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Abstract

Open-list electoral systems provide a complete rank ordering of all candidates-
parties in a race covering a large area. Thus, we can observe a complete rank
ordering of candidates-parties for any sub-area of that race. This allows us
to simulate a single-member majoritarian electoral system based on the pref-
erences revealed by an open-list proportional system with relative easy. We
simulate the 2022 election in the Brazilian state of Sao Paulo. We simulate
thousands of counterfactual intra-state constituency boundaries based on ex-
isting legal boundaries. For each simulated constituency map we compute the
district winner by four different methods. The non-ideological rank method
produces results that have a similar ideological breadth as the open-list system.
The party aggregation method delivers a two-party system. The Left-Right
aggregation method produces complete dominance by right-wing parties. The
Left-CenterRight-Right aggregation does not identify a clear third party, sug-
gesting instability.
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1 Introduction

Comparing electoral systems is at the core of political science and political economy
(Rokkan (1970), Norris (11997), IBoiX (|1999) Blais et a1.| (2005|), [versen and Soskice
(2006); Persson and Tabellinil (199%7 Austen-Smith (}2000), IMilesi—Ferretti et al,

(2002)). Most of the empirical evidence to support these comparisons comes from

cross-country S.tudies,EI or the study of rare electoral reform.E

In this paper, we propose a new approach to empirically evaluate and compare
majoritarian and proportional electoral systems. We compare observed electoral
results in an open-list proportional system with simulated results of a single-member
district majoritarian system. This direction of analysis - from actual open-list to
simulated single-member districts — can be constructed based on a purely data-
driven approach. Open-list electoral systems provide a complete rank ordering of all
candidates-parties in a race covering a large area. Thus, we can observe a complete
rank ordering of candidates-parties for any sub-area.

If we were to use a closed-list proportional system as the basis for simulations,
we would need to estimate voters’s preferences regarding candidates for areas where
those candidates were never present in the ballot box - only the party was.
() have shown this can be done with careful modelling, but it still requires
the assumption that voters’ preferences are ideological and can be represented in a

multi-dimensional ideological space. The contribution of IMerlo and Paula| (lZOl?I) is

to show that estimating such preferences is feasible with data for the 1999 European
Parliament elections. They stop short, however, of simulating other electoral systems
— which is the core of our paper.

Our method contributes to a long standing literature comparing proportional
and majoritarian systems. Moreover, such and advance is of particular relevance

to countries that currently hold open-list elections. Open-lists are common in the

1Il:’ersson and Tabellini (l2003|), lBlume et all (lZOOd), ID('jring and Manowl (l2017|), |Gandhi et all
(2022).

2Norway 1919 (box et all (lZOld) lFiva and Hixl (IZOQ]J), lPaulsen| (IZO2QI)); Switzerland 1918
(Emmenegger and Walterl (lZOQ]J)); Germany 1912 (ILeemann and Mares| (l2014|)); Russia 2005
(Gandhi et all (l202ﬂ)); Italy 2005 (lRenWick et alJ (tZOOd), |Vigand (l2023|)




Americas (e.g., Chile, Peru, Ecuador, Colombia, Panama) and Europe (e.g., Ger-
many, Italy, Finland, Poland, Ukraine), and also present in Asia (Indonesia, Sri
Lanka and Japan).

Similar to us, Finan and Mazzoccd (2021) simulate changes in electoral rules in
Brazil, but only for the state of Roraima. They focus on two counterfactual reforms:
approval voting and the imposition of a one-term limit, but maintain the electoral
system as is: an open-list multi-member district. Their focus is the interaction
between politicians in multi-member districts and how this interaction affects the
efficiency of government transfers. They build and estimate a model in which voters’
preferences are determined by the transfers from members of Congress towards the
voters’ municipality, the candidates’ appeal, and a preference shock. The complexity
of their model means it can only be estimated for Brazilian states with a small number
of members of Congress, hence the choice of Roraima. In contrast to their work, our
data driven approach and our objective to simulate a single-member majoritarian
electoral system implies we can simulate elections for any state size. Moreover,
our objective is to evaluate political outcomes such as the number of parties and
ideological identity of those elected, not how public resources are allocated.

The method we propose here can be further developed to address long-standing
hypothesis in political economy linking electoral systems to the level and nature of
government expenditure. Proportional electoral systems (compared to majoritarian)
have been found to have higher government spending (Bawn and Rosenbluth (2003),
Persson and Tabellini (2003)) less inequality (Crepaz (1998)); and more redistribu-
tion (Austen-Smith (2000) and [versen and Soskice (2006)). Our simulation may be
seen as the a first step on which to build a simulated political economy model under
different electoral systems.

Unlike the US, where a whole-sale change in the electoral system has never been
enacted, such institutional changes are often debated and implemented in other
democracies. For example, electoral reform took place repeatedly in Italy in the last
30 years (Chiaramonte (2015)); Chile had a recent electoral reform in 2015 (Gamboa
and Moraleg (2016)) and an attempt to adopt a new constitution in 2022; the UK
had a referendum on electoral reform in 2011 (Renwick et al) (2009)), among others.

Our paper provides another avenue for research that informs the perennial debate of



changing the electoral system.

In Brazil, electoral reform is a recurrent debate. Brazil adopted proportional
representation in the 30s, followed by the majority of Latin America (Negretto and
Visconti (2018)). A new constitution was adopted in 1988; term-limits for the ex-
ecutive were imposed in 1996, and other small reforms were recently implemented.
Currently, there are multiple bills in Congress — still at the committee stage — that
propose fundamental electoral rule reforms. One of them would implement in Brazil
the single-member district electoral system current in use in the US, but with a

similar population size per district within each state, and differing across states.

2 Simulation steps

Our first step is to simulate single-member electoral districts. This exercise is based
on the literature that analyses the effects of redistricting and gerrymandering in the
US using simulated redistricted maps. We implement the method proposed in Mc-
Cartan and Imai (2023). This methods imposes three desirable constraints: similar
population per district, compactness, and preservation of administrative boundaries.

The important choice at this stage is the administrative boundaries to be used
in the case of Brazil. We use the municipality boundaries and the boundaries of the
electoral zones (zonas eleitorais). Electoral zones in Brazil are geographical areas
within a state under the jurisdiction of an electoral notary who is responsible to
coordinate voting in that area; under the supervision of electoral judges (Tribunal
Superior Eleitoral). One municipality may include multiple electoral zones as is the
case of the capital city of the state of Sdo Paulo (see Figure 1 ), or one electoral
zone may contain multiple municipalities and sometimes only some neighborhoods
within it (see Figure 2 ).

Using the Sequential Monte Carlo algorithm in McCartan and Imai (2023) we
run 50,000 unique iterations of the algorithm, for each we set as the objective 70
electoral districts for the state of Sao Paulo, respecting the boundaries by munici-
pality and electoral zones (Figure 3 ), compactness, and allowing for a maximum of

5% deviation in population size among districts. The algorithm is able to converge
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to a unique map in 1,102 instances. These are the 1,102 unique maps that we use
to estimate counterfactual single-member district majoritarian electoral results and
compare with the actual open-list results.

In Figure 4 we show an example of the simulated district boundaries (red)
compared to the observed municipalities’ and electoral zones’ boundaries. In Figure
5 we show another example and include shading corresponding to how close voter

population is to 500,000 within each simulated district (allowed to diverge by 5%).

Our second step is to assign a winner for each of the 70 districts in each of the
unique 1,102 constituency maps. We follow four different approaches. All four are
based on the complete ranking of candidate-parties observed in the open-list electoral
system. The open-list system implies that every voter is presented with a ballot which
includes all candidates in the state of Sdo Paulo. Moreover, TV and radio time are
allocated to candidates according to a predefined rule implemented equally across
the entire state. Actual electoral results are available by ‘section’ (segdo eleitora - a
combination of a few voting booths with a determined geographical location. Thus,
we can reconstruct a complete rank ordering of candidates for any geographical unit
composed of one or more ‘sections’. Electoral law imposes that an electoral zone or

a municipality be composed of multiple ‘sections’ that respect both boundaries.

One potential concern regarding our method is the selection into candidacy. Note,
however, that the cost running for office in Brazil is relatively low. Parties have an
incentive to have multiple candidates with little or no chance of getting elected to
boost the overall party vote. Thus, we believe the candidates observed in a given
election is close to the universe of individuals willing to run for office at that point
in time. In other words, our identify assumption is that any candidate that would
have run for office in a single-member district majoritarian election would also have
run for office in an open-list proportional election.

The other concern regarding selection is that electoral systems differ because

they select different types of politicians instead of incentivizing the same politicians

3 As a robustness, we discuss relaxing this assumption by introducing highly successful candidates

from other elections in our simulations.


fig: Boundexample
fig: Boundexample_pop

to act differently. Gagliarducci et al| (2011) use regression discontinuity design to
show that similar politicians (the same average politician under a potential out-
comes framework) elected under majoritarian or proportional rule do act differently

according to how they were elected: through the majoritarian or proportional route.

Figure 1: Municipality with mul- Figure 2: Zone with multiple mu-
tiple electoral Zones nicipalities



Figure 3: Voting Population within Municipal and Zone boundaries



Figure 4: Example of Simulated boundaries
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Figure 5: Example of Simulated boundaries - Population balance (< 5%)



2.1 Assigning the winning candidate

We propose a simple algorithm to assign a representative to each districts based
on voters’ revealed preferences aggregated in four different ways described below.
Independent of the preference aggregation method, the algorithm should have the
following desirable features: i) the selected representative should reflect the elec-
torate’s relative preferences and ii) representatives should be assigned to the district
with the highest possible support out of all other districts. The algorithm unfolds in

several iterative steps as follows:

1. Initial Preference Determination: For each iteration, we first identify the
candidate with the highest preference (i.e., the highest voting share) in every

district that has not yet been assigned a representative.

2. Selection and Assignment: Among these leading candidates across all re-
maining districts, the one with the overall highest voting share is deemed
elected. This candidate is then assigned as the representative for the dis-
trict where they had this highest share. Both the elected candidate and their
district are subsequently removed from consideration in the next iterations of

the process.

3. Iterative Process: The algorithm repeats the above steps, recalculating the
leading candidate for each remaining district and selecting the one with the
highest share across these districts for assignment, until a representative is

assigned to every district.

To illustrate how the algorithm works in practive, consider a scenario with three
districts (D1, D2, and D3) and candidates (C1, C2, C3 and C4), where their voting

shares in these districts are as follows:

e In D1, C1 leads with 50%, followed by C2 with 25%, C4 with 15%, and C3
with 10%.
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o In D2, C1 again leads with 35%, but C2 is close behind with 32%, C4 has 20%,
and C3 with 15%.

e In D3, C2 leads with 30%, C1 has 28%, C3, 22%, and C4 has 20%.
According to our algorithm:

1. C1, having the highest overall share, is elected in D1 in the first iteration.

2. With C1 now removed from consideration, C2, now the leading candidate with
the highest share across the remaining districts, is elected in D2 in the subse-

quent iteration.

3. Finally, C3 is elected in D3, as she is the the leading remaining candidate in
the last district.

This example clarifies how the algorithm addresses issue of candidates who lead
in multiple districts. The algorithm assigns individuals such as C2 to the district
where their election has the highest vote support based on the recalculated preferences
after higher-ranked candidates in other districts are removed from the process. C2 is
the leading candidate in D3 initially. However, after C1 is elected in D1 and removed
from further consideration, C2’s strongest remaining support is in D2, not D3. This
method prevents a scenario in which a candidate is elected in a district despite having

a stronger voter support in another.

2.2 Non-ideological rank preferences

First, we focus purely on the electoral preferences expressed through the open-list
results, irrespective of party or ideological affiliations of the candidates. In the Non-
ideological Rank Preferences approach, the algorithm for selecting the winning candi-
date in each district considers the revealed preferences of the voters at the candidate
level, based on nominal votes. Therefore, at the beginning of the algorithm, every
candidate is considered running in every district. This initial step ensures that the
selection process is grounded in the actual voting behavior of the electorate, with no

candidate being excluded from consideration in any district.
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In this approach, party or ideological identity plays no role in the allocation of
representatives in simulated districts. Allocation is simply done by the rank ordering
of individuals as observed in the actual open-list results. Nevertheless, we discuss
the results by showing the distribution of parties that are chosen to represent the
state of Sao Paulo in the simulated districts compared to the actual choice produced

under an open-list electoral system.

2.3 Party based preferences

In this approach, we begin by assessing the performance of parties at the district
level, aggregating the nominal votes received by each candidate of a party and the
party’s list votes. This process aims to identify the party preferred by voters in each
district, based on their collective performance. Once the leading party in a district is
determined, we then apply the winning candidate selection algorithm. However, in
this phase, the candidates considered for each district are exclusively those belonging
to the district’s preferred party. This means that the algorithm’s focus narrows
to selecting the most favored candidate within the context of the party that has
garnered the highest overall support from the district’s voters. This methodological
adjustment allows for a representation selection that not only reflects the individual
preferences for candidates but also aligns with the broader party preferences exhibited

by the electorate.

2.4 Left-Right based preferences.

Following a similar logic, the Left-Right based preferences approach aggregates votes
not based on individual parties but by ideological orientation—dividing parties into
two broad categories: Left and Right. This categorization is grounded in the parties’
electoral coalitions and public endorsements in the gubernatorial election, which
occurs concurrently with the election for the house of representatives. Specifically,
candidates from parties that supported the left-wing candidate, Fernando Haddad

(PT), in the second round of the gubernatorial election are categorized as ‘Left’,
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while those supporting the right-wing candidate, Tarcisio de Freitas (Republicanos),
are classified as ‘Right’. By consolidating parties into these two ideological blocs, our
simulation effectively mirrors a binary party system.

Within each district, after votes are aggregated to determine the dominant ideo-
logical preference (Left or Right), we apply the candidate selection algorithm. The
distinctive feature here is that the set of candidates considered for each district is
restricted to those affiliated with the ideologically dominant group, as indicated by
the district-level voter preferences. This method enables an exploration of how elec-
toral outcomes might vary within a simplified ideological spectrum, underscoring the
potential for dominance by one ideological bloc over the other, driven by the voters’
structured preferences. This approach not only reflects the electorate’s ideological

leanings by including the role of gubernatorial alliances.

Table 1: Ideological Preferences - Left-Right Division

Group Parties
AVANTE, CIDADANIA, DC, MDB, NOVO, PATRIOTA, PATRIOTA, PL,
Right PMB, PMN, PODE, PODE, PP, PROS, PRTB, PSC, PSD, PSDB,

PTB, REPUBLICANOS, UNIAO, UNIAO

AGIR, PC do B, PCB, PCO, PDT, PSB,

Left
/ PSOL, PSTU, PT, PV, REDE, SOLIDARIEDADE, UP

2.5 Left-CenterRight-Right based preferences.

Finally, we delve deeper into the ideological preferences by partitioning parties into
three distinct groups, based on their electoral coalitions and public endorsements
during the first round of the gubernatorial election. This round featured three prin-
cipal candidates: Fernando Haddad (PT) representing the Left, Tarcisio de Freitas
(Republicanos) for the Right, and Rodrigo Garcia (PSDB) positioned as Center-
Right. Notably, Rodrigo Garcia’s coalition shifted support to Tarcisio de Freitas in
the second round, delineating a nuanced ideological landscape with a Left group, a
Center-Right group (aligned with Rodrigo Garcia), and a Right group (aligned with

Tarcisio de Freitas).
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This tripartite division is particularly insightful given the predominance of right-
wing parties, offering a unique opportunity to explore the electoral implications of
ideological fragmentation on the Right. Specifically, this setup aims to assess how a
divided Right — between Center-Right and Right factions — could potentially open
pathways for Left-leaning candidates, despite the overall right-wing majority.

The implementation of the candidate selection algorithm remains consistent with
our previous exercises. Votes are aggregated within each district according to these
three ideological groups, and the algorithm proceeds to identify and assign the win-
ning candidate from the group that garners the most support in each district. The

distinction lies in the consideration of three ideological categories instead of two.

Table 2: Ideological Preferences - Three Groups Division

Group Parties

AVANTE, CIDADANIA, MDB, PATRIOTA, PATRIOTA, PODE, PODE,
PP, PROS, PSDB, SOLIDARIEDADE, UNIAO, UNIAO

Center-Right

DC, NOVO, PL, PMB, PMN, PRTB,

Right
PSC, PSD, PTB, REPUBLICANOS
Left AGIR, PC do B, PCB, PCO, PDT, PSB,
PSOL, PSTU, PT, PV, REDE, UP
3 Results

The main results can be seen in Table 1 | We list all the parties that took part in the
2022 Congressional election in Sao Paulo and indicate their ideological classification
as either left or right (Bolognesi et al| (2022)) using the color blue for ‘right’ and the
color red for ‘left’ (red is the colour of PT and blue is the colour of PL). In column 1
we report the number of representatives (deputados federais) elected by each party in
the actual observed 2022 open-list election. The two main parties are the right-wing
PL with 17 elected representatives and the left-wing PT with 11. Overall, there were
50 representatives elected by right-wing parties and 20 elected by left-wing parties.
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In column 2 we report the outcome for the non-ideological rank approach. We
show the 70 individuals that were elected more often in the 1,102 generated con-
stituency maps. The only substantial difference is that the party with the most
elected representatives, PL, decreases the number of representatives by approxi-
mately 50%, from 17 to 9, mostly at the expense of other right-wing parties. Other
than that, the overall simulated outcome is similar to that of the observed open-list
election. All left wing parties elect a similar number of candidates, the ranking of
the top five parties is maintained, and the overall number of right and left wing
candidates changes little. In the simulated single-member district election the right
(left) elects 52 (18) representatives instead of 50 (20) in the observed open-list one.

In column 3 we report the outcome for the party based preferences approach.
In this approach, the simulated single-member majoritarian elections clearly de-
parts form the actual open-list results. Despite being based on the same revealed
individual-party ranked preferences, once we aggregate votes by party we obtain a
two-party system. The right-wing party PL wins in 52 districts and the left-wing
PT wins in 15 districts. Remarkably, despite the drastic change in the number of
parties that win office, the overall number of right-wing and left-wing parties elected
(53:17) remains similar to that of the observed in the open-list result (50:20).

In column 4 we report the outcomes for the Left-Right based preference approach.
This simulation imposes a two-party system aggregating the Left and the Right and
treating them as one party each. The main result in this scenario is that all left-wing
parties, including the PT, are wiped out. All 70 representatives that are more often
elected in the 1,102 generated constituency maps belong to right-wing parties.

In column 5, with the introduction of a Center-Right category, the overall distri-
bution of elected representatives between right-wing (combining Center-Right and
Right) and left-wing candidates stands at 52:18. This distribution is notably similar
to the outcomes observed in both the non-ideological rank approach and the party-
based preferences approach. Note also that Even with the imposition of a third
ideological grouping, both the ‘right’” and the ‘left’ have a clear dominant party;
respectively the PL and PT. The main insight gained from this exercise is that no
single party seems to dominate in the ‘center-right’; UNIAO and MDB have 3 and 4

representative each. This lack of a clear latent dominant party in the center suggests
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a three-party outcome would be unstable or difficult to establish.

Importantly, the division of right-wing parties into distinct Center-Right and
Right groups, does not lead to a significant decrease in the overall right-wing repre-
sentation. All simulations of single-member districts deliver more right-wing parties

than the actual open-list results.
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Table 3: Observed Open-list Proportional vs Simulated Single-Member Majoritarian

Number of elected by party and ideology

Actual Simulated

Party Open-list | Individual rank Party Agg. Left-Right Agg. Three Party Agg.
PL 17 9 52 12 16
PT 11 9 15 0 11
UNIAO 6 8 0 11 3
MDB 5 6 0 7

PSOL 5 4 2 0 4
REPUBLICANOS 5 5 1 8 11
PP 4 4 0 5 2
PODE 3 5 0 7 1
PSD 3 5 0 5 7
PSDB 3 7 0 8 1
CIDADANIA 2 1 0 2 1
PSB 2 3 0 0 2
NOVO 1 0 0 1 0
PSC 1 0 0 1 4
REDE 1 0 0 0 0
SOLIDARIEDADE 1 2 0 0 1
PATRIOTA 0 1 0 1 0
PTB 0 1 0 1 1
AVANTE 0 0 0 1 1
Total Right 50 52 53 70 52
Total Left 20 18 17 0 18

Note: Partjes are allocated either as ‘left’ (red) or right’ (blue) according to Bolognesi
et al} (2022). Column 1 presents the number of representatives elected by party in the
actual open-list system. In column 2, 3, 4 and 5 we present the 70 candidates elected
in the most number of the 1,102 simulated constituency maps; column 2 according to
the rank order observed in the open-list vote; column 3 votes are first aggregated by
party within each simulated district; column 4 votes are aggregate by ‘left’ or ‘right’
within each simulated district; ; column 4 votes are aggregate by ‘left’ or ‘right’ in
three groups within each simulated district.
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4 Discussion

We find surprising that the open-list proportional system delivers the same results
as the simulated single-member district majoritarian system, in which voters simply
rank individuals and ignore party affiliation altogether. This suggests that parties
are not used to inform voting choices in the Brazilian open-list electoral system. Such
an interpretation would be in-keeping with a vast literature that describes Brazil as
having a weak party system (e.g., Klasnja and Titiunik (2017)) and the voting being
focused on individual candidates (De Magalhaeg (2015)).

Another surprising result is the easy with which we obtain a two-party systems
once we aggregate votes by party. We had no clear prior that one of two parties
would dominate in every district. But this is what we find. This result supports
a common view that single-member majoritarian system may be predisposed to a
two-party system - or less party fragmentation, at least - as argued by Persson et al.
(2003) and Fiva and Hix (2021), and as is the case in the US and the UK. This
result also makes the third simulation more plausible, as it would be likely that after
a reform, politician would migrate to either of the two clearly dominating parties;
potentially creating a two-party system. Even when we allow for a third center-right
ideological grouping, not single party dominates the center.

All four simulations deliver a higher number of right-wing representatives than the
observed results in the open-list election. This veering to the right is complete in the
third simulation, in which we impose a two-party system; all elected representatives
are from the right and the left elects no one. This result supports the theoretical
argument proposed by [versen and Soskice (2006) that center-left parties are more
likely to be in power under PR systems than under majoritarian systems; and the
results regarding more right-wing cabinets under majoritarian systems (Déring and
Manow (2017)).
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