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Abstract
The Council of the European Union (EU) is one of the main decision-making bod-
ies of the EU. A number of decisions require a qualified majority, the support of 
55% of the member states (currently 15) that represent at least 65% of the total 
population. We investigate how the power distribution based on the Shapley–Shu-
bik index and the proportion of winning coalitions change if these criteria are modi-
fied within reasonable bounds. The power of the two countries, with approximately 
4% of the total population each, is found to be almost flat. The decisiveness index 
decreases if the population criterion is above 68% or the states criterion is at least 
17. Some quota combinations contradict the principles of double majority. The pro-
portion of winning coalitions can be increased from 13.2% to 20.8% (30.1%) such 
that the maximal relative change in the Shapley–Shubik indices remains below 
3.5% (5.5%). Our results are indispensable for evaluating any proposal to reform 
the qualified majority voting system.
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“Ideally, every responsible human being should have equal power in a world assembly. This situation, 
however, can only arise in an assembly of nations of equal sizes, each enfranchized to the same degree. 
To award nations voting powers proportional to their populations would give the spokesmen for large 
nations too much power in relation to the numbers of their sponsors.” Source: [Penrose (1946), p. 56].
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1  Introduction

The Council of the European Union is one of the two legislative bodies in the Euro-
pean Union (EU), besides the European Parliament. Since the EU Council is an 
explicitly intergovernmental institution where a national minister represents each 
country, the distribution of power within the Council has a fundamental impact on 
the member states: the power politics view can explain as much as 90% of the bud-
get shares (Kauppi and Widgrén 2004). Although the role of political power may be 
lower, it is certainly a significant driver of budgetary allocation (Zaporozhets et al. 
2016). Hence, political science cannot ignore power indices (Felsenthal et al. 2003).

The distribution of power in any institution depends on its voting rules. While 
some decisions require unanimity among the Council members, all major treaties 
have shifted further policy areas from unanimity to qualified majority. The definition 
of qualified majority was subject to several reforms in the past, especially because 
new members should have been provided with voting weights, which usually led to 
the modification of thresholds, too (Le Breton et al. 2012). Unsurprisingly, the quali-
fied majority voting system of the EU has been analysed in the fields of operational 
research (Freixas 2004; Algaba et al. 2007; Alonso-Meijide et al. 2009), political sci-
ence (Aleskerov et al. 2002; Bindseil and Hantke 1997; Lane and Mæland 2000), and 
social choice theory (Brams and Affuso 1976, 1985; Felsenthal and Machover 2001).

Currently, Article 16 of the Treaty on European Union states the following condi-
tions for a qualified majority:

	● Population criterion: the supporting countries should represent at least 65% of 
the EU population;

	● States criterion: the supporting countries should represent at least 55% of the EU 
member states.

In addition, any blocking minority needs to contain at least four member states. This 
system is effective from 1 November 2014.

Since any change in the set of member states is guaranteed to change voting pow-
ers, the effects of Brexit (Grech 2021; Kleinowski 2025; Kóczy 2021; Maaser and 
Mayer 2023), as well as other possible entries (Kirsch 2022) and exits (Petróczy et al. 
2022) have been thoroughly analysed. Bhattacherjee and Sarkar (2019) even suggest 
an optimal threshold by maximising the correlation and minimising the differences in 
inequality between the weights and various power indices. However, Bhattacherjee 
and Sarkar (2019) consider only the population criterion, which strongly limits the 
validity of their results as will turn out in Section 4.

Our novel contribution to the literature resides in investigating how the power 
distribution in the EU Council will change if the majority rule of 65-55% is modified 
and both the population and states thresholds are taken into account. It is assumed that 
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the proportion of the total population required to accept a proposal varies between 
51% and 80%, while the number of states required lies between 11 (40.7%) and 20 
(74.1%). Our calculations are based on the Shapley–Shubik index. This has several 
game-theoretical and statistical interpretations (Kurz et al. 2018; Laruelle and Valen-
ciano 2001, 2007, 2009); for example, the Shapley–Shubik index can be regarded 
as the expected relative share of the country in a fixed prize available to the win-
ning coalition (Felsenthal and Machover 2004). Further arguments are provided in 
Section 3.1.

This issue is interesting not only for the academic community. The Conclave, an 
assembly of 50 European leaders, published its Europe 2040 report in March 2024 
and concluded that “the generalisation of qualified majority voting in the Council 
should be achieved by 2030-2040” (Conclave 2024). This report has been endorsed 
by the Conclave Board with Jean-Pierre Bourguignon, the President of the European 
Research Council (ERC) from 2014 to 2019, among its members. The German gov-
ernment has recently taken several steps towards the wider use of qualified majority 
voting, too (OSW 2023): a Franco-German working group made recommendations 
for the institutional reform of the EU on 18 September 2023, including the adjust-
ment of the thresholds to 60-60%. However, the working group has not examined 
the impact of their proposal—which will be presented in the following, among many 
other results.

Our main findings can be summarised as follows:

	● The voting power of a country comprising about 4% of the total population (the 
Netherlands and Romania) is almost insensitive to both thresholds of qualified 
majority (Section 4.1);

	● The current proportion of winning coalitions (13.2%) decreases if the population 
criterion is above 68% or the states criterion is at least 17 (Section 4.2);

	● The decisiveness index—the power of the Council of the EU to act—can be im-
proved only by lowering the states threshold if the level of inequality (the power 
of large countries) is not allowed to decline (Section 4.2);

	● The recently proposed 60-60% rule, which requires the support of 17 member 
states, strongly favours small countries and substantially reduces the proportion 
of winning coalitions (Section 4.2);

	● Some quota combinations contradict the principles of double majority as the level 
of inequality is higher than implied by population shares (Section 4.2);

	● A rule with a higher decisiveness index than the current 13.2% is disadvanta-
geous for either the majority of the countries or the majority of the population 
(Section 4.3);

	● The decisiveness index can be increased to 20.8% (30.1%) such that the maximal 
relative change in the Shapley–Shubik indices remains below 3.5% (5.5%) (Sec-
tion 4.3).

These results are indispensable for evaluating any proposal to reform the criteria of 
the qualified majority voting system used in the EU Council.

The paper has the following structure. Section 2 provides a concise overview of 
related papers. Section 3 introduces the basic concepts of our approach (the Shapley–
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Shubik index, the decisiveness index, and the Herfindahl–Hirschman index) that are 
used for the sensitivity analysis in Section 4. Finally, Section 5 ends with concluding 
remarks.

2  Related Literature

A possible reason for the lack of sensitivity analyses in the extant literature is that 
measuring voting power in a weighted voting system is non-trivial. For instance, 
consider a simple situation with two voters, A and B, having weights of 2 and 4, 
respectively. If the decision threshold is 3, the second voter B is a dictator and holds 
all power. On the other hand, if the decision threshold is 5, both voters are veto play-
ers and they have the same power.

Several power indices have been proposed to quantify the influence or power of a 
voter in similar situations; Napel (2018) provides a comprehensive summary of the 
main approaches and results. According to our knowledge, the first suggestion was 
made by Penrose (1946). Nonetheless, his approach has gained more attention only 
after Banzhaf (1964) and Coleman (1971) have “rediscovered” it; thus, it is called 
the Penrose–Banzhaf–Coleman, or, simply, the Banzhaf index. The other popular 
power measure is the Shapley–Shubik index (Shapley and Shubik 1954). A recent 
proposal is the Coleman–Shapley index (Casajus and Huettner 2019; Haimanko 
2020). In addition, voting power can be quantified by essentially any solution concept 
of cooperative game theory, such as the nucleolus (Schmeidler 1969; Zaporozhets 
et al. 2016).

Voting power has received intensive attention from academic researchers since the 
pioneering work of Brams and Affuso (1976), which demonstrates that Luxembourg 
was a null player (had no power) in the Council of Ministers in the predecessor of 
the European Union. A comprehensive overview of this topic is provided by Hol-
ler and Nurmi (2013). However, some contributions from the last decade are worth 
presenting.

Bhattacherjee and Sarkar (2019) perform a sensitivity analysis with respect to the 
population quota in the qualified majority voting rule of the Council. Their approach 
is similar to our work in that it handles the winning threshold as a controllable param-
eter. Seven measures of voting power and two indices of inequality are considered. 
Using Pearson’s correlation coefficient as a similarity index, the maximum similarity 
of voting power to the original population share is found if the population quota is 
66%. However, this result is clearly due to disregarding the second, states criterion. 
Therefore, our crucial contribution to Bhattacherjee and Sarkar (2019) is accounting 
for both the population and states quotas in the sensitivity analysis.

Several studies have shown independently that Brexit has mainly favoured the 
large countries (Gábor 2020; Grech 2021; Göllner 2018; Kirsch 2016; Kirsch et al. 
2018; Kóczy 2021; Mercik and Ramsey 2017; Szczypińska 2018). On the other 
hand, a further exit would harm the large and benefit the small countries due to the 
unchanged states criterion at 15 (Petróczy et al. 2022). Kirsch et al. (2018) use the 
normal approximation of the Banzhaf index in double-majority games to uncover 
that such non-monotonicity is in most cases inherent in a double-majority system, 
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however, it is strongly exacerbated by the peculiarities of the population vector in the 
European Union.

Kirsch (2022) investigates the impact of the accession of Montenegro, Turkey, 
and Ukraine on the current 27 member states. In this case, the 55% states threshold 
will grow from 15 to 16. Consequently, the power of small countries would increase, 
while the power of large countries would decrease. Because of its substantial size, the 
accession of Turkey would tip the balance of power: France, Germany, Italy, Poland, 
and Spain would lose almost 20% of their voting power.

Kleinowski (2024) develops a non-random voting model for the qualified majority 
voting in the Council, which abandons the assumption that each coalition of players is 
equally likely. It takes the role of the European Commission as an agenda-setter into 
account and, thus, excludes some coalitions from the analysis. Kleinowski (2025) 
examines the post-Brexit council in the same framework. The ability of the seven 
most populous countries to build a blocking coalition is shown to have increased 
substantially after Brexit.

3  Methodology

This section describes the tools used for the investigation of voting powers. Sec-
tion 3.1 discusses our choice of benchmarks for voting power. The Shapley–Shu-
bik index is introduced in Section 3.2, while aggregated indices of decisiveness and 
inequality are presented in Section  3.3. Section  3.4 provides a simple illustrative 
example. Finally, Section 3.5 describes the practical details of the sensitivity analysis.

3.1  Identifying the Right Benchmarks for Voting Power

The two most popular measures of voting power are the Banzhaf and Shapley–Shubik 
indices. Straffin (1977) suggests two simple probability models to characterise these 
measures, respectively. Let pi denote the probability that a decision is supported by 
voter i, for all 1 ≤ i ≤ n. Under the independence assumption, the values pi are 
selected independently and randomly from the unit interval. Therefore, each voter 
votes in favour of any proposal with a probability of 50% since the uniform distribu-
tion on the unit interval has an average of 1/2. Under the homogeneity assumption, a 
common value p is selected independently and randomly from the unit interval, and 
pi = p for all 1 ≤ i ≤ n. Parameter p can be interpreted as the “level of acceptabil-
ity”: some proposals are equally attractive to all voters (p is close to 1), others are 
unreasonable (p is close to 0), while a further set of proposals are controversial (p is 
around 0.5).

Consider the probability that voter i will be pivotal, in other words, it will make a 
difference in the outcome. This probability equals the Banzhaf index of voter i under 
the independence assumption (Straffin 1977, Theorem 1), and the Shapley–Shubik 
index of voter i under the homogeneity assumption (Straffin 1977, Theorem 2). In 
our opinion, the preferences of the members in the EU Council are similar rather than 
independent of each other: if a bill is supported by some countries, this increases the 
probability that other countries agree with them.
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Kurz et al. (2018) generalise the framework of Straffin (1977) in a model where 
each voter has single-peaked preferences over an interval of alternatives. The del-
egates vote according to the median preference of their constituencies, which can be 
regarded as the countries in our case, and the assembly of delegates uses weighted 
majority voting. The ideal points of voters’ preferences have a continuous distribu-
tion and are positively correlated within each constituency, but they are independent 
across the constituencies. Then the probability that a delegate has the decisive vote in 
the assembly asymptotically approaches its Shapley–Shubik index, not its Banzhaf 
value (Kurz et al. 2018, Proposition 1). Furthermore, since the influence of a voter on 
the position of their delegate is inversely proportional to the size of the constituency 
(the population of the country), the Shapley–Shubik values of the delegates should 
be proportional to the size of their constituency in order to guarantee that any two 
voters have the same influence on the decision of the assembly. Consequently, the 
Shapley–Shubik indices in the EU Council will be compared to the population shares 
of the countries.

3.2  The Shapley–Shubik Index

Voting situations are usually modelled by a cooperative game with transferable utility 
where the voters are the players, and the value of any coalition is maximal if it can 
accept a proposal and minimal otherwise.

Let N denote the set of players, and S ⊆ N  be a coalition. The cardinal of a set is 
denoted by the corresponding small letter, namely, the number of players in coalition 
S is |S| = s and the number of players is |N | = n, respectively. The value of any 
coalition is given by the characteristic function v : 2N → R.

Definition 1  Simple voting game: A game (N, v) is called a simple voting game if

	● the payoffs are binary: v(S) ∈ {0, 1} for all S ⊆ N ;
	● the superset of any winning coalition is a winning coalition: v(S) = 1 and S ⊆ T  

implies v(T ) = 1;
	● there is at least one losing and one winning coalition: v(∅) = 0 and v(N) = 1.

The power of the players in voting games can be quantified by power indices. One 
popular measure for this purpose is the Shapley–Shubik index.

Definition 2  Shapley–Shubik index: Let (N, v) be a simple voting game. The Shap-
ley–Shubik index of player i is

	
φi(N, v) =

∑
S⊆N\{i}

s!(n − s − 1)!
n!

[
v
(
S ∪ {i}

)
− v (S)

]
.

Consider a random order of the players. The Shapley–Shubik index of a player is its 
marginal contribution to the coalition formed by the preceding players, averaged over 
the set of all the possible orders of the players.
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Several voting games are defined such that each player has a weight and a coali-
tion becomes winning if the sum of the weights assigned to its players exceeds a 
given value. Let vector w = [wi] ∈ Rn denote the weights and q denote the decision 
threshold.

Definition 3  Weighted voting game: A game (N, v = [w, q]) is called a weighted vot-
ing game if for any coalition S ⊆ N :

	
v(S) =

{
1 if

∑
j∈S wj ≥ q

0 otherwise.

Consequently, the Shapley–Shubik index of a player in a weighted voting game is the 
probability that it becomes pivotal if the sequence of the players is chosen randomly 
from the n! possible orders.

The qualified majority voting system of the EU Council can be formalised as a 
combination of three weighted voting games (Kurz and Napel 2016,  p.  1248). In 
particular, the associated characteristic function is v =

(
v(1) ∧ v(2)) ∨ v(3) or, equiv-

alently, v = v(1) ∧
(
v(2) ∨ v(3)), where ∧ is the AND and ∨ is the OR logical opera-

tor, while

	● v(1) =
[
w(1), q(1)] such that w(1)

i  is the population of country i for all 1 ≤ i ≤ 27 
and q(1) is 65% of the total population in the EU (population criterion);

	● v(2) =
[
w(2), q(2)] such that w(2)

i = 1 for all 1 ≤ i ≤ 27 and q(2) = 15 (states 
criterion);

	● v(3) =
[
w(3), q(3)] such that w(3)

i = 1 for all 1 ≤ i ≤ 27 and q(3) = 24 (blocking 
minority rule).

3.3  Quantifying Decisiveness and Inequality

The decision ability of the European Union is measured by the proportion of winning 
coalitions. This “power of a collectivity to act” has been defined by Coleman (1971) 
and Carreras (2005), and axiomatically characterised by Barua et al. (2009).

Definition 4  Decisiveness index: Let (N, v) be a simple voting game. The decisive-
ness index is the number of winning coalitions divided by the number of possible 
coalitions 2n.

We do not claim that a higher decisiveness index is preferable, as the decision pro-
cess might be less stable if the countries can be combined in more ways into winning 
coalitions. However, an agreement is probably easier to reach if the number of win-
ning coalitions is higher because a given set of countries is less likely to have veto 
power on the decision.

Two measures are used to quantify the inequality among the countries. The first 
is a widely used measure of market concentration, the Herfindahl–Hirschman index 
(Herfindahl 1950; Hirschman 1945, 1964).
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Definition 5  Herfindahl–Hirschman index (HHI): Let (N, v) be a simple voting 
game, |N | = n be the number of players, and φ = [φi] ∈ Rn be the vector of Shap-
ley–Shubik indices. The Herfindahl–Hirschman index is

	
HHI(φ) =

n∑
i=1

φ2
i .

The maximum of HHI is 1, reached if and only if a dictator exists in the game. The 
minimum of HHI is 1/n, reached if and only if all players have the same power. Since 
the lower bound of HHI depends on the number of players, it is usual to consider its 
normalised version that lies between 0 and 1 (Petróczy and Csató 2021).

Definition 6  Normalised Herfindahl–Hirschman index (HHI∗): Let (N, v) be a sim-
ple voting game, |N | = n be the number of players, and φ = [φi] ∈ Rn be the vector 
of Shapley–Shubik indices. The normalised Herfindahl–Hirschman index is

	
HHI∗(φ) = HHI(φ) − 1/n

1 − 1/n
.

Thus, HHI∗ equals zero if all member states have the same power in the Council of 
the European Union. For example, this would be the case if the population criterion is 
ignored or, equivalently, the threshold is decreased below the population share of the 
smallest state. On the other hand, the normalised Herfindahl–Hirschman index would 
be one if one country is a dictator, namely, any coalition is winning if it contains this 
particular country and losing otherwise.

Therefore, HHI∗ reasonably reflects the inequality among the member states. In 
addition, since the voting powers of the members vary only in their population (other-
wise, they are equal), a higher Herfindahl–Hirschman index indicates that the power 
of the small countries is generally lower.

The Gini coefficient is an index originally used to measure the degree of inequality 
in the distribution of income or wealth. However, it is also appropriate to quantify 
inequality in the distribution of voting power (Laruelle and Valenciano 2004).

Definition 7  Gini index: Let (N, v) be a simple voting game, |N | = n be the number 
of players, and φ = [φi] ∈ Rn be the vector of Shapley–Shubik indices in an increas-
ing order, that is, φi ≤ φj  if i < j. The Gini index is

	

G(φ) =
∑n

i=1
∑n

j=1 |φi − φj |
2n

∑n
i=1 φi

= 1
n

[
n + 1 − 2

(∑n
i=1(n + 1 − i)φi∑n

i=1 φi

)]
=

=
2

∑n
i=1 iφi − (n + 1)

n

because 
∑n

i=1 φi = 1.
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Analogous to the normalised Herfindahl–Hirschman index, the minimum of G is zero 
if all voting powers are equal. The Gini index has a maximum of (n − 1)/n, which is 
reached if and only if a dictator exists in the voting game.

A lower value of HHI∗ and Gini should not necessarily be favoured since the 
power distribution should reflect the inherent inequalities between the countries in 
terms of their population to some extent. In other words, zero is not the appropriate 
benchmark. Thus, HHI∗ and Gini are mainly used to represent the relative power of 
small and large member states by a single value, which can be easily understood by 
the policy-makers. This advantage would be lost by adopting, for instance, the Pen-
rose square root as the benchmark. Nonetheless, if the Herfindahl–Hirschman or Gini 
index exceeds the value implied by the population shares, then the power of the large 
countries seems to be excessive.

3.4  An Illustrative Example

Take the following simple qualified majority voting system.

Example 1  A committee consists of three members A, B, and C, who have the voting 
weights 4, 2, and 1, respectively.

If the decision threshold in Example 1 is q = 4, then voter A is a dictator and has 
the maximal power of 1. Even though the ratio of the voting weights is 4:2:1, the 
power distribution is 1:0:0.

Remark 1  Consider Example 1. The Shapley–Shubik indices of the voters are pre-
sented in Table 1 as a function of the majority threshold q. While voter A is a dictator 
and has maximal power if q = 4, this is not the case for any other value of q. Voter C 
has no power if q is odd, however, the powers of voters B and C are equal if q is even.

Remark 2  Consider Example 1. There are three voters; hence, the number of coali-
tions is 23 = 8. If the threshold is q = 4, then four winning coalitions exist (A, 
{A, B}, {A, C}, {A, B, C}), and the decisiveness index is 4/8 = 50%. Table  1 
shows the proportion of winning coalitions for other values of q. Since Example 1 
contains only one majority threshold q, the decisiveness index is a monotonically 
decreasing function of this parameter, as expected.

Table 1  The sensitivity analysis of Example 1 with respect to the quota q
Threshold (q) Shapley–Shubik index Decisiveness index HHI∗ Gini

A B C
3 2/3 1/6 1/6 62.5% 1/4 1/3
4 1 0 0 50% 1 2/3
5 2/3 1/6 1/6 37.5% 1/4 1/3
6 1/2 1/2 0 25% 1/4 1/3
7 1/3 1/3 1/3 12.5% 0 0
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Remark 3  Consider Example 1. The Herfindahl–Hirschman and Gini indices are pre-
sented in Table 1 for various values of q. The power distribution has the maximal 
level of inequality if q = 4, however, all voters have equal power if q = 7. The Gini 
index equals 2/3, its theoretical maximum, if q = 4. Note that the values of HHI∗ and 
G remain the same if the threshold is increased from 5 to 6, even though the power 
of each voter changes.

3.5  Implementation

In our sensitivity analysis, the Shapley–Shubik indices are calculated for all 27 cur-
rent member states. The population criterion is investigated between 51% and 80%. 
51% is a natural lower bound, while it does not make sense to choose a quota over 
80% since Germany accounts for 18.59% of the total population: in the absence of 
the specific blocking minority rule, the largest country would be a veto player for 
a threshold of at least 82%. The number of member states required for a qualified 
majority is assumed to be between 11 (which is 40.7% of the number of EU coun-
tries) and 20 (74.1%). A lower limit would be harmful for the small states, and a 
higher limit would make it challenging to accept any proposal.

The population shares of the countries, which determine their weights with respect 
to the population criterion, are updated every year. We use the data from the Council 
Decision (EU, Euratom) 2022/2518 of 13 December 2022 amending the Council’s 
Rules of Procedure (Council of the European Union 2022, Annex III). The popula-
tions of the countries are divided by 10 thousand and rounded to the nearest integer. 
The population threshold is determined analogously. The Shapley–Shubik indices are 
computed by the python package powerindices of Frank Huettner (Huettner 2023). 
These are exact values, not approximations by simulations. The populations and the 
power distribution—the latter according to the current qualified majority system—
are presented in Table 2.

The blocking minority rule that requires at least four countries for the veto is disre-
garded. It has a marginal role as the proportion of blocking coalitions always remains 
above 50% (see Section 4.2), that is, at least 227/2 = 67,108,864 blocking coalitions 
exist, from which only 21 are excluded by the blocking minority rule. Furthermore, 
we mainly focus on the differences compared to the current power indices.

Ignoring the blocking minority rule is standard in the literature, see, for example, 
[Kirsch (2022), p.  404]: “The effect of the aforementioned “additional rule,” i.e., 
forbidding blocking decisions by only three states, is negligible in the present context. 
For the current EU, there are only 22 coalitions of 24 states which do not represent 
65% of the total population of the EU. This number is of (almost) no consequence 
for the power indices.” Obviously, the number of coalitions affected by the blocking 
minority rule depends on population shares of the countries; while there are 21 such 
coalitions based on the 2022 data, this increases to 22 based on the 2023 data, as 
well as based on the data used in Kirsch (2022). [Petróczy et al. (2022), Appendix E] 
examines the effects of the blocking minority rule on the Shapley–Shubik indices and 
concludes that these are equivalent to “rounding errors”.
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4  Results

The effects of changing the qualified majority thresholds are analysed in three parts: 
Section 4.1 discusses Shapley–Shubik indices at the level of countries, Section 4.2 
focuses on the effects of a reform on the whole European Union, and Section 4.3 
compares different population and states quota pairs with respect to the winners and 
losers of the change.

4.1  Country-Level Changes in Voting Power

In the current double majority system, the voting powers of two member states with 
approximately the same population are very close, hence, the dynamics of their 
Shapley–Shubik indices are nearly identical. For example, Cyprus, Luxembourg, and 
Malta are similar, as well as Belgium, Greece, and Hungary. Consequently, six differ-
ent patterns can be identified that are plotted in Figure 1.

Country Abbreviation Population 
share (%)

Shapley–
Shubik 
index 
(%)

Germany DE 18.59 17.87
France FR 15.16 13.60
Italy IT 13.32 11.69
Spain ES 10.60 09.15
Poland PL 08.41 06.84
Romania RO 04.25 03.83
Netherlands NL 03.96 03.61
Belgium BE 02.60 02.62
Greece EL 02.37 02.45
Czech Republic CZ 02.36 02.44
Sweden SE 02.33 02.43
Portugal PT 02.31 02.41
Hungary HU 02.16 02.31
Austria AT 02.00 02.19
Bulgaria BG 01.53 01.85
Denmark DK 01.31 01.70
Finland FI 01.24 01.64
Slovakia SK 01.21 01.62
Ireland IE 01.13 01.56
Croatia HR 00.86 01.37
Lithuania LT 00.63 01.19
Slovenia SI 00.47 01.08
Latvia LV 00.42 01.05
Estonia EE 00.30 00.96
Cyprus CY 00.20 00.89
Luxembourg LU 00.14 00.85
Malta MT 00.12 00.83

Table 2  Populations and voting 
powers in the European Union

Notes: Abbreviations are 
ISO 3166-1 alpha-2 codes. 
Population shares come from 
the Council Decision (EU, 
Euratom) 2022/2518 (Council 
of the European Union 2022), 
Shapley–Shubik indices are our 
own calculations
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Germany, the largest state, almost always benefits from a higher population crite-
rion and a lower states criterion. Its current voting power could not decrease with a 
states quota of 11, but could not increase with a states quota of 20. Although its power 
is now slightly below its share of the total population, this proportion is not impos-
sible to exceed, especially for a lower states threshold. The curves for the next two 
largest countries, France and Italy, are similar.

Poland is also a large state, however, its voting power remains substantially below 
its population share at the moment. The Shapley–Shubik index presents an unex-
pected function of the population quota: (1) it is flat, then increasing, then decreasing 

Fig. 1  The voting power of six characteristic member states as a function of the population and states 
criteria. Notes: The dotted black line shows the current voting power. The loosely dashed brown line 
shows the share of the EU population
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if 11 states are required for a majority; (2) it is increasing, then flat, then increasing, 
then decreasing if 15 or 17 states are required for a majority. The power of Poland is 
higher for a lower states criterion, but it rarely achieves its population share, which 
could be unfair according to the main result of Kurz et al. (2018) that is discussed 
in Section  3.1. The Shapley–Shubik index of Spain also has a maximum around 
70–75% population quota for any values of the states criterion between 11 and 20.

These peculiarities, especially the non-monotonicity of voting power as a func-
tion of the population quota, can probably be explained by the substitutability of the 
countries. The five highest differences for subsequent countries in the order of popu-
lation shares appear between Poland and Romania, between Germany and France, 
between Italy and Spain, between Poland and Spain, and between France and Italy 
(each exceeding 1.5%, see Table 2). Consequently, these large countries, especially 
Poland, are the most difficult to replace with a country of similar size. On the other 
hand, the small countries can be easily substituted in a coalition, which essentially 
excludes any issues arising from discontinuity. Understanding these non-monotonic-
ity results calls for future studies, similar to the “paradox of redistribution”, when 
the voting power of a country decreases if its voting weight increases (Fischer and 
Schotter 1978; Holler and Napel 2004, 2005).

The voting power of Romania is remarkably robust with respect to both decision 
thresholds. Its Shapley–Shubik index can be slightly higher than its population share 
only for a high population criterion.

Belgium is a country whose voting power and population share currently nearly 
coincide. Its Shapley–Shubik index is slightly decreasing as the population threshold 

Fig. 2  Decisiveness as a function of the population and states criteria Note: The dashed black line 
shows the current decision probability
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Fig. 3  The relationship between decisiveness and inequality Notes: For a given number of member 
states, the consecutive dots from left to right show the required threshold of votes as a percentage of 
the total EU population from 80% to 51%. The vertical (horizontal) dashed black line shows the cur-
rent decision probability (level of inequality). The horizontal dotted cyan line shows the inequality of 
the population distribution
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grows, except if only 11 states are required for a qualified majority. Its voting power 
is lower for a lower states criterion.

Croatia benefits from a lower population limit and a higher states threshold. Its 
voting power is sharply declining as a function of the population quota. Nonethe-
less, the power of Croatia is almost guaranteed to be higher than its share of the total 
population.

Finally, Malta is the smallest member state, hence, increasing the states criterion 
strongly favours it. The shapes of the functions are essentially analogous to the case 
of Croatia, although the gap between the voting power and the population share is 
naturally higher.

The Shapley–Shubik indices of the remaining 21 member states are not presented 
since their pattern are not fundamentally different from those of the six presented 
above.

Fig. 4  Proportion of winners in voting power compared to the current qualified majority rule (65%, 
15#) as a function of the two criteria Notes: The size of the dots is proportional to the proportion of 
winners in voting power compared to the status quo. A green (red) dot indicates that the proportion of 
winners does (not) exceed 50%. The dashed black line shows the boundary corresponding to the cur-
rent decisiveness index; all points below left (above right) to this line have a higher (lower) number 
of winning coalitions compared to the current situation. The thick blue line shows the boundary cor-
responding to the (normalised) Herfindahl–Hirschman index implied by the population distribution; all 
points below right (above left) to this line have a higher (lower) level of inequality
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4.2  Aggregated Changes: Decisiveness Index and Inequality

Figure 2 shows how the decisiveness index depends on the two thresholds. The gen-
eral relationship is obvious: a higher population or states criterion reduces the num-
ber of coalitions which are able to accept a proposal. On the other hand, it is far from 
trivial that retaining the current level of decisiveness excludes a population quota 
over 68%, as well as a states quota above 16. The recently suggested 60-60% rule 
decreases the proportion of winning coalitions to 8.4%.

Figure  3 presents the connection between the proportion of winning coalitions 
and the level of inequality in power distribution, as the function of the two majority 
criteria. Under a fixed states threshold, a higher level of decisiveness usually implies 
a lower inequality, except for a high population criterion and a low states criterion. 
Consequently, if large countries want to maintain the status quo inequality, the deci-
siveness of the EU can be improved only by choosing a lower quota in the number of 
states required for double majority.

Interestingly, if the states criterion is only 11 or 12, the normalised Herfindahl–
Hirschman index reaches its maximum approximately at the current decisiveness 
index of 13.2%. The Gini index is also close to its maximum around the current 
decisiveness index if the states threshold is 11 or 12. However, such a high level of 
inequality would be difficult to explain since it exceeds the value associated with the 
population shares of the countries (see the dotted cyan line), and the qualified major-
ity rule aims to mitigate the power of large countries. Therefore, a high population 
threshold together with a low states threshold seems to be unacceptable. The recently 
suggested 60-60% rule reduces the value of HHI∗ (Gini) by more than two-thirds 
(more than 43%) compared to the status quo (65-55%) as it decreases the population 
threshold and increases the states criterion to 17.

According to Figure 3, these implications are insensitive to the method used to 
quantify inequality in the distribution of voting power.

Fig. 5  Maximal relative loss in voting power compared to the current qualified majority rule (65%, 
15#) as a function of the two criteria Notes: The size of the dots is proportional to the maximal relative 
loss in voting power. The dashed black line shows the boundary corresponding to the current decisive-
ness index; all points below left (above right) to this line have a higher (lower) number of winning 
coalitions compared to the current situation. The thick red line shows the boundary corresponding to 
the (normalised) Herfindahl–Hirschman index implied by the population distribution; all points below 
right (above left) to this line have a higher (lower) level of inequality
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4.3  The Optimal Qualified Majority Criteria

Any change in the qualified majority thresholds reallocates voting powers among the 
member states, thus, it will produce some winners and losers as well. Now we focus 
on this aspect of the problem to understand which reforms can enjoy more support 
from the countries.

Figure 4 uncovers the proportion of winners: the number of states with a higher 
voting power (Figure 4a) and their population shares (Figure 4b). The number of win-
ners varies between 4 and 23, while their proportion of the total population remains 
between 20.03% and 84.66%. Unsurprisingly, it is almost impossible to favour both 
the majority of citizens and the majority of countries, although two extreme sets of 
quotas (79% of the population and 19 member states; 80% of the population and 20 
member states) are beneficial for 23 countries representing 51.8% of the people. To 
conclude, any change is generally good for either the numerous small member states 
without a majority of the total population, or for the few large countries where more 
than half of the citizens live.

However, some pairs of criteria seem to be dominated. For example, the quali-
fied majority rule (63%, 14#) favours 7 states representing 75% of the population, 
while the neighbouring rule (62%, 14#) is advantageous for 12 countries represent-
ing 78.54% of the population. Therefore, the rule (62%, 14#) is more likely to be 
accepted instead of (63%, 14#). Analogously, more countries (11 versus 8) and peo-
ple (84.66% instead of 77.6%) benefit from the rule (59%, 13#) than from the rule 
(60%, 13#). Consequently, even though a rule with a higher decisiveness index is 
disadvantageous for either the majority of the countries or the population, the analy-
sis of the beneficiaries reveals the advantage of some qualified majority thresholds.

Even if many member states with a substantial share of the total population are 
favoured by a change, a country will strongly oppose this reform if it loses much 
voting power. Thus, examining the maximal relative loss is also important because it 
might reflect the level of resistance against the change. Figure 5 presents these values 
such that the size of the dots is proportional to the maximal relative loss. Intuitively, 
quota pairs along the diagonal generate the smallest maximal losses as simultaneous 
increases or decreases in the population and states criteria compensate each other to 
a certain extent.

Table 3 reports the five minimal values. If the decisiveness index is not allowed to 
decrease, the rule (61%, 14#) seems to be the best option, followed by (57%, 13#), 
since (64%, 15#) is close to the status quo. The implied changes in the voting powers 
are plotted in Figure 6. The pattern is similar in the two cases for all countries except 

Majority criteria Maximal loss Decision
Population% Number 

of states
Value 
(%)

Country prob-
ability 
(%)

61 14 1.98 Spain 20.8
64 15 2.54 Poland 14.2
72 17 3.19 Austria 04.2
57 13 3.20 Germany 30.1
67 16 3.21 Romania 08.8

Table 3  Maximal relative losses 
in the Shapley–Shubik indices 
compared to the current quali-
fied majority rule (65%, 15#) 
with a decision probability of 
13.2%
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for Poland, which gains nothing if the population threshold is reduced to 61% and the 
states criterion to 14 (Figure 6a), but benefits the most from the alternative rule (57%, 
13#) (Figure 6b). The reason is highlighted in Figure 1: around a population quota 
of 60%, the voting power of Poland is insensitive to changing this criterion, while it 
is favoured by lowering the states criterion. Crucially, the current decisiveness index 
of 13.2% can be increased to 20.8% such that the maximal change in the Shapley–
Shubik indices remains below 3.5%, or even to 30.1% such that the maximal relative 
change in the Shapley–Shubik indices remains below 5.5%.

Finally, Figure 7 considers gains and losses in the light of equal voting power for 
all citizens, which has been justified in Section 3.1. Here, the winners (losers) are 
the voters who have a higher (lower) power than the average voter. As can be seen 
in Table 2, the current qualified majority system favours 20 member states in this 
respect (Figure 7a) but they account for only 25% of the total population (Figure 7b). 

Fig. 7  Proportion of winners in voting power compared to their population share as a function of the 
two criteria Notes: The size of the dots is proportional to the proportion of winners in voting power 
compared to their population share. A green (red) dot indicates that the proportion of winners does 
(not) exceed 50%. The dashed black line shows the boundary corresponding to the current decision 
probability; all points below left (above right) to this line have a higher (lower) number of winning 
coalitions compared to the current situation. The thick blue line shows the boundary corresponding to 
the (normalised) Herfindahl–Hirschman index implied by the population distribution; all points below 
right (above left) to this line have a higher (lower) level of inequality
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That is the predominant situation: for instance, if the states criterion remains 15, the 
population threshold can vary between 51% and 74% without changing the set of 
winners and losers. Unsurprisingly, the majority of the EU population usually has 
a lower than average voting power, while most countries benefit from the double 
majority rule. Some quota pairs favour more than 50% percent of the member states 
and the total population—for example, the rule (76%, 13#)—but they have a high 
population threshold and imply low decisiveness, as well as high inequality. There-
fore, our previous finding that a rule with a higher decisiveness index than the current 
13.2% is disadvantageous for either the majority of the countries or the majority of 
the population remains unchanged if the notion of fairness is changed to one person, 
one vote.

5  Conclusions

Since 2014, the Council of the European Union applies a complex rule of qualified 
majority: a decision requires the support of at least 55% of the member states (cur-
rently 15 countries) that represent 65% of the total population. We have investigated 
the effects of modifying these arbitrary thresholds with respect to the voting power of 
individual countries, the (in)equality of the power distribution, and the decisiveness 
index of the EU. According to our findings, even though any reform will be harmful 
to the majority of either the countries or the population, policy-makers can choose 
some quota pairs that minimise resistance and substantially increase (or decrease) the 
decisiveness of the EU.

Because the voting system of the Council of the European Union is able to produce 
unexpected and unwanted changes, similar analyses of power indices are important 
to understand and, possibly, to improve it. Hopefully, the current study will inspire 
further research along this line. In particular, it would be instructive to look at another 
widely used power measure, the Banzhaf index. Although the Shapley–Shubik and 
Banzhaf indices have fairly similar values in many cases, they can behave quite dif-
ferently in certain settings (Felsenthal and Machover 1998, pp. 277–278). Second, 
our paper provides only a snapshot of power distribution but the population shares of 
the countries change dynamically. Hence, following Kóczy (2012), it would be worth 
looking at the long-term effects of modifying the qualified majority voting system 
based on population predictions. Third, the impact of expected EU enlargements can 
be examined (Kirsch 2022). Last but not least, the preferences of the countries to 
coalesce can also be taken into account; power indices to that end have been proposed 
by Aleskerov et  al. (2014); Benati and Vittucci Marzetti (2013, 2021); Pajala and 
Widgrén (2004), among others.
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