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1. Introduction

A magjor concern for managers of team sports leagues is simultaneously maintaining the
competitive balance between the teams comprising the league, and remaining competitive
with respect to other leagues. The latter requirement is necessary in order to remain able
to attract talented players who are raised or playing in other leagues. The former
requirement is realized if the distribution of talents among the teams is relatively
homogeneous. Traditionally, league managers have sought to safeguard competitive
balance within the league by controlling the market for players. For instance, in the
European football leagues it has long been common practice to assume the clubs to be the
owners of players they have under contract. Even after a contract expired players were
not entitled to play for another club without permission of their former club. This club
was even allowed to demand financial compensation for a change in club by a former
player. This practice ended with the so-called 1995 Bosman judgment by the Court of
Justice of the European Union, ruling that transfer fees after the expiration of a contract
were an obstacle to the free movements of workers, one of the fundamenta rights upon
which the European Union is based.

Another mechanism to maintain competitive balance is by proportiona redistributing
revenues from ticket sales or broadcasting rights. The ‘small’ clubs are thus being
prevented from getting poorer. This practice has been common in the mgjor US sports
leagues (Szymanski, 2003), but in the economics sports literature its effectiveness has
been questioned. According to the so-called invariance principle (El-Hodiri and Quirk,
1971) the distribution of talent among clubs will be biased towards the big clubs, and
measures to curb free mobility of players, like the transfer fee systems in European
football, are ineffective for safeguarding competitive balance. The principle of free
mobility then should be weighed more heavily as it prevents owners of competitions to

abuse their monopsonistic power towards the players and the consumers.

Zymanski and Késenne (2004) even go one step further by arguing that redistribution
towards the weak drawing teams will blunt the incentives for team owners to compete,
since the returns to winning are reduced. In the same vein Palomino and Sakovics (2004)

argue that in an environment where different leagues compete for the top star players, it is



in the interest of each and every league to provide its teams the incentives to bid a high
price for the top talents compared to foreign teams. A performance-based distribution of

revenues provides such incentives.

However, an aspect that has been relatively undervalued is that most migration of players
in European football has been in the direction of the ‘big’ leagues, i.e. England, Spain,
Italy, and, to alesser extent, Germany. After the Bosman ruling the small leagues tried to
hold on to their talents by offering them long-term contracts (Fees and Muehlheuser,
2003a and 2003b), but in the end the best talents of the small leagues are playing in those
big leagues.

While within one league a decline of competitive balance tends to be corrected one way
or another, between leagues such an automatic correction mechanism does not seem to
operate. Free mobility of players will be inefficient if the marginal loss of the small
sending league is larger than the marginal benefit of the big receiving league. However,
interestingly, free mobility of players can under special circumstances aso lead to
inefficiently low migration flows from the small to the big leagues. In particular, thisis

the case when talents have to be trained before they can play in the league.

It isrelatively straightforward to demonstrate along the lines of the classic Boadway and
Flatters (1982)-paper that in case ‘big’ and ‘small’ leagues co-exist as is the case in
European football, migration flows can turn out to be inefficiently large (or, sometimes,
small). Intervention from the federal (football) authority is therefore necessary in order to
restore efficiency. These interventions can be financial measures like redistributing
revenues from the big and rich leagues to the small and poor leagues. In this circumstance
an ‘old-fashioned’ transfer fee system can provide a correction to inefficient migration
flows of footbal players. In case migration is too large, these transfer fees are
comparable to the equalization transfers in the fiscal-federalism literature (see Boadway,
2004, for an overview) from better-off to less well-off jurisdictions. If the number of
talents in each league is exogenously given, transfer payments for the emigration of
talents correct an inequitable distribution of welfare across leagues. In generd, the

optimal transfer fee rate is a positive function of players capability, a negative function



of the relative size of the home country of the talents, and should moreover be relatively

high when talents are in high demand.

But, direct or indirect migration controls can also be used to restore efficiency. Previously
such controls were realized in European football by the so-caled nationality rule. This
rule allowed national football associations to limit the number of foreign players a team
in a given association was alowed to field. By regulating the maximum number of
foreign players, migration of players was effectively restricted and the quality of the
smaller leagues protected. It goes without saying that within the common market of the
EU, this practice had to be abolished. Indeed, as a part of the Bosman ruling, the
European Court of Justice also held that the nationality rule constituted an obstacle to the

freedom of movement and was therefore prohibited.

Another example of a migration control is the so-caled ‘home-grown’ player rule,
recently introduced by the European Football Association (UEFA). According to this
rule, clubs can only enter a European competition, like the Champions League, if their
roster of players contains at least a certain number of players who were educated by the
club itself. This rule obvioudly restricts the demand for foreign players and thus restricts
migration in an indirect way. However, as in the current formulation of the home-grown
rule the nationality of the trained playersis left unidentified, the rule is not necessarily an
infringement upon EU principles. Recently, the European Parliament even explicitly has
declared itself in favor of the home-grown rule as a means to restore competitive balance

in European football.

If talents are to be trained in order to become top players, free and uncompensated
migration of players will diminish the incentives for national leagues to provide
schooling to talented players. As a result the supply of talents will be too low. Transfer
fees can lead to a correction to atoo low supply of talents because of the lack of training
facilities. However, athough introducing transfer fees for migrating players will be
Pareto improving compared to a free market migration equilibrium of football players,

oversupply of talentsin the small league can emerge.

In an equilibrium with endogenous talents small leagues will not have any training

facilities if the migration of their talents to the big leagues go uncompensated. The
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demand for their talents can be limited, however, if a home-grown players rule is
operative. In that case, the big leagues should have their own training facilities before
they can demand foreign talents. The rule, therefore, can make it advantageous for the
small league to have training facilities for their talents. As we will see, however, in the
context of our model, the home-grown condition should be very strong in order for the
positive effect on the small league’s training facility to become operative. Moreover, the
primary beneficiary of a home-grown rule appears to be the big league, especialy when
talents are highly capable.

In the next section the basic model will be developed. In section 3 we deal with the case
where talents are exogenously given, while in section 4 talents have to be trained before
they can play in one of the leagues. For both cases we demonstrate the inefficiency of
migration by comparing the market equilibrium with a socia-welfare optimum. The fifth

section concludes.

2. The Model

Assume two ‘football leagues', a large one, in country 1, and a small one in country 2.
The production value of football in country i is given by Y; = Nia“Ti (i=12), where
T; <1 represents the number of talented players in the competition, and o >1, represent
their capability assumed to be equal across talents. The maximum number of talented
players, supposed to be equal to one, reflects the fixed number of players in a
competition. Talents are supposed to be homogeneous in quality. That means the issue of
deciding how many ‘veterans or ‘rookies should be in the line up (Tervio, 2006) is no
matter of concern for the owners of the league. The variable N, can be thought of as the
population in the country of league i (i=12) and indicates the market size of the

football product. Population size is attached as a multiplicative factor to take account of
the public-good characteristics of the product, implying that in larger countries a given
amount of football talent can generate a larger product, and a larger profit as a

consequence, than in asmall country.



We make the implicit assumption that if the number of talentsis not sufficient to man the
competition, talents will be supplemented by players with a mediocre talent, having a
capability equal to one, who are not paid for their services. Talents are assumed to be
scarce, while non-talented players are in abundant supply. Talented players get their
marginal product «Y paid. Time is not playing an explicit role in the model. The time
horizon of the contract (Fees and Muehlheuser, 2003a and 2003b) is thus not relevant. If
T talents play in a competition total wage paid equals oTY . The parameter o <1
indicates that the football industry is a profit generating business, so that salaries to the
players do not exhaust the profit. The profits in a league are equa to the value of the

product, Y, minus the wages for talented and the training costs, if any, plus or minus the

revenues or outlays associated with the possible existence of atransfer fee system.

The number of talents a league wants to employ follows from profit maximization. If this
number is larger than the number of native talents in the league the league has the option
to hire talents from the other league. Population in country 1 is larger than in country 2:

N1 > N,. Thisimplies that the wage league 1 can pay to atalented player is higher than
the wage league 2 can afford. We, therefore, assume that the big league always gets the

talents from the small league that it wants to hire, and no negotiation with the small
league is needed to hire the talent. The small league can at most employ its own native
talents.

Regarding the total number of talents in the two countries we start in section 3 with the
assumption that the total number of talents is exogenoudy given. In section 4. we allow
for the possibility that by investing in talents the number of talents present in an economy
can be affected. We assume a logarithmic talent production function where an investment

ej > 1produceso loge; talents.

3. Migration with exogenous talents

In this section we first consider the market equilibrium in a world where talented players
can freely migrate to other leagues, without any compensating transfers to be paid by the
new league. The welfare properties of this market equilibrium are then derived, and,



finaly, we will consider whether a transfer fee system can correct the uncompensated

market equilibrium and mimic the social-welfare optimum.

Table 1 Number of playersin league 1 and welfare in both leagues’

a=0.1 a=03 a=05 a=07 a=09
T Wy W T¢ Wy We T Wi W T Wi W Tp Wi W;

A: Market demand
oc=7 | 1004694 1956 100 4832 1956 097 4885 209.2 0.69 4885 2044 054 4885 209.2

o=11 | 100 4740 1956 1.00 496.8 1956 100 511.1 1956 0.83 512.8 2034 0.65 512.8 2145
o =15 | 1.00 477.1 1956 100 506.1 1956 100 526.6 1956 0.90 5317 2014 0.70 5317 216.4
B: Optimal location with N, /N, =10

o=7 |1004694 230 1004832 230 092 4885 234 066 4885 249 053 4885 258
o=11 | 1.00 4740 230 1.00 4968 23.0 1.00 5111 230 080 5127 249 0.63 5128 27.0
o=15 | 100 4771 230 100 506.1 230 100 526.6 230 0.87 531.6 246 0.68 531.6 27.4
C: Optimal location with N, /N, =5

o=7 |1004694 600 1004832 600 087 4881 611 0.64 4833 639 0.53 4885 654
o=11 | 100 4740 60.0 100 496.8 600 100 5111 600 0.77 5123 642 061 512.6 68.1
o=15 | 100 4771 600 100 506.1 600 100 5266 59.9 0.83 5309 638 0.66 5312 69.2
D: Optimal location with N, /N, =2

o=7 | 10046941956 100 4832 1956 0.71 485.8 2018 0.58 487.5 2068 051 488.4 209.4
o=11 | 100 47401956 100 496.8 1956 0.85 507.1 200.7 0.66 509.3 210.6  0.56 511.3 217.8
o=15 | 1.00 477.11956  1.00 506.1 1956 0.93 524.0 1985 0.71 526.3 211.8 0.59 528.7 222.4

E: Optimal location and lump-sum redistribution with N, /N, =2

To SWNTSWHT T, sWNT swHT T SWNT swET T, swT swT T ST swtT
o=7 | 10066356652 1006788 679.7 0.75 687.6 687.9 0.58 694.3 694.3 051 697.8 697.8
o=11 | 1.00 669.6 669.9 100 692.4 6945 0.88 707.8 710.7 0.70 7199 720.6 054 728.1 729.2
o=15 | 1.00 6727 673.1 1.00 701.7 705.0 1.00 7225 728.9 0.72 737.1 7405 0.58 750.1 751.6

“The total number of players T is assumed to be equal to one; the big league has market size N, =100.

The entries indicate the number of players in league 1, T, generated by the market (Panel A); or
representing the optimal number of players in league 1 calculated from eq. (2), (Panels B-D), and the
welfare for the leagues, W, and W,, defined by W; = N; logIT;,i =1,2.For the market case, N, =50is

assumed. "Panel E displays the number of players and the total welfare without (SW"') and with (SW'T)
lump-sum redistributions, respectively

3.1 The market without transfer fees

The most interesting case to consider is where in the big league at least the number of

talents available in the own country is less than the maximum number of players that can



be employed in the competition, T, <1. where a hat ~ indicates the exogenously given
number of talents in a country. As the big league can afford to pay higher wages to
talents, the league has the option to ‘import’ talents from the small league 2. Whether it is
profitable for the big league to supplement their own talents by talents from the other
league follows from profit maximization. The profit obtained by league 1 equas
I11 =Y1(1-aTy). Profit maximization will lead to a demand for talented players equal to

Ty =@Q-1/logo)/a .

Notice that the demand for players is a decreasing function of « and an increasing
function of o, but isindependent of market size. Moreover, if an interior solution holds,

i.e. Ty <1, profit only depends on o, while the assumed scarcity of talents will hold as
long as(l-1/logc)/a > (Ty +T,)/2. Finadly, the demand by league 1 will imply a

complete manning of the league with talented players, i.e,, Ty =1, ifa <1-1/logo.

The effects of changes in the parameters on the alocation of talents can be read off from
panel A of Table 1 that illustrates the relationship between the market alocation and the
key parameters of our model of the football market, i.e., the profitability of the football
industry, the size of the market and players capability. In Table 1 the total number of
available talents for both leagues together is equal to one. If the demand for talentsis high
(a=0.1 or ¢ =0.3) the market locates all the talents to the big league. For a median
value of «, i.e., @ =0.5 league 1 demands all the talents only if their capability is high
(o0 =11 or o =15). For low demand (« = 0.7 ora = 0.9) league 2 will receive some of

the talents, but this amount will decrease with rising players’ capability.
3.2 The social optimum: the efficient allocation of players

Given symmetry in the parameters o and o for both leagues, the demand for talents will
be the same in the two leagues. The market, however, allocates most of the players to
league 1, implying that league 1 can, but league 2 cannot maximize its profits. From a
socia welfare perspective this migration equilibrium can be motivated if the welfare gain
for country 1 from the immigration of the margina talented player is larger than the
welfare loss for country 2 from the emigration of this player from country 2. In the

context of our model and given our parameter choice this will actually never be the case.
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In other words, the market equilibrium will not be a social optimum. The reason for the
possibility of a non-optimal migration equilibrium has been known for quite sometimein
the fiscal-federalism literature (see, e.g., Boadway and Flatters, 1982 and the recent
survey by Boadway, 2004). In particular, in accepting the wage offer from the large
league the talents disregard the loss in the profit per capita they inflict on the owners of

the small country.

To elaborate this point, we assume that the inhabitants of the two countries are the
owners of the competition, and that the profit generates an individual utility equa to
logIl;. Moreover, a federal football ingtitution (FFI), like the UEFA in European
football, exists that takes the utility of both league owners into account. This institution

maximizes social welfare that is equal to

W = Nj logIl; + N5 logITs. (1)

The total number of players equals 'fl +'I:2 =T. The FFI can calculate the optimal

alocation of the T talented players among the two leagues, assuming an interior
solution, by equating the marginal benefit of immigration for league 1 with the marginal

loss of immigration for league 2, which for this case can be written as:

a a
=Ny(alogo -
ary) Nl e

MB]_ = Nl(a|OgO'—1 )E MBZ (2)

To learn whether condition (2) holds, consider first the case when the market generates an

interior solution Ty <1, i.e. e =0.5ando =7, = 0.7, = 0.9. Insert the market demand

for talents in league 1 into the definition of MB;. Then we get MB; =0. In league 2
Ts =T — T, talents will play. Inserting this into the definition of MB, we find that

MB, >0 if and only if (2—a'I:)|ogo-—2>0. Given our choice of parameters this
condition will aways be fulfilled. So, the market demand by the big league implies that
in market equilibrium it will hold that MB; < MB». In other words, the free market for
talented players generates a situation where too many talents are playing in the big

league.



On the other hand, consider the case where a corner solution occurs, or, league 1 will
demand all the talents in the market, T; =1. We know that league 1 will demand all the
talents if « =0.1anda =0.3 and if o =0.5for o =11and o =15. Given that T; =1and
T, =0, we can derive from the definitions of MB; and MB,, given in condition (2), that
MB; > MB, will hold if N;/N5 > (logo -1)/(logo —1/(1—-).In other words, if this
inequality holds, the number of talents playing in league 2 is always too high from a
social welfare point of view. If it were possible to increase team size and if additional
talents came available, it would be optimal to have them migrating to league 1. It is easy
to check that the inequality will hold if Nqy/N, >2. However, if Ni/No =2, the
inequality will not hold for & = 0.5if o =11and o =15.

Panels B through D of Table 1 illustrate the above derived conditions. These panels
produce the optimal allocation of players as a function of the key parameters. If the
market demand for talentsis high (« = 0.1 or « =0.3), so that the market locates al the
talents in the big league, the market result generates even ‘too few’ talents in the big
league, as we have just seen.. For median demand (« = 0.5) the market leads to all talents
ending up in the big league if the talents' capability is high enough (o =11,15). Aswe
have just seen, this will not lead to an oversupply of talents in the big league, if the big
league has more than two times the small league’ s market size. Thisisintuitively clear. If
the big league is relatively large, it is more efficient to locate the talents in the big league
where, given the public-good nature of football, they produce more vaue than in the

small league.

In the cases where the market generates an oversupply of talents in league 1, the
oversupply islarger, for agiven value of « , if the difference between the market sizesin
the leagues, measured by N,/N,, is smaller. Moreover, the oversupply of talents in
league 1 increases with players capability, measured by the parameter o . Note,
however, that for larger relative size of the big league and larger players’ capability more
talents should be located in the big league.



3.3 The social optimum: the efficient allocation of players with lump-sum redistribution

If talents are allocated in the most efficient way, i.e., condition (2) holds, they will play in
the leagues where they generate the largest marginal profit. Obvioudly, this generates a
higher total welfare than the total welfare the market generates. If, however, lump-sum
redistributions are feasible between leagues, considerations of equity can play a larger
role in the allocation of talents. In particular, as can easily be derived, in this case the
profit per capitawill be equalized by the FFI. Panel E shows the allocation of talents and
the total social welfare without (SW"") and with (SW'T) lump-sum redistributions,
respectively. By alowing lump-sum redistributions social welfare increases above the
level when only talents are allocated. Interestingly, by showing more consideration for
the equity aspects, leading to transfers from the big league to the small league, more
talents can be allocated to the big league, compare the number of players, Ty, in Panels D

and E, respectively. As a result, the market equilibrium and the social welfare optimum
will coincide in a larger number of cases (compare Panels A and E), but for the cases

where an interior solution occurs, the market still implies an oversupply of talents in the
big league.
3.4 Correcting the market allocation by transfer fees

Most football associations in the world are not able (or may be even not willing) to locate
players according to some social-welfare objective. Some regulations of players
movement exist, however. In European football stipulations existed as to the minimum
number of native players that had to play in each club. Moreover, the transfer fee system
that existed prior to the Bosman ruling by the Court of Justice also had the indirect effect
of regulating the number of players that were migrating to other leagues. Negotiated
transfer fees enabled the small leagues to limit the migration of players from their

leagues, or to get compensation for the welfare loss.

Of course, there was no guarantee that the transfer fees implied the optimal allocation.
The point of this subsection, however, is that, giving enough information about the
parameters of the leagues, the FFI is for each transaction able to determine the transfer

rate that maximizes social welfare.
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Let us again indicate the number of home-grown talents in league i by 'fi (i=12) andthe

number of players that move from the small league to the big league by T»;. Assume that
for each migrated player the big league pays a transfer fee equal to z times the wage paid

to the talent. Then for the two leagues total profit can be written as:

Iy =Yy (1-a(Ty + 1+ 2)Tp1)), Tp = Yo (1—a(Ty —Tpy)) + 7a¥y T ©)
As before, al players that are in demand by the big league, will be migrating from the

small league. The first-order condition for the demand for players by the big league, i.e.

T»1, @assuming an interior solution equals:
Ty = (- (@Q+7)/logo —aTy) (e + ar) (4)

As expected the number of home grown talents and the size of the transfer fee have a

negative effect on the demand for foreign talents.

Given the market solution that is generated by eqg. (4) and the definitions of total profit for
the two leagues in eq. (3), the FFI can calculate the tax rate that maximizes the social-
welfare function (1). Although thisis a straightforward exercise we get a highly nonlinear

solution for the optimal transfer rate. Here, we only present the first-order derivative of

the social-welfare function, evaluated in z = 0. Under the condition that 'I:1 +'f1 =1, we

Oet,

: T, P\ A
%(T=O)=(Z(N1—N2)T21|OQO'+ N1+OZN2++C¥ 221+/2(5)
or 1—05(T2 _T21) 1—a(T2 _TZl)

where T2'1 =0Ty, /07 <0. Eq. (5) specifies the rationales for the implementation of a

transfer fee system. The first term indicates the loss of production value in league 1
relative to the gain in league 2. The second term represents the savings in wage payments
by league 1 that result from the lower demand for foreign talents. The third term
represents the additional wage payments by the small league due to the lower emigration
of talents, while the last term gives the gain in welfare for league 2 due to the transfer

payments that go along with the introduction of atransfer fee system.
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For all combinations of parameters that are used in Table 1 it holds that oW /67 >0 in
7=0. S0, in al cases total welfare increases if transfer fees are used to compensate the
small league for the emigration of their talents. This is even the case if it is optimal to

have all the talents playing in the big league.

Table 2. Transfer fees, the demand for foreign talents and social welfare”

a=0.1 a=0.3 a=05 a=0.7 a=0.9

To1 SW Tp1 SW Tp1 SW Tp1 SW To1 SW
r=0.00 050 665.0 0.50 678.8 0.47 684.8 0.19 6929 0.04 697.7
r=0.05 050 665.1 0.50 679.1 0.40 686.6 0.15 6938 0.01 697.8
r=0.10 050 665.1 0.50 679.3 0.34 6875 0.11 694.2 0.00 697.8
r=0.15 050 665.1 0.50 679.4 0.28 6879 0.07 694.3 0.00 697.8
=020 050 665.1 0.50 679.6 0.22 6879 0.04 6941 0.00 697.8
r=0.25 050 665.1 0.47 679.6 0.17 687.7 0.01 69338 0.00 697.8
r=0.30 050 6652 0.39 6795 0.13 687.4 0.00 693.7 0.00 697.8
r=0.35 050 6652 0.31 679.0 0.08 687.0 0.00 693.7 0.00 697.8
= 0.40 050 665.2 0.24 6785 0.04 686.6 0.00 693.7 0.00 697.8
=045 050 6652 0.18 6779 0.01 6859 0.00 693.7 0.00 697.8
= 0.50 050 665.2 0.12 6774 0.00 685.9 0.00 693.7 0.00 697.8
=055 050 665.2 0.06 676.8 0.00 685.9 0.00 693.7 0.00 697.8
= 0.60 050 665.2 0.00 676.2 0.00 685.9 0.00 693.7 0.00 697.8

The value of the parameters used for this calculation are: o = 7, N, =100, N, =50, 'T’l =0.5, 'i’z =0.5.

In Table 2, the effect of one of the key parameters of the model, i.e.,, « the parameter
decisive for the demand for exogenous talents by the football industry, on the optimal
transfer rate is displayed. In this example talents are scarce (i.e. 'fl =0.5and 1:2 =0.5),
and their capability is relatively low (o = 7). The big league’s market size is twice the
small league's size, i.e., N, =100 and N, =50. If, for this case, the demand for talents
ishigh (¢ =0.1 and « =0.3) the big league is eager to import all the talents from the
small league as long as no transfer fee system exists. As it appears, whatever the transfer
feerate actually is, the small league isleft with no talentsfor « = 0.1. The same holds for
a =0.3 if the transfer fee rate is not set too high. In these cases the transfer fee system
merely functions as a lump-sum mechanism to equalize the profit per capita, and the
optimal welfare according to Panel E of Table 1 is reached. When the demand for talents

diminishes (« = 0.5 and higher), the incentive for the big league to import talents does
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depend on the size of the compensating transfer fee rate. From the table it can be seen
that the transfer fee rate can be set in such a way that both the optimal allocation of

talents and the optimal welfare can be reached.

We conclude that the transfer fee rate should be a positive function of the demand for
talents, or, in other words a negative function of « . For the other key parameters of the
model, i.e., the relative size of the market (N, /N,) and players capability (o ) the result
of analogous calculations as in Table 2 are summarized in Table Al in the Appendix.
With a given tdent size o, the smaller the receiving country is, the lower the Pareto-
efficient number of talents is in that country, and so, the lower the optimal transfer fee
rate should be. Moreover, a higher capability implies that a migrating player imposes a
relatively large loss on his home country, and, therefore, a relatively large transfer is
needed to compensate the small league.

Note from the Appendix that buying al the talents from the small league does not have to
imply large transfer rates for the big league. In particular, for this case of complete

migration the rates z range from 6% of the wage sum (N;/N5 =10, =0.5,0 =9) to
80% of the wage sum (N;/No =2,a=0.1,0 =12). If the market sizes of the two

leagues are about equal, and when, furthermore, highly capable talents (large o) arein
high demand (low « ), migration of players to the big league should go aong with
substantial transfer payments in return. But, if the leagues are substantially different in
size, demand and players’ capability are low, transfer fee rates should be low.

4. Migration with endogenous talents

In this section we assume that both leagues have the opportunity to train individuals to
become talented players. To modd this the product is assumed to be generated as

follows:

Y = Nyo?(T1+T21) Y, = N,oo®(T2-T21) (6)
and:

T, =T;+5loge;  (i=12) (7)
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where 'fi represents the exogenous part of talent availability and e; > lindicates the
investment in home talent. An investment equal to e; >1 involves costs equa to
c(ej —1. For simplicity we assume that training only determines the number of talents,
but their capability remains exogenously given.

Below, we first derive how the social welfare optimum looks like in a closed and an open
economy, respectively. Then we compare the market equilibrium, respectively, without
and with a transfer fee system, to the social-welfare optimum. Finaly, we consider

whether a home-grown rule is better able to approach the socia-welfare optimum than a

transfer fee system.
4.1 Optimal allocation

Given this set up, we first consider the case where the FFI is able to determine the
command optimum. It sets the optimal amount of training by the leagues, determines the
optimal alocation of players to the two leagues, and decides how the revenues from the

football product and the costs of the training facilities are shared between the leagues. So,

the FFI sets Ti* and ef under the restriction Tl* +T§ =Ty +To. Moreover, product

revenue and training cost sharing is implicitly given shape in the form of aredistributive
scheme between the leagues. This scheme contains atransfer T", which can be positive or
negative, from the big league to the small league. The FFI maximizes the following
social welfare function:

W = N log(Y;(1—aTy) —c(e; =) —T')+ Ny log(Yo (L—aTp) —c(ey —1) +T')(8)

The first-order conditions read:

Iy _ I ©
Ni N2

0] =€ (10)
Yl((l— aTy )logo —1)2 Y, ((1— aTy)logo —1) (11)
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where I1; =Y1(1—aT1*) —c(eI -1 -T isdefined as total profit for league 1, andI1, is
defined accordingly. Eqg. (9) reproduces the well-known fiscal-federalism result that
transfers should be such that the profit per capitais equalized. According to eq. (10) both
leagues should invest the same amount in training facilities; in other words the total
number of talents should be trained such that total training costs are minimized. Eqg. (11),
finaly, governs the optimal alocation of talents. Talents should be located firstly in the
league with the large potential. Dependent on the parameters of the model, the marginal
loss of moving a player trained in the small league can in equilibrium be smaller than the
gain of this move for the big league, in which case the >-sign holds in eq. (11). In this
corner solution all talents will be located in the big league while part of their training

takes place in the small league.

Note that it is optimal that the two leagues have training facilities even if talents will
never play in the small league. As we shall see below, this is typically not one of the
properties of the equilibrium generated by the market.

4.1.1 The optimum in a closed league

Before proceeding it is of interest to consider how the optimum looks like in a closed
league. Welfare maximization then obviously coincides with profit maximization in the

closed league. The first-order condition for optimal training reads,
adY(logo(l-aT)-1)/e=c (12)

Training talents will be extended until the marginal profits generated by the training of

talents equal the marginal training costs.

By totally differentiating first-order condition (12) it follows that the relationship between
investment in players and the parameters of the model isnonlinear. Table 3, that gives the
optimum investment in players, and the corresponding number of players, demonstrates

this. The market sizes considered are N=100 and N=50, respectively.

The optimal investment in training playersfirst increases with « and then decreases. It is
clear that market size is an important determinant of the investment in talents. Large
markets have more incentives to train players than small markets as, team size being

identical in the two leagues, the training costs per capita are lower in the big than in the

15



small league. As a result, for « = 0.1 the small league will not find it advantageous to

train talents, while the big league till investsin training talents.

Table 3. Investment in playersin aclosed league”’

a=0.1 a=03 a=05 a=07 a=09
N=100|e T W e T W e T W e T W e T W
oc=7 |142 0.0 460.7 4.03 0.42 4659 5520.51 473.1 5.39 0.51 478.6 4.53 0.45 481.9
oc=11 |[213 0.23 461.4 6.70 0.57 4732 9.830.69 488.2 9.11 0.66 498.9 6.91 0.58 504.5
=15 |264 0.29 4623 9.01 0.66 479.6 13.950.79501.4 12.300.75516.2 8.63 0.65 523.0
N=50 e T W e T W e T W e T W e T W
oc=7 |1.00 0.00 1956 2.09 0.22 1965 3.19 0.35 199.0 3.69 0.39 201.7 3.60 0.38 203.8
o=11 [1050.01 1956 3.32 0.36 198.7 5.44 051 2045 6.27 0.55 210.2 5.68 0.52 214.1
=15 |129 0.08 1957 4.35 0.44 200.7 7.56 0.61 209.6 8.63 0.65 217.8 7.32 0.60 223.0

The value of the parameters used for this calculation are: T = 0,5 = 0.3.W stands for N; logTT;.

Increasing capabilities of players gives leagues more incentives to train talented players.
Welfare in the leagues, measured by N;log(I1;j), increases with players capability if
investment in talents (e>1) takes place. Moreover, raising talents (e>1) always increase
the welfare above the level when only mediocre players are employed (e=1). In the latter
case, welfare would equal 460.5 and 195.6 for the big league and the small league,
respectively. For all cases considered, however, the number of talented players turns out

to be lower than the maximal number.
4.1.1 The optimum in open leagues
Table 4 shows for parameter values that we used before how many talents should be

trained (indicated by T, + T in the table) and how the talents should be allocated across
the leagues (indicated by Ti* in the table), according to first-order conditions (9)-(11).

Just as when talents are exogenously given, talents should play only in the big league
when « is small. The talents should be raised in both leagues, however, in this case. A
transfer from the big league to the small league is enacted, that is very small in absolute
terms, but as a percentage of the wage sum it islarge: 86 percent of the wage sum of the
emigrated players is transferred to the small league, if a =0.1and o =7. Nevertheless,
total welfare for the small league is only marginally above the welfare the league would

receive if it only employed mediocre talents. When for « = 0.1 capability increases the
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optimal transfer rate increases, even to values above the wage sum that is paid to the
emigrated talents who are playing in league 1. Naturally, when the transferred talents are
more capable, the loss for the small league of exporting the talents gets larger and a
higher transfer fee rate is required to compensate the small league for the loss of their
talents. Moreover, an increase in players capability also requires a higher training effort.
For al values of « and/or o, both leagues stand to gain from the optimal allocation of
training facilities and players, compared to the outcome without training and without

employing any talents.

Table 4: Optimal investment in talents and allocation of talents”’

T T, T +T, z Wy W, wpP wy
a=0%oc=7 0.21 0.00 0.21 0.86 460.7 195.7 460.5 195.6
a=0210=11 0.46 0.00 0.46 1.14 461.8 196.2 460.5 195.6
a=0%0=15 0.60 0.00 0.60 1.32 463.0 196.8 460.5 195.6
a=050c=7 0.73 0.03 0.76 0.31 472.9 201.8 460.5 195.6
a=050=11 0.99 0.01 1.00 0.31 488.6 209.7 460.5 195.6
a=050=15 1.00 0.16 1.16 0.37 502.0 216.3 460.5 195.6
a=090=7 0.47 0.36 0.83 0.32 480.4 205.5 460.5 195.6
a=090=11 0.59 0.51 1.10 0.39 502.3 216.5 460.5 195.6
a=090=15 0.65 0.59 124 0.44 520.6 225.6 460.5 195.6

The value of the parameters used for this calculation are: T =0,5 =0.3. Moreover, 77 indicates the
optimal number of talents in i. w;" represents welfare under the social-welfare maximizing solution and

Wiois welfare without training facilities and talents for league i. The transfer rate7 is defined by

*

ZF/((Tl —T;)aYl), Finaly N;=100and N, =50.

4.2 Market equilibrium

Let us now consider how the market equilibrium looks like. The big league has the option
to train native talents and/or to import talents from the small league. The small league,

however, only has the option to train talents.
If transfer fees have to be paid, the big league maximizes the following profit function:
Iy =Y1(A-a(Ty + @+7)Tp)) —c(eg -1 (13)

The first-order conditions for the decision problems read,
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an _ aY1(A-aTy —a(l+1)Ty)logo —(1+7)) <0 (14)

0T

oIl

. = aY1(A-aTy —a(l+1)Ty)logo -1)5/e; —c <0 (15)
1

4.2.1 No transfer fee system

Consider first the case that no transfer fee system exists, so that = =0 in the first-order
conditions (14) and (15). It is then trivial to prove that if the big league wants to import
talents, Toq >0, it will be optimal not to train talents. Hiring players from the small
league without the obligation to financially compensate that |eague thus obviates the need
to have an own training system for native talents, and the big league restricts itself to
attracting talents from abroad. Unless the demand for foreign players exerted by the big
league is relatively small, the small league, on the other hand, will have no incentive to
train talents either if it knows that it will lose its talents without being compensated for

the emigration of its talents.

In a system without transfers, therefore, the only equilibrium can be one where the small
league will have no talents, and the big league will employ home-grown talents only, so
that T,y =0. For the big league this case is therefore identical to the case of a closed
league. The results for this case are described in table 3. The small league can only

employ mediocre talents and welfare equals N, logN 5.

4.2.2 A transfer fee system

Let us now turn to the case with positive transfer rates, 7 > 0. The small league will have
an incentive to train talents if it can derive a positive profit from exporting talents to the
big league. Crucialy this depends on how the small league perceives the relation between
thelir training efforts and the emigration of talents. We assume here that the small league
knows the demand for their talents by the big league, Tyq. If the small league trains a
number of talents, then, given the dominant position of the big league on the players
market, the small league knows that the first Ty; of these home-grown talents will
emigrate to the big league, while the remainder can be employed in the small league.

Obvioudly, if the small league chooses not to train talents to satisfy the big league's
18



demand, it is not able to train talents for the own league as well. Therefore, a small league
will choose to export talents, even at aloss, if the gain from employing talents in the own

league is enough to compensate the possible |oss from exporting talents.

If the loss associated with training talents for the export is too high to make raising
additional talents for the own league worthwhile, then the only option for the small
league is not to train talents and employ mediocre talents. For the big league the
equilibrium isin that case given by the closed-economy solution, illustrated in Table 3.

Table 5. Market equilibrium for training and transferring talents with transfer fee rates”

a=050c=7 a=090c=7
Tt Tor 20w ow, wooow [T T Toow ow, wow’
r=0.1 |0.51 0.00 0.00 473.1 195.6 668.7 675.7 [0.34 0.13 0.32 4825 203.0 685.5 685.9
r=0.3]0.42 0.19 0.18 474.1 199.9 674.0 675.7 |0.45 0.00 0.38 481.9 203.8 685.7 685.9

r=05 1051 0.00 0.35 473.1 199.0 672.2 675.7 |045 0.00 0.38 481.9 203.8 685.7 685.9

a=050=11 a=090c=11
T T T2 ow, o w, wo w’ T Ta T2 ow w, w W
r=0.1 |0.69 0.00 0.00 488.2 195.6 683.8 698.3 [0.47 0.12 047 505.1213.2 718.3 718.8
r=0.3|054 029 0.23 4915 2053 696.9 698.3 [0.58 0.00 052 504.5214.1 718.6 718.8
r =05 |0.65 0.06 0.45 488.4 205.6 694.0 698.3 |0.58 0.00 0.52 504.5214.1 718.6 718.8

a=050=15 a=090=15
T T T20oow, w, W W T T T2 ow, w, W w
=01 [0.79 0.00 0.00 501.4 195.6 697.0 718.3 [057 0.09 0.57 52342225 7459 746.2
r=0.3 (063 0.32 028 506.5 210.4 716.9 718.3 |0.65 0.00 0.60 523.0223.0 746.1 746.2
r=05 (0,74 010 051 5021 211.6 713.7 718.3 |0.65 0.00 0.60 523.0223.0 746.1 746.2

The value of the parameters used for this calculation are: N; =100, N, =50, T=005=03. Tqis the
number of talents trained and playing in league 1. T21(T2) is the number of players trained in league 2
and playing in league 1 (2). W; stands for N; logIT;. and W =W; +W,. W~ =W, +W,, can be found in
table 4. For o = 0.1the equilibrium is the closed-league solution for league 1 and e, = Ofor the small
league in all cases.

The procedure for calculating the equilibrium is as follows. In the first stage the big
leagues determines their optimal training efforts and their demand for talents from abroad

by means of egs. (14) and (15). The small league takes the demand for their talents Ty

as given and maximizes its profit function which reads:

[Ty =Yo(l-a(Ty —Tp1)) +ra¥1Tp1 (16)
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The small league only decides on its training efforts, e,, generating, say, T(ey) talents.
If To(ep)>Tpy part of the trained talents can be employed in the own league. On the
other hand, if To(ey) <Tpp not enough talents are raised to satisfy the big league's
demand. League 1 then has to recalculate its optimal own training efforts, while given the
lower number of talents the small league will have to supply, the small league should re-
optimize as well. The outcome of the latter calculation can result in higher investment in
talents by the small league than in the first-round calculation. However, the big league
will be motivated to reconsider its demand for foreign talents once again, as the supply of
talents in the small league turns out to be larger. This iterative process does not
necessarily lead to equilibrium. In that case, the only feasible equilibrium is where the big

league is like a closed league and the small league only employs mediocre talents.

For some of the specific parameter values that we employed the market equilibrium is
shown in Table 5. In the cases where « = 0.5 and the transfer rate equals 7 =0.1, the
above described procedure did not result in a consistent equilibrium. By assumption the
closed-economy annex mediocre talents case arises. The no-talent case for league 2

implies awelfare equal to 195.6.

In al other cases shown in the table some export of talents takes place, or no foreign
talents are demanded at al. In those cases the welfare for league 2 is considerably above
the welfare that would be obtained when league 1 is not able to satisfy its demand for

foreign talents.

Not surprisingly, the market aways produces a lower welfare than the corresponding
social optimum in Table 5. More interestingly, in the market equilibrium with positive
transfer fees the small league will employ more talents in their own competition than in
the social optimum. The reason is that the transfer rate in the market has a substitution
effect that makes the demand for foreign talents by league 1 move away from the optimal
amount and makes it instead more advantageous to train their own talents. In the socia
optimum the transfer fee system is of a lump-sum nature. As a result, by introducing a
transfer fee system for emigrating players the transfer fee rate that maximizes welfare W
will generally be lower than the optimal transfer fee rate that maximizes social welfare
W, This is most clear for & = 0.9. According to Table 4 the optimal transfer fee rate in

20



the social optimum would be between 0.32 and 0.44. For such a rate in the market,
however, the big league would not demand any talent from the small league at all asis
shown in the right-hand panels of Table 6. For both leagues 1 and 2 the closed-economy
case will result, which is advantageous to the small league compared to the case with no
training facilities. For league 2 the socia welfare optimum would imply higher welfare,

however.
4.2.3 A home-grown players rule

As mentioned in the introduction an alternative way to regulate the mobility of playersis
by introducing a ‘nationality’ rule or a “home-grown’ rule. The former rule has been
deemed conflicting with European laws as it imposes an impediment to the free
movement of persons. The latter rule, however, asit is now applied in European Football
is not based on nationality and thus will probably not be interpreted as an infringement on
European law. The purpose of this subsection is to consider the effectiveness of this rule
in reaching the social-welfare solution and to compare it to a system of transfer fees,

considered previoudly.

In our model, the home-grown rule will only be effective for league 1 as league 2 has no

other option but to employ home-grown talents, or no talents at all. Indicate the total
number of talented players in league 1 by T*! =Ty + Ty, Where as before T is the
number of home-grown talents and Ty is the number of talents transferred from the
small league. A home-grown rule prescribes that T; should at least be a proportion, say
A, of the total number of talents playing in league 1. League 1 can decide to train more
talents than prescribed. Thisis indicated by the parameter x, so that the total number of
home-grown talents playing in the big league equals T, = (/1+y)T1, where £ >0. It
follows that the relationship between home-grown and imported talents can be written as
Ty =€y, where e=(A+u)/(1-A—u). With these definitions, and assuming no

transfer fee system, profits for league 1 can be written as:

Iy = Nyo ¥ aT21 (1 g(1+ £)Toy)) — (e - 1) (17)
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Profits are maximized with respect to the number of additional home-grown talents,
represented by the parameter , and the number of talents hired from abroad, T;. The

first-order conditions for the decision problem read,;

an _ aY1(A-a(+&)Ty)logo -1)<0 (18)

T

ol

T aY1(A-a(@+&)Tyy)logo —1)5/e; —c <0 (19)
17

It is easy to see from these first-order conditions that if an interior solution for the number
of imported talents hold, Ty; >0,no additional talents will be raised a home, i.e.

4 =0.The optimal import of talents can then easily be derived from (18) as:

=)= (20
logo” a(l+¢)
Table 6. Home-grown rule, players' allocation and welfare”
A T1 T21 T2 w ha wir w”
a=050=7 0.86 0.84 0.14 0.23 658.8 674.0 674.7
a=050=11 |083 0.83 0.17 0.35 690.2 696.9 698.3
a=050=15 |08l 0.81 0.19 0.42 712.8 716.9 718.3
a=090=7 0.65 0.35 0.19 0.29 684.1 685.7 685.7
a=090=11 | 068 0.44 0.21 0.42 715.8 718.6 718.8
a=09,0=15 |0.70 0.49 0.21 0.51 742.6 746.1 746.2

The value of the parameters used for this calculation are: N1-100, N»=50. A is the minimum home-
grown rule for which the small league 2 finds it advantageous to train talents, T1is the number of players

trained in country 1, To1(T2) is the number of players trained in league 2 and playing in league 1 (2).

Whg Wtr, w" are welfare under the home-grown rule, the transfer-rate system and the social

opti ml’Jm, respectively
What remains to be considered is how high the required home-grown rate A hasto bein
order to make it advantageous for league 2 to have training facilities of their own. For a
too low value of 4 league 2 will lose ‘too many’ of its talents and not start training
facilities and play with mediocre talented players only. Actudly, it turns out with our
sample of parameters that if « =0.1 league 1's demand for foreign talents for any

A <1will be such that the small league will have no incentive to start training their
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talents. The market equilibrium, where the big league produces talents as in the closed
league and the small league does not have talents, emerges as a result.

Table 6 gives for alimited number of parameter combinations the home-grown rule and
the players' alocation. The table also presents the welfare comparison between the home-

grown rule, the transfer fee system and the social-welfare optimum.

What emerges from the table is that the required value of the home-grown rule A has to
be very high before becoming effective. At least 65% of the players have to be home
grown in order to make it advantageous for league 2 to have its own training facilities,
while, as said before, if « =0.1 al talents have to be home grown. What we can also
infer from the table is that even if the home-grown rule is effective, i.e. if the rule makes
it possible for league 2 to employ talents, the actual obtained total welfare in the leagues

is lower than the welfare obtained in the market equilibrium with atransfer fee system.

4.2.4 Welfare comparisons

Wrapping up this section we make a welfare comparison between the different analyzed
casesin Table 7 for a subset of the considered parameter values.

Table 7: Welfare in the command optimum, the market, transfer fees and a home-grown rule’

*

wy w; woooowt o wgt o wn wi o ws w! w'e w)e who
a=0Lo=7 |460.7 1957 6564 460.7 1956 6563 4607 1956 6563 460.7 1956 656.3
a=0%0=15 | 463.0 1968 659.8 4623 1956 6579 4623 1956 6579 4623 1957 6580
a=050=7 | 4729 201.8 6747 4731 1956 668.7 4741 1999 6740 4624 1962 6585
a=050=15 | 5020 2163 7183 5014 1956 697.0 5065 2104 7169 5111 2017 7128
«=090=7 | 4804 2055 6859 4819 196 6775 4819 2038 6857 4851 199.0 684.1
a=090=15 | 5206 2256 7462 5230 1956 7186 5230 2230 7461 5276 2150 7426

*)Wi* represents welfare under the social-welfare maximizing solution w™ (w;!) is the market solution without (with)
atransfer fee system. w9 is the welfare under the home-grown rule. The welfare without training facilities and

talents for league i .would be 460.5 and 195.6, respectively. Total welfare in this case equals 656.1. Finaly
N, =100and N, =50.

For low « and low o, i.e. «=0.1 and o =7, the social welfare optimum gives a
welfare that is only dlightly above the welfare under the market equilibrium with or
without transfers and the home-grown rule. At the other extreme, consider the case where

a =09 ando =15. The social welfare maximum in this case is equal to 746.2 which is
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substantially above the market equilibrium (718.6). A transfer fee system is doing
reasonably well in approaching the social-welfare optimum, though. Compared to a
system without transfers, transfer fees are, of course, especially beneficial to the small
league. However, compared to the social-welfare optimum transfer fee system benefits
the big league. In other words, the redistribution, which is necessary to correct the market

inefficiency in an unrestricted market, turns out to be too low in atransfer fee system.

The home-grown rule is a rather blunt device for approaching the social-welfare
optimum. The effective value of the home-grown rule appears to lead to too low
emigration of talents, when emigration should be high (low « and o), and it leads even
to too much emigration when emigration should be low (high « and o). Take the latter
case, i.e, a=0.9 and o =15. Under the home-grown rule the small league will train
their own talents, but those who are allowed to emigrate according to the rule move for
free to the big league. League 1 is by rule forced to have its own training facilities.
However, compared to both a transfer fee system and the command optimum, they will
train less own talents and import more talents from the small league. As aresult, in this
case the big league will benefit from the home-grown rule, compared to the command

optimum and atransfer fee system

So, compared to the social optimum, the market generates large losses when especially
a is large and talent capability is high. A home-grown rule is not a suitable correction
device, but a transfer fee system is, athough, compared to the social optimum, the

compensation for the small league istoo small.

5. Conclusion

In a common football market with mobile players, like the European football market
actualy is, a freeemarket equilibrium will only under very special circumstances be
efficient. How large the efficiency loss in equilibrium actually will be depends, among
other things, on the relative market sizes of the leagues. Market size is modeled here as a
positive function of population size. In European football this seems a reasonable
approximation. The ‘big’ football leagues in Europe, like the Premier League in England

and the Primera Division in Spain, serve a much larger potential crowd than smaller
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leagues like those of the Netherlands and the Scandinavian countries. These big leagues,
therefore, have larger income sources from ticket sales and broadcast revenues, and are
able to pay higher salaries to their top players than the small leagues. Eventually, the top
players in these small leagues will be drawn away to play in the top leagues. In fact, this
is the basic assumption that we made in the model with exogenous talent availability, i.e.
that top leagues are always able to satisfy their demand for talents from abroad. For this
case, it is easy to demonstrate that a system of transfer fees as compensation for

migrating players can help to remedy the suboptimal supply of talents in the big league.

For the case where talents have to be trained, transfer fees aso can help to remedy the
inefficiency of the market. Without any transfer fees the small league will easily lose its
incentive to train talents, and the resulting equilibrium will be one where there is no
migration and undersupply of talents occurs. A system of transfer fees restores the
incentive to ingtall training facilities for the talents in the small league. However, the
number of talents that will be raised can be too large. As the transfer rate to be paid by
the big league decreases demand for foreign talents, the small league will have to export
less talents and can, therefore, employ more and in fact too many taents in their home
league. Thisinefficiency, engendered by the transfer fee system, however, is smaller than

the inefficiency that the free market without transfer fees produce.

The home-grown rule that prescribes that a certain proportion of the roster of players
should be ‘home-grown’ does not appear to be very effective in reaching the social-
welfare optimum. The reason for its ineffectiveness is that the proportion of home-grown
players should be unrealistically high. For atoo low proportion the small league will not
find it worthwhile to train its own talents and an equilibrium will result where only the
big league has training facilities. But, if the home-grown rule is effective, it aways lead
to inefficient migration flows. In particular, if migration should be low from a normative
point of view, the home grown rule produces too much migration, and, the other way
round if migration should be high. Note that the European Parliament in a recent
resolution suggested that the home-grown rule should be supported by the European
Commission as a means to restore competitive balance. This paper shows that this rule
can be useful in reaching a more level playing field across leagues. However, this

statement is only true if a home-grown rule is compared with a market with free and
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uncompensated migration of talents as the Bosman ruling intended to imply. If the home-
grown rule is compared to a system of optimal transfer fees, however, the home-grown
rule fares less well: especially when both leagues should have approximately the same
number of talents and migration should be low as a result, the home-grown rule leads to

too many talentsin the big league and atoo high level of mobility of talents.

Finally, notice that in some of the analyzed cases it appeared to be optimal that the small
league trained talents, but did not employ them. In that case monetary transfers from the
big league to the small league had to occur to compensate the small league for the loss of
talents. Let us point out, however, that our analysisis based, first, on the assumption that
transfer money provides the same utility as the money talents produce by playing in their
own country. Second, if the federal football authority was using another social welfare
function that gave more weight to the small leagues welfare, like a Rawlsian function,
the welfare loss of losing talents by the small league would be more important, and thus

could lead to the result that talents should always play in the small league.
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Appendix

Table Al. Exogenoustalents, optimal transfer fees and the demand for foreign talents’

N,/N, =10 N,/N,=5 N,/N, =2

a=01 a=05  «=09 a=01 a=05  «=09 a=01 a=05 " ,_-09

T1 7 T1 7 T1 71 T1 7 T1 7 T1 7t T1 7 Tr1 T1 7
T,=057T,=05.
c=7]050 012 041 004 003 00l]|050 024 037 007 003 002|050 050 0 018 002 004
=111 050 019 050 007 013 003|050 037 050 012 011 006|050 0.74 0 019 007 0.15
=15 050 025 050 009 018 004|050 045 050 016 0.16 007|050 091 0 021 011 018
T,=0,T,=10
c=7]100 006 093 002 054 000|100 012 090 004 053 00L]|100 025 0 011 052 002
=11 1.00 010 100 004 064 001|100 019 100 007 063 002|100 037 0 012 059 0.05
oc=15 100 013 100 004 068 002|100 023 100 008 067 003|100 046 1 015 064 006

N, =100 is used as the base for the calculations

Table A1 gives the optimal transfer rates for the case of exogenously given talents (section

3). It can be read from the table that the transfer rate should be a negative function of « , a

negative function of the relative size of the market (N,/N,) and a positive function of

players capability (o).

The effect of the availability of talents in both leagues can be seen by comparing the case

where the talents are equally distributed among the leagues (T; = 0.5,T, = 0.5) with the

case Where the small league has all the talents ('I:l = O,'I:2 =1). Again with low « the big

league hires all the talents, this time all natives from the small league’'s country.

However, athough the big league starts without any talents, the optimal transfer rate in

this case is aways lower, i.e., approximately half the rate when the talents are equally

spread. The total transfer payments to be paid will, therefore be about the same in the two

cases. This result implies that from a social welfare perspective the availability of a

relatively large exogenous endowment of talent in a small league does not entitle that

league to large financial compensations for transferring their talents.
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