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Chapter 1 

Introduction 

In the past decades game theory has developed several tools which resulted very f ru i t fu l i n the 

l i terature of indus t r ia l organizat ion where the strategic interact ion among agents is a central 

element. T h e game-theoretic v iewpoint has shown part i cu lar ly useful in the study of oligopoly 

settings where the impact of each firm's choice to her opponents cannot be reasonably neglected. 

In this thesis I make use of s imple dynamic games and game theoretic notions, basically 

invo lv ing the concept of subgame perfection. However, they are enough to highl ight some 

interesting Insights arising from the strategic behaviour of firms i n ol igopoly industries as well 

as f rom their interact ion w i t h other agents such as potent ial buyers and publ ic authorit ies . 

I n par t i cu lar , th is approach has been appl ied to different settings: the issues investigated are 

related to Foreign Di rec t Investments ' a t t rac t i on , to the Internal C a p i t a l Markets of diversified 

conglomerates and to buyers ' fragmentation. However, a common feature of the three works 

presented in th is thesis is that the analysis pays a part i cu lar at tent ion to the compet i t ion pol icy 

impl icat ions . 

In this C h a p t e r I sha l l introduce the questions addressed i n each work , anticipate on the 

m a i n results and comment on the pol icy impl i cat ions raised by each study. 
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1.1 Do conglomerate divisions compete differently than stand­

alone firms? 

Conglomerate mergers arc defined as mergers involv ing essentially unrelated enterprises. T h i s 

feature apparently alleviates concerns about increase of concentration and market power abuse. 

Nonetheless, the impact of conglomeration o n competi t ion has been the object of much economic 

discussion which s t i l l lacks of a formal underpinning: is conglomeration conductive to predatory 

pr i c ing or , in general, does i t faci l itate behaviours a imed at deterring entry or inducing exit 

of rivals? Yet , does conglomeration allow a n entry pattern different from the one of new b o r n 

stand alone firms? 

I n the work presented i n Chapter 2, we have t r i ed to understand whether being part of a 

conglomerate allows divisions to compete differently from stand-alone firms and hence whether 

and when conglomerate mergers should raise anti -competit ive concerns. 

I n do ing this , we have analysed the l ink between the financial policy operated w i t h i n the 

conglomerate a n d its divis ions ' product market behaviour. In part i cu lar , we have characterised 

the conglomerate Internal C a p i t a l M a r k e t by i t s abi l i ty t o appropriate d iv is ional internal re ­

sources a n d to reallocate them. T h i s real location results i n the cash flows from monopol ist ic 

divisions being p a r t l y used to subsidise the divis ions facing the more competit ive environment, 

whi ch , i n t u r n , affects the tatter's compet i t ive performance. 

However, we have assumed that the al locat ion of internal resources is not observable by 

rivals (or that i t is secretly renegotiable), so that we have ruled out any strategic role associated 

to i t . T h e impl i ca t i on of this is that subsidisat ion is s i m p l y done to alleviate the more severe 

agency problem of d iv i s i on facing more aggressive r ivals , without a specific commitment and 

anti-competitive purpose. Hence, i n our m od e l , the difference between a conglomerate d iv i s ion 

and a s tand alone firm does not stems from the former being faci l i tated to to commit to a given 

behaviour by hav ing a longer purse. I n spite o f th is , be ing subsidised makes conglomerate 

divisions peculiar competitors . Moreover, th is interplay and the pol icy impl icat ions that can 

be drawn are less s impl ic is t i c than what appears at first sight. 

F i r s t , being subsidised by the parent company does not necessarily i m p l y that divisions are 

made tougher competitors than equally profitable s tand alone firms. Indeed, i f the business 
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group is not financially strong, the infusion o f internal resources received b y the parent company 

induces a softer competit ive behaviour. Hence, subsidisation (and conglomeration) cannot be 

necessarily suspected with an anti-competitive implication. 

Second, being subsidised may facilitate the entry process of a conglomerate d iv is ion w i t h 

respect to the one o f a s tand alone firm. In par t i cu lar , by increasing a divis ion 's value, subsidi ­

sation makes more costly for an incumbent firm to commit to a n entry deterrence behaviour. 

Conglomerate divisions are, thus, more protected against r ival 's entry deterrence commitments 

and, i n this sense conglomerate mergers may have welfare improving pro-competitive effects. 

Moreover be ing assigned more a n d more f inancial resources as the r iva ls ' become more a n d 

more aggressive makes the d iv i s ion less reactive to the r ivals ' behaviour a n d affects the latter 's 

strategic commitment , i n case of accomodated entry. However, this represents an advantage for 

a financially heal thy business group, as i t discourages the incumbent 's " t o p dog" strategy, while 

i t m a y represent a cost for a financially weak conglomerate, as it discourages "pro-col lusive" 

commitments . 

F i n a l l y , a conglomerate merger may well give rise to anti-competitive concerns and restrict 

compet i t ion i n the markets where the divisions operate, even if joining a conglomerate does 

not enable a division to commit to a predatory (entry deterrence) behaviour, by mak ing its 

pocket deeper. A g a i n no-strategic subsidisation drives the result . I f entry is blockaded i n 

one market , the d iv i s ion operat ing i n the other may be (opt imal ly ) subsidised when facing 

compet i t ion . T o the extent that th is makes i t a tougher competitor , entry is made less profitable 

and i n some cases may be deterred also i n the second market , i n spite of a wider scope for 

compet i t ion . Moreover , subsidisation creates scope for miscoordinat ion o f the potent ia l entrants 

i n business group-dominated markets so that the economy may get s tuck to a n equ i l ibr ium 

where a l l the markets are monopol ised by the incumbent group, whi le compet i t i on would result 

i n b o t h of t h e m w i t h s tand alone incumbents . Hence, the financial l i n k created by the I C M 

between the two otherwise separate markets enables a financially strong business group t o 

extend monopol is t i c condit ions f rom one market t o another a n d correlates the probabi l i ty o f 

entry i n the two. 

N o t e that the impact of conglomeration o n product market compet i t i on cruc ia l ly depends 

on the conglomerate's financial s trength. T h i s might give empir i ca l content to the theory. 
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1.2 Can buyers' fragmentation deter entry? 

T h e work presented i n C l i a p t e r 3 is related to the discussion on buyers ' countervail ing power. It 

has been held that facing one o r few buyers instead of many dispersed buyers makes a difference 

for a seller. T h e reason is that either i n the former case the buyer(s) ' bargaining power is 

stronger a n d the seller market power is thus l i m i t e d or sellers' col lusion is more difScult to 

susta in . 

W e have contributed to this debate, focusing on the impact of buyers ' fragmentation on 

entry. In part icular , we have tr ied to understand whether and when buyers ' fragmentation 

l imi t s the competit ive pressure that a more efficient potential entrant exerts on an incumbent 

f i rm. Hence, does buyers fragmentation matter i n evaluating the anti -competit ive impact of 

mergers, as some recent decisions of the E u r o p e a n Commiss ion suggest? F i n a l l y , what can be 

done to faci l i tate entry when buyers ' fragmentation raises such problems? 

T o answer these questions we have considered a sett ing where some buyers simultaneously 

invite tenders to an incumbent firm and a (more efficient) potent ial entrant . Afterwards, buyers 

simultaneously decide whose b id to accept. T h e difference between the incumbent and the 

potential entrant lies i n the latter not having already incurred a fixed sunk investment which 

needs time to be carried out Hence, when bids are made the potent ia l entrant cannot credibly 

commit to enter: he w i l l only i f i t is patronised by enough buyers to recover the fixed costs. 

T h i s lack of commitment creates an asymmetry between the potent ia l entrant from a buyer's 

point of view. W h i l e by accepting the incumbent ' s b i d one is confident of obta in ing the good , 

accepting the potential entrant 's b i d is more risky. M a y b e i t gives up f rom entering so that 

the buyer must subsequently resort to the incumbent , a n d presumably pay a h igh price. T h i s 

creates the scope for miscoordination: w h e n the entrant bids a lower price t h a n the incumbent , 

i t is not obvious that i t is addressed by a l l the buyers. These m a y get s tuck to an equ i l i b r ium 

(less efficient from their perspective) where each buyer chooses to patronize the incumbent a n d 

ind iv idua l l y nobody has incentive to deviate . For this reason buyers ' f ragmentation may prevent 

entry by a more efficient producer and m a y al low the incumbent to fu l ly exert i ts market power 

despite the existence of the potential entrant . 

N o t e that the incumbent does not need to resort to expl i c i t vert i ca l restraints to deter entry ; 

it just explo i ts the cred ib i l i ty advantage offered by hav ing already sunk the costs. Note also that 
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a s imi lar effect o f buyers ' fragmentation might arise as a consequence of network externalities 

or o f economies of scope. F i n a l l y , this analysis provides some rat ionale for anything that helps 

buyers to coordinate, such as centralised buy ing agencies to w h i c h independent buyers delegate 

their purchasing decision. 

I n this contest we have also investigated the role o f a penalty p a i d to the unfulfilled buyers 

by the potent ial entrant i n a l lev iat ing the "perverse" effect of fragmentation. If the payment of 

the penalty is credible, i t may have two effects. I f the penalty it is sufficiently h igh , i t eliminates 

any r o o m for miscoordinat ion and the more efficient producer always enters. I n a sense, the 

penalty makes more costly to give up provid ing the good and acts as a commitment to enter . 

Such commitment could not be done through the sunk investment as i t takes t ime to be carr ied 

out. I f the penalty is not that h igh , i t reduces the scope for miscoord inat ion . T h e in tu i t i on is 

that the penalty reduces the risk o f accepting the entrant 's better b i d , w h e n prices are higher 

t h a n a threshold: i f the entrant should decide not to operate, one receives the penalty. T h i s 

reduces the cost of resorting to the incumbent i n a second step. In other words , i f the incumbent 

bids a price higher than the threshold , buyers f ind i t more profitable t o accept the entrant 's 

b i d , regardless i t enters or not . T h i s does not e l iminate equi l ibr ia i n w h i c h entry is prevented, 

but l imi t s the incumbent 's ab i l i ty to exert market power. Hence the penal ty can be effectively 

used by the potent ia l entrant to favour entry as well as by the social p lanner . 

1.3 Should incentives to attract FDI be banned? 

T h e increasing impor tant o f Foreign Di rec t Investments i n developed economies a n d the e m ­

phasis given since the 80's to the benefit of F D I i n the host countries (especially i n terms of 

employment creat ion a n d technological spillovers) have made F B I ' s a t t rac t i on a n economic p r i ­

o r i ty i n many countries. However, as open policies towards F D I have been adopted i n most 

of the countries, they have lost their effectiveness i n a t t rac t ing F D I . M o r e attention, thus, is 

be ing p a i d to the so ca l led "business fac i l i tat ion measures", w h i c h comprehend f inancial a n d 

fiscal incentives but also promot ional and assistance act iv it ies . S u c h measures are not new, 

but recently they have become more a n d more sophisticated a n d targeted to specific sectors 

a n d indeed to specific f irms. A s a result, compet i t ion i n terms of incentives among countries, 
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regions or indeed local authorities for the locat ion of a specific investment project has become 

more and more intense, and the amounts offered have reached remarkably high levels. T h i s 

has risen the question of whether compet i t ion is good i n this contest, whether a l l the involved 

countries would be better off by banning the possibi l ity to offer incentives. T h i s is the issue 

investigated i n the fourth Chapter . N o t e that the perspective is reversed w i t h respect to the 

others a n d the emphasis is not on the impact o f some behaviours o n compet i t ion but o n the 

impact of competit ion on welfare. 

To answer the previous question I have t r ied to stress a role of subsidy competit ion w h i c h 

does not always receive the appropriate attent ion. C o m p e t i t i o n , by induc ing an efficient a l ­

location o f the economic act iv i ty , may lead the investments where they generate the highest 

benefits a n d where they would not locate otherwise. W h e n this is the case standardising or 

banning incentives m a y prevent compet i t ion f rom developing its al locative function. Heace, 

even i f i t solves the problems associated to each country or region lack ing to internalise the 

effects of one's offer o n the others, it may generate another problem. Hence, i t is not obvious 

that every region should g a i n by bann ing incentives as wel l as t h a t the overall welfare of the 

compet ing countries should increase. 

In the work presented i n Chapter 4 ,1 have t r i e d to identify whether a n d when this argument 

holds. T o do this , I have adopted a different approach from the one generally used by the 

economic l i terature deal ing w i t h compet i t ion for F D I . I have assumed two asymmetric regions, 

one that benefits more than the other from F D I but that is not the most preferred location of the 

investing firm. T h i s allows to evaluate the previous trade-off. I n this set t ing i t is possible that 

subsidy compet i t ion makes the m u l t i n a t i o n a l invest i n the region where i t generates the highest 

benefits. T h i s would never happen by bann ing subsidies a n d might therefore decrease the joint 

welfare of the competing regions. I n par t i cu lar th i s is the case when compet i t ion takes place 

between very different regions, for instance a region w h i c h suffers from severe unemployment 

problems a n d a more prosperous one, a n d when the posit ive external i ty associated to F D I is 

sufficiently strong. 

A s a n immediate po l i cy i m p l i c a t i o n , the previous trade-off cannot be solved simply by a 

ban on subsidies but requires a more art i cu lated so lut ion. A case by case approach ought to 

be adopted and typ ica l ly on ly "depressed region" should be al lowed to offer subsidies when 
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competing w i t h advanced ones. Note that , i n pr inc ip le , the European Regulat ion i n this field 

seems t o follow this logic a n d a s imi lar approach is gaining importance also at W T O level. 

F i n a l l y , another important impl i ca t i on of the analysis is that the actual alternatives available 

to the multinational are relevant to evaluate the welfare effects of a ban on incentives. If i t is 

not obvious that the M N E invests i n either countries, should subsidies be banned, the welfare 

conclusions can dramat i ca l ly change. I n par t i cu lar , i t is important to evaluate whether the 

"outs ide opt ion" is desirable or not for the compet ing regions. In the former case the waste 

of resources associated to subsidy compet i t ion may be ampli f ied as the possibi l i ty to offer 

incentives turns one region against the other a n d makes them dissipate most o f the welfare 

gains associated to the M N E ' s l ocat ion ; viceversa, i n the la t ter case, the welfare increasing 

effect of subsidy compet i t ion may be emphasised as, regardless who wins the auct ion , it serves 

at avoiding an undesirable outcome for bo th the r iva l parties. 
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Chapter 2 

Internal Capital Markets and 
Product Market Competit ion 
(joint w i th Giacinta Cestone) 

2.1 Introduction 

In this paper we explore how internal capi ta l a l locat ion w i t h i n a diversified conglomerate, i n 

par t i cu lar w i t h i n a hold ing group, interacts w i t h the product market behaviour of subsidiaries. 

Convent ional wisdom suggests that the poss ib i l i ty of shi f t ing resources through a n internal 

capi ta l market ( I C M ) allows conglomerate divis ions to be stronger competitors i n the product 

market game. W e address this issue s tudy ing a n extension of A g h i o n - D c w a t r i p o n t - R e y (1998) 

model o f corporate finance a n d product market compet i t i on . 

T h e theoret ical l i terature o n internal c a p i t a l markets has addressed two m a i n issues. F i r s t , 

the re lat ive merits o f internal and external c a p i t a l markets have been established, i n order 

to assess whether internal markets create value.'- T h i s requires s tudy ing the al locat ion of 

resources among divis ions o f a diversified firm. O t h e r papers^ have gone further by analysing 

the o p t i m a l size a n d scope of internal cap i ta l markets . In b o t h cases, projects ' prof i tabi l i ty has 

been taken as exogenous, or dependent on d iv i s ion managers ' effort and incentives. P r o d u c t 

'This is the case in Gertner, Scharfstein, Stein (1994), and - more recently - Rajan, Servaes, Zingales (1998). 
'For instance, Stein (1997). 

12 



market competit ion has never been studied expl i c i t ly in these models. O u r paper tries to fill 

this gap, by recognising that the product market performance of divisions crucial ly depends o n 

resource al locat ion w i t h i n the internal cap i ta l market . 

T h e product market impact of conglomeration has been the object of much economic dis­

cussion. A main pol icy concern about diversified conglomerates is that cash flow-rich divisions 

may subsidise divis ions competing in other product markets. Since J o h n Rockefeller's S t a n ­

dard O i l C o m p a n y anti -trust case, this has been meant to i m p l y that conglomeration has 

anti -competit ive effects. A s Scherer (1980) reports, " the conventional wisdom, handed down 

from generation to generation of economists, tells us that S tandar d cut prices sharply i n spe­

cific local markets where there was compet i t ion whi le ho ld ing prices at much higher levels i n 

markets lacking compet i t i on" . In other words, within-conglomerate subsidisation is seen as 

instrumental t o predatory pric ing. ' ' T a k i n g a different perspective, other works have focussed 

on conglomerate entry as a pecuhar phenomenon w i t h respect to firm entry. Biggadike (1979) 

concludes his s t u d y of entry strategies and post-entry performances of forty business units of 

diversifying corporations c la iming that "establ ished firms can enter more easily and more ef­

fectively than newborn firms", a n d thus "cross-business subsidisation by established firms has 

favorable aspects as wel l as the more commonly expressed unfavorable aspects". M a n y other 

empir ica l studies a n d in formal discussions have pointed at the l ink between financial phenom­

ena w i t h i n diversified conglomerates and their product market behaviour. However, a formal 

analysis of this interact ion has not been carr ied out yet. 

W e analyse compet i t ion in R & D efforts between a subsidiary of an ho ld ing group (or business 

unit ) and a stand-alone firm. B o t h the subs id iary and the stand-alone firm need funds f rom 

the external c a p i t a l market i n order to operate. T h e amount of internal funds determines the 

agency problem w i t h outside investors, and thus the intensity of R & D effort exerted b y the firm 

(subsidiary) 's manager. T h e subsidiary 's internal funds, though, are endogenously determined 

by the capital a l locat ion decisions of the parent company. T h e al locat ion of internal funds t o 

subsidiaries is not observed by product market competitors , which rules out the possibi l i ty of a 

^This claim presumes that some capital market imperfection prevents stand-alone firms from getting their 
predatory activities funded by an external investor, whereas conglomerates - having an easier access to capital -
can provide their predatory divisions with a 'deeper pocket', l b our knowledge, there is no formal theory Unking 
the financial synergies realised in pure conglomerates and the predatory potential of conglomerate divisions. 
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strategic al location of funds. In spite of this assumption, there is s t i l l room for I C M decisions 

to affect subsidiary managers ' product market behaviour. 

W e show that a subsidiary 's product market behaviour differs substant ia l ly from that of 

an equally profitable stand-alone firm. T h i s result derives from the fact that , as a subsidiary 's 

r iva l becomes more aggressive, the subsidiary 's incentive problem vis-d-vis external investors 

is exacerbated, which makes internal funds relatively more valuable to i t . A s a consequence, 

the headquarters is always mlling to shift funds to those subsidiaries facing more aggressive 

competitors. T h r o u g h this channel , product market compet i t ion affects cap i ta l al location among 

subsidiaries of an ho ld ing group. T h i s i n t u r n has a n impact on the subsidiary manager's effort 

choice, a n d thus on its product market strategy. 

However, subsidisation from the parent company does not necessarily spur a business unit ' s 

competitiveness. I n o u r model , managers under a tight leash (that i s , w i t h large financial needs) 

are the most l ike ly to compete fiercely: they are ready to pay a h igh pr ivate cost i n order to 

commit t o a tough behaviour a n d get the i r projects funded. Subsidis ing a business un i t that 

is struggl ing to survive has thus a perverse effect: the manager, no longer under the pressure 

that her project is shut down, " takes i t easy" and fights less aggressively against competitors. 

Conversely, a manager w i t h low financial needs knows t h a t her posit ion is safe. T h u s , her effort 

jus t responds to monetary incentives. W h e n her business uni t is subsidised, the manager can 

keep a higher share of the profits for herself, a n d therefore competes more aggressively so as 

to increase her monetary returns. These formal results confirm that subsidiaries of an ho ld ing 

groups are peculiar competitors on the product market , but also suggest that many statements 

about the anti -competit ive impact of conglomeration lack a formal underp inning . 

Conglomerat ion affects compet i t ion also through the entry process. W e analyse this issue 

from two perspectives. 

F i r s t , we consider the entry prob lem for a subs id iary of a n ho ld ing group to s tudy whether 

i t differs f rom that of a stand-alone firm, as analysed i n R i d e n b e r g and T i ro l e ' s (1984) seminal 

paper on entry deterrence and accommodation. For instance, a financially weak stand-alone 

firm can be easily deterred from entering the market i f the incumbent r i v a l commits t o a high 

level of R & D effort. Tough compet i t ion reduces the firm's value a n d the income pledgeable 
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to external investors, mak ing i t impossible for the firm to get funded and enter the market.'* 

Deterr ing entry of a subsidiary of an holding group is more difficult: faced w i t h a tougher 

r i v a l , the potential entrant w i l l be 'subsidised' through the parent company 's internal cap i ta l 

market . T h i s infusion of internal assets w i l l allow entry in spite of the aggressive strategy of the 

r i v a l . A n t i c i p a t i n g this, the r iva l is discouraged from adopting such entry deterrence strategies. 

In this sense, the internal cap i ta l market acts as a credit line contract w i t h a bank aimed at 

deterring predation by long purse r ivals . 

M o r e generally, a strategic move m a k i n g the rival more aggressive does not only spur a 

product market response from the subsidiary manager. It also induces a capital infusion i n 

favour of that subsidiary. T h i s alleviates the impact of the rival 's strategic move in two ways. 

F i r s t , the value of the business uni t is increased due to the capi ta l infusion, which counteracts 

the loss in prof itabi l i ty caused by h a v i n g a tougher r iva l . T h i s is the "pro -entry" effect described 

i n the previous paragraph. O n top of this , the cash infusion makes the manager tougher when 

it competes i n strategic substitutes a n d softer when i t competes i n strategic complements. 

T h i s reduces the subsidiary 's responsiveness to the rival 's effort choice, i .e. the slope of its 

react ion function, and thus discourages the incumbent firom m a k i n g any strategic commitment 

when entry is accommodated.* O v e r a l l , subsidiaries of a n ho ld ing company are 'protected ' 

against the r ivals ' strategic moves. W h i l e this is always desirable when these are aimed at 

deterring entry, when entry is accommodated, conglomerate entry may also br ing about some 

costs w i t h respect to independent entry, as being less rffiponsive to the incumbent 's effort choice 

discourages any pro-collusive strategic move. 

Second, we study the entry process i n markets where the subsidiaries of a business group 

are the incumbent firms. W e show t h a t cap i ta l real location operated w i t h i n the conglomerate 

creates a l ink between otherwise separate markets a n d may enable the business group to extend 

lack of compet i t ion i n one market t o another market where the scope o f competi t ion i s , i n 

pr inc ip le , wider. A s a result , conglomeration makes entry less l ike ly i n a l l the markets where its 

subsidiaries operate a n d correlates the probabi l i t ies of entry i n markets completely unrelated 

•'This is simply the idea that a 'short purse' firm is vulnerable to predatory strategies aimed at deterring entry 
or inducing exit from the market. On this, see Telser (1966) and Bolton and Scharfstein (1990). 

' A s Fudenberg and Tirole (1984) point out, when entry is accommodated, the incumbent's incentives to make 
strategic commitments depend on the sign and the intensity of the strategic effect, which in turn is determined 
by the slope of the entrant's reaction function. 
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in any other respect. Note t l i a t , in our model , this occurs despite the al location of internal 

resources is not observable a n d cannot be used as a commitment device to deter entry. 

T h i s paper contributes to the theoretical research on the interact ion between corporate fi­

nancial decisions and product market competit ion. F i n a n c i a l pol icy may affect the market game 

in several ways. I t can make a firm more or less vulnerable to predation (Bolton-Scharfsteih, 

1990), c ommit the firm to a part icular market strategy (Brander -Lewis , 1986), or convoy signals 

to the firm's competitors (Gertner -Gibbons-Scharfste in , 1988). F i n a n c i a l p o l i c y matters also in 

that it can facil itate co l lusion among competing firms (Maks imov i c , 1988), or create ' f inancial 

barriers ' to entry in the produc t market (Cestone-White , 1998). Ours is the first attempt to 

analyse the effect of internal capita l market decisions on product market compet i t ion . 

O u r work also brings new policy implicat ions on the compet i t ive impact of conglomerate 

mergers. C o m p e t i t i o n pol icy theorists have focussed m a i n l y on the real effects of mergers on 

compet ing firms. Conversely, we point at the interplay between a merger's effect o n firms' 

financial condit ions a n d p r o d u c t market behaviour. T h i s interplay, however, operates i n a less 

s impl ic is t i c way t h a n the s tandard v iew predicts and the impact of conglomerate mergers on 

compet i t ion may be more delicate to assess than what appears at first sight. For instance, 

even i f by becoming part of a business group a firm may benefit from subsidisat ion from tiie 

parent company, i t is not necessarily made a tougher product market compet i tor . Hence, a 

conglomerate merger ought not to be necessarily suspected w i t h a n ant i -compet i t ive impl i cat ion . 

Indeed, by merging w i t h a financially healthy un i t , a new-born firm becomes able to deter the 

r ivals ' predatory behaviour . T o the extent where this is a imed at deterring e n t r y / i n d u c i n g exit , 

the merger w i l l pos i t ive ly impac t consumer' surplus. Viceversa , we show t h a t conglomeration 

may.g ive raise to ant icompet i t ive concerns even if i t is assumed out that a richer endowment 

of financial resources can be used as a commitment to a predatory behaviour . For instance, 

through subs id isat ion operated by the Internal C a p i t a l M a r k e t , conglomerate mergers between 

established firms m a y have an anticompetit ive impact i n the markets where the firms operate, 

i n spite of the fact that these markets are completely unrelated in any other respect. M o r e 

generally, our analysis impl ies that merger investigations should carefully take into account the 

jo int effect of mergers on firms' finance and competitiveness. 
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2.2 Capital allocation within an holding group 

2.2.1 T h e m o d e l 

In this section we abstract from product market competit ion, i n order to focus on the functioning 

of internal capi ta l markets. W e analyse the opt imal a l locat ion of resources w i t h i n a ho ld ing 

group composed of two subsidiaries (business units) r u n n i n g independent projects. 

E a c h subsidiary is run by a manager,*" 'who needs to invest a n amount I in order to start a 

project , and is endowed w i t h an amount of assets y . These can be thought of as a subsidiary 's 

retained earnings, hqu id assets, and any other asset that can be pledged as collateral and help 

raise funds on the external cap i ta l market . T h e headquarter of the holding group has the 

contro l rights on t o ta l internal resources A. In other words, the headquarter has the r ight to 

appropriate and redistribute subsidiaries ' assets: he can seize the subsidiaries ' tota l resources 

A and allocate Ai and A2 to subsidiaries 1 and 2, provided Ai + A2 = A. 

A f t e r subsidiary d iv i s ion managers are assigned Ai < Ihy the headquarters, they must resort 

to outside investors to obta in the add i t i ona l funds I — Ai. Outside investors are completely 

passive in our model . W e just require that they break even i n order to be wi l l ing to finance a 

project . 

Pmjects: 

Once started, each project is subject to moral hazard . A f ter the project is financed, manager 

i chooses a level of R & D effort ej to develop a new, product . T h e level of effort is observed 

by neither the headquarters nor the external investor. T h e manager also chooses a verifiable 

act ion Oi. T h i s variable represents those actions Uke h i r ing a monitor or release control r ights t o 

investors, that enhance the expected prof i tabi l i ty o f a project and yet can be contracted upon.' ' ' 

W i t h probabi l i ty z; = e< + Cj subs id iary i succeeds in developing a new product a n d yields the 

re turn itt. W i t h probabi l i ty 1 — Zi, the project fails a n d the return is 0. 

Preferences:. 

A l l agents are r i sk -neutra l . E a c h subs id iary manager enjoys a private benefit B from r u n n i n g 

^The assumption that each subsidiary is run by a different manager rules out any diversification effect h la 
Diamond (1984), whereby cross-pledging the income of various projects run by the same manager improves the 
latter's incentives and thus the firm's borrowing capacity. 

^See footnote 15 later. 
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a project. Effort et has a private cost C (e j ) to the manager. We assume that C (ej) takes the 

following form: 

C7(e.) = 
when Ci>e 

when Cj < e 

w i t h I < e < 1.® 

T h e verifiable ac t i on also has a pr ivate cost 70^. We assume 7 > , that is , o is relatively 

more cost ly than effort. T h i s assumption ensures that - whenever possible - i t is more efBcient 

to i n c r e ^ e the expected prof i tabi l i ty of a project by induc ing a high level of effort through 

managerial incentives, rather t h a n contract ing on a high level of Oj. 

Timing: 

T h e t i m i n g of events is as follows (see also F igure 2-1): 

t = 0 (Internal cap i ta l market al location) T h e headquarters seizes t o t a l resources A a n d 

allocates Ai and A2 t o subsidiaries 1 a n d 2, 

t = l ( F i n a n c i a l contracting) E a c h subsidiary manager raises I — A, on the external capi ta l 

market a n d signs a contract w i t h outside investors. 

t=2 R e t u r n s are realised and outside investors are p a i d according to the financial contracts. 

Financial contracts: 

T h e model l ing of the financial contract ing sub-game follows Agh ion -Dewatr ipont -Rey (1998). 

E a c h manager raises funds I — Aj on the external capi ta l market and contracts on the outside 

investor's share of returns (oj) and on the verifiable action Uj . 

T o derive the op t imal al locat ion of total internal resources we solve the geime backward. 

Hence, we first s tudy the managers ' financial contract ing problem for any g iven level of internal 

funds. T h e n , we analyse how internal funds should be assigned to subs id iary managers i n order 

to maximise the ho ld ing group's value. 

"e can be interpreted as the minimum level of effort under which managerial moral hazard is detected. 
Obviously, the optima! level of effort will always lie above e. 
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The parent company Subsidiary managers Subsidiary Returns 
optimally allocates raise /-^,- from managers choose 
total internal resources external capital their effort e, 

market 

F igure 2-1: Time — line 

2.2.2 D i s c u s s i o n : W h a t is a n i n t e r n a l c a p i t a l m a r k e t ? 

I n our model , an internal capi ta l market is characterised b y headquarters ' control over sub­

sidiaries ' assets." T h i s feature has already been emphasised in previous theoretical work on 

I C M s (Gertner, Scharfstein and S t e i n , 1994, Ste in , 1997, a n d M a t s u s a k a - N a n d a , 1999). S t a n d ­

alone firms seek funds on the external market using their own assets as col lateral . A s the 

amount of internal assets determines the financial contract w i t h outside investors (and thus the 

firm's incentives), the value of each firm depends solely on that firm's cash and collateralisable 

assets. Conversely, i n an internal capital market , the headquarters has the author i ty to shift re­

sources across business units , so that subsidiaries' values are j o in t ly determined. F o r instance, 

"headquarters c a n draw o n the col lateral value o f project 1 to obtaun funds, but then pass 

these funds to project 2" (Stein, 1997). T h i s author i ty m a r k s the difference between corporate 

headquarters and a common outside lender. 

A n important question is then w h y should i n d i v i d u a l firms decide to c o m m i t their resources 

to a common party. O u r paper cannot give a n answer to th i s question, as the merger stage is 

not modelled exp l i c i t ly . " ' L e t us s imply point out that firms may bear some ex-ante uncertainty 

about the prof i tabi l i ty of their projects, their R & D costs, or the strength of product market 

r ivals , and thus be w i l l i n g to share risk. C r e a t i n g a n ho ld ing group by p u t t i n g a l l assets under 

'We do not assume, neither endogenously derive, stronger monitoring incentives for headquarters. Conse­
quently, the latter has no informational advantage with respect to outside investors. 

" O u r focus is on the product market behaviour of an already established holding group, not on the incentives 
to carry out a conglomerate merger. Obviously, the analysis indirectly sheds light on some benefits and costs of 
mergers that have not been studied so far. 
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the same roof is then a way to implement a r isk-sharing contract between firms that is unl ikely 

to be enforceable i n reality. Cred i t l ine contracts are a n alternative way to share r isk among 

different f irms. However, credit lines are usually not contingent o n f i rms ' ex-post condit ions, 

whereas i n our model the headquarters ' o p t i m a l al location rule docs depend on parameters such 

as the degree of competi t ion in each respective market . 

O u r mode l assumes that subsidiary managers are assigned assets Ai a n d A2 by corporate 

headquarters, and then raise add i t i ona l funds on the external market . T h i s set t ing well describes 

the funct ioning of a holding group, an organisational structure adopted b y many diversified 

conglomerates. W i t h i n a ho ld ing group, different business units (or subsidiaries) have the 

formal author i ty to s ign f inancial contracts w i t h outside investors. Y e t , the parent company, 

ho ld ing a ma jor i ty of shares, has contro l on the subsidiaries ' assets, which allows a consistent 

real location of resources to take place w i t h i n the group. T h i s suggests that ho ld ing groups, as 

well as mul t id iv i s i ona l firms, are an important example of internal capi ta l markets .^ ' 

M o d e l l i n g the internal cap i ta l market aJso requires to define the headquarters ' objectives. 

W e assume that the headquarters maximises the subsidiaries ' t o ta l value (that is , the N P V 

plus the benefit from running the project) . T h e assumption that the headquarters internalises 

subsidiary managers' private benefits may seem questionable. We motivate th is assumption on 

two grounds. F i r s t , i f we v iew conglomeration as a r isk-sharing contract a m o n g entrepreneurs, 

then the la t ter w i l l design the c o m m o n party 's incentives so as to internalise the private benefits 

from r u n n i n g their projects. Second, the assumption captures the idea that headquarters also 

enjoys its ovni private benefit from hav ing one more subsidiary under c o n t r o l . T h i s idea is 

confirmed by the obser-ration that headquarters, differently from external investors, have a bias 

towards cont inuat ion of projects that take a long t ime to show posit ive prof its . '^ 

" F o r instance, Houston et al.(1997) and Houston and James (199S) find that, in bank holding companies, 
"subsidiary loan growth is more closely tied to the cash flow and capital position of its holding company than it 
is to the bank's own cash flow and capital position. This evidence suggests that multiple bank holding companies 
establish internal capital markets to allocate scarce capital within the organisation." 

'^Stein (1997) assumes that control rights allow the headquarters to appropriate a fraction ^ of the private 
benefits associated with any project it oversees. 

'•^For instance, BJggadike (p. 209) argues that "the established firm does provide an environment in which 
.... early mistakes can be tolerated; some extra time to make good provided. Capital markets do not provide 
this environment." The headquarters' bias for continuation can then result by the design of headquarters' 
incentives (as suggested in the first point), or rather be a side-product of the top management career concerns, 
as subsidisation of unprofitable projects may 'cover up' early mistakes in project selection. 
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2.2.3 T h e s u b s i d i a r y m a n a g e r ' s f u n d r a i s i n g p r o b l e m 

A t date 1, for a given level of A,-, subsidiary manager t offers outside investors a contract {aj ,Oj} 

that solves: 

maxei,ai,ai [(1 - « t ) (cj + Cj) TTi-C (ej) - + B - Ai] 

s.t. 0 < < 1, Ci > 0, Oi > 0, Cj + Oi < 1 

a < ( e , + a i ) 7 r i > J - A ( / f l ) 

e i € a r g m a x 5 (1 - (e, + Oi) vri - C7 (ai .e i ) (7C) 

where B is the private benefit f rom running the project^''. T h e constraint (IR) ensures that 

outside investors are w i l l i n g to finance the project. ( J C ) is the manager's incentive constraint . 

A s proved in the A D R model , the solution to this problem depends on the amount of in terna l 

financial resources available to the manager. T h i s is s tated i n the fol lowing lemma: 

L e m m a 2 The solution to the subsidiary manager's financial contracting problem is charac­

terised as follows: 

• \i Ai> Ai = I — eTTj (shirking region); 

a J < 1, a | = 0, a n d is the largest so lut ion to the equation: 

ei[Ki-l3{ei-e)] = I-Ai 

• ii Ai < Ai (bonding region) 

a* = i, o* = i = f i - ? , a n d 6^ = 6 

Proof . See A g h i o n , Dewatr ipont , R e y (1998) • 

" W e assume that the private benefit is high enough for the manager to be always willing to undertake the 
project (as long as she can convince outside investors to finance it). More formally, we require that B > 7 [:j - e] . 
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T h e in tu i t i on for this result is the following: as the verifiable act ion Oj is very costly, the 

manager avoids to resort to i t unless external financial needs (/ — Ai) are very large. Managers 

that do not need outside finance at a l l set at and so as to maximise the project 's net present 

value. A s 7 > TP,-. Net Present Value maximisat ion requires that Oj = 0, W h e n external financial 

needs are s m a l l {shirking region), the firm can s t i l l ob ta in funding without resorting to costly 

commitments . T h u s , the opt imal .contract sets Oi = 0 as i n the first best. I n th is region, when 

the external financial needs increase s l ightly , the f i r m gives investors a higher share of returns 

o,- (which reduces the nicinager's incentives and hence eJ) , but does not contract on a higher 

level of the costly act ion . Conversely, when external financial needs are large {bonding region), 

the firm leaves a l l the monetary returns to investors. T h u s , the manager is obl iged to take the 

costly but verifiable action flj i n order to increase the investor's expected repayment a n d obta in 

addit ional funds.^^ 

P r o m the above solution, we obta in the value of each business uni t as a funct ion of internal 

resources Ai: 

Vi{Ai)J + ^^^<^ 
\ e*{Ai,'Ki)'Ki-^{e*{Ai,iTi)--ef-I + B \lAi<Ai<I 

A s expected, Vi{Ai) is increasing i n the amount of internal resources. Internal resources 

alleviate the manager 's fund rais ing problem by reducing her reliance on outside finance. In 

part icular , i n t]x6 bonding region, the larger is Ai (the smaller the external financial needs), 

the lower is the level of the costly act ion o* necessary t o obta in outside funds. In the shirking 

region, a larger Ai allows t o reduce the share of profits Oj to be left t o outs ide investors and 

thus t o improve manager ia l incentives. I n b o t h cases, the increase i n At raises the business 

unit ' s value. 

'^This illustrates a more general principle in corporate finance that weak entrepreneurs may be obliged to take 
inefficient actions in order to get their projects funded. These are actions that reduce the firm's net present value 
but increase its repayment capacity, and thus the availability of external funds. For instance, hiring a monitor 
may alleviate agency problems and thus increase the income pieadgeable to investors, but it also imposes an extra 
cost on the firm. Thus, only firms with large financial needs hire a monitor (i.e. borrow from a bank), while 
well-capitalised firms typically borrow from uninformed investors. For this result, see HolmstrOm-Tirole (1997). 
Relinquishing control rights to investors is another way of increasing the pledgeable income, though imposing a 
private cost on the entrepreneur. Indeed, only young and badly capitalised firms leave much control to investors 
(venture capital contracts are an example). 
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A2 A 

Figure 2-2: TTJ < 7r2-

T h e objective of next subsection is to analyse how internal funds should be allocated between 

two subsidiary managers w i t h different projects. T o do so, we w i l l assume that the two projects 

differ i n their pro f i tab i l i ty ffj, and ask whether additional internal assets are more valuable to 

more or less profitable business un i t . O u r results are based on the following L e m m a (see also 

figure 2-2). 

L e m m a 3 Suppose the two subsidiaries have different profitability levels: TTI <n2- For the less 

profitable subsidiary: 

• the bonding region is wider: Ai > A2 

• the value function is shifted downwards. 

• the value function is uniformly steeper. 
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P r o o f . 

n -om the definition Ai = I - ewi, i t follows immediate ly that |~ < 0. Outs ide investors 

are less wi l l ing to finance less profitable projects. T h u s , for worse projects, the threshold 

level of internal finance below which the manager must resort to action a , is higher. 

I n the shirking region: ^ = ^ + M + m - S)] > 0 

T h i s is always t rue , as: 

e*solution to e| [Tfj - /3(e| — e)] — I - Ai impl ies : [TTJ - /?(e* - e)] > 0, a n d (ie* > jJe>-n 

implies: = 2^e--'/3e-ir > ^- that a decrease i n project prof i tabi l i ty has a direct 

impact on the subsidiary 's N P V , a n d an indirect impact through reduced incentives. 

In the bonding region: 
dv 7 2 ( I - A i ) > 0 

A decrease i n iti makes i t more difficult to raise funds. T h u s , the subsidiary manager 

must choose a higher level of Oj. T h i s allows the project to be funded but reduces its 

N P V . F i n a l l y , in Ai = Ai the derivative ^ does not exist, b u t i t can easily be checked 

that V(7r i ) < V{w2) Vjr j < 112 i n these k inks . 

I n the shirking region: 

5 V 9^6 
dAidiVi dAidiTi 

dAid-Ki 

dNPVi] 

dei + £1 
dAi detdwi 

de* 
dAi 

1-13 

w h i c h is s tr i c t ly smaller than zero. A decrease i n TT; has two effects o n the slope of the 

value funct ion. T h e first t e r m i n the above expression is the incentive effect: the smaller 

TTj, the more serious the incentive problem, the higher the posit ive i m p a c t of addi t ional 

in terna l resources on effort < 0j a n d hence o n net present va lue > 0^. 

O n top of this , for a smaller TTJ, the increase i n effort due to more in te rna l resources 

has a stronger impact on net present value %^J^. < 0 (convexity effect). 
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In the bonding region: 

_ _ 2 _ < o 
OAidiii {itiY^ 

A n increase in internal resources allows the manager to commit to -a lower level of the 

costly act ion. T h i s effect is more beneficial the more she is desperate for funds, that is 

the lower is itj}'' 

L e m m a 3 implies that internal funds are more valuable to less profitable business units. T h e 

intui t ion for this result is quite simple. Internal financial resources are valuable i n that they 

alleviate the subsidiary manager's agency problem vis k vis external investors. Less profitable 

subsidiaries suffer more serious agency problems; thus, for these business units, the marg inal 

benefit associated w i t h an increase i n internal resources is higher. W e now t u r n to the o p t i m a l 

al location of resources w i t h i n the holding group. 

2.2.4 T h e H e a d q u a r t e r ' s p r o b l e m 

A t date 0, the headquarters.allocates Ai and A2 to each subsidiary i n order to maximize the 

sum of their expected surplus , given the amount of to ta l internal resources A it is endowed 

w i t h : 

m a x V{Ai,iTi) + ^ ( ^ 2 , ^ 2 ) 
A1.A2 

s.t. Ax +A2 ~ A 

From L e m m a 3, i t follows immediate ly that the o p t i m a l a l locat ion of internal resources is as 

stated below: 

Proposi t ion 4 Within an internal capital market the optimal allocation rule is such that in­

ternal resources always flow from more profitable to less profitable subsidiaries. 

P r o o f . See A p p e n d i x B for a detai led so lut ion . • 

'^See Appendix A for a more formal proof. 
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Internal financial resources matter because they reduce the managers ' agency problem vis 

A. v is external investors. T h i s problem is exacerbated for a less profitable business un i t , which 

makes addit ional internal resources more valuable to i t . T h i s justifies weak business uni ts ' 

subsidisation i n holding groups. O u r result is consistent w i t h previous empir i ca l work showing 

that resource al locat ion in diversified firms seems to ignore t rad i t i ona l market indicators of the 

value of investment such as Tob in ' s q}"^ 

In our simple sett ing , the internal cap i ta l market creates value as i t minimises to ta l agency 

costs bi) smoothing incentive problems across business units. W e assumed out any informational 

advantage of conglomerate headquarters w i t h respect to external investors. Y e t , the I C M has 

st i l l a valuable role, due to i ts control right over subsidiary assets.'** Stand alone firms cannot 

implement the " r o b i n hood" a l locat ion rule stated above, as ex-post r i ch entrepreneurs would 

never re l inquish their assets i n order to help weaker firms. . T h e y can commit to do so ex-ante, 

by g iv ing the property right on their assets to a common party. T h i s , in our view, is a main 

consequence o f conglomerate mergers. ' ' ' 

One important caveat is that the al locat ion of to ta l financial resources follows cr i ter ia which 

are different from the ones d r i v i n g the a l locat ion of internal assets. Obviously , headquarters w i l l 

never subsidise, but rather w i l l shut down business units w i t h a negative value. One may then 

argue that i f the pr ivate benefit B was not inc luded i n the headquarters ' objective funct ion, 

the headquarters w o u l d also shut down subsidiaries i n the bond ing regime (as i n this regime, 

the N P V is always negative), a n d channel funds to new projects. T h u s , the assumption that 

a subsidiary 's value to the headquarters includes the manager's private benefit seems to play 

a cruc ia l role. W e mot ivated th is assumption i n section 2.2.2. Moreover , even if headquarters 

only cared about subsidiaries ' N P V , ' bond ing ' business uni ts wou ld not exist but the rest of 

our analysis would s t i l l ho ld for the sh i rk ing case. 

"Lament (1997) finds that that when oil companies' profits were hurt by the 1986 oil crisis, investment was cut 
not only in oil-related divisions but also in nonoil-related divisions. This suggests that the cash flow generated 
by more profitable oil segments was partly transferred to non-oil segments, that is, poor-divisions subsidisation 
did take place. 

Control rights over assets also mark the difference between internal and externa! capital markets in Gertner-
Scharfstein-Stein (1994). In their model, though, the headquarters' control rights create value by improving the 
headquarters' monitoring incentives, and thus endogenously generating an informational advantage over outside 
(common) lenders. 

' ° 0 n this, see the discussion in section 2.2.2. 
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T h e sohition to the headquarters' opt imizat ion problem is presented in detai l in Append ix 

B . Here we just point out that the op t imal al location changes according to the tota l amount of 

internal resources. Roughly speaking, i f J4 is sufficiently h igh , tota l resources w i l l be al located 

so that both business units remain in the sh irk ing region, but the weaker subsidiary receives 

relatively more (ylj > A^)- I f A is not too h igh , it is op t imal to transfer internal resources to 

the less profitable subsidiary u n t i l this is pushed to the boundary between the bonding and the 

sh i rk ing region {AI = Ai), and assign the residual resources to the more profitable business 

un i t . The intu i t i on is that l y i n g i n the bonding region is very costly, i n part icular for the less 

profitable subsidiary; hence it is always opt imal to avoid this to be the case. F ina l l y , i f A is very 

low, the weaker business unit is pushed as close as possible to the bonding-shirking threshold , 

by receiving a l l internal resources (A^ — A). 

2.3 Capital allocation and product market behaviour 

W e now t u r n to analyse how internal cap i ta l a l locat ion interacts w i t h subsidiary managers ' 

product market behaviour. O u r objective is to explore whether business units of an ho ld ing 

group do enjoy a competit ive advantage w i t h respect to stand-alone firms, as conventional 

wisdom suggests. 

T h e t i m i n g is the same as i n the basic model presented i n section 2.2, except that now 

business units compete on the product market . A t date 0 the headquarters allocates Ai a n d A2 

to each subsidiary. A t date 1 each manager writes a contract {ai,ai} w i t h outside investors to 

raise the amount I — Ai from the external cap i ta l market a n d chooses her level of unverifiable 

effort Cj. A t date 2 compet i t ion takes place and returns are realised. 

Product market competition 

Subsidiary 1 and subsidiary 2 operate i n separate product markets. T h u s , they differ i n that 

they may be faced w i t h more or less aggressive competitors . T o s impl i fy the analysis , we assume 

that subsidiary 1 competes i n a duopollst ic market while subsidiary 2 is a monopolist i n its own 

market (assuming t h a t subsidiary 2 just operates i n a less competit ive ol igopolistic market wou ld 

not add much insight to the analysis) . W e denote w i t h R subsidiary I 's r iva l . C o m p e t i t i o n 

between firm R and subsidiary 1 is model led following Agh ion -Dewatr ipont -Rey (1998): a firm 
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(subsidiary) receives the return TT only i f its project succeeds and the rival 's project does not. 

T h i s is the case, for instance, when R f e D for a new product is being carr ied out , and B e r t r a n d 

compet i t ion takes place between successful innovators. Under this assumpt ion , f i rm i's project 

(wi th i = 1,R) generates a positive return w i t h probabi l i ty Zj (1 — Zj) w i t h i =^ j a n d Zi = a,-+e,-. 

Simultaneous financial contracting 

We assume that firms (subsidiaries) ' managers simultaneously wri te their contracts w i t h 

external investors a n d pick their R & D effort. A s i n Aghion -Dewatr ipont -Rey , this rules out 

any commitment effect associated w i t h the choice of contracts: " t h e firms' choices of contracts 

and levels o f effort are based on their expectation regarding the other firms' contracts and 

efforts..,the contract actual ly signed by one firm cannot affect its r ival ' s strategic choice and 

the firm w i l l not t r y to manipulate its r ivals ' strategies when determining the terms of its own 

contract."^" Moreover , we assume that internal cap i ta l market allocations are not observable by 

product market rivals (or equivalently that the headquarter cannot credibly commit to a given 

al locat ion of internal funds). T h i s second assumption rules out the possibi l i ty of a strategic 

a l locat ion o f internal funds. In spite of th i s , we w i l l show that capital real locat ion w i t h i n the 

conglomerate allows subsidiaries to compete in a different way than stand-alone firms. 

We solve the game backward, s tar t ing w i t h the managers' financial contracting problem. 

We focus on subsidiary 1 (the compet ing subsidiary) since the problem for subsidiary 2 is the 

same as i n the previous section. 

2.3.1 T h e c o m p e t i n g m a n a g e r s ' f u n d r a i s i n g p r o b l e m 

For s impl i c i ty , we assume that firm R has internal resources equal to / . In other words, firm 

R does not need to resort to outside investors to develop i ts project. Therefore, at date 1, 

for a given value of subsidiary I 's effort z i , firm R picks the first best levels of verifiable and 

unverifiable effort so as to maximise : 

^°This is equivalent to assuming that contracts are observable but can be secretly renegotiated. This is a 
main difference between our view of the product market effects of financial contracts, and Brander-Lewis' (1986) 
argument that financial contracts are credible commitments. 
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maxan.ea [{CR + an ) {1 - 2I)TT - C{eji) -JOR + B-I] 

s.t. eR>0, aR>Q, eR + aR<l 

T h e solution is: 

which characterises f i rm R's best reply function as: ZR{ZI) = e + ^1 

Subsidiary I's manager, for any level of internal funds Ai and for any level of the rival 's 

effort ZR, offers outside investors a contract { a i , a i } that solves:^' 

T h i s programme is analogous to the one analyzed i n section 2.2, where jr must be replaced 

w i t h 7r ( l — ZR) . Therefore, the so lut ion follows L e m m a 2, w i t h ir(l — ZR) subst i tut ing TT: 

L e m m a 2 - b i s (Aghion-Dewatripont-Rey,1998) The solution to the competing subsidiary's 

programme is the following: 

• if Ai > Ai~ I — eir{l — ZR) (shirking region): 

« ! < 1, a * = 0 , ej ( .4i ,2fl ) is the largest solution to: 

' A s competition reduces firm's NPVs, the private benefit B must satisfy the stricter condition; B > 

max, [(1 - ai) (ei +ai){l~ZR)w-C(er)-jtti+B- Ai] 

s.t. 0 < a i < 1, e i > 0, o i > 0, e i + a i < 1 

« i ( e i + a i ) 7 r i ( l - 2 f i ) > 7 - A i {IR) 

e i € a r g m a x e j (1 - a i ) (ei + OOTTI (1 - z « ) - C ( a i , e i ) (IC) 

eilv{l~ZR)-P(ei~e)] = I-At 

- e to ensure that the project's social value is positive. 
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• if J4I < Ai (bonding region): 

Note that a n increase i n the r ival firm's effort zji has the same impact o n subsidiary 1 as 

a decrease i n profit ir , since and TT are relevant t o subsidiary 1 only through its perceived 

profit (1 — Zfijir. T h i s solut ion allows us to obtain the value function of subsidiary 1 for any 

level of the rival 's effort zn (the value function of subsidiary 2 is the same as in section 2.2.3, 

assuming 7r2 = TT): 

\ e l ( A i , Z f l ) ( l - 2 R ) 7 r - f ( e I ( y l i , ^ H ) - e ) ^ - / + -B ii Ai {ZR) < Ai < I 

P r o m L e m m a 3, one can immediately argue that an increase i n the r ival 's effort zn (a decrease 

in perceived profit (1 — zji)Tr) shifts the value funct ion downwards and makes i t steeper. T h e 

latter is stated in the fol lowing: 

L e m m a 5 Product market competition reduces a subsidiary's value and makes it more heavily 

dependent on the availability of internal assets. Subsidiaries facing more aggressive competitors 

then have a higher shadow value of assets. 

Proof. Increasing z^ is equivalent to reducing TT i n the model of section 2.2. T h u s , from 

L e m m a 3 it follows that : -^g^ > 0. • 

2.3.2 H o w c o n g l o m e r a t i o n affects c o m p e t i t i o n 

Since we assumed t h a t the internal al location of assets is not observable, the headquarters 

chooses Ai and A2 tak ing zji as given. Hence, at date 0, for each possible level of Z R , the 

headquarter maximizes the j o in t value of the two business uni ts : 

maxV{AuZR) + V{A2) 
Ai,A2 

s.t. Ai+A2 = A 
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T h e solution to this problem gives rise to an o p t i m a l allocation of assets, A\ (zji), for any 

possible level of the rival 's effort z / j . R o m L e m m a 5, the following Propos i t i on can be proved 

to hold : 

Proposit ion 6 Within an holding group, subsidiaries operating in a more competitive envi­

ronment are assigned nlatively more assets by corporate headquarters: Ai{zii) > A2 for any 

ZR > 0. Moreover, as a subsidiary's rival gets tougher (zn is increased), more assets are 

assigned to that subsidiary (AI is increased). 

T h e above result confirms the conventional w i s d o m about diversified conglomerates that 

cash flows from monopolistic divisions are partly used to subsidise divisions competing in the 

product market. In much economic l i terature, this statement has been meant to i m p l y that such 

subsidisation has anti -competit ive effects."'^^ O u r analysis shows that this is not necessarily the 

case. 

Let us now compare the product market behaviour of subsidiary 1 to the behaviour of a 

stand-alone f i rm headed by an independent entrepreneur, endowed w i t h the same project (with 

profitabiUty TT) a n d the same initial amount of assets (^). In bo th cases, the amount of internal 

assets determines the manager's incentives and thus the intensity of R & D effort exerted. T h e 

subsidiary's resources, though, are endogenously determined by the capi ta l al location decisions 

of the parent company. B y Propos i t i on 6, we know that subsidiary 1 receives internal assets 

from subsidiary 2. T h u s , at date 1 i t is endowed w i t h an amount of assets AKzji), w h i c h is 

larger than its in i t i a l assets ^ for any ZR > 0. Will this make subsidiary 1 a tougher competitor 

than a stand-alone firm? T h e fol lowing propos i t ion shows that the answer crucial ly depends 

on the level o f in i t i a l assets - j . 

Proposit ion 7 For any level of the rival's effort zn, there exists a threshold level of assets 

A (ZR) such that a stand-alone firm endowed with j > < mil compete more 

softly (toughly) than a business unit of an holding group being subsidised by the parent company. 

Proof . See A p p e n d i x C . • 

'*For instance, it has been maintained that "conglomerate size is especially conductive to predatory pricing" 
as a division may "subsidise its predatory operations with profits from other markets" (Scherer, pp. 335-336). 
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Subsidisat ion does not always spur a business unit ' s competitiveness. In our model , m a n ­

agers under a tight leash (that is , in the bonding regime) are the most l ikely to compete fiercely: 

they are ready to pay a high private cost i n order to commit to a tough behaviour and get their 

projects funded. Subsidis ing a business unit i n the bonding regime has thus a perverse ef­

fect: the manager, no longer under the pressure that her project is shut down, " takes i t easy" 

and fights less aggressively against competitors. Conversely, a manager i n the shirking regime 

knows that her pos i t ion is safe. T h u s , her effort just responds to monetary incentives. W h e n 

her business unit is subsidised, the manager can keep a higher share of the profits for herself, 

and therefore competes more aggressively so as to increase her monetary returns. 

These results show that the product market behaviour of a business un i t of an holding group 

differs substant ia l ly f rom that of a stand-alone firm, but they also suggest that the t rad i t i ona l 

view on the anti -competit ive impact of conglomeration is too s impl is t i c . Conglomerat ion affects 

competit ion also through the entry process. T h u s , before proceeding to a po l i cy analysis , we 

study the entry prob lem for a subsidiary of an ho ld ing group. 

2.4 Application 1: Conglomerate entry 

A complete analysis of the competit ive effects of conglomeration must take into account the 

effectiveness of conglomerate entry into new markets . T h e idea that " en t ry is much freer, and 

presumably more effective than we h a d believed whi le t h i n k i n g i n terms of new-f irm entry on ly " 

dates back to the late 50s.^^ In his analysis of entry into the computer industry , Brock (1975) 

maintains that " t h e on ly method of entry is . . . by subsidisation of the computer effort from 

other act ivit ies of the corporat ion (as R C A a n d General E l e c t r i c d i d before the i r w i t h d r a w a l ) " . 

A n d i n a recent empir i ca l study, D u n n e , Roberts a n d Samuelson (1988) find t h a t the patterns 

of entry, growth a n d exit for new firms differ substantial ly from the ones of conglomerates that 

diversify by entering into a new industry. A l l these works stress " t h e need for a theory of entry 

that includes diversif ication by already exist ing firms" (Biggadike, 1979). 

Economic in tu i t i on suggests that subsidisation of the entrant business un i t by the parent 

company should make life easier for the former. Indeed, we can show t h a t - owing to the 

"See Hines (1958), p. 133. 
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capital reallocation process w i t h i n the I C M - subsidiaries of holding groups are 'protected' 

against incumbents ' strategic moves aimed at deterring entry. T o this purpose, we modify 

our model to include an in i t i a l entry stage. A t this stage, the incumbent f irm R can credibly 

commit to a product market behaviour different from the ex-post opt imal one. After observing 

this commitment , the holding group plans whether to enter or not i n the industry by promoting 

subsidiary I's activity. T h e rest of the t iming is the same. 

T o see why the entry problem for a business unit is peculiar , consider the case of an i n c u m ­

bent p laying a " T o p D o g " strategy,^"* that i s , c ommit t ing to a tough product market behaviour. 

A strategic move m a k i n g the incumbent more aggressive does not only spur a product market 

response from the subsidiary manager. It also induces a cap i ta l infusion i n favour of that sub­

sidiary. T h i s alleviates the impact of the incumbent 's strategic move i n two ways. F i r s t , the 

value of the subsidiary is increased due to the capital infusion, which counteracts the loss i n 

prof i tabi l i ty caused by having a tougher r i v a l . Second, the cash infusion makes the manager 

tougher when i t competes i n strategic substitutes and softer when i t competes in strategic com­

plements. T h i s reduces the subsidiary 's responsiveness to the r ival 's effort choice, i.e. the slope 

of i ts reaction f imct ion. O w i n g to the above effects, the entry problem for a business uni t of 

an ho ld ing group differs from that of a stand-alone f i rm, as analysed in Fudenberg and Tiro le ' s 

(1984) analysis of entry deterrence a n d accommodation. 

2.4.1 T h e i n c u m b e n t ' s s trategic i n c e n t i v e s 

E n t r y deterrence 

Let us first analyse the incumbent 's incentives to deter entry. Before entry takes place, the 

incumbent can credibly commit to a higher level o f ZR (i.e. shift its own reaction function 

upward) by overinvesting i n verifiable R & D activit ies . In other words, he can choose o/j > 0 

and pay a private cost 'yan?^ T h i s may decrease the entrant 's value u n t i l it cannot get its 

project funded. 

A financially weak stand-alone firm (say, firm F) can be easily deterred from entering the 

^•"For this terminology, see Pudenberg-Tirole (1984). 

'^Remember that the post-entry optimal level of OR for the incumbent is zero, as he has no external financial 
needs. 
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market. Tough compet i t ion reduces the firm's value and the income pledgeable to external 

investors, making i t impossible for the firm to get funded and enter the market.^' ' For instance, 

assuming the new firm has no internal funds ~ 0), entry is deterred i f a/j is chosen such 

that : 

^ F ( 4 ( o i ? ) . 4 ( t t f l ) . 0 ) < 0 

where zJ,(o/j) and z%{a{i) are date-2 equi l ibr ium R & D levels i f F enters, and z^(a/j) = e j j+o / j . 

Clear ly , the op t imal entry-deterrence action is such that V>(zj i (aj j ) , 2:Jj(oJj), 0) = 0. T h e cost 

of deterring entry is thus 7 0 ^ . 

Deterr ing entry of a business unit of an ho ld ing group is more difficult. T o see th i s , note 

that the incumbent 's overinvestment has a smaller impact on subsidiary I ' s post-entry value 

^ i ( 4 K ) > 4 K ) . ^ l K ) ) : 

dVi ^ dVi dzR ^ dVi dAi dzR ^ 

daR dzR daR dAi dzR das 
dVi dVi dAi 

dzR dAi dzR 

{-) (+) 

the first t e r m is the entry-deterrence effect for a stand-alone firm: a tougher r iva l reduces the 

firm's value and makes entry less profitable. T h i s effect is al leviated for a business u n i t : faced 

w i t h a tougher r i v a l , the potent ia l entrant w i l l be 'subsidised' through the parent company 's 

internal cap i ta l market (by Propos i t i on 6, > 0). A s a consequence, deterr ing entry of 

subsidiary 1 requires p i ck ing aR > U'R and thus imposes a higher cost o n the incumbent,^^ 

A n t i c i p a t i n g this , the incumbent may be discouraged from adopt ing such entry deterrence 

strategy. In this sense, the interna! cap i ta l market acts as a credit l ine contract w i t h a bank 

^'This is simply the idea that a 'short purse' firm is vulnerable to predatory strategies aimed at deterring entry 
or inducing exit from the market. On this, see Telser (1966) and Bolton and Scharfstein (1990). 

^'In our model, the benefit from deterring entry of a financially weak stand-alone firm is also higher. Being 
subsidised by the parent company (Ai'> 0), the business unit manager chooses a lower effort level than the 
stand-alone entrepreneur (see Proposition 11). Thus, the stand-alone firm is perceived as a more dangerous rival, 
which encourages the incumbent's entry deterrence behaviour. 
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aimed at deterring predation by long purse rivals. 

E n t r y accommodation 

Things are more complex when the established competitor is wi l l ing to accommodate entry. In 

the first stage of the game, by choosing an appropriate level of UR, the incumbent can commit 

to higher or lower levels of ZR, in order to enjoy strategic gains and earns higher profits. A s is 

well known, i n case of accommodated entry the incumbent 's strategic incentives depend on the 

nature of competit ion, that is on the slope of the entrant 's best reply function. 

In our model (as in Aghion -Dewatr ipont -Rey ) , the nature of product market competition is 

endogenously determined by the firms' financial conditions. A business unit w i t h a high level 

of internal resources (i.e., i n the shirking regime) w i l l compete in strategic substitutes. If ZR is 

increased, the perceived prof i tabi l i ty 7r(l — ZR) is decreased. In order to attract external funds, 

the outside investor's share of returns must be increased, weakening the manager's incentive 

to exert effort. Conversely, a financially weak business unit (bonding regime) w i l l compete i n 

strategic complements. W h e n external financial needs are large, being confronted w i t h a tough 

competitor makes i t difficult to get funded. Thus , as the r iva l increases its R & D effort, the 

firm is obliged - i n order to obta in external finance - to invest more i n verifiable R & D activities 

(raise Oj) and thus increases its effort z,. 

W h e n competit ion is i n strategic substitutes, an incumbent firm w i l l typ ica l ly overinvest 

i n verifiable R & D activities i n order to make the entrant softer and increase its own profits. 

T h i s strategic commitment is more valuable for the incumbent the larger is the strategic effect, 

i.e. the reduction i n the entrant's effort fol lowing the increase in its own effort.^* T o evaluate 

this strategic effect, let us compute the slope of the divis ion 's best reply funct ion. P lugg ing 

AI (ZR) i n the so lut ion to the manager's programme (ZR) — eJ (AI(ZR),ZR) we obta in the 

modified best response function Zj (ZR) . Interna l resources' real location does not only shift the 

best response funct ion , as impl ied by Propos i t i on 7, but also affects its slope: 

See Fudenberg-Tirole (1984). 
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dzR dzR dAi dzR 

( " ) (+) 

The first t e r m is the slope of the best reply function for a stand-alone firm, which is negative. 

The second terra captures the reallocation effect. If the r iva l gets tougher, the headquarters 

subsidises the competing business uni t (^^^^^ > • T h e addit ional internal resources a l lev i ­

ate the manager's incentive problem and induce a higher effort. T h e real location effect part ia l ly 

compensates the first effect so that the "modi f ied best reply funct ion" is flatter than the best 

reply funct ion of a stand-alone firm. A business unit of an holding group, having a flatter 

reaction function, discourages the incumbent from overinvest in R&D activities, and thus is 

better-off. 

W h e n instead compet i t ion is i n strategic complements, an incumbent firm is wi l l ing to 

underinvest i n verifiable R & D act ivit ies i n order to induce a softer behaviour by the entrant. 

A g a i n , t h i s strategic commitment is less effective, as the business unit has a flatter reaction 

function t h a n a stand-alone firm. I n the bonding region, zf {ZR) = aJ {AI(ZR) ,z / j )+e = 

T h e slope of the best-reply function is then: 

dzR 

( + ) 

dAl (ZR) 

n(l-ZR) dzR 
> 0 

The reallocation effect is negative: since the business un i t receives more resources as ZR i n ­

creases, the manager has less need to increase a\ (and therefore z\) to raise funds. T h i s 

compensates the first effect, m a k i n g the subsidiary's best reply funct ion flatter than that of a 

stand-alone firm. Being less responsive to the rival's effort reduction, the business unit of an 

holding group discourages any pro-collusive strategic move. W h e n entry is accommodated and 

compet i t ion is in strategic complements, this may make independent entry more profitable than 

conglomerate entry. 

W e summarize these results i n F igure 2-3. 
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Incumbent 

Entry accomodation Entry deterrence 

"3 Shirking region Less incentive to be tough 
B More difficult to deter 
(A {1} entry 
S 
's 

Bonding region Less (no) incentive to be soft 

F igure 2-3: Incumbent's strategic moves 

2.5 Application 2: Endogenous Entry 

In this section we assume that two subsidiaries of a business group are the incumbent firms i n 

two independent markets , and we endogenise entry i n those markets . W e keep our assumption 

that the internal c a p i t a l al location is not observable, a n d thus cannot be used as a commitment 

device^". For the moment we focus only on the sh irk ing regime. M o r e formally, we assume that 

7 -+ oo.^" 

T o model the entry game we assume the fol lowing: 

Potential Entrants: 

There is a potent ial entrant for each market (denoted by Ri), whose post-entry characteris­

tics are as described i n section 2.3.1. of the paper: after entering market i, the r iva l competes 

i n R & D efforts w i t h subsidiary i. However, market i -entrant 's i n i t i a l investment (the entry 

cost) is no longer equal to / . Rather , we assume there is a cont inuum of potent ial entrants w i t h 

entry costs Ki ranging from 0 to K, d i s t r ibuted according to a cumulative function F{Ki | 6i). 

'^^li the internal allocation was observable, it clearly would be used &s a commitment device to deter entry. 
Then, the subsidiary facing the more dangerous threat of entry should be subsidised in the shirking regime, 
and deprived of internal assets in the bonding regime. This would be an example of how entry can be deterred 
by "showing a long purse" to potential rivals. As this would be a straight forward application of Aghion-
Dewatripont-Rey's results, we leave it aside and focus on the richer and more realistic non-commitment case. 

^"Extending the analysis to the case where one or both subsidiaries may end up lying in the bonding regime 
will only make the analysis richer. Along the paper, we will try to anticipate how the results will change when 
the bonding case is analysed. 
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Ki and K2 are independent random variables. T h e parameter di completely characterises the 

cumulat ive function for K,. W e assume the following: 

V 9ii < 9i2 F(Ki I 9n) < F{Ki \ ^,2) 

A higher 0i thus corresponds t o a lower expected entry cost i n market i. Therefore, 5 is a 

proxy for the degree o f competitiveness of a market . 

A s i n the former part of the paper, we assume that the entrant 's wealth is equal to the entry 

cost Ki- T h i s implies that he always chooses U s first-best R & D level . His reaction function is 

thus: z ; j , = e + 2 0 ^ . 3 1 

Timing: 

T h e t i m i n g of events i n the new game is as follows (see also F igure 2-4): 

t = 0 E n t r y costs Ki and K2 are realised a n d observed by each potent ia l entrant. 

t = l ( E n t r y stage) R i v a l 1 and 2 independently choose whether t o enter or not i n each 

respective market . T h i s decision is observed by the incumbent business group. 

t=2 (Internal cap i ta l market allocation) T h e parent company allocates the group's internal 

resources to subsidiaries 1 a n d 2. T h a t is, Ai and A2 are chosen such that ^ 1 -I- ^2 = A. T h i s 

a l locat ion is not observed by entrants. 

t = 3 (F inanc ia l contract ing and product market competit ion) E a c h subsidiary manager raises 

/ - Ai o n the external cap i ta l market and signs a contract w i t h outside investors. If at t = 0 

entry occurred i n a market , compet i t ion i n R & D efforts takes place. T h e n , returns are realised 

a n d d i s t r ibuted according to financial contracts. 

In what follows, we solve the game backward and describe the entry equ i l ibr ia for a l l possible 

realisations of the entry costs. 

' 'This assumption may be questioned, as one would expect that entrant firms are more likely to be financially 
constrained than incumbents are. However, the assumption is irrelevant to our results and widely simplifies the 
analysis, allowing us to leave aside the entrant's agency problem while focussing on the incumbent's incentives. 
Moreover, as it will be clear later, having a credit-constrained potential entrant would simply reinforce the logics 
of our results. 
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0 1 2 3 

K/mdKjaK ^ ; a r d ^7 independently T t e parent conpany Subsidiary managers raise 
realized choose wtether to enter qjtimally allocates total I-A, from external capital 

or not intemal resources market 

F igure 2-4: Time — line 

2 .5 .1 L a s t stage payoffs a n d I C M a l l o c a t i o n 

W e denote w i t h 2 * (At) and z^. (At) the equi l ibr ium levels of effort exerted by subsidiary i a n d 

its r i va l i n the last stage of the game, given that entry occurred i n market i and that subsidiary 

i was assigned assets Ai. Vf^ (Ai) and V R J {Ai,Ki) are the incumbent and the entrant 's Values, 

net of agency costs. W h e n entry d i d not occur at t=0 , the value of the monopolistic business 

unit is denoted by (Ai). 

T h e following l emma i l lustrates a useful a n d intuit ive pre l iminary result . 

L e m m a 8 The equilibrium value of a potential entrant is lower when the incumbent business 

unit has more intemal resources: < 0. 

Proof . T h e value funct ion for entrant i is; 

Vn, {Ai, Ki) = zUAi) [1 - zt {Ai)] rr - | [4 {Ai) - 5]= + B - iT , 

B y the envelope theorem the derivative w i t h respect to Ai is : 

which is negative as | ^ > 0. • 

Not i ce that we are restra in ing our analysis to the s h i r k i n g regime. In this regime, when a 

subsidiary is assigned more resources, its reaction funct ion is shifted upwards. In other words. 
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the incumbent becomes a tougher competitor i n the R & D game, which reduces the entrant 's 

profitability.^^ 

W e now need to describe the opt imal al locat ion of resources w i t h i n the business group. 

Not ice that the cont inuat ion game from t=2 onwards is the one analysed in Section 2.3. T h u s , 

we can refer to Propos i t i on 6, and state that , for a l l levels of zn^ and zn^, more assets w i l l 

be assigned to the business un i t facing the more aggressive entrant i n i ts own market (i.e. 

the higher zii^)P It is then straight forward to describe the I C M allocations fol lowing any 

entry configuration. A s the entrants are identical (except for entry costs), the cont inuat ion 

equi l ibr ium following entry i n bo th markets is perfectly symmetr ic , w i t h each subsidiary being 

assigned the same amount of internal resources (^1 = ^ * = I ) . T h e same holds i f no entry 

occurs i n bo th market 1 a n d 2. Conversely, i f entry occurs only i n market i, the cont inuat ion 

equi l ibr ium is such that the business uni t which has t o compete is assigned relat ively more 

resources by the parent company ^A^ > j > . 

2.5.2 E n t r y strategies 

A t stage 1, after observing the real izat ion of i f , a n d ant ic ipat ing the " f inanc ia l react ion" of the 

business group, each entrant independently decides whether to enter or not i ts market . 

A n t i c i p a t i n g the results, i f entry costs are either prohibit ive or very low a firm w i l l decide on 

entry independently o f the other entrant 's behaviour. However, for intermediate entry costs, a 

firm w i l l find i t profitable t o enter only i f entry occurs i n the other market . T h e in tu i t i on is that 

an entrant keeps into account that he is compet ing w i t h a business group operating i n more 

than one market . W h e n no firm enters the other market (s), the incumbent business uni t w i l l 

be subsidised, which w i l l make entry barely profitable i n its market . Conversely, w h e n entry 

occurs i n the other market (s), the incumbent business un i t w i l l not be subsidised and entry w i l l 

be profitable for higher levels of entry costs. 

It is interesting t o note that even if the two markets are unrelated, firms entering each 

market exert a positive externality o n each other. T h i s externality arises because internal 

' * 0 n the other hand, if the incumbent business unit lay in the bonding region, increasing its internal resources 
would soften its behaviour, thus increasing the entrant's profitability. 

^'Remember that the parent company cannot commit to an I C M allocation that is not ex-post optimal. 
Technically, this implies that the only credible allocation maximises the business group's value for any given pair 
of the entrants' efforts {zRi,zm). 
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capital market decisions w i t h i n the incumbent business group create a financial l ink between 

two otherwise independent markets. 

Not ice that the above results cruc ia l ly depend on the assumption that firms lie i n the 

sh irk ing regime. We would get opposite results i f the incumbent business units lay in the 

bonding regime. In such case, knowing that entry is tak ing place in industry j makes entry 

more profitable i n market i, as the incumbent business uni t is expected to be a softer competitor 

once it is subsidised by its monopol ist ic affiliate. T h e n , a firm entering market j would exert a 

negative externality on market i ' s potent ia l entrants. 

T h e following L e m m a describes the entry strategies. 

L e m m a 9 There exist two levels of the entry costs K" and K^, with K" > such that the 

entry strategy of firm i is the following: 

• when Ki < K ' ^ , firm i always enters; 

• whenKi £ (^I{^,K'^], firm i enters iff also firm j does; 

• when Ki > , firm i never enters. 

Proof . A t stage 1 the potent ia l entrant anticipates its payoff following any continuation 

game. If firm i decides not to enter, VR^ = 0. F i r m i ' s pro f i tabi l i ty from entry depends on the 

business group's financial react ion, a n d thus on the entry decision in the other market. 

I f firm j enters, firm i antic ipates that , i f he enters as we l l , each subsidiary w i l l be as­

signed the same amount o f in terna l resources j . T h e n i t s value w i l l be: VR^ (^^,Ki) = 

e [ l - el (4)] TT -t- f [ l - ( f )]^ + B - Ki. Denote w i t h / f " the entry cost level such that 

VR^ ["^JK^) = 0 : given that firm j enters, firm i w i l l find profitable to enter iff Ki < K ^ . 

If firm j decides not to enter, a n d firm i enters: market j business un i t is a monopolist a n d 

thus subsidises market i business u n i t {A\ > 4) • B y L e m m a 8, this reduces the equ i l ibr ium 

value of entrant i : VR^ {Al,Ki) < VR^ [^,Ki). Consequently, the level of entry costs / f^ , such 

that VR. {Al,K^) = 0, is lower than K " . G i v e n that firm j stays out of i ts market, firm i w i l l 

decide to enter iff Ki < K ^ . 

O v e r a l l , i f Ki < K^, "enter" is a dominant strategy for firm i; i f Ki > K " , "no t enter" is 

a dominant strategy. W h e n Ki € (K^,K^], firm i enters i f and only i f the other potential 

entrant does so. • 
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2.5.3 T h e b e n c h m a r k case: s t a n d - a l o n e i n c u m b e n t s 

Before analysing the overall equi l ibr ia of the game, wo summarise in the following l e m m a the 

equi l ibr ia of the entry game when incumbents are stand-alone firms. T h i s benchmark case helps 

emphasise the effects o f financial l inks on entry in two unrelated markets. 

L e m m a 10 If the incumbents are stand-alone firms, each one endowed with an amount of 

assets ^, in equilibrium entry occurs in a market if and only if entry costs in that market are 

lower than . 

Obviously , i f the incumbents are stand-alone firms no subsidisation takes place, and each 

incumbent is endowed w i t h j . The entrant 's pro f i tabi l i ty is VR^ (^, Ki) irrespective of whether 

entry takes place i n the other market. Hence, entry is a dominant strategy iff Ki < . In 

other words , each market develops independently and i n equi l ibr ium entry occurs whenever 

entry costs are low or intermediate. 

2.5.4 E q u i l i b r i a o f t h e e n t r y gsime 

W e now characterise the equi l ibr ia of the entry game when incumbent firms belong to a business 

group. A s compet i t ive externalities arise when at least one market has intermediate entry costs, 

the fol lowing propos i t ion focuses on this case. A complete description of a l l possible equi l ibr ia 

is provided i n the proof. 

P r o p o s i t i o n 11 The allocation of internal resources operated within a business group creates 

a financial link between apparently unrelated markets. In particular, two interesting phenomena 

may take place: 

• A n t i - c o m p e t i t i v e spillovers 

The fact that one market is poorly competitive {KJ > K") prevents entry also in the 

second market where there is more potential for competition (Ki G [K^,K^']) . 

• E n t r a n t s ' miscoord inat ion 

When potential entrants in both markets have intermediate entry costs (Ki € (K^,K^] 

with i = l,2), one of two equilibria may arise: a "good equilibrium" in which entry occurs 

in both markets; and a "bad equilibrium" in which both markets stay monopolised.. 
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P r o o f . Accord ing to the realizations of entry costs i n the two markets, the following cases 

may arise: 

1. Ki < K'', K2 < K^. 

In this case entry occurs i n both markets and the amount of assets assigned to each 

business uni t is ^ . T h e business group's value is Vf (^) = (^) . 

2 . Ki> K",K2>K". 

I n this case, for both entrants "not enter" is the dominant strategy. A g a i n , each business 

uni t is assigned -y b u t , since there is no compet i t ion , their values are V"* ' (4) ~ ( j ) > 

Note that when entry costs are either very low or prohibit ive i n both markets, no sub­

sidisation is operated by the parent company and the equi l ibr ia of the entry game are the 

same as i n the case of stand-alone incumbents. 

3. Ki < K'\ Kj e {K'\K"] w i t h i 5^ j = 1 , 2 . 

E n t r y is a dominant strategy i n market i. G i v e n that f i rm i enters, the incumbent i n 

market j cannot be subsidised, which makes entry also profitable for firm j. Note that 

for these values of entry costs the equ i l i b r ium outcome is the same as w i t h stand-alone 

incumbents , whereas equ i l i b r ium entry strategies are not . W i t h stand-alone incumbents , 

a firm's entry strategy does not depend on entry i n the other market : whenever Ki < K^, 

entry is a dominant strategy a n d compet i t ion arises i n bo th markets. Instead, when the 

incumbents belong to a business group, i t is entry i n market i which allows entry i n 

the market j, where there is less potent ial for compet i t i on . A s already emphasised, by 

entering firm i exerts a positive externality on the potent ial entrant i n the second market . 

4. Ki < K^, Kj > K" w i t h i # i = 1 , 2 . 

" E n t e r " is a dominant strategy i n market i whi le " n o t enter" dominates i n market j. 

Hence, the entry outcome is the same as i n the case o f stand-alone incumbents: market 

i is monopolised while compet i t ion arises i n market i. However, note that the parent 

company op t ima l l y assigns more assets t o the subsidiary operat ing i n the more compet i t ive 
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sector (J4* >• ^) ; hence this subsidiary w i l l be a tougher competitor than a stand-alone 

incumbent and i ts value w i l l be higher (Vf (A^) > Vp ( -f)) ; the opposite holds for the 

business unit active i n the monopol ist ic sector which is assigned Aj < 4 -

5. Ki e {K'',K"] , Kj > K" w i t h i 5̂  j = 1,2. 

In this case entry i n market i wou ld be profitable i f the other firm entered market j, 

as th is would avoid subsidisation i n favour of the business un i t compet ing w i t h firm i. 

However this does not occur, as entry costs i n market j are prohibi t ive . A s a result , both 

markets end up being monopoUsed. 

6. Ki € ( i f ^ . i ^ ^ ] , Kj € {K^,K"] w i t h i ?4 j = 1,2. 

G i v e n the entry strategies described i n l e m m a 13, two equi l ibr ia arise i n this case. I n one, 

b o t h firms enter their respective markets , i n the other no firm does. B o t h entrants are 

better off i n this first equ i l i b r ium. T h e problem is that they do not internalise the positive 

external i ty they exert o n each other by entering the market : i f they fa i l to coordinate, 

the " b a d e q u i l i b r i u m " may arise, where no entry takes place. W h e n this is the case, 

nobody has the incentive to deviate: i f the other firm stays out , by entering one should 

face a compet i tor made tougher by subsidisation and i t is better off staying out as well . 

I n th is case resource real location w i t h i n the business group creates scope for competitors ' 

miscoordination. O f course, miscoord inat ion is not a n issue w i t h stand-alone incumbents : 

for th i s real ization of entry costs, entry is a dominant strategy for each firm a n d the 

e q u i l i b r i u m unique. 

• 
P r o p o s i t i o n 11 points to some compet i t ive effects of diversified business groups, that have 

not been formalised yet. F i r s t , due to financial l inks between the diversified business group, 

lack o f compet i t i on i n market j spills over t o market i, where the scope for competi t ion is 

wider (note that w i t h stand-alone incumbents , entry wou ld occur i n market i). T h e internal 

cap i ta l market creates a link between two otherwise unrelated markets and enables the business 

group to extend its monopoly power across the markets where i t operates. Second, if potential 

entrants i n business group-dominated markets do not coordinate (for instance, by also jo in ing 
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under the same roof), then the economy may get stuck in an uncompetit ive equi l ibr ium where 

al l the markets are monopolised by the incumbent group. 

T h e main impl i cat ion of our analysis is that - due to the financial Mnks •within incumbent 

business groups - the probabilit ies of entry in unrelated industries end up being correlated. In 

case of stand-alone incumbents, the probabi l i ty of entry in a market is just the probabi l i ty that 

entry costs are lower than K ^ ' : 

P ( E n t r y i n market i ) = F [K" | ^i) (2.1) 

Conversely, when incumbent firms belongs to a business group, the probabil ity of entry i n 

market i is given by: 

P ( E n t r y i n market i) ^ F (K^ \ 9i) + [F (K" | ^i) - F [K^ \ 9i)] F (K^ \ Bj) (2.2) 

i f i t is assumed that the " b a d equi l ibr ium" occurs for intermediate entry costs, and: 

P(Entry in market i) = F {K^ \ Oi) + [F {!<" | 61;) - F {K^ \0i)]F {K" | dj) (2.3) 

i f i t is assumed that the "good equ i l ibr ium" occurs for intermediate entry costs. 

C o m p a r i n g 2.1 w i t h 2.2 and 2.3 two m a i n results emerge. F i r s t , the business group's abi l i ty 

to shift ' f inancial muscle ' across markets reduces the probabi l i ty of entry i n a l l markets where 

i t operates. Second, as resource shi f t ing creates scope for anti -competit ive spillovers, expected 

entry i n one market is higher the more l ikely is entry i n the other market . T h i s latter insight 

is summarised i n the following corol lary: 

C o r o l l a r y 12 The probability of entry in market i is positively related to the degree of compet­

itiveness in market j. 

Proof . Consider the case i n w h i c h , for intermediate entry costs, entrants coordinate on the 

" b a d e q u i l i b r i u m " . T h e n : 

^£(^yjl = [F {K" \ei)-F {K^ I 6i)] 2 ^ ^ ^ ^ > 0, w h i c h is positive by the assump­

t ion o f first order stochastic dominance. T h e case i n which the "good e q u i l i b r i u m " arises is 

analogous. • 
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A n immediate impl i ca t i on of this result is that a l l actions or events that reduce compet i t ion 

i n one market may also l imi t compet i t ion i n the other market . T h i s suggests that compet i t ion 

authorities evaluating the effects of hor izontal mergers should always take in to account whether 

one of the merging units belongs itself to a diversified business groups, i n w h i c h case the a n t i ­

competit ive impact of the merger may invest more than one market . 

A n o t h e r impl i ca t i on is that in countries w i t h large financial-industrial groups (ex.: banks 

a n d telecom companies), i f the financial sector is not compet i t ive , banks w i l l subsidise their 

affiliated industr ia l firms, monopol is ing the industr ia l sectors. T h i s is the same predict ion as 

i n Cestone-White (1998), but operating through a different mechanism. 

O f course, we w i l l extend the analysis to the bonding regime and we p l a n to make some 

comparative statics o n A. T h a t is, we w o u l d check whether the l i n k between the two industries 

where the business group operates is reinforced or loosened when the group's internal assets A 

increase. In other words, we inquire whether a financially strong business group is more or less 

l ikely to generate (anti)competit ive spillovers among industries. 

2.6 Policy implications and conclusion 

M a n y industr ial ised nations are experiencing a significant increase i n merger activity, especially 

i n the financial sector. In th i s new merger wave, pure conglomerate mergers^* play a relevant 

role. Scherer (1980) suggests that the increase i n pure conglomerate mergers corresponds to 

a reduct ion i n horizontal a n d vert i ca l mergers; " the U . S . merger laws have evolved into a 

potent deterrent against sizeable horizontal and vert ical mergers... channell ing companies ' 

urge to merge i n directions less l ike ly to provoke an ant i trust challenge" . B u t i f no direct 

compet i t ive advantage is realised, where does this urge to merge come from? A widespread 

idea is that merging firms are t r y i n g to b u i l d financial muscle, as " b e i n g bigger" matters i n 

product market compet i t ion . Unfortunately , there exists no rigorous s tudy of how financial 

phenomena w i t h i n conglomerates m a y impact product market compet i t i on . O u r paper is a 

first step i n this d irect ion . 

T h r e e m a i n po l i cy conclusions emerge from our work, a l l of t h e m hav ing to do w i t h business 

^•"The Federal Trade Commission divides mergers into five cathegories: horizontal, vertical, product extension, 
market extension; and pure conglomerates, involving essentially unrelated enterprises. 
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units ' subsidisation w i t h i n an hold ing group. In our model , subsidisation of business units 

facing competit ion does not respond to explicit strategic objectives: a competing business 

uni t opt imal ly receives more assets i n the I C M al locat ion process, just because i t faces more 

serious agency problems. T h e subsidy is not intended to 'scare' product market r ivals , as 

i t is not observable. Obviously, as a consequence of subsidisation, business units compete 

differently than stand-alone firms, but th is is just a side-product of a n o p t i m a l , non-strategic 

cap i ta l a l locat ion i n the I C M . T h e lesson for ant i - t rust pol icy is then that competing divis ions ' 

subsidisation w i t h i n conglomerates cannot be condemned per se. W h i l e the I C M al locat ion is 

not observable, the organisational form is . T h u s , the decision to merge or stay focussed does 

represent a strategic variable, as i t commits the firm to a different product market behaviour. 

However, our model does not necessarily predict that merging w i t h a financially healthy uni t 

(and thus gaining financial muscle) commits to a tougher product market behaviour. T h i s result 

challenges the view that conglomerate divisions are always more able to deter entry / induce exit 

of r ivals , and implies that the ant i - compet i t ive effects of mergers, i f any, operate i n a more 

complex way t h a n standard predat ion arguments predict . T h e second conclusion has t o do 

w i t h conglomerate entry. T a k i n g a different perspective, we show that conglomeration may 

well have pro-competitive effects i n those markets where the only feasible way of entry is by 

subsidisation f rom the internal cap i ta l market . F i n a l l y , our analysis shows the conglomeration 

may indeed have anticompetit ive effects, b u t these are not generated by using internal resources 

real location as a commitment devise. A c t u a l l y , subsidisat ion operated by the Internal C a p i t a l 

M a r k e t creates a l ink between otherwise separate markets and may enable the business group 

to extend lack of competi t ion i n one market to another market where the scope of compet i t ion 

is , i n pr inc ip le , wider. 

T h e idea that i n t e m a l cap i ta l markets interact w i t h product market compet i t ion is new 

to the l i terature. T o our knowledge, M a t s u s a k a a n d N a n d a (1999) is the only work h i n t i n g 

at this possibil ity. T h e y develop a theory of mergers and divestitures t rad ing off costs and 

benefits o f internal capi ta l markets . In their m ode l , though, the flexibility generated by an 

internal cap i ta l market has a commitment cost: as internal resources are easily real located, 

a conglomerate d iv i s i on cannot credib ly c o m m i t to over-invest i n order to deter entry of new 

rivals , and thus is more vulnerable to the threat of entry. T h u s , product market considerations 
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should discourage mergers a n d favour divestiture. Conversely, our model , s tart ing from the 

same assumption that headquarters cannot commit to a given internal cap i ta l a l locat ion, shows 

that opt ing for a conglomerate form represents per se a credible commitment to a given product 

market behaviour. T h i s commitment represents a potential benefit of internal cap i ta l markets. 

F i n a l l y , let us discuss some directions for future research. In our model , we do not endogenise 

the headquarters ' objectives. It wou ld be interesting to analyse the o p t i m a l design of the 

headquarters ' incentives, keeping into account the product market effects of internal capi ta l 

market al locations. T h i s w o u l d require s tudy ing a merger stage where separate business units 

write a grand-contract w i t h a common t h i r d party, and rel inquish the latter the control rights 

o n internal resources. So far our work just pointed the product market effects of I C M s , thus 

del ineating some new costs a n d benefits of pure conglomerates. In future work, we plan to 

analyse more expl i c i t ly what are the incentives t o merge for firms compet ing i n ol igopolistic 

product markets. ' 

2.7 Appendix 

Appendix A: Proof of Lemma 3 

W e need to prove that , for a given amount of assets Ai = A2 = Ai, | ^ > V-n"! < . 

W e know that : 

In Ai = Ai the derivative does not exist . However, there exist lim;,.,,o+ ^^^^^^ = 3 ^ = 

a n d l i m , _ . o - ^ = V ^ F - . 

N o t e first that the value funct ion is concave. It is l inear i f Ai < Ai. I f At > At, |^ = 

[iTi - P{eliAi) --e)]-(3 ( I f ) ^ < 0. F i n a l l y , in Ai = Ai,V~> V+ (by the assumption 

L e t us compare | ^ a n d ^ for any level of Ai. A s shown i n the text , Ai > A%. 

• W h e n Ai 6 ( 0 , ^ 4 2 ) , b o t h value functions l ie i n the bond ing region. I n this case, V\ is 

steeper than F 2 since = < 0-



• W h e n Ai — A2, Vj lies i n the bonding region. Therefore, as TTI < TTZ: 

— l-'^.i. > 0=53. ~y~ •>V^ 5 ^ ~ ni »2 ~ > ^2 • 

• W h e n Ai e ^ ^ 2 . A\j , V\ lies i n the bonding region, while V2 lies i n the shirking region 

( where | ^ < by concav i ty ) . T h e n : 

Jan = 2=21 > OzzS > | i i 

W h e n Ai~Ai, V2 lies i n the sh i rk ing region. Therefore, < 0 and | ^ < < Vf. 

W h e n Ai e ^ . A i , / , bo th value functions lie in the sh i rk ing region and | ^ > | ^ since 

< 0 . 

Appendix B: Detailed solution to the headquarter' programme 
Consider TTI < 7r2. The optimal allocation of internal resources depends on the amount A 

of total internal resources available: 

• if A< Ai, then: Al= A and A^ — 0. 

• if M < A < Ai + A, then: A^ = A j and A2 = A - Aj. 

• if A> Ai+A, then: A^ > Ai and it is such that ^ (AI) = | ^ - AI) 

T h e proof is as follows: 

• Consider first A < In this case, for any feasible al locat ion subsidiary 1 w i l l lie i n 

the bonding region, where | ^ = Since ^^—^ > ^^^^ and V 2 is concave, for any 

feasible al locat ion (Ai, A — Ai) , (Ai) > (A — Ai) . Hence, i t is opt imal to assign 

a l l internal resources to subsidiary 1, 

• Consider now the case Ai < A < Ai + A, where we denote w i t h A the amount of internal 

resources such t h a t ^ ( A J = V{^. ( B y definition of A, i t is: §^ > it A < A and 

A€{A2,Ai)). 

Hrom the previous po int , any al locat ion such that Ax < Ax is not o p t i m a l . Assume 

then Ax = Ax, which implies that A2 = A - Ax < A. By the definition of A, V^' < 
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— J4I j . Therefore, i t is not opt imal to increase Ai further, and the opt imal 

al locat ion is AI — Ai, A2 = A- Ai. 

dV2 
dA2 

• F i n a l l y , when A> Ai +A, itAi = Ax, obviously A2 > A, and thus: V + > ^A - . 

It is then o p t i m a l to increase J4I above Ai unt i l | ^ (A*) = |^ (A - AI). Note that , i n 

this case, both subsidiaries are i n the sh irk ing region. 

Appendix C: Proof of Proposition 7 
We compare the product market behaviour of a stand-alone f irm endowed w i t h assets j 

a n d of subsidiary 1. Note that - as specified in the model - subsidiary 1 also contributes assets 

Y to the hold ing group , but at t=0 i t is subsidised by the headquarters, so that Ai (zn) > ^ 

(see Propos i t i on 6). 

• If 4 is very low 4̂ < < Ai ( Z R ) ^ , b o t h the stand-alone firm and subsidiary 

1 l ie i n the bonding regime. T h e n , for any given zn, the subsidiary 's tota l effort = 

'W^-ZR) lower than the stand-alone firm's effort zp = since A* ( Z R ) > ^. 

• If instead ^ is very h igh > (^fi)) ^^''^ stand-alone firm and subsidiary 1 

are i n the s h i r k i n g regime. F r o m L e m m a 2-bis, zp = ep w i t h ep so lv ing the equation 

ep[n (1 - zit)-0 {ep — e)] — I-^, whereas, for subsidiary 1, z i = e i solves ei[7r (1 - z / j ) -

(ei — e)] = I — A* {z£). Since A* (ZR) > ^, and | | > 0, i t follows t h a t z i > zp for any 

given Z R . 

If 4 lies in the interval .^^( 'J 'H"^^' . " ! ; Ai ( Z R ) , the stand alone firm lies in the bonding 

region, whi le - after be ing subsidised - the business un i t is pushed to the sh irk ing region 

or at least a t the Umit between the bond ing and the sh i rk ing region. Therefore, i t is not 

obvious which one is tougher. N o t e , however, that as ^ is increased from ^ ' ( ' " H ^ t - ' " ) 

to Ai (ZR), zp decreases from to e, while z j increases f rom e to a str ic t ly 

higher value. B y continuity, there exists then a threshold 4 i | a l such that z i > zp iff 
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Chapter 3 

Buyers' coordination and entry 
(joint wi th Massimo Motta) 

3.1 Introduction 

In a recent case, the E u r o p e a n Commiss ion approved the merger of E n s o a n d Stora , two firms 

producing Liquid^Packaging B o a r d ( L P B ) , used for the packaging of m i l k and fruit juice. I n this 

market , the merging firms would have a market share between 5 0 % and 70%. Other industry 

characteristics, such as high barriers to entry, strongly suggested anti -competit ive concerns of 

the operat ion. Y e t , the merger was approved on the grounds that buyer power i n this industry 

was so large (Tetrapak alone buys 60-80% of to ta l sales) that the merging firms would have been 

unUkely t o exercise market power. One of the arguments used by the C o m m i s s i o n to just i fy this 

finding was that the m a i n buyer , Tetrapak , " w o u l d have the opt ion of developing new capacity 

w i t h other exist ing or new suppliers, should the parties attempt to exercise market power".^ 

I n a comment to the decision, i t has been noted that : 

"Irrecoverable investments, or sunk costs, that would be considered too risky if the suppliers faced a 

fragmented demand side are made much less risky when they can be made in effective collaboration 

with a large customer."^ 

T h e E u r o p e a n C o m m i s s i o n also rel ied heavily o n buyers ' concentration i n the analysis of a 

jo int venture between the r a i l technology subsidiaries of A s e a B r o w n Bover i ( A B B ) and D a i m l e r -

'Enso/Stora, IV/M.1225, Official Journal of the E C , L254 (1999), paragraph 91. 
^"Buyer power and the Enso/Stora decision", N E R A Competition Brief (November 1999), page 2. 
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Bel l i ! i n Germany.' ' T l i e jo int venture was declared compatible w i t h the common market i n the 

nat ional trains market but not i n the local t ra in and systems market. T h e relevant markets 

shared most of the basic features (technology, demand, supply conditions) , but they were very 

different in terms of the bargaining power o f buyers. W h i l e the only client for mainl ine trains 

was the national railways company Deutsche B a h n , there were a number of customers for local 

trains and systems: the Commiss ion had identified 58 G e r m a n munic ipal transport companies 

which purchased trams and metro systems. A c c o r d i n g to the Commiss ion , i f Deutsche B a h n 

decided to group orders i n such a way to inv i te tenders for very large single orders, i t would 

be able to attract the interest o f foreign groups not active i n Germany, such as G E C - A l s t h o m . 

Fac ing very large orders, foreign firms would be w i l l i n g to incur the fixed costs of changing their 

product specifications to meet the G e r m a n technical standards. Instead, ind iv idua l munic ipa l 

companies have orders of a much smaller size a n d are therefore less attract ive to foreign potent ia l 

entrants , for which the fixed costs o f adapt ing to G e r m a n specifications would not be w o r t h 

incurr ing . 

These cases suggest that because of coordinat ion problems, entry into the sellers' industry 

by new firms can be easier when buyers are concentrated. 

In this paper, we provide a formal isat ion of the idea that miscoordinat ion of buyers might 

prevent entry f rom an efficient potent ia l entrant . W e assume that there exist a n incumbent and 

a more efficient potent ia l entrant, the latter hav ing to make a sunk investment t o be able to 

operate i n the industry . I n this sett ing , it m a y be cost ly for a buyer to select a firm w h i c h w i l l 

not eventually enter the industry. I f buyers are dispersed, w inning orders from a few buyers 

might not be enough to just i fy the fixed investment, a n d as a result entry might not occur (even 

though the entrant is more efficient t h a n the incumbent ) . Because buyers are not coordinat ing 

their decisions, they might end up w i t h hav ing the monopol ist as only seller i n the industry , 

and hence face higher bills than i f entry h a d occurred. W h e n instead there is just a single buyer 

(or a l l the buyers coordinate) , then i t w i l l give its order to the entrant and this w i l l be able to 

enter the industry. 

Besides the formal isat ion of the idea that buyers ' miscoord inat ion might pre-empt efficient 

entry, the other m a i n result of the paper is that we identi fy a scheme which helps alleviate the 

miscoordination problem. Indeed, we show that i f the potent ia l entrant could credibly offer to 

pay a penalty for unfulf i l led orders should it not enter, exclusion of the efficient entrant due 

to buyers ' miscoordinat ion is less l ike ly t o occur. F u r t h e r , even when exclusion of the entrant 

occurs at equi l ibr ium, the price that the incumbent monopol ist w i l l set is the lower the higher 

the penalty offered by the potent ial entrant t o buyers. 

'Case ABB/Daimler Benz, IV/M.580, 18.10,1996. 
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Our paper is related to at least two different strands of l i terature. T h e first one deals w i t h 

buyer power. G a l b r a i t h (1952) is probably the first author who has argued t h a t countervail ing 

power of buyers can considerably restrain the market power of sellers. A f irm can better 

exercise market power i f it faces a large number o f dispersed consumers or buyers t h a n i f i t 

faces one or few strong buyers. A strong buyer can make use of its bargaining power to st imulate 

competi t ion among the sellers, either by threatening to withdraw orders from one seller to give 

them to another, or b y threatening to start upstream product ion itself.^ Innes a n d Sexton 

(1993) have modelled the process by which buyers countervail ing power forms and have s tudied 

the seller's o p t i m a l reaction to this . T o avoid that buyers costly form a coal i t ion t o bargain 

w i t h the seller or to enter product ion , the incumbent opt imal ly adopts price d iscr iminat ion : 

he bribes some buyers wi th price discounts keeping them out of any possible coal i t ion. T h i s 

diminishes the benefits of the remaining buyers from forming coal i t ion so t h a t the seller can 

charge t h e m the monopoly price w i thout r i sk ing the coal i t ion formation. However, the threat 

of buyers ' coordinat ion and compet i t ion is shown t o exert a powerful procompet i t ive effect on 

the incumbent firm. Several empir i ca l works have also t r i ed to test the countervai l ing power 

hypothesis, and there appears to be some evidence that buyer concentration negatively affects 

prof i tabi l i ty of the sellers.^ 

O t h e r recent works have been concerned w i t h the question of whether final consumers also 

benefit f r om buy ing power, or i f buyers are the on ly ones w h o gain from i t . Consumers benefit 

from countervai l ing power i f there exists enough compet i t ion among the buyers themselves. 

T h i s argument has been formalised first by von Ungern-Sternberg (1996) and refined by Dobson 

and Waterson (1997), whose model shows that welfare rises w i t h buyer concentration on ly when 

buyers are sel l ing services (or products) which fiercely compete o n the product market (or which 

are close substitutes) . W h e n the buyer-retailer market is characterised by s trong compet i t i on 

conditions (e.g. because product differentiation is lower) price discounts obtained f rom sellers-

manufacturers would be passed on to final consumers. 

B u y e r power might also have an effect o n the l ike l ihood o f collusion among the sellers. W h e n 

sellers face few buyers, these are l ike ly to use their bargaining power a n d use a n aggressive pro­

curement strategy. B y uni fy ing their orders they can extract better condit ions from suppliers , 

which wou ld be more wi l l ing to offer price reductions (and therefore deviate from a collusive 

strategy) i f the size of the contract is large enough. I f instead buyers were fragmented, each 

order wou ld be s m a l l and sellers wou ld be less l ikely to undercut each other . A n imp l i ca t i on 

^See Scherer and Ross (1990, chapter 14) for a discussion and a number of examples. 
'See Scherer and Ross (1990, pp.533-35) for a review of this literature, initiated by Lustgarten (1975). Among 

more recent work, Schumacher (1991) also supports the countervailing power hypothesis in a study based on US 
manufacturing industries, whereas Connor, Rogers and Bhagavan (1996) find no evidence of countervailing power 
m the US food manufacturing industries. 
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of this is also that buyers might want to behave i n a strategic way and group orders together 

instead of b u y i n g i n regular smal l amounts. Snyder (1996) shows that by accumulating a back­

log of unfilled orders a buyer can m i m i c a demand b o o m and force sellers to collude on lower 

prices. 

T h i s paper departs from the aforementioned recent works i n that we focus on the effect of 

buyer power upon entry, while we abstract from the possibi l i ty that i t affects collusion and we 

do not consider compet i t ion i n the buyers market , i m p l i c i t l y assuming that buyers are the f inal 

consumers. 

T h e analysis developed i n this paper is closely related to that proposed by Rasmusen , 

Ramseyer a n d W i l e y (1991), hence-forth R R W , a n d Segal and W h i n s t o n (1996). In their paper 

Segal and W h i s t o n put on a firmer foundation the R R W argument that an incumbent may 

be able to prof i tably deter entry using contracts which commits the buyer to purchasing only 

from the incumbent . Exc lus ionary contracts m a y thus deter otherwise desirable entry and 

reduce economic welfare. T h i s challenges the v iew held b y some " C h i c a g o School" scholars 

that exclusionary contracts must be efficient or they would not be signed by buyers.^ F o r some 

aspects the reader w i l l find a strong s imi lar i ty between our paper and those. Indeed, to faciUtate 

comparison of results , we have tr ied to follow Segal a n d Whins ton ' s notat ion whenever possible. 

However, some differences should be noted. F i r s t , the timing of the game is different. I n 

part i cu lar , Segal and W h i n s t o n assume that i n the first stage the incumbent offers exclusionary 

contracts, i n the second one the potent ia l entrant decides on entry a n d finally active firms 

name prices. W e assume, instead, that first a l l buyers solicit bids from the two firms; then each 

of t h e m decides from which seller to b u y a n d finally, after observing how many buyers have 

accepted its b i d , the entrant decides on entry. T h e different focuses of the papers motivate these 

different t imings. T h e analysis of Segal a n d W h i n s t o n (and of R R W ) is a d d r ^ s e d to the role 

^Aghion and Bolton (1987) as well analyse the use of optimal contracts between buyers and sellers to deter 
efficient entry. They consider partially exclusionary contracts in which the buyer must pay liquidated damages 
to the incumbent if trading with the entrant. They study the one seller-one buyer case where the optimal 
exclusionary contract represents a coalition between the two in order to extract rent from the entrant when entry 
occurs. This reduces the entrant profits from entry and makes entry (inefficiently) less likely. Yet entry is not 
completely precluded; because of the liquidated damages the incumbent gains the additional payment in all 
states of nature in which entry occurs so that by signing a contract that completely deters entry it would enjoy 
a lower expected payoff. Aghion and Bolton also discuss the two-buyer version of the model. In this case when 
one buyer signs a contract with the incumbent imposes a negative externality on the other one; this externality 
is exploited by the incumbent to extract more surplus out of each buyer. 

Innes and Sexton (1994) extend the Aghion and Bolton's model allowing the buyer to behave strategically and 
to form a coalition with the entrant. Since this coalition internalizes the consumer surplus gains from avoiding 
monopoly pricing, the benefits from entry to the coalition will typically exceed the benefits accruing to an 
ordinary outside entrant. Hence, the coalition will have incentive to elicit entry even when such entry is socially 
inefficient. Innes and Sexton show that exclusionary contracts deter such inefiicient entry without harming the 
buyer, while they do not deter efficient entry, Hence, differently from the aforementioned models, exclusionary 
contracts are shown to be efficient. 
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of exclusionary contracts i n entry deterrence when there exists a mul t ip l i c i ty of buyers. So, i n 

their paper the pr i c ing behaviour of the entrant is less relevant: i t s imply sets a price eqvial to 

the incumbent 's marg inal cost when entry is feasible. Moreover, their analysis clarifies that the 

incumbent 's ab i l i ty to exclude may have different sources. W h e n the incumbent simultaneously 

offers un i form contracts to a l l the buyers, exclusion arises because it exploits the buyers ' lack 

of coordination on their most preferred continuation equi l ibr ium. However, the incumbent does 

not need to rely o n miscoordinat ion i f i t can offer discriminatory terms to different buyers. In 

this case, i t can turn the buyers against the other: i f enough buyers accept the exclusionary 

contracts br ibed w i t h an advantageous deal , they impose the external i ty of n o entry o n the 

remaining buyers.'^ T h i s external i ty is exacerbated in the case of sequential offers when the 

incumbent may indeed exclude at no cost. Instead, the t i m i n g that we have chosen implies that 

the analysis of the pric ing behaviour of the two firms is more art i cu lated a n d we end u p w i t h 

a richer set of equi l ibr ium solutions. M o r e important ly , i t reveals that we are not concerned 

w i t h ver t i ca l restraints but w i t h the effects of buyers' fragmentation on entry and on market 

power without the incumbent having an active role in exclusion. I n a sense, i n our model the 

incumbent is passive, it does not implement a devise to keep the r iva l out of the market . It 

is the mere fact o f having already incurred the sunk investment that allows i t to benefit from 

the buyers ' miscoordinat ion a n d to fu l ly exercise its market power despite the existence of a 

more efficient potent ia l entrant. In t h i s contest, we are thus interested i n s tudy ing whether the 

entrant can use an instrument (the penalty) which alleviates the miscoordination of the buyers 

and makes entry more likely to occur. W e also study the level of the penalty which would be 

o p t i m a l l y chosen b y the entrant , as we l l as by a hypotethical soc ia l planner. 

3.2 The Model 

T w o firms compete for the provis ion of a homogenous good. O n e of them, J , is an incumbent 

i n the industry a n d has already p a i d the fixed sunk entry costs necessary t o provide the good. 

T h e other firm, E, is a potent ia l entrant . If i t actual ly enters the industry , i t w i l l have to pay 

the fixed sunk cost / . We assume t h a t there are constant marg ina l costs of product ion a n d that 

' A similar "divide and conquer" strategy is adopted by the incumbent in the model of Innes and Sexton 
(1994). Differently from the previous works, they assume active buyers who can form coalition that can, in turn, 
contract with the potential entrant. In this setting the incumbent uses discriminatory contracts and selectively 
offers high payoff to some buyer (as to eliminate their incentive to join coalitions) and poorer contract terms to 
the remaining ones. This allows the incumbent to capture some of the buyers' entry rents. As a result, differently 
from the one buyer-one seller case, exclusionary agreements have two offsetting welfare effects, deterring both 
inefficient entry and some efficient entry. However, if price discrimination is prohibited, exclusionary contracts 
just deter inefficient entry that would occur without them. 
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the potential entrant has lower cost than the incumbent: CE < cj. W e also assume that there 

exist N identical buyers whose demand is given by q(pi) — 1 for p , < p^', and q(pi) = 0 for 

Pi > p^, where pi is the price set by f i rm i — I,E. A l l buyers simultaneously solicit bids f rom 

the two firms. W e must also assTime that the market is v iab le for the entrant, i f it obtains a large 

enough number of buyers. A necessary condit ion is therefore that the entrant's average cost i f 

a l l buyers patronise i t , cjs, is lower than the incumbent 's marginal cost: CE = CE + < ci. 

T h e t i m i n g of the game is as follows (see Figure 3-1 for an i l lustrat ion) . A t t ime *<,, firms 

take part i n the (simultaneous) auctions. F i r m s cannot price d iscr iminate among buyers, i.e., 

they w i l l ofl:er the same conditions to each buyer. F i r m J ' s b i d consists of the price p / at which 

it is w i l l ing to provide the good. F i r m £ ' s action is given by the pair ( p s , D ) , where D e {0,1}. 

If i 3 = 0, firm E does not make any b i d (i.e., i t is not w i l l i n g to supply the good at any price) . 

I f D = 1, firm E is w i l l i n g to supply the good at a price PB- A t t ime t i , each buyer decides f rom 

which seller to buy, after having observed the bids. W e assume that the agreement between a 

buyer and the seller at ti is b ind ing ; i n part i cu lar , once decided to patronize the incumbent , 

a buyer cannot change her decision i n the following periods when she realizes whether the 

potent ial entrant actual ly provides the good.* C a l l S the number of buyers who choose the b i d 

of the incumbent. A t t ime ( 2 , firm E decides, on the basis of the number of buyers N — S w h o 

accepted i t s b i d , whether it wants to pay the entry cost a n d provide the good to those buyers 

or not. If i t decides not to enter, it w i l l have to pay a penalty t to the buyers whose d e m a n d 

hsis not been satisfied. If i t decides to enter, it satisfies the demand at the price indicated i n its 

Since firm / has already s imk its entry cost, i t w i l l always be able to provide the good 

independently of the number of buyers which w i l l address i t . Therefore, i t w i l l satisfy a l l the 

buyers who have chosen to patronise i t , at the price p / . 

good from the monopolist at the price p^. Note that their net expenditure w i l l be — t, since 

firm E w i l l refund them for the unfulf i l led contract of the penalty t. W e look for the subgame 

perfect Nash equiUbrium in pure strategies of this game, and we solve it by backward induc t i on . 

'Suppose the number of buyers who accepted the bid of the more efficient entrant has not made entry 
profitable. Still, if the buyers' decision were reversible, the entrant would enter the market anyhow, because it 
knows that by entering all the buyers who addressed the incumbent at ti would break the contrant and would 
switch to it. 

b i d . 
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0 1 2 3 
I 1 1 1 

Bids arc made Each buyer / provides the good; Buyers not served 
PI;(D,PE) chooses a firm E either enters and provides tjy B buy from / 

the good or it pays / for 
unfulfilled orders 

F i g u r e 3-1: Time — line 

3.3 The entry decision 

A t t ime t j , condit ional on hav ing taken part i n the auct ion ( D = 1) and hav ing b id a price pp, 

f i rm E observes the number of bids t h a t i t has won a n d decides on entry. E n t r y w i l l occur i f 

the fol lowing condit ion is satisfied: 

{N-S)ijpB~CE)~f>-t(N-S). (3.1) 

T h i s condi t ion s i m p l y compares the net profit from entry w i t h the t o t a l amount of the 

penalty i t has to pay i n the case where firm E decides not to satisfy buyers who preferred its 

b id . 

Fo l l owing Segal a n d W h i n s t o n (1996), we define N* as the smallest number of buyers who 

accept the incumbent 's offer i n order for firm E not to find entry profitable. Formal ly , denoting 

as \z\ the smallest integer greater t h a n or equal t o z, firm E does not enter \i S> N*, where: 

N • 
(PB - C f i ) + 1 

(3.2) 

N o t e that N* is (weakly) increasing i n the price-cost margin (pE — C g ) t h a t firm E receives 

and (weakly) decreasing i n the fixed entry cost / . 

M o r e impor tant ly , note that N* is (weakly) increasing in the penalty t that firm E has to 

pay. T h i s is because the higher the penalty the more costly for firm E not to fulf i l l the orders 

i t has w o n . I n part i cu lar , a very h igh penal ty has the effect of m a k i n g E's entry profitable even 

i f patronised by a single buyer. T h i s is the case i f t is so high that N — > N - 1 

and N* amounts to N : on ly i f no buyer accepts its b i d , firm E gives u p entering. A s i t w i l l 

become clearer i n what follows, this prevents miscoordinat ion problems to arise. G i v e n t, we 

denote w i t h p" {t) the price such t h a t ^pe^^^/__—f+^ = 1- H PE > P" {t) = CE + f - t, firm E 
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enters even i f its b i d has been accepted by a single buyer; hence p'̂ ^ (t) is the m a x i m u m price 

for which miscoordination can arise". 

3.4 The buyers' decision 

A t t ime ti, buyers decide on which b i d to accept. We now characterise the equi l ibr ium choice 

of the buyers for given prices quoted by the two firms. (See Figure 3-S for an i l lustrat ion which 

summarises the fol lowing Lemma. ) 

L e m m a 13 For given pj and (D, PE) the equilibrium number of buyers, S, accepting the 

incumbent's offer is given by: 

• / / D = 0, for any pi, S = N. 

• / / D = 1 and PE > p"^ (*) buyers' fragmentation is not an issue. Therefore, S = N 

whenever PE > Pi and 5 = 0 whenever PE < Pi • 

• If D = 1 and pE < p"^ it) the following cases may arise: 

1. IfpB>Pl>p'^-t,S = N*ipE). 

2. IfPB>Pi = P^-t,S>N*{pE). 

3. IfpE > PI andpi <p^ - t, S = N. 

4- IfPE = Pi>P^-t,S<N*{pE). 

5. If PB =Pl = p'^ — t , any S is an equilibrium. 

6. IfPE ^piKp''^ -t,S = N orS< N* (PE) - 1. 

7. IfpE < PI and p / > - t, 5 = 0. 

8. IfpE <pi = p^ --t,S>N* {PE) + 1 or S = 0. 

9. IfPE KpiKp'''-t,S = N orS = 0. 

Proof . W h e n buyers ' firagmentation is not an issue (pE > p^^ (t)) the buyers' decision is 

t r i v i a l . Note that we adopt the t ie -breaking convention that a l l the buyers address the entrant 

when i t charges the same price as the incumbent . 

T h e analysis is more art iculated when PE < p*̂ ^ (t). 

"To make the problem interesting, we shall assume that / > 2 (p*' — CB) . It is sufficient (but not necessary) 
for buyers' fragmentation being an issue up to the value — CB (= ***) of the penalty. In particular, this 
assumption ensures that ( i " ) > , so that up to (**, a single buyer is not enough to make entry profitable 
for any PE < p^. 
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Let us consider t l ie case wliere PB > PI- S < N* (PE) cannot be an equ i l ib r ium: instead 

of patronis ing the entrant (who has enough buyers to enter) and paying pB, a buyer prefers 

to deviate a n d d e m a n d the good from the incumbent . Further cases must be distinguished 

according to the level of pj : 

1. li pi > p^ - t, S > N* (PE) cannot be an equi l ibr ium. Consider a buyer accepting 

the incumbent 's b i d and paying p / ; deviat ing and demanding the good f rom the (potential) 

entrant, she w o u l d have to pay p * ' — t , as the addit ion of the deviant to the number of buyers 

demanding the good from E would not be enough for the latter to enter. T h e deviant would 

then receive the penalty t but w i l l pay i n the next period. Since p^ — t < p / , this buyer 

would have incentive to deviate. 

O v e r a l l , i f p s > pi > p"^ - t on ly S = N* (ps) is an equihbr ium. A buyer who addresses 

the entrant has no incentive to deviate as it wou ld have to pay p / instead of p * ' — t. A buyer 

who addresses the incumbent does not have any incentive to deviate as, by switching to the 

entrant, i t makes the latter enter a n d provide the good. Therefore, this deviant buyer would 

have to pay pe > pi-

2. If p / = p ^ — t , S > N* (PE) is an equ i l ibr ium, because a buyer buy ing f rom the incumbent 

would not (str ict ly) improve i ts payoff by t u r n i n g t o the entrant, as the la t ter would not provide 

the good and the buyer w o u l d then pay p*^ — t = pj. Indifference also explains why the buyer 

who selects the entrant does not increase its payoff by turning to the incumbent . 

S i m i l a r l y to 1., i f p ^ > p / = p ^ - £, S = JV* ( P E ) is an equ i l ibr ium. O v e r a l l , i n th is case, 

the equ i l i b r ium number of buyers accepting the incumbent oiler is S > N* {PE) • 

3. I f P J < p^ — t, no equ i l ibr ium exists where N* ( P B ) < S < N, s ince any buyer who 

addresses the (potential) entrant, pay ing p * ' — t when she turns to the incumbent after the 

entrant has defaulted, could instead buy f rom the incumbent ( immediately) at the lower price 

PJ. Instead, i f S = AT no one has incentive to deviate. T h e deviat ion would not allow entry and 

would i m p l y the payment of the higher price p'^ — t. 

Hence, i f ps > pi and pi < p^ — t the on ly equiHbr ium is the one where S = N. 

L e t us t u r n t o the case where ps = p j . 5 < N* (ps) is now a n e q u i l i b r i u m because buyers 

choosing to patronize the entrant (which operates) are indifferent between pay ing ps and pj. 

T h e same indifference condit ion holds for the buyers choosing to patronize the incumbent. 

4- S i m i l a r l y to 1., i f p ^ = p / > p ^ - i , 5 = AT* (pg) is an equi l ibr ium. Reca l l ing that when 

P / > - t , 5 > JV* (PE) cannot be an equ i l ib r ium, overall , i n this case the number o f buyers 

patron iz ing the incumbent is S < N* (ps) • 

5. T h e case where PE =pi = p^ — t is t r i v i a l . Buyers are completely indifferent among the 

sellers, a n d any S is an equ i l ib r ium. 

6. Reca l l ing 3., i f p£ = p j < p ^ - f, 5 < N* {ps) and S = i V are equi l ibr ia . 
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Finally, let us consider the case where ps <pi- No equilibrium arises for 0 < 5 < A *̂ (pfj) 

because a buyer would always prefer to switch to the entrant (which will provide the good) 

paying PE < Pi • Hence, only if all the buyers accept the entrant's bid, there exists no profitable 

deviation and 5 = 0 is an equilibrium. 

7. Recalling 1., if < p/ and p/ > p ^ - t the only equilibrium is 5 = 0. 

8. Recalling 2., if pg < p, = p''' - t the equilibrium number of buyers accepting the 

incumbent's offer are either 5 = 0 or S > iV* {PE) • 

9. Recalling 3. if PE < Pl < P^ - i, the only equilibria arise with 5 = 0 and 5 = iV. If 

5 = 0, nobody would like to deviate and pay a higher price to the incumbent than the entrant 

(which operates). If 5 = A^, nobody wants to deviate and choose the entrant, as the latter 

would not enter, resulting in the price p'^' — i > p/ to be paid. In the intermediate cases, either 

a buyer choosing the entrant (if S > N*) or a buyer choosing the incumbent (if S < N*) would 

kave incentive to deviate. • 

The proof required checking all the possible deviations in each of the cases identified. It is 

simple but long t© fellow. What can be noted, however, is the mechanism which is behind the 

different equilibrium solutions. 

The case where pE < p" (<) is the most interesting. As one expects, the potential entrant 

will not win enough bids to enter if it charges a price which is higher than the one set by the 

incumbent (shaded area in Figure 3-2). However, if PE < pi with the latter being below or equal 

to p'^ -1, miscoordination of the buyers might lead to the situation in which the entrant's bid 

is not accepted by enough buyers to enter even if the price quoted is lower than the incumbent's 

(lined area in Figure 3-2). To see the intuition, imagine that all the buyers have accepted the 

incumbent's offer. A single buyer knows that she is not enough to make E's entry profitable 

so that, should she deviate choosing the entrant, her order would remain unfulfilled and she 

would have to turn to the incumbent in the following period, paying a (weakly) higher price. 

This eliminates any incentive to deviate. Instead, when ps < Pi but pi > p^ — t, an entrant 

setting lower prices will always be addressed by enough buyers to enter, even if a single one does 

not suffice to make entry profitable (white area in Figure 3-2). This is due to the existence of 

the penalty: when the incumbent sets a price above p'^ — t, a buyer always prefers to address 

the entrant first. If entry occurs she will obtain the good at a lower price; if the entrant does 

not provide the good, the buyer will still be better off, as she will end up with paying p'^ — t 

instead of the higher p/. This gives a single buyer the incentive to deviate from S = N and 

prevents the miscoordination problem to arise. It is therefore important to note the crucial 

role played by the penalty, which acts as a sort of "insurance" against the possibility that the 

entrant will not operate. Of course, for this mechanism to work it is indispensable that the 
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Net enougli buyers for the rival to enter 

I MjscoordiBatioi! 

Ilaough buyers for the rival to enter 

F igure 3-2: Buyers ' etjwilibria 
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p«t8Bitial e»tra»t 's ability to pay the penalty is credible (see mere bel®w). 

T h e case wkere PB > P" (*) is 'he s tamdar i •ne. A l l the buyers accept the #ffer rf the firm 

^ u s t i a g tke lewtst price. In part icular , i f < pi, the entraat is always a i d r M s a d by eaeugh 

buyers to eater. T k e reaaen is that a siagle buyer is enough t« make E's eatry profitable so 

that a n equ ihbr iuM ia which all the buyers accept the iacurmbent's effer caaaat be supparted 

mi mm misceardimatisn problem aris«s. 

Perfectly Coal i t ion Pr»®f N a s h Ek(uiHbrla T h e previ«us LtHM«a ih»w» that whem the 

•Btrast charges a p r i M which it kwer thaa the iacunhtat ' i , it imay he usable t « capture enough 

4em»Mi t* profitably M t « r the market . This is emtirely due t« lack •/ coordinmtion a M o n g the 

buyers and would « « t •ccur if they cauM agree t * jeimtly address their demaad t© the entrant , 

f®r insta»ce beiag «rgaMized i a a ceatral ized purchasiag agemcy^'. 

T h i s idea c&» be devekped w a r e f » r « « l l y *d®pti»g th« c « «cept ©f Cmlitian-Prmf Ntmh 

Bfuilibria}^ M e r e precisely, aa e«[uilibriuM is cealiti«a-pre»f i f « • eaalitiea rf any size cam de­

v iate in a way that iacreases the payefs « f all its members. N a t e that the cea l i t i saa l deviations 

M u s t be Nash E q u i l i b r i a of the game anieng the deviat ing players, h«ldi»g the strategies of the 

©thers fixed. 

Apply img th is c »»cept t© «ur m«del , 5 = i V is n«t * ««aliti«n-pr««f N a s h E q u i l i b r i u M 

f«llewi«g PB < PI < — t. A j e i a t deviatiam im which «v«ry buyer rejects the iacunabeat's 

• f e r would allsw the eatraat to previde the geed aad the buyers to ebtaia it at a tower price, 

•bvisusly, » • buyer has iaceative t© deviate freai such a csaUtieaal deviatiea. Viceversa, >• 

subset •f buyers has iaceative t© joiatly deviate ir«M 5 = I as they w o u l d be charged a higher 

price. This u i l ibr iunt is cealiti«n-pr«rf. S imi lar ly , i f Ps <PI = ^ — * the et[uilibria i n w h i c h 

S > N* (pe) + 1 are mmt c«aliti«n-pr««f. T h e buyers »c«epti»g th« i i i cumbeat 's sffer have the 

incentive t© joiatly deviate ia order t » pay less far the ge«d . S = • is, iastead, c«alitien-pr«of. 

3.5 Tke firms' decision 

I « this secti»a we devetop the *«alysis assuia iag that the penalty is « « g e B « u s l y d e t e r m i a e i . 

W e w i l l sh®w that whea the peaal ty is law ea^ugh i t is « « t •bvisus that ia e^uil ibriua* the m®st 

e f i c ieat producer succeeds in eateriag the raarket. Instead, for high enough penalties, entry 

w i l l always ©ccur. 

'^Similarly, n« «ise®®r4i»ati®B proWem w«uW arise if all the iemmi was csHceatratsi in a single buyer. 
Hawever, in such a case, a «©n#p®Iy iaeSciemcy w®uW arise, if the buyer ia tura served a dswnstream raarket, 
aad n« clear ee»clusi#m ®® the derirabihty ®f such c®»figurati®» cauM be draws. This cm be avoided a»«uiBi«g 
that ths deraand is still fragMented but that the buyers are able t® ceerdiaat*. 

"See Berakeim, Peleg aad Wkiattsa (1987). 
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Figure 3-3: Price - Equilihrie.: JV < i V . 

3 . S . 1 L e w p e B a l t y : fc»tk kimi mt e q u i l i f e r i a a r i s e 

Let us cemsiier, i r s t , the caae i n w h i c h the pemalty t is suficie»tly lew. M s r e precisely, we 

analyse the case where: 
t < - c j = ** (3.3) 

I « «ther wards , tke t k r « h « M —tis waakly higker tkm c ; . 

T w » ki»ds ef equ i l ibr ia «ci»t i « th is case, i l t a t r a t t d i « the f©ll©wi«g P r « p « i t i » « a a i Fi§ure 

3-3,3-4,3-5. Thwre are e f u i l i k r i * (entry equilHrim) i a w h i c h tke emtrant chargw a priee weakly 

l»wer tha« the iacus»fee«t'« « » r p » a l c»gt mi. i t is a i d r w s t d hy em®ugh buyers t© pre i ta fc ly 

j r e v i i e the gm@i. H a w e v t r , du« t® the Mi8c« «d i «a t i en pr«Wei», th«re sure als® t fu iUbr ia . (n»-

entry »quilihria) i » wkich a l l the buyers a d d r « s the i»curmfeeat i « p i t e the fact that the eatramt 

makes a » « f e r w M c h is i »»re appeali»g (®r, a t w»rse, « fua l ) . 

N«te , Wwever , that the M g h t r the pe«» l ty the lewer the w a j a M U M price t h a t the i « c u « b e » t 

cm t u s t w * i « M •cc lu i i smaiy t f i u i l i b r i u i a . M a r e preci$tly, im th i s s«ttiag where the p « a l t y is 

tower t h a n the t h r e s h s M t*, i t i»m » » t have the r«le •{ camplete ly d i K i i a a t i n g the » i s c « » r i i -



nation problem and of avoiding that the no-entry equi l ibr ia occur. Nonetheless, its existence 

l imits the incumbent 's monopoly power even when it does not suffer the potential entrant 's 

competit ive pressure. T h e reason is that , as i l lustrated i n L e m m a 13, i f the incumbent should 

set a price higher than p * ' — t, the potential entrant cou ld capture al l . the buyers by s l ightly 

undercutt ing the r iva l . T h i s is due to the fact that , i n this case, the possibil ity that the entrant 

might not provide the good does not lead the buyers to accept the incumbent's higher price: 

they know that i f this event should occur they would receive the penalty and hence they are 

better off accepting the entrant 's offer regardless the entrant actual ly enters or not. I n other 

words, the penalty avoids the miscoordination problem i n a l l the cases where p ; > p'^ — t and 

discourages the incumbent from sett ing a price higher than this level. 

Proposi t ion 14 When 0 < t < t* optimal decisions by the sellers result in two types of 

equilibrium solutions: 

1. NO'entry equilibria, 

where S = N and the two firms make the following choices: 

P / S [ c ; , p ^ ^ - t ] ; D * = l , p%e{0,p'j]. 

2. Entry equilibria, 

where S = 0, and the two firms chooie: 

D' = 1, PB e [cE,c/); p J e [p%,p^ -1 ] 

or where S 6 (0 , iV*) and the two firms choose: 

D" = 1, p ^ = cr, p'l = c ; 

P r o o f . F i r s t , equi l ibr ia where D = 0 can be excluded i f the penalty is str ict ly posit ive. T o 

see th is , consider that the incumbent 's best reply to D = 0 is the monopoly price. However, 

{D = 0, pi — p*^} cannot be a n equi l ibr ium because p^ > p * ' — t a n d , according to L e m m a 

13, the entrant cou ld obta in a l l the buyers choosing D = 1 and p g < p / . 

Second, note t h a t there cannot exist a n equi l ibr ium i n which the incumbent charges a price 

higher than p^' — t. I f i t does, either the incumbent itself or the entrant (or both of them) 

has incentive to deviate. To see this , imagine that p / > p^^ - 1 and that the potent ial entrant 

charges a price lower t h a n p / ; according to L e m m a 1 the latter obtains a l l the buyers. T h u s , 

'^Note that in equilibrium the penalty is not paid but its mere existence succeeds in limiting the incumbent's 
monopoly power. However, for the penalty to be effective, it is crucial that the buyers trust to receive it when 
the entrant gives up entering. For the moment we take as given that the payment of the penalty is credible but 
we will investigate more deeply this issue in the last Section, 
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this cannot be an equi l ibr ium as either the incumbent has incentive to deviate by undercutt ing 

the potent ia l entrant and deterring its entry or the entrant cou ld deviate by increasing its 

price. If the entrant charges the same price as the incumbent, two cont inuat ion equi l ibr ia can 

arise: either S < N* (PE) and the entrant provides the good, ov S = N* {PE) and entry is 

not profitable. In the former case, the incumbent has incentive to deviate, by undercutt ing 

the r iva l firm; i n the latter case, the entrant has incentive to deviate by undercutt ing the 

incumbent and captur ing a l l the buyers. F i n a l l y , i f the potential entrant charges a price higher 

than the incumbent ' s , the continuation equiUbr ium is S = iV* (PE)- Obvious ly , this cannot be 

an equ i l ibr ium as the entrant has incentive to undercut the incumbent to be patronized by a l l 

the buyers. 

Moreover , there cannot exist an equ i l ibr ium in which the entrant charges a price higher than 

the incumbent 's . If PE > Pi , i n any possible cont inuation equi l ibr ium the entrant does not 

provide the good. Hence i f PE > Pi > P^^ — t the potential entrant could prof itably undercut 

the incumbent captur ing a l l the buyers. I f PE > Pi and p / < p^ — t, either the incumbent or 

the entrant (or bo th of them) would have incentive to deviate. 

F i n a l l y , when p / < p ^ — t there exist two possible types of equi l ibr ia : equi l ibr ia i n which the 

potent ial entrant remains out o f the market even i f it is more efficient than the incumbent, and 

equi l ibr ia i n w h i c h entry occurs. W h i c h one emerges depends u p o n the cont inuat ion equi l ibr ia 

fol lowing the bids in which the entrant charges a price lower or equal than the incumbent 's . 

1. No-entry equilibria. 

It is easy to check t h a t ( p / = p'^ — t, D = 1, pg < — t) can be sustained as an equil ib­

r i u m by hav ing the cont inuat ion equiHbria fol lowing any b i d w i t h pE < pi such that a l l the 

buyers address the incumbent . In th is case, the incumbent cannot prof i tably increase the price 

because a l l the buyers would switch to the potent ia l entrant. In t u r n , the entrant wou ld never 

succeed i n obta in ing a number of buyers sufficiently high by charging a price different from pE-

Note that (p/ = — t, D=l, PE<P^ -t) cannot be sustained as an equ i l i b r ium when the 

cont inuat ion equ i l i b r ia fol lowing i t are such that S g [N* (PE) + l , i V ) . T h e potential entrant 

would be addressed b y some buyers, yet not enough to allow i t t o prof i tably provide the good. 

Therefore, i t should pay the penalty to the unsatisfied buyers and would have incentive to 

deviate by choosing not to make any b i d {D = 0). 

There also exist "no-entry equ i l ibr ia " i n w h i c h the incumbent charges a price p lower than 

p ^ - 1 . T h e y are sustained by having a l l the cont inuat ion equi l ibr ia fo l lowing any b i d (p/ = p, 

^ — PE < p) such that S = N, whi le the ones following any b i d (p/ > p , D = I, ps < Pi) 

such that a l l the buyers demand the good from the entrant. W h e n this is the case, the incumbent 

has no incentive t o deviate by charging a price higher than p because it wou ld lose a l l the buyers; 

the entrant has no incentive to change its price because this would not al low i t to enter. 
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S. Entry Epiilihria,. 

N«te i r a t t k a t tkere c a « * « t « i s t m " entry e q u i l i b r i u m " i« whick tke petential e a t r a m t 

ckarg« a priee s tr i c t ly kigher t k a * the rival 's « a r g i « a l c « t c / as tke iacumbeat mnM profitably 

u«d«rcut aad ©btaim a l l the buyers. 

Sec»Bi, there w i s t equi l ibr ia i a which t h e e « t r a * t charges a price betweem CB mi tke rival 's 

» a r p « a l tost suck t k a t a l l the buyers a d d r « s i t : {9 = 1, ps € \CE, C / ] , pi = PE) w i t h 5 = 1. 

T k e y are sustai«ed i f t k t c»«tinu&tion equi l ibr ia fsUswing any Mi im which tke entraat c k M g « 

a pr i «e s t r i c t ly tower t k a a tke i M c u a b e a t ' s ( b « t h bei«g < P j * -1) are such tkat i t is i i d d r « e i 

by a l l the buyers. In tkis c a s e , tke e M t r a « t cw»n»t deviate by sett iag a priee kigker tha» t h e 

r i v a l ' * as i t w»uW l « e a l l tke buyers. I « t u r a , tke i«cumb«at is iadiffertmt betwee* p j and amy 

kigker priee because buyer w®uM patronize i t i » aay case; instead, i t c a p t u r e a l l t h e b u y e r s 

by decreaaiag its priee ( t h e dev ia t i tn p r i c e is s t r i c t ly lewer tka» — t mi thus S = N) b u t 

i t wauW B e t b r e a k eves m the deviati»m p r i c e i s als» tewer t k a « i ts marginal c M t . 

N«te that , w i t k tke d w c r i b e d c « B t i n u a t i » « equiUbria, (9 = 1, pB = c / , pi = cj) amd S G 

(6, N*) c a a a s t b e a« equiUbriuwi because by decresaiag s l ightly tke price the peteat ia l M t r a i t 

c«uM capture all the buyers. However, it is sustained i « equiUbrium by kavimg S = N fel lewing 

M y p a i r ©f p r i i M suck tkat PE < pi = cj and 5 = • fellewiag pB < pi w i t h pj > cj. Th is 

impli«s that tke eatraat has » • ince i t i ve t « deviate by decreasi«g the price because i t w®uW lese 

a l l tke buyws ; im turn, the i M c u i a b e m t breaks even either sellimg at tke price c / t® S buyers ®r 

iacreasiag its price aad l « « g a l l t k e buyers; fiaally, i t weu ld e a r i negative p r e f i t s by d e c r « a s i i g 

its p r i c e . I i s t e a d , (B = 1, pE e [c^, c / ) , pj = ps) a «d S € (•, N*) c a a m«ver be an equiHbr iuM 

because the iacumbent M a k e s negative prefits by se l l i sg t« mme buyers a t a p r i « e lewer tka« 

its M a r p « * l cest a a d k a s iaceative tm deviate t# a price s u f i c i s M t l y k i g h t© m a k e a l l t ke buyers 

a d d r « t k e « t r a » t . 

Fiaally, t h w e « d s t als» " e » t ry a^uiUbria" i « w k i c k tke i » cumbt« t chargeB a price higher 

t k a a the e a t r M t ' s : ( « = 1, pE — pB [CB,CI] , pj e {p,p^ - *]) - T h « y are s u s t a i M s d by c©i-

t i a u a t i s B e^uihbria such tkat S = I fellows a»y b i d im whick the e a t r a m t sets a price tower »r 

e q u a l thaa the iacuMbeat ' s and lewer or equal tka« p wk i l e S = N f e l l w s aay b i d I M which 

tke entrant rfers a price Iswer ©r e q u a l than the i » c u M b e i i t ' s but k igher t h a i p (b®tk be iag < 

p^^ - 1 ) . I B tk is C M C , tke pete«tial « t r a « t ca «a« t i««rease Its payaff by imcreasiag tke price mi 

sett iag it equal er k w e r tha« the iacuMbemt's because i t w®uW Img a l l the buyer*. A g a i n the 

i H C u « b « t c a » « 9 t pref itably deviate because, by uadercuttimg, she w«uW ear« megative prefits. 



Figure 3-4: Price - Equilibria,: N e N, N" 

3.5.2 H i g h p e n a l t y : a n l y " e n t r y e q u i l i b r i a " exist 

In this sect isn we censider values of the peaalty higher then the threshold t* = p'^' - cj. T h i s 

i m p l i ^ that the i s cuMbent makes negative p r « i t s when it sells to al l the buyers charging the 

m a x i m u m price p ^ - i aad , even i f i n principle buyers ' fragmentation is s t i l l an issue'^, equi l ibr ia 

in which the patemtial entrant is kept out of the market d « not arise. T h i s result is i l lustrated 

i n Prop«gitioM 15. 

A s for the "enti-y equilibria,", the level ©f the penalty affects the pr i ce i that can be charged by 

the entrant (see Prop«siti»m I S ) . In part i cu lar , the higher the penalty the IBSS severe is buyers' 

fragmentation (i.e. the higher JV* (PE))- Hence, i f the penalty is su f i c i ent ly high (t > i ) , the 

denaaad ®f a single buyer is eneugh f®r the entrant to profitably provide the gmoi charging any 

price h i g h w than p" (t), w i t h the latter be ing lower than c/ . T h u s , buyers ' fragmentation does 

mmt play any r«le when the entrant choases PE € (p" {t),ci] and a s tamdar i argument applies 

"Recall that we assumed that a single buyer is net ensugh t® make entry profitable for any ps < P** up to 
the value t" of the penalty, with t" > t'. 
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f tknw tkat t k M e pritt tmerje i i tke " e n t r y eqiiilikria". N»te tkat, as tfce value •(the pemalty 

increasM, t k t ra>ce •[ pricM that ca> be sustaineil in a^uinkriua iKtemils. la particular, as 

Figures 3-3,3-4,3-5 aiakt clear, wken t > f entry U pr*£takl« r e j a r d l M i t k t muMker •£ kuyers 

far all tkc pricw weakly kieker tka> CB, aad tke s tandard •^uilikria arise. 

Far lawar values cf tke peaalty, aiiscaardiaatiM drivas tke rasults. Mare prasistly, (ivea tke 

appropriate •••tiauatiM a^uilikria, all tke pricsa betweea CE **i tke thraskcld p ^ - 1 (wkich 

••w is lawar t k a i c/) are sustaiaakle i> e4|uilikriuni. Tke iatuitiaa is tkat tke iHcumkeat has 

•• iaaaative ta undercut tke pattatial eatrant: it wauld aktain all tke kuyars (tke deviatian 

price wauld ke strictly lawer tkaa -t) fcut its p r a i t a wauld ka aegative (tke deviatiam price 

is lawar tkaa its margiaal cast). Nate tkat tke ptaalty, i n tkis aantast, limits tke nia»muni 

price tkat t k t aatraat is akle ta ckar^e. caurse, tkese aquilikria stcist aa lamg as p ^ - 1 > C£; 

(i.a. as la«{ as tka value af tke peaalty is lawer t k a a t" as skawa ky Figures 3-3,3-4,3-5). 

lastaad, it is aat akviaus tkat tkere aKist equilikria wkare tka aatraat ckaxtas a price kieher 

tkaa p ^ - 1 (aad weakly lawer tkaa c/). Tkis intpliat that it is aat alsa akviaus t k a t "eatry 

e^uilifcria" SMSt at all wkea p ^ - 1 <CE, tkat is when the peaalty is strictly kijker t h a a t**. 

Tke arguMeat is siaiilar ta tke aae develaped far the " a a entry" aquilikria. la tkat case, tke 

incuaikaat was prevented firam ckarging a price akave p ^ — t ky tke potential of tke entrant 

to proitakly undercut. Now, tke entrant mayke preventad fram ckarjinj a price above p ^ - 1 

ky tke potantial of tke incuiikent ta praiitakly undercut, in spite af tke price keing kelaw 

its margiaal cost. To sae tkis, assuma tkat p £ = c/.'^ By undercuttine sligktly tke rival, 

tke incumkent would ke patranised ky N* (jtB) kuyers and wauld suffar lassos selling to tkem 

at a priae kelaw its Htar|inal cost. Yet, since tke entrant wauld ke kept aut af tke Market , 

tke incumkent aould compensate tkase lassos w i t k the revenuas obtained by sellinf to tke 

remaininj N - N* buyacs at tkt monopoly prict. When PB = c/ tke laasas are netligible and 

tke equilibrium doas not exist. However, wken tke entrant ckar{ts a lower price (still kifker 

tkan p ^ - 1 ) tke lossaa are more relevant and tke e«[MiMbrium may e x s t . In Figures 3-4 *ni 

3-5 tke prisaa akove p** - t tkat can ke sustained in a«[uilikrium are tkote dtlimitod by tke 

p* (t) hne. Note tkat tkaie a<iuilibria are mare likely to arise tke kijher tke number of buyers. 

Tke intuition is tkat as N increasts, N* intreasat ky tka samt amount , kenct ktepinj N -N* 

constant. Tkis implita tkat tke incumkent's lossaa by seUint to the N* buyers incraaae and i t 

is laas likely tkat tkey can be compensatad by seUinj at tke manopoly prite to tke romainine 

N - N* kuyers. Sinularly, tktse aquilikria art more likely to arise tke kijher tkt value of the 

penalty •verall, wken tke numktr of kuytrs is suiioiently low (iV < Jv) for all tka valuos of 

tke peaalty for wkick kuyers' frafmentation is an issue, tkose tqulKkria do not tHiat {Figwv 3-

'^R«c«ll tkat ci > p" - tuve »re cntitleriat v«lu«i »f the ptaalty hijhtr tkan t'. 
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Figure 3-5: Price Equilibria : N > N". 

3). V iceversa , w k e n tke number ef buyers is higker t h a * the previtius t h r « h « l d , t h « e equi l ibr ia 

exist pr»v i i «d that the penalty is l u i i c i e n t l y high (t > . Ndte that the thresh»W t / i m»vm 

leftward as N imcreases (see Figures 3-4 and 5-5), In part i cu lar , i f TV > N**, tn < t**.*^ 

©verall, unless the penalty is so high that entry is credible whatever the number of buyers, 

fragmentati i in of the latter c r e a t « two sort of problems to the entrant. E i t h e r its entry is p r e ­

vented btcause buyers stuck em the wrong •qui l ibr ium ©r it is ferced to charge p r i c e s sometime* 

significantly b e l o w c / ; indeed M a y b e that * • price above the entrant 's average coit c a n b e sus­

tained i n equ i l ib r ium. Im this case the problem is not lack of cosrd inat i sn but the uncertainty 

about the abi l i ty of the entrant to provide the good makes it possible for the incumbent to 

undercut prices below its marg inal costs and prevents the entrant t« charge such prices. 

P r « p « s i t i « n 15 When t>t*, "nm-entry equilHrim" do mt exist. 

Pr®« f . Consider te{t*,t\ where I = / - (p*^ - c g ) is such that (t) = p'^. W h e n the 

" I H the Appendix we provide the formal analysis conctrning the critical values N and N". 
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value of the penalty belongs to this interval , buyers ' fragmentation is a n issue for any pg < p". 

A l s o in this case there cannot exist equi l ibr ia where D = 0. Moreover, there cannot exist a 

"no-entry equ i l i b r ium" where pr > c / . T h e reason is that the incumbent 's price would be higher 

t h a n p^' — t and the potential entrant could obtain a l l the demand by s l ight ly undercutt ing. 

F ina l l y , there cannot exist a "no-entry e q u i l i b r i u m " where pi < c/ as the incumbent would 

have incentive to deviate. T o see this recall that , i n order to be an equi l ibr ium, S could not be 

lower than N (the entrant would deviate to Z> = 0 i f i ts entry was deterred but i t should pay 

the penalty to some unfulfi l led buyers) . Hence, the incumbent would sell to a l l the buyers at a 

price lower than i ts marginal cost and would not break even. Overa l l , a "no-entry e q u i l i b r i u m " 

does not exist. 

Consider now t > t. B u y e r s ' fragmentation is not a n issue for ps > p" (t) • Hence, an 

equi l ibr ium where pj > p" (f) a n d a l l the buyers are captured by the incumbent cannot exist, 

as a slight undercut would allow the entrant to obta in a l l the demand. A p p l y i n g the previous 

argument to the cases where fragmentation problems arise, we c a n conclude that "no-entry 

equ i l ibr ia " do not exist . • 

P r o p o s i t i o n 16 When t>t* there exist different types of "entry equilibria": 

1. Ift>t, there exist equilibria where S = 0 a n d the two firms choose: 

S. Ift'<t< t" there exist equilibria where 5 = 0 and the two firms choose: 

D' = 1, P i € [ c £ , p * ^ - t ] , p)e [p%,p^ ~t]. 

3. If the number of buyers and the penalty are sufficiently high^N > N and t > i / e j , there 

exist also equilibria where S = 0 and which support some prices above — t: 

D* = 1, G (max { p « - t .c^} , m i n { ? / (t) , p « (t)}], p} = p | . 

P r o o f . Obviously , also i n this case there cannot exist a n " en t ry equ i l ibr ium" i n w h i c h 

PE>ci as the incumbent cou ld undercut the entrant m a k i n g entry unfeasible. 

1. Denote w i t h tthe value of the penalty such that p^" ( i ) = cj a n d consider t>t. For a l l 

the prices p/; e (p" (t), c/] miscoord inat ion is not an issue a n d , by the previous L e m m a , the 

incumbent wou ld ob ta in a l l the buyers by undercutt ing . S ince the deviat ion price w o u l d be 

lower than cj, such dev iat ion wou ld not be profitable a n d (D - l.pB € (p" (t) ,c/] ,pj = ps) 

are equi l ibr ia . Note t h a t ? = is the value o f the penalty such t h a t p"" (t) = eg . Hence , 

when t > t a l l the prices ps € [c£, cj] are sustainable i n equ i l i b r ium. 
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2. Propos i t ion 14 (part 2) already shows that {D = 1, G pE,p'^' - <] , P / 6 [picp'^' - t]) 

w i t h 5 = 0 are equi l ibr ia . Obviously , these equi l ibr ia exist as long as p^' — t > that is, as 

long as t e {t*,t"] where f* s p " - CE. 

3. T h e case where pE > p*^ — t is more tricky. F i r s t , differently from case 1. there cannot 

exist a n equi l ibr ium where p / > PE- T h e reason is that this p / is higher t h a n p'^ —t and no 

miscoordination problem arises i f the potential entrant increases her price (keeping it below p / ) : 

she would obta in a l l the buyers and the deviat ion would be profitable. Hence, the candidate 

equiUbria are (£> = 1, p g = p, pi = p) w i t h p € ( p ^ — t ,c / ] when p^ — t is higher than CE 

(i.e. when t 6 ( t* , t**] , and w i t h p e [c^.c/] when t > t**. 

Let us consider (D -l,pE = cj, pj = cj) w i t h 5 = 0. (Note that 5 e (0, AT*) is excluded as 

cj > p ^ — t and the potent ial entrant could increase its profits decrccising s l ight ly its price and 

captur ing a l l the buyers) . T h e entrant has incentive neither to increase the candidate equi l ib ­

rium price (it would not enter anymore) nor to decrease i t . T h e incumbent has no incentive to 

increaise the price as i t would be higher than p'^ — t and no buyer would address i t . However, i t 

has incentive to s l ight ly decrease the price. Imagine the incumbent chooses p / sl ightly lower than 

C[ and s t i l l above p * ' — t. I n th i s case the cont inuat ion equi l ibr ium is S = AT* ( c / ) . Hence, the 

incumbent deters entry and sells to N* buyers at p j < cj but can compensate the present losses 

by sell ing to the remaining buyers (unfulfilled b y the entrant) at the monopoly price. Therefore, 

its dev iat ion profits amount to TT/ = (c/ - e - c/) N' {cj, t) + ( p ^ - c/) (AT - N* (c/ , f))^**. T h e 

first term is negative but the second one is posit ive and i f e is suflrciently s m a l l TT/ > 0 so that 

the incumbent can profitably deviate. Hence, [D = 1 , P B = c/ , p / = c/) w i t h 5 = 0 is not an 

equ i l ib r ium. Note that this result is due to the fact that c/ > p** — t. T h e argument does not 

work when c/ or pE are smaller than or equal to p^ — t as, when the incumbent undercuts, the 

cont inuat ion equ i l i b r ium is S = N a n d its deviat ion profits would be negative. 

Let us consider now {D = 1, PE ~ p, pi = p ) w i t h 5 = 0 and p < c / ; the incumbent 's 

deviat ion profits, when she decreases sl ightly her price (such that pi < p but it is s t i l l higher 

than p^ — t) are g iven by: 

TT/ ( P , t) = (p - £ - ci) N* (p, t) + ( p " -ci){N-N* (p, t)) 

T h e lower p the higher the present per-buyer loss of the incumbent . However, the lower p 

the (weakly) lower N*. T h i s tends to decrease the aggregate present losses a n d to increase the 

gain f rom sell ing to the unfulf i l led buyers. 

T o get some ins ight about the sign of the funct ion TT/ (p, t ) , i n the A p p e n d i x we have studied 

For simplicity we assume that the discount factor is equal to 1. 
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F i g u r e 3-8: Frim — Bquilibrm : N < N. 

the f u n c t i « v'i{j>,t) which *ppr«ximates 7r / (p , i ) for tke case where N* {p,t) is coBtinueus 

rather thaa discrete. • 

3.6 Selection ©f the eefuilibria 

W h e B mult iple equi l ihr ia arise, we choose t# select tke price equilifcrium w h i c h repr««ats a 

Paret©-®ptimum. 

H e « c e , among the " n o - e n t r y equi l ibr ia" Fareto-dominance selects the one w h e r e pJ = p|, = 

If t h e B U M b e r ®f buyers is sufficiently l o w ( iV < i v ) among the "entry equi l ibr ia" P a r e t s -

d«mi»aMce selects the si ie w h e r e Pg = p*i = c/ wkm t < t* mi t > t mi the M e where 

p J , = p J = pA ' - f when < e (t*, t**] (See Figure 3-3 and S-S). 

W h e n the number ®f buyers is higher (AT > i v ) , b e s i d e the equ i l ibr iua i where pJ, = p J = c/ 

" i V is the Bumber of buyers such that tR>t when N < N.Sm the Appendix far men details. 
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Figure 3-7: Time — line 

wkem t < t* mi. t > t , P a r e t » - i 0 m i « & « c e selects = p| = p * ' - J wke« t e {t*, mi» 

mi p%=p} = / (t) wke« t e " (See Figures S-4 and 5-5). 

3.7 The ©ptinaal penalty's ch®ice 

S«far, w e kave c®*si ier«i tke case wkere the pe«alty t is wcegeneusly givem. I « t k i s g«cti»B, 

we k r i e l y analyse the case where the pe»alty is e » d « f 8 « « u s . ! • t e r m s « f mi »«s l8l , this » e a » s 

that there «adsts a p e r i e d b e f o r e the proper game where the penalty is ckeseM (see Figure 3-7 

w i t h the new timelime) r«pect ively k y the social planner a n d ky t h e p«te«tial entraat. 

3.7.1 T h e s©cial plaMmwr's c k a i c e 

Suppose the s«cial plaa»«r is m a 5 « « i s i « g a sec ia l welfare fu«cti®m whick attaches a kigker 

weight t » tke c « » s u « e r surplus tha« t© p r s i t s , s« that she is w i l l i ag t e iimplemeat the lewest 

p»8siWe p r i c e . L ® ® k i « g at Figures 3-3,3-4,3-5, i t i» clear that the e p t i m a l p m a l t y d e p « i i s 

up©« the » u » k e r ®f kuysrs . Meresver , the • p t i m a l pemalty i m p l e » e » t s a price equal t© e g w h e n 

tke number ef buyers i« su f i c i ea t ly lew ( iV < N**) , w i t k the impleiaemted priee decreasi»g as 

N i a c r e a s M . I i i t e a d , tke implemented priee i n c r e a s e w i t h N , wkem the nuimber mi buyers is 

h i g h e r tha» N*\ 

" i « beloap t© the set if JV < J V . 
'^We nmi this afasmptisB becaase we have assu»«d, fc simplicity, that demand is completely iMlastic. 

Hswsver, it can be proved that the same qualitative results hold in the case where demamd is elastic amd the 
»cial plaianer m a » » i » « a itamdard social welfare fumcti®H. Since the calcuIaMsns with elastic demand are more 
ksghty asd cu»bers»ae, we ®r»it them h « for Asrtness. •etails are availabl* frsM th® authors upsm request. 
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Low number o f buyers (N < iV**) 

W h e n JV < N", by choosing a penalty which amounts to t** the only equi l ibr ium is such that 

the more efficient producer enters the market , sel l ing to a l l the buyers at a price equal t o its 

average cost. (See Figures 3-3 and 3-4) Note, however, that this price is higher the lower the 

number of buyers, as fewer buyers i m p l y a smaller to ta l demand and less exploitation of scale 

economies. 

H i g h number o f buyers (N > N**) 

W h e n N > N**, some prices higher than - t arise i n equi l ibr ium provided that t > tn, 

where tu < t** (see Figure 3-5). T h i s implies that the social planner can never implement 

a price equal to CB and , i f Pareto-dominance is accepted as a selection concept, the op t imal 

penalty is tn (str ict ly speaking is s l ight ly higher than tn ) , which makes the entrant provide 

the good at a price p^ - IR. Note that the implemented price is higher the higher the number 

of buyers. T h e in tu i t i on is that the higher JV, the higher N* and the weaker the incumbent 's 

incentive to deviate from a price p above p * ' — t. T h i s makes such prices emerge i n equi l ibr ium 

for lower and lower penalty values. Hence, the threshold IR decreases, while the implemented 

price increases. 

3.7.2 T h e e n t r a n t ' s choice 

T h e entrant has a n interest i n offering a penalty such that at e q u i l i b r i u m it w i l l be able to 

enter the industry and the price i t obtains from buyers is the highest possible. P r o v i d e d that 

the selection concept o f Pareto-dominance is accepted, l ook ing at Figures 3-3,3-4,3-5 and 3-6, 

i t is easy to see t h a t this is achieved by choosing a very large penalty t (str ict ly speaking the 

op t imal penalty must be s l ight ly higher than t), so that the potent ial entrant can prevent any 

problem due to fragmentation by sett ing the price p g = c/ . However, the same result can be 

obtained by offering to pay a lower penalty i * (str ict ly speaking we should say that the penalty 

is s l ightly higher than t* since for t = t* bo th entry a n d no-entry equi l ibr ia may arise). T o sum 

up, the entrant reaches the same payoff w i t h either a penalty t* or t. So far we have assumed 

that the penalty i s always credible , independently of i ts level. However, t involves a higher 

payment and i n some circumstances this might raise some doubts about its credibi l i ty , at least 

more than t* does. W e now t u r n to the issue of credibi l i ty . 
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3.8 Credibility of the penalty 

Sofar, we have just assumed that i t is credible for firm E to pay the penalty to the buyers which 

have chosen i t in case the number of these buyers is not large enough to make entry profitable. 

In this section, we briefly analyse the issue of the credibi l i ty of the penalty. 

T h e payment of the penalty is wr i t t en in the contract wi th the buyers and it is therefore 

enforceable i n courts. Suppose that by not pay ing the penalty firm E has to default and go 

bankrupt . In our m o d e l , the firm is not incumbent i n the industry considered but assume that 

it does operate i n other sectors when the game starts . Denote w i t h Tr^ the value of the stream 

of profits i t makes i n a l l the sectors i t operates. 

T h e model can then be extended to endogenise the credibi l i ty of the penalty by adding the 

following node i n our game. After observing the number of buyers N — S which address i t after 

the auctions, firm E has to decide whether to provide the good or not. If i t does not provide 

the good (does not enter), i t has the choice between default ing, which gives i t a payoff of - T T / J , 

and paying the penalty , which gives it a payoff of -t{N - S). 

Therefore, the penalty is credible only if: —t{N - S) > - T F E . Otherwise , firm E prefers to 

default. Buyers anticipate this and wou ld not address orders to the potent ial entrant. 

Note that the interesting impl i ca t i on of th is analysis is that the larger the potent ial firm 

(the more outside profits i t has) the more hkely for the penalty to be credible and i n t u r n for 

entry to occur in the industry. 

3.9 Conclusions 

W e have provided a formal isat ion for the argument that buyers ' power fosters competi t ion by 

fac i l i tat ing entry. In our model , fragmented buyers suffer from lack of coordinat ion: each of 

them might address a more inefficient incumbent rather than the potent ial entrant if fearing 

that the la t ter might not provide the good. A s a result , entry might not occur i n the industry. 

If buyers cou ld coordinate their decisions, this problem wou ld not arise a n d the entrant would 

operate at e q u i l i b r i u m . Therefore, th is paper provides some efficiency rationale for centralised 

buy ing agencies, to which independent buyers delegate their purchasing decisions. 

O u r paper also indicates a mechanism which helps a potential entrant which faces such 

coordinat ion problems. W e have showed that exclusion is less l ikely to occur if the entrant 

offers a contract t o the buyers which establishes a penalty i n case orders are not going to be 

fulfilled. T h e penal ty represents a commitment device for the entrant^", as i t becomes costly 

^°0f course, any coordination problems would be solved if the entrant could sink its fixed costs before the 
auctions take place. Our model is of interest only for those situations where the investment takes time to be 
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for it not to l ionour the orders received. T h e penalty clause gives then an incentive to buyers 

to address the entrant, by relaxing the coordination problem. For low values of the penalty, 

exclusion might s t i l l exist at equ i l ibr ium, but we have showed that the penalty clause reduces 

the price that buyers would pay the incumbent even when i t continues to be a monopolist . For 

high values of the penalty, exclusion of the more efficient entrant never occurs. We have also 

studied the opt imal penalty level chosen by the entrant an by a hypotethical social planner. 

made and the firm does not have the means to credibly commit to entry. 
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3.10 Appendix 

For s impl i c i ty we consider N* (p) as a continuous funct ion. A d o p t i n g the convention that the 

incumbent has no incentive to deviate when < 0, we have to s tudy the s ign of the following 

function: 

7r'j{p,t;N,ci,CEj) = ( p ^ ^ - p ) " (ci~p)N (3.4) 

I n par t i cu lar , TT'J (p, i ) < 0 iff 

t > t ( p ; p " , J V , c r , C B , / ) Ei -(P-CE) (3.5) 

R e c a l l that the equi l ibr ia we are l ook ing for m a y arise only for prices a n d values of the 

penalties such that t e (**,*] and p e ( m a x l p * ^ — * , C E } , m i n { c / , p ' ' * (i)}] Hence, i n the 

area we are concerned, the function t (p) is shifted downward as N increases, tends to infinite 

as p approaches c/ a n d has a m i n i m u m i n p = c / — '̂ ^^ 

R e c a l l also that i n order for the market t o be v iable to the entrant , we imposed the condi t ion ; 

N > — i — (3.6) 

Fur ther restrictions o n the parameters imposed i n the mode l are p ^ > C[ > eg a n d / > 

W e want to show that : 

1. When N € ( ^ C I - C E ' ^ ^ > ^'l *) > ^ '^^ relevant prices and values of the penalty. 

2. When N 6 N,N"'j , % (p,t) < 0 for t 6 [tR,t\ (w i th > t**) and 

for pe[cB,mm{p<'it),p'^it)]]. 

3. When N > N", -K\ (p,t) < 0 / o r t e ( t / j ,*" ] and pG{p^ - t,p^ (i)] and for t e {t**,t\ 

and p G [cE, m i n {p^ (i) , p « ( « ) } ] , w i t h < 

P r o o f , W h e n p = % , 

Strictly speaking, cs belongs to the set when it is higher than p -- i . 
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A s a function of N, it is continuous and positive given condit ion 3.6, and strict ly decreas­

ing. 

We first show that there exist a unique number of buyers such that t (CE; p** ,̂ N, C[,CB,}) = 

t. 

The threshold t of the penalty is given by: 

? = / ^ (3.8) 

A s a function of N, it is continuous for AT > 0 and s tr i c t ly increasing. 

Let us denote w i t h d the difference between t {CE;P'^,N,ci,CE,f) and t: 

'^'^ N N{cr-CE)~f ^ ' 

d (N) is continuous and s tr i c t ly decreasing, limjv-.oo d (N) = — / and l i m d{N) •• 

00. B y a cont inuity argument it can be shown that there exist a unique N > — s u c h 

that t ( C B ; P ^ , N , C J , C E , f) > tior N <N. M o r e precisely, 

^=2(c, ^- CE) (P"" + ^-''E + \J{P^ + f - <^B? - 4 / {ci - eg) j (3.10) 

and it is always defined given the admissible values of the parameters. 

S imi lar ly , i t can be shown t h a t there exist a unique N** > j j ^ ^ such that 

t (cB;p'^,N,Cr,CE,f) > t" for N < N**, where the threshold t** of the penalty is given 

by: 

r = p ^ - C E - ^ (3.11) 

and the difference between the t ( C E ; P ' ^ , N,ci,CB,f) a n d t** is given by: 

n - 1 ^ ( P ^ ' - ^ g ) i2f-N{c,-CE))-f .„ 

N" is : 

i s r " = — L 
ci - CE 

Note that , by assumption, for any JV, ? > t**. Hence, N** > N. 
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G i v e n the admissible values of the parameters, the function t(p', JV**) is increasing when 

P > C B + J ^ - Since by decreasing N, eg increases a n d the price where t (p; N) is min imised 

decreases, for any N < JV** the slope of the funct ion t (p; iV) i n p > CJB 4- is also positive. 

Moreover , as the function t (p; N) is shifted upward by decreasing N whi le the thresholds 

t*' and i"decrease, when N e ( j j t ^ j ^ ) . * (P; ^ ) > *^for a l l the prices p € [ C B , c / ] , while 

when iV e i V , AT**) f (p; AT) > f * for a l l the prices p € [ C B , C/ ] . 

Hence, when JV € ( ^ j t ^ . J v ) , for al l the pairs (t ,p) such that t e {t*,t\ a n d p € 

(max { p « - t .cjs} , m i n {c ; ,p«^ ( t ) } ] , TT'; ( p , i ) > 0 . 

Instead, when N 6 J V , J V * * j , TT'J (p,f) < 0 for the pairs (t ,p) such that t e a n d 

p e [ c E . m i n {?•*(*),p<=^(i)}] where tRSt{cE;p'^ ,N,ci,CB,f) e (t**,t) . 

W h e n JV > N**,t(cB,N) < t**. R e c a l l that we are not concerned to the pairs ( t ,p) such 

that t<p^ -~p. 

Since t (eg, JV) < t**, independently of the slope of the function t (p; JV) i n p = eg + 

there exist a unique price PR e [CB, C/ ) such that t (p; iV) > p ^ — p for p > PR. Hence, 

when p € \CB,PR] condit ion 3.5 becomes t > — p . B e i n g a b i t loose and us ing tR to 

denote t{pR,N), (tR < t**), we c a n conclude that Wj (p,t) < 0 for the pairs {t,p) such 

that t e {tR,t**] and p€ (p^ - t,p^ (t)] a n d for the pairs (t ,p) such that * € {r*,t\ a n d 

p e [ c B , m i n { ? ' ' ( « ) , P ^ ' ( * ) } ] . 

T h e threshold t, by assumption , belongs to (t**,t) for any JV, and is given by: 

r = / 4- C B - c, (3.14) 

Fo l l owing the same logic as before, it is easy t o see t h a t there exist a unique J V e {N, iV** ) 

such that t ( C B ; P * ' , J V , C / , C B , / ) > F w h e n N <N, where 

N = - i - ^ , > (3.15) 
C / - - CB (c/ - C B ) ( / - C ; + C B ) 

Moreover , when JV 6 J V , J v ) , Tr'y (p,t) < 0 for the pairs (t,p) such t h a t t G [tR,t] a n d 

p e [ c B . m i n {p'' (t) ,p'==̂  (t)}] where tR s i {CE;P'^,N,cr,CBj) >t. m 
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Chapter 4 

The welfare effects of competition 
for Foreign Direct Investments 

4.1 Introduction 

W h e n establishing new plants overseas, mul t inat ional firms ( M N E s ) are often offered substant ia l 

investment incentives by host countries. Examples can be found i n a number of sectors a n d 

countr ies^ Just to mention some str ik ing cases, L G Electronics , the South K o r e a n group, 

received Pounds 247m for an investment i n a semiconductor and electronics p lant in South 

Wales^; A l a b a m a attracted a Mercedes-Benz factory w i t h a package w o r t h over $250m'^ i n 

w h a t is considered a high-water mark in the annals of s tate-aid . W h e n F o r d a n d Volkswagen 

inaugurated A u t o E u r o p a , a j o int venture w h i c h is Portugal ' s biggest foreign investment and 

the largest manufacturing project ever undertaken i n the country, one t h i r d of the Es395bn 

invested were contr ibuted by the Governmenf*. 

Since foreign investments are increasingly courted worldwide as providers o f jobs and new 

technology, when a company announces i t is l ook ing for a new site, fierce compet i t ion among 

eager suitors often arises. T h i s happened w i t h Toyota , which announced its intention to produce 

its smallest car in Europe and made it clear it p lanned to take advantage of financial assistance, 

where i t was offered^. S imi lar ly , bids from various regional development agencies were sol ic ited 

' l b our knowledge, very few data have been collected about these deals. For this reason, most studies refer 
to anecdotal data. 

''Financial Times, July 24, 1997. 
'Financial Times, November 18, 1997. 
"Financial Times, November 8, 1995. 
'Financial Times, April 14, 1997. 
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by Acer , Taiwan's biggest computer company, when i t announced it was considering locations 

for its first full-scale European manufacturing plant . Eventua l ly the company decided to locate 

in Wales, but the N o r t l i - E a s t E n g l a n d Development Agencies alleged that Wales had involved 

in " u n f a i r " practices to win the F D I to the detriment of N o r t h - E a s t England.^ . 

These few examples show that b idding wars among countries or regions to attract F D I are 

often intense and the debate about their consequences is open'''. 

T h e a im of this paper is to provide some insight into this issue. It is often held that 

competit ion for F D I results i n a waste of resources: either the firm receives a transfer from a 

jur isdict ion where i t would have located anyway, i n the absence of any incentive; or compet i t ion 

escalates into a b idding crescendo that injures a l l the involved jurisdict ions. T h i s argument 

motivates the attempts of some Governments to l imit compet i t ion i n this sphere. For instance, 

in U K the I B B (Investment i n B r i t a i n Bureau) has established common guidelines that financial 

assistance offered by the single regional agencies should respect. In the U S A , there is support 

for Congress to mandate an end to the incentives wars by banning subsidies*. 

However, this paper suggests that competi t ion for F D I might have a positive role: i t might 

facil itate efficiency-enhancing location decisions that would have not been made otherwise. In 

part i cu lar , i t assumes that one potent ial locat ion (for instance, a depressed region) benefits 

more from the inward F D I ; yet , the M N E finds i t more profitable to locate i n the other (richer) 

region, subsidies being equal . In this case, subsidy compet i t i on might succeed i n changing 

the firm's incentives and might be the " inv is ib le h a n d " that channels society's resources where 

they are valued the most and where they would have not gone i f subsidies were banned or 

standardized. Hence, a trade off arises: banning subsidies (or impos ing uniformity) helps 

avoiding that incentives reach excessively h igh levels due to the "externa l i ty prob lem" , but i t 

prevents competi t ion from performing its allocative funct ion a n d is not necessarily beneficial. 

Indeed, subsidy competit ion is shown to increase to ta l welfare i f the depressed region obtains 

the investment, i f the positive external i ty associated to it is quite strong and i f the difference 

between the two regions is sufficiently h igh . 

Obviously , the previous trade-off cou ld be solved by a supra -nat iona l author i ty which wou ld 

t r y to capture the posit ive role of subsidies avoiding that countries waste resources b idd ing one 

against the other. T o do i t , i t would allow only the depressed region to offer subsidies and 

only when i t competes w i t h a r iva l one sufficiently advanced a n d the positive externafity is 

^Financial Times, December 22, 1997. 
^For example, see The Economist, February 1, 1997. 

Besides, this issue was the focus of a Conference (The Economic War Among the States) held in Washington 
D,C . on May 21-22, 1996. For a review of the main points raised by the discussion, see the magazine of the 
Federal Reserve Bank of Minneapolis, "The Region" (special issue), June 1996. 

'See Burstein and Rolnick (1995). 
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sufRciently strong or when the externality is extremely strong. B o t h the regions are forbidden 

to offer subsidies otherwise. These conclusions are consistent w i t h the E u r o p e a n regulation in 

this sphere (art. 87-89 of the E U Treaty) and emphasize an idea that is receiving support also 

at W T O level . 

These results have been derived assuming that the M N E has pre-committed to investing i n 

one of the two countries. W e also study the case where the firm has the opt ion to serve both 

markets by export ing f rom its home base. It is shown that the nat ional a n d aggregate welfare 

effects of subsidy compet i t ion can be very different i n these two cases. T h i s suggests that a l l the 

feasible alternatives available to the M N E must be taken into account w h e n assessing whether 

subsidy compet i t ion might have negative consequences or not. 

T h i s paper is related t o several strands of l i terature. F i r s t , to the pub l i c finance l iterature 

which has studied the problem of compet i t ion among jur isdict ions according t o two m a i n ap­

proaches. T h e " T i e b o u t t r a d i t i o n " emphasizes that intergovernmental compet i t i on leads to an 

efficient provision of local publ i c goods and al locat ion of the economic act iv i ty , thereby po int ing 

out the risks o f impos ing uni formity and of preventing compet i t ion . However, this approach is 

not very reasonable when dealing w i t h state-aid schemes for F D I , especially w i t h incentives to 

specifically targeted firms. 

A second approach addrrases the issue of t a x compet i t ion assuming different jurisdict ions 

a t tempt ing to t a x capi ta l earnings w i t h i n their boundaries, when c a p i t a l is mobi le among them 

and using tax revenues to provide publ i c goods. For the well known external i ty problem, the re­

sul t ing compet i t ion is inefficient because it determines too low tax rates a n d the underprovis ion 

of pubMc goods. A n y t h i n g that l imi t s this k i n d of compet i t ion is , therefore, desirable^. 

Y e t , this l i terature is more appropriate when deal ing w i t h competition for portfolio invest­

ments rather t h a n for F D P ^ . Recent ly the d i s t inc t i on between c a p i t a l a n d firm mob i l i t y has 

been stressed^ ,̂ a n d the characteriz ing features of F D I have been taken into account i n m o d ­

el l ing intergovernmental compet i t ion . However, as long as i t is assumed that countries are 

symmetr i c , conclusions are very s imi lar to the previous ones. Since there is no soc ia l gain f rom 

the M N E ' s l o ca t i on i n a jur i sd i c t i on rather tham i n another, the only element at work is the 

external i ty prob lem w h i c h keeps subsidies away f rom their efficient level . T h i s would give a 

rationale for a b a n on subsidies or to a pol icy of state-a id control^^ l ike i n M a r k u s e n , M o r e y 

'See Wildasin and Wilson(1991) for a comprehensive overview of models with symmetric countries; Bu-
covesky{1991) and Wilson(1991) for models with countries different in size. 

""See Markusen (1995), for a distinction between the two. 
" D o y l e and van Wijnbergen (1984) and Bond and Samuelson (1986) first take into account this distinction 

and study the location choice of a specific profit-making firm. However, they assume that the firm bargains with 
only one government at a time and do not describe a proper bidding war. Black and Hoyt (1989) introduce the 
auction in the framework, assuming a firm that simultaneously negotiates with several governments. 

'^This kind of models can be essentially associated to the literature on "strategic trade policy". 
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and Olowiler (1995) and in Haa land a n d Wooton (1999). S imi lar ly , when the benefits associ­

ated to the F D I arc assumed to differ across potential locations^^ but the investment profile 

determined by subsidy compet i t ion is the same as i n the case i n which incentives cannot be 

offered, conclusions do not change: competi t ion has no positive effects a n d merely results in a 

waste of resources, as in Haufler and W o o t o n (1999). 

T h e results of the analysis might dramat i ca l ly change i f l e t t ing governments compete through 

subsidies alters the M N E ' s incentives w i t h respect to the case i n which subsidies are ru led out. 

Compet i t i on performs this role in the model o f B lack and H o y t (1989) and of Haaparanta 

(1996), but the welfare effects associated to i t are not studied. Barros a n d C a b r a l (1999) i n ­

vestigate this issue. T h e y show that a smal l country w i t h higher unemployment benefits from 

engaging i n a subsidy game a n d that t o ta l welfare may be higher i n equ i l i b r ium w i t h respect to 

the case i n which subsidies arc forbidden. T h e i r work is the closest to ours , but we generalize 

their analysis in many respects. F i r s t , a general set u p is adopted which encompasses different 

sources of welfare gains associated to a firm's investment and w h i c h relies o n general payoffs. 

Moreover, while they assume that F D I is always done i n one o f the two countries, we study 

also the case w i t h a n export ing opt ion . F i n a l l y , this paper considers a number o f extensions 

to the basic framework: first, i t analyses the solut ion that maximizes the tota l welfare of the 

two countries; second, i t briefly discusses how the conclusions c a n change according to the d i s ­

t r ibut i on of the bargaining power between countries a n d the M N E and the case where there is 

uncertainty about the benefits associated to the F D I when the countries offer their bids. 

Compet i t i on for F D I has been s tud ied also i n a d y n a m i c framework by K i n g and Wel l i g 

(1992), K i n g , M c A f e e a n d W e l l i g (1993) and b y Basley a n d Seabright (1999). I n part icular 

the last work shows that intergovernmental compet i t i on m a y induce a n inefficient investment 

profile because countries ' bids for the investment today may be distorted by the burden of the 

subsidies expected for the future, thereby fai l ing to reflect the intr ins ic benefits yielded by the 

investment. 

T h e rest of the paper is organized as follows. I n section 4.2, the mode l is presented. Sect ion 

4.3 solves the subsidy game and analyses i ts welfare effects when exports are not an alternative t o 

F D I . Section 4.4 relaxes this hypothesis and presents a parametr ic model w h i c h helps c lar i fy ing 

the issue. Section 4.5 concludes the paper . 

" A s suggested by the literature on the "new economic geography". 
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4.2 The model 

W e consider two countries or regions, (A and B ) , each one w i l l i n g to attract a manufactur ing 

plant of a producer from a t h i r d country, that we denote as the M N E . 

T h e M N E ' s problem is whether to set up an affiliate in one of the two regions (and in which 

of the two) or not to invest abroad and hence to export from i ts country of origin. I f the M N E 

exports, i t bears a t rad ing cost per unit of output equal to t (which is the same for serving 

bo th regions). W e assume that t is signif icantly higher than the transportat ion costs (say t'^*) 

between the two regions. I f the M N E invests abroad, i t incurs a set-up cost F , independent of 

the volume of output^^. 

W h e n locat ing i n a region, the M N E determines a positive external i ty , for w h i c h a variety 

of explanations have been identified. For instance, F D I can have a posit ive impac t on local 

employment^" a n d on real wages^'^; the M N E ' s more advanced technology may s p i l l over local 

firms^* (through i m i t a t i o n , reverse engineering or turnover of domestic employees f rom the M N E 

to local firms) which thus, may increase their p roduc t iv i ty ; obviously technological spillover may 

benefit also consumers; F D I , as channel of technological diffusion may have a positive impact 

on the rate of technological progress a n d on the growth rate of the host econoraies^^; the M N E ' s 

entry i n an indus t ry m a y introduce addi t ional compet i t ion , thereby increasing overal l welfare; 

moreover, even i f such compet i t ion m a y damage local f irms, i t may st imulate the development 

of the loca l suppliers ' industry w h i c h , in t u r n , can benefit final-goods l oca l producers through 

subsequent forward-linkages. In some cases, M N E s can act as catalyst for the development of 

local product ion^" ; M N E s ' l ocat ion can also increase the variety of goods and services available 

in the host market , or may provide them at a lower price . 

Obviously , there m a y be also costs associated to the M N E s ' l ocat ion in a region. T h e y 

comprehend the co.sts o f foreign ownership of local factors of product ion a n d of the loss of control 

" t ' can be interpreted as a measure of the integration between the two regions. If t' = 0, the two regions are 
completely integrated. In the parametric example illustrated in Section 4.4 we adopt this assumption and we 
discuss its consequences. 

'^We assume that fixed costs are high enough so that the M N E does not find it profitable to set up a plant in 
each region; equivalently that transportation costs between the two regions are low enough. 

" ' T h e creation of jobs related to FDI can be substantial. For instance, in U K , the new foreign investments 
recorded from January to April 1997 created nearly 50,000 jobs; 6,000 of them were generated by the investment 
of L G Electronics in South Wales (Financial Times, November 5, 199T). 

"See DeBartolome and Spiegel (1995). 
'*For an extensive review of theoretical results and empirical evidence about technological spillovers see Blom-

strOm and Kokko (1998). More recently Braconier and SjOholm (1999), Baldwin et al. (1999) and BlostrOm and 
Sjoholm (1999) find evidence of international R & D spillovers through inward FDI. 

" F o r recent contributions see Baldwin et al. (1999) and Barrell and Pain (1997, 1999). 
^°See Markusen and Venables (1999) and Haaland and Wooton (1999) for a theoretical analysis of this role of 

M N E s and Hobday (1995) for case-study findings. 
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of the domestic economic act iv ity ; M N E s might extract know-liow from the host economy^ or 

iniglit exploit a l l the locational advantages without creat ing stable linkages; F D I might also 

determine anti -competit ive effects; moreover, the high dependency on foreign M N E s might lead 

to instabi l i ty : the perceived danger is that the external circumstances might change i n such 

a way that the economy over a very short per iod loses its attractiveness for F D I , entai l ing 

substantial adjustment costs. However, i n this model the benefits of inward F D I are assume to 

dominate the costs, otherwise countries or regions would not actively promote F D F s attract ion. 

T h e previous observations are translated i n the assumptions that the welfare of a region 

when obtaining the locat ion of the M N E (denoted by W / ' , i== A,B) is higher than the welfare 

when the M N E locates i n the rival region (denoted by Wp, i,j = A , B ) : 

AWA = W^^~-Wf>0 (4.1) 

Moreover, the welfare gains posit ively depend on the intensity of the externality, captured 

by the parameter <l> (the more effective the diffusion of the modern technology or the larger the 

creation of new jobs the higher the benefit enjoyed by the host region): 

AW. - = AWi w i t h ^^^i ^'^^ > 0 (4.2) 

where i A , B and <i> € [<!>'"'",(f)'^'"'] 

Since the a im of the paper is to analyze the effects of subsidy competit ion when regions 

differ i n the way they benefit from inward F D I , one region (region B) is assumed to enjoy a 

higher welfare gain than the other: 

AWB ((*) > AWA W for <l> e ^i^""] (4.3) 

B can be thought as a depressed region whi le A is a more advanced economy, for instance w i t h 

a lower level of unemployment or technologically more advanced. T h e idea is that a given 

amount of new jobs is valued less where the level of unemployment is lower or that the lower 

the technological lag of a region, the lower i ts increase of product iv i ty as a consequence of 

^"Kogut and Chang (1991) and Neven and Siotis (1996) find evidence for technology sourcing as a motive for 
FDI. 

^'The idea is that if < i ^ " " " the externality is not strong enough so that the benefits of inward FDI dominate 
the costs and A W i (ip) < 0. For instance, if the spillover efTect and hence the increase of productivity of local 
firms is not strong enough, it does not outweigh the "competition effect" and local firms are driven out of the 
market. 
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the imitat ion of a M N E ' s modern technology^'*. Hence, the addit ional welfare gain enjoyed by 

region B increases w i t h the difference between the two regions, expressed by the parameter a. 

A simple way to model th is idea is to assume that : 

AWB {<!>) - AWA {<j>) = g (a) AW A (4>) = A (a, ^) (4.4) 

where a € [0,1] while g (a) is s tr i c t ly increasing a n d convex i n a and i t is such that g (0) = 0 

(when the regions are perfectly symmetr ic they enjoy the same welfare gain) . 

Note that the previous formulation also implies that : 

In other words, the stronger the externality, the higher the difference between the benefits 

enjoyed by the two regions. For instance, the higher the creation of employment, the more 

relevant is the addi t ional welfare gain that the depressed region enjoys relative to the more 

advanced one; the more effective the diffusion of the M N E ' s modern technology, the higher 

the increase of p r o d u c t i v i t y of the country lagged beh ind relative to the increase o f the more 

advanced country and thus the higher the difference between the benefits enjoyed. 

F i n a l l y , it is required that when the difference between the region is at the highest the 

addit ional welfare gain of the depressed region is sufficiently high (i.e. g{l) > 1) and so it is 

when the external i ty is very strong (^i.e. AWA {(j)'^'"') > max { j f l j t i ' 7 ( o j } ) • 

T h e two regions differ also f rom the point o f v iew of the M N E , in the sense that its profits 

(denoted by U'^, w i t h i = A,B) are higher when i t locates i n the region that needs less the 

investment. F o r instance, this region is more advanced and has better infrastructures, higher 

per -capi ta income and better access to adjacent markets ; sk i l led labour force or specialized 

input suppliers are available and it offers agglomeration economies^'' to exploit . Obviously , the 

more advanced is the region, the stronger the M N E ' s preference for l ocat ing there. These ideas 

are translated i n the assumptions that H j ^ > I l ^ f a n d that , for s impl i c i ty : 

n j ^ - n i f = a n ] ; ^ > o (4.6) 

O v e r a l l , the higher the difference between the two regions, the higher the addit ional welfare 

^^Barrell and Pain (1997) provide some evidence that the spillover effects generated by inward investments are 
more apparent and more quickly felt where domestic producers are relatively less productive. 

'•"Head et al (1996) and Barrel! and Pain (1999) provide evidence that agglomeration economies can be relevant 
for location decisions. 
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gain of the region that needs more the investment, but also the higher its "handicap" in the 

M N E ' s location choice'^''. 

In order to at tract the M N E , the two regions offer lump-sum subsidies^*" denoted by TA and 

T f l . T h e government is assumed to make a v a l i d commitment about subsidies whose burden 

is d is tr ibuted across the populat ion i n a lump-sum fashion. E a c h country 's objective function 

is tota l domestic welfare. T h e ownership of the M N E is assumed to be dispersed around the 

wor ld so that its profits are not inc luded i n the regional welfare. 

T h e t iming o f the game is the following (see F igure 4-1) : 

• at t = 0, the M N E announces i t is considering the possibi l i ty to invest abroad. 

• at t = 1, b o t h regions simultaneously set the level of subsidies offered to the M N E 

(conditional on her locat ing in its terr i tory) . 

• at i = 2, the M N E decides whether to export or to invest abroad and i n the latter case 

where to locate. 

• at t = 3, the externality associated to the investment of the M N E (if done) provides 

its effects a n d the equi l ibr ium payoffs for the M N E and for the competing regions are 

determined. 

T h e analysis begins w i t h the last stage and works backward to solve for the subgame perfect 

N a s h equi l ibr ium. 

Three possible configurations can arise at the last stage^'^: (i) T h e M N E decides to export . 

T h i s case is denoted by (E ) . (ii) T h e M N E decides to invest i n region A . T h i s case is denoted 

by ( I A ) . (iii) T h e M N E decides to invest i n region B . T h i s case i n denoted by ( I B ) . For each 

configuration the M N E ' s equi l ibr ium profits and the welfare of the two regions are denoted as 

follows: 

^"The assumption that both the difference of welfare gains between the two regions and the difference of the 
MNE's profits depend on the same parameter a is a simplification. There could exist different reasons why the 
M N E finds it less profitable to locate in one region and why the same region benefits more from the investment. 
However, the essence of the results would remain the same. It could also be the case that the M N E finds it 
more profitable to locate in the depressed region, for instance, to take advantage of lower factor costs. In this 
case without paying subsidies the region which values more the investment would be able to obtain it, so that 
letting government compete through subsidies would be definitely inefficient. However, it should be noted that, 
recently, the fast-growing companies are shifting to higher rather than lower factor cost areas, to benefit from 
elements like the ones previously described. 

'"Actually, incentives can be provided in a very wide range of forms: cash grants, like we are assuming, tax 
breaks or tax holidays, favourable financing or loans at below market rates, public expenditure for roads or 
airports or workers training. Moreover these kind of incentives are more and more often complemented by an 
intensive promotional and assistance activity. 

' 'We exclude the uninteresting case where the M N E finds it more profitable not to sell in the market. 
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The M N E The regions simultaneously TTie M N E decides Externality and 
announces it is offer and Tg ^^llether to export or payoffs 
going to invest to invest either i n /I or 
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Figure 4-1: Time — line 

CdseJE): the M N E exports. 

' r § = n i ( t ) 

wf =Wf vfithi = A,B. 

Case (IA): the M N E invests i n region A . 

n'j^^U^^-F + TA. 

wjf = W's^. 

Case (IB): the M N E invests i n region B . 

w'/ = W'/ 

^w^Wi^B-TB. 

T h e analysis is continued dist inguishing two m a i n cases. O n e i n w h i c h the M N E has decided 

ex — ante to invest abroad; a second case i n w h i c h the M N E a priori does not exclude the 

possibi l i ty to export instead of investing i n one of the two regions. 

T h i s d i s t inc t ion in relevant because, as the next two sections w i l l make clear, the welfare 

effects of the subsidy game can be very different according to w h i c h one is the case. 

4.3 Exports are not an alternative to investments 

T h i s section assumes that the M N E finds it more profitable to invest abroad rather than to 

export even i f no subsidies are offered. 

M o r e formal ly : 

7 r i ^ ( T 4 = 0 ) > 7 r § (4.7) 

T h i s condit ion is more l ike ly to be satisfied the lower the fixed set-up costs and the higher the 

t ransportat ion costs from the M N E ' s country o f or ig in . 
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4.3.1 C h o i c e o f l o c a t i o n b y t h e m u l t i n a t i o n a l 

T h e M N E decides to locate i n region B when i r ^ > nj^, that is when 

TB>TA+T (4.8) 

where T = Dj ;^ - H ^ f = a H ^ ^ ^ 0. 

W h e n the two regions are perfectly symmetr ic ( a = 0 ) , they are absolutely equivalent for 

the M N E ' s location choice and each one would only need to offer a subsidy sl ightly higher t h a n 

the other to obtain the F D I . Instead, i f a > 0, the M N E makes higher profits when locat ing 

in the more advanced region and hence, to attract the investment, the depressed region has to 

pay a subsidy greater by the amount F than the subsidy offered by the r iva l one. T h e higher 

the difference between the two regions (the higher a), the higher the addit ional costs that the 

M N E bears when locat ing in the depressed one, the higher the " p r e m i u m " to be pa id by such 

region to obtain the investment. 

4.3.2 T h e s u b s i d y g a m e 

In this section the equi l ibr ia result ing from the subsidy game^* are studied and i t is shown t h a t , 

even i f the mult inat ional has a "preference" for the more advanced region, there are cases i n 

which the depressed one succeeds i n w inn ing the subsidy game. 

T h e m a x i m u m b i d that each region is wi l l ing to offer is the one for which it is indifferent 

between attract ing the M N E and the M N E locat ing i n the other region: 

r f i s such that w'/ (TA = r f " ^ ) = w'/; therefore, T f = AWA 

T l ^ " ^ is such that w'J^ (TB = T^'"'') = w'/; therefore, T ^ " ^ = AWB 

Obviously , since region B benefits more t h a n region A f rom the F D I , i t is wi l l ing to offer 

more. Y e t , i t is not obvious that i t wins the auct ion, because i t suffers the disadvantage F i n 

the M N E ' s location choice. Indeed, region B must benefit so much that , despite the p r e m i u m 

to be pa id , succeeds i n overbidding region A . In other words, 

' ' O u r analysis, for semplicity's sake, is developed assuming complete information; however, this subsidy game 
gives the same equilibrium outcome as the one resulting in a more realistic frame%vork with incomplete information 
about the bidders' valuations, with heterogeneity of the seller preferences over the bidders and in which the 
bidding process is conducted according to an "open ascending auction" with full handicaps. A number of examples 
provide likeUhood to this kind of auction. They illustrates cases in which the firm approaches sequentially the 
various locations, somehow negotiating a recruitment subsidy with the first jurisdiction and then going to another 
and asking it to match the offer or offer a better deal, with the previous one still allowed to win the location 
decision by making further counteroffers. See Nunn, Klacik and Schoedel (1996) or Gibson and Rogers (1994) 
for a detailed description of some examples. 
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(5) the region that needs more the investment wins the auct ion when T g ' " ^ - T > 7^0129^ 

A n equiUbrium exists i f region A offers any subsidy belonging to [ r M o i ^ y M a x _ p j j^jjjj jggjou 

B offers F more than its r iva l . A m o n g al l these equi l ibr ia , the unique one that is not weakly 

dominated is chosen: 

( i i ) the more advanced region obtains the F D I when T ^ " > T ^ ° ^ - T. T h e possible equiUbria 

T h e following L e m m a describes which equ i l i b r ium is l ikely to emerge according to the values 

of the relevant parameters. 

L e m m a 17 .• There exists critical values (p* and (vnth <f>* < (p**) such that: 

- if <l> < (t>* the region that needs more the MNE's investment never obtains it. 

-if^*<<f>< 4>** the region that needs more the MNE's investment obtains it iff a > a* {(j)) 

-if ^ > ((>** the region that needs more the MNE's investment obtains it for any a> 0. 

P r o o f . See A p p e n d i x A . • 

Accord ing to L e m m a 17, the region that needs more the investment manages t o o b t a i n i t 

either when the external i ty is extremely strong or when the lat ter is sufficiently s trong a n d com­

pet i t ion takes place between two regions which are sufRciently different, for instance a depressed 

region and a r iva l one advanced enough. T h e in tu i t i on is that the weaker the external ity , the 

lower the difference of the welfare gains between the two regions; hence, when 4> is low enough, 

the addit ional welfare gain of the region that needs more the investment is never sufRciently 

large t o compensate its disadvantage i n the M N E ' s locat ion choice a n d , therefore, to w i n the 

auct ion. Conversely, when the externality is extremely strong, this region overbids the r i v a l one 

in any case. Instead, when 4> Ues in-between these two extreme values, the difi^erence between 

^"For simpiicity, we assume the following tie-breaking rule: 

( 4 . 9 ) 

are such that region B offers any subsidy belonging to J J ' A ' O ^ ^ T M ' O I ^ ^^^^ region A offers 

TB — r. T h e equ i l i b r ium that is not weakly dominated is: 

(4.10) 

region A wins all ties if " > Tb " - T 
region B wins all ties if T^"' - F > T^". 
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the two regions must be sufficiently relevant i n order to make the addit ional welfare gain of the 

"depressed" one high enough to compensate the higher costs the M N E incurs when locat ing 

there. Note that the threshold a* ((j)) is decreasing i n (/>. T h e reason is that the higher (fi, the 

higher the addit ional welfare gain of the region that values more the investment and the easier 

for it to w in the auction. 

4 , 3 . 3 T h e w e l f a r e a n a l y s i s 

T h e n o n - c o o p e r a t i v e s o l u t i o n 

It is usually thought that intergovernmental competit ion to support the location of firms i n 

part icular countries or regions main ly results in a waste of resources: either the firm receives a 

transfer from a jur i sd i c t ion where i t would have located anyway or competit ion escalates into 

a b idding crescendo that injures a l l the involved jur isdict ions . Therefore, a l l the part ic ipants 

would be at least as well off i f no subsidies were given. 

T h i s section shows that this argument fails to be true when cormtries or regions are asym­

metric i n the benefit they enjoy f rom the M N E ' s investment. In such a case, as the following 

Proposit ions wi l l i l lustrate , the region that needs more the investment suffers a welfare loss i f 

subsidies are forbidden. O n top of th i s , also the jo int welfare of the two regions may decrease 

when subsidies are ruled out w i t h respect to the case i n w h i c h governments are allowed to " b i d " 

for firms. 

P r o p o s i t i o n 18 ; When exports are not an alternative to FDI, the region that needs less the 

investment always loses from the existence of a subsidy game. 

P r o o f . W h e n region A overbids the r iva l region, its welfare change relative to the case 

i n which subsidies are banned is w'/ (TA = T|^°^ _ r) - w'/ (TA = 0 ) . It is clearly negative 

since the M N E locates in region A anyway if no subsidies are p a i d and this region has to waste 

r e s o u r c e to mainta in the same locat ion decision. W h e n region B wins the subsidy game, the 

welfare change is w'^ - wj^ (TA = 0) = -MVA w h i c h is negative by assumption. • 

P r o p o s i t i o n 19 ; When exports are not an alternative to FDI, the region that needs more the 

investment never loses from the existence of a subsidy game. 

P r o o f . W h e n region A obtains the F D I , the e q u i l i b r i u m welfare o f region B does not 

change relative to the case i n which subsidies can not be offered. W h e n region B overbids 

region A the result is just the opposite; first, when subsidies are not allowed i t never succeeds 

i n obta in ing the locat ion o f the M N E ; second, region B ' s equ i l ibr ium b id is s tr i c t ly lower t h a n 
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the level of subsidy for which i t is indifferent between having or not hav ing the M N E ; thus, 

w'jfiTs — r f " * + r ) > «Jg* and the welfare change of the depressed region is positive. • 

T h u s , when the "advanced" region obtains the F D I , subsidy compet i t ion is obviously i n ­

efficient, since regions waste resources in the counterbidding process and the M N E receives a 

grant from the region where it would have located anyway. However, as shown, the possibi l ­

i ty to offer subsidies generates a welfare gain when i t changes the M N E ' s decision, so that i t 

locates i n the other region. In this case, compet i t ion leads the investment where i t is needed 

more a n d where otherwise i t wou ld not have gone a n d a trade-off arises: banning subsidies 

(or impos ing uni formity) helps avoiding that incentives reach excessively h igh levels due to the 

externality problem but it prevents compet i t ion from performing its allocative funct ion. T h i s 

might indeed cause a reduction of the jo int welfare of the two regions w i t h respect to the case i n 

which offering subsidies is allowed. A s shown i n Propos i t i on 20, this happens when the positive 

external i ty associated to the inward F D I is sufficiently strong a n d when compet i t i on takes place 

between very different regions, for instance between a depressed region a n d a region which is 

signif icantly advanced. W h e n this is the case, the addit ional welfare ga in of the region that 

needs more the investment is so h igh that not only allows to overbid the r iva l region and to 

ob ta in the M N E ' s locat ion but also compensates the r iva l region's welfare loss. 

Propos i t ion 20 ; When exports are not an alternative to FDI, total welfare increases iff the 

region that needs more the investment obtains it, (j> > (/>*** (> i^*) and a > a** {4>) ( > a* (if>)). 

P r o o f . See A p p e n d i x B . • 

4.3.4 E x t e n s i o n s 

T h e cooperative solution 

T h e trade-off between the external i ty prob lem a n d the al locative funct ion associated to subsidy 

compet i t i on could be solved by a supra -nat iona l authority , concerned w i t h the j o int welfare of 

the two regions but unable to contro l the behaviour of the M N E , which can enforce rules about 

the possibiUty to offer subsidies. Such an ins t i tu t i on would t r y to capture the positive role 

of subsidies to faci l itate an efficient al locat ion of the economic act iv i ty , paying the m i n i m u m 

amount needed for this to happen . T h u s , first i t w o u l d forbid the "advanced" region to offer 

subsidies, so that the other one has to pay on ly the amount F to w i n the auct ion. Second, i t 

would al low the region that needs more the investment to offer subsidies on ly when its welfare 

gain, net of the subsidy p a i d , is larger than the welfare loss of the other region. T h i s is the 

case either when the intensity of the positive external i ty is sufficiently h igh and the "depressed" 
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region competes w i t h a r iva l sufficiently advanced or when the externality is extremely strong. 

B o t h the regions are forbidden to offer subsidies otherwise. Obvious ly both regions are better 

off w i t h respect to the uncooperative case, even i f ind iv idua l ly they would always have incentive 

to deviate from this solution. 

Proposi t ion 21 :To maximize total vjelfare, onhj the region which needs more the investment 

is allowed to offer subsidies, and only when 4> > 4>** or (jt* < (j> < 4>** and a> a* {^). 

Proof . Sec the proof of L e m m a 17: the condit ion for the region that needs more the 

investment to be allowed to offer subsidies (AWB — P > AWA) and the condit ion for such 

region to w i n the auction coincide. • 

T h i s analysis reflects the rationale of the European regulation i n this sphere. In the E U 

there does not exists a specific discipline for M N E s ' incentives, which are regulated apply ing the 

general legislation about state-aids (which, however, cover most of F D I incentives), contained 

in art . 87-89 (ex 92-94) of the Treaty of the E U . In pr inc ip le , state aids are forbidden because 

they threaten fair compet i t ion between Member States. However the Commission can allow to 

offer incentives when they promote a development i n the interests of the U n i o n , like rev iv ing 

depressed regions (art. 87(3a)). E a c h case must be notif ied to the Commiss ion which w i l l judge 

whether the previous cr i ter ion is satisfied or not , and w i l l assess whether the type and volume 

of the a i d are appropriate for the objectives which are hoped for. 

In other words, the Commission distinguishes between advanced and depressed regions; only 

the latter can provide grants^" and only when the investment is l ikely to generate a significative 

benefit. Besides, to avoid that too h igh resources are wasted when depressed regions compete 

one against the other , the Commiss ion tries to curb the amount of incentives pa id and imposes 

specific ceilings t o the financial support that can be offered: in the case of regions fa l l ing under 

A r t . 87(3a) the net aid allowed varies from region to region, w i t h the m a x i m u m being 7 5 % 

of the investment cost of the project^^; for those regions under A r t 88(3c) the net aid allowed 

also varies from region to region: the highest is 30%. Moreover , the E u r o p e a n Cour t of Just i ce 

has decided that the Commiss ion can forbid regional a i d for an investment that would increase 

• "The idea of strategically targeting incentives toward areas with high unemployment and depressed economic 
activity is gaining support also at W T O level and in the US. See, for instance, Farrell (1996). 

"Following this criterion, a number of state-aid projects has been blocked and the repayment of funds has 
been demanded. However, in practise, no objections are raised to the majority of State-aid cases. One reason is 
that incentives are offered in many ways other than grants, which can considerably more complicated and less 
easily identifiable. Thus, the official position on incentives often bears little relation to the full extent of financial 
help made available, which the Commission can hardly assess. To solve this problem, the Commission is trying 
to implement a more transparent and efficient policy of state-aid control, in particular strenghtening its ability 
to have complete information at disposal (see, for example, the Proposal for a Council Regulation laying down 
detailed rules for the application of Art. 88 of the E C Treaty, 18 February 1998). 
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overcapacity i n the Union or a id that would relocate an investment from a less to a more 

prosperous region. 

T h e M N E has more bargaining power t h a n the competing countries 

In the previous sections i t was i m p l i c i t l y assumed that the M N E has less bargaining power than 

the competing regions who move first and make an offer which can only be accepted or left. 

Imagine a different bargaining process: the M N E moves first and chooses one of the two 

regions to w h i c h i t proposes its l ocat ion , condi t ional on being pa id a given amount of subsidy; 

the selected region can take it or leave i t ; i f the first proposal is rejected, the M N E makes a 

second offer to the other region. In this case, the M N E would ask for the m a x i m u m amount that 

the selected region is w i l l i n g to offer a n d would make the first offer to the depressed (advanced) 

one whenever T^'". -T > [T^'^ ~T < T f "^) . A s a result, i t would be able to entirely 

capture the welfare gains determined by i ts locat ion a n d subsidy compet i t ion wou ld never be 

welfare improv ing . Obviously , this is an extreme case, but it suggests that in order to assess 

whether there can be welfare gains associated to subsidy competi t ion i t is important to take 

into account the capabi l i ty of the M N E to extract rent from the potent ia l host countries. 

T h e winner 's curse 

The basic set-up presented i n the previous sections can also be easily adopted to analyse a prob­

lem which is receiving a great deal of attention i n the debate about the abol i t ion of subsidies. 

Imagine that when countries offer their bids the intensity of the positive externality is 

unknown (yet, i t is common knowledge that <j) is d is tr ibuted according to a given d i s t r ibut ion 

function) . In expected terms the conclusions o f the analysis have the same flavour as i n the 

case i n which the intensity of the external i ty is perfectly anticipated. However, ex-post when 

the uncerta inty reveals a n d the true external i ty realizes, the actua l value can be lower t h a n 

expected so that the bidders may have overestimated the benefits associated to the F D I and 

the winner can overpay for the investment. Hence, i t may be that the region that values 

more the investment suffers an ex-post welfare loss from hav ing engaged i n a subsidy game 

and h a v i n g obtained the F D I . T h i s issue is commonly indicated as the winner's curse^"^ and 

has been discussed especially i n the U n i t e d States where i t happened that States have p a i d 

mi l l i ons dol lars for a plant that promised to employ thousands workers, but the jobs actual ly 

created resulted signif icantly lower t h a n promised or the plant shut down w i t h i n few years'*^. 

' ' T h e expression winner's curse in used a bit "loosely" relative to its precise meaning as defined by the auction 
theory. 

•''*A famous case is the one of Pennsylvania, which spent some $70 million convincing V W to build a factory 
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At |>t«wnt, ihi^ ptDWiiu i.H capturinf, uttfutiorj also in Etiroj)c, sinci- the s«nTr« crisis in tiie Far 

JCiwt hivi i n d u n t l soiiw Asiat ic litius li> s iKnil icanlly r«tliifc t lu ; i iu fstmonts jiijuie in thf p.jst 

Of intl«'«tl l«> dt>n»' tilt! phuu inst»lk-«l. InwstiuMjts for which j;«*nt-ro«is rtiiiuicial i i icei i l ivfs v.vw 

l .ai . l ' « . 

iN'oti'. fiowfVTf, thnt it may also !»• tht» ciis«» thnt the ronl iz i i l cxtcrnii l i ly is hlKliiT than 

«»xi«tt»'(l so lti.it the reRions gain mute than what <'stirnnt«'»l rx-nnte. In other words, the mes-

anp' IwTf is thai hanning .•siilisiilii's can prewiit lfis.s« w o i r r i n g when (\tlmc a surprisingly 

disappointing, Imt <nii also pn-vent relevant gains when nntiripntioiis are accurate or indectl 

cautious relatisT to what r e . i l i / M ex-post. Hena», banning sillisidies does not solve thi.s prol>-

teiii''* in wliich (nTreslinialicnus and ex-post ioMies may occur because tlie ftilurc cannot bo 

[lerfiTliy auliripated and not for strategic beliaviours. A completely different problem is the 

rn.se in ivliish the M N E re.ilir.es reUn-ant invTstmenl.s and afterwartls u,ses thi.s fact to incrcn-se 

il.t barKaining power ihtrateniuR the host country to rc<liicc the in\Tstment or to relocate if it 

dom not reeeiw further f inai ir ial inre i i t iws . T h i s issue will be the focus o f future research. 

Bxport.s nre the niternntivtj to investments 

A n inleri 'sting case to analyse is the one where the M N E has not pro -committed to investing 

i n one of the tm> countries and may dtxide to serve both market.s by export ing from its home 

base. 

As the fo lkwinK Section will make clear, in this contejct the key clement is whether or not a 

region prefers that the M N E exports with respect to its investment in the r i r a l location. If the 

M N E ' s exports is a quite umicsirable alternati%T;, the welfare gains a-ssociatetl to the possibility 

to offer stiksidirs arc highly impro\Td. T h e opposite might hold %vhcn the fact that the M N E 

exports is not that unpleasant for the competing regions. OTCraU, the results of the %wlfarc 

analysis can dramatical ly change. 

There arc many elements to take into account when reasoning on whether a region prefers 

the M N E to export or to in^Tst in the ri\"al one. For instance, i n both cases the region (say 

region i) does not benefit from j o b creation and , from this point of v iew, i t is indifferent between 

the two altemali\'es. E w n t u a l l y , it may find the latter more desirable, if some positive effects 

relattxl to the increased employment in the ri\'al region spi l l o\-cr it. However, locating in region 

j implies, for the M N E , the possibility to s c r w region i's market baring lower costs than when 

with its ptoml-Mxi 20,000 JQI«; yvi the plant emploj^ 6,000 workers and shut down within a decade. The same 
has happenetl in a numhor of smaller deal.<! that did not generate headlines. 

**Financial Timps, " September I09S. 
' ' A more appropriate instrument might be, like in the UK, to condition the grant to a "claw back" clause 

which enables the government to ieco«r the grant or stop payment if the targets of capital expenditures and 
job creation arc not being met. 
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it ('xports from its iionio omiitry. This is hfuelicial for coiisiiim'rs of rft;iini i , Inil it may he 

projiulicial for its local firms, llc^iilcs, rcRion t"s local liriiis iii.iy l)o ciinii!\f;tHl by tin- fad that tlio 

prodiKxTs of tiie ri\TU roRiou are iiiiuii! mor«! dJidoiit l)y tlic tivJiiioloRiciU spillovj-n*, when llio 

M N E iiiv<'st.s there, while region i's foiismncrs may licncfil from this as well its from tiic higher 

(Icprw of coinpi'titioii intrt«iiicr<l in rcRioil j's market by the MNK's oiitry (if the two iH-on<)iiii<',s 

are to .some extent intrgratrtl). Overall, consmners tend to find the MNE's iiiv<>stnient in llie 

riv-.U region more desirable than the fact that the MNI5 exports, while local firnw him* opposite 

preferences. 

To understand whidi altcrnaliTO is profcrr«i to the other and to what extent, llusn conii-

tpr\'ailing clcmcnl,s must bo weightxl. H o w w r , to do it, it is neccs.snry to clepart form the 

general set up arloptal up to now ami to resort to a more spi-cific model prewsiitwl in the fol­

lowing Section. Studying this mwicl it will be pos.sible to compare the welfare effMls of siilwidy 

competition when exports arc not a feasible alternative to F D ! with the wclfar« effectB when 

exports arc an alternative to FDI. 

4.4 A parametric model 

4.4.1 T h e set u p o f t h e m o d e l 

The competing regions and the MNE: in each region there is a local firm (also denoted with 

A , B) that produces the same good as the M N E (denoted with Af). The demand functions of 

this good in the two regions arc given by: 

Q, = ( l - P O f i = AD (4.11) 

where Qi is total output sold in region i , Pi the associated market price and Si a measure of the 

size of region i. Since differences in size arc not relevant to the purpose of this work, the two 

regions are assuraeti to have the same size (S4 = 5 B = 5). Their overall market is integrated 

(t' = 0 so that exports between the two regions do not incur in transportation costs; besides, 

firms cannot discriminate the price between the two markets) and Q = ij/i + go + 1M denotes 

the total output sold by the firms. The three firms compete o la Cournot and their variable 

production costs are assumed to be constant and are denoted, respectively, by C 4 , CB, and 

CAf. The M N E uses the most efficient technology while region B is the least technologically 

advanced so that C A / = 0, C B = j and 0 < ĉ j < j . Thus, the value of C / i indicates the diifercncc 

of technological level between the two regions: the lower c / the higher the difference. Each 

region's total domestic welfare is given by the consumer surplus, plus the profits of the local firm 
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minus tlie subsidy eventually paid . T h e trading cost per unit of output t born by the M N E is 

assumed to belong t o [O, ^^^] Since the overall market is integrated and the M N E incurs 

a set-up cost F to establish a plant , i t invests only in one of the two regions i f it opts for F D I . 

The externality associated to the FDI: this model focuses on the technological spillover deter­

mined by the M N E ' s investment: the local firm gains part ia l or tota l access to the M N E ' s 

technology so that i ts production costs become Cj (1 — 0) , w i t h i A,B and 4> £ [0,1]^^. T h e 

creation of such an external i ty represents the reason why a region is interested i n having the 

F D I . T h e parameter <j> expresses the per cent reduction i n the costs of the l oca l firm; when ^ = 0 

no technological spillover occurs; when 0 = 1 the spillover is complete: the local firm entirely 

appropriates the M N E ' s technology and becomes as efficient as i t is. Note that this formulation 

implies that the benefits generated by the F D I are more apparent and more quickly felt where 

domestic firms are relatively less productive. Moreover, the stronger the spillover {the higher 

(p), the higher the absolute reduction of product ion costs of the region technologically lagged 

behind w i t h respect to the absolute reduct ion of the advanced region. 

T h e structure of the game and al l the elements not specified are the same as i n the general 

model presented i n Section 4.2. 

4.4.2 T h e last stage o f t h e g a m e 

Solv ing the standard Cournot model , the equi l ibr ium payoffs for each configuration arising at 

the last stage of the game are obtained. 

I f the M N E exports : 

w i t h i,j = A,B a n d i ^ j. 

T h e cases in w h i c h the M N E locates i n region A and i n region B are perfectly symmetric . 

^"This assumption and CB = j guarantee to have positive quantities produced by the firms in any configuration. 
Moreover, the latter is the maximum value of CB such that the country lagged behind benefits from the FDI 
more than the advanced one. 

^'Note that, it is assumed that the spillover has only a local effect, while the market between the two regions 
is completely integrated. A justification of this apparent contraddiction is that a major clianne! for technological 
diffusion is the migration of local workers from MNEs to local firms. In many cases, for instance in Europe, while 
the goods market is highly integrated, the opposite holds for the labour market. This prevents the techonological 
spillover from spreading on a wide area. Morevoer, there is evidence that spillovers are local. See, for instance, 
Eaton and Kortum (1996), Caballero and Jaff'e (1993) and Keller (1998). 
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Hence, i f the M N E invests i n region i: 

H _ S(3-Cj-e<(l-^))^ S(l-3cj+Ci(l-^)j^ 
'j ~ 64 f la 

w i t h z , j = A , B a n d i =i<̂  j . 

4.4.3 T h e t w o r e g i o n s ' welfare gains 

Profits of the local firm: the profits of the l o ca l firm are higher when the M N E invests i n its 

region rather t h a n i n the r ival 's one, because i n the former case i t benefits from the reduction 

of its own costs: 

An = Tff - ir[^ = § (3ci + Cj) [2 + (2 - 4>) (cj - 3ci)] > 0 (4.15) 

for any ^ € [0,1] a n d 0 < < C B = |. Obviously , the stronger the spil lover, the higher the 

gain i n terms of profits. N o t e also that Avt > 0 for any > 0. In other words, the local firm 

gains i n terms of profits even i f the spillover is very weak. T h e in tu i t i on is that , given that the 

overall market is integrated, the " compet i t i on effect" associated to the M N E ' s investment that 

the domestic firm has to face is the same both i f the M N E locates i n its region or i n the other 

one^*. Therefore, the profit of the l oca l firm is higher i n the former case, regardless how s m a l l 

is <f>, because at least it gains something from the M N E ' s entry i n the market . 

Consumer surplus: bo th regions' consumer surplus is higher when the M N E locates i n the 

region technologically lagged beh ind (region B): 

ACS = CS^^ - CS'^ = I f ( C B - CA) [6 - - (2 - 4>) {CA + CB)] > 0 (4.16) 

for any (f> e [0,1] a n d 0 < < C B = g. T h e idea is t h a t , owing to the technological spillover, 

the product ion costs of the least efficient firm are reduced and th is reduct ion is higher t h a n the 

one that would have occurred i f the M N E h a d located in the more advanced region. G i v e n the 

assumption of integrated markets , the consumers of b o t h regions benefit f rom th is . T h e gain 

i n terms of consumer surplus rises w i t h the intensity of the spi l lover because the higher ^ the 

' ' T h i s would not be true if there were transportation costs between the two countries. 

103 



higher the additional reduction in the costs of the firm technologically lagged behind. 

Overa l l , the difference between a region's welfare when obta in ing the location of the M N E 

and when the M N E invests i n the r iva l one is given, respectively, by: 

AWA = ATVA-ACS (4.17) 

AWB = ATTB + ACS 

T h e y verify the basic assumptions i l lustrated i n Section 4.2: 

• B o t h AWA and AWB are positive i f the technological spillover occurs. Note that in the 

case of the advanced region, the gain in terms of profits more than compensates the loss 

i n terms of consumer surplus. 

• T h e y are both increasing i n the intensity of the spil lover. T h i s is obvious for the region 

lagged behind, since ATTB and A C S are increasing i n ip. Instead, in the case of the 

advanced region, a stronger spil lover implies a larger loss i n terms of consumer surplus; 

however, ATTA is increasing in ^ a n d this effect prevails. 

• AWB > AWA because, for a given <l>, the region which is technologically lagged beh ind 

enjoys a larger absolute reduct ion of product ion costs when obta in ing the M N E ' s locat ion 

and gains not only i n terms of profits but also of consumer surplus. Since the more 

region B is lagged beh ind the larger its addit ional reduct ion of product ion costs, the 

difference between the benefits increases as the difference of technological levels increases. 

AWB — ^WA when they are perfectly symmetr i c (i.e. when CA = C B ) . 

• T h e difference between the benefits increases as the intensity of the spillover increases. 

A g a i n , the higher (f) the higher the addit ional reduct ion of costs of the region lagged 

behind^". If no spil lover occurs (^ = 0 ) , AWA = ^WB = 0. 

• T h e M N E ' s profits are higher when i t locates i n the more advanced region (subsidies 

be ing equal) and the premium T amounts to ^tf) {eg — CA) [2 + [CA + C B ) (2 - ^)] > 0. 

T h e intu i t i on is that , locat ing i n a region, the M N E makes the product ion costs of the 

local firm decrease (of 4> per cent). Since the overall market is integrated, i t turns out 

that i t is more profitable to benefit the more competit ive l oca l firm (the one i n country A ) 

because the absolute reduct ion of costs is lower. F o r the same reason, < 0 : the lower 

CA, the higher the M N E ' s advantage from locat ing i n region A , the higher the " p r e m i u m " 

'"•'The convexity assumption and the condition imposed when the difference of technological levels and the 
intensity of the externality are the largest are also satisfied. 
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to be given by region B . S imi lar ly , the stronger the spillover, the higher the addit ional 

reduct ion of the region lagged beh ind , the higher the" p r e m i u m " to be paid . Note that i n 

th is model i t is the existence of the technological spillover that creates the disadvantage 

of the region lagged beh ind i n the M N E ' s locat ion choice. I n fact, i f no technological 

spillover occurs, T = 0 and the M N E is indifferent between locat ing i n region A and i n 

region B subsidies being equal . 

4.4.4 T h e welfare effects o f s u b s i d y c o m p e t i t i o n 

E x p o r t s are not an alternative to investments 

T h e M N E finds it more profitable to invest abroad rather t h a n to expor t even i f no subsidies 

are offered, when the following cond i t i on is satisfied: 

F<-{M-4>CA) 2 + CA(2- (4.18) 

L e m m a 17 bis a n d Propos i t i on 20 bis i l lustrate , i n the present context , the results obtained 

in Section 2.3. 

In par t i cu lar , the region technologically lagged beh ind always obtains the F D I when the 

technological spil lover is sufficiently strong. Instead when the spil lover is positive but not that 

h igh , the less advanced region wins the auct ion when the difference of technological level between 

the compet ing regions is h igh enough {CA < C* (i^))'*'*. W h e n no spil lover occurs, AWA = 

A W B = F = 0 for any CA a n d CB a n d , given the t ie -breaking rule assumed, the more advanced 

region always wins the auction.'*^ 

T o t a l welfare increases relative to a s i tuat ion in w h i c h subsidies are banned when compe­

t i t i on takes place between a region technologically lagged beh ind a n d a r i v a l one significantly 

advanced. 

L e m m a 17 bis: / / ^ < </> < 1, the MNE locates in the region technologically lagged behind 

for any feasible value of CA-

j / 0 < < ||, the MNE locates in the region technologically lagged behind iff 

" "The model has been solved also for a generic value of C B < g. We do not illustrate this part because it does 
not add anything to the basic intuition. The main difference is that there is a scale effect and if es < 23{2~^) 
the region lagged behind obtains the FDI for any feasible value of < C B . 

•"Notice that, in this model, (fi'"'"' = 0* = 0. The intuition is that for = 0 = (p""'" not only AWA and AWB 
are equal to zero but also the premium F . 
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if ({> = 0, the MNE never locates in the region technologically lagged behind. 

P r o p o s i t i o n 20 b i s : Wfien exports ore not an alternative to FDI, total welfare increases 

iff the less advanced region obtains the FDI, <j) > 0 and c^ < c** (ip)'^^-

W l i e n exports are the alternative to investments, the welfare effects of subsidy competit ion 

can bo dramatical ly different as it w i l l appear neatly comparing these results w i t h the ones 

presented i n what follows. 

E x p o r t s a r e t h e a l t e r n a t i v e t o i n v e s t m e n t s 

T h i s section analyzes the case i n which , when no subsidies are given, the M N E finds i t more 

profitable to export than t o invest abroad; in part icular , fixed costs are assumed to be sl ightly 

higher than the level for which there is indifference: 

T h e equi l ibr ia of the subsidy game are unchanged compared to the case studied i n the 

previous section, but the results of the welfare analysis can dramat i ca l ly change. A s antic ipated, 

to assess the welfare effects of subsidy compet i t ion when the M N E exports i n absence of subsidies 

it is c ruc ia l to study whether each region prefers the M N E to export or to invest i n the r iva l 

locat ion. In this specific model two opposite effects are relevant to this purpose. O n the one 

hand, the consumer surplus of a region is higher when the M N E locates in the r ival region than 

when i t exports. In the former case transportat ion costs are saved and the product ion costs of 

the firm i n the region that hosts the M N E are decreased by the technological spillover. Since 

the overall market is integrated, also the consumers o f the region where the M N E does not 

locate benefit from this . O n the other h a n d , the profits of the local firm are higher when the 

M N E exports because i n such a case the other two competitors are less aggressive: the M N E 

has to bear transportation costs whi le the local firm of the other region does not benefit of the 

technological spillover. In other words, for the l oca l firm of a region the investment of the M N E 

in the r iva l region just represents the entry in the market of a very efficient competitor whose 

positive effects (the technological spillover) it does not even enjoy. 

W h i c h one of these effects prevails depends first upon the transportat ion costs from the 

M N E ' s home country. In part i cu lar , i n this mode l the fact that the M N E exports becomes 

more a n d more desirable as t ransportat ion costs increase: actual ly , the higher t the lower the 

consumer surplus but the less compet i t ive the M N E and the higher the profit of the local firm; 

(4.19) 

5 0 - y 2 5 0 0 - f ( 8 3 » - 1 6 6 ) ( - 1 8 + ^ - ^ j . " ) 
2(166-83*) 
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w i t h a linear demand the latter receives more weight than the consumer surplus i n the welfare 

function so that i t increases at a rate which is higher than the one at which the consumer 

surplus decreases. Therefore, the higher the t ransportat ion costs the less l ikely a region prefers 

that the M N E invests i n the r iva l locat ion rather than i t exports. 

O n top of th is , which of the two alternatives generates a higher welfare depends upon the 

technological level o f the region. L e t us consider first the more advanced region a n d then the 

region lagged behind' '^. 

• T h e welfare effects of subsidy competit ion o n the more advanced region. 

In the more advanced region (region A ) i t is more l ikely t h a t the welfare achieved when the 

M N E exports is lower t h a n the welfare achieved when the M N E invests i n the r ival one the less 

efficient is the local firm. T h e reason is that w i t h a l inear demand the less efficient the local 

firm the less i t benefits f rom hav ing weaker competitors when the M N E exports. Therefore, 

when CA > ci, the gain i n terms of local profits is dominated b y the loss i n terms of consumer 

surplus. Obviously , the threshold is increasing i n t. 

O v e r a l l , the lower the t ransportat ion costs a n d the less advanced the region, the more l ike ly 

i t gains firom engaging i n subsidy compet i t i on w i t h respect to the case i n which subsidies are 

ruled out (as summar ized i n Tab le 1). M o r e details w i l l be provided in the following lines a n d 

i n A p p e n d i x C ; however, what is real ly relevant is that when exports are the alternative to F D I 

the more advanced region can gain from subsidy competition, whi le this possibi l i ty never occurs 

when the M N E always invests i n one of the two countries. T h e i n t u i t i o n is that in the latter 

case the M N E locates i n the more advanced region i f subsidies are ru led out. Hence , such a 

region cannot b u t lose f rom the in t roduct i on of subsidy compet i t i on . T h i s is not obvious when 

the M N E exports i f subsidies are prohib i ted , as exports may be an undesirable alternative, 

while offering subsidies serves at avo id ing i t a n d may be beneficial. 

I n par t i cu lar , when t ranspor ta t i on costs are sufficiently low, the fact t h a t the M N E exports 

is qu i te undesirable for region A a n d > for a wide range o f values of CA**. Therefore, 

unless the local firm is extremely efficient, the region gains f rom the fact that subsidies can be 

offered because this serves at avo id ing its least preferred outcome. In other words, anyth ing 

is better than exports , either hav ing to pay to obta in the M N E ' s locat ion (when > w^, 

'^A^ (TA) - « f > (TA) - ^'A > 0) , or indeed los ing the investment {w'/ -w^>0). 

^'^In what follows, the value of 4> has been set equal to § to make the algebra simpler. The flavour of the result 
is the same for any value of ip but this particular value has been chosen because it allows to consider both the 
case in which the more advanced region wins the auction and the case in which the regions lagged behind wins 
it. 

"••"ct < c* ( I ) for ^ < t < J I I J where c* (|) is the threshold which determines who wins the auction. 
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T a b l e l : Welfare change of region A 

transportation costs A w ^ > 0 

27 ^ * < 1035 for ct< c/t < 1 
1035 — ^ 9 for ct< CA<1 

never 

Conversely, when transportat ion costs are very high w^^ is never higher than w^. Hence, the 

region necessarily suffers a welfare loss when i t does not obta in the F D I (w^^ — < O) b u t , 

i n principle i t might gain when i t is chosen as a location by the M N E [w'J^ (TA — Q) > ) • 

However, since the fact that the M N E exports is quite desirable and the region ends up com­

peting fiercely to avoid that the M N E chooses the r i v a l l ocat ion , once paid the equi l ibr ium 

subsidy i t achieves a welfare which is lower than the one attsdned banning subsidies and le t t ing 

the M N E export. Overa l l , the region never gains from engaging i n a subsidy game. 

For intermediate transportat ion costs {TA = 0) — can be large enough to more t h a n 

compensate the equ i l ibr ium subsidy that the region pays to obta in the F D I . T h i s is the case 

on condit ion that CA is higher t h a n the c r i t i ca l value c^. T h e reason is that the less efficient the 

region, the higher the absolute reduction of product ion costs determined by the technological 

spillover, the higher the ga in i n terms of consumer surplus when i t obtains the F D I relative to 

the case i n which the M N E exports. In addi t ion , note that , given the level o f transportat ion 

costs, i f CA is sufficiently low, the profit of the local firm is higher when the M N E exports t h a n 

when the region obtains the F D I (ir^J^ — 7r§ < 0 when CA < ^) : i f the local firm is already 

sufiiciently efficient, i t does not benefit so much from the technological spillover and the loss 

i n terms of profits due to the " compet i t i on effect" associated to the M N E ' s airrival dominates. 

Therefore, the higher CA, the more l i m i t e d the loss in terms of profits i f TT'^ — Trf is negative 

or the higher the gain in terms of profits, i f ir^^ — Trf is positive. 

• T h e welfare effects of subsidy competit ion o n the region lagged behind . 

I n the region technologically lagged behind (region B) i t is more l ikely that w'^ > w§ the 

more efficient is the local firm of the rival region. The reason is that i f the local firm of region 

A is already quite efficient, region B does not benefit so much f rom the fact that the r iva l one 

fails to enjoy the technological spillover when the M N E exports instead of investing there, a n d 

the IcKs o f consumer surplus prevails. 

"'^Transportation costs highier than ^ensure that, for any CA, the contraint (4.19) is satisfied by positive values 
of the fixed set-up costs. 
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Overa l l , as i l lustrated i n Table 2, the lower the transportat ion costs and the higher the 

difference of technological level between the two regions, the more l ikely the one lagged beh ind 

gains from engaging i n a subsidy game. 

In part i cu lar , when t is sufficiently low region B draws so l i t t l e benefit from the fact that 

the M N E exports that Wg is always lower t h a n Wg^. Hence, the region lagged behind always 

strictly gains from subsidy competition (both when it obtains the M N E ' s location and when 

it does not) as subsidies prevent exports, alternative which the region finds worse than the 

investment i a the r ival locat ion . Instead, w h e n exports are not a feasible alternative to P D I , 

the M N E invests i n the more advanced region in absence of subsidies, and region B s t r i c t ly 

gains from subsidy competit ion only when i t obtains the F D I . 

Table 2: Welfare change of region B 

t r a n s p o r t a t i o n c o s t s AWB> 0 

always 

0<CA <Ct 

0<CA<Ci 

A s t ranspor ta t i on costs increase the fact t h a t the M N E exports becomes more attractive 

for region B a n d wj^ > Wg on condit ion that CA <ct . T h i s threshold is decreasing i n t so 

that for intermediate t ranspor tat ion costs > Wg for a wide range of values of CA'*'' a n d 

region B gains f rom subsidy compet i t ion when i t obtains the locat ion of the M N E a n d i n some 

cases even when i t does not*' ' . However , when CA is higher t h a n the threshold, region B loses 

the auct ion a n d would have been better off i f subsidies had been banned and the M N E h a d 

exported. Hence, i n this context, also the region lagged behind can lose from participating to the 

subsidy game as losing the auct ion may be worse than what happens when subsidies are banned 

(i.e. exports) ; instead, i t never suffers a loss when exports are not an alternative to F D I as at 

worst i t does not succeed i n obta in ing the F D I a n d this is exact ly what happens w h e n subsidies 

cannot be offered. For h i g h t ransportat ion costs, the M N E ' s exports are quite desirable for 

region B so that i t always suffers a welfare loss when the M N E invests i n the more advanced 

region"** but i t can enjoy a welfare gain when i t obtains the locat ion of the M N E . T h i s is the 

case w h e n the difference of technological level is sufficiently h i g h , as the more advanced region 

is not w i l l i n g t o offer too much for the F D I a n d the e q u i l i b r i u m subsidy is not t h a t h igh ; thus , 

; ^ c l > c - ( f ) f o r i < t < # . 
See Appendix D for a detailed explanation. 

" S . < c ' ( f ) f o r ^ < t < i . 
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once paid i t , tlio welfare o f region B is higher than the welfare associated to a ban on subsidies 

and to exports. 

T o conclude the Section let us consider the impact of al lowing to b i d for firms on to ta l 

welfare. 

• T h e effects if subsidy competit ion on the two regions' joint welfare. 

W h e n transportation costs are sufficiently low (see Table 3), subsidy competition always 

increases total welfare relat ive to the case i n which subsidies are banned. In fact, it may be 

that bo th regions gain from subsidy compet i t ion, so that to ta l welfare obviously increases. In 

this case banning subsidies is definitely inefficient because it makes the regions' least desirable 

alternative occur while al lowing to offer them would prevent th is and just for this reason would 

make each region better off wherever the M N E locates. Al ternat ive ly , i t may be that the region 

lagged behind gains and the advanced one loses, but the welfare gain of the former prevails a n d 

total welfare increases again. Note that since the fact that the M N E exports is quite undesirable 

for the two regions, the beneficial effects associated to subsidy competition are much stronger 

than in the case in which exports are not an alternative to FDI'^^. 

Conversely, for t ransportat ion costs sufficiently high total welfare is never increased by sub­

sidy competition. I n this case, either bo th regions lose from subsidy competi t ion a n d t o t a l 

welfare obviously decreases or the region lagged behind gains but not enough to dominate the 

welfare loss of the advanced region. T h e intu i t i on is that the fact that the M N E exports has 

become very attractive for the two regions; this implies that a region does not value that much 

the F D I i f the alternative is that the M N E exports whi le i t values much more the F D I i f the 

alternative is that the M N E locates i n the r iva l region. Therefore, lett ing governments offer 

subsidies gives them the incentive to strongly compete one against the other dissipating the 

benefits associated to the M N E ' s investment. Instead, banning subsidies would avoid this waste 

of resources and would determine an outcome (exports) that is for sure better for the region 

that loses the auction and that is not that bad even for t l ie region that obtains the F D I . A s 

a result , once pa id the equ i l ibr ium subsidy, either also this region suffers a welfare loss w i t h 

respect to the case i n which subsidies are ruled out or i t gains b u t not enough to compensate 

the welfare loss o f the other region. 

For intermediate transportat ion costs tota l welfare increases for belonging to a part icular 

set^" a n d as transportations costs increase the range of for w h i c h tota l welfare increases 

^'Recall that, when exports are not an alternative to FDI , it is never the case that both regions enjoy a welfare 
gain and total welfare increases only when the M N E locates in the region technologically lagged behind and the 
local firm of region A is extremely efficient. In particular, c" (|) ~ 0.0234. 

^"See Appendix E for a detailed explanation. 
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restricts t i l l the point i n which subsidy compet i t ion is never welfare improv ing . To conclude, 

the outcome of the welfare analysis is definitely different from the case i n which exports are not 

an alternative to F D I . I n part i cu lar , the beneficial effects associated to subsidy compet i t ion are 

stronger or weaker relative to the case i n which the M N E is assumed to always invest in one of 

the two countries, according to the level of transportat ion costs or, equivalently, according to 

how much the fact that the M N E exports is desirable. 

Table 3: Change o f total welfare 

transportation costs A w 4 - l - A w B > 0 

\ ^ i ^ -864+60v'5289 
27 ^ ^ 48654 a l w a y s 

-864+60V5289 ^ t ^ -186,?-l-20T-v/48441 
48654 - ' ^ 428490 0 < c / i < C i a n d C2 < < | 

- t 8 6 S t | 0 7 ^ < , < l 0 < C 4 < c i a n d C3 < < g 

X ^ ^ -27+3vl8T 
9 ^ r < 276 0 < C 4 < c i 

n e v e r 

4.5 Conclusion 

T h i s paper investigates the welfare effects of subsidy compet i t ion for F D I . It considers two 

regions and it assumes that a region enjoys higher welfare gains when i t obtains the locat ion 

of the M N E , for instance because unemployment is higher i n this region. Y e t , the M N E finds 

it more profitable t o locate i n the other region, subsidies be ing equal , for instance because this 

latter region has a higher per - cap i ta income. 

I n such a framework, i t has been shown t h a t under some condit ions the possibi l i ty to offer 

subsidies allows the depressed region to overbid the other one and to " w i n " the locat ion of the 

M N E . T h i s would never happen i f subsidies were forbidden or s tandardized . For this reason, 

the depressed region never loses f rom subsidy compet i t i on , whi le the more advanced one never 

gains. Moreover , i t has been shown that subsidy compet i t ion increases t o t a l welfare (relative t o 

a s i tuat i on i n w h i c h incentives are banned) i f the depressed region obtains the investment, i f the 

external i ty associated to i t is sufficiently strong and i f the difference between the two regions 

is sufficiently h i g h . In such a case, subsidy compet i t ion leads the investment where otherwise 

it w o u l d not have gone, namely i n the region where i t generates the largest welfare gain, so 

large to outweigh the costs i n terms of rents transferred to the M N E a n d of losses of the other 

country. 

It has also been shown that the welfare gains associated to this possibi l i ty can be higher 

if a n i n s t i t u t i o n , concerned w i t h t o t a l welfare, makes the two countries collude t o transfer the 
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M N E the lowest possible subsidy compatible w i t h the a i m of leading the investment where i t is 

valued the most. T h e conclusions obtained are consistent w i t h t l ie European regulation in this 

sphere. 

These results have been derived assuming that the M N E has ex-ante decided to invest 

abroad, i n the sense that it finds it more profitable to invest rather than to export, even i f 

subsidies are not offered. Re lax ing this assumption, the welfare effects of subsidy competi t ion 

can total ly change. T o have some insights about this issue, a parametr ic examples has been 

developed which helps understanding some of the elements at work. For low transportat ion 

costs from the M N E ' s home country, i t may be the case that b o t h countries gain from subsidy 

compet i t ion and even that they gain when they do not obta in the investment. T h u s , the 

beneficial effects of subsidy compet i t ion are much stronger than i n the case i n which the M N E 

always invests in one of the two countries. However, when transportat ion costs are very high the 

opposite occurs so that social compet i t ion is never welfare improv ing . T h i s analysis emphasizes 

that the alternatives available to the M N E play an important role in determining whether 

subsidy competit ion has negative consequences or not. 

F i n a l l y , a l l these results strongly depend o n the impl i c i t assumption that the M N E has less 

bargaining power t h a n the compet ing countries. In the opposite case, subsidy competi t ion never 

increases tota l welfare because the M N E captures a l l the gains associated to the investment. 

4.6 Appendix 

Appendix A: Proof of Lemma 17 
T h e depressed region wins the auct ion when AWB — F > A W A - Equivalent ly , when 

g{a)AWAict>)-awj^>0 

Define H (a, ^) = g (a) AWA (4>) - arj^-

(i) Consider H(!,<!>) =g(1) AWA (^) - J r J ^ . 

B y assumption, < O " , i f ( l , , ^ " "^ ) > 0, H ( 1 , ^) is continuous over [(^™",(^^°*] 

and ^^j^ ' '^^ = g (1) > 0. For the intermediate value theorem, there exist a unique <j)* such 

that = 0 a n d i r { l , ^ ) > 0 for ^ > <!>*. 

(ii) Take a 0 e [^""", <l)*] a n d consider I f as a funct ion of a only. B y assumption and by 

step (i), H (0,4)) = 0,H (1, <f)}<0 and H (a,4>) is convex^^ over [0 ,1] . T h i s implies that when 0 

" R e c a l l that AWA {4''"'"') = 0. 
'^Strictly convex for > (j>""". 
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is cliosen i n [(^™'",</>*] , H {a,4>) <0 for any a € [0,1] and tiie depressed region never succeeds 
i n w i n n i n g the auct ion . 

(iii) Consider SMhS. = ( „ ) £^WA (<I>) - T T ^ ^ . B y assumption, i f <̂  = <^'"'", ^"i"'*"" < 
a=0 

0. Moreover, for any 4> G [(l>™",(j>*] , '^^g"''^'' ^ must be negative: since i n t ins interval 

^'gj"' '^^ > 0, i f ^^^j"'''*^ were positive or equal to zero, i t should be str i c t ly posit ive for any 

a > 0; hence, H ( a , (f), which is equal to 0 i n a = 0, would be str i c t ly positive for any a > 0 

and this contradicts the fact that H{l,(l>) <0{oi <p< 4>*. 

(iv) Consider ^ ^ i " ' ' ^ ^ . B y assumption, it is negative if (j> ~ <̂ ™'" and i t is positive i f 

M"'^, Moreover , i t is continuous and str i c t ly increasing i n 4>- Therefore, there exists a 

> 0 if > 4>**, w i t h (j)'* > (p* for ( i i i ) . 
dH(a,<ti\ 

unique (j)** such that — ' 
Q = 0 

(v) Take a ^ G (^*,^**) and consider i f as a funct ion of a only. B y assumption a n d by 
step (i), HiQ,<l>) = 0, Hil,4,) > 0, ^ ^ f f ^ > 0 a n d < 0. It is straightforward 

Q = 0 
that there exists a unique Q * {(f)) such that H(a*,4>) = 0 and H ( a , (ji) > 0 for a £ (a* (0), 1]. 

Moreover , for the Impl i c i t Funct i on Theorem, = g'(a*)AW.4('ji)-0^ ^^'^ '* negative 

because g (a*) > 0 and > 0 by assumption, whi le gf (a*) AWA (^) — vif > 0 because 

(vi) F i n a l l y , take a ^ > 0" . H (0,<̂ ) = 0, H{1,^) > 0, ^ ^ ^ 1 _ > 0 and ^ ^ f l f ^ > 0. 

Therefore, H ( a , 0) > 0 for any a > 0. • 

Appendix B: Proof of Propc^ition 20 
T h e welfare ga in o f the depressed region, net of the e q u i l i b r i u m subsidy to be p a i d is 

AWB — A W A — r. T h e welfare loss of the advanced region is — A W A - Therefore, subsidy 

compet i t ion increases t o t a l welfare relative to the case in w h i c h subsidies are forbidden, iff 

F ( a , (l>) = \g (a) - 1] A W 4 (0) - a r r i s posit ive . 

(i) B y assumption, F ( l , r ' " ) < 0, F ( 1 , ^ " - ) > 0 and = ^ ( i ) _ 1] > 0. 

Therefore, there exists a unique 4>**' e [0""'",0*'°=^] such t h a t F{l,<f>***) = 0 and F(1,0) is 

positive for <j> > 0***. Note that 4>* is such that g{l) AWA {4>*) - 7 r j ^ = 0 and hence (j)*** > (j)*. 

(ii) Take a 0 6 [<;/)""",(/)***] a n d consider F as a funct ion of a only. B y assumption and by 

step ( i ) , F (0, (j>) = -AWA (<;i) < 0, F (1,0) < 0 and F ( Q , 4>) is convex=*^ over [0,1]. T h i s impl ies 

that choosing any ^ € [0""", i^***] , F ( a , 0) < 0 for any a e [0,1] a n d subsidy compet i t i on 

never increases t o t a l welfare. 

' ^ a is the value that makes ^"f^'*'^ equal to zero. When a >a, ""^l'*^ > 0. 
' "Strictly convex for 0 > i^""". 
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(iii) Take a ^ e (<;!)"*,i^li'""^] and consider F as a function of a only. B y assumption and 

, there 
Q = 0 

by step (i) , F { 0 , ^ ) < 0, F ( l , # ) > 0, ^ ^ ^ ^ > 0. Regardless the sign of — 

exists a unique a** (ip) sucli that F (a", 4>) = 0 and F {a, #) > 0 for a 6 (a** {4>), 1] . Note t h a t 

tt* {̂ ) is such that g (a*) AWA i4>) ~ a'^if = 0 so that a " {(f) > a* {4>). 

(iv) F inal ly , for the Impl ic i t Funct i on Theorem, ^ ^ = —g'(a"')Aiv^(^)-ir^-^ ^ '̂̂  

i t is negative because ^'^^^^^ > 0 by assumption, [5 (a* ' ) - 1] > 0 because i f i t were less 

or equal to zero it would contradict the fact that [g (a**) — 1] AWA (4>J — « " i r j ^ 

5' (a") AWA {<!>) -•n'nf>0 because a" >a . m 

Appendix C: Proof of the results contained in Table 1 
Let us define c i = || + the value of CA such that country A achieves the same level of 

welfare when the M N E exports and when i t invests i n ti ie other country. I f CA >ct, > w j . 

Reca l l also that , according to L e m m a 1 bis , country B obtains the F D I when CA < c* (|) = ||. 

A ; 27 — ^ 1035" 
In this case, c j < c*. Therefore, i f 0 < <ct, the M N E locates i n country B and given that 

w'J' < u i j , AwA < 0. Instead, when c i < CA < c*, the M N E locates i n country B but , since 

w'J^ > w f , AwA > 0. F ina l ly , when c* <CA< |, the M N E locates in country A . Since country 

A offers a subsidy lower or equal to t l ie level for which i t is indifferent between having the M N E 

or not, w'j^ (fMax _ r ) > , y / B ^ j y B ^ j j j j ^ > 0. A s a whole, AWA is positive for CA >ct . 

2 ) l i 5 < * < | -
In this case, c t> c*. Therefore, when the M N E locates i n country B [0 < CA < c*) , < 

and Aw A < 0. W h e n the M N E locates i n country A (c* < < | ) , A w ^ is positive or 

negative according to how large is wf. I f c* < < c « , > lu^-^ and AWA, which is equal 
^ 5(-116+1278c,,-3312c=,-297«+1782c,4t-405t=) . r A ^ _ , A / . _v 
to is positive for c t< CA <Ct where cte ( c * , C ( ) . If 

C ( < C4 < |, Aw A > 0 because w^-* (T^"'^ - F ) > w^-^ > t«|. A s a whole, AWA is positive for 

CA >ct. Note that when t = - J U J , c t = c e = c* a n d when f = |, c t = C t = |. 

In this case, ct> | so that w'J^ is never larger o r equal to w f . Therefore, when the M N E locates 

i n country B , AWA < 0. W h e n the M N E locates i n country A , ct>ct> | and , again, AWA < 0. 

A s a whole, AWA is never posit ive. • 

55 A 1278+17821-J<i2r8+l782t)'̂ -13248(u6+2a7t+405l2) 
c«= » ^ The other root of Aw A = 0 is bigger than | and we 

disregard it. 
< rS ensures that Trf, > 0 for any CA. 
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Appendix D: Proof of the results contained in Table 2 
Let us define C t = the value of CA such that w'^ - — t y f . If CA <Ct w'g^ > w^. 

1) ^ < f < | . 

In this case, > tUg for any value of CA- Therefore, country B gains from subsidy com­

pet i t ion both when the M N E locates i n the other country ( A W B = Wg^ — > O) and when 

it obtains the F D I . In the latter case, country B offers a subsidy lower than the level for 

which i t is indifferent between hav ing the M N E or the M N E locat ing i n country A . Hence, 

( r f °^ -f r ) > w'lf > w§ and AWB is posit ive. 

2) I < t < In this case, w^^ > w§ only for 0 < CA <ct . In this interval , for the reason 

just explained, A W B is positive b o t h when the M N E locates i n country B (0 < c^ < c*)^^ and 

when the M N E locates in country A (c* < CA <ctj . W h e n CA >ct, country A obtains the 

investment and since Wg^ < w f , A W B < 0. A s a whole, Awg is positive for 0 < CA <Ct • 

3) ^ ^ * < 3- A g a i n , w^^ > w f only for 0 < Cys < C s but now c t < c*. Therefore, when 

0 < C/i <Ct, country B obtains the M N E and AWB is positive. 

W h e n Ct< CA < c*, the M N E locates again i n country B b u t w f > and AWB, which 

is equal to - i ^ i , is posit ive for C t < CA <Ct W h e n CA > C , 

country A obtains the investment a n d since Wg^ < Wg, AWB < 0. A s a whole , Awg is positive 

for 0 <CA <ct. N o t e that when t = Q = c t = c*, whi le when * = g C t = 0. 

4) 5 < t < ^ . N o w Ct< 0 and Wg^ is never larger than Wg. W h e n the M N E locates i n 

country B (0 < cyi < c*) AWB is posit ive for 0 < CA <ct . W h e n the M N E locates i n country 

A , (c* < < I ) AWB is negative since tUg* < Wg. 

Appendix E: Proof of the results contained in Table 3 

In this case, when ct< CA < | , AWA > 0 a n d AWB > 0, so t h a t AWA + AWB > 0. Instead, 

when 0 <CA <ct ( < c*), AWA < 0 a n d A W B > 0. I n th is interval the M N E locates i n country 

B a n d A w ^ -1- A W B which is equal t o -̂ ^ ^ ^ is positive, since the 

determinant of th is equation is negative^' . 

OS - 8 6 4 + 6 0 v ' ' M 8 9 ^ ^ ^ 8 2 

^) tseM 5 * < Toss-
I n this case, when c i < c^i < |, A w ^ > 0 and A W B > 0 so that A w ^ i - f - A W B > 0. Instead, when 
0 < <ct (< c*) , the M N E locates i n country B , A w ^ < 0 a n d A w g > 0 . Def in ing cj < C j 

In this interval, c" <ct . 

ct= i'.i ĝ 53 ^—^ i;we diregard the other root. 
5!ij = value of transportation costs such that the determinant is equal to zero. 
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the two roots of Aw A + AWB, total welfare increases when 0 <CA <ci and C2 < CA <ct • A s a 

whole, i n this interval , total welfare increases when 0 < < C i a n d C2 < c^ < 5. 

3 ) | i 5 < « < | . 

In this case, when C ( < CA < | , Aw A > 0 a n d A W B > 0 so that A T U ^ + AWB > 0. Instead, when 

0 < CA < C J , A W / 1 < 0 and AWB > 0. N o t e that Ct> c* and thus, i n this interval i t may be either 

that the M N E locates in A or i n B so that further specifications are needed. Recal l that , when 

country B wins the subsidy game AWA + Awg is positive for 0 < < C i and C2 < CA < c*. 

W h e n country A obtains the mvestment, AWA + AWB = J S J •̂ 

We define C 3 i ts smallest root'"* and to ta l welfare increases for C 3 < < Q . t = 

is the value of transportation costs for which ca = c* = C 3 . 

Therefore, 

( 0 ' f l i s S * < ~ - ^ ^ ^ 2 8 4 9 0 ^ ^ ' ^ N E locates i n country B (0 < < c*) 

AWA + Atu f l > 0 for 0 < C/i < c i and ca < CA < C* ; when the M N E locates in country A 

(c* < CA <ct^ AWA + AWB > 0 because C3 < c*. A s a whole, i f t belongs to this interval, tota l 

welfare increases for 0 < CA < ci and C2 < c^i < |. 

(") i f ~ ' ^ ° ^ 4 t M 9 0 ^ < « < 5, when the M N E locates i n country B 0(0 <CA< C*) AWA + 

AWB > 0 for 0 < C 4 < c i because C2 > c*; when the M N E locates i n country A (c* < CA <ctj 

AWA+AWB > 0 for C3 < CA <ct . A s a whole, i f f belongs to this interval , t o ta l welfare increases 

for 0 < C4 < c i and C3 < c^ < g . 

4 ) | < * < # -

In this case, AWA'S always negative, while AWB is positive when CA <ct . W h e n country 

B obtains the F D I (0 < c^ < c*) tota l welfare increases i f 0 < C/ i < cy, when the M N E locates 

in country A , either Aw A < 0, AWB > 0 ^when c* < CA <ct^ but the welfare gain of country 

B is not large enough to compensate the welfare loss of country A (cs > | ) ; or both country 

suffer a welfare loss ^when Ct< CA < so that to ta l welfare obviously decreases . A s a whole, 

in this interval , total welfare increases for 0 < c^i < c i . 
.25 . < / <- X 

9) 207 - ^ 18-

In this case, AWA is negative, while A W B is positive for 0 < < § . Note that 5 < c*^*-
t - =27|3yg8r jg jjjg .^^lyg transportat ion costs such that c i = 0. Therefore, 

( i ) i f ^ < t < -^^l^ygif^ .^jjgjj 0 < CA <ct the M N E locates i n country B , AWA < 0, 

AtUB > 0 a n d tota l welfare increases for 0 < c^ < c i . W h e n Ct< < g , bo th countries suffer 

a welfare loss from subsidy compet i t ion a n d to ta l welfare obviously decreases. 

( i i ) ~ 3 I | | v ^ < t < either b o t h countries suffer a welfare loss and to ta l welfare de-

' " T h e other root is bigger than | so that we disregard it. 
« ' c1=c: . fort = ^ . 
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creases; or country B gains and country A loses, but t i io welfare gain of country B is never large 

enough to compensate the welfare loss of the other country. In this interval , tota l welfare i n 

never improved by subsidy compet i t ion . • 

U 7 
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