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Abstract

The paper applies Social Choice theory to analyse new and so far undiscovered aspects of the Danish EU referenda on the Maastricht Treaty in 1992 and 1993. Two arguments are made. Firstly, designing referenda on EU treaties as a policy-package may deprive voters of choosing between legitimate separable issues and may in turn lead to paradoxical results. However, the reverse case in which voting occurs on separate issues may lead to equally paradoxical results. Altogether this means that no optimal way of designing referenda exists. Secondly, a reconstruction of voter preferences regarding the EU-political alternatives – the Maastricht Treaty, the amended Maastricht Treaty and Status Quo – reveals that the amended Maastricht Treaty, despite the fact that it was the Condorcet winner, was the most preferred alternative for less than 1/3 – and perhaps as few as 12 pct. – of the electorate. The referendum results are further complicated by showing that different voting rules might have produced different winning alternatives. Overall, the outcome of referenda is a product not only of voter preferences, but of agenda manipulation, referendum design and institutions too. 
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Introduction
In 1992 and 1993 Danish voters faced a fundamental choice concerning the future of Danish integration into the EC/EU. Voting on the Maastricht Treaty in 1992, a small majority of 50.7 pct. of the voters rejected the treaty, whereas a year later a majority of 56.7 pct of the participating voters accepted an amended version of the Maastricht Treaty (incorporating the so-called Edinburgh-amendments). A common perception of the results of these referenda is that they somehow reflect the “will of the people”, i.e. that the amended version of the Maastricht Treaty reflects Danish electorate’s collectively most preferred outcome. Indeed, the very raison d’être of referenda is that they supposedly somehow reflect some form of popular will. This justification for referenda is associated with what William Riker (1982) calls the “populist” conception of democracy. On this view, referenda are perceived to be a more fair and democratic way of making political decisions, since the collective choice is made directly by the voters (i.e. “the people”) rather than by indirect means, e.g. through legislation in parliament (cf. Siune & Svensson 1993: 100). One important virtue of referenda is, no doubt, that they allow voters to directly express their preferences regarding one or more policy issues. Although it may seem counterintuitive, however, this does not mean that the outcome of referenda necessarily reflects a common electoral will or unique social welfare function in any meaningful sense (cf. Arrow 1963 [1951]). In fact, such a conception of referenda is misconceived mainly due to a lack of awareness of the way referenda are designed and the importance of the institutions and collective choice mechanisms that amalgamate individual preferences into a social choice. 

Social choice theory notoriously tends to emphasise problems which appear to be nothing but theoretical constructs. This paper, however, aims at applying social choice theory on the analysis of a real-world phenomenon, namely referenda. The purpose of the paper is partly to highlight and analyse general problems that potentially arise in relation to the design of referenda and the use of referenda as a method of preference aggregation, and partly to illustrate how social choice theory draws attention to novel features of the Danish EU referenda in 1992 and 1993 which have so far been completely overlooked. 

Part I of the paper analyses how referendum design and agenda-control affect the number of alternatives available for voters to choose from. The Maastricht Treaty comprised a series of policy-dimensions which could legitimately have been voted on separately, but which were reduced to a binary choice between ‘Yes’ and ‘No’ to the whole treaty. However, separating the dimensions of the treaty could in itself have lead to paradoxical results. On the basis of empirical studies of voting behaviour at the two referenda, part II analyses the relation between voter preferences and the social choices that emerged from the EU referenda in 1992 and 1993. The results are quite striking. While it is certainly a truism that the voters ultimately decided the outcome of the Danish EU referenda, no one has – presumably – taken notice of a remarkable fact; namely that the final outcome of the referenda – the adoption of the 1993 amended Maastricht Treaty – was probably only the most preferred alternative for a minority of less than 1/3 – and perhaps even as few as 12 pct. – of the Danish electorate. This leads to the interesting observation that an outcome which is chosen by a large electorate by means of a referendum can nevertheless constitute the most preferred outcome for only a relatively small minority of that very same electorate. Part III consists of efforts to simulate how alternative voting rules could have affected the outcome of a referendum given the choice between three alternatives (the Maastricht Treaty, the Edinburgh-Agreement, and Status Quo). The results confirm that institutions do indeed matter – even when the people decides. Finally, part IV sums up and concludes on the key findings. 

I. Referendum design and referendum paradoxes

Referenda generally institutionalise the voter population (as a whole) as a veto player, i.e. a player whose explicit agreement is necessary for a change of the Status Quo (Tsebelis 2002: 19). Given a range of options, the electorate decides whether a proposal is adopted or not, or whether some third alternative prevails. In the case of the Danish EU referenda in 1992 and 1993 this is particularly so, since the Danish constitution prescribes that in matters of transferral of national sovereignty a referendum must be held. That is, the referenda were both mandatory and binding.
 

Despite the electorate’s status as a veto player, voters generally have very little and only highly indirect control over the design of referenda, i.e. what to vote on, when and how to do it, how the questions are phrased etc. Usually referenda are designed as binary choices between ‘Yes’ and ‘No’ to a given proposal, although examples of referenda with more than two alternatives do exist (Setälä 1998). In the case of the Danish EU referenda in 1992 and 1993, voters were presented with the conventional choice between either accepting or rejecting the proposals. The obvious advantage of voting on only two alternatives is that the winning alternative receives a majority of the votes, making the result appear fair and democratic – corresponding to the populist ideal of rule by the people. However, as Riker (1982: 59) correctly points out, in the world of politics binary choices rarely emerge naturally or by necessity. Situations in which decision-makers (whether politicians in parliament or voters at a referendum) face a natural choice between two – and just two – alternatives are not common. An issue that appears as a natural Yes-No choice to some, may for others cover up the existence of legitimate and attractive third alternatives, such as ‘qualified yes’, which cannot be condensed into a simple Yes-No issue (Lagerspetz 1996: 90). In reality, therefore, binary choices are often constructs made by agenda-setters in order to restrict the range of options available for decision-makers from x to two. As a consequence, restrictions are imposed on the set of possible alternatives, X=(x1…xn), from which a subset of available alternatives, X*
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X, is drawn, whereby feasible and legitimate third alternatives are excluded. The problem pertains not so much to the fact that voters sometimes choose between only two alternatives; rather, the social choice problem arises because it is doubtful whether a neutral and unbiased procedure exists that can reduce the number of available alternatives from x to two in a fair and non-arbitrary manner. The interesting question, then, is not only which alternatives are in fact voted on, but also which ones are not voted on. Since the choice of X* (i.e. the number of alternatives available to voters) relates to how the referendum is designed, it is obvious that matters of referendum design and agenda-control are not trivial or uncontroversial.  

A similar problem arises with regards to policy-issues. Although single issues are sometimes voted on separately, as prominent examples from Switzerland and California demonstrate, it is not uncommon that multiple policy-issues are lumped together to a ‘package’ which is then presented before voters as a binary choice between Yes or No. Again, a set of possibly separate policy-issues, I = (i1…in), is lumped together into a single aggregate package or dimension, I*.  In this perspective the making of the Maastricht Treaty can be seen as a process in which a large number of policy-issues were reduced to a one-dimensional policy-treaty (Worre 1994: 14-15; Siune et al. 1994: 113). Basically, the Maastricht Treaty consists of a political dimension and an economic dimension. However, the separate issues range from issues concerning the EMU to common defence policy and foreign policy (Worre 1994: 13-14; Siune et al. 1994: 113).
 Although this does not make the Maastricht Treaty unique, since similar situations have been present with other past EC/EU treaties and still are present in the new EU-constitution, it does not alter the fact that the Maastricht Treaty is one prominent example of how referendum design can reduce a multi-dimensional policy-space to a one-dimensional policy-space, and simultaneously delimit the range of legitimate alternatives to a binary choice between Yes and No to the entire package. Thus, deciding on X* and I* (i.e. restrictions on the number of alternatives and whether to vote on single-issues or not) constitute two important aspects of referendum design (cf. Nurmi 1997).

The choice of referendum design is often influenced by strategic considerations and a political calculus of benefits, costs and risks. Choosing a solution which lumps together a series of separate issues makes it easier to avoid situations in which single issues are rejected even though there is a majority in favour of the whole package. On the other hand, the risk is that the whole package is rejected in which case the Status Quo prevails, which was what happened in the immediate aftermath of the Danish rejection of the Maastricht Treaty in 1992.
 More importantly, lumping issues together and constructing binary choices makes it possible for politicians and agenda-setters to conceal or fully avoid the existence of potential paradoxes and voting cycles (Saari & Sieberg 2001: 415; Nurmi 1997, 1998). Voting paradoxes occur when the relation between individual voter preferences and the result of the social choice is (intuitively) contradictory (Nurmi 1998: 335; cf. Sainsbury 1995).
 That is, voting paradoxes describe situations in which an inconsistency arise between reasonable and acceptable individual preferences and choices on the one hand, and on the other hand the social choice that emerges as individual preferences and choices are aggregated through a mechanism of collective choice. 

Lumping together policy-issues may lead to situations similar to the Ostrogorski paradox. The Ostrogorski paradox occurs in situations where there is a majority in favour of a certain policy-package consisting of multiple issues, while the issues are in a minority when voted on separately. Table 1 illustrates the paradox (cf. Lagerspetz 1996: 83-84; Nurmi 1998: 336-337). 

Table 1: The Ostrogorski paradox

Group:
Issue 1
Issue 2
Issue 3
Result

A (20%)
Yes
Yes
No
Yes

B (20%)
Yes
No
Yes
Yes

C (20%)
No
Yes
Yes
Yes

D (40%)
No
No
No
No

Source: example from Nurmi (1998: 337) 

Table 1 shows a situation with four groups of voters (A, B, C, and D) faced with a choice of voting Yes or No to an entire policy-package consisting of three separate issues. Assuming that the voters will vote for the alternative they prefer most on the majority of issues, then the Yes-alternative wins since groups A, B and C, i.e. 60 pct. of the voters, choose Yes while group D (40 pct.) votes No. However, if we look at issue 1, 2 and 3 separately, it is clear that there is a 60 pct. majority in favour of No on every single issue (groups C and D prefer No on issue 1; B and D prefer No on issue 2; and A and D prefer No on issue 3). Consequently, the paradoxical situation emerges in which there is a majority in favour of the entire policy-package while every single-issue in the package has a majority against it. 

One obvious ‘solution’ to the Ostrogorski paradox might be to alter the referendum design and let voters decide on single-issues instead of voting on the entire policy-package. However, this does not necessarily solve the problem, but leads instead to other potential aggregation paradoxes such as the Anscombe paradox (shown in table 2) which arises in situations where a majority of voters are in minority on a majority of issues. 

Table 2: The Anscombe paradox

Group
Issue 1
Issue 2
Issue 3 

A (20%)
Yes
No
No

B (20%)
No
Yes
No

C (20%)
No
No
Yes
D (20%)
Yes
Yes
Yes
E (20%)
Yes
Yes 
Yes___     

Source: example from Nurmi (1998: 338)

In table 2 it is assumed that five symmetrically sized groups of voters choose between issues 1, 2 and 3 separately. Using simple majority voting, every issue would then receive a majority of Yes-votes. Nonetheless, a majority of voters (groups A, B and C) are in a minority on a majority of issues. Group A is in minority on issues 2 and 3; group B on issues 1 and 3; and group C on issues 1 and 2. Hence, whereas the Ostrogorski paradox sheds light on the paradoxical consequences of voting on policy-packages, the Anscombe paradox shows that referenda on separate policy-issues may lead to equally paradoxical results. The difference between the two situations lies partly in the way the referendum is designed, and partly in the way individual votes are amalgamated into a social choice (cf. Nurmi 1998: 342-344).  

From the perspective of empirical research difficulties arise, however, in that voting paradoxes are very hard to uncover, especially when multiple issues are lumped together into policy-packages. Not only is it difficult to identify and analyse issues that are not explicitly formulated by agenda-setters, but even if one does succeed in identifying separate issues, it is also rare to find sufficiently reliable data on voter preferences as to all the relevant policy-issues. Nevertheless, this does not mean that paradoxes do not exist. Rather, the point is that lumping together a multi-dimensional policy-space into a single dimension and subsequently voting on it as a binary choice may conceal fundamental voting instabilities. As such, designing referenda as binary choices will not only delimit the range of feasible and legitimate alternatives available for voters to choose from, it will also prevent voting paradoxes which are germane to the democratic process from being uncovered.     

Agenda-control: the amended Maastricht Treaty as a third alternative

The design of referenda constitutes a form of agenda-control (Riker 1982: 58-60, 169-170; Lagerspetz 1996: 90). In general, agenda-control is one of the most significant means by which politicians can promote their own policy-preferences. In addition to control of the procedure by which the referendum is held, agenda-control – as mentioned above – also implies control of the set alternatives, X*, that voters can choose from (cf. Riker 1982: 169). This implies that those who control the agenda are in a privileged position with regards to manipulating the outcome of the collective choice in direction of their own bliss-point (Kurrild-Klitgaard 1999a: 258-259; Lagerspetz 1996: 90-91). One prominent and frequently used means, which actors who control the agenda use in order to achieve a social choice approximating their own policy preferences, is to introduce a third alternative that splits the opposition. 

Almost immediately after the voters’ rejection of the Maastricht Treaty in 1992, negotiations between the Danish government and key parliamentary opposition parties began on the future of Danish EU-membership (cf. Siune et al. 1994). The strategy of the pro-Maastricht centre-right government was to reach a parliamentary compromise which was backed by one or more of the initial anti-Maastricht parties (most importantly the left-wing Socialist People’s Party), and which would have a chance of dividing the small electoral majority who voted No in 1992. These negotiations can be viewed as an attempt by government and parliament to introduce a third alternative designed to split the voter majority who voted No in 1992. The negotiations ended in agreement on the so-called “national compromise” supported by the government, the Social Liberal Party, the Social Democratic Party and, significantly, the Socialists People’s Party.
 

Substantially, the national compromise entailed that Denmark should opt out of EU-cooperation on four key dimensions which were all part of the original Maastricht Treaty. These were 1) justice and home affairs, 2) the EMU, 3) common citizenship, and 4) common defence policy. Subsequently the governments of the other EU-member countries agreed to grant Denmark a special status on the basis of the national compromise, allowing Denmark to adopt an amended version of the Maastricht Treaty (the so-called “Edinburgh-Agreement”) which included opt out clauses on the four policy dimensions.  

In 1993 a second referendum was held on the amended Maastricht Treaty (incorporating the opt out clauses of the Edinburgh-Agreement). The outcome of the referendum was that the amended Maastricht Treaty received a majority of 56.7 pct. of the votes, thereby beating the Status Quo. Table 3 shows the relative change of Yes and No votes at the two referenda based on survey data collected by Siune et al. (1993) following the 1993 referendum.
   

Table 3: Voting changes at the Maastricht and Edinburgh referenda*

	
	Edinburgh (amended Maastricht)

	Maastricht
	Yes
	No

	Yes
	 97 %
	 3 %

	No
	 23 %
	77 %


* Source: Siune et al. (1993). The real net change of votes between the Maastricht and Edinburgh referenda can be calculated as the difference between the proportion of Yes votes in 1993 and 1992. This equals 56.7-49.3 = 7.4 percentage points.

It is clear from table 3 that most voters chose to stick to their original vote, e.g. an overwhelming majority (97 pct.) of those voting Yes in 1992 also voted Yes in 1993. Not surprisingly more voters (23 pct.) changed their vote from No to Yes than the reverse (3 pct.). Thus, introducing the amended Maastricht Treaty resulted in the anticipated outcome. The group of voters voting No in 1992 was split to a degree that resulted in a relatively clear majority in favour of the amended Maastricht Treaty. This constitutes evidence that the amended Maastricht Treaty was closer to the median voter’s EU-policy bliss-point than the original Maastricht Treaty and thereby within the “winset” of the Status Quo, i.e. the set of alternatives that can beat the Status Quo (Tsebelis & Hug 2002: 473-475). 
   
II. Voter preferences, collective rationality and social choice

Possible voter preferences

On the basis of the distribution of votes in table 3, the question is whether it is possible to make inferences with regards to voter preferences over the set of EU-political alternatives, X={Maastricht (M), Edinburgh (E) and Status Quo (SQ)}? It is fairly obvious that the voter population consisted of (at least) four groups, N={1yy, 2yn, 3ny, 4nn}, where the subscript indicates each group’s voting behaviour at the referendum in 1992 and 1993, respectively. That is, the voter groups voted as follows: 

· Group 1yy: ‘Yes-Yes’ 

· Group 2yn: ‘Yes-No’ 

· Group 3ny: No-Yes’ 

· Group 4nn: ‘No-No’

Given the distribution of votes in table 3, it is further possible to estimate the size of the four voter groups, as shown in figure 1.
 
Figure 1: Voter behaviour at the Maastricht and Edinburgh referenda 
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                   No  39.0%   (4nn)

As figure 1 shows, the largest voter groups (1yy and 4nn) were either in favour of both the Maastricht Treaty and the Edinburgh-Agreement or against them, indicating that the voter population was polarised as to the question of Danish integration into the EU. However, for the purpose of this study, the interesting thing to notice is that none of the voter groups had an absolute majority. The largest group (47.8 pct.) consisted of those who voted Yes in both 1992 and 1993 whereas the smallest group (1.5 pct.) voted Yes to the Maastricht Treaty but No to the Edinburgh-amendments. As mentioned above, the 1992 No-majority were divided into two subgroups, although a large majority (77 pct.) voted No in 1993 too, which simply shows that a majority of a majority often find themselves in a minority (Lagerspetz 1996: 88).  

The interesting question, then, is whether it is possible on the basis of the information provided in table 3 and figure 1 to reconstruct the voter groups’ ordinal preference orderings with regards to the three relevant alternatives, X={Maastricht (M), Edinburgh (E) and Status Quo (SQ)}?
 The numerically largest voter group (group 1yy) voted Yes at both the 1992 Maastricht referendum and the subsequent 1993 referendum, and was as such the most pro-EU of the four groups. The implication of the voting behaviour of group 1yy could be that its most preferred alternative was the original 1992 Maastricht Treaty. However, this need not be the case for all Yes-Yes voters which we will elaborate on further below. Nonetheless, the fact that group 1yy voted Yes in 1993 as well further indicates that the Edinburgh-Agreement was a more preferred alternative than the Status Quo which prevailed following the 1992 referendum. Consequently, the Status Quo was the least preferred alternative. On this reasoning, an ordinal preference ordering would place the Edinburgh-Agreement between the Maastricht Treaty and the Status Quo. Thus, one might infer that the collective preference order of group 1yy can be written as: M
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SQ. 

Group 2yn voted Yes to the 1992 Maastricht Treaty but No at the Edinburgh referendum. Inferring from the voting behaviour of group 2yn the Maastricht Treaty was its most preferred alternative while the group’s rejection of the 1993 Edinburgh-Agreement indicates that the Status Quo was more preferred than the Edinburgh-Agreement making the latter group 2yn’s least preferred alternative. That is, since M
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SQ and SQ
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E, then by transitivity M
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E.  This places the Status Quo in between the 1992 Maastricht Treaty and the 1993 Edinburgh-Agreement. Consequently, the collective preference order of group 2 must be as follows:  M
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SQ
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E.  

Thirdly, group 3ny originally voted No in 1992 but changed from a No-vote to voting Yes at the Edinburgh-referendum in 1993. The fact that group 3 voted Yes to the Edinburgh-Agreement strongly indicates that this alternative was more preferred than both the Status Quo and the original Maastricht Treaty, thus making the Edinburgh-Agreement the most preferred alternative for group 3ny. The same logic entails that Status Quo for group 3ny was more preferred than the Maastricht Treaty which must then be considered the least preferred of the three alternatives. In short, since E
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SQ and SQ
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M, then by transitivity E
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M. Placing the Status Quo alternative between the Maastricht Treaty and the Edinburgh-Agreement results in the following ordinal preference ordering for group 3ny: E
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SQ
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M. 

Finally, the preference order of voter group 4nn, who voted No in both 1992 and 1993, may be presumed to be the exact opposite of the preference order of group 1yy. The group’s No-vote at both referenda indicates that it strongly disapproved of both the original Maastricht Treaty and the amended treaty incorporating the Edinburgh-amendments. On the basis of the voting behaviour of group 4nn it is relatively uncontroversial to infer that the Status Quo was the group’s most preferred alternative. Furthermore, it seems reasonable to assume that the 1992 Maastricht Treaty was the least preferred alternative. The reason for this last inference is that the Edinburgh-Agreement did after all reduce the level of Danish integration into the EU. So despite the fact that group 4nn voted No to the Edinburgh-Agreement in 1993, the Edinburgh-Agreement was probably perceived as being a lesser evil than the Maastricht Treaty, thus placing the Edinburgh-Agreement between the Status Quo and the Maastricht Treaty in an ordinal preference ordering. The resulting collective preference order of group 4nn is therefore: SQ
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M. All in all, this means that the Edinburgh-Agreement was the second-best alternative from the perspective of both those who supported the 1992 Maastricht Treaty (group 1yy) and those who opposed it (group 4nn).
  

On the basis of the analysis above, the ordinal preference orderings of the four voter groups regarding the three EU-political alternatives are summarized in table 4 below.
       

Table 4: The voter groups’ ordinal preference structure regarding EU-political alternatives

	Group 1yy
47.8%
	Group 2yn
1.5%
	Group 3ny
11.7%
	Group 4nn
39.0%

	M 
	M
	E
	SQ

	E 
	SQ
	SQ
	E

	SQ
	E
	M
	M


Turning to the substantive interpretation of table 4, the most striking result is that the 1993 Edinburgh-Agreement may have been the most preferred alternative for as few as 11.7  pct. of the voters. Despite the fact that the Edinburgh-Agreement was the winning alternative and became the social choice following the two referenda, this indicates that the Edinburgh-Agreement may have ranked highest in the preference order of a small minority of barely 1/8 of the Danish voters. That is, the social choice that emerged as the final outcome of the sequential referenda, and which should supposedly reflect the popular will of the Danish electorate regarding integration into the EU, may have been most preferred EU-political alternative for a small fraction consisting of only around 12 pct. of the voters. Stated differently, for a large majority of 88 pct. of the voters, the winning alternative may not have been the most preferred alternative, but instead a lower ranking and less preferred alternative. 

Before proceeding two cautionary remarks seem in order. Firstly, the difficulty with the analysis above is that we cannot be certain of the actual preference order of individual voters. Specifically, it is difficult to know exactly how Danish voters would have ordered the three alternatives, had they been given the opportunity. However, the preference orders of the voters in table 4 are supported by the fact that they are based on empirical studies of voter behaviour at the two referenda (cf. Siune et al. 1993). As such, inferring the preference orders from surveys of the actual voting behaviour of Danish voters can be considered as an attempt to conduct a “revealed preference” analysis (Dowding 2002). Secondly, and more severely, while the preference orders for groups 2-4 seem reasonable given their voting behaviour, it is perhaps less reasonable to infer the preference order M
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SQ for group 1yy as a whole, as at least some substantial part of this group may, in fact, have had a preference order given by E
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M
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SQ, i.e. one in which the Edinburgh-Agreement figured higher than the Maastricht Treaty in the preference order.
         

To see this, consider that for each individual i, where i=(1, 2, …, n), and where each individual belongs to some group Π, i.e. i
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Π, the derived utility, u, from a set of possible alternatives, X=(α, β, γ) is given by ui(α), ui(β) and ui(γ). Then ui(α)>ui(β)>ui(γ),
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"

, if and only if α
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β
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γ. That is, individual i derives higher utility from α than from β (and γ) if and only if i prefers α over β (and γ). This much is uncontroversial. Consider further the restriction that the choice of each individual from X=(α, β, γ) expresses her preference over (α, β, γ). Furthermore, let, X’ represent a subset of X, X’
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X, specified to contain a binary combination of some elements of X such that C(X’) represents the choice function for any X’, X’≠Ø (cf. Dowding 2002: 260-61). Specifically, C(X’) represents the choice of some non-empty element of X’
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X. That is, given a choice from each of the feasible binary combinations of (α, β, γ), the individual’s choice expresses her preference over the pair of alternatives being compared. Now, if for some i, α
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γ; α
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C(X’) and γ
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X’, and β
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γ; β
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C(X’) and γ
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X’, then by transitivity we can establish that (α, β) 
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 γ. However, we cannot necessarily establish whether α
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β, β
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 α, or α~β. The relevance of this little example is, of course, that it shows that in the case of the Danish referenda it is uncontroversial to infer that since M
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SQ and E
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SQ, then (M, E)
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SQ for group 1yy as a whole. That is, since all voters in this group rejected SQ compared to M and E in 1992 and 1993 respectively, then SQ must by transitivity be the least preferred alternative. However, since M and E were never compared head-to-head it is less straightforward to infer whether group 1yy preferred M
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SQ or E
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SQ, or, indeed, whether some fraction, Π, of group 1yy preferred M
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E while E
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M was preferred by the subgroup 1-Π.
    

Reconsidering the preference order of the Yes-Yes voters 

There are strong arguments in favour of the preference order M
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SQ for group 1yy as a whole. However, given the reasoning above, we may empirically try to estimate the relative size of the subgroup of voters in 1yywho – possibly – preferred E
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M rather than M
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E. To this end, we use data from the same survey on which tables 3 and 4 are based. The survey from Siune et al. 1993 provides data on a number of questions pertaining to the attitudes of the respondents to the Maastricht Treaty and the Edinburgh-Agreement, and specifically the components of the Maastricht Treaty relating to the four opt-out clauses that the Danish voters voted on in 1993. On the basis of this survey we have constructed an index of voter attitudes to the (amended) Maastricht Treaty which can help establish the preference orders of the Yes-Yes voters (see Appendix A for further details). The index ranges from 0-14 with high values indicating positive attitudes to the Maastricht Treaty. Table 5 shows the mean values and standard deviation for the four voter groups.    

Table 5: Voter attitudes to the Maastricht Treaty, by voter group

	Groups
	Mean
	Std. deviation
	n
	n, pct.

	Yes-Yes
	8.74*
	3.21
	396
	46.4 pct.

	Yes-No
	6.57 
	3.39
	14
	1.6 pct.

	No-Yes
	6.08    
	3.05
	100
	11.7 pct.

	No-No
	3.67*
	2.46
	344
	40.3 pct

	Total
	6.35
	3.74
	854
	100.0 pct.


* Difference to other groups is significant p < 0.05 level using Bonferroni tests. 

 The pct. shown in the last column differs slightly from the estimates of the size of the voter groups provided in table 3 and figure 4. 

As table 5 shows, the mean values of the voter groups conforms to what one would expect; i.e. the Yes-Yes group is – overall – the most positive group, the Yes-No and No-Yes groups less so, while No-No group express the most negative attitudes as to the Maastricht Treaty. However, the standard deviations reveal some variation in attitudes within each group, although the No-No group, having the smallest standard deviation, appears more homogenous than, e.g., the Yes-Yes group. Given a set of premises we may then try to divide to Yes-Yes group into two subgroups and estimate their relative size and their size vis-à-vis the other groups. Firstly, as shown above, for the Yes-Yes voters it is reasonable to preclude any preference order in which SQ is ranked above M or E. Secondly, it seems reasonable to presume that as voter attitudes increases from (relatively) negative to positive (i.e. as the index values increase from low to high), the preference order of the voters is likely to transform from E
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SQ. Thirdly, since the median value of the index is seven, a reasonable “cut” therefore seems be to use the scale value seven as a dividing point when identifying the subgroups of the Yes-Yes voters. 

If we divide the Yes-Yes voters into two groups such that Yes-Yes voters with index scores ≤ 7 are grouped together (“hesitant”) while the rest (i.e. index score ≥ 8) are assumed to constitute one group (“positive”), then it appears from table 6 below that there is, in fact, a significant difference between the mean attitude of the EU hesitant Yes-Yes voters and the EU positive Yes-Yes voters. 

             Table 6: Voter attitudes to the Maastricht Treaty, Yes-Yes voters
	
	Mean
	Std.

Deviation
	n
	n, pct. of 

Yes-Yes voters
	Estimated pct. of electorate

	Yes-Yes (positive)
	10.69*
	2.06
	254
	64.1 pct.
	30.6

	Yes-Yes (hesitant)
	5.28
	1.48
	142
	35.9 pct.
	17.2

	Total
	8.74
	3.21
	396
	100.0 pct.
	47.8


* Difference to other group is significant p < 0.05 level using a Bonferroni test. Estimated pct. of electorate is calculated as 64.1 pct. and 35.9 pct. of 47.8, i.e. the estimated size of the Yes-Yes voters in table 4 and figure 1. 

It appears from table 6 that the positive Yes-Yes voters constituted approximately 2/3 of the total group of Yes-Yes voters and 30.6 pct. of the electorate whereas the hesitant Yes-Yes voters comprised about 1/3 of the Yes-Yes voters and 17 pct. of the electorate. Moreover, the EU positive Yes-Yes voters were significantly more positive in their attitudes towards the Maastricht Treaty than the hesitant Yes-Yes voters. In fact, the difference in attitude towards the Maastricht Treat means that the hesitant Yes-Yes voters were less positive towards the Maastricht Treaty than the Yes-No and No-Yes voters – albeit insignificantly so.
 The two new voter groups are, moreover, far more homogenous (i.e. with smaller standard deviations) than the Yes-Yes voters as a collective group.
  

This indicates that it is indeed reasonable to divide the Yes-Yes voters into two groups with different top-priorities as to the choice between the Maastricht Treaty and the Edinburgh-Agreement. This supports the view that not all Yes-Yes voters preferred M
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E, but that at least part of the voters who voted Yes to the Maastricht Treaty in 1992 did so despite being only moderately positive in their attitudes towards the Maastricht Treaty and despite having some (at the time unspecified) intermediate alternative as their most preferred alternative. For this group of voters, which given the estimates provided here comprised approximately 17 pct. of the electorate, it may seem reasonable to infer that their preference order was given by E
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SQ. As such, we can reasonably split the group of Yes-Yes voters into two as shown in figure 2 below.  

Figure 2: Estimated size and preference order of subgroups of Yes-Yes voters
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Since the size of the remaining three voter groups are unaffected by the re-estimation of the size of the two groups of Yes-Yes voters, table 7 summarises the ordinal preference orderings of the now five voter groups as to the three EU-political alternatives. 

Table 7: Ordinal preference structure regarding EU-political alternatives given five voter groups

	Group 1yy

(positive)

30.6%
	Group 2YY 

(hesitant)

17.2%
	Group 3yn

1.5%
	Group 4ny

11.7%
	Group 5nn

39.0%

	M 
	E
	M
	E
	SQ

	E 
	M
	SQ
	SQ
	E

	SQ
	SQ 
	E
	M
	M


Table 7 differs from table 4 only in that the Yes-Yes voters have been divided into two groups each with its own unique preference order. We have thereby provided a – perhaps somewhat more realistic – account of the relative size of the voter groups. Given the original results in figure 4, the Edinburgh-Agreement appeared to be the most preferred EU-political alternative for only 11.7 pct. of the voters. Against this it could be objected that not all Yes-Yes voters did in fact prefer the Maastricht Treaty over the Edinburgh-Agreement. In table 7 this has been taken into account by dividing the Yes-Yes group into two groups with separate preference orders. This obviously means that the Edinburgh-Agreement was probably the most preferred alternative for a group of voters which was significantly larger than 11.7 pct. Specifically, the results in table 7 indicate that the Edinburgh-Agreement was the most preferred alternative for an estimated 28.9 pct. of the electorate (groups 2YY and 4ny).
 Even so, the Edinburgh-Agreement was still only the most preferred alternative for the smallest minority. That is, both groups 1yy and 3yn (i.e. 32.1 pct of the voters) preferred the Maastricht Treaty more than the Edinburgh-Agreement while group 5nn of about 39 pct. of the voters preferred the Status Quo to the Edinburgh-Agreement. Hence, even taking into account that a substantial part of the Yes-Yes voters had a preference order given by E
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SQ does not alter the conclusion that the Edinburgh-Agreement was, in fact, the most preferred EU-political alternative for the smallest minority of the Danish electorate. 

Why, then, did the Edinburgh-Agreement become the social choice? The Edinburgh-Agreement did not win by being the most highly valued alternative for the majority of voters.  As such, it can hardly be said to express the general EU-political will of the Danish people in any meaningful sense. The Edinburgh-Agreement won the 1993 referendum because it was the alternative that – given the choice between the Edinburgh-Agreement and the Status Quo – was closest to the bliss-point of the median voter (and within the winset the Status Quo), and because the Edinburgh-Agreement for the second-largest of the voter groups (1yy) was the second-best alternative.
 Given the choice between Status Quo and the Edinburgh-Agreement, the latter alternative was closest to the EU-political bliss-point of the 30.6 pct. voters in group 1yy. Combined with the votes from group 2YY and 3ny, this was sufficient to form the majority necessary in order to beat the Status Quo. 
The Condorcet winner

On the basis of the structure of voter preferences displayed in table 7, it is now possible to examine whether the set of alternatives, X=(M, E, SQ), contains a Condorcet winner; i.e. an alternative that can beat all other alternatives in a pairwise comparison regardless of the voting sequence and using simple majority voting (Gehrlein 1983: 162; Riker 1982: 100; McLean 1988: 66; Kurrild-Klitgaard 2001). From the two referenda we know that the Edinburgh-Agreement beat the Status Quo with 56.7 pct. of the votes against 43.3 pct.
 Secondly, we know that Status Quo beat the Maastricht Treaty by a majority of 50.7 pct. against 49.3 pct. in the 1992 referendum. From table 7 we can furthermore infer that the Edinburgh-Agreement was majority-preferred over the Maastricht Treaty by around 67.9 pct. of the voters (groups 2yy, 3ny and 4nn). Using the Condorcet method we accordingly obtain the following collective preference order: E
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M.  

This result is interesting for (at least) three reasons. First of all, since none of the other alternatives could beat the Edinburgh-Agreement (i.e. the actual winner of the 1993 referendum) in a pairwise comparison, it was the Condorcet winner, despite the fact that it was only the most preferred alternative for 29 pct. of the voters – and given the preference orderings in table 4 possibly even as few as 12 pct. Secondly, the fact that a Condorcet winner exists rules out the possibility of a Condorcet paradox (i.e. a collectively intransitive preference order).
 In so far as the Condorcet method is considered a kind of democratic fairness criterion (McLean 1988: 66), the 1993 referendum in Denmark did in fact produce the “right” social choice, given the alternatives for consideration (i.e. when the Maastricht Treaty is taken into account as a third competing alternative). Thirdly, given that the collective preference order of the voter population was in fact E
[image: image63.wmf]f

SQ
[image: image64.wmf]f

M, it is worth noting that the collectively most preferred alternative which emerged as the winner of the 1993 referendum (the Edinburgh-Agreement) was only the most preferred alternative for the smallest minority of the population (groups 2yy and 3ny). For the rest of the entire voter population the Edinburgh-Agreement was a lower ranking and possibly inferior alternative. It would therefore be possible – and quite legitimate – for a large majority of 71.1 pct. of the voters to be dissatisfied with the final result of the two referenda in 1992 and 1993. This fundamentally alters the way we perceive the result of the Danish EU referenda in 1992 and 1993 and the four amendments which where added to the Maastricht Treaty in 1993 and which are still in effect today. 

III. Simulating the Maastricht and Edinburgh referenda with three alternatives and different voting rules

The reconstruction of voter preferences on the three alternatives, Maastricht, Edinburgh and Status Quo, complicates the interpretation of the Danish 1992 and 1993 EU referenda. It is simply unclear which alternative the Danish electorate really preferred the most. As is well known, however, the Danish voters were never given the option of simultaneously choosing between the Maastricht Treaty, the Edinburgh-Agreement and the Status Quo. Generally, referenda with more than two alternatives are relatively uncommon (Setälä 1998: 2). Referenda concerning EU treaties are no exception to this rule. Nevertheless, examples of referenda with three alternatives do exist, e.g. from countries such as Canada, Finland and Sweden (Setälä 1998: 2, 14-17). Similarly, both American primary elections and the first round of French presidential elections usually include three or more candidates. 

This section will attempt to analyse how the result of the EU referenda in 1992 and 1993 might have changed, had it been possible for the electorate to vote on the three alternatives, X=(M, E, SQ), simultaneously, and given that different voting rules had been applied. Accordingly the assumption underlying the subsequent analysis is that the preference order of the voters shown in table 7 is fixed and stable, while the voting rule is changed. Moreover voters are – for now – assumed to vote sincerely, i.e. to vote for the alternative they actually prefer the most.     

Under these assumptions the question is whether different voting rules could potentially have changed the outcome, if all three alternatives had simultaneously been subjected to a popular vote. Using the Condorcet method it already shown above that the Edinburgh-Agreement was the Condorcet winner. However, as Nurmi (1997: 41) points out, even when a Condorcet winner exists, other considerations may lead us to query whether the Condorcet winner should in fact be the social choice, for example if the Condorcet winner is not the most favoured alternative for most voters. Nonetheless, since at least some social choice theorists (e.g. McLean 1988) argue that Condorcet winners are preferable and “right” social choices, as they are majority-preferred to all other alternatives, a reasonable point of departure is to inquire into the ability of other voting rules to produce the same result, given a fixed structure of voter preferences. Here four common and uncontroversial voting rules will be considered: the plurality vote, the negative plurality vote, the runoff method, and the Borda count.  

The plurality vote is frequently used in elections and referenda around the world. Prominent examples include the American primary and presidential elections and British parliamentary elections (the “first-past-the-post” system). The plurality vote utilizes information only on the voter’s first preference, since it lets the voter cast one – and only one – vote (Riker 1982: 81). The plurality winner, then, is the alternative that receives the greatest proportion of votes (but not necessarily a majority). Using this method, it is clear from table 7 that the plurality winner is the Status Quo which receives 39.0 pct. of the votes (group 1yy and group 2yn) against 32.1 pct. for the Maastricht Treaty and 28.9 pct. of the votes for the Edinburgh-Agreement.
 Applying the plurality method on the preference orders in table 7 therefore results in the following collective preference order: SQ
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E. Thus, the Status Quo is the plurality winner while the Condorcet winner (i.e. the Edinburgh-Agreement) is the plurality looser. This illustrates that the plurality vote is relatively Condorcet inefficient, meaning that its propensity not to choose the Condorcet winner – given that one exists – is greater than is the case for most other voting rules (Riker & Wright 1989: 155-158; cf. Saari 2001: 27-28).   

Another version of plurality voting– the negative plurality voting scheme – lets voters cast one – and only one – negative vote for the alternative they least prefer (Myerson 1995: 79-80). Instead of voting for one’s most preferred alternative, a vote is cast for the alternative one dislikes the most. The winner using negative plurality voting is therefore the alternative that receives the fewest negative votes. Under the negative plurality voting scheme it is clear from the preference orderings in table 7 that the looser is the Maastricht Treaty which receives negative votes from groups 3ny and 4nn, i.e. 50.7 pct. of the voters. On the other hand the winner is the Edinburgh-Agreement, since it receives the fewest negative votes (in fact, it is only the least preferred for 1.5 pct. of the voters (group 3yn)). Accordingly, the collective preference order is E
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M. That is, the Condorcet winner (the Edinburgh-Agreement) is also the negative plurality winner.

The runoff method has been used at a Canadian referendum in 1948 and is still used in, e.g., French presidential elections and at senatorial elections in Georgia, USA (Setälä 1998: 2, 14-17; Kurrild-Klitgaard 1999b: 14). The runoff method is an elimination procedure (typically with two rounds) in which the number of alternatives is narrowed down until only two remains, after which the alternative that receives a majority of votes is declared the winner (Riker 1982: 74-76). If no alternative receives a majority of votes in the first round, the two alternatives with the most votes proceed to the final runoff stage. Looking at table 7, none of the alternatives, X=(M, E, SQ), would receive a majority of the votes. However, the Condorcet winner – the Edinburgh-Agreement – would receive the fewest votes and consequently be eliminated. Hence, the Maastricht Treaty and the Status Quo would proceed to the second stage of the elimination process in which the Status Quo wins (as in 1992 referendum) by 50.7 pct. of the votes (groups 3ny  and 4nn) against 49.3 pct. of the votes (groups 1yy, 2yy and 3yn) to the Maastricht Treaty. Thus, the runoff method produces a collective preference order where: SQ
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E, which means that the Status Quo would be the social choice while the Condorcet winner would be eliminated first.      

Even though the Borda count (to the best of the present author’s knowledge) has never been used at referenda, Brams et al. (1997, 1998) discuss the applicability and relevancy of the method in relation to multi-option referenda in California. The Borda count is a point system that allows voters to rank their (ordinal) preferences over all K alternatives. The voter awards K-1 points to his/her most preferred alternative and K-2 points to the second-most preferred alternative etc. The implication of this voting rule in a situation with the three alternatives X=(M, E, SQ) is that each voter would award two points (3-1=2) to his/her most preferred alternative, one point to the second-most preferred alternative etc. On the basis of voter preference orders displayed in table 7 (and given the assumption of sincere voting), the Edinburgh-Agreement would receive the highest score with 42.5 pct. of the total number of points, while the Status Quo would receive 30.4 pct. of the points, and the Maastricht Treaty would get 27.1 pct. of the points.
 As a result, the collective preference order would be E
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M. Using the Borda count thus results in the selection of the Edinburgh-Agreement as the social choice and the collectively most preferred alternative. 

Table 8 summarizes the hypothetical effect of the voting rules on the collective ranking of alternatives and the consequent winner alternatives.  

Table 8: Possible winner alternatives using different voting rules

	Voting rule
	Social choice given the voting rule
	Winner alternative

	Condorcet
	E
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	Edinburgh

	Plurality
	SQ
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	Status Quo

	Negative Plurality
	E
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	Edinburgh

	Runoff
	SQ
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	Status Quo

	Borda
	E
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The results in table 8 clearly demonstrate that the final result of this simulated voting process is clearly sensitive to the choice of voting rule (for similar types of analyses see, for example, Riker 1982, 1986; Riker & Wright 1989; Lewin 1998; Kurrild-Klitgaard 2001; Saari 2001). That is, the social choice systematically varies with changes in the voting rule. Both the Edinburgh-Agreement and the Status Quo are possible winners, given the option of choosing from the set of alternatives X=(M, E, SQ). Only the Condorcet looser – the Maastricht Treaty – does not come out as a potential winner regardless of the voting scheme in place, while the social choice of the 1992 referendum (the Status Quo) turns out to be a possible winning alternative given the plurality and runoff methods.  

It is clear that the implication of the choice of voting rule for the social choice is far from insignificant. If three or more alternatives enter a vote, voter preferences by themselves do not necessarily determine the result. Indeed, on the contrary, even the result of referenda is sensitive to the choice of voting rule. The reason is, of course, that voter preferences are amalgamated into a social choice through a mechanism of collective choice which is often as important for the outcome of the vote as individual voter preferences. In relation to the Danish EU referenda, the results from the analysis above therefore questions the presence of a unique social choice which somehow reflects the most preferred level of Danish integration into the EU. Although the fact that the Edinburgh-Agreement was probably the Condorcet winner suggests that it may have been the collectively most preferred alternative – if one exists – and although the results summarized in table 8 are surely hypothetical, it is not impossible that the outcome of the Danish EU referenda might have been different, if the voters had been given the possibility of simultaneously choosing between the Maastricht Treaty, the Edinburgh-Agreement and the Status Quo. This makes an unambiguous interpretation of the result of the 1992 and 1993 referenda difficult – if not impossible. In so far as a unique collectively preferred alternative does exist, it is uncertain whether it would in fact have been chosen due to the effect of the voting rule on the social choice. This applies even when the people act as decision-maker and veto player at a referendum. 

Strategic voting as the voters’ best reply 

So far the analysis have rested on an assumption of sincere voting, i.e. that the voters do in fact vote for their most preferred alternative. This assumption is, however, quite restrictive. What complicates the simulation of referenda is that the voters’ best response to changes in the number of available alternatives and changes in the voting rules might be to vote strategically, i.e. to misrepresent their preferences by voting for a less preferred alternative in order to prevent the selection of an even worse one (Riker 1982: 137-143; Nurmi 1997: 42-43).  

Using the runoff procedure, for instance, it would be possible for group 1yy to manipulate the result of the vote, so as to prevent the Status Quo from being chosen, simply by voting for their second-most preferred alternative (i.e. the Edinburgh-Agreement) instead of their most preferred option (i.e. the Maastricht Treaty). Thereby group 1yy would be able to manipulate the social choice in a direction which for them is more preferred than the result that would emerge if they voted sincerely. The new equilibrium, however, is a result not of voters voting for the alternative they actually prefer the most, but is rather a result of strategic behaviour. 

Similarly, the use of the plurality vote could provide group 4ny with an opportunity to prevent the Maastricht Treaty (i.e. their least preferred option) from being the social choice by voting for the Status Quo instead of the Edinburgh-Agreement. This, however, would only provide group 1yy with an incentive to vote for Edinburgh rather than Maastricht in order to avoid the selection of the Status Quo, which again would induce group 3ny to vote for the Edinburgh-Agreement (their first choice) thereby giving group 1yy an incentive to vote sincerely too (for Maastricht) etc. This pattern of cyclical behaviour can result in a total absence of a stable equilibrium, i.e. a situation in which no group does not have an incentive not to alter their behaviour. This makes the notion of an unambiguous socially favoured alternative even more distant. 

Thus, referenda with three or more alternatives are susceptible to manipulation by opening up avenues for strategic voting. As the whole point of having a referendum is to allow voters to express their true opinion on the relevant issue, this constitutes a severe democratic problem (Nurmi 1997: 42). Obviously the problems of strategic voting disappear when there are only two available alternatives to choose from. But that only takes us back to the difficulties concerning referendum design, and the manipulation and control of the agenda.   

V. Summary and conclusion

Whether or not one agrees with the outcome of the Maastricht and Edinburgh referenda in Denmark in 1992 and 1993, there is little doubt that the referenda have had – and still have – profound importance for Danish EU-integration and EU-politics. However, the purpose of this study has not been to assess whether the outcome of the referenda was right or wrong. Nor has the purpose been to consider whether more or less integration into the EU is desirable or not. The purpose has solely been to point out and analyse a number of aspects which are of critical importance for the outcome of referenda, and to examine the relationship between voter preferences and the outcome that emerged as the social choice following the referenda in 1992 and 1993. 

The overall results of the present paper question the conception of referenda as a procedure by which information on individual preferences and values in a simple and uncomplicated manner can be translated into an unambiguous social choice that somehow reflects the will of the people on the issue in question. In the case of the Danish Maastricht and Edinburgh referenda, there are several reasons why this conclusion seems warranted.   

The referenda were designed in the usual way as a simple binary choice between Yes and No. It is worth emphasising that there are good reasons why binary voting on aggregate one-dimensional policy-packages may be preferable to referenda with multiple issues and multiple alternatives (cf. Nurmi 1997: 42-45). For one thing, by using single-issue Yes-No voting, manifest paradoxical results are avoided although this may only cover over the existence of possible latent paradoxes. Secondly, there are fewer problems relating to the interpretation of the result, since whatever alternative receives the most votes is a clear winner. In a setting with three or more alternatives, clear results emerge only when one alternative receives a majority, i.e. at least half the votes. And finally, problems arising as a consequence of strategic voting are ruled out by definition: When voting takes place on only one issue with only two alternatives (Yes-No), voters have no option but to vote sincerely. 

Yet despite the virtues of one-dimensional binary voting, this does not alter the fact that decisions on both the number of separable issues and the number of relevant alternatives are dependent on what Lagerspetz (1996: 90) calls the “world-views” of the relevant decision-makers. As such, there simply are no neutral and non-arbitrary procedures for determining the relevant number of separable issues and alternatives. In the absence of such procedures, actors with influence on the design of referenda are in a privileged position. The case of the Danish 1992 and 1993 EU referenda is illustrative. The “national compromise” and the subsequent Edinburgh-Agreement are prime examples of how a coalition of political parties used their agenda-setting powers to introduce a compromise alternative – closer to their own preferred bliss-point – that divided an existing majority in the population. Thus, by designing a new third alternative, Danish policy-makers succeeded in splitting the No-majority of the 1992 Maastricht referendum. The success of the strategy was mainly due to agenda-control exercised by pivotal political parties. 

The most significant finding in this paper, however, is that the Edinburgh-Agreement – despite the fact that it won the 1993 referendum and despite its probable status as a Condorcet winner – can hardly in any meaningful sense be an expression of some general EU-political will of the Danish people. This fundamentally alters the way we perceive the Edinburgh-Agreement and the “national compromise”. Compared to the Maastricht Treaty and the Status Quo, the Edinburgh-Agreement was the most preferred alternative only for a minority of around 29 pct. – possibly only 12 pct. – of the voters. That is, the collectively most preferred alternative (Edinburgh) was only the most preferred alternative by the smallest minority. For the large majority of voters, either the Maastricht Treaty or the Status Quo were more preferred alternatives. These results render the outcome of the referenda in 1992 and 1993 quite ambiguous. The interpretation of the results does not become any clearer once it is recognized that various uncontroversial voting rules might have produced utterly different results, even when voter preferences are kept completely unchanged. The fact that the social choice depends on the choice of voting rule is neither a novel nor a surprising finding. But it does show that even though the population acts as decision-maker and veto player, the voting rules that amalgamate individual preferences into a social choice have great impact on which alternative wins an election. Unanimity aside, any notion of “the will of the people” is thus highly sensitive to the choice of voting rule.    

Simply making social choices by referenda does not ensure that the outcome is a result of voter preferences alone; nor does it mean that the social choice is a clear-cut and unambiguous expression of a unique social welfare function or some form of popular will. The outcome of referenda is just as much a result of institutions and voting rules as of individual preferences. As such referenda do not differ from others modes of decision-making, but are plagued by the same kinds of problems as all other means of making social choices. 

Appendix A: Index of voter attitudes to the Maastricht Treaty

A.1. 

The index aims at uncovering voter attitudes to the Maastricht Treaty. The index is based on the seven questions from the survey conducted by Siune et al. (1993). The questions are all framed similarly and ask (author’s translation): “Are you for or against or indifferent as to whether the following areas are or will be incorporated as part of the EC collaboration”. The respondents are then asked to answer this question with regards to a number of issues of which seven are particularly relevant as to the Maastricht Treat. These are: 

· v0121: The common market 

· v0122: The ‘social dimension’ – labour market policy

· v0124: Economic cooperation – the EMU

· v0125: Common currency

· v0126: Common foreign policy

· v0127: Common defence policy

· v0130: Common citizenship

In each case, respondents can answer in one of five categories: ‘For’, ‘against’, ‘indifferent’, ‘don’t know’, or ‘refuse to answer’. The variables have been recoded with three categories: ‘For’, ‘Against’ or ‘Indifferent’. The index has then been constructed as a simple additive index where high values indicate positive attitudes. “Don’t know” answers have been coded as ‘Indifferent’. As it is somewhat controversial whether “don’t know” answers can reasonably be interpreted as being indifferent, and in order to check the robustness of the results, an alternative index has been constructed in which the “don’t knows” have been coded as missing. See text for results. The distribution of resulting indexes – both with and without DK’s and descriptive statistics are shown below.
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Figure A1. Index of voter attitudes to Maastricht Treaty, all 

voters


Table A1: Descriptive statistics for index of voter attitudes, all voters

	Mean
	6.30

	Std. Deviation
	3.67

	Median
	6.00

	Minimum
	0.00

	Maximum
	14.00

	Item-Item pearson correlations, r.*
	0.16≤r≤0.47

	Alpha
	0.73

	N
	942


                  * All significant at p<0.01 
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Table A2: Descriptive statistics for index of voter attitudes, excluding don’t knows

	Mean
	6.41

	Std. Deviation
	4.00

	Median
	6.00

	Minimum
	0.00

	Maximum
	14.00

	Item-Item pearson correlations, r*
	0.18≤r≤0.50

	Alpha
	0.76

	N
	592


                 * All significant at p<0.01
A.2. Size of voter groups given division of Yes-Yes group and excluding “don’t knows”

Table A3: Voter attitudes to the Maastricht Treaty, Yes-Yes voters, excluding “don’t knows”

	
	Mean
	Std. Deviation
	n
	n, pct. of Yes-Yes voters
	n, pct. of electorate

	Yes-Yes (positive)
	10.93*
	2.20
	180
	69.2
	33.1

	Yes-Yes (hesitant)
	5.23
	1.48
	80
	30.8
	14.7

	Total
	9.18
	3.31
	260
	100.0
	47.8


* Difference to other group is significant p < 0.05 level using a Bonferroni test. Estimated pct. of electorate is calculated as 69.2 pct. and 30.8 pct. of 47.8, i.e. the estimated size of the Yes-Yes voters in table 4 and figure 1. 

Figure A3: Estimated size and preference order of subgroups of Yes-Yes voters, excluding don’t knows
  (33.1%): M
[image: image85.wmf]f

E
[image: image86.wmf]f

SQ
Positive      

    (1yy: 47.8%)
          Yes     




  Hesitant    
  (14.7%): E
[image: image87.wmf]f

M
[image: image88.wmf]f

SQ

  E 
    Yes

  49.3%                    


              No                    

 M

    (2yn: 1.5%)

References

Arrow, Kenneth J. (1963 [1951]): Social Choice and Individual Values, 2nd ed. New Haven, Yale University Press. 

Brams, Steven J.; Kilgour, D. Marc; Zwicker, William S. (1997): Voting on referenda: the separability problem and possible solutions. Electoral studies, vol. 16, no. 3, pp. 359-377. 

Brams, Steven J.; Kilgour, D. Marc; Zwicker, William S. (1998): The paradox of multiple elections. Social Choice and Welfare, vol. 15, pp. 211-236. 

Dowding, Keith (2002): Revealed preference and external reference. Rationality and Society vol.14, no.3, pp.259-284 

Gehrlein, William V.(1983): Condorcet’s paradox. Theory and Decision, vol. 15, pp. 161-197. 

Gillard, Karin (2002): Referendum Briefing No. 1: Ireland’s second referendum on the treaty of Nice. Opposing Europe Research Network, Sussex European Institute, October 2002.  

Kurrild-Klitgaard, Peter (1999a): Demokrati, magt og kollektive valgs rationalitet; in Jakobsen, Uffe & Kelstrup, Morten (red.): Demokrati og demokratisering: Begreber og Teorier, pp. 238-282. Forlaget Politiske Studier. 

Kurrild-Klitgaard, Peter (1999b): Voting, agenda control and the Clinton impeachment. Department of Political Science, University of Aarhus. 

Kurrild-Klitgaard, Peter (2001): An empirical example of the Condorcet paradox in a large electorate. Public Choice Vol. 107, no. 1-2, pp. 135-145.

Lagerspetz, Erik (1996): Paradoxes and representation. Electoral Studies, Vol. 15, no. 1, pp. 83-92. 

Lewin, L. (1998): Majoritarian and consensus democracy: The Swedish experience. Scandinavian Political Studies, vol. 21, no. 3, pp. 195-206. 

McKelvey, Richard D. (1976): Intransitivities in multidimensional voting models and some implications for agenda control. Journal of Economic Theory, Vol. 12, pp. 472-482. 

McLean, Iain (1988): Ships that pass in the night: Electoral reform and social choice theory. Political Quarterly, 59, pp. 63-71. 

Myerson, Roger B. (1995): Analysis of democratic institutions: Structure, conduct and performance. Journal of Economic Perspectives, Vol. 9, no. 1, pp. 77-89. 

Nurmi, Hannu (1997): Referendum design: an exercise in applied social choice theory. Scandinavian Political Studies, vol. 20, no. 1, pp. 33-52 

Nurmi, Hannu (1998): Voting paradoxes and referenda. Social Choice and Welfare, vol. 15, pp. 333-350.  

Riker, William H. (1980): Implications from the disequilibrium of majority rule for the study of institutions. American Political Science Review, vol. 74, no. 2, pp. 432-446. 

Riker, William H. (1982): Liberalism against Populism. A confrontation between the theory of democracy and the theory of social choice. Waveland Press Inc. Prospect Heights, Illinois. 

Riker, William H. (1986): The Art of Political Manipulation. Yale University Press. 

Riker, William H. & Wright, Stephen G. (1989): Plurality and runoff and the number of candidates. Public Choice, vol. 60, no. 2, pp.155-175. 

Saari, Donald G. (2001): Decisions and Elections: Explaining the Unexpected. Cambridge University Press. 

Saari, Donald G. & Sieberg, Katri K. (2001): The sum of the parts can violate the whole. American Political Science Review, Vol. 95, no. 2, pp. 415-433. 

Sainsbury, R.M. (1995): Paradoxes. Second edition. Cambridge University Press. 

Setälä, Maiji (1998): Agenda manipulation and the strategic use of referendums – the case of the nuclear power referendum in Sweden. ECPR-paper. University of Turku, Finland. 

Siune, Karen & Svensson, Palle (1993): The Danes and the Maastricht treaty: The Danish EC referendum of June 1992. Electoral Studies, Vol. 12, no. 2, pp. 99-111

Siune, Karen; Tonsgaard Ole and Svensson, Palle (1993): Folkeafstemningen om Edinburghaftalen, 18. maj 1993. Data material DDA-1784. Danish Data Archive, Odense. 

Siune, Karen; Svensson, Palle; Tonsgaard, Ole (1994): The European Union: The Danes said ‘No’ in 1992 and ‘Yes’ in 1993: How and Why. Electoral Studies, Vol. 13, no. 2. pp. 107-116

Tsebelis, George (2002): Veto Players: How political institutions work. Princeton University Press. 

Tsebelis, George & Hug, Simon (2002): Veto players and referendums around the world. Journal of Theoretical Politics, Vol. 14, issue. 4, pp. 465-515. 

Worre, Torben (1994): Fra Nej til Ja: Folkeafstemningerne om den Europæiske Unionstraktat 1992 og 1993, i Torben Worre, Hans Jørgen Nielsen og Jørgen Goul Andersen (1994): Tre studier af Maastricht-afstemningerne. Instituttet for Statskundskab, Københavns universitet. 







� I am grateful to Jens Wagner at the Danish Data Archive for kindly providing data and documentation on the Danish Maastricht- and Edinburgh referenda. 


� According to §20 of the Danish constitution matters concerning transfer of national sovereignty must be decided by a referendum (unless there is a 5/6 majority in parliament). Prior to the 1992 referendum a majority in the Danish parliament had voted Yes to adopting the Maastricht Treaty, but according to §42 of the constitution this vote would be annulled if the result of the referendum was contrary to the decision by Parliament.  


� Siune et al. (1994: 113) identifies ten possible areas of EU cooperation pertaining to the Maastricht Treaty, whereas Worre (1994: 13-14) identifies six main areas. 


� The Maastricht treaty was – presumably – rejected mainly because of electoral opposition to the issues concerning political integration (Siune & Svensson 1993). 


� R.M. Sainsbury (1995: 1) defines a paradox as ”…an apparently unacceptable conclusion derived by apparently acceptable reasoning from acceptable premises.” 


� What was special about the situation after the rejection of the Maastricht treaty was that the primary makers of the “national compromise” were three non-government parties – the Social Liberal Party, the Social Democratic Party and the Socialists People’s Party (Siune et al. 1994: 108). 


� Turn out was 83.1 pct. in 1992 and 86.5 pct. in 1993. 


� The Danish referenda in 1992 and 1993 were unique among the EU countries in at least two respects. Firstly, whereas other countries (such as the UK) have chosen to opt out of areas of EU-cooperation, only Denmark has done so following a referendum. Secondly, in no other countries has an EU treaty been rejected and afterwards subjected to another referendum, in which substantial country specific opt out clauses were added to the treaty (I thank professor Finn Laursen for comments on this point). The only possible exception is Ireland where two referenda were held on the Nice treaty in 2001 and 2002. However, unlike in the Danish case, the Irish referenda were on the same unaltered treaty (see Gillard 2002). 


� The numbers in figure 1 are calculated as the proportion of voters whose voting behaviour remained the same or changed from 1992 to 1993. That is, 97 pct. of those voting Yes in 1992 also voted Yes in 1993, hence the net size of the  ‘Yes-Yes’ voters (group 1) is  97 pct. of the 49,3 pct. who voted Yes in 1992 which equals 47.8 pct. Similarly for the other groups: Group 2 (‘Yes-No’): 3 pct. of 49.3 pct. = 1.48 pct. Group 3 (‘No-Yes’): 23 pct. of 50.7 pct. = 11.66 pct. Group 4 (’No-No’): 77 pct. of 50.7 pct. = 39.04 pct.).  


� Voter preferences are assumed to be both (strongly) transitive and complete. Preferences are transitive if X� EMBED Equation.3  ���Y and Y� EMBED Equation.3  ���Z ( X� EMBED Equation.3  ���Z. Preferences are complete if, given a choice between X and Y, a person prefers either X� EMBED Equation.3  ���Y, Y � EMBED Equation.3  ���X or X~Y, the latter expression indicating indifference.  


� A potential problem with constructing these voter groups is that it was not the exact same electorate that voted at the two referenda in 1992 and 1993; i.e. changes occurred due to natural causes and possible abstentions in one of the referenda. However, since the referenda were close – separated by approximately one year – the problem with changes in the electorate is not very severe.   


� The preference orders in table 4 constitute four out of a possible 3! = 6. Provided that the EU-political policy-space is considered as one-dimensional – e.g. as a scale with high and low degrees of political and economic integration into the EU – it is noteworthy that all voter groups (except for the 1.5 pct. in group 2yn) have single-peaked preferences. That is, apart from group 2yn, the preferences of the voter groups have a unique peak after which they are descending to the right or left, or both ways. 


� A similar problem may appear as to the ordering of E and M for group 4nn, although the preference ordering appears intuitively reasonable. However, since this relates to the relative ordering of their less preferred alternatives, and since SQ was, no doubt, the most preferred alternative for this group, this problem is not considered further here. 


� We do not consider the option M~E since the survey data which will be used to derive voter preferences consists only of answers from respondents who have voted either Yes or No in 1992 and 1993.


� Bonferroni and Scheffe tests indicate that the differences are insignificant. 


� Appendix A.2. shows comparable calculations in which the “don’t know” answer have been coded as missing (rather than neutral). The results reveal a pattern similar to table 6, the difference being that the group of positive Yes-Yes voters is slightly larger when “don’t know” answers are discarded, whereas the group of hesitant Yes-Yes voters becomes slightly smaller. This indicates that using the data including the “don’t know” answers yields estimates which – if anything – slightly overestimates the size of the hesitant Yes-Yes voters.


� Using the data excluding the “don’t know” answers indicates that the Edinburgh-Agreement was the most preferred alternative for only 26.4 pct. of the voters. See Appendix A.2. for details.     


� The median voter result is probably only valid given that the relevant policy-space is considered one-dimensional. In a multi-dimensional policy-space, e.g. if all – or most of – the policy-issues of the Maastricht treaty are taken into account, a stable equilibrium result would probably be absent, since any given point x in the policy-space always will be susceptible to manipulation to another point x’, thus producing a continuous series of disequilibria (see also McKelvey 1976; Riker 1980; Kurrild-Klitgaard 1999a).   


� Using the data in table 7, Edinburgh beat SQ by 59.9 pct. The small difference is due to sampling error in the survey data.  


� A Condoret paradox can occur in situations where three or more voters (with transitive and complete preferences) must choose between three or more alternatives (Gerhlein 1983; Riker 1982: 16-18; Kurrild-Klitgaard 1999a: 244-247; Kurrild-Klitgaard 2001). Such situations can produce cyclical majorities where A� EMBED Equation.3  ���B� EMBED Equation.3  ���C� EMBED Equation.3  ���A… Thereby no alternative exists which is not majority-preferred over any other alternative, which makes it impossible to make any meaningful collective decision.  


� Note that the Maastricht Treaty is the plurality winner given the results in table 4. 


� Table 7 can be expressed as a situation with 100 voters choosing between three alternatives which make the total sum of points 300. Then the exact number of points for each alternative is: the Edinburgh-Agreement = 127.4 points; the Status Quo = 91.2 points; the Maastricht treaty = 81.4 points. The percentage of points for each alternative is then calculated as the proportion of points for each alternative out of the total sum of points. 
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