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20 Explainer: Ranked choice voting

THOMAS WEIGHILL AND MOON DUCHIN

In the subject called social choice theory, we regard electoral systems (like plurality
voting in districts) as sets of rules that convert ballots from voters into a choice of
winners or outcomes. The rules matter—the exact same ballots can be subjected
to a different set of rules and produce a different outcome, as we’ll see below.

But even before we get to the rules for aggregating the votes, a important element
of an electoral system is the form of ballots that voters can cast in the first place.
On a standard plurality ballot, you have a number of choices and you select just
one candidate. On an approval ballot, you can decide whether you approve or
disapprove of each candidate, so you can select more than one. On a limited
approval ballot, you can select up to a certain maximum number of candidates.
And so on.

Systemsmatter.

In this explainer, we’ll explore ranked choice voting (RCV), which is the name for all
the electoral systems that use a ranked ballot. In other words, voters see a number
of choices and they indicate their first choice, their second choice, and so on—
though typically they are allowed to stop early and don’t have to include every
candidate in the rankings.

Even once we have settled on ballots of this form, there are still (infinitely) many
ways to devise rules to combine the ballots of a group of voters into a choice of
winners. In the United States today, the twomost common forms of RCV under
discussion for practical use are instant runoff voting (IRV) and single transferable
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vote (STV). We’ll explain those below—they are essentially the same system, but
used to elect one person or several.1

Supporters of RCV tout it as a way to make democracy work better by giving voters
more say in their representation, by allowing ballots that better describe their
preferences and policy views. (This is sometimes called “expressiveness.”) The
tallying algorithmmay be complicated, sure, but voters are not required to know
anything about how it works to participate fully in the process. Detractors say that
more complicated ballots are nevertheless a barrier to participation.

We’ll look at some simple examples of the IRV and STV forms of ranked choice
voting and then discuss some other properties of the systems.

SINGLE-WINNER ( IRV)

Why is it so hard for a third party to gain traction in the United States? There are
likely many reasons, but one of themost frequently cited is the problem of third-
party “spoilers.” Generally, a (weak) spoiler is a candidate who didn’t have a chance
of winning but nonetheless impacted the outcome among the stronger candidates.
This can happen when a newly formed political party ends up hurting the party it
most closely aligns with by siphoning enough votes to tilt the election. Let’s look
at a toy example to see how this works. It’s a mayoral election, so there can only
be one winner, and there are three candidates: two dogs (the St. Bernard and the
Shih Tzu) and one cat. Each animal runs on its own unique platform, but there is a
lot of agreement between the dog candidates. Both dogs, for example, are in favor
of more fire hydrants for convenient public relief, while the cat would prefer that
infrastructure dollars go to scratching posts.

The election takes place, each voter selects just one candidate, and nine ballots
are cast (see Figure 1). Clearly the dogs’ general platform gained a lot of traction
becausemost voters selected a dog. And yet, it’s a cat who wonwith themost votes
overall. The Shih Tzu is branded a “spoiler” because their presence in the race
diverted votes away from an ally, the St. Bernard.

plurality

Figure 1: Electing amayor through “first past the post”: the animal with themost votes wins, namely
the tabby cat. The Shih Tzu was accused of being a spoiler.

Ranked choice voting provides a fix for this predicament. Let’s run the election
again, this time with rankings. The ballots are shown in Figure 2. We first look at

1There are many other forms of combining ranked ballots, like Borda count and Schulze beatpath
and on and on, each with passionate aficionados.



O
nline

Pre-print
417

plurality

IRV

Figure 2: The same plurality votes we saw abovemight look like this if voters ranked the candidates.
If we are electing amayor through ranked choice voting, we get a different outcome from the initial
plurality race: now, once the Shih Tzu is eliminated, their support transfers to the voters’ next preference
and ultimately identifies amajority coalition for the St. Bernard.

only the first place votes: 4 for the tabby cat, 3 for the St. Bernard, and 2 for the
Shih Tzu (just like last time). We check to see if any candidate has a majority of
these votes (in this case, five or more); if they do, then they win. In our election,
no candidate passes that threshold, so we eliminate the candidate with the fewest
first place votes, namely, the Shih Tzu. The votes of those who put the Shih Tzu
first are not wasted, though, as we now redirect their votes to their second-choice
candidate. New totals: 4 for the tabby cat and 5 for the St. Bernard. We check again
for amajority and see that the St. Bernard does indeedhave amajority of votes. The
St. Bernard wins! Note that even though everyone’s first-choice votes remained
the same, the fact that voters were able to indicate their other preferences secured
victory for St. Bernard.

MULTI-WINNER (STV)

In the previous example, wewere electing amayor. Ranked choice voting can easily
be extended to elections for a larger number of winners, like for a city council or
simply for sending severalmembers to a large governing bodyusingmulti-member
districts. The number of representatives to be elected from one voting geography
is called themagnitude of the district. Electingmore than one winner opens up a
new question: to what extent does themakeup of the representatives reflect voter
preferences? Will a city where 30% of voters are deeply concerned with affordable
housing policy elect a city council where that reform stance has 30% share? This is a
formofproportionality thatwemight ask of our systemsof election, and supporters
of STV frequently argue that this is the key strength of this system.

To see this play out, we’ll go back to the example of a town electing cats and dogs,
and we’ll suppose a high degree of bloc voting: most voters can be classified as
dog-lovers or cat-lovers, and they vote accordingly. Let’s say three-eighths (37.5%)
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at-large plurality

STV

Figure 3: Electing a three-animal council. If we just count who has themost votes on ballots (unranked),
we get a cat sweep. But single transferable vote (STV) lets the dog-lovers’ votes consolidate on the St.
Bernard, and we get a more proportional outcome.

of the town’s residents are dog-lovers, and the rest are cat-lovers. The town wants
to elect a three-animal town council. In this case, themost proportional outcome
would be two cats and one dog. But whether that occurs depends heavily on the
system.

Initially, the town used an at-large plurality system, where every voter selects three
candidates (to seat the full town council), and the animals with themost overall
votes cast for them are elected to the council. Eight ballots were cast, shown in
Figure 3, and indeed, cat-lovers showed a lot of cohesion in support of cats. Three
cats received five votes, and no dogs did, so the three cats are elected. (Here, we’re
not paying attention to the rankings, but just to who appears on voter ballots at all.)
In other words, bloc-voting by cat-lovers secures a complete sweep of the town
council seats.

The dog-lovers might reasonably feel unfairly excluded. What if the exact same
voter preferences were taken into account in a ranked way? Let’s step through the
STV algorithm for tabulating the rankings. We begin with first-place votes and
check to see if anyone is over the threshold of election. The threshold is the smallest
whole number T of first-place votes that couldn’t have toomany people clear that
level. In this case, four candidates could have two votes each, but you couldn’t
have four candidates with three first-place votes each, so we set T = 3. Initially, no
animal hits the threshold, but three animals have two votes each. So we eliminate
the little Jack Russell terrier, who has no first-place vote support. Next, the Shih Tzu
and the gray cat with spooky eyes are eliminated, because they only have a single
first-place vote each. Now the voters that ranked those candidates first see their
support transfer to the next eligible candidate on the ballot, which gives an extra
vote to the tabby cat and the St. Bernard, putting them at the threshold, so they are
elected. The method continues in this way: you check who’s over the threshold,
and if anyone is over, youmark them as being elected and distribute their excess
votes.2 If nobody is over the threshold, you eliminate those with the least support,

2To be precise, there are several different ways to manage the redistribution of excess votes. The
Wikipedia page on STV en.wikipedia.org/wiki/Single_transferable_vote is a good place to start

https://en.wikipedia.org/wiki/Single_transferable_vote
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and redistribute their votes. Continue until you’ve elected your full complement
of representatives!

PROS AND CONS

There’s a lot to like about RCV. In our single-winner example, we saw that RCV can
reduce the barriers for additional parties to enter into an election, which many
Americans view as favorable, at least at the national level.3

In ourmulti-winner example, we saw that RCV can promote proportional represen-
tation in governing bodies. This phenomenon generalizes beyond the very simple
example shown here. If you have a sizeable bloc that gives cohesive support to a
slate of candidates, they are likely to secure representation roughly proportional
to their share of the electorate.4 Note that this is proportionality promoted by the
structural properties of the system, rather than the arranged party proportional-
ity that is popular in other countries through party list voting (see Sidebar 2.3 in
Chapter 2). This observation is fueling renewed interest by some reform groups in
using RCV to promoteminority representation across the nation.

It has long been known that at-large plurality voting has a strong tendency to
excludeminorities from representation. Localities that decide tomove away from
at-large plurality (or who are being forced to do so by a Voting Rights Act lawsuit)
have traditionally looked to single-member districts as the leading alternative.
However, RCV is increasingly being considered as another remedy, such as in
Lowell, MA, where the at-large plurality systemwas challenged in court.5

Somore proportional representation for minority groups is a huge point in favor
of RCV. If that’s a pro, what are some cons? Themost frequent criticism of ranked
choice voting is that it increases the burden on voters by requiring them tomake
more choices and to absorbmore information. To fully complete a City Council
ballot in Cambridge, MA, in 2019, a voter had to assess twenty-two candidates
(Figure 4), a daunting task for all but themost avid followers of local politics.

A second point against STV is that it can allow for all the representation to come
from a small area or neighborhood, so it lacks the geographic distribution that is
promoted by the use of a larger number of districts.

There are quite a few other questions around RCV that are hotly debated, like
whether the shift to a new form of voting causes changes in voter behavior. See
for example the seething polemic—by academic standards—between Donald
Horowitz (who argues that RCV reduces racial polarization) and Jon Fraenkel and
BernieGrofman (arguing that this reduction isn’t universal). As is the casewith a lot
of questions about RCV, there is very little data available to address this question,

if you want full details.
3news.gallup.com/poll/244094/majority-say-third-party-needed.aspx
4This is a well-known “folklore” fact about STV. It is proved as a lemma in an article that we co-

authored [2], where we also demonstrated it in several vote models for approximately realistic voting
conditions.

5Voters then got a chance to vote on a voting system! City-wide ranked choice was an option, but
voters narrowly turned it down; see Chapter 21 for more on that example.

https://news.gallup.com/poll/244094/majority-say-third-party-needed.aspx
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Figure 4: Sample ballot from Cambridge City Council election, 2019. Obtained from
cambridgema.gov/Departments/electioncommission

partly because so few places have adopted RCV. But asmore jurisdictions adopt
ranked choice, we’ll havemore and richer data to go on.

TheMGGG Redistricting Lab has modeled the effect of RCV onminority represen-
tation in localities from large cities like Chicago and Cincinnati to small counties
like Yakima County, WA and Terrebone Parish, LA. in each case, we have found
positive expected impacts for the representation of people of color.6

PAST, PRESENT, AND FUTURE

Outside of the U.S., ranked choice voting is used in national elections in Australia,
Fiji, Malta, Papua NewGuinea, Northern Ireland, and Republic of Ireland.

Within theUnited States, ranked choice voting has a very interesting history. Single
transferable vote used to be quite popular across the country in the early 20th cen-
tury, but it got stamped out inmid-century—some have argued that its successes
getting Black and Communist candidates elected were the trigger for backlash dur-
ing the Red Scare [1]. The only holdout has been Cambridge, Massachusetts, a city
of about 100,000 that has used ranked choice continuously since initial adoption
in 1941.

Today, ranked choice is a reformon the upswing.7 About twentyU.S. cities adopted
some form of ranked choice between 2000 and 2020, most commonly to elect the

6You can check out the growing collection of case studies on ranked choice here: mggg.org/RCV.
7The Ranked Choice Voting Resource Center maintains a list of RCV localities, past and present,

here: rcvresources.org/where-its-used.

https://www.cambridgema.gov/Departments/electioncommission
https://mggg.org/RCV
https://www.rcvresources.org/where-its-used
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mayor by instant runoff. The most prominent recent addition is New York City,
which is now phasing in IRV in primaries and special elections for mayor, city
council, and other offices. Needless to say, that will provide a huge and rich source
of ranking data.

In 2018, Maine voters adopted ranked choice for all their statewide elections, but
only in IRV form. In 2020, Alaska voters narrowly moved to ranked choice: primary
elections will now be nonpartisan, and the top four vote-getters will advance to
the general election, where IRV will be used to identify the winner.

Multi-winner ranked choice, though it is the form that has proportionality benefits,
is still lagging badly behind single-winner ranked choice in reform uptake. Besides
Cambridge, only one city council is elected in a multi-winner way: Eastpointe,
Michigan, adopted STV in 2019. But there are some new developments. With the
increasing hostility in the Supreme Court to the Voting Rights Act, several states
have adopted similar new frameworks in state law, which often leave room for
ranked-choice remedies (andnot just “designer districts”). As theprojected twilight
of the VRA forces advocates to rethink their approach to electoral opportunity,
ranked choice systems may become an indispensable new tool, avoiding both
the fence-out effects of plurality systems and the gerrymanderable pathologies of
districts.
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