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Typology of Electoral Systems

There is a well developed literature classifying electoral systems that we can draw upon (see, amongst others, Rae 1967, Taagepera and Shugart 1989, Lijphart 1994, Katz 1997, Farrell 2001, Taagepera 2007, Monroe 2007). We can begin by classifying pure electoral systems (systems that use one procedure to assign seats, as opposed to mixed electoral systems that use a mixture of procedures). Following Rae (1967) we can classify these along two dimensions, district magnitude and electoral formula.
 District magnitude is simply the number of seats distributed in each electoral district. This can range from one in a country like the USA with single-member district elections, to 150 in the Netherlands, which has a single nationwide district.
 The electoral formula is the rule used to allocate seats (plurality, proportional representation, single transferable vote, etc.) Table 1 summarizes the various combinations.

	
	District Magnitude:
	

	
	Single member
	Multi-member

	Formula:
	
	

	Plurality
	Single member district plurality (first-past-the-post)

Plurality run-off
	Single non-transferable vote

Multiple vote

	Proportional
	–
	List proportional representation



	Ordinal vote
	Single transferable vote

Borda
	Single transferable vote

Borda


Table 1 – Typology of pure electoral systems

The simplest formula is plurality, where the candidates are simply ranked according to how many votes they receive. If there is only one seat to be distributed, this gives us single member district plurality (“first-past-the-post”) elections where the highest vote-getter is elected, regardless of whether that candidate receives an absolute majority of the vote. A variant of plurality in a single member district is plurality run-off, sometimes (mistakenly) called “majority rule run-off”.
 Under this rule, the candidates are ranked by ranked by plurality, and all but the top two candidates are eliminated. Another vote is then taken to determine the winner. If we apply plurality to multi-member districts, we get single non-transferable vote or multiple vote, depending on how many votes each voters gets. If there are three seats to be distributed, under single non-transferable vote, each voter gets one vote and the three candidates with the most votes are elected. Multiple vote works the same way, with the exception that each voter may get 2 or 3 votes.

Under list proportional representation a list, which may or may not be related to a political party, receives seats in proportion to the number of votes it receives, so if a list wins three seats, the first three names on its list are elected. This only makes sense with multi-member districts. Various ordinal formula, however, make sense with either single or multi-member districts. Under single transferable vote and the Borda count, voters rank order the candidates. With single transferable vote, a candidate requires a certain quota to be elected (typically the Droop quota = (number of voters a number of seats +1)+1). Once a candidate is elected, their excess votes are distributed to the candidates ranked second on the excess ballots. If there are still seats to be distributed, the candidate with the lowest vote is eliminated and their votes are redistributed to the candidates ranked second on the ballots. This procedure is repeated until all seats are filled. With the Borda count, if there are five candidates, each voter’s first choice would receive 4 points, the second choice 3 points etc. The scores would then be totaled and used to rank the candidates.

Proportional representation actually refers to a variety of formulae that approximate proportionality. No formula can be exactly proportional because it is not possible to divide seats.
 For example, if we have a five-seat district and a party wins 30% of the vote, it can either win one seat (20% of the total) or two seats (40%), but not 1.5 seats. This is less of a problem if we have a large district magnitude, as it is possible to get very close to proportionality. With relatively small district magnitudes, however, the choice of formula can have a considerable effect. There are two families of formulae, quota and divisor.
 With quota methods, first the quota needed to elect a candidate is determined. The party with the most votes is awarded a seat. A quota’s worth of votes is then subtracted from its total. This is repeated until all seats are allocated. Different quotas may be used, as summarized in Table 2. Generally the Hare quota gives less of an advantage to the largest party than the Droop quota, which in turn has less large party bias than the Imperiali quota (Taagepera and Shugart 1989). With divisor methods, there is a list of divisors. The largest party is awarded a seat, and then its vote is divided by the first divisor. Each time a party wins a seat, its vote is divided by the next divisor. This is repeated until all seats are filled. Of the divisor methods, D’Hondt has the greatest large party bias, followed by modified Sainte-Laguë and Sainte-Laguë (Taagepera and Shugart 1988).

	Type of mechanism
	
	

	
	
	

	Quota
	Hare
	Quota = voters a seats

	
	Droop
	Quota = (voters a (seats + 1))+1

	
	Imperiali
	Quota = voters a (seats + 2)

	
	
	

	Divisor
	D’Hondt
	Divisors: 1, 2, 3, 4,….

	
	Sainte-Laguë
	Divisors: 1, 3, 5, 7,….

	
	Modified Sainte Laguë
	Divisors: 1.4, 3, 5, 7,….


Table 2 – Proportional representation formulae

Two other features of proportional representation mechanisms are particularly notable: Whether the list is open or closed, and whether there is a minimum threshold required for a party to win any seats. With closed list proportional representation, the voter votes for the list, and candidates are elected in accordance with their order on the list. With open-list PR the voters are able to vote for individual candidates on a list. There are two main ways of implementing this (with many variations). In Dutch-style open-list PR (often misleadingly referred to as semi-open list, including by myself) voters can vote for any candidate on a list, but surplus votes are distributed in list order.
 In Italian-style open list PR (used in Italy until 1994, and still used in some South American countries), voters vote both for a list and order candidates within the list. The party vote determined how many seats the party received, while the individual preference vote determined who filled those seats. This would be more accurately be described as simultaneous primary PR, and results in voters not knowing who their list votes will be used to elect when they cast their votes. Many proportional representation systems have electoral thresholds, so that if a party does not exceed this threshold it receives no seats, even though it would entitled to some seats by proportionality. For example, in Turkey a party that wins 9.9% of the vote receives no seats, whereas it would received 55 seats if it made the 10% threshold.

In addition to pure electoral systems, where one mechanism is used to distribute seats, there are mixed-member systems, where different mechanisms are used to distribute different seats. Typically the election is divided into local, and either regional or national seats (or in some cases both). In nearly all cases the national seats are distributed by some form of proportional representation. According to Shugart and Wattenberg (2001), the key variable is whether the national seats are compensatory or not. If the national seats are compensatory, then they are distributed so as to restore proportionality to the overall result. Thus if a party wins a disproportionate local tier seats, it receives fewer of the national seats to restore proportionality. However, if the system is not compensatory, the party is allowed to keep all the local-tier seats it won and wins a number of upper tier seats proportionate to its vote. A second variable is whether the lower tier seats are distributed from single-member districts or multi-member constituencies. The various combinations are summarized in Table 3. If we have single-member district elections to the lower tier and compensatory proportional representation at the upper tier, then we have a mixed-member proportional system, to use Shugart and Wattenberg’s (2001) term. Germany is the most noted example of this. Each voter has two votes, one for a single-member district candidate, the other for a party. Seats at the regional (Land) level are distributed so that the overall number of seats each party receives is proportional to the number of party votes. If we have single member district elections for the lower-tier, and non-compensatory proportional representation for the upper tier, we have mixed member plurality (or what Shugart and Wattenberg refer to as mixed member majoritarian).
 An example of this would be the Italian lower house where a three quarters of the seats are chosen by single-member district elections and one quarter are chosen by proportional representation.

	
	District magnitude, lower level:
	

	
	Single member
	Multi-member

	Mechanism:
	
	

	Compensatory
	Mixed member proportional


	Multi-tier proportional representation

	Not compensatory
	Mixed member plurality

(Mixed member majoritarian in Wattenberg & Shugart 2001)
	–

(but theoretically possible)




Table 3 – Typology of mixed-member systems

It should be noted that many existing proportional representation systems are actually multiple tier systems, something that Lijphart (1994) particularly emphasizes. List proportional representation is used for the lowest tier. However, because the districts at this level are quite small, considerable disproportionality can results. To counter this there are regional andaor national seats that are allocated to correct this. Typically such systems give the voter only a single vote, so their local-tier vote is tied to their national vote, although it would be theoretically possible to implement such a system with a separate vote for each tier. Countries with such a system include Austria, Belgium, Denmark, Norway and Sweden. It would also be possible to use other multiple member district systems for the lower tier, such as single non-transferable vote. Another possibility would be to combine list proportional representation at the lower and upper tiers in a non-compensatory manner, although it is not clear what would be achieved by this.

Thus we have a typology of existing electoral systems. While most of the variation can be captured in the simple dichotomy between plurality and proportional representation, we will see that the institutional details, particularly between different implementations of proportional representation, have considerable effects.

The Norm of Proportionality

In order to compare the behaviour of electoral system, we need a benchmark to compare them against. Following Taagepera (2007), we use proportionality as such a benchmark. There are two reasons for doing this. Firstly proportionality is mathematically the simplest way of translating votes into seats. Secondly, proportionality has a normative importance, as it is the only system that can treat all individual voters and all candidates equally, thus satisfying the demands of liberal equality (McGann 2006; van der Hout &McGann forthcoming a, b).

The simplicity of the norm of proportionality can be seen from the following graphs derived from Taagepera and Shugart (1988). Proportionality just translates the number of votes a party or list of candidates receives into seats in a straightforward linear manner. (It should be noted that proportionality does not require that the alternatives are necessarily political parties. Some systems, such that in the Netherlands, give parties very privileges not accorded to non-party citizen lists.) Of course, no electoral system satisfies pure proportionality, in that seats are not infinitely divisible. Thus there are always some threshold of representations and lists that are two small to receive any seats. However, once this threshold has been passed, the allocation can be proportional (second graph in Figure 1). With non-proportional systems, the effect of winning extra votes varies depending on the size of the party. For example, with the single member district plurality (first-past-the-post) system, winning extra votes has little effect until the party reaches the point where it becomes the largest single party, but then the seats-votes response becomes extremely strong. Once a party has a considerable majority of seats, the response flattens again. Imperfectly proportional systems (such as PR with low district magnitude) typically work in a similar, but less pronounced, way
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Figure 1 – Votes-Seats Profiles

A completely proportional system is also simple in that every vote, no matter where it is cast, has the same effect. However, with a district based system, where votes are cast matters. As a result, the votes-seats profile does not completely capture the subtlety of these systems. A party whose response is regionally concentrated will often receive more seats than a party whose support is evenly distributed throughout the country. There may well be other biases. For example, there may be features (discussed below) that favour certain regions over others.

The norm of proportionality also has notable normative properties. If we require that an electoral system satisfies a liberal conception of equality, this logically implies that the electoral system is proportional. That is to say, if the electoral system is to treat all voters and all alternatives equally (techically satisfies the properties of anonymity and neutrality) then it must be proportional (McGann 2006, van der Hout and McGann forthcoming a, b). There is, of course, considerable literature arguing about the justice and fairness of various electoral systems. Nearly all of these arguments (including those in favour of PR) are based on fairness to groups, be it political parties, their supporters or geographical constituencies. Given that society can be divided into groups in many different ways, it is not surprising that we can generate many different arguments in favour of the fairness of this or that electoral system. However, if we insist on a liberal conception of equality, based on the equal treatment of individual voters, this relativism disappears. Although it has often been assumed that PR requires justification in terms of fairness to groups, it turns out to be alogical requirement of a liberal conception of equality.

This allows us to give deviations from proportionality a normative interpretation. When we observe a deviation from proportionality, we can ask who does this bias favour. Often the bias will be in favour of large parties at the expense of collections of small ones, or of established parties at the expense of newly formed parties or lists. In other cases particular voters, regions or parties may be advantaged. We can also ask what conception of group representation is favoured by particular violations of proportionality.

Note: Liberal Equality and Electoral System Justice

It is initially surprising that the normative case both for and against PR in the nearly all of the existing literature is not based on a concept of liberal equality, but rather some concept of fairness to political parties or social groups. Actually, the justice of proportionality is frequently asserted in an intuitionist manner, as if it were a self-evident moral fact. As Lijphart concludes, for many PR supporters, proportionality is simply a goal in itself, “virtually synonymous with political justice”.
 However, when justifications are given for the principle of proportionality, these are nearly always in terms of fairness to political parties or social groups, or in terms of the desirable instrumental effects of PR. For example, McLean argues that the case for PR rests on the idea that a legislature should be a microcosm of the population, as did Black.
 Similarly, Pitkin identifies the case for PR in terms of “descriptive representation” (the fair representation of every salient group), while Still uses the similar concept of “group representation”.
 The political electoral reform discourse frequently emphasizes the unfairness of non-proportional representation to certain political parties, who win far fewer seats than their vote share would entitle them to under proportionality.
Of course, arguments for PR can be made in terms of fairness to political parties or social groups, and these arguments are convincing to a considerable number of people. However, these arguments are often taken to be the arguments for PR, with the implication that if these arguments are refuted, the case for PR collapses. One notable recent example of this argument occurs in the US Supreme Court Case Vieth vs. Jubilirer.
 Justice Scalia, joined by Chief Justice Rehnquist and Justices O’Connor and Thomas argue that claims of partisan gerrymandering cannot be judicially determined because there is no manageable standard for judging such gerrymandering.
 They reject the standard that a majority of voters should be able to elect a majority of representatives on the ground that this assumes a right to proportional representation, which the Constitution does not provide. It is argued that the Constitution only guarantees equal protection to individuals, not to social groups. The assumption here is that a right to proportional representation cannot be derived from equal protection of individuals, but requires an argument in terms of group rights. This assumption is precisely what we refute in this paper.
A number of theorists have recently analyzed the concepts of fairness and equality, and have argued that different concepts of fairness imply different electoral systems, thus implicitly or explicitly critiquing the assumption that PR is intrinsically fair. (Adrian Blau’s piece in the British Journal of Politics and International Relations is most the recent example of such work.)
 Opponents of PR have made a similar case with a far more polemical intent.
 It is argued that proportional representation assures one particular type of equality – mathematical equality in the treatment of political parties – but that there are other kind of equality or fairness that are equally or more compelling (for example, fairness to geographical communities, candidates or voters). These literatures draw welcome attention to the lack of rigor in the use of the terms fairness and equality. However, the effect is frequently relativist. If an equally valid form of fairness or equality can be found to justify any electoral system, then arguments based on fairness are nothing more than statements of personal preference.

It is notable that the arguments put forward by these authors for the fairness of system other than PR are also based on conceptions of fairness to groups or political parties. For example, the winner-take-all principle considers fairness in terms of parties or candidates, not voters. First-past-the-post is fair, it is argued, because the party that wins a fair contest gets the prize. Similarly, the constituency principle is based on fairness to geographically defined groups of people. Blau’s “populist” conception of fairness (the idea that “the people” and not party leaders should determine who the government is) is also clearly group-based – “the people” is a collective noun, after all.
 Of course advocates of these principles prefer to phrase them in individualist terms (the rights of individual residents of a constituency, or of voters of the plurality party), just as advocates of PR do. However, as with the usual argument for PR, these arguments are still group-based in that they conceive individual voters in terms of a preconceived group identity, instead of conceiving them as individuals per se in the liberal sense.

The normative ambiguity in the literature is a direct result of there being multiple conceptions of fairness between groups. Firstly, there are many different ways to divide society into groups. Secondly, there are many plausible principles of fairness and impartiality to arbitrate between groups. If we consider parties to be the relevant group and we consider fairness to require the equal treatment of each vote won, then proportional representation is fair. However, if we consider that parties are treated fairly if the party that wins the most votes in a fair contest gets the prize, we get the winner-take-all conception of fairness (the horse racing analogy in the British use of “first-past-the-post” to describe single-member district plurality elections captures this sense of fairness.) Similarly if we start with predefined social groups as the relevant units, we can generate arguments for the fairness of different electoral systems. If we consider geographical constituencies to be the most relevant unit, then we can produce an argument for the constituency principle and single-member district elections. However, if we consider other social groups to be more salient (perhaps ethnic groups or social classes), then we can make an argument that PR is fairer in that it better represents these groups (although seats reserved for the relevant group or simply random selection of the legislature may do better still).

As argued above, a liberal conception of equality (all individual voters are to be treated equally) leaves no such ambiguity. Treating all individual voters and all list equally logically implies proportionality. Of course, from a normative point of view, it is still necessary to justify why we should adopt a liberal conception of equality as opposed to group-based one. The difficulty with a group based conception of equality is that it is necessary to find some way to arbitrate between the claims of various groups, and indeed to decide which groups have standing. Even if we do not accept a doctrinal liberalism (electoral justice should be conceived of in terms of fairness to individuals), a liberal conception of equality offers a means of arbitrating between different group-based conceptions. In the absence of compelling arguments in favour of one particular group-based conception of justice, it is a viable normative benchmark
Comparing the Performance of Electoral System

First we will consider the direct mechanical effects of the electoral system. Essentially this amounts to analyzing deviations from proportionality and who they benefit. Then we will consider the broader effects of electoral systems. This involves empirical analysis of the relationship between electoral systems and the distribution of power, government performance, descriptive representation and other outcomes.

Direct Effects

First we will consider how electoral systems discriminate between parties of differing sizes. Then we will consider how they discriminate between different voters. Finally we will consider the concept of leveraging, or how electoral systems may create pivotal groups of voters who have a disproportionate impact on the outcome. The latter concept is important in understanding how vulnerable of system is to corruption, fraud and vote-buying.

Large district magnitude PR systems distribute seats proportionally. Systems with smaller district magnitude, whether they use PR or plurality allocation rules, distribute seats less proportionally. It is important to realize that many of the worlds so-called PR systems are not actually that proportional. Taagepera and Shugart (1989) propose the concept of effective district magnitude, which takes into account the combined effect of district magnitude, second tier compensation seats and entry thresholds (simplifiying, Effective DM = min (DM, 50/Threshold)). Low district magnitude produces the S-shaped votes-seat response seen in Figure 1. This generally advntages the largest party. However, if the district magnitude is low and even (DM=2 or 4) the main beneficiary will be the second largest party or coalition. For example the Chilean system effectively guarantees the opposition (the post-Pinochet right) almost 50% of the seats provided it wins 33% of the vote.

It should be noted that the effect of effective district magnitude is extremely non-linear. Taagepera (2009) proposes that the effective number of parties will typically equal (assembly size * effective district magnitude)-1/4. Thus the expected number of parties in a country with medium district magnitude (such as Norway or Sweden) and high district magnitude will not be that great. Similarly the probability of a manufactured majority diminishes rapidly, and is unlikely if district magnitude is greater than 3. Therefore the style of politics in PR countries with different district magnitude is likely to be very similar (multi-party coalition governments).

However, it would be a mistake to argue that effective district magnitude has no effect when it reaches a threshold of 7 or 8. Although it has little effect on the effective number of parties or the probability of manufactured majorities, it does have a significant impact on the ability of citizens to form new lists or parties that have a realistic chance of winning representation. Whereas the effective number of parties depends on the effective DM-1/4, the threshold depends on effective DM-1. The effect of high district magnitude in countries like the Netherlands does not appear to be to lead to many more parties. Rather it is to allow new parties or citizen’s lists to periodicaaly enter the legislature. This is normatively important in that it prevents the establushed parties from being a cartel that is protected from new competition. Needless to say, increasing district magnitude is hard to sell to currently sitting legislators.

Different PR formulae also have effects on the proportionality of seat allocations. However, these effects are very modest if the district magnitude is large (all formulae approximate proportionality, and the remainders are comparatively small). The Sainte-Laguë divisor and Hare quota come closest to proportionality, while the D’Hondt divisor, and the Droop and Imperiali quotas give some advantage to larger parties.

If the district magnitude within a country varies substantially, this can create a powerful bias (Monroe and Rose 2008). Typically this bias favours rural voters (where district magnitude is small) over urban voters. For example in Spain, Madrid has a magnitude of 44, while some rural district are of magnitude 3. In such a district a party that wins 50% of the vote can win 2 seats out of three, while in Madrid there is proportionality. Monroe and Rose find that this effect is very powerful in many countries, such as Spain, Argentina, Switzerland, Portugal, Ireland and Belgium.

There are also more streightforward ways in which electoral systems favour some voters and regions over others. Firstly there is malapportionment. As Samuels and Snyder report, severe malapportionment is present in many systems, particularly in Latin America and Africa. It is particularly common in second chambers. Secondly, there is gerrymadering, or the deliberate drawing of boundaries to engineer particular results.

Finally we will consider the concept of leveraging. In a high district magnitude PR system, any votes has the same effect as any other votes. In a district system, however, some votes are more important than others. A large number of votes in a safe seat have no effect on the outcome, while a few votes in a marginal district may be extremely valuable. Similarly, in an open list PR system (Italian-style, simultaneous primary) a small number of preference votes may be enough to leverage all the votes cast for the party for one candidate.

Leveraging is important in that it presents a vulnerability to corruption, fraud and vote-buying. Generally speaking these activities are expensive, and it is not profitable to try to buy the entire electorate. This is why parties compete in terms of public goods and public policy. However, if a party or candidate is able to pinpoint certain voters who are pivotal, the calculus changes, and buying their votes may be very worthwhile. This explains Carey and Shugart’s (1995) finding that higher district magnitude reduces corruption and particularism in closed list systems, but increases it in open-list systems. In a closed-list system with high DM, no voters are particularly pivotal from the point of view of the parties, and there is no intra-party competition on election day. However, with open-list PR, the higher the district magnitude, the more intra-party competition. Larger district magnitude means that the number of preference votes a candidate needs is reduced, and the greater the incentive (and possibility) to buy these votes.
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� Strictly speaking, Rae (1967) uses three dimensions of classification: district magnitude, electoral formula and whether the vote is categorical or ordinal (whether the voter gets a single vote or whether they get to rank order the candidates). However, systems with ordinal vote typically use distinctive mechanisms, such as single transferable vote, so we can treat ordinal voting as a different kind of formula.


� Strictly speaking the Netherlands is divided into smaller electoral subunits. However, seats are allocated on a nationwide basis. See Gladdish (1991).


� Strictly speaking majority rule implies the winning candidate receives more than 50% of the vote against any other candidate. Plurality run-off violates this. It is possible that a candidate could beat either of his opponents in a head-to-head race, but would lose in plurality run-off by being eliminated in the first round. This is particularly likely to be true of moderate candidates.


� A variation of this is cumulative vote, which allows voters to award more than one vote to one candidate.


� In theory it would be possible to distribute some seats by lot so that if a party won 40.5% of the vote in a 100 seat legislature, it would receive a lottery with a 50% chance of winning an extra seat. Then the expected distribution of seats would be proportional.


� The debate between the two methods can be traced back to the dispute between Jefferson (who advocated a divisor method) and Hamilton (who advocated a quota method) over how to allocate House of Representative seats to the various States (see Balinski and Young 1982a2001; Nurmi 1999; Saari 2001).


� Voters in the Netherlands have one vote, which they could cast for the head of the party list (nearly always the party leader) or for any person on the list. Prior to 1998 the votes for the list head were distributed in list order, so list position overwhelmed personal vote and very few candidates were elected on the basis of their personal following. Since 1998 personal votes can overturn list order, but only if a candidate receives votes equivalent to half a quota, a very high requirement.


� I use the term plurality instead of majoritarian because there is no guarantee that a candidate elected from a district receives a majority of the votes in that district, neither is there any guarantee that a party that receives a majority of seats won a majority of the vote.


� Arend Lijphart, Electoral Systems and Party Systems: A Study of Twenty-Seven Democracies, 1945-1990 (Oxford: Oxford University Press, 1994), 140.


� Iain McLean, ‘Forms of Representation and Voting Systems’, 175. Duncan Black, The Theory of Committees and Elections (Cambridge University Press, 1958a1971), 92.


� Hannah Pitkin, The Concept of Representation (Berkeley, CA: University of California Press. 1967), Chapter 4. Jonathon Still, ‘Political Equality and Election Systems’; Ethics, 91 (1981), 375-94.


� United States Supreme Court, Vieth et al. v. Jubilerer, President of the Pennsylvania Senate, et al, Docket No. 02-1580 (2004).


� Justice Kennedy joined with Justices Scalia, Rehnquist, O’Connor and Thomas in affirming the decision of the District Court, but wrote a concurring opinion arguing that although no standard for determining political gerrymandering was currently available, one may be found, and therefore judicial relief should not be foreclosed.


� Adrian Blau, ‘Fairness and Electoral Reform’; British Journal of Politics and International Relations, 6 (2005), 185-81.


� Nevil Johnson, ‘Electoral Reform: The Risk of Unintended Consequences’, in Report of the Independent Commission on the Voting System Volume II (London: The Stationary Office Cm 4090-II, 1988). Conservative Party, ‘Conservative Party Submission to the Independent Commission on Voting Systems’, in Report of the Independent Commission on the Voting System Volume II (London: The Stationary Office Cm 4090-II, 1998).


� Adrian Blau, ‘Fairness and Electoral Reform’.





