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Minimum Quality Standards andInternational TradeKenneth Baltzer
1 IntrodutionThe main ontribution of this paper is to show that international trade dis-putes over Minimum Quality Standards (MQSs) are likely to arise even whenstandards are non-disriminating. More spei�ally, even if the osts of meet-ing the standards are exatly the same for all �rms, domesti and foreign,the impat on pro�ts may well di�er, and �rms will therefore prefer (andlobby for) di�erent levels of the standard.Most of the existing literature on the trade impat of MQSs assumes thatstandards are expliitly or impliitly disriminating in nature. Generally, ifa Minimum Quality Standard imposes higher osts on foreign �rms than do-mesti �rms, by design, implementation or administration, there are obviousreasons to expet that international trade disputes and ausations of pro-tetionism will arise. In Sturm (2006), this asymmetry is expliitly assumed.1



FOI Working Paper 2010/15Thilmany and Barrett (1997) and Ganslandt and Markusen (2001) supposethat domesti �rms are already in ompliane with the proposed MQS, whileforeign �rms are not. Implementing the regulation is therefore equivalent toimposing a tari� on foreign �rms. Fisher and Serra (2000) propose a modelin whih both domesti and foreign �rms are subjet to ompliane osts.However, ompliane osts are higher for foreign �rms than domesti �rms,as only foreign �rms are assumed to serve multiple markets eah requiringdi�erent levels of quality implying extra �xed osts. A notable exeption isMarette and Beghin (2010), who onsider a non-disriminatingMQS imposedto alleviate an externality. They show that if �rms are idential, a nation-ally optimal MQS would generally be higher than a standard maximisingglobal welfare (whih aording to the authors implies a protetionist mea-sure). The reason is that the national poliy maker balanes gains seured byalleviating the externality, with losses inurred by onsumers and domesti�rms. However, the poliy maker does not take into aount losses faed byforeign �rms.I present a simple partial equilibrium trade model of a domesti marketharaterised by imperfet ompetition and heterogeneous onsumers. A do-mesti and a foreign �rm supply a homogeneous good in a Cournot duopoly.The two �rms are idential in all respets exept that the foreign �rm faestransport osts. Thus, the model resembles the basi setup in Brander andKrugman (1983), whih shows that the two �rms an oexist in the mar-ket, as long as transport osts are not too high, albeit with the foreign �rm2



FOI Working Paper 2010/15apturing a smaller market share than the domesti �rm.Consumers di�er with respet to their willingness to pay for produtquality. They are, however, unable to observe the quality of the produt,generating a lassi ase of asymmetri information market failure (Akerlof,1970). To address the market failure, the government imposes a MQS (Le-land, 1979). Examples of ases that �t this desription reasonably well areMaximum Residue Levels of pestiides in food produts and hazardous hem-ials in plasti toys, and safety standards for automobiles, eletroni equip-ment and pharmaeutial produts.I show that the MQS has three e�ets on the market; i) it raises theosts of prodution; ii) it raises onsumers' willingness to pay for the prod-ut; and iii) it hanges the prie elastiity of demand. As the MQS is non-disriminating, the �rst two e�ets in�uene both �rms symmetrially. Iargue that in most likely ases, the prie elastiity of demand will inrease,whih hurts the foreign �rm more than the domesti �rm. As a result, theregulation, whih maximises domesti welfare, is more restritive than theone preferred by the foreign �rm, and the possibility for trade disputes arises.It is, however, also possible that the prie elastiity of demand delines, inwhih ase the results are reversed: the MQS bene�ts the foreign �rm morethan the domesti �rm, and the national welfare maximising standard be-omes more lenient than the one preferred by the foreign �rm.The paper ontributes to the literature on MQSs. A MQS is typiallyproposed in response to a market failure, of whih three types are identi�ed3



FOI Working Paper 2010/15in the literature; i) imperfet ompetition; ii) externalities; and iii) imperfetinformation.Spene (1975) and Mussa and Rosen (1978) showed that qualities hosenby a monopolist were generally soially sub-optimal. Another distortion wasidenti�ed by Shaked and Sutton (1982), who showed that duopolists wouldtend to over-di�erentiate their produts to relax prie ompetition. Theseissues were investigated further by a string of authors, inluding Das andDonnenfeld (1989); Ronnen (1991); Crampes and Hollander (1995) and Boom(1995), who showed that under various assumptions, MQSs ould ounterquality distortions generated by imperfet ompetition. Papers looking atMQSs in markets haraterised by externalities inlude Fisher and Serra(2000); Sturm (2006) and Marette and Beghin (2010).The present paper di�ers from these ontributions by assuming asym-metri information. I have not found many papers on MQSs whih addressasymmetri information problems. Darby and Karni (1973); Leland (1979)and Chambers and Weiss (1992) are notable exeptions, but they do notonsider international trade. Bureau et al. (1998) and Giannakas and Fulton(2002) also investigate asymmetri information, but in their papers the qual-ity deisions made by �rms are disrete and �xed (e.g. genetially modi�edvs. onventional food), whereas in my paper produt quality is ontinuousand endogenous. Also, they analyse the impat of a labelling requirement,providing full information to onsumers, rather than a MQS, whih onlyprovide information regarding the lower bound of quality.4



FOI Working Paper 2010/15The remainder of this paper is strutured as follows. The next setionintrodues the basi model. Setions 3 and 4 derive the market equilibriumin two distint ases, whilst setion 5 proves the main results of the paper.Setion 6 onludes.2 The model2.1 Produt quality and asymmetri informationA domesti and a foreign �rm sell a produt on the domesti market. As inBrander and Krugman (1983), markets are assumed to be segmented, so thedomesti market an be viewed in isolation. The produt is haraterisedby a level of quality, but onsumers are unable to observe the quality be-fore purhase or after onsumption, whih Darby and Karni (1973) refer toas a redene attribute. Note that the haraterisation of quality as a re-dene attribute, as opposed to an experiene attribute whih is known byonsumers upon onsumption, preludes the building of reputation as a vi-able strategy for the �rms. The attributes are, in priniple, detetable butonly through testing or the establishment of traeability systems, whih isbeyond any individual onsumer. This form of asymmetri information alsoimplies that goods are de fato homogeneous, as onsumers are unable todetet any attempt at produt di�erentiation. The examples mentioned inthe introdution (e.g. pestiides in apples or hemials in plasti toys) �tthis desription reasonably well. 5



FOI Working Paper 2010/15The failure by onsumers to observe produt quality generates asymmet-ri information market failure, and as in Akerlof (1970), the unregulatedequilibrium results in the under provision of quality. The argument is as fol-lows: assuming quality is ostly to provide, �rms have inentives for loweringquality to a minimum to minimise osts (note that unlike Akerlof (1970),here quality is assumed to be endogenously hosen by the �rms). If a �rmwas able to onvine its onsumers that its produt was of superior quality,it would be able to apture part of the onsumers' willingness to pay for thehigher quality. However, as onsumers have no way of verifying the laim, itis not redible. Firms have inentives for 'exaggerating' the level of quality,while supplying goods at minimum quality. Knowing this, onsumers shouldnot believe the �rms' laim. As a result, both produers would provide theminimum level of quality, and onsumers would onsistently expet this.To raise quality (and improve welfare), some kind of independent qualityontrol is needed. One possibility is that �rms hire a private third party er-ti�ation ageny to verify quality laims. If erti�ation fees are low enoughrelative to onsumers' willingness to pay for quality, a higher quality equi-librium ould emerge, provided the erti�ation is redible. This may notalways be the ase. As Jahn et al. (2005) point out, erti�ation agenies arealso eonomi agents, who may have inentives for skimping on veri�atione�orts to land lurative ontrats. Also, when produts are traded interna-tionally, onsumers in one ountry may not put muh trust in other ountrieserti�ation agenies. 6



FOI Working Paper 2010/15An alternative to private erti�ation is government quality ontrol. Thiswould be relevant if private erti�ation is more ostly or insu�iently red-ible. In this paper, I onsider a governmentally enfored Minimum QualityStandard. The funtion of the standard is to provide information to on-sumers. When observing the standard, onsumers know that produt qualityis not below the mandated level. Using the same line of reasoning as above,�rms have no inentives to raise the quality above the minimum level. Thus,the MQS e�etively forms onsumers' onsistent expetations about produtquality.2.2 DemandConsumers are heterogeneous with respet to quality, in that some onsumersare more sensitive about quality than others. I adopt a simple representa-tion of onsumer heterogeneity, whih is based on Mussa and Rosen (1978).Let onsumer heterogeneity be represented by a parameter, θ, whih is nor-malised over the range [0; 1]. For tratability, θ is assumed to be uniformlydistributed with unit density (f (θ) = 1) over this range. This produes alinear demand funtion, whih allows me to ignore the imperfet ompetitionquality distortions demonstrated by Spene (1975).Eah onsumer makes the disrete hoie between buying one unit of the
7



FOI Working Paper 2010/15produt or hoosing an outside option. Utility is given by
U =















V + θq − p if the regulated produt is onsumed
θq0 if the outside option is hosenwhere p and q are the prie and quality of the produt, V is the utility derivedfrom onsuming the regulated produt irrespetive of quality, and q0 is theexogenous quality equivalene of the outside option.The impats of a MQS depend ruially on how onsumers ompare thequality of the produt with the outside option. The set of onsumers that endup purhasing the produt are those whose taste parameter satis�es θ(q0 −

q) ≤ V −p. If the produt is onsidered low-quality (ompared to the outsideoption), q0 > q, and demand for the produt is generated by the least quality-onsious onsumers given by θ ≤ (V − p) / (q0 − q). For instane, onsumerswho are highly onerned about the possibility of hazardous hemials inplasti toys an instead hoose to buy wooden toys, whih are not hemiallytreated. Or, if the quality attribute in question is vehile safety, the outsideoption to buying an automobile ould be taking publi transportation, whihis often viewed as a safer option.In ontrast, if the regulated produt is onsidered to be a high-qualitygood (in terms of a partiular quality attribute) (q0 < q), the onsumersthat purhase the produt are haraterised by θ ≥ (V − p) / (q0 − q) � themost quality-onsious onsumers. I would argue that we are most likely to8



FOI Working Paper 2010/15enounter the low-quality ases, not least beause it makes more sense forthe government to regulate low-quality produts than goods that are alreadyviewed as being a high-quality option. The examples mentioned in the intro-dution typially fall in the low-quality ategory, where the outside option isguaranteed safe. However, opposite examples an also be onstruted. If thealternative to driving an automobile is riding a bike in heavy tra�, even alow-quality ar may be the safer option. In this paper, I will show that re-sults di�er in these two ases, as high- and low-θ onsumers reat di�erentlyto hanges in the quality of the produt.2.3 SupplyThe domesti and the foreign �rm are assumed to be idential, exept thatthe foreign �rm faes transport osts, t. The interpretation of t an begeneralised to inlude other trade osts, suh as spei� tari�s, as well as anymarginal osts di�erene between the two �rms. Thus, t < 0 ould representa foreign �rm that is su�iently more produtive than the domesti �rm tooutweigh the positive transport osts. I will assume t > 0 for the remainderof the paper. Assuming negative transport osts would not hange the resultsqualitatively, it would be equivalent to swithing the labels of the domestiand foreign �rms.Raising quality is ostly for �rms. I assume that marginal osts, c (q) ≥
0, are onstant in output and su�iently onvex in quality for an interiorsolution to be obtained (the exat seond-order ondition is presented and9



FOI Working Paper 2010/15disussed in the appendix). Let quality be de�ned over a given range, q ∈

[qmin; qmax] with c′(qmin) = 0, i.e. qmin is the level of quality that minimisesosts of prodution. I distinguish the two possible ases suh that in thelow-quality ase, q0 = qmax, whereas in the high-quality ase, q0 = qmin.3 Low-quality aseI normalise the quality of the outside option to zero, q0 = 0, implying that thequality is negative, q ∈ [qmin; 0]. Given the prie and quality of the produt,the marginal onsumer is exatly indi�erent to buying the regulated produtor hoosing the outside option. He is represented by the taste parameter
θ̃ (p, q) = −

V − p

q
(1)whih is positive for V < p as q ≤ 0. All onsumers with θ ≤ θ̃ purhase theprodut and the rest hoose the outside option. Thus, aggregate demand isgiven by

X (p, q) =

ˆ θ̃

0

f (θ) dθ = θ̃ (2)using the assumption that f (θ) = 1. As quality inreases towards 0, aggre-gate demand inreases until θ̃ = 1 and the market beomes satiated as allonsumers hoose the produt over the outside option.
10



FOI Working Paper 2010/15Aggregate inverse demand is
p (X, q) = V + qX (3)and pro�ts of the two �rms an be written as

πd (xd, q) = (V + q (xd + xf )− c (q))xd (4)
πf (xf , q) = (V + q (xd + xf )− t− c (q))xf (5)where xd and xf are the outputs of the domesti and the foreign �rm respe-tively. As argued above, given the assumptions of this model, the level ofquality is e�etively exogenous to the �rms, so output is the only strategivariable. With Cournot onjetures, Nash equilibrium output levels are givenby

xd (q) = −
V + t− c (q)

3q
(6)

xf (q) = −
V − 2t− c (q)

3q
(7)As long as transport osts are not too high, t < (V − c (q)) /2, the foreign�rm will not be pried out of the market despite ost disadvantages, althoughit will apture a smaller share of the market (as previously demonstrated byBrander and Krugman (1983)).Di�erentiating (6) and (7) with respet to q reveals how the two �rms11



FOI Working Paper 2010/15reat to hanges in the MQS
dxg

dq
= −

xg −
1
3
c′

q
(8)for g ∈ {d, f}. xg represents the output of �rm g, but it is also a measure ofthe marginal onsumer's willingness to pay for inreased quality as pereivedby �rm g. So in their output deisions, �rms balane the extra willingness topay for higher quality produts with the extra osts of ompliane absorbedby the �rm. As the domesti �rm has a higher market share, it aptures alarger share of onsumers' extra willingness to pay, and dxd

dq
>

dxf

dq
(reall that

q < 0), i.e. the domesti �rm will always respond to an inrease in the MQSby expanding output by more, or redue output by less than the foreign �rm.An alternative interpretation an be obtained from �gure 1, whih illus-trates the output deisions of the two �rms in the low-quality ase. Thedownward sloping solid lines (D) represent the pereived demand urve fa-ing eah individual �rm. The dashed lines (MR) are marginal revenues,whilst the horizontal lines (MC), illustrating marginal osts, are higher forthe foreign �rm than the domesti �rm due to transport osts.An inrease in the MQS generates two e�ets: Firstly, marginal osts riseas a higher quality is more expensive to produe. This e�et is symmetrifor both �rms. Seondly, the demand urve rotates outwards. Consumersare willing to pay more for higher quality, but this premium is not the samefor all onsumers. When the regulated produt is a low-quality good, only12
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p

xd, xf
∆xd∆xf

D

MR

∆MCd

∆MCf

Figure 1: Change in the MQS for the low-quality asethe least quality-onsious onsumers hoose to buy the produt for a givenlevel of quality, whereas the most quality-onsious onsumers hoose theoutside option. Thus, the marginal onsumer inreases his willingness to payby more than the infra-marginal onsumers, represented by the rotation inthe demand urve.The e�et on demand is asymmetri for the two �rms. The inrease inthe MQS makes demand more elasti, as the low-quality produt beomesa loser substitute to the outside option. As the domesti �rm has a largershare of the market than the foreign �rm, the domesti �rm faes a largerinrease in its pereived elastiity of demand. Therefore, the domesti �rm13



FOI Working Paper 2010/15redues its mark-up by more than the foreign �rm, whih results in a largerinrease (or smaller deline) in output ompared to the foreign �rm. I showlater in the paper that the inrease in output outweighs the deline in themark-up suh that the inrease in domesti pro�ts is still larger than theinrease in foreign pro�ts (or the redution smaller).4 High-quality aseWhen the regulated produt is onsidered to be a high quality good, om-pared to the outside option, demand is generated by the most quality-onsiousonsumers, θ ≥ (V − p) / (q0 − q). Normalising q0 = 0 as before (this timeimplying q > 0), it is lear that the ase is not very interesting unless p > V� if this was not the ase, all onsumers would buy the produt irrespetiveof quality. Thus, we an also normalise V = 0 and simply assume positivepries. With these assumptions, the marginal onsumer is given by
θ̃ =

p

q
(9)and aggregate demand beomes

X (p, q) =

ˆ 1

θ̃

dθ = 1− θ̃ (10)
14



FOI Working Paper 2010/15with inverse demand given by
p (X, q) = q (1−X) (11)Assuming Cournot onjetures, the Nash equilibrium output of the two �rmsan be derived as

xd (q) =
q + t− c (q)

3q
(12)

xf (q) =
q − 2t− c (q)

3q
(13)As before, I proeed by deriving how the two �rms respond to hanges inthe MQS

dxg

dq
=

1
3
− xg −

1
3
c′

q
(14)This time the pereived willingness to pay for higher quality by the marginalonsumer is 1

3
−xg, whih is negatively related to output. The reason is thatin the high-quality ase, the regulated produt attrats the most quality-onsious onsumers, and the marginal onsumer therefore has a lower will-ingness to pay for quality than the infra-marginal onsumers. As a onse-quene, the domesti �rm pereives a lower extra willingness to pay than theforeign �rm, and we �nd that dxd

dq
<

dxf

dq
, whih is the exat opposite of thelow-quality ase. The domesti �rm will expand output by less, or ontratoutput by more, than the foreign �rm.Figure 2 is onstruted in the same way as �gure 1. As before, an inrease15
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p

xd, xf
∆xd∆xf

D
MR

∆MCd

∆MCf

Figure 2: Change in the MQS for the high-quality asein the MQS raises marginal osts and rotates the demand urve upwards.However, the mode of rotation is di�erent. When the regulated produt isthe high-quality option, the most quality onsious onsumers, who respondthe most to an inrease in quality, are situated in the upper part of thedemand urve, whereas the more indi�erent onsumers are loated at thebottom. As a result, the aggregate demand beomes less elasti, induingboth �rms to inrease their mark-ups. Just as before, the e�ets are larger forthe domesti �rm than for the foreign �rm due to the di�erenes in marketshares.
16



FOI Working Paper 2010/155 Choie of standardHaving established how the markets respond to a produt standard, we annow take a loser look at how �rms and onsumers are a�eted by the stan-dard. It is easier to interpret the results if we onsider the pro�t funtionsin their general form:
πg (q) = [p (q,X (q))− c̃g (q)]x (q) (15)where c̃g (q) represents marginal osts inlusive of transport osts and is de-�ned as
c̃g (q) =















c (q) if g = d

c (q) + t if g = f(note that c̃′g = c′).Let qd and qf denote the MQS maximising respetively domesti andforeign �rm pro�ts (15). The �rst order ondition de�ning qg is
dπg

dq
= (p− c̃g)

dxg

dq
+ xg

(

p′q + p′x
dX

dq
− c′

)

= 0 (16)where p′q ≡ ∂p

∂q
and p′x ≡ ∂p

∂x
. From the �rst order ondition determiningoptimal output, we have that p− c̃g = −xgp

′

x, so we an rewrite (16) as
dπg

dq
= xg

[

p′q (qg)− c′ (qg) + p′x (qg)
dxh (qg)

dq

]

= 0 (17)
17



FOI Working Paper 2010/15for g, h ∈ {d, f} , g 6= h.The level of MQS preferred by eah �rm is determined by a balane ofthree e�ets, i) higher willingness to pay for higher quality; ii) higher ostsof prodution; and iii) a strategi interation e�et. A monopolist wouldlobby for a standard that balaned the inreasing willingness to pay with thehigher osts (the �rst two e�ets). However, in a duopoly, �rms also onsidertheir rival's response to higher quality. If an inrease in the MQS indues therival (�rm h) to ut bak on output, this would bring additional bene�ts to�rm g (p′x < 0 is the slope of the demand urve). A su�ient seond-orderondition for an interior solution is presented and disussed in the appendix.I an now establish the following propositions:Proposition 1. If the regulated produt is a low-quality good (q < 0), then
qf < qd. If instead the regulated produt is a high-quality good (q > 0), then
qf > qd.Proof. From (17) we an see that qd is haraterised by

p′q (qd)− c′ (qd) = −p′x (qd)
dxf (qd)

dq
(18)Insert (18) into (17) for the foreign �rm, evaluated at qd to get

dπf (qd)

dq
= xf

[

−p′x (qd)
dxf (qd)

dq
+ p′x (qd)

dxd (qd)

dq

] (19)
= −p′x (qd)xf

[

dxf (qd)

dq
−

dxd (qd)

dq

] (20)18



FOI Working Paper 2010/15From (8) and (14) we have that in the low-quality ase, dxd

dq
>

dxf

dq
, implyingthat dπf (qd)

dq
< 0 (note that p′x < 0), and in the high-quality ase, dxd

dq
<

dxf

dq
,resulting in dπf (qd)

dq
> 0. Hene, given q = qd, foreign �rm pro�ts an beinreased by reduing quality in the low-quality ase and inreasing qualityin the high-quality ase.Proposition 1 tells us that the domesti �rm will always prefer a higherstandard than the foreign �rm in the low-quality ase, and a lower standardthan the foreign �rm in the high-quality ase. The interests of domestionsumers in aggregate are provided by Proposition 2.Proposition 2. Let qCS denote the level of MQS maximising aggregate on-sumer surplus. With linear demand urves, qCS always lie between qd and

qf . If the regulated produt is a low-quality good, then qd > qCS > qf . If theregulated produt is a high-quality good, then qd < qCS < qf .Proof. With linear demand urves, pro�ts and onsumer surplus an be writ-ten as
πg (q) = δqxg (q)

2 (21)
CS (q) =

1

2
δqX (q)2 (22)

19



FOI Working Paper 2010/15where δ is used to denote the sign of q and de�ned as
δ =















1 if q > 0

−1 if q < 0Di�erentiating (21) with respet to q yields
dπg (q)

dq
= δxg (q)

(

xg (q) + 2q
dxg (q)

dq

) (23)Similarly, the derivative of (22) an be written as
dCS (q)

dq
=

1

2
δX (q)

(

X (q) + 2q
∂X (q)

∂q

)

=
1

2
δX (q)

(

xd (q) + 2q
∂xd(q)

∂q
+ xf (q) + 2q

∂xf (q)

∂q

)

Using (23) we get
dCS (q)

dq
=

1

2

(

∂πd (q)

∂q

X (q)

xd (q)
+

∂πf (q)

∂q

X (q)

xf (q)

)

Evaluated at qd, dCS
dq

has the same sign as dπf

dq
, and evaluated at qf , dCS

dq
hasthe same sign as dπd

dq
. It follows that qCS must lie somewhere between qd and

qf . Proposition 2 shows that the optimal regulation, seen from the perspe-tive of onsumers, in aggregate lies somewhere between the optimal regula-tion of the domesti and the foreign �rm (leaning more towards the foreign20
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dX
dq

< 0 (this is the ase for qCS), a number of onsumers around the marginalonsumer lose out, as the prie inreases by more than their willingness topay and they drop out of the market. When the regulated produt is alow-quality good, it is the other way around.Viewed from a politial eonomy perspetive, these results have inter-esting impliations. Suppose it is easier for the most quality-onsious on-sumers to organise for lobbying purposes than it is for the least quality-onsious onsumers. Then one ould imagine that a MQS determined by aoalition representing high-quality onsumers and domesti industry wouldbe very restritive and subjet to ausations of protetionism. However,unlike protetionism in the traditional sense (proteting domesti industryat the expense of foreign industry and onsumers), this trade barrier alsorepresents a form of �onsumer-protetionism�, proteting domesti industryand quality-onsious onsumers at the expense of foreign industry and qual-ity indi�erent onsumers (suh protetionism has been noted before, see e.g.Kerr (2004)).6 ConlusionIn this paper I have shown that international trade disputes over a MinimumQuality Standard (MQS) are likely to arise under plausible irumstanes.If the regulated produt is onsidered to be a low-quality produt relative torelevant outside options, a MQS would a�et demand in suh a way that a do-22
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AppendixA su�ient seond order ondition for the interior existene of qg an bederived as
d2πg

dq2
=
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p′q − c′ + p′x
dxh

dq

)

dxg

dq
+ xg

(

p′′q − c′′ + p′′xq
dxh

dq
+ p′x

d2xh

dq2

)

< 0(24)for all q. The ondition looks rather ompliated, but it all boils down to arequirement that c′′ is large enough. If we ignore the strategi e�et for amoment, we see that both osts and onsumers' willingness to pay inreaseswith quality, and if osts inrease too slowly, �rms will always prefer a higherMQS. The seond order ondition is more likely to hold in the high-qualityase, as p′′q = −dX
dq
. As illustrated in �gure 2, the marginal onsumer has26



FOI Working Paper 2010/15a lower willingness to pay for quality than the infra-marginal onsumers,so as demand inreases, the less quality-onsious onsumers swith to theregulated produt, and the marginal willingness to pay for quality delines.Although demand is likely to inrease with the MQS at relatively low qualitylevels, the appetite for higher standards quikly diminishes and is overtakenby the higher osts.In the low-quality ase, however, p′′q = dX
dq
, and demand for higher MQSan quikly spin out of ontrol if c′′ is small. Figure 1 illustrates that asdemand inreases, the more quality-onsious onsumers enter the marketinreasing the marginal willingness to pay for higher quality. If osts riseslowly, this indues �rms to lobby for an even higher MQS generating evengreater willingness to pay for higher quality and so on. This doesn't implythat the standard beomes in�nitely high, as at some point all onsumerswill hoose the regulated produt over the outside option and demand easesto rise (p′′q = 0). However, suh a orner solution is not very interesting andI rule it out by assumption.The strategi e�et (the last two terms of (24)) is the joker in the seondorder ondition, as the sign of the e�et is indeterminate. However, there isreason to believe that the strategi e�et would generally work in favour ofthe seond-order ondition holding. As long as the MQS has a positive e�eton demand, the strategi e�et would tend to hold �rms bak in their desirefor a higher standard. The tighter standard not only bene�ts my own �rm,but would also tend to indue my rival to expand output as well.27



FOI Working Paper 2010/15In this paper, I assume that c′′ is su�iently large for the seond-orderondition to hold. A orner solution is possible, but not very interesting inthis ontext. If the osts of raising quality remain very low, everybody wouldagree that a high MQS should be set to overome the asymmetri informationproblem, and there would be no grounds for disagreement between �rms,onsumers or governments over regulation.
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