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Abstract

Since 2010, the proportion of democracies has declined, and in 2019 autocracies outnumbered
democracies for the first time since 2001. This “third wave of autocratization” has sparked
debate over whether this represents a fundamental shift in global patterns of democratization
or if it aligns with a stable but variable process producing wave-like patterns over time. This
paper simulates governance trajectories for all independent states between 1789 and 2023 to
evaluate whether or not democratization and autocratization is likely to follow such a stable
process. The results indicate that wave-like patterns tend to naturally emerge, and declines
similar to the third wave of autocratization are not implausible. Extending the simulations
to 2100, show that the future trajectory of democratization remains uncertain. In the median
simulation, global democracy does not surpass its 2010 peak until approximately 2042. These
results reinforce the view that democratization is cyclical rather than driven by deterministic

trends.
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1 Introduction

In 2010, 55% of countries and territories were governed democratically. Since then, democratic gover-
nance has declined, and by 2019, autocracies outnumbered democracies for the first time since 2001
(Maerz et al. 2020). This shift has fueled debate among democratization scholars regarding the impli-
cations of the “third wave of autocratization” for the future of democratic governance (see for instance
Lithrmann and Lindberg 2019; Cassani and Tomini 2020; Skaaning 2020; Tomini 2021; Tomini, Gibril,
and Bochev 2023; Boese et al. 2022). While this shift in the global trend of democracy is concerning,
the trend follows historical patterns where waves of democratization were followed by reverse waves of
autocratization before democracy advanced further. Figure 1 illustrates the three waves of democrati-
zation and autocratization using two definitions of ‘waves.” The upper pane presents the mean global
level of democracy, measured by the Varieties of Democracy (VDEM) Electoral Democracy Index
(Polyarchy).! The lower pane shows the net proportion of democratizing and autocratizing countries,
calculated as the percentage of countries with a higher polyarchy score than the previous year minus

the percentage of countries with a lower score.
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Figure 1. Mean global polyarchy (upper pane) and net proportion of democratizing countries
(lower pane). The waves of democratization and autocratization superimposed.

"Throughout the paper, I define democracy as a confinuous concept using the v2x polyarchy indicator in

VDEM (Pemstein et al. 2023; Coppedge, et al. 2023).



The idea that democratization and autocratization occur in global “waves” and “counter-waves”
was first proposed by Huntington (1991b), who noted that democratic transitions tended to cluster
in time and space. Huntington identified three democratization waves: the first began in the early
19th century and persisted until the 1920s before being reversed; the second followed World War II
and receded in the 1950s-1960s; and the third began with Portugal’s Carnation Revolution in 1974,
spreading through Southern Europe and South America before accelerating with the post-Cold War
democratization of former communist states.

Despite its intuitive appeal, the “waves” concept has faced criticism. First, defining waves
using different democracy measures—mean global scores, proportion of democratic countries, or net
transitions—produces varying wave timelines and magnitudes (Doorenspleet 2000, 2005; Skaaning
2020; Przeworski et al. 2000). Second, while numerous mechanisms have been proposed to explain
wave-like democratization, no consensus exists on the driving forces. Thus, some scholar scholars argue
that while “waves” remain a useful descriptive concept, they lack explanatory power and analytical
utility (Cassani and Tomini 2020; Tomini 2021). The second of these criticisms is excacerbated by a
disagreement among scholars as to whether or not autocratization and democratization are opposite
sides of the same coin, or whether they are driven by different processes. This question is especially
salient with regards to the ongoing third wave of autocratization, as this ‘wave’ is primarily driven
by a gradual decline of liberal democracy rather than the breakdown of of electoral democracy (see
for instance Nord et al. 2025; Wunsch and Blanchard 2023; Boese, Lindberg, and Lithrmann 2021;
Tomini 2021; Riedl et al. 2024; Waldner and Lust 2018; Maerz et al. 2024; Lithrmann and Lindberg
2019; Druckman 2024). Furthermore, that the current wave of autocratization is driven by a decline
in the liberal aspects of democracy has sparked a secondary debate over whether the current wave of
autocratization is a ‘wave’ at all, or whether it is a function of the measures used to conceptualize
democracy (e.g. Little and Meng 2024; Wolff 2023; Przeworski 2024; Knutsen et al. 2024; Claassen
et al. 2024; Treisman 2023).

The disagreement among scholars about the nature of the “waves” raise a fundamental question:
do democratization and autocratization result from shifts in the underlying process governing political
transitions, or are they manifestations of a stable process that naturally produces wave-like patterns
over time? This paper reevaluates the ‘waves’ concept by addressing this question. Specifically, it
asks whether democratization’s “ebbs and flows” (1) reflect shifts in the underlying process governing

the development of democracy on the global level or (2) are consistent with a stable process that



naturally produces wave-like patterns. A stable process, in this context, is one where democratization’s
fundamental drivers remain unchanged over time. Additionally, this paper investigates whether the
current ‘third wave of autocratization’ aligns with the expected behavior of such a stable process or
if its magnitude and persistence suggest a departure from historical patterns, potentially indicating a
shift in the underlying democratization process.

Determining whether or not the development of democratic governance follows a stable process
has significant implications. If the beginning and end of a wave signify shifts in the process, the
current wave of autocratization would signal a fundamental shift in the underlying process governing
the development of democratic governance, potentially indicating a long-term democratic decline with
no natural end in sight. Conversely, if waves emerge naturally from a stable process, the current trend
may represent a temporary setback, with democratization likely to resume once the current wave of
autocratization ebbs. Identifying a plausible model of this process would also allow for simulations of
future democratic trajectories and the duration of the current autocratization wave.

To assess whether democratization follows a stable process, I propose a framework linking
country-level governance changes to global democratization trends through regional and global con-
tagion mechanisms. Using this framework, I develop a simulation model that generates democratic
trajectories for all independent countries from 1789 to 2023. By running 1,000 simulations and ag-
gregating them at the global level, I evaluate whether the observed historical wave-like patterns align
with a stable process by comparing the distribution of changes in the global level of democracy in
the simulations to the historical record. I also count the number of ‘waves’ in the simulations and
compare it to the historical record. Lastly, I specifically investiage whether a decline in the global level
of democracy similar to the current autocratization wave is a plausible outcome under this model.

The results suggest that there is insufficient evidence against the hypothesis that democratiza-
tion follows a stable process. Simulated changes in the global democracy over 10-year periods broadly
match the distribution of historical fluctuations. Similarly, the number of ‘waves’ in the simulations
also aligns well with the historical record. Lastly, the current autocratization wave appears rare but
not implausible under this model.

Given this consistency with a stable process, I use the model to project democratic trajectories
from 2023 to 2100. In median simulations, the current autocratization wave persists until 2042-2047,
depending on the definition of a ‘wave’. The global democracy peak of 2011 is not surpassed until

2055 in the median case, and in 34% of simulations, it is never reached again before 2100. Only 45%



of simulations predict higher global democracy levels in 2100 than in 2023. These results suggest that
while the process governing democratization may be stable, there is little evidence to suggest that
there is an underlying deterministic, or inexorable, trend towards more democratic governance over
time.

The remainder of the paper proceeds as follows. First, I outline a theoretical framework explain-
ing how waves of democratization and autocratization emerge through contagious effects at country,
regional, and global levels. Second, I demonstrate how such mechanisms produce wave-like patterns
when aggregated globally. I then introduce the simulation model and evaluate whether its generated
trends align with historical data. The results are presented alongside projections of future democratic
governance. Finally, I discuss the implications of these findings for democratization theory and the

ongoing “third wave of autocratization.”

2 Why waves?

Figure 1 clearly shows the existence of waves of democratization and autocratization but does not
explain why this waves-like pattern occurs when aggregated at the global level. In his initial work on
wave theory, Huntington suggested four main mechanisms that could account for the wave-like pattern
of democratization and autocratization: parallel development, contagion (or ‘snowballing’), prevailing
nostrum, and single causes, such as the end of the Cold War (Huntington 1991a, 1991b).

Of these mechanisms, parallel development can only explain waves if democratization and auto-
cratization are conceptualized as binary transitions between democracy and autocracy, since parallel
development would cause multiple countries to reach these thresholds simultaneously. However, when
conceptualized as gradual shifts towards democracy or autocracy, there should be little reason to
assume that parallel development would lead to a wave-like pattern of democratization and autocra-
tization. Rather, parallel development would, in line with the broader modernization theory, should
lead to a more consistent inching towards further democratic govern-ance as the economic and social
factors which promote democracy expand globally (Przeworski et al. 2000; Kennedy 2010).

The remaining three mechanisms—contagion, prevailing nostrum, and single causes—more plau-
sibly contribute to wave-like patterns. Among these, contagion has been widely studied and shown
to influence democratic transitions, as democratization events and mass political movements often

diffuse regionally or even globally (Wejnert 2005; Levitsky and Way 2006; Miller, Joseph, and Ohl



2018). However, contagion is not a one-way process leading exclusively to democratization. Instead,
it operates bidirectionally, facilitating the spread of both democratization and autocratization. A
political shift in one country can trigger similar changes in its neighbors, reinforcing broader regional
trends in either direction (Cassani and Tomini 2019; Ambrosio 2010; Li and Thompson 1975; Lunde
1991).

Contagion is closely linked to the prevailing nostrum and single causes mechanisms. The prevail-
ing nostrum refers to dominant global trends in governance reforms, shaping whether democratization
or autocratization is perceived as the solution to political challenges (Dahl et al. 2013). While this
mechanism may appear tautological, describing whether democratization or autocratization is more
likely at a given time, it can also be thought of as contagion on a wider regional or global level govern-
ing how and why diffusion succeeds: i.e. whether or not a positive or negative change in democracy is
likely to spread to its neighbors.

Single causes — traditionally understood as major global disruptions such as the end of the
Cold War, the Great Depression, or World War II (Huntington 1991b; Wejnert 2005; Dahl et al.
2013) — can also be viewed as contagion events with exceptionally high diffusion potential. From this
perspective, single causes do not constitute a distinct mechanism but rather represent the starting
point of particularly influential contagion events. Whether such events ultimately drive large-scale
democratization or autocratization can only be determined retrospectively. For instance, the events
at the end of the Cold War’s catalyzed widespread democratization, but alternative scenarios—such
as a successful 1991 military coup in Russia—could have prevented this diffusion. Similarly, the Arab
Spring’s democratic momentum was halted by conflicts in Libya and Syria and military coups in Egypt,
but had circumstances differed, it might have generated further democratization in its geo-political
neighborhood. Importantly for this mechanism is that we can only know ex-post whether the event
in question was successful enough and impactful enough to qualify as a ‘single cause’.

Together, contagion, prevailing nostrum, and single causes may theoretically explain why de-
mocratization and autocratization cluster in time and space. However, these explanations have limi-
tations. First, all three are external mechanisms, assuming that regime change results from external
pressures (contagion), global ideological trends (prevailing nostrum), or major global events (single
causes). Second, while these mechanisms describe how waves spread, they do not explain why waves

begin, end, or reverse. Third, they do not account for why democratization and autocratization



waves tend to follow one another. To address these gaps, I propose pairing these mechanisms with

domestic-level processes related to regime change, critical junctures, and regime consolidation.

2.1 Regime change, critical junctures, and consolidation

For a ‘wave’ of democratization or autocratization to occur, a sufficient number of countries must
simultaneously shift in a democratic or autocratic direction.? Therefore, any explanation of waves must
connect global patterns of democratization and autocratization to the individual country level. On the
individual countrly level, democratization and autocratization generally unfold gradually. Sometimes,
however, these changes happen rapidly. Such rapid changes in governance are often associated with a
regime change, such as a coup, revolution, or the abdication (or death) of a ruler, which either allows
or causes the country to rapidly move in a democratic or autocratic direction (Djuve, Knutsen, and
Wig 2020).

When a regime change happens, the rules of politics are changed and the country will be
more likely to enter into a period of uncertainty which allows greater and more rapid changes in the
governance as the new and old elites compete for power in the new regime. These regime change events
can in this conttext be thought of as critical junctures for the governance structure of the country
as the decisions taken during such critical junctures will affect the individual country’s democratic or
autocratic trajectory both in the short term, but may also cause institutional changes which bring
the country on the path towards further increased democratization or autocratization through path
dependency (Robinson and Acemoglu 2012; Capoccia and Ziblatt 2010).

However, the outcomes of these critical junctures are highly uncertain. Political leaders may
attempt to prevent democratization or autocratization but inadvertently accelerate it instead (Treis-
man 2020). For instance, the Carnation Revolution in Portugal, which sparked the third wave of
democratization, began as a military coup against a ruling junta. The new military regime initiated
reforms that led to rapid democratization, though alternative paths, such as prolonged military rule,
remained possible. Similarly, attempted counter-coups by both right- and left-wing factions of the
military could have produced very different political outcomes. The decisions made by the actors
at each of these stages could have led to different outcomes, with a successful transition to a fully

functioning democracy only being one of multiple options.

2This holds regardless of how a wave is defined, as no single country alone can significantly alter the global
mean level of democracy.



Another illustrative example of this process is Egypt following the Arab Spring, where the
military dictator Hosni Mubarak was initially ousted in a military coup following large scale protests
against his regime. The new military regime in Egypt also began a series of political reforms and
later handed over political power to a democratically government. However, following the handover of
power to the democratically government, tensions increased between the government and the armed
forces, which resulted in the armed forced overthrowing the democratic government and re-instituted
military rule. Again, we see a chain of events where at each juncture a different outcome could have
been achieved. Figure 2 below shows the polyarchy score of Egypt and Portugal since 1900, with the

dashed lines indicating times of regime change according to VDEM.3
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Figure 2. VDEM Polyarchy score 1900-2023 for Egypt (left) and Portugal (right) with times
of regime change shown with dashed vertical lines.

The figure highlights two key features of the regime change-democratization relationship. First,
rapid governance changes tend to follow regime changes. Second, regime changes themselves appear
to cluster in time, increasing the likelihood of additional transitions. This latter point connects to the
final theoretical component of how individual-country governance shifts aggregate into global waves:
regime consolidation.

Regime consolidation is a gradual process whereby political elites increasingly accept existing
rules for leader selection and maintenance as “the only game in town,” operating within them rather
than seeking to overturn them. Research on regime consolidation has primarily focused on democratic

consolidation as a safeguard against autocratic reversals (see for instance Diamond 1994; Svolik 2008).

3Note that regime changes here are again defined as in Djuve et. al. (2020), and are based on the v2reginfo
indicator in VDEM, not the categorical indicator of democratic and autocratic regimes in the ‘Regimes of the
World’ indicator, v2x_regime (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, Bernhard, Cornell, Fish,
Gastaldi, Gjerlpw, Glynn, Grahn, et al. 2023; Lithrmann, Tannenberg, and Lindberg 2018).



However, autocratic regimes also consolidate when ruling elites entrench patron-client networks or
institutionalize authoritarian governance (Gobel 2011). China, North Korea, and Cuba exemplify
consolidated autocratic regimes.

Overall, this argument suggests that democratization and autocratization are generally slow-
moving processes, except during critical junctures marked by regime changes. At such junctures, the
likelihood of rapid shifts, and additional regime changes, greatly increases. Empirical patterns support
this: Figure 3 shows that both the magnitude of governance changes (polyarchy score shifts) and the

probability of further regime change are highest shortly after a regime change, tapering off over time.
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Figure 3. Smoothed monthly probability of regime change (left) and smoothed average
absolute change in the logit of the polyarchy score (right) and the age of the regime
(months) for all political regimes 1789-2023

Figure 3 show that regime changes tend to cluster temporally, as new regimes are most vul-
nerable in their early years. Likewise, rapid democratization and autocratization follow a similar
pattern, concentrating around regime changes. These findings echo Figure 2, where Egypt and Por-
tugal experienced stability except during periods of regime transition. By linking these country-level
processes with contagion and prevailing nostrum mechanisms, we can better understand how waves

of democratization and autocratization emerge and dissipate.

2.2 Contagious regime change and the prevailing nostrum

To explain how individual-country governance shifts aggregate into global waves, we must integrate
the regime change mechanisms discussed above with Huntington’s (1991a) notions of contagion and
“prevailing nostrum”. In Huntington’s original formulation these two mechanisms focused specifically

on the diffusion of democratic and autocratic rule. Subsequent studies have repeatedly shown that



countries tend to have an increased likelihood of democratization when its neighbors are democratic
or when the global trend is towards democratization (see for instance Dahl et al. 2013; Gleditsch and
Ward 2006; Levitsky and Way 2006; Brinks and Coppedge 2006).

Contagion, however, also applies to regime change itself. The Arab Spring exemplifies this:
protests in Tunisia triggered regime changes in Egypt, Libya, and Bahrain. Similarly, the “color
revolutions” in former Soviet republics in the early 2000s spread following Georgia’s 2003 transition.
Empirical studies confirm that regime changes, whether through protests, coups, or other means,
tend to cluster in both time and space (Hale 2013; Bamert, Gilardi, and Wasserfallen 2015; Li and
Thompson 1975).

Empirically, we can investigate these relationships by analyzing how regional and global changes
in polyarchy correlate with individual-country governance shifts and regime change likelihoods. Fig-
ure 4 illustrates these relationships, plotting smoothed average monthly polyarchy changes and regime

change probabilities against regional governance trends.*
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Figure 4. Smooth average (monthly) likelihood of regime change and average change in
polyarchy against decay functions of sum of regional changes in polyarchy and
regional regime changes.

In sum, these patterns indicate that regime changes are pivotal moments that not only drive
rapid shifts in governance at the individual country level but also have the potential to propagate
spatio-temporally in the region or neighborhood where the country is located, creating clusters of
political transformation. A single regime change can thus act as a catalyst for a further ‘wave’ of
regime change and associated rapid changes in governance. If these cascading changes align with

overarching global governance trends, i.e. what Huntington termed the ‘prevailing nostrum’, then

4Equivalent figures for global changes can be made available on request.
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country-level regime shifts can collectively shape the global pattern of democratic and autocratic
waves.

However, while this framework explains how waves emerge and spread, it does not answer how
and why the ‘prevailing nostrum’ changes, and does not provide a satisfactory theoretical answer to

whether this process is a stable process or an ever-changing process.

3 Waves in a stable process

The preceding section argued that the wave-like patterns of democratization and autocratization
could emerge through a combination of cross-border contagion, the prevailing nostrum, i.e., regional
and global democratization trends, and the rapid shifts at critical junctures in individual countries.
However, whether democratization or autocratization in a single country spreads to others can largely
be though of as a random process, as seemingly minor events can trigger widespread change while major
events sometimes remain isolated. Similarly, the occurrence of critical junctures, and the direction
taken at each critical juncture, can also be thought of as a random process as the different actors
within each country take actions which may push the country in either a more democratic or more
autocratic direction, whether willingly or not (similar to Treisman 2020).

Judged in the light of these arguments, waves of democratization and autocratization can be
understood as self-reinforcing periods within a stable global process, rather than as indicators of fun-
damental shifts in the underlying process itself. These waves arise from three sources of randomness:
(1) the occurrence of critical junctures at the country level, (2) the magnitude and direction of gov-
ernance changes at these junctures, and (3) the extent to which democratization or autocratization
spreads beyond the initiating country.

A ‘wave’ will then randomly emerge when democratization or autocratization diffuses across
multiple countries, gaining momentum as more states are drawn in through the contagion mechanism.
The wave persists until it either exhausts itself, as newly established regimes consolidate and the rate
of change slows, or is countered by a sufficiently strong opposing (randomly emergin) trend that stifles
or reverses it. Thus, even if the fundamental process of democratization and autocratization remains
stable over time, its inherent randomness and self-reinforcing properties can still produce wave-like

patterns at the global level.
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Determining whether the observed waves of democratization and autocratization are consistent
with a stable process requires counter-factual global trajectories generated by such a stable process
to compare the historical record against. To generate such counter-factual trajectories, I propose
setting up a dynamic simulation model which replicates the mechanisms of contagion, consolidation,
and critical junctures, while incorporating the inherent randomness that shapes country-level political
trajectories.

By repeatedly simulating counter-factual global trajectories of governance, we can compare ob-
served reality with simulated outcomes. If the historical record aligns with the simulation results, this
would suggest that waves of democratization and autocratization arise naturally from a stable under-
lying process. Conversely, if the simulated outcomes consistently fail to replicate the observed waves,
this would indicate that the waves likely reflect structural changes in the underlying democratization
process.

It is important to emphasize that the goal of this simulation is not to determine the true
process governing democratization and autocratization on the global level. Rather, the aim is to assess
whether the historical record is plausibly consistent with a stable process. If a relatively parsimonious
simulation model can reproduce wave-like patterns similar to those observed historically, this would

provide evidence that waves emerge from a stable process rather than from exogenous structural shifts.

4 Methodology

To evaluate the hypothesis of a stable process of democratization and autocratization, this paper
employs a dynamic simulation approach (Hegre et al. 2013) to model governance trajectories at the
country-month level for all independent states from 1789 to 2023 using data from the V-Dem project
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, Bernhard, Cornell, Fish, Gastaldi, Gjerlgw,
Glynn, God, et al. 2023). Dynamic simulation is particularly useful for assessing processes where
future outcomes depend on past states. The monthly level is chosen over the yearly in order to allow
diffusion, both within and between countries, to happen within years.

This approach works by simulating the entire time-chain for the outcome(s) one step at the time.
For each step, the model estimates the predicted value or probability, of some outcome variable(s) at
time ¢. A random draw for this outcome variable is then made based on the predicted value and the

(assumed) distribution of the variable, after which the data are updated based on this random draw.
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The model can then make a prediction for the outcome variable(s) at time ¢+ 1 using the updated data
from time t as the input features. This updating of the data is the dynamic part of the simulation,
which allows the model to take account the history of the process in each simulation.

Within this framewwork, each simulation represents a single counterfactual reality. By gener-
ating a large number of such simulations and comparing the resulting democratization and autocrati-
zation patterns with historical data, we can assess whether the observed historical record aligns with
a stable underlying process.

The simulated process in this paper aims to model all three sources of randomness outlined in
Section 3: the occurrence of regime change at the country level, the effects of regime change within
the country, and the effects of these changes on neighboring states and beyond.

Regime change is defined following Djuve et al. (2020) as any change in ‘the set of rules that are
essential for selecting political leaders and for maintaining them in power.” Different types of regime
change are expected to have distinct effects on a country’s polyarchy score and varying impacts on sur-
rounding states. Thus, regime changes are categorized into three broad groups based on Djuve et al.’s
classification: (1) coups, including military coups, self-coups, and other forms of extra-constitutional
power grabs®; (2) liberalization, whether guided by incumbents or driven by external actors®; and
(3) other regime changes ”. Democratic governance is measured using V-Dem’s Electoral Democracy
Index (Polyarchy score)®, which ranges from 0 (least democratic) to 1 (most democratic) (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Altman, Bernhard, Cornell, Fish, Gastaldi, Gjerlow, Glynn,
Grahn, et al. 2023). Given the natural ceiling and floor effects of this index, a logit transformation is

applied, allowing it to range from —oo to oo.

4.1 Simulation setup

The simulation model itself is structured as a two-stage process. In the first stage, a set of parametric
models is estimated using a bootstrapped sample of the historical country-month data. The estimated
coefficients are then used in the second stage to simulate the polyarchy trajectories of individual

countries. Figure 5 provides a visual overview of this simulation process.

®Categories 0-2 in V-Dem’s v3regendtype classification
6Categories 9 and 11 in V-Dem’s v3regendtype classification
"Encompassing the remaining transition types in v3regendtype
8v2x_polyarchy
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Figure 5. Flowchart of the simulation process. The regression estimates for the models of

layers 1-3 can be found in Appendix A
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The first stage involves estimating four parametric models. First, a multinomial logistic regres-
sion model to predict the likelihood of the three different types of regime change. Second, as the vast
majority® of country-months do not entail any change in the polyarchy score, a multinomial logistic
regression model to predict the likelihood that either a positive change or a negative change in the
polyarchy score happens for each country-month. Lastly, a set of two linear quantile regression models
are estimated to predict the distribution of positive and negative change in the polyarchy score, if a
change has happened.

For each simulation run, a unique bootstrapped sample is drawn to estimate the model coef-
ficients, ensuring that parameter variation is accounted for across simulations and that the inherent
randomness of observed relationships is incorporated.

In the second stage, the actual simulation is conducted using the coefficients from the models in
the first stage. Each simulation begins with all independent states as of January 1791'% and progresses

one month at a time. The simulation process for each month consists of:

1. Estimating the probabilities of different regime change categories.
2. Drawing a random outcome for regime change based on these probabilities.

3. Estimating and drawing whether the polyarchy score increases, decreases, or remains unchanged,

taking the random draw from 2 into account.
4. If a change occurs, determining its magnitude by drawing from the quantile regression estimates.

5. Updating the dataset with these new values before proceeding to the next month.!!

Countries enter the simulation in the month they gain independence!? and exit when they
cease to exist or lose independence (e.g., Poland from 1796 to 1918, or German constituent states
after 1871). In total, 1,000 simulations were conducted using the KTH/Dardel high-performance

computing cluster, with each run utilizing approximately 1 core-hour.

9 Approximately 94.4%

0The start date is adjusted due to missing data or computational constraints on diffusion variables.

1A regularization process ensures that the simulations do not deviate unreasonably from the historical record.
More details on the regularization procedure is available in Appendix A.

12As coded in V-Dem’s v2svindep variable.
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4.2 Parametric model specification

To ensure genuinely stochastic country-level trajectories, the simulation includes only variables dynam-
ically updated within the model, i.e. variables related to regime change and change in the polyarchy
score, and their diffusion, omitting external factors such as technological, economic, or population
developments. This ensures that every run of the simulation will charter its own trajectory for each
country and in aggregate without being influenced by external trends that would otherwise push
the simulated trajectories towards the historical ones. The only exogenous input is the timing of a
country’s entry into the international system.

The regression models incorporate several variables to capture the sources of randomness out-

lined above.

e To identify critical junctures at the country level, the models include dummy variables for
regime change, coups, and liberalizations, along with decay functions measuring the time elapsed
since the last occurrence of each event, as well as since the last change in the polyarchy score.
Additionally, a decay function for the cumulative change in the polyarchy score is used to

represent the prevailing nostrum at the country level.

e To account for democratic consolidation, an interaction term between time since the last regime

change and the polyarchy score is included in the regime change model.

e To capture contagion effects and the prevailing nostrum at the regional and global levels, the
models incorporate decay functions for the total number of regime changes, coups, and liberal-
izations within a region and globally. Similarly, decay functions for the cumulative change in
the polyarchy score at both levels are included. Finally, dummy variables indicate whether a
country’s polyarchy score is above or below the regional and global averages, allowing the model

to account for relative positioning within broader democratization trends.

Changes in the polyarchy score in V-Dem tend to be disproportionately recorded in January'3.
To account for this, a dummy variable for January is included in the models predicting changes in the
polyarchy score. Additionally, the frequency of reported changes in V-Dem has increased over time,

potentially introducing a systematic bias in the time series. To correct for this, an external time trend

13 Approximately 58% of country-months have no change recorded in January, compared to over 96% for all
other months
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is estimated, and the likelihood of any change in the polyarchy score is scaled accordingly.!* Further
details on variable operationalization, data regularization, time-trend scaling, as well as full regression

results can be found in Appendix A.

4.3 Evaluating the existence of waves and wave-like patterns

To assess whether the wave-like patterns of democratization and autocratization are consistent with
a stable process, a systematic approach is required to compare historical trajectories with simulated
ones. The primary focus is on evaluating whether the global trajectory, rather than individual country
trajectories, aligns between the simulations and observed historical data. However, comparing multiple
time-series originating from different stochastic processes presents challenges (see for instance Clauset
2018; Morse and Patel 2007).

A further complication arises from the expectation that simulated trajectories will exhibit vari-
ation across runs due to the random global and regional trends introduced in each simulation. While
both the historical and simulated trajectories should display democratization and autocratization
waves, these waves may not necessarily occur at the same time or with identical magnitudes. To
address this, I propose three key criteria for evaluating the consistency of the simulated trajectories
with the historical record: (1) the distribution of changes in the global level of polyarchy, (2) the
occurrence of a wave-like pattern in the global trajectory of polyarchy, and (3) the presence of a ‘third

wave of autocratization’ in the last thirty years of the time series.

4.3.1 Distribution of change in the global level of polyarchy

The first criterion examines whether the distribution of changes in the mean global level of polyarchy
over multiple time intervals is similar between simulated and historical trajectories. If this condition
is met, it indicates that the aggregate distribution of democratic governance developments in the
simulations closely resembles the historical record.

To test this, I calculate the mean global polyarchy score at the end of each year from 1789
to 2023 in each simulation. I then compute year-to-year changes for up to ten-year intervals and

compare the resulting distributions with those observed in historical data. To prevent distortions

14Without this adjustment, the probability of polyarchy score changes would be overestimated in the early
years of the dataset and underestimated in later years, distorting the simulation results. The external time-trend
is neutral to the direction of the change and thus does not push the simulations in either direction.
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from changes in the number of independent states, only countries existing in both years are included
in the calculations.

The similarity of distributions is evaluated using a permutation-based two-sample Kolmogorov-
Smirnov (KS) test (Dowd 2023), rejecting the null hypothesis if the p-value falls below 0.05. As a
robustness test, I use the Cramer von Mies (CvM) test which is more sensitive to differences in the
tails than the KS test (For comparisons of the available tests, see for instance Guatelli et al. 2004;
Lanzante 2021). The KS test is applied to all 1,000 simulations, and the proportion of non-rejected

cases for each of the ten time steps serves as the evaluation measure.

4.3.2 The occurrence of a wave-like pattern

The second criterion assesses whether the simulated trajectories exhibit a wave-like pattern comparable
to the historical record. As discussed in Section 1, defining democratization and autocratization waves
can vary. Here, I evaluate the simulations against two conceptualizations: one based on changes in
the mean global polyarchy score and another based on the net proportion of democratizing countries.
A country is classified as democratizing in any month where its polyarchy score is higher than one
year prior and as autocratizing if its score is lower.

To reduce short-term fluctuations, both measures are smoothed using a five-year moving average
to capture sustained global trends. A ‘wave’ is defined as any period where the moving average moves
in the same direction for at least five consecutive years, and is only ‘broken’ when reversed for at least
five consecutive years.

Using these definitions, empirical waves align broadly with existing classifications, such as
those in Skaaning (2020). When measured by changes in global polyarchy, three waves of democ-
ratization and four waves of autocratization emerge. When using the net proportion of democratiz-
ing/autocratizing countries, the first wave of democratization is split into two by a brief autocratic
wave (1825-1830), resulting in four democratic and five autocratic waves.

If the simulation model is consistent with historical reality, the number of waves detected in the
simulations should, on average, approximate those observed in the historical record. To evaluate this,
I compute the median number of waves across all simulations, along with the 5th and 95th percentiles,

to determine whether the simulations consistently generate wave-like patterns.
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4.3.3 The occurence of a third wave of autocratization

The final criterion examines whether the simulated trajectories produce a trend comparable to the
‘third wave of autocratization’ observed in recent decades.

Beyond assessing general wave-like behavior, this study also investigates whether the recent
global autocratization trend aligns with patterns expected under a stable process. Two indicators are

used to evaluate this:

1. The proportion of simulations in which an autocratization wave occurs in the latter part of the

time series.

2. The magnitude of autocratization in the tail of the simulations, comparing simulated declines

in global polyarchy to the historical record.

If the third wave of autocratization is consistent with a stable process, waves of autocratization
of comparable magnitude should not be rare in the final portion of the simulations. In the historical
data, global polyarchy peaked in 2010, and the subsequent third wave of autocratization led to a
0.038-point decline. However, since waves in the simulations do not need to align temporally with
historical waves, I define a ‘third wave of autocratization-like’ event in the simulations as any wave of
autocratization that begins after 2000 and results in a maximum decline of at least 0.038 points.

The chosen cutoff year of 2000 is essentially arbitrary but is positioned well after the last major
wave of state independence in the late 1980s and early 1990s, ensuring that simulated trends are not

confounded by shifts in the number of independent states.

4.4 Robustness tests

To assess the robustness of the simulation model to alternative specifications, two alternative simu-
lation models were tested. In the first alternative specification, the regime change models (first layer
of the modeling framework) were excluded from the estimation, and all variables related to regime
change and diffusion were removed from the second and third layers. This modification allows for an
evaluation of whether the inclusion of regime change dynamics is essential for replicating historical
patterns.

In the second alternative specification, newly independent countries were introduced into the

global system at the regional mean of the polyarchy score rather than at their actual historical values.
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If a country was the first to enter the global system within a region, it was initialized at the global
mean of polyarchy at that time. This test examines whether the observed patterns in the simulations
are significantly influenced by the historical entry values assigned to new states.

These alternative models provide a means to determine whether all three layers of the simulation—
regime change, diffusion, and consolidation—are necessary for accurately capturing historical democ-
ratization and autocratization trends, or whether the results are driven primarily by the fixed entry

conditions of states into the global system.

5 Simulation Results

Figure 6 presents the 1,000 simulated trajectories of mean global polyarchy over the full simulation
period, with the observed historical trajectory superimposed in black. While this figure does not
explicitly reveal whether ‘waves’ of democratization and autocratization emerge in the simulations,
it demonstrates that the simulated trajectories broadly align with the historical record in terms of
long-term governance trends. However, for the simulations to be considered consistent with historical
patterns, they must not only replicate the general trajectory but also conform to the three evaluation

criteria outlined in the previous section.
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Figure 6. Simulated and observed trajectories of mean global polyarchy. Thick black line
represents the observed historical record while the thin gray lines each represent one
of the 1,000 simulated trajectories.
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5.1 Distribution of change in the global level of polyarchy

To assess the first criterion, I examine the proportion of Kolmogorov-Smirnov tests that fail to reject
the null hypothesis when comparing the distribution of changes in global polyarchy over time intervals
ranging from 1 to 10 years between the simulations and the historical record. These results are

presented in Figure Figure 7.
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Figure 7. Proportion of non-rejected Kolmogorov-Smirnov tests for different number of time
steps

This evaluation reveals that as the time horizon increases, the divergence between the simulated
and observed trajectories becomes more pronounced. However, at conventional significance levels,
there is insufficient evidence to reject the null hypothesis that the distributions of change in polyarchy
for all ten years examined. Given that the objective of this simulation is to test whether a simple
model can reproduce observed trends rather than identify the ‘true’ underlying model, these results
suggest that there is no strong evidence to conclude that the proposed simulation model is inconsistent

with historical reality.

5.2 Number of observed waves

The second evaluation criterion concerns the number of observed waves in the simulations. Figure 8
presents the density distributions of democratic and autocratic waves across simulations, with the

observed historical values indicated by red lines.
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Figure 8. Densities of the number of democratic and autocratic waves in the simulation using
different conceptualizations. The observed number of waves in the historical record
are denoted with red lines.

This figure shows that the number of waves generated in the simulations aligns well with histor-
ical observations. When waves are defined based on changes in mean polyarchy, the median simulation
produces five democratic and five autocratic waves, compared to the observed historical record of three
and four, respectively. However, the historical numbers fall well within the 90% confidence interval of
the simulated results. When waves are defined in terms of the net proportion of democratizing and
autocratizing countries, the median simulation produces four democratic and three autocratic waves,
compared to five and three in the historical record, again with historical values falling comfortably
within the 90% confidence interval. These results indicate that the simulation model captures the

expected frequency of democratization and autocratization waves reasonably well.

5.3 The third wave of autocratization

The final criterion evaluates whether the simulation model reproduces a ‘third wave of autocratization’
in the latter part of the time series. To assess this, we analyze the last 24 years of the simulation period
(2000-2023) and calculate the proportion of simulations that experience an autocratization wave, as
well as the magnitude of these waves—measured as the maximum drop in mean global polyarchy

during this period.
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When waves are defined in terms of mean polyarchy change, 31.2% of simulations exhibit
an autocratization wave at some point after 2000. When defined based on the net proportion of
autocratizing countries, the figure is 33.4%. However, most of these waves are relatively shallow: only
1.4% of simulations produce an autocratization wave with a decline of at least 0.035 points in global
polyarchy, the observed magnitude of the current third wave of autocratization.

Overall, these findings suggest that the emergence of an autocratization wave after 2000 is not
an unlikely occurrence under the proposed stable process. While the probability of a wave as severe
as the current third wave of autocratization is relatively low, its occurrence remains within the realm

of plausible outcomes generated by the simulation model.

5.4 Robustness checks

To evaluate the robustness of the simulation model, I examined two alternative specifications: one
excluding the regime change layer and another where newly independent countries entered at the
regional mean polyarchy score rather than their historical values. The results indicate that removing
the regime change layer weakens the model’s ability to replicate historical patterns. Specifically, the
proportion of non-rejected Kolmogorov-Smirnov (KS) tests is lower in this specification, with several
time steps falling below the 0.05 threshold, indicating significant divergence from the historical record.

When countries enter the system at regional mean polyarchy levels rather than their historical
values, the proportion of non-rejected KS tests is also lower but remains above 0.01 across all time
steps. Notably, in this specification, the model without the regime change layer exhibits substantially
lower proportions of non-rejected tests, further suggesting that the regime change mechanism plays a
critical role in maintaining historical consistency.

As an alternative to the KS test, I also tested the equality of distributions using the Cramér—von
Mises (CVM) test, which is more sensitive to changes outside the center of the distribution. Using this
test, the proportion of non-rejected tests is consistently higher than for the KS test and remains above
0.05 for both the historical entry and regional mean entry models. However, when the regime change
layer is removed and countries enter at regional mean polyarchy scores, the proportion of non-rejected
tests drops below 0.05 for several time steps, reinforcing the conclusion that regime change dynamics
are essential for accurately capturing historical democratization and autocratization trends.

The number of democratization and autocratization waves remains consistent across all robust-

ness models, indicating that the overall wave-like pattern is not sensitive to alternative specifications.
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However, the likelihood of a third wave of autocratization varies across models. In models without
the regime change layer, the probability of an autocratization wave of similar magnitude to the on-
going third wave of autocratization remains low and comparable to the main model. However, in the
specification where countries enter at regional means, the likelihood of a third wave of autocratization
becomes highly implausible, occurring in less than one percent of simulations. This suggests that the
initial entry conditions of new states exert at least some influence on the likelihood of observing a
third wave of autocratization. The fact that the probability drops so drastically in the regional mean
entry model indicates that historical entry conditions play an important role in shaping long-term
political trajectories.

Furthermore, for simulations without the regime change layer, the proportion of simulations
experiencing a third wave of autocratization in the latter part of the time series varies significantly
between the two conceptualizations of wave measurement. Specifically, the mean polyarchy change
model produces a higher proportion of autocratization waves than the net proportion of democrati-
zation conceptualization. In contrast, for both the main model and the mean entry model, the two
conceptualizations yield similar results.

Full results for the robustness checks are available in Appendix B.

6 Future developments of democratic governance

Since there is insufficient evidence to reject the hypothesis that the historical record is inconsistent with
a stable democratization process, the simulation model can be extended to project future governance
trajectories. By applying the same dynamic framework used to evaluate past democratization and
autocratization patterns, we can generate plausible scenarios for the evolution of global democracy.

These projections allow us to assess not only the expected long-term trends in These projections
allow us to assess not only the expected long-term trends in democratic governance but also the
likely duration and severity of the current third wave of autocratization. Moreover, by analyzing the
variability across simulations, we can estimate the range of potential outcomes and assess how long,
on average, it will take for the global level of democracy to surpass its peak in 2010—if at all.

These future trajectories are generated using the same simulation process outlined in Section 4.1

and Figure 5 above, with the starting point set in January 2024. The initial conditions are based on
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the observed values for all independent countries as of December 2023. A total of 1,000 simulations
are run up to December 2099, assuming no further additions to the international system.

The results of this simulation exercise are presented in Figure 9 below. The figure displays each
future simulation as a gray line, with the median trajectory, along with the 25th and 75th percentiles

in red.
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Figure 9. Simulated trajectories of mean global polyarchy 2023-2100. Thin gray lines each
represent one of the 1,000 simulated trajectories, the solid line the median across
simulations and the dashed lines the 25th and 75th percentiles respectively.

The evaluation of future trajectories presents mixed results regarding the long-term develop-
ment of global democracy. In the median simulation, democracy gradually recovers toward the levels
observed in the early 2010s but stagnates just below this peak in the latter half of the 21st century. In
50% of the simulations, the global democracy level in 2100 remains within the range observed between
the mid-1990s and early 2010s. However, a significant proportion of simulations project a decline
below the levels seen at the end of the Cold War,

Regarding the ongoing third wave of autocratization, the simulation model indicates that, in
the median case, the lowest point is reached in 2024. However, in 25% of simulations, this low point
is not reached until 2034, and in 10% of simulations, it extends as far as 2062. Additionally, only
66% of simulations show the global democracy level surpassing the 2010 peak at any point, while 45%
and 62% of simulations end with a higher level of global democracy in 2100 than in 2010 and 2023,
respectively. In the median simulation, the 2010 peak is not exceeded until 2042, indicating that a
full democratic recovery may take several decades.

The wave-like pattern of governance development is also expected to persist according to the

simulations. In the median simulation, one democratic wave and two autocratic waves occur by 2100.
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Across 90% of simulations, the number of democratic waves ranges from 0 to 3, while the number of
autocratic waves ranges from 1 to 4 (including the ongoing third wave of autocratization), regardless
of the definition of a wave. These results suggest that governance transitions will continue to follow
cyclical patterns, with alternating periods of democratization and autocratization shaping the global

trajectory of democracy.

7 Conclusions

This study set out to evaluate whether the observed waves of democratization and autocratization
are best understood as outcomes of structural shifts in the underlying democratization process or
as manifestations of a stable process that naturally produces wave-like patterns over time. Using a
dynamic simulation model replicating key mechanisms of regime change, contagion, and consolidation,
the results suggest that there is insufficient evidence to reject the hypothesis that the historical record
is consistent with a stable process. The simulation model successfully replicated many of the key
features of the historical record, including the distribution of changes in the global level of democracy,
the number of observed waves, and—albeit with lower frequency—the emergence of an autocratization
wave similar in magnitude to the ongoing third wave of autocratization.

The findings indicate that even in a stable democratization process, waves of democratization
and autocratization naturally emerge due to the interplay of internal country-level changes and cross-
border contagion effects. The results further show that while democratization has historically been the
stronger force, this is not an inexorable trend towards ever greater levels of global democracy. Rather,
the process seems to be defined by a dynamic where democratic and autocratic trends interact in
complex and sometimes unpredictable ways.

In assessing the future development of global democracy, the extended simulations up to 2100
indicate that while democratic recovery is plausible, the likelihood of surpassing the peak level of
democracy observed in 2010 is uncertain. In a substantial portion of simulations, democracy stagnates
or continues to decline, suggesting that the current third wave of autocratization may have long-lasting
consequences. However, the persistence of wave-like patterns suggests that periods of democratization
may follow, though their timing and magnitude remain highly uncertain.

These findings carry important implications for the study of democratization and autocrati-

zation. First, they deal yet another blow against the deterministic ‘end of history’-perspective that
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view democratization as an inevitable trajectory, emphasizing instead the contingent and cyclical na-
ture of governance transitions. Second, they show that the wave-like pattern of democratization and
autocratization seen historically can plausibly occur and be modeled within a stable process taking
cross-border contagion effects into account. Lastly, the findings also highlight the importance and
contagion of regime change as a potential driver of the ebbs and flows of these ‘waves’.

While this study provides a novel framework for understanding democratization and autocrati-
zation through a stable process perspective, it also has limitations. The simulation model, by necessity,
abstracts from many real-world complexities, such as economic shocks, geopolitical interventions, and
technological developments that may influence democratization trajectories. Furthermore, this study
does not claim that the suggested model represents the true model of demcoratization and autocrati-
zation. Rather, the simulation exercise can be thought of as a though experiment for how the real-life
process behave. Future research could build on this framework by incorporating additional structural
factors or exploring alternative simulation approaches to assess the robustness of the findings.

In conclusion, the evidence presented in this paper suggests that the wave-like patterns of de-
mocratization and autocratization do not necessarily indicate fundamental shifts in the underlying
democratization process. Instead, they may be natural fluctuations within a stable process driven by
regime changes, contagion dynamics, and consolidation mechanisms. However, the future trajectory of
global democratization remains uncertain, and these findings further weaken the notion that democ-
ratization is an ‘inexorable force’ of historical progress. A deeper understanding of the mechanisms
behind these waves remains essential for anticipating shifts in global governance and informing policy

responses to emerging democratic and autocratic trends.
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Appendix A: Details on modeling and regression results

The simulation framework is structured into three layers of models: regime change models, multinomial
polyarchy change models, and quantile regression models for change magnitude. Each layer contains
variables relating to the country-level regime duration and polyarchy score, as well as regional and

global-level variables capturing the diffusion of regime changes and changes in polyarchy.

Regime Change Models

The regime change models predict transitions between different regime types—coups, liberalizations,
and other regime changes—using a multinomial logit regression. The dependent variable is the type
of regime change that occurs in a given country-month, with “no change” as the reference category.
Regression results for this model are presented in Table Al.

To model the contagious nature of regime changes on the national level, the model includes the
inverse log time (in months) since the last regime change, coup, and liberalization. These variables
capture the heightened uncertainty following recent regime shifts, reflecting how political instability
can propagate within a country. The time since coup specifically accounts for the distinct dynamics
of military takeovers, which may have different implications for regime stability compared to other
forms of transition.

To capture regime consolidation and democratic consolidation, the model includes regime du-
ration (logged) to account for the stabilizing effect of time on political institutions as well as the
polyarchy score, its square, and its interaction with regime duration. This allows for a nuanced repre-
sentation of how democratic institutions influence regime stability. These terms capture the likelihood
that democracies consolidate over time, reducing the probability of regime change.

To account for regional and global contagion effects, the model includes decay functions for
the cumulative number of regime changes, coups, and liberalizations at the regional and global levels.
These variables reflect the diffusion of political instability across borders. The decay functions have
a 48-month half-life, ensuring that regime changes in the region and globally exert a diminishing but
persistent effect on future regime transitions.

Additionally, dummy variables indicate whether a country’s polyarchy score is above or below
the regional and global averages, capturing its relative positioning within broader democratization

trends.



To model the prevailing democratic momentum or autocratic reversals, the model includes decay
functions for cumulative polyarchy change at the national, regional, and global levels, along with
their squared terms. These variables measure the diffusion of democratic and autocratic norms over
time. The half-lives for these decay functions are set at 12 months at the national level (faster decay
due to short-term political volatility), 24 months at the regional level (reflecting sustained regional
democratization effects), and 48 months at the global level (capturing long-term global trends). Details
on the selection of half-lives are provided in a separate section below.

This hierarchy aligns with the expectation that national changes have the most immediate
effect, regional trends persist longer, and global shifts have the longest-lasting influence, capturing the

dynamics of the “waves”.

Multinomial Polyarchy Change Models

The multinomial change in polyarchy models predict whether a country’s polyarchy score increases,
decreases, or remains stable in a given month. These models are estimated using multinomial logit
regression, with “no change” as the reference category. Regression results for this model are presented
in Table A2.

To account for the fact that changes in the polyarchy score are expected to be most likely follow-
ing a regime change or soon thereafter, dummy variables for regime change, coup, and liberalization
are included in the model. Similarly, the time since regime change, coup, and liberalization variables
capture the heightened uncertainty and potential for change in the aftermath of these events.

To capture regional and global contagion effects, the model includes the same decay functions
for cumulative regime changes, coups, and liberalizations at the regional and global levels as in the
regime change models. Similarly, the model also contain the dummy variables for whether the country
has a lower polyarchy score than the regional and global average as well as the same decay functions
capturing the prevailing nostrum through the cumulative national, regional, and global changes in
polyarchy. These variables reflect the diffusion of political instability across borders.

To account for a systematic recording bias in V-Dem, where polyarchy changes are dispropor-
tionately recorded in January (42% January country-months have a change in polyarchy, compared
to less than 4% in other months), the model includes a January dummy variable to correct for this

distortion.
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Quantile Regression Models for Change Magnitude

The magnitude models determine the size of a polyarchy change when it occurs, using quantile regres-
sion to estimate the distribution of changes across different levels of the polyarchy spectrum. These
models ensure that political shifts are not treated as uniform but instead reflect varying degrees of
democratization or autocratization. The models are estimated separately for increases and decreases
in the polyarchy score, with the magnitude of change as the dependent variable. Regression results for
these models are presented in Table A3 and A4. These tables show five quantiles (10th, 25th, 50th,
75th, and 90th) to capture the distribution of change magnitudes. In the model, 99 quantiles are used
to capture the full distribution of change magnitudes.

In this layer, the covariates should be predictive of the magnitude of polyarchy change rather
than their occurrence. To account for this, the inverse of the number of months since the last regime
change is included, as well as a dummy variable for any regime change, as changes are expected to be
larges immediately following a regime change. Changes are also expected to have a higher magnitude
in times where there are large changes in the polyarchy score on the national, regional and global
levels, so these decay functions are included as well. Lastly, the model includes a dummy variable for
January to correct for the recording bias in V-Dem, and the inverse of time since the last recorded
polyarchy change to account for the fact that the magnitude of change is expected to be larger in

times of increased political instability.

Half-Life Calculations and Selection

All decay functions are parameterized using exponential smoothing, where the half-life of each process
determines how quickly past events lose influence. Half-life values were selected to optimize the log-
likelihood of the models while maintaining theoretical consistency. The selection was guided by the
principle that national-level influences (e.g., past regime events, country-level polyarchy shifts) should
decay more quickly (e.g., 12 months) due to the volatility of domestic politics. Regional influences
(e.g., diffusion of democratization trends) should persist moderately long (e.g., 24 months), capturing
sustained contagion effects. Global trends should exert the longest-lasting effects (e.g., 48 months),
reflecting the inertia of worldwide democratization and autocratization waves.

A range of half-life values (12, 24, 36, and 48 months) was tested, with the final selection bal-

ancing statistical performance with theoretical expectations. The resulting specification ensures that
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national politics remain dynamic, regional trends exert medium-term influence, and global democratic

shifts provide long-term structural pressures.

Adjusting for Temporal Reporting Bias in V-Dem Polyarchy Changes

An additional challenge in modeling polyarchy change is the systematic increase in the frequency of
reported changes in V-Dem over time. This trend suggests a reporting bias, where earlier years may
underreport smaller shifts in polyarchy, while later years record more frequent changes. If uncorrected,
this pattern could distort the simulation results by artificially inflating the likelihood of change in the
early years and underestimating it in the later years.!®

To address this issue, an external time trend was estimated using a binary logistic regression,
where the dependent variable is any recorded change in polyarchy and the independent variable is time
(in years). The predicted values from this model were then used to rescale the likelihood of polyarchy
changes, ensuring that the expected frequency of changes remains consistent with the historical data.
Importantly, this adjustment is neutral to the direction of change, meaning that it does not bias the
simulations toward democratization or autocratization but only corrects for inconsistencies in change
detection.

Figure A1 illustrates the effectiveness of this correction by comparing the smoothed raw and
adjusted likelihood of any polyarchy change over time to the observed data. The adjusted likelihood
closely tracks the historical data, while the raw likelihood clearly overestimates the likelihood of
changes in the early years and underestimates the likelihood in the later years. This discrepancy
highlights the importance of correcting for temporal reporting bias to ensure that the simulated

democratization and autocratization patterns accurately reflect historical dynamics.

Regularization of the Simulation Models

To prevent extreme and unrealistic trajectories in the simulation, a regularization procedure was ap-
plied to the half-life variables. This regularization ensured that the simulated values of these variables
remained within empirically plausible bounds.

Specifically, the values of the half-life variables in the simulations were constrained such that

they did not exceed the maximum historically observed values, rounded up to the nearest significant

5 No similar trend was observed for the occurrence of regime changes, suggesting that this bias is specific to
polyarchy changes.
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Figure A1. Temporal Reporting Bias Correction for Polyarchy Changes

digit. This approach prevented the simulation from producing self-reinforcing feedback loops that
could drive global polyarchy to either zero or one, an outcome unsupported by historical trends.
Importantly, this regularization had a minimal impact on the overall simulation dynamics,
affecting only a small fraction of simulation runs. The constraints primarily acted as a safeguard
against runaway democratization or autocratization, ensuring that the modeled political evolution
remained consistent with observed patterns while still allowing for substantial stochastic variation.
By applying these limits, the simulation maintains realism and stability, capturing the natural
ebb and flow of democratization and autocratization without introducing artificial constraints that

would distort the underlying mechanisms of political change.



Table A1l. Multinomial Regression Results for Regime Change Types, no change as reference

category
Regime Change
Coup Liberal Other
Intercept -4.095%F%  _4.736%FF  _3,926***
(0.865)  (1.271)  (0.687)
Polyarchy (lag) 0.439%  -0.761%  -0.612%%*
(0.200)  (0.306)  (0.159)
Polyarchy? (lag) -0.181FF%  _0.509%HF*F  -0.176***
(0.020)  (0.070)  (0.023)
Polyarchy (lag) x Regime duration (log) -0.040 0.054 -0.022
(0.033)  (0.056)  (0.025)
Regime duration (log) -0.629***  -0.215%  -0.307***
(0.094)  (0.098)  (0.072)
1/Regime duration (log) -6.890%*%*  -2.359+ -0.201
(1.277)  (1.306)  (0.553)
1/Time since coup (log) 1.797* 2.139* -0.178
0.777)  (0.919)  (0.497)
1/Time since liberalization (log) 3.966**F*  -10.129%**  -8.857***
(0.982)  (1.945)  (2.001)
Cumulative polyarchy change (12 month half-life) -0.993%*%*  3.030%** 0.165
(0.212)  (0.381)  (0.132)
Cumulative polyarchy change? (12 month half-life) 0.092 -0.579%* 0.451%**
(0.146)  (0.234)  (0.074)
Cumulative global polyarchy change (48 month half-life) -0.624 1.273 -1.020+
(0.635)  (1.325)  (0.561)
Cumulative global polyarchy change? (48 month half-life) -2.720 -4.352 8.810%**
(2.392)  (3.922)  (1.822)
Cumulative regional polyarchy change (24 month half-life) 1.886%** 2.378** 0.698
(0.585)  (0.906)  (0.470)
Cumulative regional polyarchy change? (24 month half-life) -0.736 -1.638* -0.762
(0.750)  (0.708)  (0.587)
Lower polyarchy (global, lag) 0.536%** 0.193 0.074
(0.159)  (0.204)  (0.148)
Lower polyarchy (regional, lag) -0.251%* 0.107 0.161
(0.124)  (0.164)  (0.121)
Cumulative regional regime change (48 month half-life) -0.371%* -0.598* 0.469***
(0.167)  (0.247)  (0.131)
Cumulative regional liberalization (48 month half-life) -0.027 0.828*#*  _().4]15%**
(0.121)  (0.175)  (0.106)
Cumulative regional coup (48 month half-life) 0.771%H* 0.169 -0.322%*
(0.143)  (0.202)  (0.113)
Cumulative global regime change (48 month half-life) 0.969** 0.612 0.168
(0.348)  (0.548)  (0.288)
Cumulative global liberalization (48 month half-life) -0.433%* -0.484* -0.058
(0.156)  (0.228)  (0.137)
Cumulative global coup (48 month half-life) -0.725%* -0.252 -0.374+
(0.237)  (0.358)  (0.212)
Num. Obs. 222436
AlIC 17583.8
BIC 18264.4

Note: +p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

vi



Table A2. Multinomial Regression Results for change in Polyarchy, no change as reference

category
Change in Polyarchy
Negative  Positive
Intercept S6.7H2FRK T AT TRHH
(0.224)  (0.216)
January 3.708*** 3. 710%**
(0.032)  (0.029)
Regime change 0.857***  (.899***
(0.231)  (0.208)
Coup 0.536+ -0.281
(0.302)  (0.325)
Liberalization -0.211 1.333%**
(0.484)  (0.279)
1/Regime duration (log) 3.607***  3.380%**
(0.141)  (0.130)
1/Time since coup (log) 1.561***  -0.404*
(0.161)  (0.188)
1/Time since liberalization (log) -1.270%4F  0.442%*
(0.283)  (0.188)
1/Time since polyarchy change (log) 0.605***  (0.829***
(0.078)  (0.069)
Cumulative polyarchy change -0.488%**  (0.349***
(12 month half life) (0.074)  (0.072)
Cumulative polyarchy change? -0.138* -0.140%*
(12 month half-life) (0.064) (0.056)
Cumulative global polyarchy change -2.998%** 1 313***
(48 month half-life) (0.245) (0.245)
Cumulative global polyarchy change? -4 729K 4 50T
(48 month half-life) (0.837) (0.797)
Cumulative regional polyarchy change -0.170 1.131%**
(24 month half-life) (0.193) (0.201)
Cumulative regional polyarchy change?  0.833%** -0.232
(24 month half-life) (0.227)  (0.207)
Lower polyarchy (global, lag) -0.252%*%*  (.223%**
(0.040)  (0.037)
Lower polyarchy (regional, lag) -0.231%%*  (.145%**
(0.038)  (0.035)
Cumulative regional regime change 0.347***  0.249%**
(48 month half-life) (0.051)  (0.046)
Cumulative regional liberalization -0.006 -0.052
(48 month half-life) (0.041) (0.037)
Cumulative regional coup -0.224%*%*  _0.082*
(48 month half-life) (0.045) (0.041)
Cumulative global regime change -0.248+ 0.026
(48 month half-life) (0.134) (0.126)
Cumulative global liberalization 1.036***  0.728***
(48 month half-life) (0.056)  (0.050)
Cumulative global coup -0.049 0.033
(48 month half-life) (0.085)  (0.078)
Num. Obs. 222436
AIC 80434.0
BIC 80908.4

Note: + p < 0.1, * p < 0.05, ™ p < 0.01, ** p < 0.001

vil



Table A3. Quantile Regression Results for positive changes in polyarchy. Only five quantiles
are shown. Original model estimated on 99 quantiles from 0.01 to 0.99.

Quantile (1)

0.1 0.25 0.5 0.75 0.9
Intercept 0.003*** 0.000 -0.017** 0.006 0.040**
(0.001) (0.002) (0.006) (0.012) (0.015)
January 0.000 -0.002**  -0.016***  -0.060***  -0.081***
(0.000) (0.001) (0.002) (0.007) (0.008)
1/Regime duration (log) 0.015%%%  0.070%**  0.294*F*F  0.489***  0.764***
(0.003) (0.011) (0.030) (0.052) (0.083)
1/Time since polyarchy change (log) 0.002**  0.007**  0.024**  0.068***  0.059***
(0.001) (0.003) (0.008) (0.016) (0.016)
Regime change 0.002 0.006 0.086** 0.148%** 0.219+
(0.003) (0.014) (0.031) (0.032) (0.118)
Cumulative polyarchy change -0.001 -0.010 -0.030* -0.035 -0.021
(12 month half-life) (0.002) (0.007) (0.015) (0.037) (0.040)
Cumulative polyarchy change? 0.010%*  0.053%F  0.147%FF  0.207%FF  (0.450%**
(12 month half-life) (0.003) (0.017) (0.026) (0.065) (0.087)
Cumulative global polyarchy change -0.003 -0.002 0.011 -0.016 0.045
(48 month half-life) (0.002) (0.005) (0.012) (0.047) (0.076)
Cumulative global polyarchy change? 0.020+ 0.030 0.000 0.189 -0.264
(48 month half-life) (0.010) (0.020) (0.054) (0.168) (0.256)
Cumulative regional polyarchy change 0.000 0.009%* 0.003 -0.027 0.046
(24 month half-life) (0.002) (0.004) (0.015) (0.043) (0.074)
Cumulative regional polyarchy change? 0.008 0.004 0.022 0.235%* 0.279+
(24 month half-life) (0.008) (0.009) (0.046) (0.093) (0.166)
Lower polyarchy (global, lag) 0.000 -0.002** -0.003 0.026*%*  0.125%**
(0.000) (0.001) (0.002) (0.008) (0.017)
Lower polyarchy (regional, lag) 0.001***  0.003%%*  0.014***  0.052***  0.106***
(0.000) (0.001) (0.002) (0.008) (0.014)
Num. Obs. 6811 6811 6811 6811 6811
AIC -12692.7 -10725.8  -6877.9 -1408.5 4275.7
BIC -12603.9 -10637.1  -6789.2 -1319.8 4364.4

Note: + p < 0.1, * p < 0.05, ** p < 0.0, ** p < 0.001
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Table A4. Quantile Regression Results for negative changes in polyarchy. Only five quantiles
are shown. Original model estimated on 99 quantiles from 0.01 to 0.99.

Quantile (1)

0.1 0.25 0.5 0.75 0.9
Intercept -0.035 0.044***  0.039***  0.012%** -0.002+
(0.024)  (0.009)  (0.005)  (0.002)  (0.001)
January 0.030%* 0.010%* 0.003 -0.001+ 0.000%*
(0.014)  (0.005)  (0.002)  (0.000)  (0.000)
1/Regime duration (log) -0.935%*%  _0.757*F**  _0.427*** _(0.149%**  _(.027**
(0.072)  (0.036)  (0.027)  (0.013)  (0.006)
1/Time since polyarchy change (log) -0.067 -0.044**  -0.026™** -0.007***  -0.002*
(0.044)  (0.017)  (0.006)  (0.002)  (0.001)
Regime change -0.657%* -0.224+ -0.087 -0.014 0.000
(0.214)  (0.122)  (0.065)  (0.011)  (0.001)
Cumulative polyarchy change -0.009 0.021 0.026*%*  0.016%**  0.004***
(12 month half-life) (0.039)  (0.027)  (0.009)  (0.003)  (0.001)
Cumulative polyarchy change? -0.278%F*  _(0.139* -0.030+ -0.006+ -0.003+
(12 month half-life) (0.039)  (0.056)  (0.017)  (0.004)  (0.001)
Cumulative global polyarchy change 0.415%* 0.102+ 0.009 0.001 0.001
(48 month half-life) (0.163)  (0.053)  (0.015)  (0.003)  (0.002)
Cumulative global polyarchy change? -1.615%* -0.237 -0.007 -0.001 0.007
(48 month half-life) (0.738)  (0.214)  (0.058)  (0.012)  (0.005)
Cumulative regional polyarchy change -0.042 0.091+ 0.048***  (.013%* 0.002
(24 month half-life) (0.105)  (0.052)  (0.014)  (0.005)  (0.002)
Cumulative regional polyarchy change? 0.045 -0.064 -0.029 -0.012 -0.006
(24 month half life) (0.129)  (0.159)  (0.022)  (0.010)  (0.004)
Lower polyarchy (global, lag) 0.001 0.011%* 0.011*%**  0.004***  0.001**
(0.014)  (0.005)  (0.002)  (0.001)  (0.000)
Lower polyarchy (regional, lag) 0.036* 0.011%* 0.002 0.000 0.000+
(0.014)  (0.005)  (0.002)  (0.001)  (0.000)
Num. Obs. 5579 5579 5579 5579 5579
AIC 2211.2 -3248.4 -7625.3 -10368.8 -11792.3
BIC 2297.3 -3162.3 -7539.2 -10282.6 -11706.2

Note: + p < 0.1, * p < 0.05, ** p < 0.0, ** p < 0.001
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Appendix B: Robustness tests

To evaluate the robustness of the simulation model, three alternative specifications were tested. The
first excluded the regime change layer (the first layer of the modeling framework) and removed all
regime change and diffusion-related variables from the second and third layers. This modification
assesses whether regime change dynamics are essential for replicating historical democratization and
autocratization trends.

The second alternative specification altered how newly independent states were initialized in
the global system. Instead of entering at their historical polyarchy values, they were assigned the
regional mean polyarchy score at the time of entry. If a country was the first in its region to enter, it
was initialized at the global mean. This test evaluates whether observed patterns in democratization
and autocratization are influenced by initial entry values rather than emergent dynamics within the
model. The third alternative specification combined the first two modifications, removing the regime
change layer and initializing new states at the regional mean polyarchy score.

Together, these robustness tests provide insight into whether all three layers of the simulation—
regime change, diffusion, and consolidation—are necessary for accurately capturing historical patterns

or whether results are primarily driven by the fixed entry conditions of states into the global system.

Distribution of change in the global level of polyarchy

To assess whether the alternative model specifications capture the historical distribution of change
in the global level of polyarchy, I examined the proportion of Kolmogorov-Smirnov tests that fail to
reject the null hypothesis when comparing the distribution of changes in global polyarchy over time
intervals ranging from 1 to 10 years between the simulations and the historical record. The results of
these tests are presented in Figure B1 where the values of the original model is shown in the top left
panel for comparison.

The proportion of non-rejected KS tests is lower in the model without the regime change layer,
with several time steps falling below the 0.05 threshold, indicating significant deviations from the
historical record. Similarly, the regional mean entry model produces fewer non-rejected KS tests,
though they remain above 0.01 across all time steps. Notably, when both modifications are applied

simultaneously—removing the regime change layer and using regional mean entry—the proportion
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Figure B1. Proportion of non-rejected KS tests for the alternative model specifications.
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of non-rejected KS tests drops substantially, further highlighting the importance of including regime

change dynamics.

Cramér—von Mises Tests

As a further robustness check, I tested the distribution of changes in global polyarchy using the
Cramér—von Mises (CVM) test which is more sensitive to differences in the tails of the distribution.

The results of these tests are presented in Figure Figure B2.
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The CVM test consistently yields higher proportions of non-rejected tests compared to the KS
test. For both the historical entry model and regional mean entry model, the proportion of non-rejected
CVM tests remains above 0.05 throughout. However, comparing the results of the models with and
without the regime change variables show a substantially higher proportion of non-rejected tests in
the former. This further supports the conclusion that removing regime change dynamics reduces the

model’s ability to replicate historical democratization and autocratization trends.

Number of Democratization and Autocratization Waves

The number of democratization and autocratization waves remains consistent across all robustness
models, indicating that the overall wave-like pattern is not sensitive to alternative specifications. The

number of waves in each model is presented in Figure Figure B3.
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Figure B3. Number of democratization and autocratization waves for the alternative model
specifications.

Likelihood of a third wave of autocratization

The likelihood of a third wave of autocratization varies significantly across the robustness tests. In

models without the regime change layer, the probability of a third wave of autocratization of at least

xiil



the same magnitude as the one observed historically is similar to the original model at 2.1% and
1.4% respectively for the historical entry and regional entry models respectively. Howeevr, in the
main model with the regional mean entry, the probability of a third wave of autocratization drops
dramatically, occurring in less than one percent of simulations, making it highly implausible.
Additionally, among simulations without the regime change layer, the proportion of simulations
experiencing a third wave of autocratization in the latter part of the time series, regardless of the
magnitude, differs depending on how democratization waves are conceptualized. The mean polyarchy
change model produces a higher proportion of autocratization waves than the net proportion of de-
mocratization conceptualization. In contrast, for both the main model and the regional mean entry

model, the two conceptualizations produce similar results.

Summary of Robustness Test Findings

The robustness tests presented here broadly support the inclusion of regime change dynamics in the
simulation model. The higher proportion of rejected KS and CVM tests in models without the regime
change layer signal that these models are less able to replicate the historical distribution of changes
in global polyarchy. The number of democratization and autocratization waves remains consistent
across all models, suggesting that the wave-like structure of democratization and autocratization is
not sensitive to alternative specifications. However, the likelihood of a third wave of autocratization
varies significantly across the robustness tests, with the regional mean entry model producing the least
plausible outcomes. Furthermore, the exogenous influence of initial entry conditions of new states seem
to have at least some impact on the likelihood of observing a third wave of autocratization, signaling

that the historical entry conditions do play an important role in shaping political trajectories.
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