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ABSTRACT

Trademarks are useful in identifying products and producers, but limit
competition from products close in product space. We examine
welfare effects of trademark protection in a model of verpcatluct
differentiation. We find that (extended) trademark protection, which
restricts imitation, does not always increase welfare. Intr&el
competition, imitation is associated with a decrease in tleegpand
profits of both firms and is therefore unlikely to occur. In Cournot
competition, the short-term welfare effects of trademarkeptmn are
positive, but strengthened trademark protection may lead to over-
investment in marketing or quality and thereby reduce welfare.
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1. Introduction
A trademark serves the purpose of distinguishing a product from other products and
identifies the trademark owner as producer and source. Trademark protection laws
prevent other firms than the owner from using the trademark or a similiar Viidhout
trademark protection, consumers might not know which product it is that the trademark
stands for, or who is the producer of that product. If the trademark could not thus be used
as a shorthand description of the product, consumers would have to specify products in
detail before purchase. Confusion about the source of the product would make it difficult
to punish the producer, e.g. by not repeating purchases, if the product is not what
consumers are lead to believe. (See Landes & Posner, 1987.) An establishedkradema
can also be used in support of a new product in another market (so-called brand
stretching). There are thus very clear informational arguments for protaeiiggnarks.
However, trademark protection is not unproblematic. The owner of a trademark is
granted a form of monopoly power, since marketing of close substitutes becortess (g@e
Besen & Raskind, 1991). The existence of a well-established trademark caoréheeebe as
a barrier to entry for other producers. A desire to limit monopoly power may exgigin
trademark protection is itself limited in several ways. For exampbgerirark protection is
not offered for any trademark, not for example to generic descriptions in cofdexthich
they are generic (like “apple” for a fruit or “frozen” for ice-creanyleed, trademarks that
are so successful that they become generic may lose their staceasatrks (like “aspirin”
or “thermos”). In addition, a number of unauthorized uses of trademarks by othefsetihan t
owners are permitted, in particular referring to them in comparative aingréis long as the
comparison is not misleadiigdSee Phillips, 2002, for a presentation of trademark law in

Europe and the US.)

Y In the EU as well as in the US a clear distinciiomade between misleading advertising and cortipara
advertising. In European Parliament (19&tmparative advertisingneans advertising which identifies a



The actual extent of trademark protection may be increasing—at |etaist dha
possible interpretation of the recent laws concerning trademark dilution ¢teeoBMangani
& Ricolfi, 2004). Trademark dilution refers to the case when a (low-qualibguymer without
permission relates to another firm’s (high-quality) product in its markefing producer of
low quality hereby takes advantage of the goodwill created by the highydurati and
possibly also dilutes its trademark. There are rules against tradeuddndn the EU as
well as in the US.Note that confusion appears not to be an issue in trademark dilution. This
means that owners of famous trademarks may bring an action for dilution eveniveneris t
no likelihood of confusion, as for example when firms belong to different markets.
The proper extent of trademark protection should be a relevant question for research,
not least because changes in the extent of trademark protection would have an impact on a
large share of the world’s advertising investmértsom a dynamic point of view there is
often good reason to protect private investments with public good characteristits, e.g
R&D, since there is a risk that firms will under-invest in the absence of reguldtie
motivation for protecting investments in marketing is however less clear. &opéx it is
not evident whether or not marketing contributes to welfare or if it just sl@fteand between

products. If marketing affects preferences, it is far from clear whatrtre® consumer

competitor or goods or services offered by a coitgretvhereasnisleading advertisingneans advertising
which deceives or is likely to deceive the persmnghom it is addressed or whom it reaches ane:fber is
likely to affect their economic behaviour, or whiclkures or is likely to injure a competitor.

2 The European Parliament (1984) has for exampledstaat: “Comparative advertising shall, as fathes
comparison is concerned, be permitted when theviatig conditions are met: ..... (g) it does noetalkfair
advantage of the reputation of a trade mark, treghee or other distinguishing marks of a competitoof the
designation of origin of competing productg’ 4 ff). Similarly, according to the 1996 Federal Adtlution
Act of the US: “The owner of a famous mark shalleditled, subject to the principles of equity aqbn such
terms as the court deems reasonable, to an infumatainst another person’s commercial use in coners a
mark or trade name, if such use after the markokasme famous causes dilution of the distinctivaliguof the
mark, and to obtain such other relief as is prodihethis subsection.”

% See the 1996 Federal Anti Dilution Act where maslimg and confusing advertising is treated sepigrrem
the issue of dilution of famous marks.

* According to one estimate around 60 percent ciclertisements are at least indirectly comparativhe
sense that it relates to another firm’s produat @echmann & Stewart, 1990).



preferences areFinally, it is not obvious that firms will in fact have an incentive to take
advantage of other firms’ trademarks. These observations motivate a stratjeofidrk

protection from an economics perspective. Specifically, our study aims to:

1) analyze theoretically firms’ incentives to position their products in producespad

2) explore the circumstances under which laws that extend trademark protection are

likely to increase welfare.

We take an agnostic position with respect to the relevant welfare measuris, Thaivelfare
aspects of legislation are discussed both for the case when consumers anéofuatigd about
product characteristics, and when there is confusion. This is done by evaluating welfa
effects in terms of both post-advertising tastes and pre-advertisiag. tAst consider a one-
period purchase decision by consumers, and thus do not study reputation effects of confusion.

In order to discuss these issues we need a framework where investmentsddtesmi
perceived quality levels, i.e., the degree of vertical product differentidfioreover,
consumers must be different in the sense that some (presumably poor) prefer lpw-qual
products while others (presumably rich) prefer heavily advertised highygoedducts. Our
choice of workhorse model is Shaked & Sutton (1982), which is extended to allow for
sequential investments in marketing by two firms. In period one Aignooses between
investing in high quality or in low quality. In period two, fifBhalso has the choice between
investing in high quality or in low quality. In addition, it may have access to aatiom
strategy which, at a low cost, increases the consumers’ valuation d&'&inpnoduct, possibly
at the expense of the perceived quality offered by Arrm the third and final period firms

compete in prices or quantities.

® The welfare effects of advertising are complicaigdhe possibility that advertising affects tastsis issue is
discussed by Dixit & Norman (1978) who argue th&tré is excessive advertising, even when the jpbint
reference is post-advertising tastes. See alshi&isgk McGowan (1979) and Shapiro (1980) for a guis.



The model provides a framework for analyzing different aspects of trakiearad the
laws that regulate their userademark infringemene.g. using the same or a similar mark as
another trademark owner’s, on the same or similar or different goods, makes thésproduc
seem more alike to consumers than they would otherwise be. An exammaisrfeiting
where the identical trademark is used on the same type of good. We model trademark
infringement as imitation of the high-quality good, by the producer of lower qualisr|¢,
many (or most) cases of imitation are not infringing%ttst we take the view that trademark
protection restricts imitatiol.:rademark dilutioroccurs when the free-riding on another
trademark that infringement involves, also has some negative effect on tkal h@away we
describe dilution in the model is that it reduces the higher quality, in addition ¢éasnog the
lower quality. Dilution is similar téarnishmenin the modelComparative advertising a
means by which producers in the same market may specify the diffecersteslarities
between their and their competitors’ products. Truthful comparative adveittsaogne
extent substitutes for infringement, in that it conveys the information to corstimaéthe
product is as good as another. In terms of the model, comparative advertisirsgtiaiow
possibility of legal imitation, while infringement is illegal imitation.

Our main findings are the following. The circumstances under which extended
trademark protection is welfare-enhancing are quite limited. UndéraBdrcompetition,
imitation, which implies a decrease in the amount of product differentiatidmwagsa
associated with a decrease in the prices and profits of both firms. Under Courpetitom
trademark protection will be likely to affect quality levels and also dxuilin investments
patterns, but only for intermediate levels of investment costs. When lemstimies have an
impact, the outcome is dependent on investment decisions, implying that shonmddiong:

run effects are different. Welfare results are ambiguous.

® As when a producer truthfully states that theardorct shares some or several characteristics wiither,
identified by its trademark, while still clearlyibg a different product.



The paper is organized as follows. First, the model is introduced for our main case
when products are sold in the same market and are substitutes. Then we examinesncenti
under Bertrand and Cournot competition. After a discussion of static welfarts efiec
characterize the sub-game perfect equilibrium of the investment game. Neralymedhe
welfare implications of trademark protection and legislation extendingatthéh turn to the
case when the two products are not substitutes but are instead sold in unrelatexi frrasket
case is examined in a separate section. The final section concludes andglibeusskcy

implications of the results.

2. The Model

Consider a market with two sellers, fitvand firmB, each selling goods with one of two
exogenously determined quality levels, high quality (or sen&eand low qualityS;, at
prices P, and R, . Each consumer buys maximum one unit of each good and derives utility

from the quality level of that good and from consumption of other goods on which the rest of

the income is spent. The utility function for an individual with incams

UV)=max(v-pR,)s,.(v-R)s,} . 1)

Consumers will only consider buying low qualitytg price is lower than that of high
quality. ForP, > P, we can determine the income leV€l such that a consumer is

indifferent between buying high or low quality,

Vo= PaSa —F:Ss . 2)
Si—Ss

In the utility function a higher income increasks titility of buying high quality more than

the utility of buying low quality. Thus consumergtwincomes abov# “ will purchase one



unit each of high quality. Consumers with incometty V"~ will either purchase one unit of
low quality or make no purchase. The decision wéreth remain outside the market depends

on whether utility is positive or not for the giv&y and B, . Assume that income levels are

uniformly distributed over the interv@), b] . The firms then face demand functions

Qu=b-V"

o —viop 3)

The structure of demand is showrHigure 1

The cost structure is simple: the marginal cogirofiuction is zero and the additional
cost of supplying high quality is modeled as adixestK. This formulation of the cost
structure allows for different interpretations bétconcept of quality, or high quality.
Specifically, the perceived high quality may to soextent be due to advertising, in which
case the issue arises if pre-advertising tastpesiradvertising tastes are used when
evaluating welfare effects.

We assume that trademark law works by restrictimi¢ggition (which might be found
to constitute trademark infringement) of the higheality product, by the producer of low
quality® Imitation has the effect of increasing the (pered) quality of the low-quality good.
At the same time it may but need not reduce (ilete) the quality of the high-quality good.
The timing is that firmA acts first by making a once-and-for-all choicénigfh or low quality.
Firm B then chooses the quality level of its product. Ghality level of firmB's product is
determined as a combination of its investment gndhoice of imitation. Imitation is only

possible when firmA selects high quality and firl low quality, i.e. we assume that it is only

" A high quality product may be the result of andstment in product development that yields e.geva design,
which is superior.
8 We focus on infringement by the producer of lovality, although this is not the only case possible.



the first mover in terms of quality choice that denexposed to imitation. Once quality levels

are determined firms will set prices or quantifies.

3. Incentives and Profit Effects in Bertrand and Cournot Competition

Trademark protection can affect the choices ofplhgers at different stages. For example, by
maintaining a distance between the higher andather quality level, trademark protection
may increase FirmA\’s incentive to invest. On the other hand, for givevestments trademark
protection has the potential to reduce welfareesiheestricts the level of the lower quality. A
welfare analysis of trademark protection must t@ksuch effects into account. To do this we
will work backwards and start with the last stage.

In describing the competitive structure at the $age there is the basic choice
between two models, price competition as in therBed model or quantity competition as in
the Cournot model. It is known from other policyemted studies that this choice can have a
critical influence on welfare results. Examples strategic trade policy (Eaton & Grossman,
1986), information-sharing in oligopoly (Vives, 1®9endogenously determined quality
levels (Motta, 1993), and profit effects of horit@irmergers (Deneckere & Davidson, 1985).
Thus the welfare effects of trademark protectioly mepend on whether the strategic variable
used by firms is price or quantity. To be able tavdconclusions that are reasonably general,
we investigate both cases.

We examine Bertrand competition first. From Expi@ss (2) and (3) we can derive
guantities demanded as functions of prices. We pnabdconsider the case when firin
supplies high quality and fir low quality since otherwise imitation is not aaus. In this

case the profit functions are of the fomm = P, BQA(PA, PB,SA,SB)— K and

° In Shaked & Sutton (1982) it is shown that the ketistructure with two firms is endogenous, whiokams
that it would be difficult to extend the numberfioins using the present model. The model has tharadge of
being analytically tractable.



7T, =Py BDB(PA, PB,SA,SB). To simplify interpretation lez denote the ratio between the
quality levels,z=S;/S,, 0<z<1. First-order conditions for profit maximizationti

respect to own price, together with a Nash equuirbrcondition in prices, yields an

expression for the profit of the firm producing lowality:

(4)

Imitation increases the low quality (and may redilneehigh quality) and thereby increages
It is straightforward to show that, is decreasing ig, i.e. imitation reduces profits for the

firm that produces low quality. We summarize theuiein:

Observation 1in a market with Bertrand competition there is nceintive for the

firm producing low quality to engage in imitation.

The reduced quality differentiation that is theutesf imitation has two opposing effects.
Firstly, by increasing the lower quality it increaghe number of consumers who will buy the
low-quality product at given prices. Secondly, bgucing the distance between the two
products in the quality dimension, it increasesdinength of price competition between the
two firms and reduces prices and profits. In Bedraompetition the second effect is the
stronger one. This means that trademark infringémseam unlikely phenomenon in markets
with price competition.

We next look at Cournot quantity competition. Higuium prices as functions of
guantities are derived from Expressions (2) angdyi@)ding profit functions of the form
7T, =Q, P, (Q,4.Q;.S,,S; ) - K and 77, = Q, [Ps(Q,, Q5. S4.S; ). Using first-order conditions

for profit maximization with respect to own quaptior each firm and the Nash equilibrium



condition in quantities, we arrive at expressianstiie variable profits (i.e., investment costs

not deducted) of the firms producing high and lavalgy.

b2(2-2)° _
T, —=y(2) (5)
(4-2)
b2
— =)
ITB (4_2)2 (Z) (6)
=T, + T, = 5+ 2* - 42) (7)

As before, profits do not depend on absolute leoktpiality but only on the ratib. Here 77,

is increasing irg, implying that the firm producing low quality ham incentive to imitate and
may thus infringe on the high quality trademark. Mé&v turn to a closer investigation of the

effects of trademark protection on profits anditytinder Cournot competition.

4. Welfare Effects for Given Quality Levels

Imitation refers to any activity that raises thegeéved quality of the product produced by
firm B, possibly at the expense of the quality producefirbn A, i.e., the case of tarnishment.
Hence, in our model the concept of imitation covkegal activities, such as counterfeiting,
trademark dilution, tarnishment, as well as legaslike comparative advertising. Let the
amount of increase in quality for firBibe denoted bi; and let the reduction in high quality

be al , whereO< a <1. Thus there is dilution or tarnishment wher» 0.'° The process
creates two new quality level§,' =S, —al forfirm AandS,' =S +1 for firm B, where

S and S, denote exogenous pre-imitation quality levels ghelhS, > S . We assume the

extent of imitation to be limited so th&,' >S,' which is equivalent to assuming that

19 phillips, 2003 (pages 366-369), urges caution wiging these terms, but suggest that they impgdaation
of the reputation of the trademark. This couldrterpreted as reduced quality of the higher qualityd.



| <(S, -S)/@+a)=1.The case wheh =1 could be thought of as completely successful
counterfeiting, when the products become identixabnsumers.

It is straightforward to show thatz/dl >0, i.e., imitation reduces the relative quality
difference. Using this and differentiating Express (5), (6) and (7) with respectzave

derive the profit effects:

om, 9z _ -4b*(2-2)0z _

oz ol (4-2f al 0 ®)

dm, 0z _ 2b° 9z

74 E'(4—Z)SE>° ©)

ooz _ —20*(3-2z)dz

0zal  (4-2f a0 (10)

Observation 2in a market with Cournot competition, imitation ieases the variable
profit for the firm producing low quality while reding the variable profit for the firm

producing high quality.

Observation 3The effect of imitation on total variable profissnegative, i.e. the
reduction in the profit of the firm producing higality is greater than the increase in

the profit of the firm producing low quality.
We now turn to investigating the effects of reduqedlity differentiation on

consumer welfare, measured in terms of consumerplus. We look at two cases:

0] When the quality levels are correctly identifieddonsumers and reflect real
product characteristics that affect utility. Indltase there is no consumer

confusion and post-advertising preferences shoglldsled to evaluate welfare.

10



(i) When consumer willingness to pay more for high & mainly a result of
marketing and both goods are essentially of theesamd constant quality.
Prices can differ because consumers have to soteetdeen confused by
marketing, and pre-advertising preferences shoelldded to evaluate welfare.

Here we assume both goods to be valued at thenatiguality level,S M

First note that when high quality is valuedSit# S, , the inverse demand functions facing

firms are given by, =b-Q, -zQ, and P, =b-Q, —Q, respectively. Hence, consumers’

surplus in the two markets at equilibrium priced goantities equal:

post _ (2 2)°

S 2(4-z) 1)
post __ b2
T (2

where superscrigiostrefers to post-advertising preferences. Thisyin,timplies the

following aggregate consumers’ surplus

2 2 _
CSpost = CS—| pOSt+CS_ post _ b (5+ Z 4Z)

da7f

Differentiating with respect tbwe find the effect of imitation:

dCs,”™ _aCs, "™ 9z _ -20*(2-z) 0z
di oz al  (4-z° ol

<0 (13)

" These two cases represent two extremes: withgzbatrtising preferences the initial quality diffiece is
genuine and so is the change caused by imitatibite with pre-advertising preferences neither thitial nor
the final quality difference is genuine.

11



dC§™ _aC§ ™oz _ b® oz

= >0 14
di oz 0l (4—2)36I> )

dCS™ _aCs™ oz _ -2b°(3-2z) 0z

—= 0. 15
di oz o  (4-2) o (15)

Hence, imitation decreases consumers’ surplusamiarket for high-quality goods and
increases it in the market for low-quality goodeeThet effect is negative since high-income
individuals have a higher willingness to pay fooguct quality.

Next, consider the case that both high and lowityualvalued atS, . This means that
consumers’ valuation of the high-quality produdnidependent af. The inverse demand
functions are given by, =b-Q, -Q, and P, =b—-Q; —Q,, and consumers’ surplus in the

two markets evaluated at equilibrium prices andhgjtias then equal:

e _ 27 (2-2)
S = 2(4-2)? (16)
Ccs§™= il (17)

where superscrigire refers to pre-advertising tastes and Expressid@higlthe same as
Expression (12). This, in turn, implies the follogiconsumers’ surplus

2m_ 2
CSpreECS_lpre‘l'CS_pre:b (1 V4 +22)

A4-2
Differentiating with respect tbwe find the effect of reduced quality differeniost under

pre-advertising tastes:

dcs,™ _aCs," 0z _b*(4-32) 0z

di oz ol (4-2 ol 0 (18)

12



dcg™ _oc§™oz_ b® oz
= = —>0
di 0z ol (4-2 0l

(19)

dCS™ _ aCSP oz _ b*(5-3z) 0z
di 0z adl  (4-2)° o

> 0. (20)

Now, imitation increases consumers’ surplus in bo#rkets. This is the result of the
interaction of several effects. Firstly, the prafdow quality increases since its quality level
in the eyes of consumers has increased, thus reglaohsumers’ surplus. Secondly, the price

of high quality is reduced and this has a pos#iiffect on consumers’ surplus. Finally,

V' increases and thereby the number of consumers whtoty quality, and these pay less
than when they bought high quality.

Thus we find that trademark protection, which iei&rimitation, increases
consumers’ surplus only in the case when high tulivalued at post-advertising

preferences. The results are summarized below.

Observation 4: (i)When post-advertising preferences are used fdaveeévaluation,
trademark protection increases consumers’ surfilusWhen pre-advertising

preferences are used for welfare evaluation, tradeprotection reduces consumers

surplus.

To find total welfare effects we aggregate conswirarrplus and profits. Let us define total
welfareW as the sum of consumers’ surplus and profitsedemding investment costs. The

total welfare functions are:

VW Post = 3p*(z* -4z +5)

2(4-2)° 1)

Wee = b*(z* —-6z+11)

2(4-2)? (22)

13



and differentiating with respect tave have:

dw™ _gw™' 9z _ 3p°(2z-3)az

dl oz al 2(4-2)* ol

<0 (23)

dW™ _ ow™ oz _b*(z-1)9z _ 0

di az o (a-z) o (24)

Observation 5:The static effect of trademark protection is aréase in total

welfare.

The result that aggregate welfare is positivelgetd by trademark protection under post-
advertising preferences follows trivially from Obgations 3 and 4. Under pre-advertising

tastes the effect on profits dominates the effactansumers’ surplus.

5. Investment Strategies in Quantity Competition
We have investigated the effects of reduced qudiffgrentiation on profits and welfare
when the investment strategies of the two firmsewggven, i.e. under the assumption that
firm A would always produce high quality and fiBralways low quality. However, a purpose
of trademark protection may be to signal that itwesits in marketing will be protected. This
suggests that without legal restrictions, firms rmmasest less in producing and/or marketing
high quality products when considering the risknotation. For example, if imitation is ruled
out it is possible that firrB would also consider investing in high quality. $hao order to
determine the effects of trademark protection lawsnvestment behavior we need to
investigate incentives for investment with and withtrademark protection.

The introduction of an initial investment phase ewmk necessary to consider the
extensive form version of the game, describeBigure 2 Firm profits (net of investment
costs) are denoted in such a way that subscrifgsteefirms @ andB), the first letter of the

superscript refers to the strategy of fitnfH for high quality orL for low quality) while the

14



last letter refers to the strategy of fiBr(H for high quality,L for low qualityandl for

imitation/infringement). Firms may choose any qydievel at the investment stage and we

denote the quality levels produced under imitatiyrSA' and SB' . Specifically, profits are:

" =S 18,))-K

" =A(S.'1S,))
mMt=m = (S 1S,)-K
=" =S, 1S,)

™M =" =y -K

”ALL = ”BLL =y

where y(z) and A(z) are equivalent to Equations (5) and (6).

The firms’ equilibrium strategies are determinedioy extent of trademark protection,
together with the cost of investing in high quality categorize the different cases we define

four levels of investment costk,, <K, <K, <K, (see the Appendix for details). Moreover,

we define a threshold level of infringement or &ion 1'< 1 (also in the Appendix¥ Since
firm A'is the first mover it will take firn8’s actions into account when determining its
investment. We thus start by examining fi&s optimal investment strategies, given the
different possible actions taken by filkand whether imitation is legal or not.

Consider first the case when filiproduces high quality and its trademark is not

protected from imitation. We can then show theol@lhg.

Lemma 1If S, =S, and imitation is allowed theBB' is an optimal strategy for firm

B if the investment cost is largK & K;). Otherwise, the optimal strategySs.

' To be preciseK, plays a role only fof > 1" and in that cask, < K, <K,.

15



Proof: See the Appendix.

Thus if the investment cost is sufficiently lowetfact that firmA has invested in high quality
will not prevent firmB from doing so too. In this case it does not makedifference if
trademarks are protected or not, since imitatidhrneit occur anyway. For investment costs

higher thanK, firm B will however profit from engaging in product imtitan.

Next consider the case when fitaproduces high quality but its trademark is

protected from imitation. We then have

Lemma 2If S, =S4 and imitation is illegal theB, is an optimal strategy for fir if

the investment cost is largk ¢ K5). Otherwise, the optimal strategySs.

Proof: See the Appendix.

Thus with investment costs abotg but belowK,, firm B will invest in high quality if it is

prevented by trademark protection law from engagingoduct imitation.
If firm Ainstead produces low quality, firBimay invest in high quality without

risking exposure to imitation. Here firBis incentives are the following

Lemma 3If S, =S thenS is an optimal strategy for firl as long as the investment

cost is largeK > K,). Otherwise, the optimal strategySs.

Proof: See the Appendix.

Thus when firmA produces low quality, it is relatively more prafile for firmB to invest in
high quality, and firnB will do so unless the investment cost is ab&ye

Having determined firnB's optimal strategies as dependent on the actibfisro A

and whether imitation is illegal or not, we nowetatine the equilibrium strategies by

16



considering firmA's optimal strategies in the investment stage. &lz@e summarized in

Propositions 1 and 2 below.

Proposition 1 When imitation is legal equilibrium strategies ar
K>Ky —mt > > S=SandSs=S
Ks>K>Kyand <1’ —ma! >t $ =S, andSs = S,
Ke>K>Kz>Kiandl >1” -t > - Si=S andSs=Sq
Ki>Ks>K>Kiandl >1” - >73f > $.=S,' andg =S,

K <Ki S >t 5 Si=SandS =Sy
Proof: This follows fromK,; > K, >K;andK, > Kz > Ky if | <7,

To summarize, if the investment cost of high qyastvery low (K <K, ) both firms will
invest in high quality, and if it is very highk(> K,) none of the firms will do so. For
intermediate investment costs filwwill invest in high quality while firnB will instead
engage in product imitatioexceptwhen the investment cost is quite higl,(< K <K,) and
imitation above the threshold level is possible. In that case firAwill abstain from
investing in high quality and firrB will do so instead.

If trademark protection prevents all imitatione thptimal strategies of firA and thus

the equilibrium strategies are somewhat different.

Proposition 2 When imitation is illegal equilibrium strategiese

K>K,4 —  mt et 5 =S ands=S
Ki>K>K, — m'>m? - Si=Fands=S
K <Kj — oMottt 5 S=SandSs= S

Proof: This follows fromK, > Ko.

17



The equilibrium investment strategies are summednzdable 1 where the extent of

trademark protection (TP) is described in termthode levels: Weak, Intermediate and

Strong, determined by whether all, some, or noatih is allowed.

Table 1

EQUILIBRIUM QUALITY LEVELS

Imitation legall >1": | S, =S, S, =S, =S, [ Sa=S | S:=S
Weak TP = =S =S

S; =S, S, =S, = SB' S; =S, S =S
Imitation legal) <1': | S, =S, S, =S, S, =S, S.=S
Intermediate TP S, =S, s, =S, S, = SB. S-S
Imitation illegal: S,=S, | S,=S, S, =S, S,=S
Strong TP S=S, | S$=S, S =S S =8

Ks K4

The first row shows quality investment when imibatis unrestricted, in the second row

imitation up to but not beyond the levkls legal, and in the third row imitation is illdgdhe

effect on equilibrium strategies of strengtheniragiemark protection is essentially that the

conditions under which it is profitable for bothnfis to invest in high quality are extended:

when K, >K >K_, both firms invest in high quality if imitation iBegal, but only firmA if

they are not. In this sense trademark protectioreases investments in quality and this may

increase welfare. On the other hand, investmeris @so have to be taken into account.

The investment effects of trademark protection yrpht it also leads to dynamic

welfare effects. We now turn to a closer investaabf these.
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6. Dynamic Welfare Effects of Trademark Protection
To determine the welfare effects of trademark mtoide@ we consider the impact on profits
and consumers’ surplus for those cases where tia@ttgomotection will change either the
investment decisions or the production and priclagisions of one or both firms. As in
Section 4 above, we will check if it makes a diéfiece whether quality is evaluated using
post-advertising or pre-advertising consumer pesfees.

It is obvious fromTable 1that trademark protection affects investment pastenly

for intermediate levels of investment costs. Traethree cases. thth[Kl, Kz], both
firms invest in high quality under strong trademprétection, while otherwise firrA invests

in high quality and firnB chooses the imitation strategy. Let us denoteddise byCase 1
ForK D[Kz, K3] , firm A'invests in high quality and firf supplies low quality, and unless
there is strong trademark protection fiBithooses the imitation strategy. Thus investments
are not affected by trademark protection, only uétvels. Let us denote this case®gse

2. Finally, inCase 3whenK D[Kg, K4], firm A alone will invest high quality under strong
trademark protection, while under weak trademadtqation the reverse relation holds.
Under intermediate trademark protection firm A istgeand firm B imitates.

In Case laggregate investment costs are affected by tradigonatection laws and
investment costs must be incorporated in the defmbof profits. The results are summarized
in Table 2. SubscriptaVTP, ITP andSTPrefer to weak, intermediate and strong trademark
protection. Aggregate profit net of investment sastdenoted byz andT Srefers to total

welfare net of investment costs. For details, beeNppendix.
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Table 2
WELFARE EFFECTS OF TRADEMARK PROTECTION
Case1: K O[K,,K,]

Post-advertising tastes Pre-advertising tastes

c S\NTp post _ CSTPpost> CSSTPpost CSWTPpre - CSTP pre CSSTPpre
Thyre = Thyp = Tlstp Thyre = Thyp = Tlstp

TSWTP Pt = TSTP p08t> TSSTPpOSt TSWTP e = TSTP Pe> TSSTPpre

In Case 1 strong trademark protection reduces quality céffiéiation since it implies that
both firms invest in high quality. This reduces somers’ surplus in the market for high-
guality goods and increases it in the market fartpality goods. The net effect is negative
for post-advertising tastes and positive for preeatising tastes, see Expressions (15) and
(20). In terms of aggregate profits, imitationasdrable for firms since it reduces total
investment costs. For post-advertising tastesdhsumers’ surplus effect and the profit
effect have the same sign, and for pre-advertisiatges the profit effect dominates. Note that
in Case lthe welfare effect of trademark protection is ctetgly reversed compared with the
static case with exogenously determined qualitglevHere, strong trademark protection
leads to over-investment in quality.

TheCase 2welfare results are summarizedTiable 3 For details, see the Appendix.

Table 3
WELFARE EFFECTS OF TRADEMARK PROTECTION
Case2: K O[K,,K,]

Post-advertising tastes Pre-advertising tastes
CS\NTP post _ CSTPpost< CSSTPpost CSNTPpre — CSTP pre, CSSTPpre
Tyt = Tlrp < Tlsrp Thyte = Tlrp < Tlstp

TSWTP Post = TSﬂTP Pol< TSSTPpoSt TSWTP P = TS1TP < TSSTPpre
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In Case 2trademark protection increases quality diffef@idin. This increases consumers’
surplus in the market for high-quality good anduass it in the market for low-quality goods.
The net effect is positive for post-advertisingéasand negative for pre-advertising tastes
(Expressions (15) and (20)). Moreover, we know fiexpression (10) that aggregate variable
profits increase in the degree of quality differatndon. The overall welfare effects are obvious
in the left column, while in the right column thi#eet on profits dominates.

Table 4summarizes the welfare results @ase Jwith details in the Appendix):

Table 4
WELFARE EFFECTS OF TRADEMARK PROTECTION
Case3: K O[K,,K,]

Post-advertising tastes Pre-advertising tastes
CSTPpOSt< CSSTPPOSt: CSurp™™ | CSie "> CSe” = CSypp”
Thrp < Tlsp= Thyrp Thyp < Tlstp= Thyrp

TSTP pOSt< TSSTPPOSt: TSWTP Post TSTP Pre< TSSTPprez TSWTP P

In Case 3only one firm invests in high quality productidimm A under strong and firB
under weak trademark protection. In terms of welfareak and strong trademark protection
are therefore identical, while with intermediatedemark protection some imitation occurs

with similar welfare effects as @ase 2 We thus have

Observation 6:For investment costK D[Kl, Kz], trademark protection increases
investment in quality and reduces welfare as wetijality differentiationCase ).
For K O[K,,K,| (Case 2)rademark protection implies increased quality
differentiation and higher welfare. F&t [ [K3, K4] (Case 3 quality differentiation

and welfare is highest for intermediate trademadtgetion. All aggregate welfare
results are independent of the point of referepoe;advertising tastes or post-

advertising tastes.
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In all results so far only relative quality turnst@o matter. Thus, for example, an
increase inS; reduces aggregate consumers’ surplus under pestteihg preferences. For
alternative welfare measures, such as utility, kitsauality levels would matter, but at the
expense of a loss of comparability between prafitd consumer welfare. In addition, in our
framework the level of trademark protection affebis results since it determines the
likelihood of different scenarios. Specifically,thd anda affect the threshold levels for

investment costs that determine equilibrium investopatterns and, in turn, the likelihood of

the three cases. Using the fact thﬁt[O,I_J, it can easily be shown that

oK, <0 oK, <0
oa ol
oK, 0 oK, -0
oa al
oK, <0 oK, <0
oa al
oK, 0 oK, 0.
oa al

This leads to our last observation

Observation 7{i): TheCase 1scenario is more likely the more efficient thetation
strategy is, i.e., the higheanda are.(ii): TheCase 2scenario is less likely the more
efficient the imitation strategy is, i.e., the heglh anda are.(iii) The Case 3 scenario

is more likely the more efficient the imitationategy is, i.e., the highéranda are.

The intuition for the first result is simply thdttet more efficient the imitation strategy is, the
more attractive it is for firnB to use it. The second and third results follovesiit is less
attractive for firmA to invest in high quality when the imitation sagy is more efficient for

firm B.
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7. Unrelated markets — An Extension
In the base model of trademark protection we h#leevad for competition between firms.
Sometimes however strong trademarks are granteéegbian from free-riding also when
products are unrelated from the consumers’ persgecte., the case when firm demands are
unrelated in the sense that cross-price elasBaiie zero. This is often true in the context of
trademark dilution. It can however be shown thatrtiain results are essentially robust to
limiting the focus to unrelated demand. In thisteegcwe will merely account for the
gualitative results. A full proof is of course aahie from the authors on request.

Let there be two monopolistic sellers, filkand firmB, each selling goods with one
of two exogenously determined quality levels, higfality (or service)S, and low quality
S; . Since unrelated demand is not consistent witlpteeious model specification we look
at the simplest possible model that is. Specifycalle assume that demand is linear and that
quality differences are captured by the interceptthat demand i®, =S, -Q, and
P, =S; —Q; respectively, wher&, and S; are defined as before. Again, the marginal cost

of production is zero and the additional cost gfgying high quality is modeled as a fixed
costK. Also, timing is the same as in the base model.

Due to the monopoly assumption the choice ofegiiatvariable (price or quantity)
does not affect the results. Equilibrium pricesuations of quantities are derived from the
profit functions 77, = Q,(S, —Q, )and 77, = Q;(S; — Qg ). Using first-order conditions for
profit maximization with respect to own quantity fach firm, we arrive at expressions for

the variable profits (i.e., investment costs natwed):

2
m,=—2 and ﬂ5=%.
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The extensive form version of the game remains amgéd and is describedkigure
2. Equilibrium strategies are determined by whetredemarks are protected, together with
the cost of investing in high quality. To categerthe different cases three levels of

O O O
investment costsK: < K> < K3 can be derived, defined by, =7z,"™" , 7," =7, , and

LL _ LH 13
M, =71, .

The equilibrium strategies under Weak and Stroadeimark protection, i.e. whether
imitation is legal or illegal, are summarizedTiable 5 Again, the effect on equilibrium

strategies of making imitation or dilution illegalessentially that it extends the conditions

under which it is profitable for both firms to irstan high quality: whenzg >K > }21, both
firms invest in high quality if trademarks are @cted, while otherwise only one of the firms
does so. In this sense trademark protection inessiavestments in quality and this may
increase welfare. On the other hand, investmers @so have to be taken into account.

It is interesting to note that imitation/dilutiomly occurs in equilibrium when it is
relatively harmless, i.e., whenis small Case $. On the other hand, legal restrictions affect

the equilibrium outcome also when imitation/diluttis not observed3Jase 4.

0 0 O 0
370 be preciseK 2 plays a role only for specific parameter valuex tplyK1 < K2 < K.
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Table 5
EQUILIBRIUM QUALITY LEVELS WITH UNRELATED DEMAND

0 d = S :SL S, =S
Weak TP, K2 < K1 Sy =Sy A A T L
S =Sy S =Sy S: =S
O O — _ _
Strong TP, K2 <K Sa =Sy S,=S, S,=S,
SB:SH = SB=S|_
U O
K1 Ks
J o = _cl - _
Weak TP, K> > K Sa =Sy S, =S, |S\=S S. =S,
SB:SH SB:SB' SB:SH SB=SL
0 0 _ _ _ _
Strong TP, K2 > K1 Sa =Sy Sa =Sy Sp = Sy=S
$=S | S=Sy |S=S, S =S
O 0O 0
Kl K2 K3

We now consider aggregate welfare for those cabese the extent of trademark
protection will change either the investment detisior the production and pricing decisions
of one or both firms. As before, we will checktiimakes a difference whether quality is
evaluated using post-advertising or pre-advertismgsumer preferences.

It is obvious fronmTable 5that investment patterns are only affected fagrmiediate

m] O O O
levels of investment costs. There are two casesar\/lmD[Kl, Ks} (for K2 < K1) and

m] m] O O
when K D[Kz, Ks} (for K2 > K1), both firms invest in high quality under tradeknar

protection, while otherwise firrA invests in low quality and firmB invests in high. Let us

O O O O
denote this case lyase 4 The other case is whef D|:K1, Kz} (forK2 > K1). Here, both

firms invest in high quality if trademarks are @cted, while otherwise firrA invests is high

quality while firmB chooses the imitation or dilution strategy. Letesote this case yase
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5. Basically, this situation can only arise wteers small. Otherwise, the threat of trademark
infringement will prevent firmA from investing in high quality in the first place.

The aggregate welfare effects (measured as abowvshawn inTable 6

Table 6
WELFARE EFFECTS OF TRADEMARK PROTECTION (UNRELATED DEMAN D)

Case4: Sp =S and Sg = Sy under Weak trademark protection

Post-advertising tastes Pre-advertising tastes

Trademark protection increases welfafe  Trademanteption decreases welfare

Case5: Sa = Sa' and Sg = Sg' under Weak trademark protection

Post-advertising tastes Pre-advertising tastes

Mixed results Trademark protection decreases welfare

Under pre-advertising tastes, imitation or tradéndhllution reduces investments in quality,
and these are not valued by consumers ex post. Margarices in one or both markets are
reduced. Hence, aggregate welfare is higher wittrademark protection. Under post-
advertising preferences results are mixed. i large Case 4, the negative effects of
imitation/trademark dilution dominate since themno average quality is large, and
monopolistic firms have weak incentives to overastynent in quality for strategic reasons.
For smaller values af (Case 9, i.e. in particular when there is imitation buwit mlilution,
imitation reduces aggregate investment costs wideffect on average quality is moderate.
Hence, imitation may very well increase aggregatare. To sum up, theory provides no

clear-cut policy advice even in the case of uneelatemand.
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8. Conclusions and Policy Implications

An important motivation for this study was to exjgléhe circumstances under which
trademark protection laws, and extended trademategtion, are likely to increase welfare.
The overall results for welfare effects are ambiguto say the least. One general conclusion
thatcanhowever be drawn is that a justification on theugids that welfare-enhancing
investments in marketing need to be protectedyéstipnable.

If legislation is unlikely to affect investment petins, implying that a static framework
of analysis is appropriate, trademark protectioasdgeem to be beneficial in terms of
aggregate welfare. Under Bertrand competition $egislation does not affect firm behavior,
but under Cournot competition welfare is highamiitation is not an option for firms. The
reason is partly that imitation puts an upward gues on the price of low-quality products,
which has the consequence that the poorest conswareeexcluded from the market. In
addition, imitation reduces rich consumers’ willivggs to pay for high quality.

In a dynamic setting, results are less clear-cuth \&/total welfare standard,
trademark protection is beneficial to society afhipvestment costs are relatively highgse
2 andCase 3. In these cases total investments in qualityuaigfected by the policy chosen,
but trademark protection puts a downward pressartd® price of the low-quality product
which increases aggregate demand. It also incrélasesillingness to pay for high quality.
For lower levels of investment costase ] the policy affects investment, and if imitatian i
not allowed firms will tend t@verinvest in product quality, which reduces welfare.

These results hold independently of whether conssiare confused or not, i.e.,
regardless of whether pre-advertising preferencg®st-advertising preferences are used for
the welfare evaluation. More narrowly defined wedfanreasures, such as the consumer
welfare standard or the producer welfare standdsd, yield ambiguous results. However, if

pre-advertising preferences are used for welfaaduation, increased trademark protection
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tends to reduce consumer surplus. This suggestththargument for extended trademark
protection is generally weaker if quality is mainlye to marketing, and there is some
confusion as to what constitutes a genuine qudiffgrence. In this situation it could be
argued that legal imitation, perhaps supportedimful comparative advertising, is more
likely to increase consumer welfare.

We also find that it is more likely that increasetlemark protection reduces welfare
when imitation leads to tarnishment of the highligyd® This somewhat surprising result
depends on the investment effects of trademarlegtion, since in markets where
tarnishment is a real possibility, the range oestment costs for which firfa prefers
imitation to investment in high quality is extendeadd this mitigates the problem of over-
investment in marketing.

In general, the qualitative results are also inddpat of whether products are
assumed to be substitutes (the main model) orateckhnd sold in separate markets (the
more likely case for dilution). Hence, our studggests that economic theory does not
provide a basis for clear-cut policy advice. Indteghe main conclusion is perhaps that the
positiveandthe negative effects of trademark protection lavesimportant, and it is

therefore not at all clear that extended trademaokection would lead to welfare gains.

14 Case 1then becomes more likely.
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Appendix:

Definition of investment costs:

. LL
K. K,,K, K, are defined byz," =7,"", m,"" =", m," =" andm,"" =7,

_b*(S, =S, —I(@+D)(7S, - S, -1 (Ta +1)

“ 9(4S, —S. —1 (4a +1))?
« =P(S,-8)(7S, -8)

? 94S, - S,)?
K = b*X,X,

> (4S,-S)°(4S, -S -1 (4a+1)°

4b*(S, - S.)(5S, —2S,)
94s, - S,)?

Ka

where

X, =241 (25, -S,)+1@S, -S) - (S, -S)@S, - S))
X, =201 (6S, -S)+1(6S, -S) - 3S, -S,)(4S, - S)).

For 0<z<1 andl D[O,I_] we have thaK, <K, <K, andK, <K,.
A threshold level of imitation:

2 (45, -S)[X, +435,° -5 (268, -5)]
X, +1185,°-448,S +§

where
X, =20(14S,% +2S,S, ~7S.%) -6(aS, +S, )y/295,2 - 285, S, +8S,°

X, =4a” (28S,” +40S, S -235 %) +4a86S,” -16S,S -7S°).

| >1"implies K, <K,. Forl <1', K, is not relevant for investment or imitation decrs

since whenK > K, the highest attainable profit ig,"" =7z, .
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Proofsof

Lemma 1: SincK, > K, > K, it follows that

K S Kz N TCBHI S s HL >7TBHH N SB - SBI

Ko>K>K; — nBHI > nBHH >7[BHL — SE= SBl

K:>K;i>K — s >t set — S=S
Lemma 2: Sincd, > K, > K; it follows that

K>K; - st > — =9

K2>K - s >t — S=S
Lemma 3: Sincd, > K, > K; it follows that

K>Ky - st >t — =9

Ks>K - " >mtt — S =5

Tables 2, 3 and 4:
In Table 2the results for consumers’ surplus follow from e&tsition 4 since trademark

protection implies that =1, i.e.zincreases. When calculating differences in netifsrof

investment costs have to be included. Define 7z," +7z,™ -2,"™" . By Observation 3, the

function ¢ is decreasing ih Moreovert/l(l_): K. Thusg >0 for 0<K, <K, . For post-

advertising preferences the aggregate welfaretrislaws directly since effects on
consumers’ surplus and profits have the same Bignpre-advertising preferences we define

the functiony =TS,»" —TS;e " (Or equivalently, y =TS,,”° -TS,;."" ). It can be shown

that y is decreasing ih and)((l_): K. Thus forO< K, <K, we have thafy > 0. The results

in Tables 3and4 follow directly from Observations 3, 4 and 5.
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Figure 1. Demand structure
Utility

A

(b-P)S,

b-R)S
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Figure 2: Structure of the game

Firm A
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