrant (simple 1972 Census 
average of all the representative plants 
from the shipments size distribution) 

So Total industry sales 1972 Census 

MESe Se/S( Scale of entry derived 

g Industry sales in 1972 divided by sales 1972, 1967 Censuses 
in 1967 minus 1.00 (growth in de- 
mand) 

Co Four-firm concentration ratio 1972 Census 

I' Interest rate set at 0.06 

EpX Price-elasticity of demand Levina 

"T() Price-cost margin-value added less 1972 Census 
payroll less capital costs divided by 
sales 

aThese estimates are based on data provided by Richard C. Levin whose generosity is gratefully acknowledged. 

SUMMARY STATISTICS 

Variable Mean Standard Deviation Minimum Maximum 

11 e 152.5 353.2 1 2917 
A( 38.6 103.2 0.1 853.8 
Bo 226.3 553.6 3.3 6528.2 
Mo, 575.0 1639.5 7.9 22095 
XA set at 0.5 
A}} 0.047 0.018 0.023 0.242 
X M 0.086 0.020 0.038 0.190 
SI 13.87 16.59 0.95 147.77 
So) 2001 3997 29.7 42906 

MES, 0.014 0.019 0.001 0.200 
g 0.518 0.462 -0.871 3.344 
C( 0.383 0.209 0.040 0.950 
"T(T 0.218 0.086 - 0.487 0.502 
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