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ABSTRACT: The paper assesses the current distribution of voting power in the EU Coun-
cit of Ministers in ferms of fairness. The aim of this paper is three-fold. First, we define
fairness in the European context and discuss on the potential definitions of the European
Union: a state, an association of states or a federal state. Second, we look for a definition of
the EU which, in terms of power allocation, corresponds the best to the respective fairness
criferia and, third, we suggest an empirical method to determine fair power allocations with
a given definition of the EU.
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THVISTELMA: Tutkimus arvioi vaikutusmahdollisuuksien jakauman oikeudenmukaisuut-
ta Eurcopan unionin p#itoksenteossa. Tutkimuksella on kolme tavoitetta. Ensiksi midritel-
ladn oikeudenmukainen valtajakauma ElUm pEawksenteossa ja tarkastellaan kolmea mah-
dollista madrittelyd Euroopan unionille: valtiota, valtioiden vhieisdi ja liittovaltiota. Toi-
seksi johdetaan se EU:n midritelmd. joka vastaa parhaiten nykvistd valtajakaumaa. Kolman-
neksi esitelddn empiirinen iteratiivinen menetiely, jolla miki tahansa halutiu oikeudenmu-
kainen valtajakauma voidaan saavuttaa.
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SUMMARY

An often heard claim is that the current voting rules in the EU give too much weight to small
countries by giving them more votes on proportion to their population than for the large count-
ries. In this paper we question this argument by assessing the current distribution of power in
the EU Council of Ministers more deeply.

The approach followed here is to model EU decision-making as a simple superadditive com-
pound game. The actual distribution of power is then measured with the Banzhaf index which
is a useful tool when voting bodies are designed as it does not take into account any prior in-
formation of voters. With regard to fairness considerations this is a desirable property since a
fair voting body should be designed behind a veil of ignorance.

In order to define the fair allocation of power in the EU we have to first define the European
Union. As there is no common agreement of this definition we consider three types of alternati-
ves each of them having their own implications in terms of fairness. Basically, we distinguish
between the extreme alternatives, namely the EU as a single state and the EU as an association
of states. The third type definitions are always combinations of the extremes and here we refer
to them as federal states with a certain degree of federalism. The closer to a state we are the
higher 1s the degree of federalism.

The fair allocation of power is then defined on the basis of the principle "equal treatment of
equals”. Thus in an association of states each state should be treated equally and in a state each
citizen should be treated equally. In the case of a federal state the degree of federalism determi-
nes how these two principles are weighted. The suggested way to define the nature of the EU
allows us to define the fair distribution of power among the member states on a reasonable and
transparent basis. The higher the degree of federalism is the more we should stress the equity
of the citizens.

The first aim of this paper is to find out whether the current power distribution corresponds to
any potential definition of the EU in terms of the faimess criteria. It turns out that in a strict
and analytical sense this does not happen. The closer to the state extreme we put the fairness
criteria the more the small states are over-represented and the closer to the association extreme
we move the more the large states are over-represented. With an execption of the Netherlands
we cannot find any systemacities in a sense that we can find on one hand definitions where so-
me countries have excessive power and on the other hand definitions where they are under-
represented when compared to the fair allocation of power. In statistical sense we could reach
a very good fit with a weight 0.79 to "one man one vote" principle by regressing the current
distribution of power on the fair distributions under the above-mentined extreme cases. This
regression result thus shows that the current distribution of power under the qualified majority
voting in the EU corresponds the best to the definition of the EU where it is 79 per cent of a
state and 21 per cent of an association of states.

The second aim of the paper is to suggest a method to derive the distribution of votes in the
Council which gives the fair allocation of power with a given prior definition of the EU, The
iteration process we suggest shows up to be rather effective too] and we then derive fair allo-
cations of votes in the EU Council under the most interesting alternative definitions of the
Union.



The analysis of this paper gives three policy recommendations, First, before considering a re-
distribution of votes among the states, the EU members should agree on the definition of the
EU. Indeed the fair distribution of power depends crucially on the weight that the EU gives to
the "One Man, One Vote" principle. Second, given that power indices are more appropriate
measures of voters' influence than voting weights, small voters like the small countries of the
EU should have more votes proportionate to their size than large voters like the large countries
of the EU. Third, the calculations of this paper suggest that there are no serious fairness argu-
ments to concentrate the current allocation of votes towards the largest countries in the EU

Council of Ministers.



YHTEENVETO

Usein esitetty viite on, ettd Euroopan unionin nykyiset paitdssadnnét antavat pienille maille lii-
kaa vaikutusvaltaa antamalla nillle asukaslukuun nihden suuremman edustuksen kuin suurille
maille. Tassd tutkimuksessa analysoidaan esitettyd véitettd syvallisemmin kooperatiivisen peli-
teorian valtaindeksien avulla.

Lihestymistapana tdssd tutkimuksessa kiytetddn kaksitasoista ositettua ddnestyspelia (com-
pound game). EU-jdsenmaiden déanestysvoima on mitattu Banzhafin valtaindeksilla, joka sopii -
hyvin dédnestyselinten tarkasteluun, kun mahdollista taustainformaatiota ddnestajistd ei haluta
kiyttad lainkaan hyviksi. Varsinkin, koska tutkimuksen tavoitteena on arvioida EU:n valtaja-
kauman oikeudenmukaisuutta ja subteellisuutta tdmg on toivoitava ominaisuus.

Jotta reilu valtajakauma voidaan miarittds, on aluksi madriteltiva, minkilaisia ominaisuuksia
IEU:ssa halutaan painottaa. Koska téstd el vallitse yksimielisyyttd, tarkastellaan tutkimuksessa
kolmea vaihtoehtoista méirittelyd Euroopan unionille. Aaritapauksina ovat EU yksittiisend
valtiona ja EU 1tsendisten valtioiden yhteisong. Vilimuodot daripaiden vililla tulkitaan eriastei-
siksi liittovaltioksi.

Oikeudenmukainen valtajakauma madritellddn "samanarvoisten tasavertaisen kasittelyn" avulla.
Valtiossa tami merkitsee sitéd, eftd kullakin kansalaisella on samanlaiset vaikutusmahdollisuudet
ja valtioiden yhteison tapauksessa kullakin jisenmaalla on vyhtildinen vaikutusmahdollisuus.
Kéytinnodssd timé seuraa yksimielisyyden vaatimuksesta, joka on itsengisten valtioiden yhteiso-
jen tyypillinen tunnusmerkki.

Tutkimuksen ensimméisend tavoitteena on tarkastella, onko EU:n nykyinen valtajakauma riitta-
véin lahelld mitdéin mainituista subteellisuuskriteereista. Osoittautuy, ettd tiukan analyyttisessa
mielessd ndin ei ole. Mitd lshemmads kansalaisten tasavertaisuuden vaatimusta likutaan, siti
enemmin pienct maat ovat yliedustettuja ja mitd idhemmaés jasenmaiden tasavertaisuutta liiku-
taan, sitd enemmén suuret maat ovat yliedustettuina. Alankomaita lukuunottamatta Banzhafin
indeksilld mitattu valta ei osoita millekdan maalle systemaattista ali- tai yliedustusta kaikilla
EU:n médritelmills.

Tilastollisesti on mahdollista 1oytad painotus, joka vastaa oikeudenmukaisuuden mielesss erit-
tdin hyvin aktuaalista ministerineuvoston valtajakaumaa. Tilloin kansalaisten tasavertainen
kohtelu saa painon 0.79 ja jdsenmaiden tasavertainen kohtelu puolestaan painon 0.21. Toisin
sanoen EU.n valtajakauman perusteella se on 79-prosenttisesti valtio ja 21-prosenttisesti
valtioliifto.

Tutkimuksen toisena tarkoituksena on esittds tapa, jolla tietty oikeudenmukainen valtajakauma
vordaan saavuttaa jisenmaille annettavien painojen avulla. Tutkimuksessa esitellidin varsin te-
hokkaaksi osoittautuva iteratiivinen menettely tahén.

Tutkimuksesta voidaan vetda kolme politiikkkasuositusta. Ensimmiiseksi suhteellisuuden tai oi-
keudenmukaisuuden arvioimiseksi Euroopan unionin piitoksenteossa, on EU:n luonne pyritta-
vi médrittelemidn ensin. Toiseksi, jos Banzhaf-valtaindeksid pidetadn tyydyttivini mittana
valtajakaumalle EU:n pienille jasenmaille tulee antaa enemmén painoarvoa kuin niiden asukas-
luku osoittaisi otettiin suhteellisuuskriteeriksi mikd tahansa tutkimuksessa esitetyistd,



Kolmanneksi tutkimus osoittas, etté ei ole olemassa vakavasti otettavia argumentteja EU:n ny-
kyisen valtajakauman keskittdmisen puolesta.



1 Introduction

This paper deals with faimess of national representation in EU decision making. An
ofter: heard argument is that in the current EU decision making the largest countries
are under-represented while the reverse holds for the small ones. During the EFTA
countries’ accession talks there was some debate regarding the small versus the large
countries’ influence in the Union which is easy to understand as the EFTA countries’
entry increased the relative proportion of small countries in the Union. As the Union
1s now taking the first steps of enlargement to the Central and FEastern Furope,
where the potential candidates are in terms of population again smaller than the
Union average, and as the Union has decided to reform its institutions before their
entry, the question is once again very topical .

Clearly this problem could be addressed by a radical redistribution of votes among
members. The connter-argument is that this could reduce the equity of the current
arrangements. However, how fair these present arrangements are could be guestioned,
since the current distribution of votes is far from reflecting the relative sizes of the
member countries. At the extremes, Germany for example has 8 millions electors per
vote whereas Luxembourg has less than 200,000, The general featnre of the current
distribution of representation is that small countries are relatively over-endowed and
their large counterparts have less than proportional weight.

In this paper we analyze this question more deeply. The approach of this paper is
to model the voting process in the EU by a simple superadditive game, which allows
us to measure the distribution of power by the Banzhaf index. The current indices
within the Council of Ministers are computed and compared with indices which are
considered as fair under different definitions of the nature of the EU. Therefore the
results crucially depend on which definition of the EU is taken into account. As the
definition of the EU is not quite clear, several possible assumptions are considered
here, Comparing different definitions we make two arguments. First, we show that
strictly and analytically speaking, the current distribution of votes cannot give rise to
a fair allocation of power whatever definition of the EU we choose. Second, however,
we nofe that in statistical sense, the current distribution of votes, although arbitrarily
determined, could make sense.

We also propose a method to obtain a given distribution of power which corre-
sponds to an arbitrary given definition of the EU. The method seems to be rather
effective tool to correct the initially given votes distribution in a way that the desired
allocation of power could be reached.

The rest of the paper is organized as follows. Section 2 models voting processes
as simple games and defines the Banzhaf index of power. Section 3 presents the par-
ticular features of the EU and proposes the simple-game representation of the voting
processes within the Council of Ministers. Section 4 derives the fair distributions of



power for different definitions of the EU. Section 5§ computes the current distributions
of power and deals with the question of fairness. Section 6 searches for distributions
of votes that ensures fair allocation of power. Finally section 7 concludes.

2 Voting games and power indices

and v a real-valued function defined on the subsets of N to {0,1}. Any non-empty
subset of N is called a coalition.” Let us denote an arbitrary coalition by S. Without
a loss of generality we can refer to coalitions with the property v{S) = 1 as winning
while those with v(5) = 0 as losing. Function v defines a simple game when it is not
identically 0 and is monctonic, Le. v(S) < (1) whenever S € T. In this context,
a game is superadditive if the complement of a winning coalition is always losing:
v(SY+u(N\S)<iforal §CT.

A voting process can be modeiled as a (0-1)-game where the winning coalitions
are defined as those which can make a decision without the vote of the remaining
playvers. The coalitional form of a voting process can be described as follows:

1. Unanimity of players leads to the passage of a proposal: v{N) = 1.

2. A subset of a losing coalition is always losing: v{T) = 0 = v(S8)=0forall SC T
3. Two nonintersecting coalitions are not. winning at the same time: if 2(S5) = 1 then
v(T) = 0 for all T" such that SNT = 3.

Properties 1 and 2 define a simple game. As the game is monofonic, property 3
is equivalent to say that the game is superadditive. Thus a voting process can be
modelied as a simple superadditive game.

There are direct and indirect voting processes. In indireet cases individual play-
ers are partitioned into groups and each group selects a representative to vote for
an outcome of the game. Let M = {l,..,m} be a set of players divided into n
nonintersecting groups of players (my -+ mo + ...+ m, = m):

M= C1(1),...,ma(1),3(2), ..., ma(2), ..., 1(n), ooy g (1)
M Mo M

In the first stage each group M; = {1,...,m;} clects its representative, i.e. the
games {M;,y;) are played within groups § (j = 1,...,n). In the second stage, the
representatives N = {I,...,n} vote for the outcome, i.e. the game (N,v) is played
among n representatives. The indirect voting process among the individual players
is called a compound game (M, u) having a coalitional form u = v(yy, ..., ¥n)-

A player is said to have influence on an outcome if his vote is crucial for a proposal

to pass. In other words a player has power if the outcome depends on his vote, i.e,

TAs {0-1)-games are usually interpreted as voting games a coalition can be defined as a set. of
voters who vote similarly.



player 1 exerts power in S <= v{5) = 1 and v(S\{i}) = 0. It is easy to see that power
depends on the probahility of coalition formation. In the absence of information on
these probabilities, we give an equal probability for all coalitions.? As there are 27!
coalitions including a given player, player ¢’s power can be written as follows:

Bilv) = 27" 57 [o(S) — w(S\ {i})] (1)

N
i & N

. T
mny

which is referred to as the non-normalized Banzhaf index.? The following normaliza-
tion is often used:? .
fiv)
Bilv) = = (2)
ke n Be(v)
Owen (1975) has shown that the Banzhaf index of a compound game (M, u) can
be defined as a product of indices of the stages and thus the following holds:

Bity(w) = B;(v) . Bilyy) forall i € My, §=1,...,n. (3)

3 Voting within the EU as a simple game

3.1 Special features of the EU

The voting process in the EU involves mainly three institutions: the Parliament,
the Commission and the Council of Ministers. Since this paper is devoted to the
distribution of power among the member states we focus on the Council of Ministers,
which represents the national interests. Indeed in the Parliament representatives’
voting patterns ave likely to be based on ideology rather than nationality and the
Commission represents, at least theoretically, the supranational view,

There are several ways of making a decision in the Council of Ministers depending
on the issue which is voted upon. These include: (1) unanimity, (2) simple majority of
member states, (3) qualified majority with voting weights and (4) qualified majority
with voting weights and a minimmum number of states. Whenever & gualified majority
is used the national voting weights are the following: 10 votes each for Germany, the
United Kingdom, France and Italy; 8 votes for Spain; 5 votes each for the Netherlands,
Greece, Belgium and Portugal; 4 votes each for Sweden and Austria; 3 votes each for
Denmark, Finland and Ireland; and 2 votes for Luxembourg. A qualified majority

? Assumning that all the size are equiprobable and that coalitions of a given size have the same
probability of forming leads to the Shapley-Shubik index.

311 behavioral sense the same formula may be obtained by assuming that each voter’s probability
of voting "yes” on a bill is chosen from the uniform distribution on [0,1]. As this paper deals with
an abstract design of a voting body this behavioral background seems the most reasonable.

THowever the probabilistic interpretation holds no longer.



can be reached by 62 votes out of 87. For some qualified majorities a minimum of 10
members out of 15 is required.’

In order to evaluate the fairness of the power distribution among member states,
one has to define a criterion for fairness within the EU. This gives rise to a fair
distribution of power which can then be compared to the current distribution. Since
the definition of the EU determines the fairness criterion among the states, the nature
of the EU must be taken into account. If the EU were a single state, all citizens should
he treated equally. The " One Man, One Vote” principle should apply. H the BEU were
an association of states, no state should be treated differently from another. Thus
the "One State, One Vote” should be applied. But the EU is neither a single state
nor an association of states; the basic nature of the Union lies somewhere between
these extremes. Hence in some sense the EU can be defined as a federal state, which
means that both principles must be taken into account. The degree of federalism
should determine the importance accorded to the "One Man, One Vote” principle
relative to the ”One State, One Vote” principle. We call these weighted averages of
the extreme federal states {which are respectively a single state and an association
of states). All this determines the fact that the vote within the EU Council must be
approached from two point of view, the point of view of the member states and the
point of view of the EU citizens.

3.2 Voting games among member states

Let N = {1,...,15} be the set of member states. The four different voting rules in
the Council of Ministers can be defined formally as follows:
1) Unanimity (N, v,)

”u(s):{ 1 #8=N

0  otherwise
2) Simple Majority (N, vem)

Usm(S) = {
3} Qualified Majority {(V, Vgm)

o (S) = {

4) Qualified Majority with a minimum number of member states (N, vgny)

1 if s > &, where s denotes the number of voters in S
0 otherwise

I i 3, ¢ v wy 2 62, where wy denotes state j’s number of votes
0 otherwise

v,(S) =

1 i 3¢ v wy 2 62and s > 10
0 otherwise

SThese questions include decisions where the Commission is not competent to malke proposals. In
general a unanimous Council can amend proposals and thus has an effective right to make proposals.

[why



3.3 Voting games among citizens

Let M = {1,...,m} be the set of the EU citizens. The citizens do not vote directly in
the Council of Ministers. They are only represented via their national governments.
Hence from the EU citizens’ point of view the voting processes in the Council are
indirect. We model them as compound games. The set of the EU citizens may be
divided into 15 separate subgroups: M = M;U...UMis. In the first stage, the citizens
elect their national government, i.e. the games (M;,y;) are played within states j
(7= 1,..,18). We assume that the government election games are simple majority

games: ‘

’ 1 ifsmmy/2
y;i(S} = { 0 otherwise

In the second stage the member states representatives vote in the Council of Min-
isters, i.e. the game (NV,v) is played among the member states. Then the coali-
tional forms of the compound games among the U citizens are respectively as fol-
lows wy, = (Y1, o 115), Ysm = Vem{¥1, o, 115)s Ugm = Vg (Y1, -y ¥15) AN Ugps. =
’Uq?‘rz—i-(yl’ veey y]S)'

4  On Fairness within the EU

The way fairness is defined depends on the underlying conception of the EU. As it
is not quite clear, several possible definitions of the EU are considered here. The
following notational conventions are adopted: (N, u,}, &, a denote a fair game played
among states in the Council, the fair non-normalized Banzhaf index and the fair
normalized index respectively.

4.1 The case of an association of states

If the U is an association of totally independent states, each state must have the
same treatment. Thus in a fair game in the Council of Ministers (N, v, ) it means that
each state must have the same probability of being crucial: aj(v,) = ... = a75(vy)
whatever this probability is.% It is equivalent to require that each player has the same
normalized power index. Hence '

a;j{ve) = 1/15 for all j (4)

SRequiring a certain probability would imply a choice concerning the risk of status quo. The non-
normalized Banzhaf index gives some information on the difficulty of making a decision : the higher
the non-normalized Banzhal index is, the easier it is to make a decision {see Widgrén (1994a}).



4.2 The case of a single state

If the I5U is a single state, each individual citizen must be treated equally. It means
that no citizen may exert more power than any other, regardless of his nationality in
EU decisions.

Let (M, uq) be a fair compound game of the EU decision making as outlined above,
50 we have M = M; U...U Ms and e = 05(11, ..., 1s) where (M, 55) (5 =1,...,15)
are the government election games in the member states and (N,v,) is the voting
game in the Council of Ministers that guarantees fairness in the compound game.

In the case of a single state, requiring the equal treatment of the EU citizens leads
to the following property

~

a’l(l) (u()') oL, = aﬂ’t.l(l) (u.a) oL, EE;(H) (’L[.Q_) = ., = &mn(n) (’U,a) (O)

Since we are dealing with the Council of ministers we reduce the voting game of
individual citizens to a voting game among the member states. Using (3), we obtain

4 ( 'a) ﬁi(yj) (6)

Then the following holds, as shown in the appendix:

Vi
Pk e Ny ")

4.3 'The case of a federal state

i {Vg) =

If the EU is a federal state, each state must be treated in accordance to a weighted
average between the two extreme principles ("One Man, One Vote” and ”One State,
One Vote"). In the corresponding fair game in the Council of Ministers (N, v,) it
means that each state must have the following index of power:

Vs 4+ (1 —a).

o (ta) = &, et

2k e N ATk

where z € (0, 1) represents the weight given to the ”One Man, One Vote” principle.
Figure 1 gives the fair distributions of power for different values of z.

(8)

o

Insert figurel

Three general aspects may be underlined. First, as could be expected, the fair share
increase with the weight giver to the "One Man, One Vote” principle for the large
states (from Germany to Spain), while the reverse holds for medium-sized countries
(from the Netherlands to Portugal) and small states (from Sweden to Luxembourg).
Second, the fair share of power varies widely with x for the four largest states (from

7



Germany to Italy) or for the two smallest states (Ireland and Luxembourg). For
medium-sized countries the sensitivity to z is not that significant. In particular the
Netherlands’ fair share remains nearly constant irrespective of how the BU is defined.
Third, when the ”One Man, One Vote” principle is taken into account (x > 0), the
United Kingdom, France, and Ttaly all have similar fair shares of power. This also
holds for Greece, Belgium and Portugal or Denmark, and Finland.

5 Power distribution within the FU Council of
Ministers

5.1 Current distribution of power

Table 1 shows the current non-normalized Banzhaf indices for each way of making a
decision.
Insert tablel

A striking feature of this table is the difference between the unanimity and the simple
majority voting rules. In the former case the probability of being crucial is very small
for any member while it is quite high in the simple majority. This may explain that
when unanimity is required, decision making is far from being easy and therefore the
status quo is very likely to be the outcome of such a vote (see Widgrén 1994a). Table
1 also shows that the requirement of at least 10 members in a qualified majority
increases small states’ power. The reverse hoilds for large states. The explanation of
this phenomenon is the following. Because of this "minimum number” requirement,
coalitions of 7-9 countries are no longer winning. Since these coalitions are mainly
formed by large countries, small countries gain power from the minimum requirement,
while large states lose.

In order to compare the distribution of power between members, the normalization
of these indices seems more appropriate. Table 2 gives the current normalized Banzhaf
indices within the Council of Ministers. '

Insert table?

it can be seen that the distribution of power is the same when either unanimity or
simple majority is required. Both rules are symmetric and thus treat ali countries
equally. In the qualified majorities, however, the power share increases with the
state’s population. Large states receive a bigger share in the qualified majorities
than when symmetric rules are used. The opposite holds for medium-sized and small
countyies,



5.2 Are the current allocations of power fair?

The ”One Man, One Vote” principle is obviously fulfilled when simple majority or
unanimity is used.” The underlying definition of the EU is thus clearly an association
of states. Therefore this analysis will now focus on the qualified majorities. Table 3
reports the difference between the fair power indices and the current indices in the
two following cases:

1. the EU is a single state: application of the ”One Man, One Vote” principle {x == 1).
2. the BU is a federal state: the average between the two extreme principles (z = 1/2).

Insert table3

5.2.1  The case of a single state

‘The following remarks could be made on the basis of the calculations. If the qualified
majority is required the current index gives an excessive power to most medinum-sized
countries and to all small states (from Greece to Laxembourg). Large states and the
Netherlands have less power than they should be entitled to. Luxembourg’s power, as
well as that of most medium-sized countries (Greece, Belgium and Portugal), is totally
excessive compared with their population. On the contrary Germany is notably
under-represented: in particular Germany’s number of votes has not been adjusted
to the new population’s figure after German unification. For Denmark and Finland
the current index seems to fit quite well. Table 3 also shows that the distortions
significantly increase when there is a requirement concerning the minimal size of a
winning coalition, except for the Netherlands, whose current index is then close fair.

5.2.2 The case of a federal state

As table 3 shows, the current distribution gives an unfairly big power to large states
while small states suffer from a lack of power. Medihum-sized countries have more
or less a fair share of power, except the Netherlands which has less than the fair
share. If a minimum number of members is required, the distortions are smaller with
an exception of Greece, Belgium and Portugal; in which case Germany receives less
power than it should.

Figure 2a (for the gualified majority) and 2b (for the qualified majority recuir-
ing a minimum number of members) present the results for the different degrees of

“As far as fairness is concerned, the simple majority of member states and the unanimity rules
are equivalent since they are symmetzic. The difference between the two procedures lies in the
nrobability of making a decision which is higher in the simple majority case, as mentioned above.
That is why a simple majority contradicts with the usual idea of an association of states where
member countries have a right to veto.



federalistic definitions of the EU (z, the weight given to the One Man, One Vote”
principle varying on a range between 0 and 1).

Insert figureZa and 2b

On the basis of these figures, we may argue that the current distribution of votes is not
fair when the two versions of gnalified majorities are used and whatever definition of
the EU is considered. However the current distribution of votes do not systematically
give an excessive power to some small states. The favored and disfavored states
depend on the chosen definition of the EU. Nevertheless the Netherlands are always
under-represented (in the qualified majority).

5.3 To which definition of the FEU do the current indices
correspond the best?

Unanimity and simple majority processes fit perfectly with the definition of the EU
as an association of states. On the other hand qualified majorities do not correspond
to a particular conception of the EU. This means that the weight that the current
distribution of power gives to the ”One Man, One Vote” principle varies according to
the state, which is illustrated in Figure 3.

Insert figure3

It is also shown that for large and small states more importance is currently accorded
to the "One Man, One Vote” principle, while the reverse holds for most medium-sized
countries (Greece,Belgium and Portugal). As previously mentioned the Netherlands’s
power index does not correspond to any of the weighted averages of the two extreme
principles. Thus in a strict sense there exists no consistent definition of the EU that
would give rise to the current distribution of power.?

However, it may be interesting to determine which definition of the BU would
be best refiected by the current gualified majorities processes. This can be done by
estimating simple regressions where the current index is the dependent variable and
the square root share of the population is the independent variable. Then the fixed
variable shows directly the share of the "One State, One Vote” principle. For the
ordinary qualified majority rule we obtain the following eguation®

B 079 st 0.014

(0.087) (0.003) (9)

R? = 0.97

81t is worth noting that the number of population has increased in the Netherlands quite signif-
icantly during her membership in the EU.
Ywhere the standard errors of the regression coefficients are shown in parentheses.
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and for qualified majority with the minimum requirement of member states we obtain

060 e
B = 0605t 0.026

(0.029) (0.002) (10)

R? = 0.97

Thus the respective estimated weights for the "One Man One Vote” principle are
0.79 for the qualified majority and 0.60 for the qualified majority with a number of
members requirement.Table 4 presents the difference between the current index and
the fair index for these weighted figures, t.e. the residuals of the regressions in (9)
and (10).

Insert table 4

Given the high values of 2? we could expect small residuals and not any systematics in
their behavior. The absolute values axre, indeed, quite small and one cannot find sys-
tematic fluctuation in their values.'® It can be seen, however, that the relative differ-
ences are far from being negligible. Germany is still largely under-represented, which
is also the case in relative terms for Denmark and Finland, while most medium-sized
states (Greece, Belginm and Portugal) have excessive power. This still emphasizes
that the current distribution of votes under the qualified majorities is inappropriate
to ensure a fair distribution of power among the member states,

6 Searching for fair allocation of power

The previous sections have shown that the current distribution of votes is not fair,
in the sense that it does not ensure a fair distribution of power. Then the following
question to pose is whether there exists a fair distribution of votes. In other words,
given a distribution of power considered as {air, is there a distribution of votes that
gives rise to this distribution of power? In this section we fry to give an empirical
answer to this question.

We start by computing the Banzhaf index obtained when the fair distribution
of power is used as distribution of votes. The derivative power index fits better to
the fair distribution of power than the current index. Then we derive the power
coeflicient, defined as the ratio between the corresponding Banzhal index and the
fair distribution of power. The comparison of this coeflicient with the unit vector
indicates which countries are over-endowed and which countries are under-endowed.
We use this information by deriving a distribution of vote which is the fair distribution
of power divided by the power coeflicient. The corresponding Banzhaf index is still

WSo in statistical sense we may argue that the current distribution of vote could make sense when
a weight of 0.79 is given to the "One Man, One Vote” principle.

11



closer to the fair distribution of power. This suggests the following iteration process
in order to achieve the fair distribution of power.

Let S be the fair distribution of power. We start with a distribution of votes
equal to the fair distribution of power wygy = Bras to compute F(wqy), the Banzhaf
index. The corresponding power coeflicient is

By Browy
(] =

= 11
5} fair Wi ( )
Then we define the first adjusted vector of voling weights as follows:
2
Wp Wy o
gy = 2O WO (W) (12)

o Bug/wo  Pluw)

If B(wpy) denotes the Banzhaf index, the corresponding lagged power coefficient is

_ ﬁ(wu)) _ ﬁ(w(l)) (13)
ﬁfa?'r Wiy

r
We thus correct the distribution of votes with the lagged power coefficient. The
second step is now the following

O N 6 I
YO TS Blow) e Bl Bl (14)

Generally the kth step can be written

(i)™ i
Wiy = s (15)
[Tie B (W(z‘))

Basically the aim of equations (11)-(15) is that the kth vector of lagged power
coefficient. converges to the unit vector. Note that the special case is a symmetric
game where the fair distribution of votes and power are equal. In this case the zero
order lagged power coeflicient, is unit vector. So if the EU is defined as an association
of states an equal distribution of votes ensures an equal distribution of power. For
the other possible definitions of the EU the above described iteration process must
be applied. In this section we still focus on three possible definitions:

1) the EU is a state z = 1

2) the EU is a federal state z = 1/2

3) the BEU is a modified federal state z = (.79

Table 5 reports the calculation of the iteration towards the fair distribution of power
in the case of a state and compare this with countries’ population shares.

Insert table b

From table 5 we see that rp varies on a range from 0.872 to 1.095 . Thus the differences
are quite moderate in the EU Council game. It can also be seen that the convergence
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towards the fair allocation of power is fast and that only two adjustments are required
when we start, from the given fair allocation of votes. The comparison between the
population share and the fair distribution of votes shows that large countries should
have a weight less than proportional to their population while the reverse holds for
medinm-sized and small countries. This result reflects the well-known fact that in
weighted voting power tends to exceed voting weight for large voters as the reverse
holds for small ones. Table 6 gives the fair distribution of votes depending on the
definition taken into account for the BU (in the sense that they lead to the fair
distribution of power).
Insert table 6

The results shows that the fair distribution of votes depends on the definition of the
EU and that it can not be asserted that small countries have an excessive share in
the current distribution of votes. However it can be mentioned that the Netherlands
has a too small share.

7 Conclusion

This paper has provided a game theoretic framework to analyze {fairness within the
EU Council of Ministers. The quantitative results of this paper are the following:
What can be considered as a fair distribution of power among states depends on how
the EU is defined. The unanimity and simple majority processes can be evaluated be
fair if the IEU is defined as an association of states. The qualified majorities do not
Jead to a fair distribution of power whether the EU is defined as a single state, or as
an association of states or as a federal state (whatever the degree of federalism is).
Moreover the Netherlands is always under-represented when the qualified majority is
used. However it can not be argued that the current voting process has a systematic
bias in favor of some states, in that the definition of EU can not be made precise.
So a redistribution of the votes among the states -even if necessary- would require
first an agreement concerning the definition of the EU that should be reflected in the
distribution of power. Seemingly such agreement would be very difficult to reach,
but it is the only way to guarantee a fair distribution of power among states. In
section 6 we suggest a method by which fair power allocations can be obtained. The
results show that the fair distribution is rather easy to reach with an iterative process
by taking the fair allocation as the base in terms of the distribution of votes. The
distribution of power and the distribution of votes are generally the same only in
symmetric games. This paper suggests that even a very small move away from the
equal division of voting shares leads to the usually observed result: voters with high
shares of votes tend to have more power relative to their voting share than the small
ones. Detailed analysis of this important phenomenon is left for future research. The
analysis of fair allocations of power gives two policy recommendations for the case
of the EU, first, given that power indices are more appropriate measures for voters’
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influence than voting weights, voters with small shares of votes should have more
votes than their fair share of influence would suggest and, second, with regard to the
current distribution of votes there are no reasonable fairness arguments to concentrate
the allocation of votes towards the largest member states.

Appendix
Let ' denotes a individual citizen’s probability of being crucial. Hence
C=aym(te) = ... = Gm, (n){(ta). (16)

The computation of F(y;) will allow us to derive a;{v,) from (6), which can be
rewritten as

(ve) = = (17)

| Bily;)

The games (M;,y;} (7 = 1,...,n) are symmetric since they have been defined as simple
majority games. Moreover a player ig only crucial in coalitions whose sizes is such
that s > m;/2 and s — 1 < m;/2. Hence s = ffiéi-l— if m; is odd while s = "2 if m; is
evel.
By definition of the non-normalized Banzhaf index, we obtain
if m, is odd:

an--l
Bily;) 2ni~f 2 1
TT'LJ'—
1 (m; — 1)
e

By Stirling’s approximation, we get

e r,—1  m, -1
1 —_—

\ﬁ.ﬂ.(fn,j — 1) {my; — 1)t e T o2

mizl
=1 gmy-1 \/2 - (anl)\/g . (m,'—--}) (m ~l) 2 (-m —1) 2
i i ‘l““““g N T __.’._."2 ""*‘2""“"2

This expression may be reduced to

Bily;) =

V2

Bily;) = Tr

(18)
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if m; 1s even
TYIJ:

Bly) =]
aYi) T 5o
! 2 i1 my =1
1 mg — 1)}

- 91" (m)! (m-—Z)I
5 ) -—2"""2 :

By Stirling’s approximation, we get

1My m.l-ﬁQ
— V2 (my — 1) (my — 1™ ¢7 e s
ﬁ‘i (y_?) = g2 my

21 gyl \/2.7'(. (1’32;2)\/2,” (’—’%1) (W) 2

= —\{g vy —1 (g — 1)
TR (i ()7
2

2

Since m; is sufficiently large, this expression may be approximated by

Tl = 2
ﬁ%(d’]) ﬁ\/m;

Using (18) or (19) in {17), we obtain

Ffny) = ST
J Ve NG

Thus
m .
o (Vg) = mr—t—— A
ke N/
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U SM QM OM+

Germany 0.000061 0.209 0.113 0.0088
United Kingdom  0.000061 0.209 0.113 0.098
France {0.000061 0.209 0.113 0.098
Italy 0.000061 0.209 0.113 0.098
Spain ¢.000061  0.209 0.093 0.083
Netherlands 0.000061 0.209 0.059 0.059
Greece 0.000061 0.209 0.069 0.0589
Belgium 0.000061 0.209 0.059 0.059
Portugal 0.000061 0.209 0.059 0.050
Sweden (G.000061  0.209 0.048 0.051
Austria 0.000061  0.209 0.048 0.051
Denmarl 0.000061 ©.209 0.036 0.042
Finland 0.000061 0.209 0.036 0.042
Ireland 0.000061 0.209 0.036 0.042
Luxembourg 0.000061 0.209 0.023  0.030

Table 1. Current non-normalized Banzhaf indices for the unanimity (U), the
simple majority(SM), the qualified majority (QM) and the qualified majority with at
least ten countries {QM-+).

U SM OM  OM+

Germany 0.067 0.067 0.112 0.101
United Kingdom 0.067 0.067 0.112 0.101
France 0.067 0.067 0.112 0.101
Italy 0.067 0.067 0.112 0.101
Spain 0.067 0.067 0.092 0.085
Netherlands 0.067 0.067 0.059 0.061
Greece 0.067 0.067 0.059 0.061
Belgium 0.067 0.067 .05 0.061
portugal 0.067 0.067 0.059 0.061
Sweden 0.067 0.067 0.048 0.052
Austria 0.667 0.067 0.048 0.052
Denmark 0.067 0.067 0.036 0.043
Finland 0.067 0.067 0.036 0.043
Ireland 0.067 0.067 0036 0.043
Luxembourg 0.067 0.067 0023 0.031

Table 2: Current normalized Banzhaf indices for the unanimity (U), the simple
majority(SM), the qualified majority (QM) and the qualified majority with at least
ten countries (QM+).
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OM (x=1) QM+ (x=1) OM (x=.5) QMY (x=5)

Germany -0.028 -0.039 -+0.009 -0.002
United Kingdom -6.007 -0.018 +0.019 +0.008
France -(0.006 -0.017 +0.020 +0.009
Ttaly -0.006 -0.017 +0.020 +0.009
Spain -0.0065 -0.012 +0.010 +0.003
Netherlands -0.002 40,0001 -0.005 -00.003
Greece +0.009 +0.011 +(1L.0003 +0.003
Belgium -+0.008 +0.012 -+0.0007 +0.003
Portugal +0.610 +0.012 +0.0009 -+0.003
Sweden +0.002 4+0.006 -0.G08 -(.004
Austria 4-(.004 +0.008 ~0.007 -(3.003
Denmarlk +0.0005 +0.008 -0.015 -0.008
Finland +0.0009 +0.008 -0.015 -0.008
Irefand +0.007 +0.014 -0.012 -0.005
Luxembourg -+0.013 +0.021 -0.016 -0.007

Table 3: The difference between the current index and the fair one when the EU
is defined as a state (x = 1) or as a federal state {@ = 0.5) for the qualified majority
(QM) and the qualified majority with at least ten countries {QM-).

QM % QM-+ %

Germany -0.013  -10  -0.010 8.7
United Kingdom -0.004 3.8 -+0.003 +43.3
France +0.004 +4.1 40003  43.5
Italy +0.006 +4.5 40.004 439
Spain +0.001 +1.6 +0.0004 +0.4
Netherlands -0.003 54 -0.002 ~3.4
Greece 4+0.005 +9.8 +0.004  +7.6
Belgium +0.006 +11  +0.005 484
Portugal +0.006 412 +0.005 49
Sweden -0.002  -4.6  -0.002 -3.6
Austria ~(.0007 -1.5  -0.0007 -1.4
Denmark -G.006  -14  -0.005 -0.8
Finland 0006 <13 -0.004 -0.4
Ireland -(3.001 -3 -(0.001 -2.4
Luxembourg +0.001 453 -0.00% -4.5

Table 4: The absclute and relative error terms for equations (9) and (10).
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Yopop wey  Blwey) To wey  Plwg) Blw) fug

Germany 0.219  0.140 0.153 109  0.129 0.140  0.999 1.079
United Kingdom 0.157  0.119 0.124 1.049 0.113 0.119 1.000 1.045
France 0.156  0.118 0.124 1.048 0.113 0.118 1.000 1.044
Italy 0.1556  0.118 0.123 1.047 0113 0.118 1.000  1.043
Spain ¢.106  0.097 0.098  1.008 0.096 0.097 1.000 1.011
Netherlands 0.041  0.061 0.058 0.947 0.064 0.061 1000 0.955
Greece - 0028 0.080 0047 0 0.931 0.053 0.060 1.000 (.938
Belgium 0.027  0.04% 0.046  0.930 0.053 0.049 1.000 0.937
Portugal 0.027  0.049 0045  0.929 0.052 0.049 1.000  0.936
Sweden 0.024 0.046 0042  0.924 0.048 0.046 1.000 0.932
Austria 0.022  0.044 0.041 0.921 0.047 0.044 1.600  0.929
Denmark 0.014  0.035 0.032  0.909 0.039 0.035 1.000 0.915
Finland 0.014 0035 0.032  0.908 0.038 0.035 1.060  0.915
Ireland 0.010  0.029 0.026 G900 0.032 0.029 1.000  0.906
Luxembourg 0.001  0.010 6009  .872 0.011 0010 1.000  0.875

Table 5: The iteration towards the fair allocation of power when the EU is defined
as a state.

current.  x=0.5 x=0.79 x=I1

Germany 0.115  0.098 0.117  0.129
United Kingdom 0.115 0.090  0.103 0.113
France 0.115 0.089  0.103 0.113
Ttaly 0.115 0.089 0,103 0.113
Spain 0.062 0.081 (.090 0.096
Netherlands 0.057 0.065 0.064 0.064
Greece 0.057 0.060 0.056 (.053
Belgium 0.057  0.069 0.056  0.063
Portugal 0.057 0.069 0.055  0.052
Sweden (.046 (0.058 0.053 0.049
Austria (.046 (0.057  0.651 0.047
Denmark 0.034 0.053  0.045 0.039
Finland 0.034 0.063 0.044 0.038
Ireland 0.034 0.050 0.040 0.032
Luxembourg 0.023 0.041  0.024  0.011

Table 6: The current distribution of votes and the shares of votes that lead to the
fair distribution of power for three possible definitions of the EU.
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