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Abstract 

This thesis consist s o f three essays which explor e differen t economic issue s 

emerging i n today's globalize d worl d economy . Usin g a  model o f outsourcin g b y 

monopolistically competitiv e firms,  th e first essay show s that , eve n i n the cas e o f 

flexible domesti c wages , internationa l outsourcin g (and/o r re-locatio n o f plants t o 

a low-wag e economy ) b y hom e firms may worse n th e welfar e o f the hom e coun -

try and reduce the profits of all firms in the industry , eve n though i t is individuall y 

rational fo r each firm to choos e t o outsource . I t shows tha t i f a  social planne r for 

the hom e countr y ca n choos e th e exten t o f internationa l outsourcing , hi s optima l 

choice wil l no t coincide wit h the equilibrium outcome under laissez-faire. A  wag e 

subsidy may improve welfare. Whe n the wage in the home country is rigid we show 

that outsourcing i s welfare-improving fo r the home countr y i f and only i f the su m 

of the "trad e creation" effect and the "exploitatio n effect" exceeds the "trad e diver-

sion" effect of the access to the low-wage labou r in the foreign country. Th e essa y 

also assesses the model in a two-period framework, where each domestic firm faces 

the choice between outsourcing (o r re-location) i n the first period, or in the secon d 

period. Delayin g outsourcin g ca n be gainfu l because the fixed cost o f outsourcin g 

may fal l over time. O n the other hand, delayin g means the firm's variable produc-

tion cos t i n perio d 1  will b e highe r than tha t o f rival s wh o ar e outsourcing . Th e 

equilibrium of this two-period gam e may involve some firms outsourcing i n period 

1, whil e other s wil l outsourc e i n perio d 2 , eve n thoug h ex-ant e the y ar e identi -
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Abstract iii 

cal firms.  Unde r monopolisti c competition , i n equilibrium, th e su m o f discounte d 

profits is identical fo r all firms.  Again , a  social planne r for the home countr y ma y 

choose a  different speed of outsourcing than the speed achieved by an industry un-

der laissez-faire . 

The secon d essa y explore s th e marke t fo r fair-trad e products . I t employ s 

a duopol y mode l involvin g a  firm  producin g a  fair-trad e produc t i n competitio n 

against a  conventiona l firm  producin g a  standar d product . Th e concep t o f "eco -

nomic identity " (Akerlof and Kranton, 2000) i s used to model consumers ' deman d 

for fair-trade products . Th e essa y show s how , i n the shor t run , th e parameter s o f 

the identity function can impact the equilibrium prices, and in the medium run, how 

they impac t the conventiona l firm's  choice o f it s position i n the product space . I n 

the long run , however , th e fair-trad e firm may b e able to influenc e the parameter s 

of the identity function , for its own advantage . 

The las t essa y use s th e contes t mode l (Tullock , 1980,  Rowle y e t al. , 1988 , 

Hillman and Riley, 1989 , Nitzan , 1994 ) to assess welfare effects of bilateral liber -

alization o f government procurement . I t shows that there exists a  single conditio n 

that ensures activ e participation s o f al l firms  i n al l contests . Whe n thi s conditio n 

is violated , i.e . unde r a  dominant-countr y case , th e dominatin g countr y alway s 

gains fro m trad e liberalization , whil e welfar e o f the dominate d countr y improve s 

only i f it s corporate ta x i s sufficientl y high . Unde r ful l participatio n o f al l firms, 

i.e. n o country dominates the markets, an d countries are partially symmetric , there 
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exist conditions wher e bilatera l liberalizatio n i s mutuall y beneficia l t o bot h coun -

tries. Whe n countries ar e completely asymmetric , i t is showed that a country ma y 

gain fro m bilateral trad e liberalizatio n i f it s tax rate i s sufficientl y high, whil e th e 

tax rate of the othe r country i s sufficiently low. Th e result s obtaine d i n this essa y 

have shed light s on the current position of negotiations on liberalizing governmen t 

procurement within the WTO. They suggest plurilateral agreements on government 

procurement coul d b e forme d amon g countrie s with simila r economic conditions . 

Such agreements, however, are hard to reach between countries with a large degree 

of economic asymmetry . 



Resume 

Cette these s e compose d e trois essais qui explorent le s differentes questions 

economiques emergean t dan s l a mondialisation economique . A  l'aid e d'u n mod -

ele d e contra t d e sous-traitanc e etabl i pa r le s firme s monopolistiques , l e premie r 

essai montr e que , mem e dan s l e ca s d e l a flexibility de s salaire s domestiques , l a 

sous-traitance international e (et/o u transfert des equipements vers une economi e a 

bas salaire ) provenan t de s firmes  domestique s peu t aggrave r l e bien-etr e d u pay s 

d'origine e t reduire les profits de toutes les entreprises de l'industrie , mem e s'i l es t 

individuellement rationne l pou r chaque entrepris e d e choisir d'externaliser . Celui -

ci montr e qu e s i u n planificateu r socia l d u pays d'origin e peu t choisi r l a quantit e 

de l a sous-traitanc e internationale , so n choi x optima l n e coincider a pa s ave c l e 

resultat a  l'equilibr e d u laissez-faire . Un e subventio n salarial e peu t ameliore r l e 

bien-etre social . Lorsqu e le s salaires domestiques son t rigides, nou s montrons que 

la sous-traitance es t l'amelioratio n d u bien-etre d u pays d'origin e s i e t seulemen t 

si l'effe t tota l d e l a «creatio n commerciale " e t d e Texploitation " depass e l'effe t 

du "detournement commercial " beneficie de la faible remuneration d u travail dan s 

le pay s etranger . Ce t essa i evalu e egalemen t l e model e a  deu x periode s auque l 

chaque entrepris e domestiqu e doi t fair e fac e a  se s choi x entr e l a sous-traitanc e a 

la premiere period e e t cell e a  l a deuxiem e periode . Un e firme  retardan t l a sous -

v 
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traitance peu t etr e lucrativ e ca r l e cou t fix e d e l a sous-traitanc e peu t diminue r a u 

fil du temps. D'autr e part , cela signifie que l e cout variable de production en peri-

ode 1  sera superieur a  celui de s rivaux qui son t en train d'externaliser. L'equilibr e 

de c e model e peu t entrame r certaine s firmes  externalisan t e n premier e period e 1 

tandis que d'autres le feront en deuxieme periode, meme s i elles sont ex-ante iden -

tiques. Sou s l'hypothes e d e concurrenc e monopolistique , a  l'equilibre, l a somm e 

des profits escomptes est identique pour toutes les firmes. Dans ce cas, un planifica-

teur social domestiqu e peu t de nouveau choisi r une autr e vitesse d'externalisatio n 

au lieu de la vitesse achevee par une industrie au titre de laissez-faire . 

Le deuxieme essa i explor e l e marche des produits equitables. Celui-c i utilis e 

un modele de duopole qui inclut une firme fabriquant un bien equitable en competi-

tion contre une autre firme conventionnelle produisan t un bien standard. L a notion 

de l'"identit e economique " (Akerlo f et Kranton, 2000 ) ser a empruntee pou r mod -

eliser la demande de biens equitables. C e travail montre, a court terme, comment le s 

parametres de la fonction d'identite peuvent avoir un impact sur les prix d'equilibre, 

et a moyen terme, quel est leur effet sur le choix de sa production qu'une entreprise 

standard desire . A  lon g terme, l'entrepris e equitabl e peu t toutefois etre en mesur e 

d'influencer les parametres de la fonction d'identite, pour son propre avantage . 

Le dernie r essa i utilis e l e model e contest e (Tullock , 1980 , Rowle y e t al. , 

1988, Hillma n e t Riley , 1989 , Nitzan , 1994 ) pou r evalue r le s effet s d e bien-etr e 

sur la liberalisation bilaterale des marches publics. Celui-c i montr e qu'il existe une 
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seule conditio n qu i assur e le s participation s active s d e toutes le s entreprise s dan s 

toutes le s competitions . Lorsqu e cell e dernier e es t violee , c'est-a-dir e dan s l e ca s 

de pay s dominant , l e pay s dominateu r ramass e toujour s le s gain s d e l a liberalisa -

tion commercial e tandi s qu e l e bien-etr e de s pay s soumi s n'amelior e qu e s i leu r 

taxe collectiv e demeur e suffisammen t elevee . E n vert u d e l a plein e participatio n 

de toute s le s entreprises , c'est-a-dir e aucu n pay s n e domin e le s marche s e t le s 

pays son t partiellemen t symetriques , i l exist e de s condition s o u l a liberalisatio n 

bilaterale es t reciproquemen t rentabl e pou r le s deu x pays . Lorsqu e le s pay s son t 

completement asymetriques , i l est montre qu'un pays peut beneficier de la liberal -

isation bilateral e s i so n tau x d'impo t es t convenablemen t hau t e t celu i d e l'autr e 

pays reste raisonnablemen t faible . Le s resultats obtenus dan s ce t essai on t permi s 

de mettre e n lumier e l a position actuell e de s negotiation s su r la liberalisation de s 

marches publics au sein de l'OMC. Ceux-ci suggerent que des accords plurilateraux 

pourraient etr e forme s entr e le s pay s ayan t le s meme s condition s economiques . 

Ces accord s son t toutefoi s difficile s a  atteindr e entr e le s pay s ayan t gran d degr e 

d'asymetrie economique . 
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Preface 

Globalization ha s become a n irreversible trend in our modern world. Generally , i t is 

an ongoing process of greater interdependence among countries and their citizens. A s such, 

globalization i s inherently complex and multifaceted. Whil e bringing about prosperity and 

opportunities t o various parts of the world , i t poses man y challenge s suc h a s incom e dis -

tribution gap s amon g countries , poverty , environmenta l damages , clashe s o f culture s an d 

ideologies, an d internationa l violenc e an d terrorism . Thes e problem s hav e bee n widel y 

pointed ou t by critic s o f globalization 1. Whil e man y o f them relat e to economics , other s 

relate to non-economic, bu t no less important , aspects of life . 

From the economic perspective , globalizatio n i s the ongoing proces s o f greater eco-

nomic interdependence among countries. Thi s process is reflected in the increasing amount 

of cross-border trade in goods and services, the increasin g volume o f international portfo -

lio an d direct investments , an d increasin g flows  o f labor . A s th e world enter s int o an era 

of dee p economi c integration , i t i s legitimat e fo r every natio n t o rais e a  question o f ho w 

to protect an d improv e nationa l welfar e while keepin g pac e with the accelerating proces s 

of globalization . O f course , ther e i s no comprehensiv e answe r t o thi s question . Instead , 

it requires government s t o stud y an d respons e t o eac h economi c proble m wit h a n appro -

priate policy framework . I n the current thesis, we addres s three economic issue s that have 

1 Usin g the Googl e searc h engine , the key wor d "globalization" returns abou t 23. 2 million s links . A  refine d 
search o f "anti-globalization" bring s u p 600,00 0 entries . I f w e typ e i n "globalization an d inequality" , ther e 
are abov e 250,00 0 links . Likewise , abou t 8. 3 millio n reference s relat e t o "globalization an d environment" ; 
approximately 440,00 0 link s t o "globalization an d labo r standards" ; 2. 2 millio n reference s to "globalizatio n 
and multinationals"; an d 550,00 0 reference s to "globalization an d cultura l diversity" . Althoug h thes e num -
bers d o not sho w an y insigh t o f the issue , they demonstrate a  large volume o f discussion o n both opportunitie s 
and challenge s o f globalization. Searc h result s wer e obtained o n Novembe r 28th , 2008 . 

1 



2 Preface 

emerged from today's globalized world economy. Thes e include international outsourcing , 

fair trade and liberalization of government procurement . 

International outsourcing refers to the process where a firm from home country shifts 

parts o r the whol e o f it s productio n t o anothe r countr y t o tak e advantage s o f les s costl y 

resources availabl e i n the later . A s liberalizatio n o f trade s an d investment s continue s t o 

make substantia l progress , the volume of international outsourcin g has become large r than 

ever. Nevertheless , th e welfare effect of internationa l outsourcin g i s stil l on e o f the many 

difficult economic puzzles , especiall y fo r the outsourcing country . I n the first essay, usin g 

a mode l o f outsourcing b y monopolisticall y competitiv e firms,  w e sho w that , eve n i n the 

case o f flexible  domesti c wages , internationa l outsourcin g (and/o r re-location o f plants to 

a low-wag e economy ) b y hom e firms  ma y worse n th e welfar e o f th e hom e countr y an d 

reduce the profits of all firms in the industry, even though it is individually rational for each 

firm to choos e t o outsource . W e sho w tha t i f a  socia l planne r fo r the hom e countr y ca n 

choose th e exten t o f internationa l outsourcing , hi s optima l choic e wil l no t coincid e wit h 

the equilibrium outcome under laissez-faire. A  wage subsidy may improve welfare. Whe n 

the wage i n the home countr y i s rigid we sho w tha t outsourcing i s welfare-improving fo r 

the home country i f and only i f the sum of the "trade creation" effect and the "exploitatio n 

effect" exceeds the "trade diversion" effect of the access to the low-wage labor in the foreign 

country. I n the first essay, we also assess the model in a two-period framework, where each 

domestic firm  face s th e choic e betwee n outsourcin g (o r re-location ) i n th e first  period , 

or i n th e secon d period . Delayin g outsourcin g ca n b e gainfu l becaus e th e fixed  cos t o f 

outsourcing ma y fal l ove r time . O n th e othe r hand , delayin g mean s th e firm's  variabl e 
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production cos t i n perio d 1  will b e highe r tha n tha t o f rival s wh o ar e outsourcing . Th e 

equilibrium of this two-period game may involve some firms outsourcing in period 1 , while 

others wil l outsourc e i n perio d 2 , eve n thoug h ex-ant e the y ar e identica l firms.  Unde r 

monopolistic competition , i n equilibrium , th e su m o f discounte d profit s i s identica l fo r 

all firms.  Again , a  socia l planne r fo r the hom e countr y ma y choos e a  different spee d o f 

outsourcing than the speed achieved by an industry under laissez-faire . 

While globalizatio n ha s brought prosperit y t o a  large proportion o f ou r population , 

we have to admit the fact that workers in many parts of the world still live in poverty due to 

their lo w wages and poor working conditions . Ove r the past decade, thi s has become on e 

of the biggest challenge s face d by the process of globalization. Th e Fair Trade movement 

has emerged as a viable solutio n to this problem. Th e second essay explore s the fair-trade 

market by employing a duopoly model which involves a firm producing a fair-trade product 

in competition agains t a  conventional firm producing a  standard product . Th e concep t o f 

"economic identity " (Akerlof and Kranton, 2000) i s used to model consumers ' deman d for 

fair-trade products. W e show how, i n the short run, the parameters of the identity functio n 

can impact the equilibrium prices, and in the medium run, how they impact the conventional 

firm's choice o f it s position i n the product space . I n the lon g run , however , th e fair-trade 

firm may be able to influence the parameters of the identity function, for its own advantage. 

The last essay addresses economic issues relating to liberalization of government pro-

curements. Whil e world-wide negotiations on liberalizing government procurements made 

virtually no progress in the past few decades, a small group of WTO members has managed 

to agree on a common set of rules which govern purchasing activities of their public entities. 
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As the result, the Government Procurement Agreement (GPA) came into effect in 1979 and 

was subsequently amended in 1987 and 1994. Thi s raises two interesting questions: wha t is 

the primary source that brings a selected group of WTO members to the GPA? And why i s 

it difficult to expand the coverage o f the Agreement to other WTO members, especiall y t o 

developing nation s where publi c procurements stil l pla y an extraordinarily importan t role 

in the developmen t o f domesti c basi c infrastructur e systems ? T o answer these questions , 

we us e the contes t mode l (Tullock , 1980,  Rowle y e t al. , 1988 , Hillma n an d Riley , 1989, 

Nitzan, 1994 ) t o asses s welfar e effect s of bilatera l liberalizatio n o f governmen t procure -

ments. W e show that there exists a  single conditio n that ensures active participation o f all 

firms i n all contests . Whe n this condition i s violated, i.e . unde r a dominant-country case , 

the dominating countr y always gains from trade liberalization , whil e welfare of the domi -

nated country improves only if its corporate tax is sufficiently high. Under full participation 

of al l firms,  i.e . n o country dominate s th e markets, an d countries are partially symmetric , 

there exist conditions where bilateral liberalizatio n i s mutually beneficial to both countries. 

When countries are completely asymmetric , i t is showed that a country may gain from bi-

lateral trad e liberalizatio n i f its tax rate i s sufficiently high, whil e the tax rate of the other 

country i s sufficientl y low . Th e result s obtaine d i n this las t essay hav e she d light s o n the 

current position of negotiations on liberalizing government procurements within the WTO. 

They suggest plurilateral agreements on government procurements could be formed among 

countries wit h simila r economic conditions . Suc h agreements , however , ar e hard to reach 

between countrie s with a large degree of economic asymmetry . 



Chapter 1 
Outsourcing under Monopolistic Competition : Winner s and 

Losers 

1.1 Introductio n 

International outsourcin g ha s become a n increasingl y commo n phenomeno n i n advance d 

economies. Sin n (2004 ) report s tha t n o fewe r tha n 60 % o f Germa n smal l an d mediu m 

enterprises (SMEs) have established plants outside the old EU. He argues that outsourcing 

and offshoring have gone too far. Firms that relocate all or parts of their production in low-

wage economie s hav e contribute d t o a  rising poo l o f unemploye d workers . Du e t o wag e 

inflexibility, globalization "creates unemployment instead of gains from trade" (Sinn, 2004 , 

p. 117) . Th e main losers are obviously the low-skilled manufacturing workers in advanced 

economies. Wha t ca n b e sai d abou t th e winners ? I n popula r discussions , man y peopl e 

would think that the winners of globalization are owners of firms that outsource. Thi s view 

however i s implicitl y base d o n the assumptio n tha t eithe r outsourcin g doe s no t involv e a 

fixed cost , o r the outsourcin g firm  i s a  monopolist. Whe n outsourcin g firms  hav e rivals , 

and fixed costs of outsourcing are non-negligible, i t is not clear that the firms always com e 

out as winners. 

In this chapter, using a  model o f outsourcing b y monopolistically competitiv e firms, 

we show that, even in the case of flexible domestic wages, international outsourcing (and/or 

re-location o f plant s t o a  low-wage economy ) b y hom e firms  may worse n th e welfar e o f 

5 
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the hom e countr y an d reduce th e profit s of al l firms  i n the industry , eve n thoug h i t i s in -

dividually rationa l fo r each firm to choos e t o outsource . I f a social planne r fo r the hom e 

country can choose the extent of international outsourcing , hi s optimal choic e wil l no t co -

incide wit h the equilibrium outcom e unde r laissez-faire . A  wag e subsid y ma y reduce the 

extent o f outsourcin g an d improv e welfare . Thi s confirm s Sinn' s perception  tha t "Wag e 

subsidies make the state into a partner. They do not establish minimum wage demands and 

create the very flexibility  i n wage settin g that is required for reaping the gains from trade." 

(Sinn, 2004, p . 119 ) 

When th e wag e i n the Hom e countr y i s rigi d w e sho w tha t outsourcing i s welfare -

improving fo r the hom e countr y i f and only i f the su m o f the "trad e creation " effect and 

the "exploitation" effect exceeds the "trade diversion" effect of the access to the low-wag e 

labour in the foreign country. 

We als o exten d th e mode l t o a  two-perio d framework , wher e eac h domesti c firm 

faces th e choic e betwee n beginnin g outsourcin g (o r re-location) i n th e first  period, o r i n 

the second period. Delayin g outsourcin g can be gainful because the fixed cost of outsourc-

ing ma y fal l over time. O n the other hand, delayin g mean s the firm's variable productio n 

cost i n period 1  will b e higher than that of rivals who are outsourcing. Th e equilibrium o f 

this two-perio d gam e ma y involv e som e firms  outsourcin g i n perio d 1 , while other s wil l 

outsource i n period 2 , eve n thoug h ex-ant e the y ar e identica l firms.  Unde r monopolisti c 

competition with homogeneous costs, in equilibrium, the sum of discounted profits is iden-

tical fo r al l firms.  Again , a  socia l planne r fo r the hom e countr y ma y choos e a  different 

speed of outsourcing than the speed achieved by an industry under laissez-faire. 
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Before proceeding, we would like to make some remarks on the literature on interna-

tional outsourcing. Th e impacts of outsourcing on wages and profits have been subjected to 

empirical studie s (Feenstra an d Hanson, 1999 , Kimura , 2002 , Gorzi g an d Stephen , 2002 , 

Gorg and Hanley, 2004), a s well a s theoretical analysi s (see, for example, Glass and Saggi , 

2001, Grossma n an d Helpman, 2002 , 2003 , 2005 , Grossma n an d Rossi-Hansberg, 2006a , 

2006b, Jones , 2004 , Long , 2005 , an d a  special issu e o f the International Review  of  Eco-

nomics and  Finance,  2005) . A  relate d literatur e i s the theory o f fragmentation; se e Jone s 

and Kierzkowski (1990 , 2001a , 2001b) , Long , Riezman, and Soubeyran, (2005) . 

1.2 Th e Mode l 

1.2.1 Th e basic assumption s 

This is basically a partial equilibrium model. W e are concerned with international outsourc-

ing decisions o f firms in an advanced economy (calle d the Home country , o r H fo r short), 

and their impact on wages, profits , consumers surplus , and social welfare. W e also want to 

find out i f the gainers i n H  ca n compensate th e loser s i n H,  an d how suc h compensatio n 

may take place. 

The structure of the economy of H i s simple. Ther e are two industries, producing two 

goods. Th e numerair e goo d i s produced b y a  perfectly competitiv e industry . Th e secon d 

good i s a  differentiated good, whic h consist s o f many varieties.  I t is produced b y a n im -

perfectly competitiv e industr y consistin g o f a  continuum o f monopolistically-competitiv e 

firms, indexed b y z , wher e 2  e  [0,1] . Eac h of these firms produces a  unique variety . Th e 
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varieties are imperfect substitutes. Th e price of a unit of variety z  i s denoted by p(z). Each 

firm ha s a constant marginal cost of production, and has incurred a fixed cost (e.g., i t bought 

the paten t fo r the variety i t produces). W e take the number o f firms as fixed,  becaus e w e 

wish to focus on the short run issues. (I n this respect, we follo w the approach of Obstfeld 

and Rogoff, 1995) . 

The foreig n countr y i s a  low-wag e economy . I t doe s no t hav e an y differentiated -

product firms of its own. An y variety produced in the foreign country is made possible only 

by a  firm in H  tha t sets up a factory abroa d to take advantage o f the lo w wage . Thu s w e 

do not treat the two countries symmetrically , i n contrast to the standard literatur e on trade 

under monopolisti c competition , a s exemplifie d b y th e wor k o f Helpma n an d Krugma n 

(1985),Venables (1987) , an d others.2 

Consumers 

Let c(z)  b e the quantity of variety 2  consumed b y the representative consumer . Th e 

sub-utility obtained from consuming the differentiated good is assumed to be homogeneous 

of degree one and increasing i n the quantities c(z)  : 

For any given sub-utilit y leve l C  >  0 , the consumer chooses the amounts o f consumptio n 

of the varieties so as to minimize the cost of achieving C.  I t is as if she solved the problem 

2 Tarif f policies unde r monopolistic competition ar e discussed i n Gros s (1987) , Venable s (1982) , Markuse n 
(1990), Herte l (1994) , Se n e t al . (1997) . 

0 1 
where 9  >  1 
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subject to 

The solution to this problem i s 

7 ' c w ^ 
JO 

dz C 

P(Z) 
P 

C ( 1 . 1 ) 

where P  i s defined by 

P = f 1 P(z) 1' 
.Jo 

9dz 

We call P  th e price index for the differentiated good. I t is the cost of achieving one 

unit of sub-utility . 

The utility functio n of the representative consume r i s assumed to be quasi-linear: i t 

is linear in X an d non-linear in C 

U =  v{C)  +  X 

where X  i s he r consumption o f the numerair e good . W e assum e tha t v{C)  i s a  strictl y 

concave function, with w(0) =  0  and i/(0) >  0 . 

Suppose the consumer i  has a budget B t t o be allocated between the two goods. Th e 

optimal allocation i s the solution of the utility-maximization proble m 

maxv(Ci) + Xi 

subject to 

PCi +  Xi =  Bi 

and Xi > 0 , C i > 0 . 
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For any given P  <  v'(0),  le t C*  be the solution of the equation 

v'(C*) =  P 

That is, 

C*=v'-\P) (1.2 ) 

It can be shown that if PC*(P) <  B i} the n both goods will be consumed in strictly positive 

quantities (i.e. , w e hav e a n interio r solution) . I n wha t follow s w e assum e that , fo r al l 

consumer i,  th e budget B i i s big enough s o that the solution o f the consumer's allocatio n 

problem i s interior. 

Concerning the labour market, we assume that there are two types of workers: skille d 

workers and unskilled workers. Th e population consists of a continuum of individuals, in -

dexed by i e  [0,1] . Thi s continuum is the union of two continuums, [0 , n) an d [n,  1] where 

n <  1  is the fractio n of population that i s unskilled (denote d by the subscrip t u).  Skille d 

workers (denoted by the subscript s)  wor k only in the numeraire good sector . The y earn a 

fixed wage W s (fo r example, their marginal product is a constant). Unskille d workers work 

only i n the differentiate d good sector . Thei r wage rat e i s denoted b y W . Eac h unskille d 

worker i s willing to offer L unit s of labour time, as long as the wage rate W  exceed s their 

reservation wage W r =  7 . I f W =  7  the n they are indifferent between offering L  o r zero 

unit of labour (or any L u e  (0 , L)). W e may interpret 7 a s the disutility of work. 

This labour supply behavior of unskilled individuals may be rationalized by postulat-

ing the following overall utility function of the unskilled worker 

U(CU, X u, L u) =  v(C u) +  XU- ~fL u where 0  <  L u <L 
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where L  i s his fixed endowment of (unskilled) labour . 

The total supply of unskilled labou r in this economy i s then nL. 

The disposabl e incom e o f an unskilled worke r that supplies L u unit s o f (unskilled ) 

labour is 

Yu =  WL U +  T u 

where T u i s th e rea l transfe r fro m th e government . W e assum e tha t Y u >  PC*{P)  s o 

that al l individual s consum e th e sam e quantit y o f differentiate d good . Le t T s represen t 

real transfer from the government t o skille d workers , i t is assumed tha t the aggregate rea l 

transfer is zero: 

/ T udu + 
JO Jn 

Tudu +  /  T sds =  0 
J n 

The welfare o f the unskille d worker i s calculated a s follows . Give n P,  hi s deman d 

for the differentiate d goo d i s C*{P).  Th e exces s o f Y u ove r PC*(P)  i s use d t o bu y the 

numeraire good: X u —  Yu —  PC*(P).  Hi s welfare level i s therefore 

Uu =  v(C*(P))  +  [Y u - PC*{P)]  -  jL u 

where L u =  L  a s long as W >  7 . 

Firms 

Let q(z) denot e the output of firm z. W e define the aggregate output of the differen-

tiated good industr y by 

Q = I viz)*'* 1 

Jo 
dz 

e 
e-i 

where 6  >  1 
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Each firm 2 in the differentiated good industr y faces the demand function 

p(z) 
C*(P) 

The firm that produces variety 2  takes P  an d C*(P)  a s given, an d thus perceives th e fol -

lowing demand function for its output 

q(z) =  p{z)- ePeC*(P) =  p(z)- ePev'~\P) 

The perceived elasticity of demand for firm z's outpu t i s 

d\nq{z) 
d\np(z) 

= e> 1 

The perceived marginal revenue i s 

MR =  p(z) 1 -
1 9-1 

9 
p{z) 

Suppose the firm uses unskilled labour as the only input , and each additional uni t of output 

requires 1  unit of unskilled labour . The n marginal cost i s 

MC =  W 

where W  i s the wage rat e in terms of good X.  Equatin g MR to MC, the firm sets it s price 

at 

p{z) = 
9 

9-1 
W =  ijlW  wher e n  >  1 

We call /x — 1  the constant mark-up on cost. 

The profits of firms are redistributed to individuals who are their owners. W e denote 

by I I the aggregate profi t of the differentiated good sector . W e assume fo r simplicity tha t 

only skille d worker s ar e owner s o f firms.  Th e disposabl e incom e o f th e representativ e 



1.2 Th e Mode l 13 

skilled worker is then 

Ya =  W SLS +  (1  -  n)n  +  T s 

and her welfare leve l i s 

Us =  v(C*(P))  +  [Y a - PC*(P)]  -  7a La 

1.2.2 Equilibriu m outpu t and equilibrium profi t 

In what follows, we assume that 

v{Ci) =  -Cf  wher e 0  <  a  <  1 
a 

Then 

p =  v'  =  c r 1 >  0 

Ci =  v'- l(P) =  P-H  wher e 1  < / ? = —! — <  9 y '  1  - a 

The demand function for variety z  i s then 

q(z)=p(z)-eP9-^q(p(z),P) 

The firm maximizes n(z)  =  (p(z)  —  W)q(z). 

From th e firm's first  orde r condition , w e obtai n a  usefu l relationshi p betwee n it s 

equilibrium output , q(z),  an d its equilibrium profit , n(z). 

dp(z) 
So, with 7r(z) =  (p(z)  -  W)  q{z), 

1 
— —/ r  (<K Z)) 
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In our case, with CES preference for varieties, 

dq{z) 
= Bpiz)-"- 1!36^ =  6p~ 1q(z) 

dp(z) 

So the following expressions for the equilibrium profi t are equivalent 

* ( * ) =  ^ f - m =  =  =  - l ) w m 

(1.3) 
6p{z)e-1 

This implie s tha t fo r a given p{z),  th e highe r i s the industr y pric e inde x P,  th e highe r i s 

firm z's equilibriu m profit . Whe n all firms charge the same price, equilibrium profi t is 

Since f3 > 1 , an increase in W wil l reduc e the equilibrium profit. 

1.2.3 Th e closed economy: equilibriu m an d welfare 

Suppose th e suppl y o f unskille d labou r i s fixed  a t nL.  I f the wag e i s flexible,  ful l em -

ployment wil l prevai l an d this implie s tha t the outpu t o f the differentiated-produc t secto r 

is 

rf(z) =  \p{z )1-/3 =  I  [fxW] 1-0 wher e /3 > 1 
e 

(1.4) 

Q =  C  =  nL 

and the equilibrium price is 

P =  V '(C) =  (C) Q-l 

P = {nL)"- 1 
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Note that , i n ou r mode l wit h n o fixed  cost , outpu t an d pric e unde r monopolisti c compe -

tition are identical  t o those unde r perfect competition. Th e wage rat e under monopolisti c 

competition i s lower than under perfect competition . 

The equilibrium wage rate is 

_ P  (nL)"- 1 

W=W=-=±—I 
H n 

As lon g as W  >  7 , th e total employment of unskilled workers is nL. 

Consumer surplu s i s 

fQ _ 
CS= v'(Q)dQ  -  PQ  =  v{Q)  -  PQ  = 

Jo 

&)--(nL)a-lnL={l-a) ^ 
a K  '  a 

which i s identical to that under perfect competition . 

The aggregate profit of the differentiated good industr y is 

n =(P-W)Q=^Q 

W -  1 
;—~nL = 6-1 

~r\a-1 
(nL) 

n l J " 1 ) ' 
e 

which i s a  constan t fraction , 1/6 , o f th e valu e o f sales . Aggregat e unskille d workers ' 

surplus, denoted by u>, is 

u =  (W  -  7 ) nL  =  n(WL  -  7I ) =  (W  -  7 ) Q 

Social welfare in the closed economy i s then 

H =  C5  +  n  +  u; = -PQ\  +  [(P-  W)Q\  +  (W-j)nL  =  v(Q)  -  jnL 

Note: Th e overall utilit y of the representative unskilled worker i s 
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Uu =  v (Q) +[Y U-PQ]- jL u =  v (Q) —  PQ  +  [W  —  7] L u +  T u 

Example 1.2.1 : Le t a  =  1/3 , an d 6  =  2.  The n p,  =  2  an d f5  =  1.5 . Assum e 

nL =  l / (2\ /2) . The n full-employmen t outpu t i s Q  =  l / (2\ /2) , an d thu s P  =  2  an d 

W =  1 . I t follows that aggregate profit is II =  1  /(2\/2) =  0.35 3 55. Consumers ' surplu s 

is 1.4142 . Workers ' surplus is u =  (W  -  7 )Q =  ( 1 -  7 ) (0.35 3 55). Socia l welfar e is 

n =  1.414 2 + 0.35 3 55 + ( 1 -  7 )(0.353 55) 

1.3 Internationa l Outsourcing : th e Case of zero Fixed Cost of 
Outsourcing 

Now le t us open the economy to trade. To focus on outsourcing, we assume that the foreign 

country is a low-wage economy, with surplus labour available at the reservation wage Wf < 

W. Assum e residents of the low-wage economy consume only the numeraire good. I n this 

section, w e assum e tha t hom e firm s can relocat e thei r plant s t o th e low-wag e econom y 

costlessly. Th e output s o f re-locate d differentiated-goo d firm s ar e exporte d bac k t o the 

Home country (H),  wher e they are sold at the price pf pe r unit, where 

pf =  /iW f 

Let s  be the fraction of Home firms that are relocated to the low-wage economy, and let qf 

be the equilibrium output of the representative re-located firm. By assumption, al l the out-

puts are re-exported to Home. Th e value of exports from the low-wage economy (Foreign ) 

to Home i s then sp fqf =  s/j,W fqf. Th e profits of the re-located firms, s(p, —  1  )Wfqf, ar e 
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repatriated to Home. Th e difference between Foreign's export revenue and the re-patriated 

profit is sWfqf, whic h is used to buy the numeraire good from Home. Th e current account 

of eac h countr y i s therefor e balanced . I t i s a s i f the relocate d firm s themselves shi p the 

quantity sW^q f o f the numeraire good to pay labour in Foreign and ship their output back 

to H. 

We now consider the simplest scenario, where outsourcing does not involve any fixed 

cost. Unde r this scenario , al l firms would wan t to relocate , unles s the wag e rat e i n home 

falls to W f . 

1.3.1 Cas e 1 : flexible  wag e in the Home countr y 

Assume W  >  W f >  7 . Al l firms would want to relocate to th e low-wage economy, unles s 

the wage rate in H fall s to W f . In this sub-section, we assume that the threat of relocation 

and hence o f unemployment i n H i s sufficient to cause the wage rat e i n H t o fal l to W* . 

The price falls to 

pf =  yW f <  /M  =  v'(Q) 

So output of the differentiated good expands to Q >  Q,  wher e 

v' (Q)  =  P f 

Of the total output Q,  th e quantity Q  i s produced i n Home. Th e difference Q —  Q  i s 

produced i n the low-wage country . Home' s socia l welfare i s then 

n1 =  v(Q)  -  W f L f -  jQ 
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Proposition 1.1 : If  the  wage  rate  in  the  Home  country  is  flexible, outsourcing  will 

expand industry  output,  lower  the  price, and  increase  H's  aggregate  welfare. 

Proof: T o show that the change in aggregate welfare in H i s positive, not e that, from 

the strict concavity o f the function v(Q), 

J(Q) -  v(Q)  >  v'  ( q) [Q-Q 

We can then define 

R(Q, Q)  =  v(Q)  -  v (Q) -  v'  ( q ) [Q  -  Q > 0 

The change i n welfare i s then 

n1 -  n  =  v(Q)  -  v(Q)  -  w fLf = 

R(Q, Q)  +  v'  ( q) [Q-Q]-  W fLf = 

R(Q,Q) +  (luWf) Q-Q WfLf =  R(Q,  Q)  +  ( f i - 1 )WfLf >  0 

where R(Q,  Q)  >  0  because of the strict concavity o f v(Q). • 

Of course,  hom e unskille d worker s receiv e a  lowe r wag e income . Thei r gain s i n 

consumer surplu s may no t be sufficient to offse t the fal l i n wage income . Bu t the gainer s 

(the capitalists and the consumers) can compensate the losers . 

1.3.2 Cas e 2: wage rigidity in the Home countr y 

Consider now the opposite extreme where unskilled wage is fixed at W >  W f . All workers 

in H  wil l becom e unemployed , eve n though individually each would be willing to work at 

any wage W  >  7 . Al l th e differentiated product firms re-locate to the low-wag e country , 
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and since their prices are now pf =  /j,W f, th e industry output is Q, wher e v'  (q  j  =  /xW f. 

They employ V  unit s of foreign labour, where V  —  Q. 

Who gain and who lose ? 

Under outsourcing, consumer' s surplus is 

CS =  v(Q)-pfQ 

Firms' aggregate profits are 

n =[pf  -W f]Q =  j  ( f i W f ) 1 p  >  1  (fiW) 1 P  as/ 3 >  1 

Since the unskilled workers are now unemployed, the y lose all their worker's surplus . 

The social welfare of the Home country under outsourcing i s thus 

n2 =  C S +  n  =  v(Q)  -  W fLf =  v(Q)  -  W fQ = 

The change i n welfare i s 

v{Q)-~v'(Q)Q 

v(Q) -  v(Q) Q-iQ 

v{Q) -  v(Q) - W f Q-Q {WfQ —  7Q} 

= v(Q)  -  v(Q)  -  (Q  -  Q) ] -  {W fQ -  7 Q } +  ( m - 1  )Wf [ q -  q ] (1.5 ) 

The first term, v{Q) —  v(Q) —  fiWf (q  —  Q^,  whic h i s positive, may be called the "trade 

creation" effec t of the acces s t o low-wag e foreig n labour : consumer s i n H  bu y mor e o f 

the differentiate d good , becaus e th e pric e i s no w lower . Thi s ter m ca n b e represente d 

by the familia r Harberger triangle (se e Figur e 1.1.) . Th e secon d term , W fQ —  7Q, ma y 
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Q Q  Q 
FIGURE 1.1 : Decomposition o f gains an d losse s 

called "trade diversion" effect: Home producers are diverted to the foreign labour market 

because o f the lowe r wage there . Bu t fro m the poin t o f view o f Home's welfare , the true 

cost o f H's  labou r i s onl y 7  pe r unit , no t th e fixed  wag e W  >  Wf  Th e expressio n 

Wf Q  —  7Q i s positive i f the reservation wage 7  i n H i s lower than the foreign wage W f . 

The third term, (p  -  1  )Wf Q-Q  i s called the "exploitation" effect: Foreign labour i s 

paid W f bu t the pric e of what they produce i s pW*.  Th e change i n social welfar e of the 

Home country i s therefore ambiguous; i t is positive i f th e sum of the trade creation effect 

and the exploitation effec t exceeds the adverse trade diversion effect . A  (overly ) sufficient 

condition for this i s 7 >  W f 

Proposition 1.2 : If  the  wage  rate  in  the  home  country  does  not  fall to  the  foreign 

level W f , unemployment will  result,  and  the  effect  of  outsourcing  on  social  welfare  of  the 
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Home country  is  ambiguous, depending  on  whether  the  sum of  the  "trade  creation"  effect 

and the  "exploitation  "  effect dominates  the  "trade  diversion  "  effect. 

Corollary 1.2 : (Welfare-enhancin g Wag e Subsidies ) Assume W f >  7 . To  avoid 

the "trade  diversion  "  effect,  the  government  of  the  Home  country  can  introduce  a  wage-

subsidy scheme:  for  each  unit  of  home  labour  employed,  the  firms need  to  pay only  W*, 

and the  government  pays  the  difference,  W  —  Wf In  our  model,  this  subsidy  is  non-

distorting. Under  this  wage  subsidy  scheme,  social  welfare  is  higher,  because  the  "trade 

diversion "  effect of  outsourcing is  avoided. 

We provide belo w som e numerica l example s o f changes i n welfare a s the resul t o f 

the "trade creation" effect, the "trade diversion" effect and the "exploitation" effect. 

Example 1.3.1 : outsourcin g resultin g in a decrease in welfare 

Let a  =  1/3 , an d 6  =  2.  The n p  =  2  an d j3  =  1.5 . Assum e nL  =  l/(2>/2) . 

Then full-employmen t outpu t i s Q  —  l / (2 \ /2) , an d thu s P  =  2  an d W  =  1 . Assum e 

wage rigidity : th e hom e wag e i s fixed at W  —  1 both before and after outsourcing. Th e 

reservation wage in the Home country is 7 =  0. 1 and foreign wage i s W f =  0.9 . The price 

levels before and after outsourcing ar e P =  pW  =  2  and P f =  pW f =  1. 8 respectively . 

Since Q  =  v'~ l{P) =  P ^ r , w e hav e Q  =  (2)~ 15 an d Q  =  (1.8) -1-5. Th e chang e i n 
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welfare, fro m equation (5) , is : 

= }f{Q)-v(Q)-pW t(Q-Qsj\ -  {W fQ-jQ} +  ^ - l ) W f [Q-Q 

= [3Q 3 -  3 Q> -  1. 8 ( Q -  Q) ] -  {0.9 Q -  0.1Q } +  0. 9 [ Q -  Q 

= 0.005787 7 -  0.2828 4 +  0.0544 8 

= -0.2225 7 <  0 

The "trad e diversion"  effec t i n thi s exampl e dominate s th e su m o f th e "trad e creation " 

effect and the "exploitation" effect. As the result, the net change in welfare i s negative, i.e. , 

a welfar e reduction . Th e intuitio n i s clear: whe n the foreig n wage fall s bello w th e hom e 

wage, al l firms have the incentive to outsource in order to maximize their profits. However , 

if th e wag e differenc e betwee n th e foreig n countr y an d hom e countr y i s small , an d th e 

reservation wage a t home i s low, the socia l welfar e will fall . Thi s i s because th e increas e 

in firm's profits and the increase in consumer's surplus are not large enough to compensate 

for the loss in worker's surplus at home. 

Example 1.3.2 : outsourcin g resultin g in an increase i n welfare 

In this example, the parameters take the same values as in the above example, excep t 

now the foreig n wage i s much lowe r than the wage rat e at home, bu t stil l abov e the hom e 

country's reservation wage. Assum e W* —  0.7 . The price levels before and after outsourc-

ing are: P  =  ^ W =  2 ; pf = = =  1.4 ; Q =  (2)- 1 5; an d Q =  (0.6)- 1 5 . Th e change in 

welfare, fro m equation (1.5) , i s 

ft2 -  fi =  [0.063963 ] -  {0.21213 } +  [0.17509 ] 

= 0.02692 3 >  0 
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If the foreig n wage fall s furthe r bellow th e hom e wage , sa y W f =  0.3 , the n the welfar e 

improves by a larger amount: 

O2 -  H  =  [0.6728 ] -  {0.070711 } +  [0.53943 ] 

= 1.141 5 >  0 

Clearly, whe n th e foreig n wage i s very low , bot h the "trad e creation" effect and the "ex -

ploitation" effect are very large relative to the "trade diversion" effect. In this example, not 

only firms, but the society as a whole gains from outsourcing. 

While outsourcin g ma y resul t i n lowe r welfare , i t remains true that, given  that  out-

sourcing takes  place, a  lower W f alway s increase s welfare. 

Proposition 1. 3 '.Given that outsourcing  takes  place and  there  is  no fixed cost,  a  lower 

XVs always  increases  welfare. 

Proof: I t suffices to show that 

Now 

dQ2 

dWf 

because v"  <  0  and p >  1 

1.4 Outsourcin g with Homogeneous Fixed Cost s 

Now suppos e that outsourcing involves a fixed cost F(z) >  0  for firm 2. I n this section, w e 

assume F(z)  =  F  fo r all z  e  [0,1] . I n a later section, w e wil l allo w fo r heterogeneity i n 

v'(Q) - >y(Q) Q 
I* V-

v"(Q) 
dQ 

dWf 
< 0 
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F(z) acros s firms. A  firm will choos e to outsource only i f the gain i n gross profi t (relative 

to keepin g productio n i n H) i s sufficien t to compensat e fo r the fixed  cos t o f outsourcin g 

that must be incurred. 

We now determine the equilibrium fraction of firms that choose to outsource . 

1.4.1 Equilibriu m profi t under outsourcin g 

Suppose tha t onl y a  fractio n 5  o f firms  outsource . Suppos e th e wag e i n Home , i n th e 

equilibrium with outsourcing, i s rigid and fixed at some leve l W h(for example , W h =  W, 

the equilibriu m wag e befor e outsourcing take s place) . Foreig n wag e i s W f <  W h. Th e 

price of the varieties produced a t home i s ph =  fiW h an d the price of the varieties that are 

outsourced i s pf =  pW f <  p h. Th e price index becomes 

P =  [( 1 -  5){nW hf-e +  8(nW f)l~e] 1/(1 ~e) =  P(5,  W f , W h) 

Let 

K=[{ 1  - 6)(tiW h)1~e +  5{nW f)1-8] 

Clearly, the price index P(5,  W f , Wh) fall s as the fraction 5 rises: 

% =  [ i ^ ) 1 - 6 -  i ^ ) 1 - 8 } 

< 0 1 p . 
1-9 (ixwfy-1 (vw h) 

The equilibrium output of a home-produced variety i s 

q
h =  frw hrep 

while that of an outsourced variety i s 

qf =  (fiW f)-ePd-e 
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The gross profit of the non-outsourcing firm is 

7Tft =  q h[ii- 1]  W h =  (pW h)-eP6-P(p -  \)W h 

0(fiWh)e - l 
pO-fi (1.6) 

and that of the outsourcing firm is 

= 
e(pwfy-

30-/3 

Given the outsourcing fraction 6 , the gain i n gross profi t by an outsourcing firm (as com -

pared with the alternative of producing in H) i s 

g(5) =  TT h -  7T f = 
e (nwfy-1 (nw hy 

[P(5-,Wf,Wh)]e 0  >  0 

Clearly g(5)  i s a decreasing function of <5. 

Suppose there exists a number S* € (0,1 ) tha t satisfies the equation 

F = 
Xnwfy-1 (/iw h)e-\ 

[P(5*;Wf,Wh)] (1.7) 

then in equilibrium, S * is the fraction of the industry that chooses to outsource. A t the price 

P(6*; W f , Wh), an y individual firm is indifferent between remaining in the Home country, 

and re-locating to the low-wage economy . 

The RHS of equation (1.7 ) i s a positive and decreasing functio n of 6  and the LHS i s 

a positive constant. I f F i s neither too large nor too small, the equation (1.7) will identif y a 

unique 5* € (0,1 ) which is the equilibrium fraction of the industry that choose to outsource. 
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In fact, we can determine exactly the range (F L, F H) tha t F  mus t belong to in order 

to generate an equilibrium with fractional outsourcing of the industry. W e define 

X^wf)0-1 (nw hy-
[P(l;Wf,Wh)]e~0 =g(l)<  9(6) 

If the fixed cost F  o f outsourcing i s lower than FL, ever y firm will find that outsourcing i s 

better than keeping production i n H, regardles s of how many firms it thinks will outsourc e 

(i.e. regardles s of its conjectured 5  value). 

Next define 

1 
X^wf)0-1 (fiw hy-\ 

[P(0-,Wf,Wh)]9^ =  g(0)>g(6) 

With F  >  F H, ever y firm wil l find  tha t outsourcing i s inferio r to keepin g productio n i n 

H, regardles s o f how man y firms  i t thinks wil l outsource . Not e tha t the upper and lowe r 

threshold level s F L an d FH ar e functions of the parameters (W H, W F). 

Example 1.4.1 : uppe r an d lowe r threshol d level s o f fixed cost , give n wage rate s 

in the Home and Foreig n countrie s 

Assume, again , nL =  l/(2y/2),  9  = 2  and a =  The n fj, =  2  and (3 =  1.5 . Assum e 

the wage rat e at home i s W h =  1  and the wage rat e in the foreig n country i s W*  =  0.7. 

When every firm chooses to outsource, i.e . 6  = 1 , the price index will only includes foreign 

prices an d Ps= i =  ( jW* =  1.4 . Similarly , whe n ever y fir m choose s kee p productio n a t 

home, i.e . 5  =  0 , th e pric e inde x onl y includ e hom e price s an d P s=0 =  pW h =  2. 

Then, th e upper and lowe r threshold level s o f fixed cost that generate a n equilibrium wit h 
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fractional outsourcing o f the industry are 

Fl 
i r  i  i >0-/3 

6 = 1 

FH 

9 [ ( p w f y - 1 ( p w h ) e ~ i 

0.12677 

I f 1  1 >0-/8 
a=o e [ ( / i w f y - 1 ( p w h ) e ~ i 

0.15152 

Therefore, when 0.12677 <  F  <  0.15152 , we expect a positive fraction of firm will choos e 

to relocat e t o th e foreig n countr y wher e chea p labou r i s available . Fo r example , whe n 

F =  0.14 , 5*  =  0.4 , i.e . 40 % o f th e firms  choos e t o shif t productio n t o th e foreig n 

country. A s the foreign wage rate falls, we expec t both threshold levels of the fixed cost o f 

outsourcing to increase and the gap between them to widen. Fo r example, when the foreign 

wage is WF =  0.5 , F L =  0.2 5 and FH =  0.35355 . 

Is i t possible that the net profit under outsourcing i s smaller than the net profit when 

outsourcing i s not an available option? The answer i s yes. 

Proposition 1.4 : If  the  fixed cost  F  of  outsourcing  is  within the  range  (F/ y, Fh), in 

equilibrium only  a  fraction 5*  E (0,1 ) will  outsource.  The  outsourcing  firms and  the  non-

outsourcing firms earn  the  same  profit  in  equilibrium.  This  profit may  be  lower  than  what 

firms earn  when  outsourcing  is  not available.  It  is  definitely lower,  if  W H =  W. 

Proof: Suppos e W H =  W,  an d assume that F  €  (F L, F H). The n a positive fractio n 

5 of the industry wil l outsource , an d the remaining fraction , 1  — <5 , wil l kee p production at 

home. Sinc e n o individua l firm has any influenc e on industr y pric e and output , an d firms 

do not differ in cost characteristics, a t the equilibrium, the net profit of an outsourcing firm 
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is equa l t o that of a  non-outsourcing firm . Now , sinc e th e price inde x P  fall s (relativ e t o 

the closed economy level ) with outsourcing, while ph remain s at [iW, th e demand qh an d is 

now lower, and the profit ixh i s also lower (as compared with the closed economy case) , se e 

equation (1.6) . Fro m this result , an d the fact that at the outsourcing equilibriu m wit h 5  e 

(0,1), al l firms earn the same profit level, irrespective of their outsourcing status , i t follows 

that all firms earn les s profi t when a  fraction of the industry outsourc e i n equilibrium. B y 

continuity, i f W h i s marginall y lowe r tha n W,  outsourcin g ca n reduc e th e profit s o f al l 

firms. • 

Example 1.4.2 : reduce d profi t under complete outsourcin g 

Assume, again , nL =  1/(2\/2) , 6  — 2 and a =  The n \i =  2  and j3 = 1.5 . Assum e 

that bot h befor e an d afte r outsourcing, th e hom e wag e i s fixed  a t W  —  1 . I n the close d 

economy, the price is P =  jiW  =  2 , and the profit of each firm is, from equation (1.4 ) 

Suppose now outsourcing i s available at some wage W f <  1 . Suppos e that the fixed 

cost i s F L S O that every firm finds that outsourcing i s better than keeping production a t H, 

regardless o f ho w man y firms  i t believes t o choose t o outsource . Therefor e al l firms wil l 

outsource, and the gross profit under outsourcing i s 

7Tdosed =  Ip(z) 1 0  =  \  [fjW] 1 ^ 
1 

2\[2 

7?out =  \ 
1-0 1  1 

2y/2Wf >  2\[2 
> 

6 

The net profit from outsourcing i s 

^out =  Kout  -  F L = 2 
2 V2VWf 
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1 [1  - (1  -  W f)] >  0 
2V2 Vwf 

Clearly, since W * <  VW ? whe n W? <  1 , the following inequalit y holds : 

irnet ,  c* "out ^  "closed 

It follows that, given F  =  F L, th e net profit from outsourcing i s smaller than the profit 

that each firm  make s when outsourcin g i s not available . 

Corollary 1.4 : If  W h —  W, andfractional  outsourcing  takes  place (i.e.,  5  6  (0 , l)J, 

then employment  in  H will  fall. 

Proof: Sinc e q h fall s relativ e t o th e outpu t o f th e representativ e firm  i n the close d 

economy case , the total employment i n H fall s from nL t o 5qh. • 

Remark 1.4.1 : Le t us consider a given F  >  0 . A t the initia l close d econom y equi -

librium, the output is Q =  nL,  th e price is P —  (nL)~1/ls, an d the wage rate is W =  Pj\x. 

If Wf i s just marginally lowe r than W,  ther e will be no outsourcing, because the saving in 

variable cost is not sufficient to outweigh the fixed cost of outsourcing. Outsourcin g begins 

only when W f fall s below the critical  threshol d value W fc (whic h i s a function of F  an d 

W) define d by 

1 1 
Xnwfcy-i ( f xwy- 1 

i.e. 

>W« -  W " 
_8F+ (fiW) 1 0  _ 

Further falls in W f wil l lea d to a positive 5 . I f Wh remain s fixed at W du e to institutiona l 

wage rigidity, the employment leve l i n H wil l fall , as described i n Corollary 1. 4 above. 

Example 1.4.3 : critica l leve l of foreign wage, give n fixed  cos t of outsourcin g 
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Assume th e parameters take the same values a s i n Example 1.3.1 , excep t no w there 

is a fixed cost of outsourcing, F  =  0.3 . Give n this fixed cost, firms will relocate only i f the 

As th e fixed  cos t become s larger , sa y F  =  1.0 , thi s critica l leve l o f foreig n wage fall s to 

W f c =  0.2612 . Th e fal l i n foreig n wag e i s necessar y t o compensat e fo r a  larg e cos t o f 

relocating production facilities . 

Remark 1.4.2 : (O n th e simultaneous determinatio n o f the extent of outsourcin g 

and post-outsourcin g domesti c wage) . 

Now assum e W h i s flexible . The n i t will fal l to preserve ful l employmen t i n H.  I n 

that case, we have the following two conditions that simultaneously determin e the equilib-

rium value of 5 and Wh, denote d by 5*  and W h*: 

foreign wage fall s bellow a  critical leve l W fc whic h satisfies 

(1 -  5)q h =  nL (1.8) 

and 

F = I [  _  _  \P (S-Wf wh*)]d~0 
(1.9) 

where 

qh =  (pW h*)-e [P(6;W f,Wh*)] 
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We can then compute the gains in consumer surplus, the loss in worker's surplus, the gains 

(or losses ) i n net profits , the net welfare gains , etc. , associate d wit h a  given pai r (F,  W?) 

where W f i s assumed to be below the critical threshol d value W fc. 

1.4.2 Possibilit y o f welfare loss under outsourcing with fixed cost, with 
or without domesti c wage flexibility 

We know that if (i) the fixed cost i s zero, and (ii) 7 =  W f , then the socially optima l exten t 

of outsourcing i s 5 so =  1 , an d this coincide s wit h the equilibriu m exten t o f outsourcing . 

However, wit h positive fixed  cos t o f outsourcing, i t is possible t o construct numerica l ex -

amples where the gains from increased consume r surplus i s not enough to compensate for 

the reduction in profits caused by outsourcing . 

Remark 1.4.3 : (O n consumer's surplus under fractional outsourcing and flexible 

domestic wage). Befor e outsourcing, the consumer's surplu s is 

CS =  v(Q)  -  PQ 

where 

Q =  ( p y 9 =  ( f M y 0 or P = 

Thus 

= I  (Q) a -  (Q) a =  (Q) a [-  -  ll  = 
a a a 

After outsourcing, with <5* bein g the fraction of firms that outsource, the price leve l i s 

P(6*-,Wf,Wh*) 

and the associated consumption inde x is 

Q =  [P(5*;W f,Wh*)}~0 (1.10 ) 
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The CS after outsourcing i s 

1 
CS = 

a i - i a 
= [P(5*-W f,Wh*)Y -a/3 (1  —  a 

a 

Example 1.4.4 : Welfar e los s unde r fractiona l outsourcin g wit h fixe d cos t an d 

flexible domesti c wag e 

As before , w e assum e nL  =  1/(2V^) , 9  =  2  an d a  =  the n p  =  2  an d (3  = 

1.5. Assum e th e home wag e rat e before outsourcing i s W  =  1 . Assume th e fixed cost o f 

production relocation i s F =  0.3 . A s show n i n example 1.4.3 , the critical valu e of foreign 

wage i s W fc =  0.54097 . A s th e foreign wage fall s bellow thi s critica l level , a  fraction o f 

firm will choose to outsource their production. Assum e foreign wage i s W f =  0.5 . W e first 

calculate the level o f consumer's surplus before outsourcing. Thi s quantity i s given by 

CS = 
1 

a 

1.4142 

1 
a a 

The profit and worker surplus (assuming 7  =  0 ) i n the closed economy cas e are 

Itclosed, — 0.3535 5 

wclosed =  0.3535 5 

Assume th e hom e wag e rat e i s flexible,  the n W h wil l fal l bello w W  t o preserv e ful l em -

ployment i n home country . Th e equilibrium value s S*  and W h" ca n be obtained fro m the 

systems of equation (1.8) and (1.9): 

(1 _ S*) q
h =  nL  =  Q  =  (pW)-

F = 
1 l_ 

(tiWf) 6-1 (flWh')e - 1 [P(<T, W f,Wh*)] 
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where 

q
h =  (fxw h*yd [P(s -wfc,wh*)] p 

P(6*,Wf,Wh') =  [(1  -6*){fiWh'y-e+ 5*{ fiWf)1~e]Th 1 - 9 

Substituting th e paramete r value s i n th e abov e equation s an d solv e fo r equilibriu m val -

ues, w e hav e 8*  =  0.08450 4 an d W h* =  0.9215 . Th e pric e leve l afte r outsourcin g i s 

P(8*,Wf,Wh') =  1.720 4 and the associated consumption index is Q =  [P(8*  ,Wf ,W h')} 

0.44316. Therefore , the CS after outsourcing i s 

The profit and worker surplus (assuming 7 =  0 ) i n the fractional outsourcing case are 

7t^ =  0.36 8 3 - 0. 3 =  0.068 3 

uout =  0.32 5 80 

This example show s a  net fall i n welfare (by the amount 0.2033) whe n outsourcin g 

takes place: C S +  1r^ t + u w <  C S +  ir cioSed + uclosed • 

1.5 Outsourcin g unde r Heterogeneous Fixe d Cost s 

Assume tha t firms differ with respec t t o fixed  cos t o f outsourcing . Ran k them i n the in -

creasing order of fixed costs, and assume that F( 0) =  0  and F( 1) =  00 . 

We now determin e the equilibrium fractio n of firms that choose t o outsource whe n 

fixed costs differ across firms. 

1.5248 
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1.5.1 Equilibriu m fractiona l outsourcing: th e pivot firm 

Suppose that only a fraction 5 of firms outsource. Suppos e the wage in Home is rather rigid 

and is fixed at W h. 

Taking into account the fixed cost of outsourcing, there is a "pivot firm", say firm  z*, 

that is indifferent between outsourcing and keeping production at home. Clearl y z* satisfies 

the equation 

F{z) = [P{z,Wf,Wh)]e~P ( 1 . 1 1 ) 

Assume 8 >  p . The n the RHS of equation (1.11) i s a positive and decreasing function of z* 

and the LHS i s increasing in z*. Sinc e F{z*)  i s increasing in z*, there is a unique z*(which 

depends on the fixed  Wh an d W*). 

Lemma 1.5. 1 :  Given  (W h,W^), the  equilibrium  fraction  of  firms that  choose  to 

outsource is  unique, and  satisfies  equation  (1.11). 

Comparative statics : Fo r a  fixed  W h, a  decreas e i n wil l shif t th e RH S o f 

equation (1.11) up , leading to a larger z*, as expected. Mor e formally , define 

1 1 4,(z*,Wf) =  F(z*)-l 

We want to show that 

e [( Mwfy~l (pW hy-\ 

r_<M_i iewf J 

[P(z*,Wf,Wh)] =0 

dz* 
dWf [_g] 

< 0 

where 

P(z*; W f , Wh) =  [(1  - z*)(pW h)1~e +  z*(pW fy-e}m'e) 

The denominato r [ - § £ ] i s negative , becaus e F'  >  0  an d dP(z*-  Wf  W h)/dz <  0  for 

Wf <  W h. Th e numerator i s positive because 0 <  dP{ g^T f ) ^  <  1 . 
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Lemma 1.5.2 : An increase  in  W* will  reduce  z*. 

Suppose th e wage i n H  i s fixed a t W h. Doe s outsourcin g decreas e employmen t a t 

home? 

Before outsourcing, employmen t a t home i s nL. 

nL =  (pW h)-6 [P(0 , W f , W h)]e~P 

Now, after outsourcing, employment a t home i s 

(1 -  z*)q h =  ( 1 -  z*)(fiW h)~e [P(z*,W f,Wh)]°~P (1.12 ) 

The RHS of equation (1.12) i s decreasing i n z*. S o employment falls , if Wh i s fixed at W . 

The quantity of foreign labour employed by firms that outsource abroad is 

Lf =  z*(fiW f)~e [P(z*)] e 

Assume al l worker s prefe r being employe d a t wage W h t o bein g unemploye d wit h 

assistance paymen t Wa  .  The n th e labou r marke t allocate s th e fixed  numbe r o f jobs a t 

random. 

1.5.2 Welfar e under heterogeneous fixed  cost s 

Social welfare consists of the utility of consuming the quantity Q  (al l output are consumed 

at home) minus (i) the effort cost of home labour , 7 (nLu), wher e nLu =  ( 1 — z*)qh <  nL, 

and (ii) the value of all payments to foreign factors of production. Not e that (ii) i s the sum 

of fixed costs and variable costs : 

F(z)dz +  W f [z*q f] = 
L 
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+ z*wf(pwfyep(z*, w f, w)d~0 

Recall that 

Q =  C  = 
r 1  -,  -2-  r  1 f 9  1  1  /  0  1 / c(z)~e~dz  =  /  q(z)~dz 
Jo J  L/ o 

g/(z)Vcfe; +  /  q h(z)t<rdz 

where 

Welfare under outsourcing i s 

n =  v{Q)- 1{\-z*){pWh)~e [P(z*,  W f , W)]6 /3 -<S>(z*)-z*Wf(pWf)-eP(z*, W f , W) e~0 

where, using a modified version of equation (1.10) , 

Q=[P(z*-Wf,W)] -P (1.13) 

v(Q) =  -[P(z*;W f,W)] 

The net gain (or loss) due to outsourcing i s 

—a/3 

v{Q) -v(Q)  -  { 7 ( 1 - z*)q h +  z*W fqf -  7Q}  ~ 

Again, thi s expressio n i s ambiguous i n sign . I t can be negativ e i f W f —  7 i s suffi-

ciently large . 

Example 1.5.1 : heterogeneou s fixed  cos t and positiv e welfare chang e 
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Assume th e sam e se t o f paramete r values , i.e . 9  =  2  an d a  =  the n fj,  =  2 

and (3  = 1.5 . Th e hom e wag e rat e i s assume d t o b e fixed a t W h =  W  =  1 , th e foreig n 

wage i s W f =  0. 5 an d th e reservatio n wag e a t hom e i s 7  =  0.2 . Assum e th e "pivo t 

firm" ha s the fixed cost of outsourcing F(z*)  =  0.27 . B y substitutin g F(z*)  int o F (z*)  = 

[P(z*, W h, W f]0-/3, w e can calculate the value of z* =  0.71468 . 

Given the value of z*, the price index is P (z*,  W h, W f ) =  1.1664 . The price index before 

outsourcing i s P( 0, W h, W f ) =  2 . T o facilitat e th e calculatio n o f welfar e change , w e 

calculate the following quantitie s 

1 1  1 
0 (^wf) e-1 

q
h =  (fiW h)-e [P(z*,W f,W)]°~0 =  0.2 7 

qf =  (fiW f)-e [P(z*,W f,W)]6~P =  1.0 8 

Q =  [P(0,W h,Wf]~fi =  2" 1'5 

Q =  [P(z*,W h,Wf]~0 =  1.1664" 1'5 

v(Q) -  ~Q a =  3 (2) - 0 5 

a 

v(Q) =  —Q a =  3(1.1664) -0'5 

a 

= f  F(z)dz  <  z*F(z*) 
Jo 

Using th e above quantities , w e calculat e th e change i n welfare when outsourcin g i s 

allowed, given heterogeneous fixed costs of relocation: 

n - n =  v{Q)-v(Q)  -  {j{1  -  z*)q h +  z*W f q f -  yQ}  -  ${z*) 

> [0.65646 ] -  {0.33062 } -  0.1929 6 >  0 
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In this example , th e positiv e chang e i n C S i s sufficien t larg e t o offse t variabl e cost s an d 

fixed costs of outsourcing, resultin g i n a net positive change i n social welfare . 

Example 1.5.2 : heterogeneou s fixed  cos t and negativ e welfare chang e 

Assume th e sam e se t o f paramete r values , i.e . 8  =  2  an d a  =  the n p  =  2 

and P  =  1.5 . Th e hom e wag e rat e i s assume d t o be fixed  a t W h =  W  =  5 , th e foreig n 

wage i s W f =  4  an d the reservatio n wag e a t home i s 7  =  0.2 . Assum e th e "pivo t firm" 

has the fixed  cos t o f outsourcin g F(z*)  =  0.0355 . B y substitutin g F(z*)  int o F  (z*)  = 

[P(z*, W h, W f]e~0 ,  we can calculate the value ofz* =  0.95933 . 

Given the value of z*, the price index is P (z*,  W h, W = 8.0656 . The price index before 

outsourcing i s P{Q,W h,Wf) =  10 . T o facilitat e th e calculatio n o f welfar e change , w e 

calculate the following quantities 

1 1  1 
e (tiwf)"- 1 (i^w^o- 1 

qh =  (nW h)-° [P(z*,W f,W)]$~fi =  0.011111 

qf =  (pW f)-e[P{z*,Wf,W)]e~P =  1.1111 

Q =  [P(0,W h,Wf]~fi =  1 0 " 1 ' 5 

Q =  [P(z*,  W h, W f = 8.0656~ 1-5 

v(Q) =  -Q a =  3(10)- a 5 

a 

V(Q) =  =  3(8.0656)-°' 5 

a 

= f  F(z)dz  <  z*F(z*)  =  0.2083 3 
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Using th e above quantities , w e calculat e th e change i n welfare when outsourcin g i s 

allowed, give n heterogeneous fixed costs of relocation: 

In this example, the positive change in CS is not sufficient large to offset variable costs and 

fixed costs of outsourcing, resultin g i n a net fall in social welfare . 

1.6 Optima l Outsourcing vs. Equilibrium Outsourcin g 

Suppose th e government ca n influence the fraction of firms that outsource, e.g. , b y subsi -

dizing the fixed costs of outsourcing. Wha t is the optimal zl  Thi s depends on whether W h 

is fixed (which implies an increase in unemployment when there is an increase in outsourc-

ing), or Wh i s flexible  (so that full employment i s maintained at home). 

Let u s consider the case wher e th e wage rat e i n H  i s rigid . Socia l welfar e consist s 

of gros s consume r surplus , minu s th e payment s o f fixed  cost s (t o foreigners) , minu s th e 

disutility of work of home workers . 

n - n v (Q) -v(Q) -  {7 (1 - * V +  z*wfqf -  7 Q} -

[0.10765] -  {0.16419 } -  $(** ) <  0 

We take W f an d Wh a s given, possibly with W h =  W. 

Differentiating fl with respect to z, w e obtain the FOC 

v'{Q)^- +  iq h -  7( 1 -  z ) d 4~ -  ^ V -  W f z ¥ - ~  F ( * ) =  0 dQ 
dz 

dgf 

dz 
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Now v'(Q)  =  P  an d 

So 

Q =  P-

dQ =  _p P-0-id? =  pp-e-1  1
 K 0/a-o) 

dz dz  1  — 6 
1 

= -/3P - 3 - 1 1 

1 

(nwfy-1 (nw hy-\ 

i 

i i > o 
XpWf)0-1 c u \ v h y - \ 

Let z so b e th e sociall y optima l fractio n o f th e industr y t o outsource . The n z so satisfie s 

equation: 

F(zso) =  P 0~pJL 
1 

i^wf)0-1 (^w hy 
Wf [(nW f)-eP°-p] -  W fi 

dz 

(1.14) 

where 

Wf^sL =  W f ( f i W f ) - 9 (6 - P)  P 
dz dz 

= W f(fiWf)-d (6  -  /3)  Pe~P - 3 - 1 1 

0uwfy-1 cuw hy - i <  0 

So equation (1.14) become s 

1 P 
pe- = ^ T 

w f ^ w f y ^ i - z ^ - ^ p ^ 
Xiiwfy-1 {nw hy-i\j ( L 1 5 ) 

On th e othe r hand , unde r laissez-faire , th e equilibriu m fractio n o f firms  tha t outsource , 

denoted by 2*, satisfies the equation 

Pe X f i w f y - 1 (fiw hy-\ 
(1.16) 
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Thus we can have z so =  z * if and only i f 

{ { f i 6 ~ e + 1 ) ^{wf)6'1 -{9~ = 1 (L1?) 
Proposition 1.5 : In general, the  equilibrium extent  of  outsourcing, z*,  does  not  coin-

cide with  the  socially  optimal  extent,  z so. A  necessary  and  sufficient  condition  for  the  two 

values to  coincide  is  that the  equality  (1.17)  holds. 

Since z* depends on the function F(.), whil e condition (1.17) does not, we conclud e 

that generically z so ^  z*. 

1.7 A  Two-period Mode l 

Now conside r an extension o f the model to a two-period framework . Assum e that any firm 

that outsources incurs the fixed cost only once. (Fo r example, the cost of setting up a plant.) 

We suppose that F\  >  F 2. B y delayin g outsourcing t o the second period , a  firm can sav e 

on the fixed cost , bu t at the same time, i t cannot take advantage o f the lo w wage i n period 

1. 

There are three strategie s that a firm can adopt. W e denote b y ( / , / ) th e strateg y o f 

outsourcing i n bot h period s (an d thu s incurrin g th e fixed  cos t i n perio d 1) . Th e strateg y 

(h, / ) mean s producing i n H i n period 1 , and outsourcing i n period 2. Finally , the strategy 

(h,h) mean s to keep production in H i n both periods. 

Let us consider the case where firms are ex-ante identical , i.e. , the fixed cost o f out-

sourcing i s th e sam e fo r all . Le t F t b e th e fixed  cos t tha t a  firm must pa y i f i t begin s 

outsourcing i n period t.  Le t z\  denot e the measure o f firms that choose ( / , / ) , z 2 —  z\ de -

1 1 

(pWf)0-1 ~~  (pW 1)9-1 
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note the measure o f firms that choose (h,  / ) , an d 1  — z 2 denot e the measure o f firms that 

choose (h,h).  Le t W f b e the wage in the foreign country, which we assume to be the same 

in both periods. Le t W  b e the fixed wage in H. 

The price index for the differentiated good i n period 1  is 

P1 =  P(z 1,Wf,W)= [( 1 - z^pW*) 1-6 +  z ^ W f )1 - 9 } 1 ' ^ (1.18 ) 

and for period 2, 

P2 =  P(z 2,Wf ,W)  =  [(l-z 2)(pWhy-e+ z 2{pWf)l-9}1/(1-e) <  P 1 (1.19 ) 

The period- 1 deman d an d period-2 deman d fo r the outpu t of the firm that chooses ( / , / ) 

are 

®(/,/) =  O ^ V [P(z 2,wf,W)]e-^ 

The period- 1 deman d an d period-2 deman d fo r the output o f the firm that chooses (h,  f ) 

are 

q1(h,f) =  ( fJW)-d [P(z uWf,W)]e-0 

q2(h,f) =  [P(z 2,Wf,W)}9^ =  q 2(f, f ) 

The period- 1 deman d an d period-2 deman d fo r the output o f the firm that chooses (h,  h) 

are 

gi(h,h) =  (pW)- e [P(z uwf,W)]e-0 =  qi (h,f) 

q2(h,h) =  (pW)- e [P{z 2,WfW)]e'0 <  qi {h,h) 
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Let r  >  0  denote the interes t rate . Defin e R  =  ( 1 +  r) . Th e presen t valu e o f ne t 

profits of a representative firm of type (/ , / ) i s 

V ( f J ) =  l^W') 1-9 [P{z x,W*,W)]0-p -F x +  \ R [ P ( z 2 , W*,  W)] 6,-/3 

(1.20) 

That of a representative firm of type (h,  f ) i s 

V(hJ) =  [P(z uWf,W)]e-0-R-1F2 +  ^R-\pWf)-e [P(z 2,Wf,W)]e-p 

(1.21) 

and that of a representative firm of type (h,  h)  i s 

V{h,h) =  \ { p W ) 1 ' 6 [P(zuWf ,W)} 6-0 +  Ir-^ W)-' [P(z 2,Wf,W)} d-0 (1.22 ) 

All thre e type s o f firms coexist i n equilibrium i f and onl y i f there ar e values z*  € 

(0,1) an d e  ( z f , 1 ) that satisfy the following pair of equations: 

V ( f J ) =  V(h,f)  (1.23 ) 

V ( f , f ) =  V(h,h)  (1.24 ) 

In this case, all firms earn the same present value of net profits, and they all make less profit 

than in the closed economy equilibrium. (O f course, lowe r profits do not necessarily mea n 

lower welfare; the gain in consumer's surplus may dominates the fall in profits.) 

Example 1.7.1 : Fractiona l outsourcin g i n a two period mode l 

We assume 0  = 2  and a =  the n fi =  2  and j3 = 1.5 . Assume the home wage rate 

is rigi d an d stay s a t W  =  1  both before an d after outsourcing. Assum e foreig n wage i s 
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= 0.5 . Firm s can choose to outsource in period 1 , when the fixed cost of outsourcing 

is Fi  =  0.55 . I f the y wai t unti l perio d 2 , th e fixed  cos t o f outsourcin g fall s t o F 2 = 

0.27. Assum e a  discoun t rat e r  =  0.1 , the n R  =  1.1 . We'r e intereste d i n finding  ou t 

the proportion o f firms that decide t o outsource i n the first period, an d the correspondin g 

proportion in the second period. I t is straight forward to solve the system of equations (23) 

and (24) given 

The equilibrium values are z\ =  0.3477 1 and zJj = 0.71468 . 

1.8 Concludin g Remark s 

We have developed a  theoretical model t o evaluate the effects of outsourcing on consumer 

surplus, profits, worker's surplus, and welfare. One of the conclusions is that outsourcing is 

not necessarily profit-enhancin g i n equilibrium, eve n though i t is individuall y rationa l for 

each firm to choose to outsource. Thi s is because firms do not internalize the effect of their 

outsourcing decisio n o n the industry price level . Wit h a sufficiently large fall i n price, the 

benefits of the lo w wage i n the foreign country turns out to be a curse. Anothe r source o f 

welfare loss from outsourcing i s the "trade diversion" effect of access to the foreign labour 

vuj) =  ^(lr^r-o^+a.ir^ar1^0-5 

V(h,f) =  ^ 2 r 1 P 1
o - 5 - ( l . l ) - 1 0 . 2 7 + ( l . l ) - ^ ( l ) - 1 P 2

o 

1 d 0 . 5 

1 d 0 . 5 

V(h,h) =  ^2)- 1P1°-5 +  (l . l)- 1 ^ (2)- 1P2°-5 

Fx =  [ ( 1 - z 1 ) ( 2 ) - 1 +  2 1 ( 1 ) - 1 ] " 1 

P2 =  [ ( l - ^ ) ( 2 ) - 1 + ^ ( l ) - 1 ] " 1 

- l 
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pool. Firm s prefer foreign labour to domestic labou r because o f the low foreign wage rate. 

However, fro m the perspective o f social welfare of the advanced economy, th e true labour 

cost i n the hom e countr y i s no t the hig h wag e there , bu t onl y th e disutilit y o f work . I n 

general, outsourcing nee d not be welfare improving . 

We have also indicated that the extent and the speed of outsourcing i n a laissez-faire 

equilibrium ma y not be socially optimal . Unde r certain conditions, a  slowing dow n of the 

speed of outsourcing can improve welfare. 

In this chapter , w e hav e abstracte d fro m a  number o f considerations . Fo r example , 

does a minimum wage in Europe has any impact on the wage level in the US?. Davi s (1998) 

argued that European unemployment props up American wages. Hi s model relies on factor 

price equalization 3 an d yields som e implication s that seem contrar y to available evidence . 

For example, his theory implies that the immigration of Mexican workers into the US would 

have no effect on US wages , which are determined by the minimum wage i n Europe. Thi s 

is contrar y t o th e evidenc e presente d b y Borja s e t al . (1997) . A  recen t not e b y Meck l 

(2006) disputes Davis's results, by allowing for heterogeneity among workers and for skill-

upgrading4. I n Meckl' s model , th e minimu m hourl y rea l wage , i f i t binds , correspond s 

to the rea l wage o f the lowest-abilit y employed  worke r (who i s not a t the lowes t poin t o f 

the abilit y range , an d wh o therefor e provide s mor e tha n a n effectiv e labor-hour) . Thu s 

the rea l cos t o f a n effectiv e labou r hou r i s endogenousl y determined . Therefore,  unlik e 

Davis's model , i n Meckl's model , settin g a  minimum hourl y rea l wage doe s no t tie dow n 

all relative prices. One possible extension o f our model o f outsourcing under monopolistic 

3 Thi s relianc e ha s bee n criticize d b y Atkinson (2001 ) an d Oslingto n (2002) . 
4 Fo r a n alternative mode l o f skill-upgrading , se e Lon g e t al . (2007) . 
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competition i s to allo w fo r the endogenou s determinatio n o f the cut-of f ability level , an d 

for interdependence among advanced economies (such as Europe and the USA) . 



Chapter 2 
Fair Trade Goods versus Conventional Goods : Som e 

Theoretical Considerations . 

2.1 Introductio n 

Fair trade products ar e becoming mor e an d more popular , especiall y i n OECD countries . 

In additio n t o specialize d shop s (SS ) offerin g fai r trad e product s exclusively , fai r trade 

goods are also available in over 55,000 supermarkets across Europe (Krier, 2005). Th e Fair 

Trade Federation (FTF) reported a total fair trade sale of $2.6 billion in 2006. Althoug h this 

represents a small share of the total world trade volume, the sale growth rates of several fair 

trade products are impressive. Fo r example, in 2006, the Fair Trade Labeling Organizations 

International (FLO ) reporte d a  93 % growt h i n th e globa l fai r trade coco a sector , whil e 

coffee had grown by 53%, tea by 41% and banana by 31%. Th e range of fair trade products 

has als o bee n widene d considerabl y ove r the pas t decad e t o includ e flowers,  coffee , tea , 

banana, honey, wine, handicrafts , sport balls, and cosmetics among others . 

Although fai r trade is not a new concept 5, ther e is stil l no widely accepted definition 

of fai r trade i n the academi c world . Accordin g t o FINE 6, fai r trade i s defined a s " a trad-

ing partnership , base d o n dialogue , transparenc y an d respect , whic h seek s greate r equit y 

in internationa l trade . I t contributes to sustainable developmen t b y offering better trading 

5 Th e concep t o f fai r trade ca n b e traced bac k t o 186 0 with Multatuli 's (1987 ) boo k tha t report s injustice s 
in the coffe e trade between Indonesi a an d th e Netherlands . 
6 FIN E i s an informa l ubrell a grou p o f the fou r main internationa l fai r trade networks : (F ) Fairtrade Label -
ing Organizations International; (I ) International Federatio n fo r Alternative Trade ; (N ) Network o f Europea n 
Shops; an d (E ) Europea n Fai r Trade Association . 

47 
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conditions to, and securing the rights of, marginalized producers and workers, especially in 

the South " (FINE, 2001) . Whil e i t appears to be simple that the primary goal o f fair trade 

initiatives, as suggested by this definition, is to foster "equity" or "fairness" in international 

trade, matter s ar e much mor e comple x whe n on e trie s to understan d consumers ' motive s 

for purchasing a  particular fair trade product. Ferra n and Grunert (2007) outline a  number 

of heterogeneous motives and values of fair trade coffee consumers. Thes e include (i) a de-

sire fo r equality betwee n human s an d i n human relationships throug h participatio n i n the 

alternative economy ; (ii ) a  desire fo r hedonism b y the consumption o f high-quality prod -

ucts; and (iii) a  wish to protect oneself and the environment. I n addition to these motives , 

Shaw et al. (2000 ) sugges t that "self-identity" and ethical obligation play an important role 

in sociall y responsibl e consume r decision-making . I n referenc e t o fai r trade, the y stres s 

that "whil e man y consumer s actin g i n a rational self-motivate d manne r may selec t coffe e 

on th e basi s o f factor s suc h a s pric e an d taste , thos e concerne d abou t ethica l issue s ma y 

be guide d b y a  sense o f obligatio n t o other s and identificatio n with ethica l issues , wher e 

concerns such as providing a fair price for fair trade producers take priority" (p. 889) . Iden -

tity, therefore , was suggeste d t o be an important motive fo r the consumptio n o f fai r trade 

products. 

While there are plenty of general discussion material on fair trade, the academic mod-

elling o f fair trade has been scarce . Tw o prominent exceptions are the papers by Becchett i 

and Andrian i (2002 ) an d Richardso n an d Stahle r (2007) . Th e forme r pape r consider s a 

good produce d i n the Sout h wher e th e conventiona l firms  act s a s a  monopsonist, an d the 

emergence o f a fair trade (FT) firms forces the monopsonist to increase wages to Souther n 
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workers. Th e latte r paper offers a formal mode l o f rivalry between tw o firms: a  fair trade 

firm, which obtain s the raw material (coffe e beans) from cooperative producer s (fai r trade 

growers of coffee beans), and a conventional profit-maximizin g firm that buy coffee beans 

from a competitive spo t market. I t analyzes how the FT firm's gain fro m offering a higher 

wages (as consumers values the FT product more, the higher is the wage it pays to Southern 

workers) is partly offset by the moral hazard problems associated with cooperative farming. 

In thi s chapter , w e propos e a n alternativ e approac h t o modelin g th e attractivenes s 

of F T product s an d th e rivalr y betwee n a  F T firm and a  conventiona l firm.  W e us e th e 

concept of "economic identity" introduced by Akerlof and Kranton (2000,2002,2005), an d 

apply i t to the analysi s o f competition betwee n a  FT firm and a conventional firm.  I n our 

model, product s are differentiated on the basis of their "ethical " or "social- responsibility " 

attributes. I n particular , w e assum e tha t consumer s hav e special  valuatio n o f a  fair trade 

(FT) produc t i n contras t t o it s ordinar y counterpart . W e argu e tha t th e consumptio n o f 

FT product would distinguis h the FT consumers fro m the rest of the population, therefor e 

giving them a  special economi c identity . B y incorporatin g thi s economic identit y int o the 

utility functions , w e ca n asses s th e incentive s o f firms  t o b e differen t i n thei r choic e o f 

product attributes and prices. 

Our analysis is based on the perceptive remark made by Akerlof and Kranton, namely, 

"our desires ar e fundamentally affecte d not just b y wh o w e are , bu t also b y wh o w e fee l 

we ough t to be". W e introduc e th e economi c identit y functio n int o ou r model, an d sho w 

how th e parameter s o f thi s functio n impac t th e equilibrium price s o f the F T product an d 

of th e conventiona l counterpart . W e als o sho w ho w th e conventiona l firm  ma y reac t b y 
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positioning itsel f i n a point i n the produc t space . Finally , w e formulat e a  dynamic mode l 

where the FT firm can manipulate the identity function by dissemination o f information. 

2.2 Th e Basic Mode l 

2.2.1 Th e social responsibility standar d spac e 

Let u s conside r tw o firms , denote d b y A  an d B,  sellin g tw o horizontall y differentiate d 

products z a an d zb respectively . Th e two products z a an d zb ar e identical i n quality, excep t 

for their "socia l responsibility" attributes . Whil e z a ha s zero or low "socia l responsibility " 

standard (e.g. ordinar y coffee), z b i s assumed to have a high standard (e.g. F T coffee). 

The potential marke t for both firms is assumed to be a line segmen t wit h the lengt h 

of 1 . In the traditional horizonta l produc t differentiation models, the line segment i s some-

times interprete d a s th e physica l spac e withi n whic h firms  ar e located . A s firms  delive r 

products t o consumers , the y incu r transportation costs , whic h ar e determined b y the dis -

tances between the firms and the consumers. Transportatio n cost s are assumed to be sym -

metric, i.e . the costs are the same for the same distances, regardless of relative positions o f 

firms and consumers (i.e . i t does not matter whether consumers are located to the lef t or to 

the right of the firms). 

In our model, we provide a different interpretation for the line segment. I t represents 

the space of "social responsibility" standards. Firm s having zero or low "socia l responsibil -

ity" standard, such as firm A, woul d position themselves on the left end of the segment. O n 

the other hand, firms with high standards, such as firm B, woul d take positions on the right 
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end of the segment . Le t a  and 6 denote the positions o f firm A an d firm B o n the market 

segment respectively, then the values of a and 6 determine the firms' "social responsibility" 

standards. I n what follows, for simplicity, we assume that while firm A i s located a a point 

a near zero, firm B i s located at point 6 = 1 . 

We assum e ther e i s a  continuu m o f consumer s uniforml y distribute d o n th e sam e 

market segmen t previousl y described . Le t X i be th e positio n o f consume r i  o n th e line . 

Then x f €  [0,1 ] represent s consume r i's  "socia l responsibility " standar d regardin g th e 

consumption of FT products. Fo r simplicity, we assume each consumer demands only one 

unit of the product: henc e she either buys one unit of za, o r one unit of zb (or , i f the prices 

are too high, she does not purchase the product.) 

If consumer x; chooses to consume z b, h e belongs to a "select group" , which yield s 

an added utility. W e assume this added utility depends on the size (denoted by 1 —  7 ) o f the 

select group. A  consumers' ne t surplus of consuming a product z  (eithe r za o r zb) i s equal 

to the excess o f her individual valuatio n of the product over the paid price. Therefore , for 

any consumer i,  havin g social responsibility standard xu he r net surplus is represented by 

Ui =  V a(xi) —  pa i f she choose to consume za (2.1 ) 

Ui =  V b(xi, 7 ) —  p b i f she chooses to consume z b ( 2 . 2 ) 

where Vi(- ) i s th e gros s valuatio n o f a  product z,  an d pa an d pb ar e price s o f z a an d z b 

respectively. 

To sharpen our analysis, we assume the following specific functional forms. For good 

za, consumer s value it s physical attribute s (e.g. taste , texture) a t V. I n addition, however , 
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since za exhibit s a low level of social responsibility standard, its consumption would cause a 

loss in consumers' utility . Thi s utility loss accrues to any consumer who has a higher social 

responsibility standar d than a. The gross valuation of za, therefore , can be represented by 

Here L s >  0  i s a  parameter tha t represent s th e los s o f utilit y i f consumer i  buy s a  good 

with a  standard that falls short her personal standar d Xi.  (Th e subscrip t s  i n L s stand s for 

"self' because the los s i s resulted from the consumer's own action). Fo r consumers whose 

personal standard s ar e lower than a,  ther e i s no utility loss . W e assume that V  —  Ls >  0 . 

This implie s that , i f pa =  0 , an y consume r woul d prefe r buying a  unit o f z a fo r any a  € 

(0,1) whe n good z b i s not available . 

Suppose for the moment that good zb i s not available, so that firm A i s the monopolist. 

Then, ifp a <  V  —  ( 1 — a)Ls, al l consumers will buy a unit of good z a, i.e. , the market size 

for this product is x =  1 . Ifp a =  V,  the n the market size for this good i s x =  a.  I f pa >  V, 

no one wil l bu y the product . Thu s firm A's invers e demand functio n i s pa =  P(x)  wher e 

P =  V  fo r all z  €  [0 , a], P(x)  =  V  -  (x  -  a)L s fo r a <  x  <  1 . Fo r x =  1,  P(x) < 

V-(l -a)L s. Th e marginal revenue at x =  1  is MR{ 1) =  P'(l ) +  P ( l ) =  V-(2  -a)L s. 

We assume that MR(  1 ) >  c a, wher e c a i s the marginal cost . Whe n c a =  0  and a =  0,thi s 

assumption i s simpl y V  >  2 L s . Unde r thi s assumption , th e monopolis t wil l serv e th e 

whole market , i.e. , x  =  1 , and charges the monopoly price P ( l) =  V  —  ( 1 — a)Ls.We no w 

introduce competition fro m a fair-trade (FT) firm. 

(2.3) 
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The valuation o f the FT product, z b, include s severa l components . First , we assum e 

that consumers also value the physical attribute s of zb a t V. Thi s i s because, excep t for the 

FT feature, z a an d z b ar e assumed to be identica l (e.g . F T coffees are very much the sam e 

as ordinary coffees, in terms of taste and texture). 

Second, th e consumptio n o f the F T product ca n hav e severa l psychologica l effects . 

Some authors argued that consumers are willing to pay a premium for FT product because 

of a  "warm glow " effect . Tha t is , consumer s fee l that they pay a  "fair" price an d that the 

premium wil l pas s through the syste m t o ensure the livin g standard s of FT workers. Thi s 

"warm glow" effec t has bee n discusse d i n Richardson an d Stahle r (2007) . I n our model , 

we loo k a t th e psychologica l effect s fro m a  differen t perspective . W e assum e tha t th e 

consumption of FT products gives consumers a sense of pride for belonging to the "socially 

responsible" grou p o f F T advocates . Th e membershi p o f thi s grou p give s consumer s a n 

unique economi c "identity" , whic h increase s thei r utilit y fro m consumin g F T products . 

This utility enhancemen t result s fro m the fac t that "ou r desires an d personal satisfaction s 

are fundamentally affected not just by who we are, but also by who we feel we ought to be" 

[Akerlof and Kranton (2000)] . 

Identity was first introduced into consumers' utilit y function by Akerlof and Kranton 

(2000). I n their model , consumer s associat e themselve s wit h differen t socia l categories , 

each wit h it s ow n prescription s regardin g members ' appropriat e behaviors . Consumer s 

gain utilities by conforming with the prescribed standards of the group or category to which 

they belong. An y deviatio n fro m such standards by the consumers themselves o r by other 

members of the society would caus e a fall in utility levels . 
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Adapting th e genera l framewor k develope d b y Akerlof an d Kranton (2000) , w e as -

sume that consumers i n our model obtai n a  value I  fo r their economic identit y when con -

suming F T products. Thi s valu e i s i n addition t o V  whic h represent s satisfactio n derive d 

from physical characteristic s o f the products . Moreover , w e als o assum e tha t individual s 

care about other individuals ' choices , whic h affec t an individual identit y function . I n par-

ticular, sinc e th e consumptio n o f F T produc t i s a  "norm " fo r F T advocates , they  woul d 

suffer from "identity loss" if other consumers deviate from the norm. W e assume that each 

non-FT consumer would cause the gross valuation o f a FT consumer to fal l by an amount 

L0 >  O . T h e n , i f 7 i s the market shar e of the non-FT product , th e utility o f a consumer o f 

the FT product i s 

V\xhl) =  V  + I - j L 0 (2.4) 

The ter m insid e th e squar e bracket s represen t th e adde d utilit y o f belongin g t o the selec t 

group o f F T consumers . Th e smalle r i s 7 , the large r i s thi s adde d utility . Thu s —7L 0 

reflects the "identity loss " mentioned above . Th e expression I  —  7L a will b e referred to 

as the "identity function" . I f practically everyon e consume s th e non-FT good, i.e . 7  =  1 , 

the "lone consumer" of the FT good will ge t a gross utility of V +  I  —  Lc 

We assum e tha t /  —  L 0 +  L s >  0 , s o tha t th e consume r wit h x  =  1  will strictl y 

prefer the FT product i f the two prices are equal. I n fact i t would be reasonable t o assum e 

I - L 0 >  0 . 
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2.2.2 Th e pivotal consume r 

We assume that firms can not practise discriminatory pricing. Eac h firm sets the price for its 

product, regardles s of who i s buying it . I n what follows, w e wil l focu s on the case where , 

in equilibrium, eac h o f the two riva l products i s consumed b y a positive proportio n o f the 

population. 

We define the pivotal consumer as the one who i s indifferent between consuming the 

FT product and the non-FT product. Th e consumers who are on the lef t of the pivotal con -

sumer chooses to consumer the non-FT product za, whil e those on the right opt for the FT 

product zb. Le t x* be position of the pivotal consumer. Sinc e this pivotal consumer is indif-

ferent between consuming z a an d z6,her net surplus must be the same for both products : 

y a ( x * ) - p a =  V V , 7 ) - p b (2-5 ) 

In equilibrium i t must b e the case that 7 =  x*.Th e solutio n to equation (2.5 ) with 7  =  x* 

would determine x*  and therefore determine the market shares for firm A an d firm B. Bot h 

firms will suppl y some positive quantity i f x* fall s in the (0,1 ) interval . I n such a case, the 

market share fo r A i s x*  an d for B i s ( 1 —  x*).  Whe n x* <  0 , fir m B  supplie s the entir e 

market. Conversely , firm A supplie s the whole marke t when x*  >  1. 

2.2.3 Pric e competition i n the absence of the identity function 

Let us first consider the simplest scenario, where the identity function is identically zero. In 

this scenario, consumers only incu r utility losse s for consuming a  product that has a social 

responsibility standar d belo w thei r own standard s (a s represented i n equation 2.3) . They , 

however, d o not gai n fro m consumin g F T products that exceed thei r socia l responsibilit y 
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standards. Assum e th e position s o f fir m A  an d firm  B  ar e fixed  a t a  =  0  an d b  =  1 

respectively. I t i s als o assume d tha t firms  hav e constan t margina l costs , denote d b y c a 

and Cft , and firm  B  incur s a  highe r cos t du e t o it s commitmen t t o maintai n hig h socia l 

responsibility standards . Le t us normalize c a =  0 . W e assume the firms compete i n prices 

(Bertrand rivalry) , and prices are never set above the value V. 

In the spac e (pb,p a)> wher e p b i s measured alon g th e horizonta l axis , an d pa o n the 

vertical axis , we consider the box, denoted by D,  wit h four corners described b y the coor-

dinates (0,0) , (V  +  7,0) , (V  +  I,  V ) an d (0 , V). W e will restric t attention to prices within 

this box , becaus e n o one wil l bu y good z b a t a price abov e V  +  I,  no r good z a a t a price 

above V.  A s before, we assume V  >  2L s. 

When consideratio n fo r identit y i s no t take n int o account , th e pivota l consume r i s 

identified by the condition 

V-x*Ls-pa =  V - p b 

Pb -  Pa (2.6) x 

It follows that i f 

0 <  Pb  -  Pa  <  L ; 's (2.7) 

then bot h firms have a  positive marke t share . Withi n th e bo x D,  i f p b —  pa >  L s, the n 

no on e wil l bu y the fai r trade product . Conversely , i f pa >  p b the n n o on e wil l bu y th e 

conventional product . 
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Equation (2.6 ) ca n b e use d t o determin e th e marke t shar e m a fo r fir m A  an d th e 

market share mb fo r firm B, a s follows. Fo r any real number y, w e define 

f 0  i f y <  0 
mid {0 , y, 1} =  <  y  i f 0 <  y  <  1  .  (2.8 ) 

{ 1  i f 2/ > 1 

Then the market share i f firm A i s 

Within th e bo x D,  th e marke t shar e o f A  i s m a =  1  along th e lin e pa =  p b —  L s, 

and m a =  0  alon g th e lin e p a =  p b. Henc e th e reactio n function s mus t b e withi n th e 

band S  define d b y thes e tw o lines . Abov e th e lin e p a —  p b, th e F T produc t i s cheaper , 

and everyon e wil l prefe r i t t o th e conventiona l product . Belo w th e lin e p a =  p b —  L s, 

even the consumer with the highest standard of social responsibilit y wil l prefe r to buy the 

conventional product . Th e intersection of the band S an d the box D i s the set of all relevant 

prices. Se e Figure 2.1 fo r an illustration of the box D. 

Given pric e pb >  0  se t by the FT firm B, firm  A  choose s p a >  0  to solv e it s profit 

maximization problem : 

The solution to this maximization proble m determines firm .A's reaction function: 

and the market share if firm B i s 

maxlla =  p ama(pa,pb) 
Pa 

0 i f Pb  =  0 

Pa = R a(Pb) = \Pb  i f 0 <  p b <  2L 
pb -  L s i f pb >  2L s 

(2.9) 
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Similarly, firm B choose s it s price pb t o maximize it s profit, given p a. 

maxllb =  (p b -  c b)mb(pa,pb) 
Pb 

The reaction function of firm B i s 

{ L° + Cb } f pa =  0 

i ( p a + l b +  L s) i f o <  p a <  L s +  cb .  (2.10 ) Pa if  Pa > L s +  Cb 

If the two reaction function s (2.9 ) an d (2.10) intersec t i n the interio r of the band S, 

the equilibrium prices for za an d zb are 
P*a = \(Cb  + L s) 

Pl =  2 -{cb +  L s) (2.11 ) 

The market share of each firm is positive i f and only i f 

Ls >  \c b (2.12 ) 

This conditio n i s necessary an d sufficient for the two reaction function s to intersec t eac h 

other in the interior of the band S . 

Remarks: (i ) When the personal value-loss, L s, i s sufficiently large, both firm A an d 

B suppl y positive quantities with prices above their respective marginal costs, and therefore 

earn positive profits, (ii ) When L s i s relatively small (0 <  L s <  |c b), firm A take s over the 

entire market. 

2.2.4 Pric e competition whe n consumers ' economi c identity matter s 

Now conside r th e cas e wher e identit y matters . Le t u s assum e V  >  2 L s a s before . I n 

addition, assume V +  / -  L 0 >  V  —  Ls, s o that the consumer with x =  1  will prefer the FT 
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Pa . A 
Pa-Pb 

Pa= Pb " Ls 

Pb=RW/ 

/ /Pa = R"(Pb) 

/ S  / 

2 L. V +  l Pb 

Figure 2.1 : Bo x D  wit h Two Reaction Functions Intersecting i n the Interior o f Band S 

product to the non-FT product, if the prices are equal. Whe n consumers' economic identity 

maters, to determine the position of the pivotal consumer, we use 

V -  (x*  -  a)L s -p a =  V  +  I  -  x*L 0 -  p b 

(Pb -  Pa)  -  I  +  aLs 
X = 

Ls —  L 0 

(2.13) 

(2.14) 

To focus on the effects of price competition between two firms, we assume their positions 

are fixed at a =  0  and 6 = 1. The n 

z* =  ^ f l ^ z l ( 2.15) 
Ls —  L a 

Thus, if x* e  (0,1 ) ,th e market share for the FT firm B equal s to 1 - x*.  For x* to fall within 

the (0,1 ) interval , we impos e a  number of restrictions such that the following inequalitie s 
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hold: 

Pb-Pa >  I>  0  (2.16 ) 

Ls-L0 >  0  (2.17 ) 

(Pb-Pa) - I <  L s-L0 (2.18 ) 

Interpretations o f the three condition s ar e straight-forward . W e require th e pric e o f z b t o 

be large r than the price of z a. Thi s i s because the speciality o f FT-products makes i t more 

expensive than the normal products. W e assume i n condition (2.17) that the personal "self ' 

utility loss from consuming a  product with low socia l responsibility standar d is larger than 

utility los s t o a  FT produc t consumer , cause d b y a  "marginal defection " of other s t o th e 

camp of consumers of non-FT products. 

Again, in the space (j>b, pa), wher e pb is measured along the horizontal axis, and pa o n 

the vertica l axis , w e conside r the box, denote d b y D*,  wit h four corners described b y the 

coordinates (0,0) , (V  +  1,0), (V  +1,  V)  an d (0, V). Withi n the box D*, i f (p b - I ) - p a > 

(Ls —  L0), the n no one will buy the fair trade product. Conversely , i f pa >  (p b — I) the n no 

one will buy the conventional product . Withi n the box D*, the market share of A i s rna =  1 

along the line pa =  (pb  + /) — (Ls —  La), an d ma =  0  along the line pa= Pb~  I-  Thes e two 

lines define a band S*  withi n which the reaction functions must lie . Th e intersectio n of the 

band S* and the box D*  i s the set of all relevant prices. Se e Figure 2.2 for an illustration o f 

the box D*. 

Generally, the market share of firm A i s 

ma(pa,pb) =  mid  j  0 , ^  ^ — 1 i 
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and that of firm B i s 

mb(pa,pb) =  mid  j o , 1  - ^  ^  1  j 

As i n th e previou s section , w e assum e firm  A  an d firm  B  hav e constan t margina l 

costs of ca an d cb respectively, wher e c b >  c a =  0 . Under Bertrand competition, give n the 

price pb se t by firm B, firm A choose s pa >  0  to solve it s profit maximization problem 

rriaxlla =  p ama(pa,pb) 
Pa 

which gives firm A's reactio n function 

[ 0  ifPf c < / 
pa =  R a(pb)=! \{p b-I) \fI<p b<I +  2(L s-L0). (2.19 ) 

( p b —  (Ls +  I  —  Lo)  i f Pb >1  +  2 (L s -  Lo) 

The intersection of the line pa =  §(p t —  I)  wit h the line ma =  1  of the set S*  yield s 

the point ( pb,pa) =  (2 Ls —  2 La +  I,  L s —  L 0) a t which the reaction functio n pa =  R a(pb) 

has a kink. Compare d with the case without the identity function , we se e that the function 

pa =  R aipb) i s shifted to the right by the distance I . 

Similarly, given pa, firm  B  solve s 

maxll6 =  (p b -  c b)mb(pa,pb) Pb 

The solution to this problem gives a price reaction function for firm B : 

(Ls —  L 0) +  I  +  cb if Pa =  0 

Pb =  R \Pa) =  \  I  [(L s -  L 0) +  I  +  c b + Pa\ if O <  Pa  <  I  +  cb + L s~L0 (2-20 ) 

Pa + I  i f Pb >  I  +  C b +  L s -  L 0 

The intersection of the line Pb = \  (L s -  L 0) +  I  +  cb + pa wit h the line mb =  1  (i.e., the 

line pa =  P b —7) of the sets'* yields the point {pb,pa) =  (2 1 + cb + Ls-L0,1+cb +  L s-L0) 

at which the reaction function pb =  R b(pa) ha s a kink. Compared with the case without the 
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identity function, we see that the function pb =  R b(pa) i s shifted to the right by the distance 

0.5(I -  L 0). Sinc e this horizontal displacement i s less than the horizontal displacement o f 

the reactio n functio n pa =  R a(pb),the equilibriu m pric e pa mus t fal l (relativ e t o the cas e 

without the identity function) . 

From (2.19) and (2.20), assumin g both firms have a positive market share, we deriv e 

equilibrium prices : 

Pa = 

Pb 

(Ls -  L 0) +  c b -  I 

(Ls -  L 0) +  c b + -/ (2.21) 

These equilibrium price s satisfy the conditions (2.16) , (2.17 ) and (2.18) i f and only i f 

cb >  I  -  (L s- L 0) 

cb <  I  +  2(L S-L0) 

(2.22) 

(2.23) 

Under the conditions (2.22 ) and (2.23), optima l profit s for firm A an d B  ar e 

n : =  p :x*(p:,pt) = 
(Ls -  L 0) +  c b -  / 

Ls —  L0 

u; =  (Pl-c b)[i-x*(p*ayb)] =  -
2(LS —  L 0) —  c b + I 

Ls ~~  L 0 
(2.24) 

Proposition 2.1 : 

1. Both  firms have  positive  productions  and  earn  positive  profit  if  only  if  c b falls 

within the  interval  ( j —  L s +  L a, I  +  2L s —  2L 0j .  Firm A's  market  share  is  zero 

(respectively, one)  if  c b equals  the  lower  (respectively,  upper)  bound  of  the interval. 
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Figure 2.2 : Bo x D*  wit h Tw o Reaction Function s Intersecting i n the Interior o f Band S* 

2. If  consumers  do  not  care  for their  economic  identity,  i.e.  L 0 =  0  and 1  =  0,  then 

equilibrium prices  in  (2.21)  are  exactly  the  same as  prices in  (2.11). 

3. Compare  to  the  case  where  economic  identity  does  not  matter,  firm A  charges  a  lower 

price, while  the  price of  z b might  be  lower  or  higher  depending  on  whether  I  <  2L a 

or I  >  2  L0 respectively. 

The intuitio n behin d th e abov e propositio n i s a s follows . Consumer s ar e heteroge -

neous with respec t to their valuation o f the conventional product . Th e valuation schedul e 

for this product is a downward sloping line, beginning at the value V  fo r the consumer with 

index Xi = 0 , and ending at the value V  —  Ls >  0  for the consumer with inde x x; =  1 . On 

the other hand, al l consumer s hav e the same valuation o f the FT product, an d their valua-
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tion depends on the market size of this product. I f c b =  I  —  L s +  L0(which i s smaller than 

I), then , even i f pa =  0 , firm B ca n charge a price pb =  I  an d take over the whole market . 

Its profit would then be 

n6* =  (L s -  L 0) 

In thi s lo w cos t case , th e reactio n functio n o f fir m B  coincide s wit h th e lin e m b =  1 . 

Now conside r the other extreme case . I f cb =  I  +  2 L s —  2La , firm A  wil l charg e a  price 

pa =  L s —  Lo, an d firm  B  wil l g o ou t o f business . Th e intuitio n i s a s follows . A t an y 

given pb, th e identit y awarenes s o f FT consumers cause s firm  A  t o cut it s price (i.e. , firm 

B's reactio n functio n shift s downward, b y 1/2).  A t the same time, fo r any given pa, firm 

B ca n afford to raise it s price a s a  result o f the identit y awarenes s (i.e . firm  A's  reactio n 

function shifts downward, b y a smaller amount ^ I —  L 0 j / 2 ) . Thu s the equilibrium pric e 

pa necessaril y falls . O n the other hand, pb woul d ris e onl y i f I  i s sufficiently greater than 

marginal identit y loss L a. 

2.3 Strategi c Choice of Social Responsibility Standar d 

We now turn our attention to firms' strategic choice of social responsibility standards. I n the 

previous section , w e assum e tha t firm A maintain s the zero standar d and B  maintain s the 

highest one . O n the product socia l responsibilit y standar d space , thi s assumption implie s 

that firm  A  i s positione d a t a  =  0  an d B  i s positioned a t b  =  1 . W e wil l no w rela x thi s 

assumption. W e continue to assume that B i s still positioned a t b = 1 , but now allow A  t o 

choose it s position i n the product space, i.e . a  >  0 . 
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The tw o firms  engage i n a  two-stage game . I n the first  stage, give n tha t firm  5 ' s 

position is fixed at b = 1 , firm A choose s its position a >  0 . In the second stage, given their 

positions, firm compete i n price to maximize their profits. We solve the game backwards . 

Suppose firm A ha s chosen to se t it s socia l responsibilit y standar d a t a >  0 . We'r e 

interested in finding a potential position of the pivotal consumer, x*. 

Suppose now the pivotal consumer is in the interval [a , 1]. Wit h B fixed  a t b = 1 , the 

position of this consumer is determined by (2.14) : 

x- =  < P > - P ' ) - J + a L > (2.25 ) 
Ls ~  L a 

Again, we will specif y a number of conditions to ensure x*  falls within the [a,  1 ] interval: 

Pb - Pa  ~  I  +  aL s <  L s- L 0 (2.26 ) 

Pb-Pa- I  +  aL 3 >  a(L s -  L 0) (2.27 ) 

When firm A choose s to move away from its 0 social responsibility standard , it s cost 

will wil l increas e fro m zero to some positiv e level , c a >  0 . W e assume thi s cost depend s 

on firm A's choic e of social responsibility standar d i s given by 

ca =  ka 2 

where k  >  0 . Give n position s o f bot h firms and price o f z b, firm  A  choose s it s price t o 

maximize profit 

m a x n -(v  _ ka2](Pb-p°)-I+aLs 
Pa L s —  L 0 

The solution to the maximization problem gives firm A's pric e reaction function: 

pa =  ~{p b-I +  aL s +  ka 2) (2.28 ) 
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Similarly, firm B solve s it s profit maximization proble m 

/ N  /  ,  {Pb-Pa)-I+  aL s max(p b - c b) 1 
Pb \  L/ s —  L 0 

which gives firm B's pric e reaction function: 

1 
Pb=2 (Ls -  L 0) +  I  +  c b + pa- aL s (2.29) 

From (2.28) and (2.29), we deriv e equilibrium prices and profits for firm A an d firm B : 

1 
Pa =  3 

1 
3 Pb 

n a =  - 9 

{Ls -  L 0) —  I  +  c b + aLs  +  2ka 2 

2(Ls -  L 0) +  I  +  2c b -  aL s +  ka 2 

~ 1 2 
(Ls —  L a) —  I  +  Cb  + aL s ~  ka 2 

nh = 
2(Ls -  L 0) +  I  —  c b — aL s +  ka 2 

9 Ls —  Ln 

1 
X =  3 

(Ls -  L 0) -  I  +  c b + aL s ~  ka 2 

(2.30) 

(2.31) 

(2.32) 

(2.33) 

(2.34) 
Ls —  L0 

In the first  stage o f th e game , firm  A  strategicall y choose s it s socia l responsibilit y 

standards. Fo r any given position a  of firm A, it s optimal profi t level i s specified in (2.32) . 

Firm A's proble m i s to choose a  to maximize 

n « =  9 
(Ls —  L 0) —  I  +  Cb  +  aL s ~  ka 2 

L0 
(2.35) 

The first order condition i s 

dUa 2 
(Ls —  L a) —  I  +  Cb  +  aL s —  ka 2 [L s —  2ka]  =  0 (2.36) 

da 9(L s -  L 0) 

Since we require the pivotal consumer to be located within the (0,1) interval , it is necessary 

> 0 . We have previously assumed that L s >  L 0. There -that x* —  1  [( La~L°)~^+Cb+aLs~ka2 
Ls—Lq 
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fore the numerator of x*  mus t be non negative, i.e . (L s —  L0) —  I +  Cj,  + aL s —  ka2 

0. The first order condition (2.36) i s reduced to 

> 

2 ka =  0 

hi 
2k 

(2.37) 

(2.38) 

For a* to be in the (0,1 ) interval , i t is necessary that 0 <  L s <  2k. 

Let h(a)  =  Th e sufficien t conditions fo r IIa t o reach it s maximum a t a* =  ^ 

are (i ) h(a ) i s continuous i n the interva l a  =  [0,1] ; (ii ) h( 0) >  0  fo r 0 <  a  <  an d 

(iii) h(  1) <  0  fo r <  a  <  1 . Sinc e h(a)  i s continuously differentiat e i n [0,1] , thes e 

sufficient conditions are also satisfied when 0 <  L s <  2k. 

When a* =  f t , th e corresponding prices and profits for firm A an d firm B ar e 

Pa 

Pb 

IL =  -

IL 

x = 

L2 

(L. -  L 0) -  /  +  c b + 

L2 

2(Ls -  L 0) +  I  +  2c b -  -f 
4 k 

(Ls -  Lo)~  I  +  c b + ig 

Ls ~  L 0 

2 (Ls -  Lo)  +  I - o -

Ls L 0 

(Ls -  L 0)-J+cb + 

Ls L 0 

4 k 

lA 4 k 
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These prices and corresponding profit s and market shares are consistent with condi -

tions (2.26) and (2.27) when 

cL
b <  C b< c f 

JI 

= ( 3 ^ - 1 )(L a-L0) +  I 

= 2  ( Ls - L 0 ) +  / - g 

Proposition 2.2 : If  k  >  If  and  the  cost  ofFT-firm  c b falls within  the  (c^,  inter-

val, it  is  beneficial  for  non-FT  firm to  deviate  from its  zero social  responsibility  standard. 

The optimal social  responsibility  standardfor  non-FT  firm is  a* = It  is  however not  op-

timal for non-FT  firm to  comply  with  the  FT  standard  (i.e.  choosing  a  =  1 ) and  therefore 

minimum product  differentiation  does  not  occur. 

Remarks: (i ) Our result i s different from those obtaine d fro m traditional horizonta l 

product differentiatio n model . Thi s i s because i n traditional model , firms  ca n move cost -

lessly within the product space. Sinc e improvin g products ' standar d is costly (k  >  0) , i t is 

never optimal for firm A t o completely compl y with the FT standards, (ii ) Both firms earn 

positive profit s in equilibrium. 

2.4 Dynami c Manipulation o f the Identity Functio n 

In the preceding analysis , we have assumed that the identity function I —  7L 0 ha s I an d L 0 

as exogenous parameter. I n reality, i t is possible to manipulate these parameters by creating 

consumer awareness . I n this section, we assume that I change s over time. Suppos e it s rate 
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of change i s given by 

(2.39) 

where J(t)  i s information dissemination (calle d advertising intensity  for short), and <5 >  0 

is the an indicator of the depreciation of the stock I . Th e FT firm now faces the problem o f 

optimal advertising intensity . I t chooses the time path of J(t)  t o maximize the value of the 

discounted stream of profit, net of advertising cost s |  J(t) 2, wher e a; is a positive constant . 

(Here we assume that a =  0  for simplicity). Th e objective function is then: 

£ —rt 
2(Ls -  L 0) -c b +  I(t) 

Ls L 0 -

dt 

The Hamiltonian fo r this problem i s 

H 
1 2(Ls -  L 0) -c b +  I(t) U! 
9 L s-L0 

where ^  i s the shadow price of the stock I(t). 

The necessary conditions are 

dH 

| j ( t ) * + m j{t) -  5 m 2 

d j 
= - ujJ +  ip  = 0 (2.40) 

xjj =  rip 
dH 
dl 

ip(r +  61)  -
2 (Ls —  L a) —  c b + I 

9(La -  L 0) 

and (2.39). Th e transversality condition i s 

(2.41) 

lim e~ rtiP(t) >  0  and li m e~ rtip(t)I(t) =  0 t—»oo t—>  oo 

Let us focus on an interior steady stat e with (/o o > V'oo ) >  (0 ) 0)- Th e correspondin g 

steady-state advertising intensity  i s J x =  fio o =  ^oo -
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At the steady state , setting ijj  = 0  in equation '(2.41) , w e get 

2 
<Aoo = 

2(La -  L 0) -c b +  I 0 

9(La -  L 0)(r +  SIoo) 

On the other hand, equation (2.40) give s 

(2.42) 

TOO =  W  JOO =  J-IL  (2.43 ) 

Using (2.42) and (2.43) we ge t a cubic equation in 

(r + "  9M l ! - L „ ) I2(i* ~  L°] -Cb + l 

Hence 

tf + r ? t  J  = 4 [ 2 ( L < - L 0 ) - c t ] = 

Let us assume that c& i s small , s o that $  i s positive. No w conside r the left-hand side 

of (2.44). Le t y =  an d _ L )  =  ^  >  0 . Conside r the polynomial 

f ( y ) = +  r v -  My 

Obviously, 0  = i s a root of this polynomial, an d /'(0) <  0 , so that / (0") >  0  and / ( 0+ ) < 

0. Observ e that /(—oo) =  —o o and /(oo) =  oo . Henc e we conclude that this polynomia l 

has three roots , yi  <  0 , y 2 =  0  and 2/3 > 0 . I t follows that the equation (2.44 ) ha s exactly 

one (an d onl y one ) positiv e solutio n 10 0 and i t i s greate r than y 3. Thi s i s then the stead y 

state of our optimal contro l problem . 

The above analysis lead s to the following proposition. 

Proposition 2.3 : There  exists  a  unique  steady  state.  The  lower  is  c b, the  higher  is 

the steady  state  Similarly,  the  higher  is  5  or LU , or  r,  the  lower  is  the  steady  state.  If 

cb =  0 , then  the  higher  is  Ls the  lower  is  the steady state. 
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2.5 Concludin g Remark s 

We hav e formulate d a  duopol y mode l involvin g a  firm producing a  fair-trad e produc t i n 

competition against a conventional firm producing a  standard product. W e made use of the 

concept o f "economic identity " introduced b y Akerlof and Kranton. W e show how , i n the 

short run , th e parameter s o f the identit y functio n ca n impac t th e equilibriu m prices , an d 

in the mediu m run , ho w the y impac t th e conventiona l firm's  choic e o f it s positio n i n the 

product space . I n the lon g run , however , th e fair-trad e firm may b e able t o influenc e the 

parameters of the identity function , for its own advantage . 

There ar e severa l direction s alon g whic h th e mode l ca n b e extended . First , ther e 

might b e a  proliferatio n o f differen t bran d name s o f fai r trad e products , an d perhap s a 

model o f monopolisti c competitio n amon g fair-trad e firms  as wel l a s conventiona l firms 

may better capture som e salien t features of fair trade products. Second , th e parameters o f 

the identit y functio n ma y b e affecte d b y marke t shares . I f this i s th e case , firms  woul d 

choose prices not to maximize curren t profits, but the long-run profits. 



Chapter 3 
Bilateral Liberalization of Government Procurement: A  Contest 

Model 

3.1 Introductio n 

Government procurement (GP) refers to the public purchase of goods and services from the 

private sector. I n spite of privatization and the tendency toward a smaller government, pub-

lic procuremen t budget s remai n quite substantia l i n modern economies . I n the develope d 

world, procurements by governments and by state-owned enterprises account for about 10 -

15 percen t o f GDP , thoug h i n many industria l countries , thi s figure  can reac h 2 0 percen t 

of GDP (in US, Europe , Canada) (Weiss and Thurbon, 2006) . I n developing countries , the 

GP share of GDP can be even higher. Fo r example, i n 2007, the budget of the Government 

of Vietnam account s fo r as much as 28 percent of GDP. Approximately 3 0 percent of this 

expenditure was spent on infrastructure and other major development projects (Ministry o f 

Finance Annual Fisca l Report , 2007) . 

Given the substantial share of GDP, GP plays a significant role in domestic economies . 

Traditionally, government s deplo y thei r purchasing powe r a s a  tool fo r developing majo r 

domestic industrie s and national infrastructure , fro m highways, airports , sea-ports , powe r 

systems of the nineteenth and twentieth centuries to the information and communication su -

perhighways o f the twenty-first century. I n high-technology sectors , publi c procurement s 

may involv e aircrafts , telecommunication s equipment , softwar e an d computers . A s th e 

72 
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current global economic recession starts to unfold, governments around the world have an-

nounced significan t fiscal  packages to stimulate domesti c economies . Larg e parts of these 

public expenditures are channeled toward domestic industrie s to create new jobs or toward 

various social servic e systems such as health care and education. 

Despite its importance, GP has been effectively omitted from the scope of multilateral 

trade rules under the WT O in the areas of both goods and services. I n the General Agree -

ment on Tariffs and Trade (GATT, 1947) , government procurement was explicitly exclude d 

from th e ke y provisio n o f nationa l treatment . Durin g th e Toky o Roun d o f Trad e Nego -

tiations (1976 ) member s o f th e GAT T starte d to negotiat e o n th e possibilit y o f bringin g 

GP under internationally agree d trade rules. Thi s attempt resulted i n the 197 9 Agreemen t 

on Government Procuremen t (GPA) , whic h wa s subsequentl y amende d i n 1987 . Amon g 

other issues , th e GP A (1979 ) encompasse s provision s relatin g t o nationa l treatmen t an d 

non-discrimination fo r the suppliers of Parties to the Agreement with respect to public pro-

curement o f covere d goods , service s an d constructio n service s a s se t ou t i n each Party' s 

schedules an d subjec t t o variou s exception s an d exclusions (e.g . procuremen t relatin g t o 

national defense and security). I t also contains provisions regulating transparency and pro-

cedural aspect s o f the procuremen t process . I n general,  thes e provision s ar e designe d t o 

ensure that covered procuremen t unde r the Agreemen t i s carried ou t i n a transparent an d 

competitive manner which does not discriminate against the goods, service s or suppliers of 

other Parties. 

In parallel wit h the Uruguay Round, signatorie s o f the GPA held negotiations to ex-

tend the scope an d coverage o f the Agreement. Th e ne w Agreement o n Government Pro -
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curement wa s signe d i n Marrakes h i n Apri l 199 4 -  a t th e sam e tim e a s th e Agreemen t 

Establishing the WTO - an d entered into force in January 1996 . Th e GPA (1994) i s one o f 

the plurilatera l agreement s include d i n Annex 4  to the Agreement Establishin g th e WTO , 

signifying that not all WTO members are bound by it. Currently , 40 WTO members, mostly 

OECD countries , ar e covered by the GPA (1994). Ninetee n other WTO members have ob-

server status under the Agreement. 

Since onl y a  third o f the WT O member s ar e covered b y th e GPA , i t has becom e a 

common practic e fo r governments to give stric t preferences to domestic agent s or at least 

more protection fo r public procuremen t agencie s than for private firms (Trionfetti, 2000) . 

As Miyagiwa (1991) puts it, "governments typically wield their purchases as a policy tool , 

favoring domestic over foreign suppliers. B y doing so, they aim to return tax money to do-

mestic residents , creat e mor e jobs a t home, an d reduce imports" . Whil e thi s practice ca n 

serve certain domesti c politica l agendas , i t can have notable impac t on internationa l trad e 

in goods and services. T o tackle this problem, the WTO, in preparation for the Doha Round 

of Trade Negotiations, ha d established a  Working Group on Transparency i n Governmen t 

Procurement in order to enhance transparency in public procurement decisions and prepare 

an internationa l agreement . However , th e Workin g Grou p was never successfu l i n reach-

ing a n agreemen t amon g th e WT O members o n the launc h o f negotiation s i n 2003 . Th e 

WTO General Counci l late r decided i n 2004 that the issue shoul d not be taken any further 

and shoul d no t for m part of th e Doha Roun d Programme . Th e Workin g Group ha s bee n 

suspended since 2004 . 
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Given thi s background , i t i s fai r to assum e tha t publi c procuremen t rule s ar e stil l 

largely unregulated and based on national interests . Thi s leads to two interesting questions: 

what i s th e primar y sourc e tha t bring s a  selecte d grou p o f WT O member s t o th e GPA ? 

And why i s i t difficult to expand the coverage o f the Agreement t o other WT O members , 

especially t o developin g nation s wher e publi c procurement s stil l pla y a n extraordinaril y 

important role in the development of domestic basic infrastructure systems? In this chapter, 

we ai m at answering thes e two questions . T o do so , w e emplo y a  modified version o f the 

Tullock mode l o f ren t contest s (Tullock , 1980 , Rowle y e t al. , 1988 , Hillma n an d Riley , 

1989, Nitzan, 1994) . I n his model, rent-seeking agents compete by exerting efforts in order 

to win a contest with a fixed prize value. I f selected, the return to an agent equals the prize 

value ne t of costs associated wit h her exerted effort . Tulloc k assume s that the probabilit y 

that an y give n agen t win s th e contes t depend s o n th e rati o o f he r ow n effor t to th e su m 

of th e effort s exerted b y al l agents . H e als o assume s tha t agent s ar e homogeneous : (i ) 

they hav e equa l valuation s o f the prize , an d (ii ) thei r efforts have equa l effectiveness . I n 

our model , w e stud y ho w domesti c an d foreig n (i f permitte d b y th e hos t country ) firms 

to determin e thei r lobbyin g effort s i n a  contes t fo r a  governmen t procuremen t contract . 

While stil l assumin g tha t thei r effort s are equall y effective , w e rela x th e assumptio n o n 

homogeneous valuatio n o f the contract . A s th e result , th e ren t associated wit h winnin g a 

procurement contrac t depend s o n th e firm's  production cost . I f foreign firms have lowe r 

production costs than domestic firms, their valuations of the "prize" will b e higher. 

Our choice o f Tullock contest model i s justified because we do not often observe the 

mechanism b y which governmen t official s select the contracto r fo r a public procuremen t 
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project. Differen t from conventional auctions , public contracts are not necessarily awarded 

to the highes t bidder . Thi s i s because ther e ca n b e other relevant dimension s tha t are not 

easily quantifiable . Thes e includ e concern s suc h a s whether a  bidder has sufficient finan-

cial resources or expertise to carry out the project, or whether it has a good safety record. In 

the case involving international trade, governments may also raise concerns about domestic 

sanitary standards , nationa l culture s and customs, nationa l defens e and security, etc . Gov -

ernments typically do not announce how these relevant dimensions affect their selection o f 

contract awardees. Therefore,  even when identitie s of the bidders are public knowledge, i t 

is quite difficult to predict who the winner will be . 

While assessing the welfare effects of liberalizin g publi c procurements , severa l fac -

tors should be taken into account. First , we do not include consumer surplus in a country's 

social welfar e function . Thi s i s because we onl y focu s on the change i n socia l welfar e a s 

the resul t o f liberalization.  I t i s also reasonabl e t o assum e tha t regardles s o f who carrie s 

out the governmen t procuremen t contrac t (i.e . eithe r domesti c contracto r o r foreign con -

tractor), th e leve l o f consumer surplu s stays the same . Second , whil e the profit of foreig n 

firms shoul d no t be counted a s socia l welfare , i f a domestic bidde r wins, it s after-tax rent 

should be included as part of the welfare gain. Third , we conside r al l the resource cost s in 

rent-seeking by domestic firms to be "wasteful" and therefore be subtracted from the social 

welfare. O n the other hand, the resource costs in rent-seeking incurred by foreign firms are 

not part of the social cost . Thi s i s because either the foreign firms use foreign resources or 

hire domesti c resources , whos e earning s shoul d b e consider a s export revenue . Likewise , 

lobbying expenditure s incurre d b y domesti c firms  when biddin g fo r public procurement s 
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abroad wil l no t be counted a s part of the domesti c socia l welfar e function . Fourth , whe n 

foreign firms are allowed to compete for government procurements, the equilibrium lobby -

ing effort levels of all domestic firms change. Finally , the probability that a given firm wins 

will b e affected by adjustments i n lobbying intensitie s of all firms. 

The literatur e on rent-seeking i n general , an d on public procuremen t discriminatio n 

in particular, i s vast 7. Befor e proceedin g further , we briefl y review a  selecte d numbe r o f 

works tha t ar e closel y relevan t t o ou r model . McAfe e an d McMilla n (1989 ) mode l th e 

bidding fo r a  government procuremen t contrac t i n which ther e i s imperfec t competition . 

In thei r model , eac h bidde r i s bette r informe d abou t hi s ow n cost s tha n eithe r hi s riva l 

bidder or the government . Moreover , th e distribution o f the domesti c firms'  cost s differs 

from that of foreign firms.  They found that when the bidding process takes the form of an 

auction, th e exclusio n o f foreig n firms  may enhanc e competitio n amon g domesti c firms, 

and can thus be welfare improving. Branc o (1994) and Vagstad (1995) extend the Brander-

Spencer (1981) analysis to government procurements. I n both papers, the authors study the 

rationale for giving preference to domestic firms in the award of public contracts when the 

regulator i s interested i n maximizing domesti c welfare . The y sho w that , i n the absence o f 

comparative advantages , th e regulato r shoul d discriminat e i n favor of the domesti c firms, 

because foreig n firms' profits do not enter in domestic welfare . 

Long and Stahler (2008) were the firsts to apply the Tullock's contest model to pub-

lic procurement . Thei r model, however , onl y focuse s on welfare implication s fo r a single 

7 Fo r a  revie w o f literatur e o n ren t seeking , se e Congleto n e t al . (2008) . A n overvie w o f literatur e o n 
discriminations i n publi c procuremen t ca n b e foun d i n Evenet t an d Hoekma n (2005) , an d Mougeo t an d 
Naegelen (2005) . Asymmeti y i n abilitie s amon g contestant s i s discusse d i n Nt i (2002 ) an d Stei n (1999) . 
Cornes an d Hartle y (2005 ) discus s genera l asymmetri c contests . 



78 3 Bilatera l Liberalization o f Government Procuremen t 

country whe n trad e liberalizatio n i s allowed . Whe n extendin g Lon g an d Stahle r (2008 ) 

model t o includ e tw o countrie s i n the welfare analysis , w e sho w that there exists a  single 

condition that ensures active participations of all firms in all contests. Whe n this condition 

is violated, i.e . unde r a dominant-country case , the dominating countr y always gain s from 

trade liberalization , whil e welfare of the dominated country improve s only i f its corporate 

tax i s sufficiently high. Unde r ful l participation of all firms,  i.e . n o country dominates the 

markets, an d countries ar e partially symmetric , ther e exis t condition s wher e bilatera l lib -

eralization i s mutually beneficia l t o both countries. Whe n countries are completely asym -

metric, we sho w that a country may gain from bilateral trade liberalization i f its tax rate i s 

sufficiently high, while the tax rate of the other country must be sufficiently low. 

The rest of the chapter is organized as follows. Th e second section describes the basic 

model. Th e third section assesses welfare implications of bilateral liberalization of govern-

ment procurement s whe n firms  fro m on e countr y dominate  thos e fro m th e other . Bot h 

Section 4 and Section 5  concern with the non-dominant country case. Whil e the former fo-

cuses o n unilatera l liberalization , th e late r examines reciproca l liberalizatio n betwee n th e 

two countries. Sectio n 6  concludes . 

3.2 Th e Mode l 

3.2.1 Th e basic assumption s 

Let there b e two countries , denote d b y A  an d B.  Th e governmen t o f eac h countr y offers 

a project to it s potential contestant s a t home and abroad. W e assume that the two project s 
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have identical characteristics . Th e numbers of contestants in the two countries A an d B ar e 

rii and n3 respectively , where the subscript i ( j ) is the index of contestants of nationality A 

(B), wit h i  =  1,2,3,.. . , n ; an d j =  1 , 2,3,..., rij.  W e assume n ; an d nj  ar e exogenousl y 

given. Th e contestants can compete for the government project offered in their own country, 

and also in the other country in the case of liberalization. Le t sai ( s a j ) be the lobbying effort 

exerted by firm i ( j ) when competing i n country A  (th e contest i s held in A); an d its effort 

is s bi ( sb j) whe n i t competes i n country B  (th e contest i s held i n B).  Followin g Tullock' s 

(1980) framework , w e assum e th e probability tha t firm i  ( j ) is the winne r i n the contes t 

in either country depends on it s lobbying intensity  relative to the total effor t exerted by all 

contestants. Le t pai (p aj) denot e the probabilities that firm i ( j ) is the winner in country A, 

and pbi ( pb j) are the probabilities that it is the winner in country B,  the n 

Sai <  $aj 
Pai q  5  Paj q 

Sbi t  S bj 
Pbi ~  Q  ,  C  '  P b3 ~  " a I  C 1 

£>bi ~~r  J bj dbi  T" O bj 

where S ai =  Y^U  S aj =  Y^jU  Sa v S bi =  Y^U  s bi, an d Sbj =  i  s bj-

The winning firm in each contest (either held in country A, o r country B)  generate s a 

gross surplus from the project. W e assume the value of this surplus is homogeneous among 

the firms belonging t o the sam e country , bu t is heterogeneous betwee n th e two countries . 

This heterogeneity reflects the fact that firms in the two countries have different abilities in 

carrying ou t the projec t (e.g . the y hav e differen t production costs) . Let' s assum e Vi  (Vj) 

be the gross surplu s generated b y firm i  ( j ) when i t is selected a s the winning contestant . 

It should b e noted that the valuatio n o f the surplu s onl y depend s o n firm i's  ( j ' s ) ability , 
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and does not depend on whether the project i s offered by country A  o r by country B.  Ne t 

expected profits for firm i and j whe n the contest is held in A are 

nai =  Pai(  1 - t a)Vi -S ai= ( 1 ~ t a)Vi ~  S ai (3.1 ) 
^aj 

n<y =  Paj  (1 - t a)Vj -  s aj =  ( 1 - t a)Vj -  s aj (3.2 ) 
>~>ai i  >->aj 

and the net expected profits for firm i and j whe n the contest i s held in B ar e 

n 6 i =  p b i ( l -  t b)Vi -s bi= ^  ( 1 - t b)Vi -  s bi (3.3 ) 
i Obj 

Ubj =  p bj( 1  - t b)Vj -s bi= ( 1 -  t b)Vj -  s bj (3.4 ) 
>Jbi i  J bj 

where t a an d t b ar e exogenous ta x rates se t i n country A  an d B  respectively . Profit s are 

taxed at their sources . 

Let us now focu s on the case where the project i s offered in country A  an d foreign 

firms fro m B  ca n participat e i n th e contest . W e assum e al l firms  i  an d j  ar e activ e i n 

the contes t (i.e . s ai >  0 ; s aj > 0 ) . W e will specif y necessar y condition s o n paramete r 

values fo r this assumptio n t o hold , an d wil l rela x th e activ e participatio n assumptio n i n 

later sections. Fir m i  ( j ) takes lobbyin g effort s of other contestants as given an d chooses 

Sai (saj) t o maximize its expected profit, as specified in equation (3.1) [respectively , (3.2)] . 

The first order conditions for the problems are 

(l-ta)vtSai +  Sai) ~*ai - 1 =  0  (3.5 ) 
(Sai +  S aj) 

(l-ta)Vj(Sai +  Saj) ~*ai -1  =  0  (3.6 ) 
(Sai +  S ai) 
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Solving the FOCs for sai an d saj an d summing up the individual lobbyin g efforts, we have 

equilibrium total effort of all firms i and j competin g for the project in country A : 

(raj +  Tij  - 1 ) (1 -  t a) ViVj 
riiVj +  rijVi 

sai +  S aj =  v  '  T / v x ,; aJriVj (3.7 ) 

Substituting the total effort into the FOC conditions, w e deriv e individua l lobbyin g inten -

sities, given all firm i and j ar e active in the competition: 

(ni +  rij  -  1)(1  -  QVjVj  [njVj  -  (n,-  - 1)  Vj] 
(riiVj +  rijVi) 

(n{ +  rij  -  1)(1  -  QViVj  [mVj  -  -  1)  Vi\ 

\iv-i i iv  j J -/Vx °aj viyi \" /i v i \' vi x 7 v 71 0 \ 
sai =  ,  T ; ,  „  2  —  (3.8 ) 

(niVj + njVi) 2 (3 "9) 

Obviously, whe n firm i ( j ) chooses no t to participate i n the contest , it s lobbying effor t is 

zero. B y symmetr y withi n eac h grou p o f firms, this implie s al l firm  i ( j ) will exer t zero 

effort. Individual lobbying intensitie s in such a case will be 

(ni —  1) (1 — t a) Vj 
Sai =  o  if  Saj =  0  (3.10 ) 

ni 

= ( n , - D ( l - O V , 
n) 

A simila r analysis can be extended to the case where the project i s offered by the govern -

ment of country B.  I n such a case, individua l lobbyin g efforts , given that all firms choose 

to be active, are: 

= i ^ + ^ - m - w v A n y - ^ - i m 0  ( 3 1 2 ) 

(niVj +  njVi) 
q _  (nj  +  nj  -  1)(1  -  t b)VjVj [mVj  ~  (nj  -  1) 

(niVj +  rijVi) 
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When either all firms i or all firms j choos e to be inactive: 

(m -  l)  (l  -  t b) Vj 
Sbi =  —o  i f s&j = 0  (3.14 ) 

nf 
= (rij  —  1)  (1 — tb) Vj _  q 

nJ 

The total effort exerted by all firms i and j i s 

c i  c  (n,;  +  rij  —  1) (1 — tb)  VjVj 
Obi + o b j =  7 7 - — r (3.16 ) 

riiVj +  rijVi 

3.2.2 Th e welfare functions 

The welfar e o f a  country A  (B)  i s equa l t o the su m o f expecte d ne t profi t of al l firms  i 

( j ) and expecte d ta x revenue s remitte d b y al l firms  participatin g i n a  contest . Withou t 

liberalization, firms  i  ( j ) are allowed t o compet e onl y i n their own countr y A  (B).  Thi s 

implies =  0  for all i,  an d s aj =  0  for all j.  W e take this as a benchmark cas e i n each 

country an d denote i t with th e superscrip t AU  (autarky) . Autark y welfar e fo r country A 

and B ar e respectively 

W « > =  V i - S a i = [ ( n i - 1 ) t a +  1 ] V i (3.17 ) 
Hi 

Wb
AU =  Vj -sb3 =  Kl^IlMim ( 3 . 1 8 ) 

The tax revenues do not appear in the welfare functions (3.17 ) an d (3.18 ) sinc e they only 

represent transfers from the private secto r to the public sector . Tota l lobbyin g effort s are 

subtracted from a country welfare because they are wasteful uses of resources. 
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When unilatera l liberalizatio n take s place , assumin g al l firms  i  an d j  ar e activ e i n 

contests, the welfare levels of country A an d B ar e 

W ™ A =  riilpaiVil-Sa i +  njltaPajVj }  (3.19 ) 

W U N A =  W A U +  N , [ { 1 _ T A ) P A , V J ] ( 3 2 Q ) 

W"NB =  ^  \ptjVj]  -  S bj +  tu  [UpuVi]  (3.21 ) 

W U N B =  W A U + N I [ { 1 _ T B ) P B . V I ] { 3 2 2 ) 

Equations (3.19) and (3.20) ar e welfare levels of country A an d B whe n A  unilaterall y lib-

eralizes it s market for government procurement . I n this situation, onl y firms j o f country 

B benefi t from ful l acces s to A's  market , whil e firms  i  ar e only limite d to their domesti c 

market in A. I n trade negotiations, man y developed countrie s extend full market access to 

its developing trading partners and do not require reciprocal treatments. Unilatera l liberal -

ization initiative s ar e common i n the world trading syste m an d are often followed b y full 

bilateral o r multilatera l liberalizatio n a t a late r stage . Interpretation s o f equations (3.19 ) 

and (3.20) ar e straightforward. Fro m country A's perspective, the first term on the RHS of 

(3.19) i s the total expecte d profi t of all domestic firms i ;  the second term i s total rea l do-

mestic resource s spen t on lobbyin g activities ; an d the third term i s the total expecte d ta x 

revenue collected from all foreign firms j. Fro m country B's  perspective , th e first term on 

the RHS of (3.20 ) i s its autarkic welfare level . Thi s is because B  doe s not open it s market 

for foreign firms. Country B,  however , has access to A's market , and therefore its welfare 

includes tota l expecte d after-ta x profit earned i n countr y A.  Thi s portio n o f countr y B's 

welfare is represented by the second term on the RHS of equation (3.20) . Simila r interpre-
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tations appl y to equation s (3.21 ) an d (3.22 ) wher e unilatera l liberalizatio n i s assume d t o 

take place in country B . 

Bilateral liberalizatio n allows al l firms i and j t o participate in contests in both coun-

tries. Assumin g al l firms are active, welfare of the two countries in this case are 

= U i [poiV;] -  Sai  + Uj  [taPajVj] +  m  [p W(l -  t b)Vi) (3.23 ) 

W*L =  nj  [pbjVj]  -  S bj +  m  [t bpbiVi] +  nj  [p aj ( 1 -  t a) Vj)  (3.24 ) 

The first three terms on the right-hand sid e (RHS) o f equations (3.23 ) an d (3.24 ) hav e the 

same interpretations as those of equations (3.19 ) an d (3.21) , respectively . Th e last term o f 

(3.23) [(3.24) ] i s the total expected after-tax profit of all firm % [j]  earned i n country B  [/I ] 

and remitte d to th e firms'  hom e countr y A  [ B]. From countr y A's  [B's]  perspective , th e 

total lobbying effort spent by all firms i [j ] in country B  [A]  is considered to be import s o f 

services and therefore is not included i n the country's welfare. 

3.3 A  Dominant Country Cas e 

3.3.1 Necessar y condition s 

In the previous section, we assume all countries i  and j ar e active in contests. W e will no w 

specify necessary conditions for this assumption. Le t us first focus on country A.  Give n all 

firms j ar e active, firm i finds it profitable to participate, and therefore exerts some positiv e 

lobbying effort , i f it s margina l profi t evaluated a t s ai =  0  i s positive . Takin g (3.5 ) int o 
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account, we hav e 

(3.25) 

Condition (3.25 ) ensure s tha t firm i  i s activ e whe n th e contes t take s plac e i n country A. 

When Vj >  al l firms i choose not to lobby, and firms j o f country B ar e dominating 

the market in country A. 

Similarly, whe n th e contes t i s held i n country A,  give n al l firms  i  ar e active, firm  j 

will choose to participate i f its marginal profit evaluated at saj =  0  is positive. Takin g (3.6 ) 

into account, we have 

Condition (3.26 ) ensure s tha t firm j i s active whe n th e contes t takes plac e i n country A. 

When Vj <  ^^Vi , al l firms j ar e out of business and firms % of country A  ar e dominating 

their home market . 

Putting (3.25 ) an d (3.26) together , we derive the necessary condition for both firms i 

and j t o be active when the contest takes place i n country A 

Let us now consider the other case where the contest i s held i n country B . A  simila r 

analysis lead s to the following results . Al l firms i wil l choos e to participate i f 

(3.26) 

rii 
(3.27) 

(3.28) 
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All firms j wil l choose t o be active i f 

Vi <  -^-rVj  (3.29 ) Ui - 1 

and therefore all firms i and j ar e active in country B's  contes t i f 

r i j —  1  77., -
Vj <  V  <  - L - V j (3.30 ) 

rii Hi  — 1 

Proposition 3.1 : 

1. When  firms dominate  their  home  market,  they  will  also  dominate  the  foreign 

market if  liberalization  takes  place.  Country  A's  firms i  dominate  both  markets  if 

Vi >  V] H =  -^-Vj,  while  country  B's  firms j  become  dominant  if  V t <  V 2
L =  ^-^Vj. 

2. There  exists  a  single  necessary  condition  that  allows  all  firms of  both  countries  to 

participate in  contests held  in  the two  markets.  This  condition  is  V t
L <  Vi  <  V,\ H. 

Proof: Th e proof of Proposition 3.1 i s straight-forward. Le t us first consider country 

A. Takin g condition (3.26 ) int o account, country A's domesti c firms % dominate their home 

market i f V} <  ^ ^ V i . Thi s i s equivalent to V t >  -^^Vj,  whic h violates condition (3.29 ) 

and implie s firms  i  als o dominate  the contes t taking place i n the foreign country B.  Sim -

ilarly, i n country B,  it s domesti c firms  j  dominat e hom e marke t i f (3.28 ) i s violated , i.e . 

Vi <  ^  Vj  o  Vj  >  ^tiVi.  Thi s lead s to the violation o f conditio n (3.25 ) an d implie s 

firms j als o dominate the market in country A.  Thi s proves the first part of Proposition 3.1 . 

A simple transformation of condition (3.27 ) lead s to the equivalent condition (3.30) , 

which implie s ther e exist s a  singl e necessar y conditio n tha t ensure s participatio n o f al l 
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firms %  an d j i n all contest s hel d i n bot h countrie s A  an d B.  Thi s complete s th e proo f o f 

Proposition 3.1. B 

3.3.2 Welfar e implication s 

We will no w assess the welfare implications of the dominant country case. Countr y A  (B) 

is defined to b e a  dominant countr y i f it s firms  i  ( j ) dominate th e contes t marke t bot h at 

home an d abroad . Therefore , a s Propositio n 1  suggests , A  i s a  dominant countr y whe n 

Vi >  V"  =  a n d B  i s a  dominan t country i f V; < V t
L = 

Let us first assume a  dominant country A.  Thi s implie s firms j o f country B  woul d 

not have an interest in participating in country A's contest . Moreover , in their home country 

B, al l firms j woul d be dominated i f firms i are allowed to bid for the contract. Therefore , 

trade liberalizatio n woul d hav e differen t implications fo r the two countrie s an d we asses s 

them bellows . 

In the dominant country A,  it s pre-liberalization welfar e leve l i s specified i n (3.17) . 

After liberalization, th e country's welfare i s 

fra=[(ni-l)ta +  l]V l +  ( 1 _ t b ) V i ( 3 3 1 ) 

rii 

The first term on the RHS of (3.31) i s the expected welfare that all firms i generate from the 

project offere d in country A.  Thi s exactly equal s the autarki c leve l o f welfare fo r country 

A sinc e al l firm j ar e unable to compete with firms i i n A. Th e second term i s the after-tax 

expected welfare that all firms  i  generate from the project offered in country B.  W e do not 

subtract firms  is'  lobbyin g effort s sinc e thes e ar e considere d a s impor t o f service s fro m 
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country A's  perspective . Sinc e the second term of (3.31 ) i s positive (t b <  1 ) ,it is obvious 

that the dominant country (country A  i n this case) gains from trade liberalization . 

In the dominated country B, it s pre-liberalization welfare level is specified in (3.18) . 

After liberalization, all domestic firms j ar e out of business and the country's welfare equals 

the tax revenue collected fro m foreign firms i : 

Wb =  t bVi (3.32 ) 

Therefore, country B  gain s in welfare i f and only i f 

Wb >  W b
AU 

>  [{rij  — 1 ) +  1 ] Vj 
rij 

Given Vi  >  V t
H =  ^ y Vj,  thi s condition holds i f the tax rate in country B  i s sufficiently 

high 

t„ > e e ,  n i ~ \ (3-33 ) 
(rii - 1)  + rij 

Similarly, whe n firms  j  o f country B  becom e dominant , i.e . V f <  Vt  =  ^ - V j , 

country B alway s gains from trade liberalization while country A onl y allows liberalization 

if it can set a sufficiently high tax rate 

ta >  W  =  (3.34 ) (rij -  1)  + rii 

The preceding analysis leads to Proposition 3.2 . 

Proposition 3.2 : In  a  two-country  case  with  asymmetric  valuations,  the  dominant 

country always  has  welfare  gains  under  bilateral  liberalization  of  government  procure-

ment. The  dominated country  has  welfare  gains  only  if  it is  able to  establish a  sufficiently 
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high domestic  tax  rate.  The  threshold  level  of  tax  rate  to  obtain  welfare  gains  for  country 

A is  ta''  and  that  for country  B  is  where  t^  =  n .+(,7--i) anc ^ =  ( ni-i")+n, • 

The intuitio n behin d Propositio n 3. 2 i s simple . Whe n a  countr y ha s a  dominatin g 

power, it s domestic marke t i s not affected by bilateral liberalization . It s domestic welfare , 

however, increase s wit h liberalizatio n becaus e domesti c firm s have acces s t o the foreig n 

market an d therefor e ca n captur e som e positiv e expecte d profi t fro m operation s abroad , 

unless th e foreig n tax rate i s 10 0 percent . Th e welfar e o f th e dominate d country , o n the 

other hand , ca n an d improv e wit h bilatera l liberalizatio n partiall y becaus e it s domesti c 

waste o f lobbyin g resource s i s reduced . However , ne t positiv e welfar e improvemen t ca n 

only b e obtaine d i f the dominate d countr y ca n se t a  sufficiently high ta x rate to limi t the 

risk of rent being shifte d to foreign firms. 

3.4 A  Non-dominant Countr y Case with Unilatera l 
Liberalization 

In thi s sectio n an d thos e t o follow , w e ar e intereste d a  situatio n wher e firms  fro m bot h 

countries ar e activ e i n al l contes t markets . Propositio n 3. 1 suggest s thi s happen s i f and 

only i f gross surplus of firm i fall s in the non-empty range ( V f , V/1) wher e Vf  = 

and V/1 =  Vj.  Thi s condition i s equivalent to the following 

= V f < Vj  <  Vj H E E - ^ -v (3.35 ) 
rii J  rij  —  1 

We wil l first  asses s th e cas e wher e countr y A  unilaterall y allow s foreig n firms  t o 

participate in its contest. I n our two-country case, this implies firms j o f country B hav e full 

access to country .A's market, while firms  i  of country A  are limited to their home market . 
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The welfare o f the two countries are specified in equations (3.19 ) an d (3.20) . Give n that 

all firms  i  an d j  activel y compet e fo r the projec t offere d i n A,  thei r individua l lobbyin g 

efforts are specifie d i n (3.8 ) an d (3.9 ) respectively . Wit h symmetr y amon g firms  i  an d 

among firms j, w e have S ai =  Y^T=\  =  anc * Saj  =  Y^Li  s aj =  rijs aj. Therefore , 

with respec t t o the projec t offere d by A,  th e total effort s exerted b y al l firms  i s given b y 

(3.7) an d the probability that an individual firm i an d j win s the contract pai =  S J+S = 

and P aj =  =  respectively . Fro m country A  perspective , 

n nnimtr\ / i c n .n •  — n  . ^ riiVj+njVi the probability that the contestant is a domestic country i s nipai =  n l
 n'J ^  Vj an d that 

the contestant i s a foreign country i s njpaj =  rij  .  Substitution of these values 

into the welfare functions (3.19) an d (3.20) yield s 

WU
a

NA =  Pai  — Sai +  t aPaj (3.36 ) 

W U N A =  W £ U +  (l-t a)Paj (3.37 ) 

where Bai i s the total expected profit s of firm i 

rijVi -  (rij  -
riiVj +  rijVi Pn, =  rij  rr  „ J'JVi 

' i 

Sai i s the total expenditure spent by firm i on lobbying activitie s 

Sai —  T^i 
(m +  rij  -  1)( 1 -  tg)ViVj  [rijVi  - (rij  -  1 ) Vj] 

(riiVj +  rijVif 

taPaj i s the total ta x revenu e collecte d fro m firms j, wit h P aj i s the tota l expecte d profi t 

earned in country A  b y firms j 

mVj-{ni-l)Vi, P .  = n-^lll  ^  li—iv. 
riiVj +  rijVi  V l 
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Wb
u i s the autarky welfare level of country B an d (1 — ta)Paj i s the total expected after-tax 

profit earned by all firm j an d repatriated back to their home country . 

The welfar e analysi s fo r country B  i n this cas e i s straigh t forward . Sinc e B  doe s 

not allo w foreig n firms  t o participat e i n it s domesti c contest , i t ca n preserv e it s autark y 

level o f welfare. It s domestic firms  j,  however , hav e ful l acces s t o the market o f country 

A. Therefore , welfare of country B  i s increased by the amount of expected after-tax profit 

(1 -t a)Paj. 

From countr y A  perspective , i t i s bette r off i f the difference between it s unilateral -

liberalization welfar e an d the autarky welfare i s positive. Subtractin g (3.17 ) fro m (3.36 ) 

yields 

A U N A { V J ) =  W U N A _ W A U 

where 

cuNA{yo) s  n A n ^ - ^ - W ] ^ 
rii (rijVi +  riiVj) 

^UNA,t/ n  _  t / 2 ~  O  ~  n i n i +  "i*a T/t/ n i ( 1 ~  *» ) +  n i n i T/2 
{ V j ) -  Vj  n%  iV > nft a 

Proposition 3.3 : Assume  that  firms of  both  countries  actively  lobby  for government 

procurement contracts,  i.e.  the  condition  —"Vi  =  V }
L< Vj  <  V"  =  is  satisfied; 

and assume  that  country  A  unilaterally  liberalizes  trade. 

1. The  non-liberalizing  country  (country  B)  always  gains  from unilateral  access  to  the 

liberalizing country  (country  A). 



92 3 Bilatera l Liberalization o f Government Procuremen t 

2. From  the  liberalizing  country's  perspective,  unilateral  liberalization  results  in  a 

negative domestic  welfare  change  if  foreign contestants  produce  the  same  or  less 

surplus (V y
L <  Vj  <  Vi)  . 

3. When  the  tax rate  of  the  liberalizing  country  is  small,  t a <  n  unilateral 

liberalization also  results  in  negative  domestic  welfare  change  even  if  foreign 

contestant produce  more  surplus (V t <  Vj  <  Vj H) . 

4. When  the tax  rate  of  the  liberalizing  country  is  sufficiently large,  ta >  ,  there 

exists a  critical surplus  level  V f , where  V c < V*  <  Vf 1, and 

(a) unilateral  liberalization  results  in  negative domestic  welfare  change  if  Vi  < Vj  <  Vf 

(b) unilateral  liberalization  results  in  positive domestic  welfare  change  if  V*  <  Vj  <  V". 

Proof: The first part of Proposition 3.3 follows our previous analysis . 

Under condition (3.35) , CgNA(Vj) >  0  for all positive values of n*, rij, Vi,  Vj and t a. 

Therefore, whether the welfare change function A^NA(Vj) i s negative or positive depend s 

only on the value of function ^N A { V j ) . Conside r the quadratic equation in Vj 

$"NA(Vj) =  V / +  mVj +  c  = 0  (3.38 ) 

W i th m  =  =  _  n , - ( l - t » ) + n < n j f  ,  f nfta 1  nfta  1 

rate ta, i.e . 0  <  t a <  1 , c < 0 . Therefore, the discriminant of the quadratic equation (3.38 ) 

must be positive: m 2 —  4c >  0 . Sinc e §^ NA{Vj =  0 ) =  c  <  0 , i t follows that the equation 

must hav e tw o rea l non-zer o roots . Le t an d v!j 2) b e th e tw o root s o f thi s equation . 
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According to the Viete's formulas , we have 

yWyW =  £  =  rij(l  -  t a) +  riiUj  y2 <  Q 
j j  1  n 2ta 

Therefore, one o f the roots must be negative and the other must be positive. Le t v f >  < 0 

and V}2) >  0 . 

Next, consider the second derivative of the quadratic function $™A (Vj) wit h respect 

to Vj :  d2*"dyt{Vj) =  2  >  0 . Therefore,  this function must have a  minimum a t Vj =  V™' m, 
i 

where V 3
m,n solve s the equation =  o . It also follows that the value of the function 

$u
a

N A mus t b e negativ e whe n V j G  ( v j ^ , ,  an d b e non-negativ e fo r V j <  v j 1 } 

or V j >  Vj 2 \ Figur e 3. 1 demonstrate s th e characteristic s o f th e functio n unde r 

condition (3.35) . 

At Vj = Vi , the function <&^NA{Vj) takes a negative value : 

<NA(Vj =  V,)  =  -V 2 
(1 -  tg)  (2 m +  rij) 

< 0 
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Since the function §^NA(Vj) onl y takes negative values when V^ <  V j < v j 2 \ i t follows 

that Vi must also be in the range I/ ( 2 )j .  Moreover, becaus e 0 <  Vj L = <  K 

for rii >  1 , i t i s clear that V ^ i s also include d i n the rang e ( v j l \ v } 2 ) ^ .  Therefore, w e 

conclude tha t <  0  for V^ <  V j <  Vi . This proves the secon d par t of Propositio n 

3.3. 

We wil l no w conside r th e behavio r o f functio n $a NA(Vj) whe n V j i s i n the rang e 

(Vi, V f 1 = ^ y K ) •  Conside r the value of function §u
a
NA{Vj) a t Vf* : 

&UNA,v _  T _ v ?nj(.ni +  n j ~  1 ) l(ni +  n i ~  1 ) ~  K  ~  1) ] a \ V3 V j )  2  I  i \ 2 , 

nf (rij  -1)  t  a 

With rii  >  1  and rij  >  1 , i t is clear that $" NA(Vj =  Vf 1) <  0  i f ta <  •  In such 

a case , V " mus t b e i n the rang e (Vj X\ V^ 2)] and therefore, unde r condition (3.35) , V ^ 

becomes irrelevan t unless ta =  V f 1 = V} 2\ Sinc e the function $^NA(Vj) i s u rii+rij  — 1 3  3  a  \  j/ 

continuous i n Vj,  w e conclud e that it takes negative values fo r Vi  <  Vj  <  V"  =  ^tjVi. 

This proves the third part of Proposition 3.3 . 

Lastly, conside r a  large tax rate in country A,  i.e . t a >  Wit h this tax rate, 

the functio n ^ NA(Vj) i s positiv e whe n evaluate d a t Vj  =  V"  >  0 . I t follows that V" 

must b e i n the rang e (V/ 2 ) ,+oo) .  Therefore, § u
a
NA(Vj) <  0  for Vi  <  Vj  <  v }2) an d 

(Vj) >  0  for V f ] <  Vj  <  Vf  =  ^-Vi.  Fro m country A's perspective , the critical 

level o f foreign firms' surplus is 
_ t / ( 2 ) _  ~ m +  Vm 2 —  4c V* =  V>  ' j y j — 

V 
rij -  2 ) -  (rii  ~ 2 )ta]2 + 4 n j t a (n 4 +  1  - t a) -  (rij  -  2 ) +  (m  -  2 )ta 2riita 

This proves the last part of Proposition 3.3 . 
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The intuition of Proposition 3.3 is straight forward. As we mentioned earlier , welfare 

of countr y A  [B]  come s fro m tw o sources : expecte d domesti c profi t an d expecte d ta x 

revenue collecte d fro m foreign firms j [i] . Sinc e domesti c lobbyin g activitie s take s awa y 

real resources , the y reduc e domesti c welfare . Whe n a  country unilaterall y liberalize s it s 

market, domestic welfare declines (as stated in part 2 and 3 of Proposition 3.3) , because the 

reduced waste of lobbying resource s from lower domestic lobbyin g i s small relative to the 

amount of rent being shifted to foreign firms. The last part of Proposition 3.3 demonstrate s 

the fact that domestic welfare declines with unilateral liberalizatio n when the gross surplus 

level o f foreign firm Vj is not very large . However , a  sufficiently large Vj will guarante e a 

positive domestic welfar e effect . I t should b e noted that the fact Vj is large in relativity to 

Vi implies domesti c firm s i  ar e less efficien t than foreig n firms j. I n such a  case, countr y 

A ca n only gain from unilateral liberalizatio n i f it can set a high tax rate to capture a large 

proportion of efficiency coming fro m foreign firms (i.e. fro m firms j, i n this case). 

3.5 A  Non-dominant Countr y Case with Bilatera l 
Liberalization 

In the preceding section , w e assume d that a country (countr y A  i n particular) unilaterall y 

liberalizes trade. Thi s country extends market access to the other country and does not re-

quire reciproca l treatment . I n this section , w e discus s th e cas e o f bilatera l liberalizatio n 

where bot h countries allo w foreig n contestants t o access thei r domestic markets . W e will 

determine whether bilateral liberalization is mutually beneficial and if not, under what con-

dition i t will be . Sinc e firms  have ful l acces s t o al l markets , welfar e fo r countries A  an d 
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B ar e determined i n (3.23 ) an d (3.24) . W e asses s welfar e implication s fo r each countr y 

separately. 

In country A,  th e total effort exerted by al l firms i an d j i s specified in (3.7) , whil e 

firms' individua l effort s are specified in (3.8 ) an d (3.9) . B y symmetry , th e total efforts of 

all firm i [j ] i s Sai —  fiiSai • [Sa j — TijS aj]. Th e probability that firm i [j]  wins the contract 

in country A i s pai =  "'^J+n-v ^ Pa ? = "^V+^-vT * •  Similarly, i n country B, th e total riiVj+rijVi 
njVj — (ni—l)Vj 

TliVj+TljVi 

efforts exerted b y al l firms  i  an d j  i s (3.16 ) an d individua l firms'  effort s are (3.12 ) an d 

(3.13) respectively . W e also have S bi =  niS bi an d Sbj =  njS bj. Th e probability that firm i 

[j] wins the contract in country B  i s pbi — 

Substituting these values into (3.23) w e have 

_ TijVj  — (nj—l)Vi 
rbi mVj+njVi 

= Pai-Sai+t aPaj +  (l-t b)Pbi 

= P bj ~  S bj +  t bPbi +  (1  - t a) P c 

where Pai, S ai, P aj wer e specified in the previous section; Sbj i s the total efforts of all firms 

j when lobbying in their home country B : 

q _  (rij  + rij  -  1)( 1 -  t^VjVj  [riiVj  - (m  -  1 ) 
&bj — rij  2 (riiVj +  rijVi) 

Pbj i s the total expected profi t earned by firms j i n their home country B 

n, .Vj - (rn-l)Vi . V-l V  J  .  .  '  6  T  r 
pb3 =  „  „  ,  „  rijVj n. Vi + TliVi Hv j '  f t j »[ 

and Pbi i s the total expected profit earned by firms i in the foreign country B 

_ rijVi  -  {rij  - 1  )Vj 
bi

 ~  t 7 i  T 7 i V i 
mVj +  rijVi 
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It should be noted that due to symmetry, we have pai =  p^  an d paj =  Pbj,  i.e. the probabil-

ity of winning a contract is the same for firm i [7 ] regardless where the contest is organized. 

As a  consequence, th e total expecte d profit s of firms i [j]  are the sam e i n both countries : 

Pai ~  Pbi  [Paj  =  Pbj]  • 

Country A  i s better off i f and only i f it s bilateral-liberalization welfar e leve l W BL) 

exceeds it s autark y welfar e leve l (W A U) . Le t A f L b e th e differenc e betwee n th e tw o 

welfare level s 

A f L =  Pai-S ai +  taPaj +  (l-t b)Pbi-WAU 

= A ™ +  ( 1 -  tb)Pbi  = &a NA +  ( 1 -
Wi Vj \  Tlj  Vi 

FaL(Vj) (3.39 ) mimVj +  njVif  a  v 

where FBL(Vj) i s a cube function in Vj 

F?L(Vj) =  n j[rHVj-(ni-l)Vi\n2
ita$™AW^ 

(3.40) 

Since ni(niVj +  rijVi )2 >  0 , the sign of A fL depend s on the sign of F BL(Vj). 

Likewise, countr y B  i s bette r of f i f an d onl y if f it s bilateral-liberalizatio n welfar e 

level ( W b
L ) exceed s it s autarky welfare leve l (W AU). Le t A fL b e the difference between 

the two welfare level s 

= (  i A Tlj [riiVj + rijVi) 2 

where F b
L (Vi)  i s a cube function in Vt 

Fb
BL(Vi) =  mlnjVi  -  (nj  -  1  )Vj]n2jtb^NB(Vi) +  ( 1 -  t a)n2V3 [mVj  -  (n , -  1)VJ ] (nxVj +  n 0Vi) 

&UNB _  „ 2 2 N I ( L ~  TB ) ~  N I U I +  N2 0TB V  V  N I ( L -  F B) +  N IN3 V 2 
6 n 2tb

 VjVl  n 2tb 
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Again, the sign of A fL depend s on the sign of F6
BL (Vi) since rij(niVj + rijVi) 2 >  0 . 

3.5.1 Th e single firm case 

In this subsection, we consider a special cas e where there i s only one firm in each country, 

i.e. ri i =  ri j =  1 . I n thi s cas e bilatera l liberalizatio n alway s encourage s firm s t o join 

the contest , regardles s o f their ne t surplu s levels . I t is obvious tha t i f either firm decides 

not to participate i n a contest, th e other firm would exer t zero lobbying effort because the 

probability o f winning the contract for the remaining firm in the contest i s 1 . On the other 

hand, i f either firm exerts som e positiv e leve l o f lobbyin g effort , the remainin g firm will 

find it beneficial to join the contest to improve it s expected profi t from 0 to some positiv e 

value. W e therefore assume that when =  rij  =  1 , all firms are active i n contests held in 

both countries. Th e welfare changes from the autarky levels for the two countries are 

We wil l asses s tw o specia l sub-cases . Firstly , assum e th e tw o countrie s ar e com -

pletely symmetric, i.e . Vi  = Vj  =  V  an d ta =  t b =  t.  W e then have F^L(V) =  F f L (V) = 

Vs (t  —  1 ) <  0  for all 0  <  t  <  1 . This implies both countries are worse off as the result o f 

bilateral liberalization . Th e fal l i n welfare in both countries i s due to the fact that as soon 

(3.42) 

(3.43) 

where 

FaL{Vj) =  t aV?-{l-ta)ViV2-{l-ta +  tb)V?Vj +  {l-t b)V? 

Fb
BL(Vi) =  t bV?-{l-tb)VjV?-(l-tb +  ta)V?Vi +  {l-t a)V* 

a 
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as the foreign firm is allowed into the country, the probability of wining the contract of do-

mestic firm falls bellow unity . Expecte d domestic profi t therefore falls . O n the other hand, 

domestic lobbyin g expenditur e increase s sharpl y fro m zero to some positiv e level , an d so 

does the expected profi t captured by the foreign firm. Sinc e the gain fro m expected profit 

earned abroa d i s no t sufficien t to offse t these welfar e losses , th e overal l leve l o f welfar e 

change i s negative for both countries . 

Secondly, assum e the two firms have the same net surplus, i.e . Vi  =  Vj  =  V,  bu t the 

two countries maintain asymmetric tax rates, i.e . t a ^  t b. Again , th e welfare changes from 

the autarky levels for the two countries are (3.42) and (3.43), wher e 

FBL =  V\lt a-2tb-l) 

Fb
BL =  V s (3t b -  2t a -  1) 

Whether country A  (B)  gai n fro m bilateral liberalizatio n depend s o n relativ e value s o f t a 

and if,. Set 3ta-2tb-l =  0 , we have ta =  §* & + § . Therefore FBL >  0when£ a >  § tb + \ , 

and FBL <  0  if ta <  \t b +  Similarly , se t 2>tb — 2ta — 1 = 0 , we have ta =  \t b-\, an d as 

the result, F b
BL <  0  if ta >  \t b -  i ; F b

BL >  0  if ta <  § t b - \ . Not e that \h  +  \>  \t b -  \ 

for all 0 <  t b <  l.W e summariz e these results in Figure 3.2 . 

Note i n Figure 3. 2 tha t the se t o f feasibl e combination s o f ta x rate s i s bounde d b y 

the horizonta l dotte d lin e goin g throug h (0,1 ) an d the vertica l dotte d lin e goin g throug h 

(1,0). Tw o straigh t lines , wher e th e uppe r on e depict s t a =  §t & + |  an d th e lowe r on e 

depicts ta =  |  tb —  intersec t at (1,1). Thes e two lines divide the feasible se t of tax rates 

into three sections . I n the upper section, countr y A  i s better off while countr y B  i s worse 
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off. I n the middle section , bot h countries are worse off . I n the lowe r section, countr y B  i s 

better off while country A  i s worse off. 

Several observation s can be made fro m Figure 3.2 . First , there does not exist a  pair 

of tax rates that ensures both countries are better off Second , whe n tax rates ta an d t b ar e 

sufficiently closed, i.e . \ h —  \  < t a < |  +  bot h countries are worse off when bilateral 

liberalization i s allowed. An d third, give n tax rate of country B,  t b, countr y A  onl y gain s 

from bilateral trade liberalization i f its tax rate is sufficiently high, i.e . t a >  \t b + 

Although the single firm case is trivial, it highlights an interesting fact that when there 

is a  single firm lobbying fo r contracts i n each countr y an d the firms have simila r capacit y 

(or production costs) , i t is impossible fo r the two governments to negotiate o n tax policie s 

that guarantee mutua l benefit . Thi s situatio n likel y happen s when th e scal e o f a  project i s 

large and there is only a single domestic firm capable of carrying out the contract . 
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3.5.2 Th e multiple firm case 

In this subsection , w e deviat e fro m the single firm assumption an d assume th e number o f 

potential contestant s i n each countr y i s at least 2 , i.e . ri i >  2  and ri j >  2 . W e will asses s 

several specia l case s t o examin e th e effect s o f surplu s levels , numbe r o f contestant s an d 

tax rates separately. W e will also assess the general case where the two countries are com-

pletely asymmetri c an d we wil l determin e condition s unde r which bilatera l liberalizatio n 

is beneficial for each country. W e begin with the simplest case where the two countries are 

completely symmetric , i.e . rii  =  n>j  =  n,  Vi  —  Vj =  V,  an d t a =  h  =  t.  I n this case the 

welfare changes from autarky levels of the two countries are 

Abl =  1  F bl(V) 
4n3V2 a  ^  ; 

Abl =  1  F bl(V) 6 4n 3V2 b  K  ' 

where 

pBL =  pBL  =  n 2(2n _  3 ) (1  _ t ) y* 

Since n { =  nj  =  n  >  2  an d 0  <  t  <  1 , (2 n -  3 ) >  0  an d ( 1 -1 ) >  0 . Therefor e 

ABL =  A BL >  0 , which implies both countries are better off as the result of bilateral liber -

alization. Thi s result sharply contradicts that of the single firm case. I t is because domesti c 

lobbying expenditur e exit s even i f no liberalizatio n i s allowed . A s th e country allow s fo r 

foreign participation i n it s domestic project , domesti c firms'  lobbyin g effort s actually de -

crease du e t o fal l i n expecte d profit . Thi s fall , togethe r wit h th e ris e i n expecte d profi t 

captured from the foreign market, help to improve domestic welfare. Althoug h this simple 

case i s trivial , i t partially explain s th e fact s that there exist s onl y on e plurilatera l govern -
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ment procurement agreement (GPA ) since the establishment o f the GATT/WTO, an d that 

signatories to the agreement are mostly developed OEC D countries. A s we would expect, 

with similar economic capacities and tax policies, member states of the GPA can easily find 

a common ground when negotiating on liberalization of government procurement. W e will 

assess two other special cases where the countries are only partially symmetric . 

Asymmetric number s of contestant s 

In thi s specia l case , w e assum e th e tw o countrie s maintai n th e sam e leve l o f ta x 

rates, an d firms hav e th e sam e capacities , i.e . t a =  t b =  t  an d V j =  Vj  =  V,  bu t the 

numbers o f potentia l contestant s i n each country are asymmetric, i.e . n » ^  n r Not e that 

this assumption satisfie s condition (3.35 ) fo r the non-dominant countr y case . Th e welfare 

changes from autarky levels of the two countries are 

Abl =  F bl(V) 
mim +  nj^v2 a  1  ; 

A f L =  - 7 - T - W 2 F ? L ( y ) rij[ni +  rijYV 1 

where 

Fa\V) =  (1  -t)V\n 3
i+ninj{ni-2)-n)} 

Fb
BL(V) =  (1  — t)V 3[n? +  riiUjinj  —  2) —  nf\ 

Let's N a(rij) =  n f +  riinj(ni  -  2 ) -  n?  an d N b(rii) =  n*  +  ninj(rij  —  2) -  nf.  Th e 

signs of ABL an d ABL wil l now depend on the signs of Na(rij) an d Nb(rii), whic h are both 

quadratic functions in rij and n2 respectively. Not e that each of the two quadratic equations 

Na{rij) =  0  and N b(rii) =  0  has two root s of opposite sign s fo r all ri j >  2  and rij  >  2 . 



3.4 A  Non-dominant Country Case with Unilateral Liberalization 10 3 

Figure 3.3 : Behaviou r o f quadratic function Na(nj) 

Let n^p and n^ b e the two roots of equation Na(rij) =  0 ; n^ an d n-2*1 be the two roots of 

equation Nb(rii) =  0 . Assume n^ <  0  <  n f } and <  0  ^  " (2) -

(m -  2 ) +  y /n f +  4 ] an d n\2) =  ^  \(rij  -  2 ) +  J n 2 +  4 . W e also have ri j ' >  ri i for (2) 
r -± j a n u ; H -  - j - 4 / T y >i j ~ r -± j . »v c a i a u n a « - , o 

all rii  >2 an d n-2^ >  rij  for all rij  >  2 . Behavior of the two functions Na(rij) an d N b(rii) 

can be represented by the two Figure 3.3 and Figure 3.4 respectively . 

The signs of two quadratic functions Na(rij) an d Nb(rii) chang e i n accordance with 

relative values of n* and rij. W e summarize the results in Table 3.1. 

The preceding analysis leads to Proposition 3.4 . 

Proposition 3.4 : Assume  firms i  and  firms j  are  symmetric  in  their  gross  surplus 

levels, i.e.  Vi  = Vj  =  V,  and the  two countries  mutually  allow  for trade  liberalization  and 

apply the  same tax  rate, i.e.  t a =  t b =  t, 
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Figure 3.4 : Behaviour o f quadratic function Nb(nj) 

Case ni, n . Na(nO Nb(ni) 
1.1 

ni<nJ.<n;2)=^[(nl-2)+Jn,2+4 
Positive Positive 

1.2 
<n} 

Negative Positive 

2.1 Positive Positive 

2.2 
< ", (2) =  ~[(n, ~  2 W "/ +  4_ 

Positive Negative 

Table 3.1 : Welfare change when ta = tb =t; V, = Vj = V; n f >  2 ; nj > 2 
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1. A  country  always  gains  from bilateral  liberalization  if  its  domestic  firms outnumber 

foreign firms. 

2. Given  the  number  of  domestic  firms, the  outnumbered  country  can  still  gain  from 

bilateral liberalization  if  the number  offoreign  contestants  is  smaller than  a  threshold. 

In such  a  case,  both  countries  benefit  from bilateral  liberalization  of  government 

procurement. 

As w e ca n se e i n case 1. 1 an d 1. 2 of Table 3.1 , countr y B  alway s gain s fro m bilat -

eral liberalizatio n a s lon g a s it s numbe r o f firm i s large r than tha t o f countr y A.  Simila r 

result applies to country A  a s in case 2.1 an d 2.2 of Table 3.1. However , even i f firms from 

country A  ar e outnumbered b y those fro m country B,  i.e . rii  <  n j , i t can stil l gai n from 

bilateral liberalizatio n i f the number of firms from country B  i s bellow a  threshold, i.e . i f 

(rii ~  2 ) +  \ /n 1 +  4  .  This happens i n case 1. 1 o f Table 3.1 , wher e both 

countries are better off as the result of bilateral liberalization . Simila r interpretation applie s 

to cas e 2. 2 o f Table 3.1 . Thi s resul t reinforce s our observation o f the curren t plurilatera l 

Agreement o n Governmen t Procuremen t (GPA) . A s member s o f the GP A ar e mostl y de -

veloped countrie s an d have simila r economi c capacit y an d tax regimes , the y ofte n find it 

mutually beneficial to liberalize government procurement, eve n i f the numbers of potential 

contractors i n each country could be slightly different. 

Asymmetric ta x rate s 

In this specia l case , w e assum e firms from the two countrie s ar e symmetric i n their 

gross valuations , i.e . Vi  =  Vj  =  V.  Th e number s o f potentia l contestant s fro m the tw o 

rij <  nf  =  | 
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countries are also assumed to be equal, i.e. n , =  rij  =  n.  However , the two governments set 

different tax rates. These assumptions satisfy the non-dominant country condition specified 

in (3.35). Th e levels of welfare change for the two countries are 

A . " -  J v > F - L i v ) 

A f 1 -  S p f o o 

where 

FBL{V) =  n V 3 ( 3 t0 -  3  + 2 n -  2nt b) 

Fb
BL(V) =  n 2V3 (3t b -  3  + 2n  -  2nt a) 

Proposition 3.5 : Assume  firms i  and  firms j  are  symmetric  in  their  gross  surplus 

levels, i.e.  V t —  Vj  =  V,  the  numbers  of  potential contestants  in  each country  are  equal, 

i.e. ni  =  rij  =  n,  and  the  two  countries  mutually  allow  for trade  liberalization  but  apply 

asymmetric tax  rates,  i.e.  t a ^  t b, 

1. Country  A  gains  from bilateral  liberalization  ofgovernment  procurement  if  its tax rate 

is sufficiently large,  in  relativity to  the  tax rate  of  country  B\  it  loses from bilateral 

liberalization if  its  tax rate  is  sufficiently small,  in  relativity to  the  tax rate  of  country 

B. 

2. Given  the  tax  rate  of  country B,  both  countries  can  gain from bilateral  liberalization 

of government procurement  if  the tax rate  of  country A  is  in a critical range  of  value. 

When the  tax rate  of  country  A  is  outside this  range,  bilateral  liberalization  has 

opposite welfare  effects  on  the  two  countries. 
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ta ' 
1 C, 
ta ' 
1 

A+, B - / / 

cv. A+, B + /  A- , B + 

C3 0 /c4 

c5 

tb 

Figure 3.5 : Welfar e Change -  Multipl e Firm s With Assymetric Ta x Rate s 

Proof: Th e proof of Proposition 3. 5 i s simple . Th e sign s o f A fL an d A fL depend s 

on th e valu e o f t a relativ e t o th e valu e o f t b. Se t 3t a —  3 +  2 n —  2 ntb =  0 , w e hav e 

ta =  T t 6 +  1  -  T - Therefore , A fL >  0  if and only i f ta >  f  t b +  1  - f  an d A fL <  0  iff 

ta <  ^ft b +  1  — Similarly , se t 3tb -  3  + 2 n -  2 nta =  0 , we hav e ta =  ^t b +  1  -

Therefore, A f L <  0  if f ta >  ±t b +  1  - an d A f L >  0  if f ta <  ±t b +  1  - Thi s 

proves the first part of Proposition 3.5 . 

In the t a0tb spac e wher e t a i s measure d alon g th e vertica l axi s an d t b i s measure d 

along th e horizonta l axis , w e ca n dra w tw o straigh t line s C\C 5 an d C1C 3 depictin g tw o 

equations ta =  ^ft b + 1 -  ̂ p and ta =  ^t b +  1  - ^  respectively . Th e two lines are shown 

in Figure 3.5 . 

In Figure 3.5, the coordinates of points Ci, C 2, C 3, C4 and C5 are (1,1), (0, 1 -  , 

( l -  2p,0 ) ,  ( l -  £ , 0 ) an d (0,1 -  respectively . Since n >  2 , wehaveO <  <  1 

and I  —  Y  <  0 . I t shoul d b e note d i n Figur e 3. 5 tha t th e tw o straigh t line s intersec t 

at C\.  Sinc e th e ta x rate s t a an d t b onl y tak e value s i n [0,1] , th e se t o f feasibl e tax-rat e 
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combinations i s bounde d b y the bo x CilOl . Withi n this box , lin e C1C 3 lie s abov e CiC 5 

because ^t b + 1 — ^ >  +  fo r all 0 <  t b <  1  and n >  2 . In previous analysis, we 

showed that A fL >  0  iff ta >  ^t b + 1 -  2 p and A fL >  0  ffit a <  + 1 -  Therefor e 

C1C3 an d C1C5 divid e th e box CilO l int o three sections . Whe n the tax rate s o f the two 

countries fall in the central section CiC20C4, i.e . t a e  \ j f t b + 1  - ^t b +  1  - bot h 

countries gain from bilateral liberalization of government procurement. I n the upper section 

C1C2I, countr y A  gain s fro m bilateral liberalization , whil e th e welfare effec t on countr y 

B i s negative . I n th e lowe r sectio n C1C4I , th e welfar e effec t o f bilatera l liberalizatio n 

on countr y A  i s negative , an d that on country B  i s positive. Thi s completes th e proof o f 

Proposition 3.5. B 

The intuition o f Proposition 3. 5 i s straightforward. Whe n the number of firms i and 

j ar e equal, and the firms are symmetric i n their gross valuations, th e welfare effect of bi-

lateral liberalizatio n solel y depend s on tax polities of the two governments. I f the tax rate 

of a country i s high in relativity to the tax rate of the foreign country, i t can capture a large 

part of foreign firms' profit through tax. O n the other hand, i t can retain a large part of its 

profit earned fro m foreig n operation s becaus e th e tax rate se t by the foreig n governmen t 

is relatively low . Th e net effect on the country's welfare i s therefore positive. Th e oppo -

site effect applies to the foreign country. I t is interesting to note that the negative effect of 

different tax rates tends to disappear as the number of potential contestants becomes large . 

In Figure 3.5 , thi s can be seen as an expansion o f the central sectio n of the box CilOl . I n 

deed, a s n become s large , C 2 an d C4 approach (0,1 ) an d (1,0 ) respectivel y an d therefore 

the central section C1C2OC4 expands. At the limit when n — > +00, thi s section completel y 
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covers box CilOl. I n such a case, tax policies become irrelevan t since any feasible combi-

nation of tax rates will make both country better off after bilateral liberalization i s allowed. 

This result , on e more time, shed s lights on the sole existence o f the GPA whose member s 

are more likely to be homogeneous i n terms of economic capacity . 

Complete asymmetr y 

In this section, we relax all assumptions on the symmetry between the two countries, 

i.e. firms i and j hav e different gross valuations, their numbers are unequal and the tax rates 

set by two governments ar e uneven. W e still assum e the numbers of potential contestant s 

in eac h countr y i s a t leas t two,  an d al l firms are willing t o ente r contest s i n al l markets , 

i.e. conditio n (3.35 ) holds . W e will asses s whether bilatera l liberalizatio n i s desirable b y 

each single country. Le t us take the case of country A. It s welfare change (from the autarky 

level) a s the resul t o f bilatera l liberalizatio n i s (3.39) . W e reproduce functio n A f L (Vj ) 

here to facilitate the proof of our next proposition. 

where 

F?L(Vj) njimVj  -  (rii  -  ^)V l]n2
ita^NA(Vj) +  (1 -  t^V^jVi  -  (nj  - +  rijVi) 

gJUNAfvs _  t / 2 -  O  -  n in3 +  n f*q VV
 n i ( 1 -  O  +  n in3 t / 2 

a [  j ) J  n%  ViVj  nft a 

Proposition 3.6 . Assume  active  participation  of  firms in  both  countries,  i.e.  Vf  < 

Vj <  Vj 1, and  the  two  countries  mutually  allow  for trade  liberalization, 
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1. When  the  tax  rate  of  country  A  is  less than  the  threshold  level  t a, i.e.  t a <  r a = 

n.+n~._i) there  exists  a  critical surplus  level  V**,  where V^  <  V**  <  V- 1 and 

(a) bilateral  liberalization  results  in  zero or  positive domestic  welfare  change  for country 

A if  V }
L <  Vj  < 

(b) bilateral  liberalization  results  in  negative domestic  welfare  change  for country  A  if 

V** <  Vj  <  Vj H. 

2. When  the  tax  rate  of  country  A  equals  or  exceeds  the  threshold  level  i.e. 

ta >  t^  =  bilateral  liberalization  results  in  zero or  positive domestic 

welfare change  for country  A  for all  surplus value  Vj  €  Vj 1) if  the tax  rate  of 

country B,t b, is  sufficiently low. 

Proof: Expan d function FBL(Vj) specifie d in (3.40) an d collect Vj,  w e have a cube 

function in Vj of the following form 

FBL{Vj) =  MiVj  +  M 2V2 +  M 3Vj +  M t 

M i =  nfrijt a 

M2 =  n 2
i[nj(nj +  3t a-2)-ni(nj(l +  2t a-tb) +  t b-l)}Vi 

M3 =  runjKrij  +  2)t a +  n 2{ 1 + ta -  t b) +  rn{nj{t b -  3 ) +  3( 1 -  t a) -  t b} -  2}V 2 

M4 =  n 2[n2(2-tb)-nlta +  (t a-l)}Vl
3 

Let u s first  examin e th e cas e wher e t a <  t i1^ =  -  Since M i =  n 3rijta >  0 , 

FBL{V:) - o o a s Vj  - o o , an d FBL{Vj) +o o a s Vj  +oo .Note tha t FBL{Vj = 

0) =  n 2[n2(2 -  t b) -  mt a +  (t „ -  l)]V 3 >  0  fo r m  >  2 , n,  >  2 , 0  <  t a <  1, 
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and 0  <  t b <  l;an d F BL(Vj =  V / ) =  ( 1 -  t b)m(ni +  n, - -  l) 2V? >  0 . Further -

more, w e prove d i n Sectio n 4  tha t ^ NA(Vj =  Vj' 1) <  0  whe n t a <  Therefore, 

Fa
BL(Vj =  Vj 1) =  njfcVj  -  (ni  -  1  )Vi\n%^u

a
NA(Vj) <  0 . Thi s lead s to a  conclusion 

that the equation FBL(Vj) =  0  must have three roots, one of which is negative and the other 

two are positive. Le t v f } <  vj 4) <  v f ] ar e the three roots of the equation F BL(Vj =  0) . 

Then v} 3) <  0 ; and vj 5) >  Vj 4) >  0 . Becaus e the functio n F BL(Vj) i s continuous i n Vj, 

and F BL(Vj =  V j ) >  0 ; F BL(Vj =  Vj 1) <  0 , i t follows that a t leas t on e positiv e roo t 

must b e i n the rang e (Vj,  Vj 1). Similarly , sinc e F BL(Vj =  Vj 1) <  0  an d the functio n 

FBL(Vj) tend s to positive infinit y as Vj  tend s to positiv e infinity , i t i s clear that the equa -

tion F BL(Vj) =  0  must have at least one positive roo t i n the range [Vj 1, +oo) . Thi s lead s 

to a conclusion tha t vjmust b e in the range ( V j , Vj1) ,  while Vj 5^ mus t be i n the range 

[Vj1, +oo) . I t follows that FBL(Vj) i s non negative when V j <  Vj  <  v} 4), an d F BL(Vj) 

is negative whe n vj^  <  Vj  <  Vj 1. Th e critica l leve l o f surplu s Vj*  the n equal s to vf- 4\ 

This proves the first part of Proposition 3.6 . Figur e 3.6 illustrates the behavior of A BL(Vj) 

and A%NA(Vj) whe n the tax rate of country A  i s bellow the threshold leve l t^  =  Tl
nj~1_1 • 

Next, consider the second case where the tax rate of country A  exceed s the threshold 

level t (
a

1} =  A s before , we observe that FBL(Vj =  V j ) >  0 . As we proved in the 

previous section , whe n t a >  w e hav e Vj 2> <  Vj 1, wher e vj 2> i s the positive roo t o f 

the equatio n NA (Vj) =  0 . W e also proved that NA (Vj =  Vj 1) >  0  when t a >  t [j]. 

Therefore, i t i s straightforwar d tha t F BL(Vj =  v} 2)) >  0  an d F BL(Vj =  Vj 1) >  0 . 

Observe tha t ^ ^ ( V j =  V j ) =  -n.V 2^ +  Uj  -  1 ) K ( 2 -  t a) +  m(nj  -  2)( 1 -

4)] <  0  for rii >  2 , rij  >  2 . Because the function F BL(Vj) tend s to positive infinit y as Vj 
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Figure 3.6 : Country A ' s welfar e change unde r bilateral liberalizatio n -  Lo w t a 

tends to positive infinity , its local miniu m must occur at some V j greater than VjL. W e are 

interested in finding out whether this local minium occurs in the interval V^ <  V j <  V" . 

It turn s ou t tha t thi s wil l depend s o n th e sig n o f dF ^dyV^ (Vj)  evaluate d a t Vj  =  V". 

If dF °'ayV^ (Vj  =  V- 1) <  0 , th e functio n F BL(Vj) continuousl y decreases , bu t remain s 

positive, ove r th e entir e interva l Vf 1 <  Vj  <  V }
H. Thi s implie s welfar e improvement , 

ABL(Vj) >  0  for all Vj  £  (Vj L, V"),  whic h proves the second part of Proposition 3.6 . I f 

(Vi ~  ^J 1) >  ^ oca' minimum °f functio n FBL(Vj) mus t occur in the range 

Vj' <  V j <  V B . I n what follows , w e specif y conditions o n the parameter s unde r which 

dFa
dyV3\Vj =  Vf 1) i s negative or positive. 

Substituting Vj  =  V"  int o dFa
dyVj^ an d collect terms for ta, w e have 

dFa
BL(V3) H  _  mnjjTH  +  n j - l W 
dVj {Vj  =  V j ) ~ W^W  [  "  J 
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Case n i / n j t b V tb ta SFbl(V ) 
8Vj J  ' 

1 = 2, rij = 2 ti2)<ty< 0 0 < ^ < 1 t?±t„< 1 Positive 

2 {rij =2,n,  > 3 } 

{ 3 <  tij <  4, n, > 2 } 

{rij >5,2<n, <«/" } 

^ ( 2 ) < o < ; 6
< 3 ) 

2.1 0 <tb<tb
m 

2.1.1 ta
m<ta<ta

W Negative o r Zer o 

2.1.2 ta
m<ta± 1 Positive 

2.2 ^<tb< 1 t„m±ta<\ Positive 

3 {« , >5,n,  >w, c,) } o < r ® < 4 » 

3.1 0 <tb<tbV t^Zt.ZX Negative o r Zer o 

3.2 

3.2.1 Negative o r Zer o 

3.2.2 t}2)±ta< 1 Positive 

3.3 Positive 

SFfL(V.) „ 
Table 3.2 : Sig n o f • — ^ (V j =  V") conditionin g o n parameters' value s 

where Ti =  [n 2
j + 2ninj +  (n i +  nj —  2)] > 0  and r2 =  2{rij  - 1 ) + rii(rij -  1) 2(1 — tb) >  0 . 

Since ^ f r t" / ) ! 1 ^ >  w e w i l 1 b e intereste d in the sign of function TBL(ta) =  n t „ -

r2 , whic h i s a n increasin g functio n i n t a. Se t T BL (t a) =  0  an d solv e fo r t a, w e hav e 

ta =  t {a] =  a . Therefor e TBL(ta) <  0  if ta <  ii 2) an d TBL (t a) >  0  i f ta >  t {a]. Recal l 

that we currently examine the case where —j — a  <  1 , and note that the values 

of t^  an d ti2' depen d on n2, rij  an d t b. Therefore , our next step i s to determine the value 

ranking o f three terms t £ \ ti 2) an d 1  conditioning o n admissibl e domain s o f n i} rij,  an d 

tb, an d fro m ther e w e ca n determin e th e valu e rang e o f t a tha t ensur e th e positivit y o r 

the negativit y o f dF ^gyVj^ (Vj  =  V 'j*). Th e detai l proo f i s provide d i n Appendix 3.A . W e 

summarize the results in Table 3.2. 
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Figure 3.7 : Country A' s welfar e change unde r bilateral liberalizatio n 

dFBL(V) 
High t a and ' ' } / ' ' { V J = F , " ) < 0 

In Table 3.2 , the values of n t
a ) , t f \ t f \ t (a\ an d t£2) ar e 

n. (1) =  Uj  -  1 
rij- 4 

, ( 2 ) "j K K - -  4 ) -  ( ni ~ !)] 
b n  (n  •  —  1̂ 2 

*(3) lb 

e 

n^rij -  l) 2 

(rij -  1  )n2 +  (n 2 -  4n ^ + 2 ) rii  -  rij(rij  -  1 ) 
rii 

nj ~  1 
rii + rij  -  1 

( n j -  1)  {fii  +  rij  -  1) 

2{rij —  1) + riiijij  —  1)2(1 —  tb) 
n2 +  2niTij  +  [rii  + rij  —  2) 

Figures 3.7 and 3.8 demonstrate the two scenarios where 9 F a
d y^' \Vj =  V" ) take s negative 

and positive values respectively . 

In Figure 3.7, function ABL(Vj) continuousl y decrease s but remains positive over the 

entire range (Vj L, V")  .  This happens when ta remain s high while tb remain s low as shown 
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Figure 3 . 8 : Country A ' s welfar e change unde r bilateral liberalizatio n 

dFBL(V) 
Hight ta and "J  (Vj  = VJ")>0 

in three cases (2.1.1), (3.1 ) and (3.2.1) from Table 3.2. Not e that in all these three cases t b 

remains below a  threshold level t f \ Thi s completes the proof of Proposition 3.6. B 

In comparison t o the welfar e leve l unde r unilatera l liberalization , countr y A  gain s 

an additiona l amoun t o f welfare , whic h equal s t o th e expecte d profi t obtaine d fro m it s 

firms' operation s i n foreig n countr y (countr y B).  Thi s welfar e improvemen t i s resulte d 

from bilateral liberalization , unde r which country A  doe s not only allow fo r foreign entry, 

but also gains access to country B's  market . The additional profi t helps to shift A^ NA(Vj) 

upward. I n al l Figur e 3.6 , Figur e 3. 7 an d Figur e 3.8 , w e ca n se e Af L(Vj) lie s abov e 

A^na(Vj) fo r the entir e admissibl e rang e o f Vj,  i.e . fo r Vj  6  (V j
L,V/i) .  Recal l fro m 

part 2 & 3 of Proposition 3. 3 that the welfare effect of unilateral liberalizatio n o n country 

A i s negative fo r Vj €  (V/ J, V-1) whe n the tax rate ta i s bellow the threshold leve l t^  = 
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"' 1  .  The additional profit resulted from bilateral liberalization helps to shrink the range Tli~T~Tlj 1 

of Vj  withi n which the welfare effect on country A  i s negative. Thi s range, unde r bilateral 

liberalization, i s (V**,  V").  Fo r V3 e  ( V f , V**) ,  country A  ha s a net gain from bilateral 

liberalization. 

When the tax rate of country A i s above the threshold leve l ta\  th e large tax revenue 

helps t o partially offse t the negative welfar e effec t of domestic firms'  inefficiency . Give n 

the tax rate of country B  i s relatively low , the additiona l profi t resulted fro m bilateral lib -

eralization ca n b e larg e enoug h t o completel y offse t any welfar e los s du e t o inefficienc y 

of firms  i  i n country A.  A s th e result , th e differenc e i n the level s o f gros s valuatio n be -

tween firms  i  an d firms  j  ca n becom e irrelevan t an d countr y A  ha s ne t positiv e welfar e 

effect over the entire admissible rang e of Vj  [i.e. , for all Vj  €  ( V f , Vf1)] .  Given the con -

ditions tha t ensure positiv e welfar e effec t fo r country A,  a  question arise s whethe r thes e 

conditions creat e a  win-win solutio n fo r both countries . Obviously , i n order to gai n from 

bilateral liberalization, country B woul d want to raise it own tax rate. This, however, would 

negatively affec t country A's welfar e and could make country A  becom e worse off. There -

fore, whe n countrie s ar e fully asymmetric , i t could b e difficult , i f not impossibl e reac h a 

mutually beneficial position when bilateral liberalizatio n i s allowed. 

3.6 Concludin g Remark s 

Over the past few decades, member s of the GATT (1947) an d the WTO (1994) hav e been 

successful i n expanding the coverage of liberalization i n trade and services through rounds 

of negotiations . They , however , hav e no t bee n abl e to effectivel y brin g governmen t pro -
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curements under a comprehensive se t of international regulations . A s the result, the current 

Agreement o n Governmen t Procuremen t onl y cover s abou t a  third o f the WT O member s 

and i s stil l subjec t t o man y exception s an d exclusions . I n thi s chapter , usin g Tullock' s 

model o f rent-seeking , w e sho w tha t bilatera l liberalizatio n o f governmen t procuremen t 

might not always be mutually beneficial . Whe n countries are partially symmetri c i n terms 

of economi c capacit y an d ta x policy , ther e exis t condition s wher e bilatera l liberalizatio n 

becomes a  win-win solutio n fo r the partie s involved . However , whe n countrie s ar e com -

pletely asymmetric , w e sho w that a country ma y gain fro m bilateral trad e liberalizatio n i f 

its tax rate i s sufficiently high, whil e the tax rate of the other country mus t be sufficiently 

low. Th e results obtained i n this chapter have shed lights on the current position of negoti -

ations on liberalizing governmen t procurement within the WTO. They sugges t plurilatera l 

agreements o n governmen t procuremen t coul d b e forme d amon g countrie s wit h simila r 

economic conditions . Suc h agreements, however , are hard to reach between countries with 

a large degree of economic asymmetry . 

Our model ca n b e extende d t o allo w fo r comparative advantag e i n lobbyin g effort s 

exerted by firms participating i n contests for government contracts . I t could be argued that 

foreign firms' rent seeking efforts may not be as effective as those of domestic firms. This is 

because the later group may have advantages in terms of information on channels by which 

a government' s decisio n ca n b e influenced . Th e incorporatio n o f comparativ e advantag e 

in lobbying int o our model coul d rais e barrier for foreign firms to bid for domestic publi c 

procurements. Thi s ca n lea d to a  reduction i n the rang e o f conditions tha t ensure mutua l 

benefits of parties involved i n bilateral liberalizatio n o f government procurements . 
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Appendices to Chapter 3 

3.A Th e sign of dFa
dyV^(Vj =  V j H ) conditioning o n parameters ' 

values 

Define T b
L^\tb) =  t^  —  1 . Observ e tha t T BL(,1\tb) i s a  decrease functio n i n t b. Se t 

Tb
BL(1\tb) =  0  an d solv e fo r t b, w e hav e t b =  t (2) =  •  Therefore 

T b
m (t b) >  0  t (2) >  1  if f 0  <  t b <  4 2); an d T b

L(1) (t b) <  O o t f <  1  if f 

t(
b
2) <  t b <  1 . Not e tha t t (

b
2) <  1  fo r al l n , >  2  an d rij  >  2 . Further , t {2) <  0 

for { 2 <  nj  <  4 > 2 } an d fo r jn, - >  5, 2 <  m  <  ^  =  " l^ } ;  0  <  t (
b
2) <  1  fo r 

{nj >5  ,n t> =  nS 1}}-

Define T b
L{2\tb) =  ii 2) -  ti 1}. T b

L(2\tb) i s als o a  decreas e functio n i n t b. Se t 

rriBL(2) / , s  „  ,  ,  f  ,  ,  ,  , (3 ) _  (n j-l)n^+(n^-4nj+2)ni-nj(nj-l) Tb \t b) =  0  and solv e fo r tb, w e hav e t b =  t\>  =  ^(V -iXm+nj-i) '  As 

before, T b
m(tb) >  0  ^  t {2) >  t^  if f 0 <  t b <  an d TBL(2\tb) t {2) <  tP 

iff tf^ < t b < 1 . Note tha t <  i[ 3) <  1  for all m  >  2  and ra,- > 2 . Further , <  0 

only whe n {rij  =  2 , rij =  2} ; >  0  fo r all othe r combinations o f rij  and rij,  i.e . fo r 

{rij =  2,7i j >  3 } and {rij  >  3 , n, >  2 } . It is also easy to prove that tf <  t < 1  for all 

{rii > 2 , r i j > 2} . 

We now examine three cases. 

Case 1 : i f ' <  4 3) <  0 - This case happen s only whe n {rii  =  2 , rij =  2} . Sinc e t b 

can onl y take an y value i n the range [0,1] , w e hav e t b >  t^  >  t f) fo r any t b e  [0,1] . 

Therefore we hav e T b
BL{1) (t b) <  0  & t {2) <  I  an d TBL(2\tb) < 0 ^ t {2) <  tP,  whic h 
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lead to <  t (a] <  1 . Consequently, ta >  t (j] T* L (t a) >0^  aF *a^Vi) (Vj =  Vj 1) >  0 

for all ta €  t ( j \ l . 

Case 2: tf^  <  0  <  t f \ This case happens when {rij =  2 , n, >  3 } or {3 <  rij  <  4 , n, > 

or |r i j >  5 , < 2 rii <  n^  =  ^ ^ | . Sinc e tb € [0,1] , we have two sub-cases : 

• Cas e 2.1 : t (2) <  0  <  t b <  t f \ I n this case, w e have tP <  t (j] <  1 . Therefore, 

= Vj*)<0  fo r <t a< e  an d ^ ^ ( V j =  Vj 1) >  0  for 

t(j] <t a< 1. 

• Cas e 2.2 : t f ] <  0  <  t f ] <  t b <  1 . I n this case , w e hav e t (j] <  t (j] <  1  and 

consequently hav e the same results as in Case 1 . 

Case 3: 0  <  t[ 2) <  Thi s case happen s when jn ^ >  5 , n; >  n f ) =  •  We 

have three sub-cases 

• Cas e 3.1 : 0  <  t b <  t f ] <  t f ] . In this case , w e hav e t^ <  1  <  t (j]. Therefore , 

« 5 M ( v ; . =  l ^ ) < 0 f b r a l lt ae t{1) 1 i<a ,  J-

• Cas e 3.2: 0  <  tf^  <  t b <  I n this case, we have t< t i2) <  1  and consequently 

have the same results as in case 2.1. 

Case 3.3 : 0  <  t[ 2) <  ^  <  t b <  1.  In  thi s case , w e hav e t (j] <  t (j] <  1  and 

consequently have the same results as in case 1 . 
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In this thesis , w e addres s three importan t economi c issue s that have emerge d i n to-

day's globalize d worl d economy . Thes e includ e internationa l outsourcing , fai r trade and 

liberalization o f government procurement . I n the first essay, usin g a  model o f outsourcin g 

by monopolisticall y competitiv e firms,  w e sho w that , eve n i n the case o f flexible  domes -

tic wages, internationa l outsourcin g (and/o r re-location o f plants to a low-wage economy ) 

by hom e firms may worsen th e welfare o f the home countr y an d reduce th e profit s of al l 

firms in the industry, eve n though i t is individually rationa l fo r each firm to choose to out-

source. W e sho w tha t i f a  socia l planne r fo r the hom e countr y ca n choos e th e exten t o f 

international outsourcing , hi s optima l choic e wil l no t coincid e wit h th e equilibriu m out -

come unde r laissez-faire . A  wag e subsid y ma y improv e welfare . Whe n th e wag e i n the 

home country is rigid we show that outsourcing is welfare-improving for the home country 

if and only if the sum of the "trade creation" effect and the "exploitation effect" exceeds the 

"trade diversion" effect of the access to the low-wage labo r in the foreign country. Th e es -

say also assesses the model in a two-period framework, where each domestic firm faces the 

choice between outsourcing (o r re-location) in the first period, or in the second period. De -

laying outsourcing can be gainful because the fixed cost of outsourcing may fall over time. 

On the other hand, delayin g mean s the firm's variable productio n cos t i n period 1  will b e 

higher than that o f rival s who ar e outsourcing . Th e equilibriu m o f thi s two-period gam e 

may involv e som e firms  outsourcing i n period 1 , while other s wil l outsourc e i n period 2 , 

even though ex-ante the y are identica l firms.  Unde r monopolistic competition , i n equilib -

120 
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rium, the sum of discounted profits is identical for all firms. Again, a  social planner for the 

home country may choos e a  different speed o f outsourcing than the speed achieve d b y an 

industry under laissez-faire . 

The secon d essa y explore s th e market for fair-trade products. I t employs a  duopoly 

model involving a firm producing a fair-trade product in competition against a conventional 

firm producing a standard product. The concept of "economic identity" (Akerlof and Kran-

ton, 2000 ) i s used to model consumers ' deman d fo r fair-trade products . Th e essa y show s 

how, i n the shor t run , th e parameter s o f the identit y functio n ca n impac t th e equilibriu m 

prices, an d i n the mediu m run , ho w the y impac t the conventiona l firm's  choic e o f it s po -

sition i n the produc t space . I n the lon g run , however , th e fair-trad e firm may b e abl e t o 

influence the parameters of the identity function, for its own advantage . 

The las t essa y use s th e contes t mode l (Tullock , 1980 , Rowle y e t al. , 1988 , Hill -

man an d Riley, 1989 , Nitzan , 1994 ) t o assess welfar e effect s of bilatera l liberalizatio n o f 

government procurement . I t show s tha t ther e exist s a  singl e conditio n tha t ensure s ac -

tive participation s o f al l firms  i n al l contests . Whe n thi s condition i s violated , i.e . unde r 

a dominant-countr y case , th e dominatin g countr y alway s gain s fro m trad e liberalization , 

while welfar e o f th e dominate d countr y improve s onl y i f it s corporat e ta x i s sufficientl y 

high. Unde r full participation of all firms, i.e. no country dominates the markets, and coun-

tries are partially symmetric, there exist conditions where bilateral liberalization is mutually 

beneficial to both countries. Whe n countries are completely asymmetric, i t is showed that a 

country may gain from bilateral trade liberalization i f its tax rate is sufficiently high, whil e 

the tax rate of the other country i s sufficiently low. Th e results obtained i n this essay hav e 
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shed lights on the current position of negotiations on liberalizing government procuremen t 

within the WTO . They sugges t plurilatera l agreement s o n government procuremen t coul d 

be formed among countries with similar economic conditions . Suc h agreements, however , 

are hard to reach between countries with a large degree of economic asymmetry . 

The process o f economic globalizatio n i s not only irreversibl e bu t also continue s t o 

accelerate. I t is therefore important fo r each country to decide o n what shoul d be the best 

way to take advantage of the opportunities that globalization ha s brought about, and at the 

same tim e to protec t an d improv e it s own nationa l welfare . This , however , i s not an easy 

task. I t requires good understandings o f current economic problem s that come alon g wit h 

the ongoin g integratio n process . Ou r studie s o f th e thre e economi c issue s presente d i n 

this thesis are by no mean complete . Improvement s o n and extensions o f our models wil l 

not only contribute to a better understanding of the issues, but also help making appropriate 

policy recommendations to enhance the economic benefits of today's globalization process . 
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