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Abstract
After several decades of increased democratic governance in the world during the third wave of democratization,
democratic rule is now in decline. However, does this decline in democratic rule mean that the underlying process
which governs democratization and autocratization has changed? Or, are these ’waves’ consistent with a stable,
but highly variable, process which trends inexorably towards greater democracy? This paper conceptualizes
waves as self-reinforcing periods of democratization or autocratization which occur as the consequence of
contagious regime change on the individual country-level, and evaluates whether the process which governs
the development of democracy and autocracy on the global level is consistent with a stable process. The paper
investigates this by simulating trajectories of governance in all countries from 1789 to 2020 in order to assess the
likelihood of observing democratic and autocratic waves in general, and the third wave of autocratiaztion in
particular. The results show that the historical record indeed is consistent with a stable process, and that under
such a process the current wave of autocratization is not unlikely.

1

Introduction
In 2010, 55% of countries and territories in the world were governed democratically. Since then, the
proportion of democratically governed countries has decreased and in 2019 autocracies outnumbered
democracies for the first time since 2001 (Maerz et al., 2020). This decline in democratic governance
has sparked an intense debate among researchers of democratization about what this ’third wave
of autocratization’ implies for the future of democratic governance (see for instance Lührmann and
Lindberg, 2019; Cassani and Tomini, 2020; Skaaning, 2020; Tomini, 2021). However, while this shift in
the global trend of democracy is alarming, it also follows the pattern of previous democratic waves
which were followed by reverse waves of autocratization before giving way to yet further increased
democratization.
The idea that democratization and autocratization on the global level tends to proceed in ’waves’
and ’counter-waves’ was first proposed by Huntington (1991b) who noted that transitions to and from
democracy seemed to cluster in time and space. Huntington identified three waves of democratization,
where the first wave started in the early 19th century and persisted through the first world war and into
the 1920, after which it was succeeded by the first ’counter-wave’ or the first wave of autocratization.
Following the second world war, a second wave of democratization followed, which was again followed
by a counter-wave of autocratization in the 1950s and 1960s. The third wave of democratization is
commonly perceived to have begun with the Carnation Revolution in Portugal in 1974, and then spread
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through Southern Europe and South America during the 1970s and 1980s. Following the end of the
cold-war, the third wave of democratization was further boosted as the formerly communist countries
democratized in the 1990s and during the first decade of the 21st century. These three waves and two
counter-waves of democratization can easily be seen when we aggregate country-level indicators of
democracy to the global level.

Figure 1. Mean global VDEM Electoral Democracy Index score (upper pane) and net proportion of democratizing
countries (lower pane). Negative net proportions of democratizing countries indicate proportion of autocratizing
countries. The three waves of democratization and autocratization are superimposed.

While the empirical pattern seen in Figure 1 above is striking, the concept of ’waves’ of democratization and autocratization has been criticized for a number of deficiencies. First, depending whether
we think of the waves in terms of mean global values of democracy, as in Figure 1, proportion
of (minimally) democratic countries, net democratizing countries, or net transitions to and from
democracy, the ’waves’ appear during different time periods and with different strengths (see for
instance Doorenspleet, 2000; Skaaning, 2020; Przeworski et al., 2000; Doorenspleet, 2005). Second,
despite almost 30 years of research on the issue and numerous suggested mechanisms, there is still
little consensus regarding the mechanisms which would cause democratization to move in a wave-like
pattern. These criticisms have led some researchers to conclude that while the ideas of waves has
remained a central concept in the study of the global trends in democratization since its inception,
the concept of waves has little value as an analytical tool, beyond its descriptive value (Cassani and
Tomini, 2020; Tomini, 2021).
This paper revisits the utility of the concept of waves by taking aim at the second of these criticisms
by asking if the ’ebbs and flows’ of the waves of democratization are (1) indicative of repeated change
in the underlying process which governs democratization on the global level, or (2) consistent with a
stable underlying process which has a tendency to oscillate in a wave-like pattern around the process’
underlying trend. A stable process is in this context a process whose parameters do not change
over time and thus that the same forces influence countries to move towards democratization and
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autocratization today as during the entirety of the studied period.
By viewing ’waves’ as self-reinforcing periods within the underlying process of democratization
which occur as the consequence of contagious regime change on the individual country-level but
whose occurrence, strength, and direction is essentially random, the paper offers a comprehensive
framework for how this pattern may occur within an otherwise stable process of democratization.
Whether such a stable process exists or not has profound implications for the interpretation of the
current ’wave’ of autocratization. If the ’waves’ of democratization and autocratization truly represent
shifts in the underlying process governing the development of democratic governance, the current
trends of autocratization could indicate that the seemingly inexorable expansion of democratic
governance in the last two centuries has ended for now and cannot be expected to return until the
next shift in the underlying process. If, on the other hand, the process is consistent with a stable
process and the current trend towards autocratization is not unlikely under such a process, then the
current ’wave’ of autocratization may simply seen as a natural, but common, setback, after which the
inexorable force of democratization would be expected to continue. Another possibility, however,
is that the historical record up until the third wave of autocratization is consistent with a stable
process, but that the third wave of autocratization itself is not. This would then indicate that the
process has shifted recently and that we cannot necessarily expect the process to return to favoring
democratization again. This paper therefore also asks whether or not the third wave of autocratization
specifically is consistent with the proposed stable process.
To answer the questions of whether the wave-like pattern in democratization and autocratization
are consistent with a stable process and whether or not the current ’wave’ of autocratization is likely
under such a process this paper outlines a framework through which changes in governance on
the individual country level may cause wave-like patterns over time when aggregated to a global
level. Based on this framework, a simulation model is developed through which trajectories of
democratization and autocratization is simulated for all independent country-days between 1789
and 2020. These simulated governance trajectories are then aggregated to the global level for each
simulation and compared to the observed historical reality in order to determine whether or not
the wave-like pattern of democratization and autocratization observed in the historical record is
consistent with the process from which the simulations are generated. By repeatedly simulating these
trajectories, we can access a large number of counter-factuals in order to assess the likelihood that
the observed reality is truly consistent with the simulated process.
The results of the paper show that the proposed simulation model is indeed consistent with
the wave-like patterns seen in the historical data. This implies that the process which governs
democratization and autocratization on the global level may indeed be a stable process which tends
to oscillate between favoring democratization and autocratization. Additionally, the results show
that under such a proposed process the current third wave of autocratization is not an unlikely event.
The paper contributes to the debate on the waves of democratization in a number of ways. First, by
showing that the wave-like pattern of democratization and autocratization can occur within a stable
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and self-contained simulation model, the paper separates the question of the underlying trend of
democratization from the wave-like pattern. Secondly, the paper proposes a framework though which
this wave-like pattern can appear through contagious political events which cluster in space and time,
but which impact on the development of global democracy is essentially random. Finally, the paper
also discusses what the implications of the results are for the third wave of autocratization and the
future development of global democracy.
The remainder of the paper is organized as follows. First, a theoretical framework is laid out for
how waves of democratization and autocratization may plausibly occur through a combination of
regime changes, critical junctures, cross-border contagion of regime changes, and underlying regional
and global trends. This section is followed by a description of how the mechanisms laid out in section
2 can operate inside an otherwise stable process, how three sources of randomness with regards
to the occurrence, direction, and strength of waves may cause the wave-like pattern, and how it is
possible to evaluate the existence of such a process. These theoretical sections are followed by two
empirical sections which present the methodology used to evaluate whether the process is stable or
not and present the results from the simulation study. Finally, in the last section of the paper, the
implications for the debate on the ’third wave of autocratization’ are discussed and conclusions are
drawn.

2

Why waves?
Figure 1 clearly shows the existence of the waves of democratization and autocratization, but says little
about why democratization and autocratization would tend to move in waves when aggregated to
the global level. In his initial paper and book describing the wave-theory, Huntington suggested four
main mechanisms through which the wave-like pattern of democratization and autocratization could
appear: parallel development, i.e. that changes in factors causing democratization tend to cluster
spatially and temporally, contagion or ’snowballing’, i.e. that democratization or autocratization tend
to spill over to neighboring countries, prevailing nostrum, i.e. trends among global elites in what
institutional reforms, democratization or autocratization, are seen as universal solutions to immediate
political problems, and single causes, such as the end of the cold war (Huntington, 1991a; Huntington,
1991b).
Of these four mechanisms it is worth noting that the parallel development mechanism does is
only able to explain a wave-like pattern of democratization or autocratization when these waves
are conceptualized in terms of binary transitions between autocracy and democracy, as the parallel
development would cause several countries to approach the boundary of democracy or autocracy
simultaneously. When conceptualized as gradual shifts towards democracy or autocracy, however,
there should be little reason to assume that parallel development would lead to a wave-like pattern
of democratization and autocratization. Rather, parallel development would, in line with the broader
modernization theory, should lead to a more consistent inching towards further democratic govern-

David Randahl | Inexorable Force or Dying Wave | Who knows what tomorrow will bring? Paper I

4

ance as the economic and social factors which promote democracy expand globally (Przeworski et al.,
2000; Kennedy, 2010).
The remaining three mechanisms can plausibly be linked to a more wave-like behavior of democratization and autocratization. Of these three mechanisms, the most investigated is the snowballing, or
contagion, mechanism, which has been shown to play an important role in the spread of democratic
governance as democratization events and other types of mass-political events have a tendency to
diffuse to other countries within the same region or beyond (Wejnert, 2005; Levitsky and Way, 2006;
Miller, Joseph, and Ohl, 2018). Contagion is, however, not a one-way street towards democratization.
Rather, contagion can work in both directions and may therefore cause both democratization and
autocratization to spread from an initial country to its surroundings (Cassani and Tomini, 2019;
Ambrosio, 2010; Li and Thompson, 1975; Lunde, 1991).
The contagion mechanism can also be thought of as being strongly linked to and influenced by the
remaining two mechanisms, the prevailing nostrum and the single causes. In practice, the prevailing
nostrum mechanism can be thought of as the current prevailing trends in democratization. While this
may be conceived as an almost tautological mechanism which simply describes whether it is more
likely for countries to democratize or autocratize, it can also be seen as an useful component with
regards to how and why diffusion ’succeeds’ i.e. whether or not democratization or autocratization
in a single country only has local effect in the individual country or whether it succeeds in causing a
chain-reaction through its neighborhood.
The final mechanism, single causes, has traditionally been viewed as major international events
such as the end of the cold war, the great depression, the second world war, etc (Huntington, 1991b;
Wejnert, 2005; Dahl et al., 2013) which cause great disruptions in the global system. However, these
single causes could instead be viewed as contagion events with an unusually high degree of diffusion.
From this perspective, the single cause mechanism is not different from the contagion mechanism.
Instead, the initial phases or events of the single causes can be conceptualized as the starting point of
a contagion event which may or may not start a chain reaction with implications for the global rate
of democratization and autocratization. It is only with the benefit of hindsight that we can classify
these large contagion events as ’single causes’. For instance, the end of the cold war was contingent
on a long chain of events which eventually led to the overthrow of a large number of autocratic
regimes and global democratization. However, this process need not have ended in contagious
democratization. Instead, the military coup in Russia in 1991 could have succeeded, and thereby
ended the democratic diffusion of the former Soviet block. Similarly, the expansion of democratic
governance during the Arab spring which was stopped by the wars in Libya and Syria and the military
coups in Egypt, could instead have continued to spread and have led to yet another ’single cause’ for
a wave of democratization. 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, these three mechanisms, i.e. contagion, prevailing nostrum, and single causes can thus
at least theoretically account for why democratization and autocratization would cluster in time and
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space. However, these explanations are also lacking for a number of different reasons. First, all three
of these mechanisms are external to the individual states, i.e. we assume that the change come from
external pressure (contagion), global trends (prevailing nostrum), or other external events (single
causes). Second, while these mechanisms may explain why a wave may occur once it has started, it
gives little information of why a wave would start, stop, or reverse. Third, these mechanisms do not
explain why waves and counter-waves tend to follow one-another. I propose to solve these theoretical
deficiencies by joining the mechanisms discussed above with a set of mechanisms on the individual
country level related to regime change, critical junctures, and regime consolidation.

2.1

Regime change, critical junctures, and consolidation
In order for a ’wave’ of democratization or autocratization to happen, a sufficient (net) number of
individual countries need to simultaneously move in either a democratic or an autocratic direction.
Therefore, any explanation of why waves occur need to account for the changes in governance
on the individual country level too. Changes in governance on the individual country level, i.e.
democratization or autocratization, are for the most part a slow-moving process where the country
gradually move towards either greater democracy or autocracy. Sometimes, however, democratization
and autocratization happen rapidly. Such rapid changes in governance are often associated with a
sudden change in the regime of the country which either allows or causes the country to rapidly move
in a democratic or autocratic direction.
A regime in this context is not conceptualized categories of governance systems, such as ’democracy’ or ’autocracy’, but rather along the lines of Djuve, Knutsen, and Wig (2020) as ’the set of rules
that are essential for selecting political leaders and for maintaining them in power’. Following this
conceptualization, a regime change constitutes any form of change in these rules, formal or informal,
through which political leaders are selected and maintained, or any ascent of a political leader outside
these rules, such as coups, constitutional reforms, revolutions, or violent overthrows of governing
regimes. Thus, 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 therefore 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, while the decisions which are taken during these critical junctures are immensely
important for the future trajectory of governance in the country, these decisions are fraught with a
high level of uncertainty, and political leaders with all intentions of thwarting democratization or
autocratization may inadvertently instead take decisions which cause democratization or autocratiza-
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tion to happen (Treisman, 2020). For instance, the Carnation Revolution in Portugal, which sparked
the third wave of democratization, began as a military coup against a ruling military junta. Following
the coup, the new military regime began a series of reforms which led to rapid democratization and
the relinquishing of military rule. Yet, in the aftermath of the initial military coup, the situation was
still fraught. Instead of embarking on a route of reforms, the new military government could have
attempted to stay in power through continued military rule. Similarly, both right wing elements and
left wing elements within the military attempted counter-coups against the new government, but
failed. 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.
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 Electoral Democracy Index (EDI) score of Egypt and Portugal since 1950,
with the dashed lines indicating times of regime change according to VDEM1 .
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Figure 2. VDEM EDI score 1950-2020 for Egypt (left) and Portugal (right) with times of regime change shown with
dashed vertical lines.

The figure above provides anecdotal evidence to two important features of the relationship
between regime changes and democratization and autocratization. First, the examples above indicate
that periods of rapid change in governance tend to follow regime changes. Second, the examples
above also seem to indicate that regime changes also seem to cluster in time, i.e. that additional
1 Note that regime changes here are again defined as in Djuve, Knutsen, and Wig (2020), and are based on the v2reginfo regime
indicator in VDEM v11.1, not the categorical indicator of democratic and autocratic regimes in the ’Regimes of the World’ indicator,
v2x_regime(Coppedge et al., 2021; Lührmann, Tannenberg, and Lindberg, 2018)
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regime changes are likely once a regime change has happened. This second notion neatly ties in the
final theoretical piece of how individual country governance trajectories can cause wave-like patterns
when aggregated to the global level; regime consolidation. Regime consolidation is a gradual process
which happens as the political elites to an ever larger extent start to accept the current rules, i.e.
regime, for selecting and maintaining political leaders as ’the only game in town’ and primarily work
within this system to gain political power. The primary focus on regime consolidation has traditionally
focused on democratic consolidation as a bulwark against autocratic reversals in newly democratic
countries (see for instance Diamond, 1994; Svolik, 2008). However, consolidation also happens in
autocratic regimes, as the ruling elites use the powers of the state to stabilize patron-client networks
or to build the infrastructure of or organization to codify the autocratic rule (Göbel, 2011). Examples of
consolidated autocratic regimes are for instance China, North Korea, and Cuba.
In all, the argument outlined above indicates that democratization and autocratization on the
individual country level is generally a slow-moving, gradual, process, except when the country is
faced with critical junctures in the form of regime change. At these junctures of regime change, the
likelihood of rapid democratization or autocratization, as well as additional regime changes, are
greatly increased. To provide further empirical evidence of these patterns, we can investigate how
the average absolute daily change in the VDEM EDI score changes and the average likelihood of
experiencing a regime change based on the duration of the regime. These patterns can be found in
Figure 3, which clearly shows that changes in democratic and autocratic governance are indeed largest
shortly after a regime change. Similarly, the risk of an additional regime changes is substantively
higher in the immediate aftermath of a regime change and then slowly tapers off during the following
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Figure 3. Smoothed average absolute change in the VDEM EDI score (left) and smoothed daily probability of
regime change (right) depending on the age of the regime (in days) for all political regimes 1789-2020.

What the patterns seen in Figure 3 indicate is that on the individual country level, regime changes
tend to cluster in time as the new regime is most vulnerable in the first few years of its existence.
Similarly, large changes in governance, i.e. rapid democratization or autocratization, also tend
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to cluster in time as these changes are most pronounced in the immediate aftermath of regime
changes and must therefore also cluster in time around the clusters of regime change. These two
intertwined processes lead to the same patterns which were seen in Figure 2, where we can see
that the EDI score was relatively stable for both Egypt and Portugal over time, except for the time
around regime changes where the EDI score changed rapidly. These two processes of how and when
rapid change in governance happen on the individual country-level can now be paired with the
mechanisms of contagion and prevailing nostrum to create an understanding of how and why ’waves’
of democratization and autocratization start and how they may end.

2.2

Contagious regime change and the prevailing nostrum
In order to move from rapid changes in governance on the individual country-level to waves of
democratization and autocratization on the global level, we can pair the argumentation on regime
change, critical junctures, and rapid governance change outlined above with the notions of contagion
and ’prevailing nostrum’ outlined by Huntington in 1991. In Huntington’s original formulation these
two mechanisms focused specifically on the diffusion of democratic and autocratic rule, and it has
been 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 can, however, also be though of in terms of regime change, conceptualized as above.
For instance, during the Arab Spring, a regime change following successful protests in Tunisia rapidly
spread through the region causing regime changes in Egypt, Libya, and Bahrein. Similarly, the ’color
revolutions’ in former Soviet republics in Eastern Europe during the early 2000s can be thought of
as regime changes which spread through multiple countries following successful regime changes in
Georgia in 2003. This notion that regime changes spread across borders has also been investigated,
and it has been shown that diverse types of regime change events from successful protests to military
coups tend to cluster in time and space (Hale, 2013; Bamert, Gilardi, and Wasserfallen, 2015; Li and
Thompson, 1975).
Empirically, it is easy to show that regime changes truly are contagious. By repeating the empirical
exercise from Figure 3 above, but instead of looking at the relative risk of regime change based on the
age of the regime we look at the relative risk of regime change based on the number of days since the
latest regime change in the geo-political region2 we can see that the risk of a regime change is indeed
highest in the immediate aftermath of a regime change anywhere else in the region. Compared with
the risk of regime change following a domestic regime change, we can, however, see that the risk
tapers off much faster for regional regime change compared to domestic regime change, although it
remains elevated almost 10 years after the last regional regime change. We can also see that even
when a regime change does not happen, regime changes in other countries in the region seem to
2 The geo-political region is defined in accordance with the VDEM project’s region variable e_regiopol (Coppedge et al., 2021)
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increase the likelihood of observing changes in governance on the individual country level.

Figure 4. Smoothed daily probability of regime change depending on the number of days since the last regional
regime change for all political regimes 1789-2020.

Taken together, this argumentation and these empirical patterns suggest that rapid changes in
governance on the individual country-level are most likely following a regime change. Regime changes
in turn tend to cluster temporally on the individual country-level and spatio-temporally in the region
or neighborhood where the country is located, which may lead to rapid changes in the governance in
those countries as well. Thus, a single regime change in a single country may spread from this single
country to affect multiple other countries, causing a rapid change of governance in several countries
and thereby causing a ’wave’ of regime changes. If, then, the regime changes and governance changes
tend to also follow the global trends of governance, or ’the prevailing nostrum’, then changes on
the individual country-level could plausibly give rise to the pattern of waves of democratization and
autocratization on the global level. Yet, this argumentation still 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
In the section above, I argue that it is possible that the wave and counter-wave like pattern of
democratization and autocratization could occur through a combination of cross-border contagion
of democratization and autocratization events, in conjuncture with the prevailing nostrum, i.e. the
current regional- and global trends of democratization. I also argue that the start of these waves
and counter-waves is rapid democratization or autocratization at critical junctures on the individual
country level which then may spread to other countries in the neighborhood or beyond. Yet, whether or
not rapid democratization or autocratization in a single country will spread to other countries is largely
a random process as seemingly insignificant events can spread rapidly and seemingly momentous
events remain contained to a single country. Similarly, the occurrence of critical junctures, and the
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direction taken at each critical juncture, can largely 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.
Judged in the light of these arguments, the waves of democratization and autocratization can
then be thought of as self-reinforcing periods of time within the regular process which governs
democratization and autocratization globally, rather than periods in which the underlying process
itself changes. The occurrence of these waves would then be based on the three sources of randomness,
i.e. the occurrence of critical junctures on the individual country level, the direction and rapidness of
change at critical junctures on the individual country level, and whether or not a democratization or
autocratization will spread from the individual country to its neighborhood. A wave will then randomly
occur when a democratization or autocratization spreads from one country to additional countries.
The wave will gather strength as further countries are swept into the wave, and will continue to
spread democracy or autocracy until it either runs out of steam as the new regimes created during
the wave become consolidated as the rate of democratization or autocratization decreases, or until a
sufficiently large number of countries move in the opposite direction to stifle the wave and/or cause a
counter-wave. Thus, even if the process which governs democratization and autocratization would
remain stable and non-changing through time, the process would still tend to occasionally exhibit a
wave-like pattern when aggregated to the global level simply as a function of the inherent randomness
and self-reinforcing nature of the underlying process.
However, to be able to judge whether or not the waves of democratization and autocratization are
consistent with stable process we would need access to more than one iteration of the historical record.
To counter the fact that we only have access to a single historical record in which waves were observed,
I propose testing the waves hypothesis by developing a dynamic simulation model which accounts for
the contagion, consolidation, and critical juncture mechanisms described above, as well as the highly
random nature of the trajectories taken at the individual country level. By using such a simulation
model and repeatedly simulating the historical record we can compare the observed historical reality
with the simulated historical records in order to assess whether or not the historical record, with its
waves of democratization and autocratization, is consistent with the simulation model. If the historical
record is consistent with the simulation model, then the pattern of ’waves’ of democratization and
autocratization can be thought of as a naturally occurring pattern given the underlying process of
democratization and autocratization. If, on the other hand, the historical record is not consistent with
the simulation model, this would imply that the ’waves’ are indeed indicative of repeated structural
changes of the underlying process of democratization and autocratization.
It is worth noting that the goal of this simulation model is not to find the true process of democratization and autocratization on the global level which is beyond the scope of this paper, and quite likely
an impossible task. Rather, the goal of the simulation is simply to assess whether or not the historical
record is consistent with a stable process. If it can be shown that the wave-like pattern can occur even
within a relatively parsimonious simulation model this would give support to the hypothesis that the
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waves originate from a stable process, as such a parsimonious model by design only sketches the
outline of the true underlying process.

4

Methodology
To evaluate the hypothesis of a stable process of democratization and autocratization this paper
uses a dynamic simulation approach (Hegre et al., 2013) to simulate governance trajectories on the
country-day level for all independent states between 1789 and 2020 using data from the VDEM project
(Coppedge et al., 2021). Dynamic simulation is a useful tool when evaluating processes (or making
predictions for processes) where the distribution of future values of the outcome is dependent on
the previous values of the outcome. To account for this, the dynamic simulation model works by
simulating through an 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 t. 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. The model
can then make a prediction for the outcome variable(s) at time t+1 using the updated data from time t
as the input features. This updating of the data allows the model to take account the history of the
process in each simulation.
Using dynamic simulation in this way implies that each simulation can be thought of as a single
counter-factual, simulated, reality. By running a large number of simulations and comparing the
patterns of democratization and autocratization which arise in the simulations to those observed in
the historical record it is then possible to assess whether or not the the observed historical record is
consistent with the simulated process. The time steps were selected as days rather than months since
it is theoretically possible for countries to experience multiple regime changes within one month, and
since diffusion of events may happen faster than on a month-by-month basis.
The simulated process in this paper aims to account for all three sources of randomness outlined
in section 3 above, i.e. the occurrence of regime change (critical junctures) on the individual countrylevel, the effect of the regime change on the individual country level, and effect of these individual
country-level changes on the neighborhood and beyond. To do this, the simulation model will for each
country-day dynamically simulate both regime change and changes in the democratic governance,
and update individual country-level variables as well as diffusion variables based on this dynamic
simulation. Regime change is defined in the same way as in Djuve et. al. (2020) , i.e. as a change of
’the set of rules that are essential for selecting political leaders and for maintaining them in power’
and is measured through the v3regendtype variable in VDEM(Coppedge et al., 2021). In addition, as
different types of regime change is expected to have different effects on the change in the EDI and
have different effects on the countries in the neighborhood, regime change is further divided into
broad categories based on the classification of Djuve et. al. Specifically, three categories of regime
change will be used; coups, containing military coup d’etats as well as coups by other actors and so
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called ’self-coups’3 ; liberalization, containing both liberalization guided by the incumbent regime
and liberalization by other actors4 , and other regime changes.5 Democratic governance is measured
through VDEM’s broad Electoral Democracy Index6 (EDI), which is a composite index of several VDEM
indicators focusing on the electoral principles of democracy ranging from 0 to 1 where 1 represents
the theoretical maximum score for a perfect democracy(Coppedge et al., 2021). As there are natural
ceiling and floor effects of the EDI at 0 and 1, this index is logit transformed in the modelling section,
allowing the index to range from −∞ to ∞.
The simulation model is based on three layers of models. First, in order to simulate regime change,
a set of three logistic regression models is estimated which predict the likelihood of the three different
types of regime change. Second, as the vast majority of country-days do not entail any change in
the EDI, a layer of two logistic regression models are used to predict the likelihood that either a
positive change or a negative change in the EDI happens for each country-day. Lastly, a set of two
linear regression models are estimated which are used to predict the magnitude of positive and
negative change in the EDI conditional on that a positive or negative change has happened. As one
of the goals of the simulation is to investigate whether the wave-like pattern of democratization
and autocratization can be mimicked using only a relatively parsimonious simulation model, all
independent variables in the model are variables which are related to regime change, EDI, and the
regional and global diffusion of these concepts. The only exception to this is in the second layer of
models where a linear yearly trend is included as a parameter in both logistic regression models to
account for the higher frequency of changes in the EDI in the later part of the historical record.7
Limiting the variables of the simulation to those which can be dynamically updated excludes
variables which are usually used when investigating democratization, such as economic variables
broadly associated with the modernization theory. In terms of these simulations, the broader modernization theory can be thought of as being part of the underlying process, and perhaps then represent
the ’inexorable force’ of gradual increased democratization.8 . That all independent variables in the
model are simulated also prevents data leakage from the observed historical record to the simulations,
as no data enters the simulations apart from the EDI score a country has when it enters the global
system.
The regression results for the seven models estimated on the full historical country-day data set
3
4
5
6
7

Categories 0-2 in VDEM’s v3regendtype classification
Categories 9 and 11 in VDEM’s v3regendtype classification
Containing the remaining 8 types of regime changes in v3regendtype
v2x_polyarchy
This higher frequency of changes in EDI is likely due to higher frequency data and better data collection methods. The parameter
estimates for the yearly trend can be seen in Table 4 in the appendix which shows that the trend is indeed positive indicating a
higher frequency of change in the later part of the time period. It should be noted that the yearly trend is similar in magnitude
for both positive and negative changes in EDI and does not seem to drive the global trend in any systematic way. For a
comparison, the mean predicted change in the EDI, i.e. the mean of Pr(∆EDI > 0|X) · E (∆EDI|X, ∆EDI > 0) + Pr(∆EDI <
0|X) · E (∆EDI|X, ∆EDI < 0) where X are all covariates in the associated logistic and linear regression models, across all
country-day observations is plotted for the model sets including and excluding the yearly trend in Figure 9 in Appendix A. This
figure shows that while the magnitude of the expected change is slightly different for the two models the general patterns are
the same.
8 This inexorable force would not necessarily be directly visible in the regression results, but would be visible as the mean average
change in the EDI across country day observations.
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can be seen in Tables 3-5 in Appendix A. This appendix also gives more detailed information about the
selection of variables for the models and the computation of transforms of the variables. It should be
noted that while these regression tables imply that the models are not very parsimonious, all variables
included in the models, except the yearly trend, are transformations and diffusion variables based
on only four core variables, the individual country level EDI, the country level change in EDI, the age
of the regime and the type of regime change which created the regime. While the regression results
in Appendix A do not help us answer the fundamental research question of the paper, they broadly
support the theoretical framework outlined above as they seem to indicate that both regime changes
and regional regime changes, as well as the regional and global trends are strongly correlated with
both the likelihood of new regime changes and the likelihood (and magnitude) of changes in the EDI.
The simulation process itself is described in Figure 5 below, and consists of two stages; the
estimation stage and the simulation stage.

Figure 5. Flowchart of the simulation process. The regression estimates for the models of layers 1-3 can be found
in Tables 3-5 in Appendix A. Note that the estimates in Tables 3-5 are based on the original observed data while in
the individual simulations they are based on bootstrapped samples.

In the estimation stage the three layers of regression models in the simulation are estimated to
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obtain the parameters needed for the three layers in the simulation stage. The three layers thus
give parameter estimates used to calculate the probabilities of regime change and change in EDI,
as well as to estimate the magnitude of the change in EDI conditional on a change happening. To
obtain these parameters, the set of 7 models are estimated at the start of each simulation and the
parameters extracted. In order to take into account the uncertainty of the models, the parameters
are uniquely estimated for each run of the simulation by drawing a bootstrapped sample of the full
historical country-day data set and estimating all regression models on these bootstrapped data.
In the simulation stage of the simulation process the simulations themselves are set-up. They start
with all countries in the world in 1789, and are simulated forward one day at a time. For each countryday, the probabilities of all categories of regime change (coup, liberalization, other, no change) is
estimated using the parameters from the estimation stage, after which a random draw of regime
change is made. Conditional on this draw, the likelihood of a positive or negative change in the EDI is
drawn, and the absolute change in the logit of EDI conditional on a change taking place is estimated,
again using the parameters estimated on the bootstrapped data. A random draw for any change in
the EDI is then drawn (positive, negative, or no change), and if an EDI change is drawn the country’s
EDI is updated using a random draw of the estimated absolute change in EDI.9 All dynamic variables
are then updated and the simulation moves on to the next day. Countries enter the simulation on the
day they are entered into the VDEM data sets, and are removed from the simulations when the cease
to exist, either temporarily (e.g. Poland 1796-1918) or permanently (e.g. German constituent states
post 1871). To ensure enough variation to evaluate the occurrence of the wave-like pattern among the
simulated trajectories of global governance 1000 simulations were run in total for the main simulation
model.10 The simulations were run at the UPPMAX high performance computing cluster, with each
simulation using approximately 16 core hours.

4.1

Evaluating the existence of waves and wave-like patterns
To answer the two questions of the paper, i.e. (1) whether or not the wave-like pattern of democratization and autocratization is consistent with a stable process, and (2) whether or not the third wave of
autocratization is consistent with such a process, we need to define what waves of democratization
and autocratization are, and what constitutes a wave of the same magnitude as the third wave of
autocratization, so that we can investigate whether or not these patterns occur in the simulations.
As seen in Figure 1 and discussed in section 1, there are many ways to conceptualize the waves of
democratization and autocratization. As this paper uses a continuous measure of democracy, the
VDEM EDI score, the paper is limited to opearationalizing the wave-like patterns in terms of changes
9 This random draw is based on the gamma distribution with mean set to the estimated absolute change in EDI and the variance
set to the MSE of the regression model from which the absolute change eas estimated. The gamma distribution was chosen as
the distribution to make random draws from since the magnitudes are strictly positive and unbound, and because the gamma
distribution allows for separate parametrization of the mean and variance.
10 9 out of the 1000 simulations did not finish due to a convergence issue and were excluded from the main analysis, leaving 991
simulations in the main analysis.
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to the mean global democracy and the net proportion of democratizing countries. A country is
considered to be democratizing every day in which the EDI score is higher than it was 1 year before, i.e.
365 days before, and autocratizing every day in which the EDI score is lower than it was 1 year before.
Changes to the mean global democracy and the net proportion of democratizing countries are then
operationalized as the mean change in the logit of the EDI score across all countries and the difference
in the proportion of countries democratizing and autocratizing for every day in the simulation. By
using means of country-day level variables, instead of changes on the global level directly we avoid
the problem of trends in the global data appearing by more or less democratic countries entering into
the global system. By only looking at the mean changes and whether countries are democratizing or
not these trends are independent on the level of democracy for countries entering the global system.
These measures of global trends in democratization and autocratization are highly volatile due to
the set up of the simulations, since most country-day observations see no change but occasionally
large changes happen. To counter this issue, these measures are smoothed using the 5 year moving
average, i.e. the moving average across 1825 days,11 to show whether the world is trending towards
democracy or autocracy. If these 5 year moving averages are above 0, the world is trending towards
democracy, and if they are below 0 the world is trending towards autocracy. These moving averages
for each day in the observed historical data in Figure 6 below.

Figure 6. 5 year moving averages of mean change in logit EDI and net proportion of democratizing countries
1791-2020 in the observed historical data

The three commonly identified waves of democratiza-tion and autocratization, see Figure 1
as a reference, are clearly visible in Figure 6 as the prolonged periods of global trends towards
democratization and autocratization. However, it should be noted here that based on the definition
provided above the long first wave of democratization would by this definition be considered multiple
11 Five years was selected for the moving average to ensure that the current trends are truly seen and such that small concentrated
events do not have an out-sized effect on the moving average. The length of the moving average simply affects the smoothness
of the curves, and do not have any major impact on the main conclusions of the paper.
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waves which were occasionally broken off by shorter periods, or wavelets, of autocratization, most
notably following the revolutions of 1848 and during World War I.
An issue with comparing this historical record with the simulations is that since the waves are
expected to appear and disappear at random points in time, rather than match the times of the waves
in the historical record. However, if the historical record is consistent with the simulation model we
would still expect that the number of waves in aggregate across all simulations to be similar to the
number of waves observed in the historical record. To investigate the approximate timing of the waves
we can calculate the proportion of simulations, for each day, in which the moving average is above or
below 0 in order to see how often and when the global trends of governance change. In addition, we
can calculate the number of periods during which these moving averages are above and below zero
in order to compare the number of waves in aggregate across the simulations with the number of
waves in the historical record.
To distinguish ’waves’ of democratization and autocratization from shorter periods, or wavelets,
of democratization and autocratization, we separate these calculations for periods during which the
moving average is above or below zero for five consecutive years (waves) from those periods where
the moving average is above or below zero for more than one but less than five consecutive years
(wavelets).12 As the moving average may fluctuate between a positive and negative state when near
zero, periods during which the five-year moving average is above or below zero for less than a year are
not considered to break the wave(let). Using these definitions, we calculate the number of democratic
and autocratic waves and wavelets in the historical period. These are shown in Table 1 below.
Table 1. Number of autocratic and democratic waves and wavelets in the historical data

Operationalization

Direction

Type

Total #

# 1789-1900

# 1900-2020

Change in logit EDI

Autocratic

waves

4

1

3

Autocratic

wavelets

5

4

1

Democratic

waves

8

5

4

Democratic

wavelets

0

0

0

Net proportion of

Autocratic

waves

3

1

2

democratizing countries

Autocratic

wavelets

6

4

2

Democratic

waves

7

4

4

Democratic

wavelets

1

1

0

12 It should be noted that by this definition, the ’second wave of autocratization’ when operationalized in terms of net proportion
of democratizing countries would be considered a ’wavelet’ as the moving average of the net proportion of democratizing
countries is only negative for approximately 4 years and 10 months (1757 days).
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These definitions of waves differ somewhat from the three waves- and counter-waves identified
by, for instance, Huntington (1991b) and Doorenspleet (2000). However, a closer inspection shows
that the main difference to the traditional definition is that, as we saw in Figure 6 above, the first,
long, wave of democratization is broken up by a number of autocratic wavelets. In addition, when
using the definition provided for a wave using net proportion of democratizing countries, the second
wave of autocratization is only considered a ’wavelet’ by this definition. While the specific cut-offs for
what is considered a wave or a wavelet are essentially arbitrary, using these boundaries allows us
to evaluate the observed historical pattern to the pattern observed in the simulations, and we can
therefore use these calculations of the number of waves and wavelets as an additional check to verify
whether or not the historical pattern is likely to have occurred from the same type of process as the
simulation model is based upon.
In addition to just investigating the wave-like pattern of democratization and autocratization, this
paper also aims to investigate whether or not the third wave of autocratization specifically is consistent
with the underlying process. In order to do this there are a number of different measures which can
tell us whether or not this is the case. First, we can look at the proportion of simulations where a wave
of autocratization occurs in the later stages of the simulation. Second, among those simulations which
experience an autocratic wave in the later stage of the simulation, we can investigate the magnitude
of this autocratic wave by comparing the simulated drops in the global EDI with the historical record.
If the third wave of autocracy is consistent with the simulated process we should expect waves of
autocratization of at least the same magnitude as the current third wave of autocratization to not be
rare in the later stages of the simulations. In the historical record, the mean global EDI peaked in 2010
and has during the third wave of autocratization dropped 0.0167 points at its (current) maximum drop.
However, as the waves in the simulations do not need to occur at the same time as they do in the
historical data, I will define a ’third wave of autocratization-like’ waves to be a wave of autocratization
in the simulated data which begins after the year 1999 and causes a (maximum) drop in the mean
global EDI of at least 0.0167 points. The cutoff date of the year 1999 is essentially arbitrary, but is
situated reasonably far after the last major influx of new independent countries into the global system
in the late 1980s to mid 1990s.
In order to gauge the simulation model’s robustness to alternative specification, two alternative
simulation models were run. In the first alternative specification, the first layer of the modelling,
i.e. the regime change models, were removed from the estimation, and all variables relating to
regime change and diffusion were removed from the second and third layer. In the second alternative
specification, countries were allowed to enter the global system at the regional mean of the EDI rather
than at their true historical value, and the global mean of EDI when the country was the first country to
enter the global system in the region. These alternative specifications help us judge partly whether or
not all three layers of the simulation is needed in order for the historical record to be consistent with
the simulation model, but may also help us prod what causes democratization and autocratization to
move in a wave-like pattern. As these simulations are computationally expensive, only 100 simulations
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were run for each of the two alternative specifications.

5

Simulation Results
Figure 7 shows the 991 simulated trajectories of mean global EDI over the entire simulation period, with
the observed historical trajectory superimposed in black. While this figure does not tell us whether
or not ’waves’ of democratization and autocratization appear in the simulations, it shows that the
simulated trajectories seem to conform relatively well to the observed historical record with regards
to the general trend of governance over time. At certain points in time, most notably around the
revolutions of 1848 and following the first world war, the observed historical record end up near the
most extreme simulations in terms of democratic development, but across the entire time period the
observed historical record is well withing the bounds of most simulated trajectories. This is perhaps
not surprising as the simulation model is based on parameters estimated from the observed historical
record, but shows that the simulations are consistent with the overarching trends in the historical
record.

Figure 7. Simulated and observed trajectories of mean global EDI. Thick black line represents the observed
historical record while the gray thin lines each represent one of the 991 simulated trajectories.

To investigate whether or not the repeated wave-like pattern of democratization and autocratization in the historical record is consistent with the simulation model, we count the number of
democratic and autocratic waves and wavelets in the simulations across both operationalizations of
waves outlined in section 4.1 above. The summary statistics for the number of waves and wavelets, as
well as the observed number of these waves and wavelets can be seen in Table 2 below. The results in
this table show that the mean and median number of democratic and autocratic waves and wavelets
are generally close to the number observed in the historical record. The only major deviation from
this pattern is with regards to the democratic wavelets which occur more frequently in the simulations
than in the observed simulations, except in the period 1789-2020 when operationalized in terms of
net proportion of democratizing countries. While this deviance could be considered problematic for
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Table 2. Summary statistics on the number of waves and wavelets per simulation

Operationalization

Period

Direction

Size

Mean

Median

Q05

Q95

Observed#

Change in logit EDI

1789-2020

Autocratic

waves

3.6

4

1

6

4

Autocratic

wavelets

5.4

5

2

9

5

Democratic

waves

7.9

8

5

11

8

Democratic

wavelets

2.1

2

1

4

0

Autocratic

waves

2.0

2

1

4

3

Autocratic

wavelets

2.6

2

1

4

1

Democratic

waves

4.1

4

2

6

4

Democratic

wavelets

1.3

1

1

2

0

Autocratic

waves

3.9

4

2

6

3

of democratizing

Autocratic

wavelets

6.1

6

2.5

10

6

countries

Democratic

waves

8.0

8

5

11

7

Democratic

wavelets

2.2

2

1

4

4

Autocratic

waves

2.5

2

1

4

2

Autocratic

wavelets

2.9

3

1

5

2

Democratic

waves

4.6

5

3

6

4

Democratic

wavelets

1.5

1

1

3

0

1900-2020

Net propportion

1789-2020

1900-2020
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arguing that the simulation model is consistent with the historical record, it is worth remembering that
the cutoff point for what is considered a ’wave’ versus a ’wavelet’ is essentially arbitrary, and looking
at the sum of democratic waves and wavelets instead of them separately shows that the number of
waves and wavelets occurring in the historical record never fall outside the 5th or 95th percentiles of
the simulations and are still generally close to the mean and medians. Overall these results indicate
that the wave-like patterns of democratization and autocratization are broadly consistent with the
proposed simulation model.

5.1

The third wave of autocratization
Having established that the wave-like pattern of democratization and autocratization is broadly
consistent with the historical record, we can now turn to the question of whether or not the autocratic
waves similar to the third wave of autocratization are common in the simulations. Figure 8 below show
the proportion of simulations for each date in the time period where the five year moving average of
mean change in logit EDI (upper pane) and net proportion of democratizing countries (lower pane) is
positive. I.e. the proportion of simulations for each date which are democratizing according to the
two different definitions. From this figure we can see that a majority of simulations are democratizing,
but from Table 2 above we know that for the individual simulations this happens in waves. The figure
also shows that at the end of the time period when the third wave of autocratization begins in the
historical record, just below 25% of simulations are autocratizing when operationalized in terms of
mean change in the logit EDI, and around 35% when operationalized in terms of net proportion of
democratizing countries. These patterns do not, however, tell us anything about the magnitude of
change in these simulations.
To get at this we use the definition of ’third wave of autocratization-like’ waves provided in section
4.1 to measure the proportion of simulations in which an autocratic wave starts after the year 1999
and which causes the global mean of the EDI to drop by at least 0.0167. If the simulation process is
not consistent with the third wave of autocratization, we would expect waves of autocratization of
at least this magnitude in the later part of the simulated time period to be rare. However, using this
definition the results show that 15.9% of the simulations experience an autocratic wave of at least this
magnitude when the autocratic wave is defined in terms of net proportion of democratizing countries
and 13.4% of simulations when the autocratic wave is defined in terms of mean change in the logit
EDI. These results clearly show that given the proposed simulation model waves of autocratization in
the later part of the time period with at least the same magnitude as the third wave of autocratization
are not rare, and thus fully consistent with the stable process. The cutoff point at the year 1999 is
clearly an arbitrary choice, but even moving this threshold to the year 2009, i.e. so that the third wave
of autocratization is only allowed to begin in 2010, shows that 7.2% and 7.0% of simulations in the
two different operationalizations still experience ’third wave of autocratization-like’ waves.
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Figure 8. Proportion of simulations with positive 5 year moving averages of mean change in logit EDI (upper pane)
and net proportion of democratizing countries (lower pane) across all simulations during the entire simulated
time period, with the global trends from the historical data superimposed with colors.

5.2

Alternative simulation model specifications
The results for simulations using the alternative model specifications, with one model specification
being run without the regime change and diffusion variables and the other with countries entering
into the global system at their regional or global (if they are the first country to enter the region)
mean of EDI, highlight some interesting patterns. These results, which can be found in Appendix
B, show that for the first alternative specification, when excluding the regime change and diffusion
variables in the simulation, the simulations almost exclusively trend towards democratization. This is
especially the case in the later stages of the simulated time period. In this alternative specification the
number of observed waves and wavelets, seen in Table 6, are also far fewer in this model specification
and the observed number of waves and waves are frequently outside the 5th or 95th percentiles of
the simulations. Additionally, no simulations experience ’third wave of autocratization-like’ waves
towards the end of the observed time period.
For the second alternative specification, i.e. when countries enter the global system at their
regional or global mean of EDI, it is clear from Figure 11 that the simulated trajectories of the global
mean of EDI no longer resembles the historical process. However, looking at the number of waves
and wavelets in the simulations, Table 7, we can see that the number of waves and wavelets are still
consistent with the historical record although there seems to be slightly more waves and wavelets
in this simulation model compared to the main simulation model.13 In addition, Figure 13 shows
that in this alternative specification of the model, a larger proportion of simulations trend towards
autocratization in the later stage of the time period, and 29% of the simulations experience ’third
wave of autocratization-like’ waves after 1999.
The results from these alternative specifications highlight a number of interesting features. First,
13 This difference may, however, be due to the lower number of simulations run using this alternative specification
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it seems as if the wave-like pattern of democratization and autocratization is not primarily driven by
changes in the global EDI due to the entry or exit of countries in the global system. Second, these
alternative specification highlight the importance of the regime change and diffusion variables for
the appearance of his pattern of repeated cycles of democratic and autocratic waves.

6

Conclusions
The evidence from the simulations presented above seem to suggest that the underlying process
which governs democratization and autocratization on the global level is consistent with a stable
process, which tends to oscillate in a wave-like pattern due to contagious political events which tend
to cluster in space and time. In addition, the simulations show that under such a process the current
third wave of autocratization is not uncommon with more than 13% of simulations experiencing third
wave of autocratization-like waves in the 21st century.
What do these results imply for the future of democratization on the global level? The third wave
of autocratization has clearly arrived and the long third wave of democratization has come to an
end. Yet, since the stable process used for the simulations is consistent with the historical record
we can investigate some possible scenarios using the simulations which experienced ’third wave of
autocratization-like’ waves. Among the 158 and 133 simulations which experienced a ’third wave of
autocratization-like’ wave for each of the two operationalizations approximately 30% and 40% of the
simulations respectively had their ’third wave of autocratization-like’ wave end before the end of the
simulation period at the 31st of December 2020. Among these ended ’third waves of autocratization’
the mean length of the waves were 4133 days and 2798 days respectively. Similarly, as the pendulum
of global governance trends for these simulations returned toward democratization approximately
50% of the simulations recovered to at least the same level of mean global EDI as before their third
wave of autocratization by the end of the simulation period.
With regards to the future of democratization on the global level this may be interpreted as
calming results as there appear to be a stable underlying process which governs the development of
democratization and autocratization on the global level and this process tends to oscillate between
trending towards democratization and trending towards autocratization. As the underlying process
seems intact and the third wave of autocratization is consistent with the process we could expect the
process to, in time, revert back to favoring democratization.
While this is a tempting, and not implausible, interpretation of the results from this paper it is not
the only possible interpretation. Another interpretation is that the pattern favoring democratization
is largely driven by countries entering into the global system. While the measures used to capture
the trends are not affected directly by countries entering into the global system of states (countries
which do not exist cannot democratize or experience changes to their EDI), countries entering the
system still has an effect on the simulation in that they affect the regional and global polyarchy
levels. In addition, it is not implausible that countries tend to move in a certain regime-change and
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governance-development pattern following their entry in the global system. If this is the case, the
rapid democratization during the second- and third waves of democratization could conceivably be
driven by a common pattern of governance development among countries which enter the global
system. The third wave of autocratization can then be thought of as a common trend of ’correction’
following a common trend of democratic development following the entry of a large number of states
in the global system. If this interpretation is correct then the current wave of autocratization is still
likely to ’ebb’ in time, but a return to the rapid increase of global democracy seen in the second and
third waves of democratization will be less likely, unless a large number of new states once again
enter the global system. While some states still occasionally enter the global system, it today seems
unlikely that similar number of states would enter into the global system as they did during the period
1945-1991.
The implications may also differ depending on how the underlying trend of the development of
global democracy is conceived. This paper has intentionally not explicitly modelled the underlying
trend of democratization or autocratization. Instead, the underlying trend of the process is only
visible through the difference in likelihood of positive and negative changes in the EDI in the models,
as well as the difference in average magnitudes of the positive and negative changes. While this
approach allowed the paper to focus more closely on the wave-like pattern of democratization
and autocratization, it also makes it more difficult to draw firm conclusions or produce certain
predictions for the future of democratization as what has been shown is that the wave-like pattern
of democratization and autocratization is likely to continue, but not necessarily that the underlying
trend will continue to favor democratization. Further studies which also incorporate arguments
about the drivers of the underlying trend of democratization and autocratization, such as the broader
modernization theory, should therefore be conducted to provide further insights into the future trends
of the development of democratic governance globally.
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Appendix A: Regression results and details on modelling
The regression tables for the three layers of models estimated on the full country-day data are
presented below. All variables are functions of the regime age/duration, the mode through which
the regime came into existence, the EDI score, and the change in EDI. The variables included in the
models were selected based on theoretical reasoning, and the exact transformations were selected by
an analysis of the log likelihood and Aikaike Information Criterion (AIC) in layers 1 and 2, and adjusted
R2 in layer 3, based on estimation on the full country-day data. Halflife transformed variables are
coded sequentially such that the effect of the variable halves in a specific amount of time, for instance
1 or 3 years. Formally, the duration variables are thus simply calculated as x hl ,t = 0.5d t /h where x hl ,t is
the halflife variable at time t d t is the duration in days at time t and h is the halflife time. The duration
is reset to zero whenever an event (regime change, or regime change in the region) happens. The
cumulative change halflife variables are coded such that x hl ,t = 0.51/h · x hl ,t −1 + x t −1 where x hl ,t is the
halflife variable at time t , x hl ,t −1 is the halflife variable at t − 1 and x t −1 is the actual change happening
at t − 1. The choice between 1 year halflife and 3 year halflife specifications was based on likelihood /
AIC analysis.
Regime start mode was included as a variable in layers 1, which models regime change as a
multinomial event (coup vs liberalization vs other vs no regime change), of the model as theoretically
we would expect the mode which brought the regime into place to affect the stability of the regime.
Therefore, an interaction between the start mode of the regime and the age of the regime was
also introduced, to better model consolidation effects especially in liberalizations. Excluding the
interaction effects worsened the model in terms of likelihood / AIC. In layer 1 the level and square of
EDI were also included as we would expect coups to be substantially more likely in less democratic
than democratic societies. Among diffusion variables, time since lats regime change in region, as well
as last coup in region and last liberalization in region were included to model the contagious nature
of regime change and coups. Lastly, the cumulative changes in regional and global mean EDI were
included to capture regional and global trends towards democracy and autocracy.
Layer 2, which models positive and negative changes of EDI as a multinomial event (positive
change vs negative change vs no change), contains many of the same variables as layer 1, apart
from the interaction between start mode of the regime and age of regime, as well as the time since
last regional coup and liberalization. These variables were excluded from layer 2 as layer 2 is not
specifically related to predicting regime change and does therefore not need to model the contagious
nature of regime change, only the diffusion and autocorrelation effects of changes in EDI. In addition,
a yearly trend variable was added in order to compensate for the different frequency of changes in EDI,
potentially due to higher frequency data and better data collection methods. It should be noted that
the yearly trend is similar in magnitude for both positive and negative changes in EDI and does not
seem to drive the global trend in any systematic way. For a comparison, the mean predicted change in
the EDI, i.e. the mean of Pr(∆EDI > 0|X) ·E (∆EDI|X, ∆EDI > 0)+Pr(∆EDI < 0|X) ·E (∆EDI|X, ∆EDI < 0)
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where X are all covariates in the associated logistic and linear regression models, across all countryday observations is plotted for the model sets including and excluding the yearly trend in Figure
9.
In layer 3, which models the magnitude of the change in logit EDI conditional on a change having
occurred, is further reduced as there are few factors related to only the four original variables and
their diffusion which could be expected to influence the size of this magnitude. The main change
compared to layers 1 and 2 is that the diffusion variables measure the mean magnitude of global and
regional EDI changes rather than the change in the regional or global EDI score. This is because I
expect larger magnitude changes to spur larger magnitude changes. The two different specifications
of these variables are highly correlated, but the mean magnitude variables produced better adjusted
R2 scores.
When analyzing these regression results there are a two important caveats to keep in mind. First,
the regression results presented below are those estimated on the full historical country-day data
set. However, since the simulation is dynamic and the four variables from which all variables in
the regression models are computed are dynamically updated the regression results below are not
necessarily representative of the results from the simulation. Secondly, the aim of this modelling is
not to find the true underlying process, the best fitting process, or to use these results to make any
inferences. Rather, the goal of setting up these regression models is simply to investigate whether or
not it is possible to mimic the historical reality with a relatively parsimonious model based on only
four input variables.
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Table 3. Regression results for regime change models (layer 1)

Dependent variable: Regime change

Age of regime
(days, 3 year halflife)
Regime start mode: Liberalization
(dummy)
Regime start mode: Other
(dummy)
Country level EDI
Country level EDI squared
Lower EDI than regional mean
(dummy)
Time since last regime change in region
(3 year halflife)
Time since last coup in region
(3 year halflife)
Time since last liberalization in region
(3 year halflife)
Cumulative change in regional mean EDI
(1 year halflife)
Cumulative change in global mean EDI
(1 year halflife)
Age of regime · Regime start mode: Liberalization
(interaction)
Age of regime · Regime start mode: Other
(interaction)
Constant

Observations
Log Likelihood
Akaike Inf. Crit.
Note:

Coups

Liberalization

Other

(1)

(2)

(3)

1.302∗∗∗
(0.202)
0.348∗
(0.195)
−0.314∗∗
(0.154)
6.552∗∗∗
(1.144)
−14.929∗∗∗
(1.959)
−0.044
(0.104)
−0.570∗
(0.291)
1.171∗∗∗
(0.229)

1.162∗∗∗
(0.316)
−1.132∗∗∗
(0.293)
−0.596∗∗∗
(0.221)
14.873∗∗∗
(1.448)
−16.241∗∗∗
(1.718)
0.111
(0.143)
−0.475
(0.361)

1.112∗∗∗
(0.222)
−0.113
(0.230)
0.158
(0.144)
0.064
(0.808)
−3.834∗∗∗
(1.141)
−0.106
(0.099)
0.953∗∗∗
(0.181)

0.316
(0.541)
−2.439∗∗
(1.102)
−0.266
(0.362)
−0.172
(0.290)
−10.213∗∗∗
(0.217)

1.069∗∗∗
(0.260)
0.982∗∗
(0.473)
3.324∗∗∗
(1.108)
−1.132∗
(0.656)
0.420
(0.413)
−12.764∗∗∗
(0.391)

0.179
(0.365)
1.777∗∗
(0.775)
−1.485∗∗
(0.577)
0.491∗
(0.266)
−10.095∗∗∗
(0.201)

6,710,580
−5,222.787
10,471.570

6,710,580
−2,584.877
5,195.753

6,710,580
−6,086.765
12,197.530

∗ p<0.1; ∗∗ p<0.05; ∗∗∗ p<0.01
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Table 4. Regression results for any change in the EDI (layer 2)

Dependent variable: Any change in EDI

Age of regime
(days, 1year halflife)
Time since last regime change in region
(days, 1 year halflife)
Cumulative change in logit EDI
(1 year halflife)
Lower EDI than regional mean
(dummy)
Cumulative change in regional mean EDI
(1 year halflife)
Cumulative change in global mean EDI
(1 year halflife)
Regime start mode: Liberalization
(dummy)
Regime start mode: Other
(dummy)
Year
(linear trend)
Constant

Observations
Log Likelihood
Akaike Inf. Crit.
Note:

Negative change

Positive change

1.362∗∗∗
(0.048)
0.345∗∗∗
(0.039)
−0.451∗∗∗
(0.050)
−0.255∗∗∗
(0.029)
−0.217
(0.166)
−1.683∗∗∗
(0.347)
0.162∗∗∗
(0.039)
−0.029
(0.034)
0.008∗∗∗
(0.0003)
−23.235∗∗∗
(0.527)

1.350∗∗∗
(0.043)
0.229∗∗∗
(0.036)
0.254∗∗∗
(0.042)
0.094∗∗∗
(0.026)
0.400∗∗∗
(0.111)
0.883∗∗∗
(0.261)
0.200∗∗∗
(0.035)
0.047
(0.030)
0.007∗∗∗
(0.0002)
−21.851∗∗∗
(0.464)

6,710,580
−46,203.490
92,426.990

6,710,580
−55,322.460
110,664.900

∗ p<0.1; ∗∗ p<0.05; ∗∗∗ p<0.01
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Table 5. Regression result for magnitude of change in logit EDI (layer 3)

Dependent variable:
Magnitude of change in logit EDI

Age of regime
(days, 1year halflife)
Cumulative change in logit EDI
(1 year halflife)
Lower EDI than regional mean
(dummy)
Mean magnitude of regional EDI changes
(1 year halflife)
Mean magnitude of global EDI changes
(1 year halflife)
Constant

Observations
R2
Adjusted R2
Residual Std. Error
F Statistic
Note:

Negative changes

Positive changes

−0.192∗∗∗
(0.010)
0.014
(0.011)
0.016∗∗∗
(0.006)
0.047
(0.041)
−0.039
(0.070)
−0.091∗∗∗
(0.004)

0.211∗∗∗
(0.010)
0.012
(0.010)
0.073∗∗∗
(0.006)
0.242∗∗∗
(0.033)
0.127∗∗
(0.061)
0.044∗∗∗
(0.005)

5,879
0.061
0.060
0.220 (df = 5873)
76.132∗∗∗ (df = 5; 5873)

7,215
0.119
0.118
0.234 (df = 7209)
194.355∗∗∗ (df = 5; 7209)

∗ p<0.1; ∗∗ p<0.05; ∗∗∗ p<0.01
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Figure 9. Smoothed mean predicted change in logit EDI across all countries and dates between models including
and excluding the yearly trend variable in the logistic regression models for binary change in EDI
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Appendix B: Alternative model specifications

Figure 10. Simulated and observed trajectories of mean global EDI in alternative specification of the simulation
model without regime change and diffusion variables. Thick black line represents the observed historical record
while the gray thin lines each represent one of the 100 simulated trajectories.

Figure 11. Simulated and observed trajectories of mean global EDI in alternative specification of the simulation
model with countries entering at the regional and global mean instead of their historical value. Thick black
line represents the observed historical record while the gray thin lines each represent one of the 100 simulated
trajectories.
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Figure 12. Alternative specification of simulation model without regime change and diffusion variables.
Proportion of simulations with positive 5 year moving averages of mean change in logit EDI (upper pane) and
net proportion of democratizing countries (lower pane) across all simulations during the entire simulated time
period, with the global trends from the historical data superimposed with colors.

Figure 13. Alternative specification of simulation model with countries entering at the regional and global mean
instead of their historical value. Proportion of simulations with positive 5 year moving averages of mean change
in logit EDI (upper pane) and net proportion of democratizing countries (lower pane) across all simulations during
the entire simulated time period, with the global trends from the historical data superimposed with colors.
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Table 6. Summary statistics on the number of waves and wavelets per simulation without regime change and diffusion variables

Operationalization

Period

Direction

Size

Mean

Median

Q05

Q95

Observed

Change in logit EDI

1789-2020

Autocratic

waves

2.1

2

1

4

4

Autocratic

wavelets

4.6

5

2

8

5

Democratic

waves

6.3

6

4

9

8

Democratic

wavelets

1.7

1

1

3.5

0

Autocratic

waves

1.3

1

1

2.5

3

Autocratic

wavelets

2.1

1

1

4

1

Democratic

waves

2.8

3

1

5

4

Democratic

wavelets

1.2

1

1

2

0

Autocratic

waves

1.5

1

1

3

3

of democratizing

Autocratic

wavelets

4.3

4

1

7

6

countries

Democratic

waves

4.9

5

2

8

7

Democratic

wavelets

1.3

1

1

2

4

Autocratic

waves

1

1

1

1

2

Autocratic

wavelets

1.9

2

1

4

2

Democratic

waves

2.5

2

1

5

4

Democratic

wavelets

1

1

1

1

0

1900-2020

Net propportion

1789-2020

1900-2020
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Table 7. Summary statistics on the number of waves and wavelets per simulation entering countries at their simulated regional mean or global of EDI

Operationalization

Period

Direction

Size

Mean

Median

Q05

Q95

Observed

Change in logit EDI

1789-2020

Autocratic

waves

5.6

5.5

3

8

4

Autocratic

wavelets

5.8

5

2

10

5

Democratic

waves

8.9

9

7

12

8

Democratic

wavelets

3.1

3

1

6

0

Autocratic

waves

3.6

3

2

6

3

Autocratic

wavelets

3.0

3

1

6

1

Democratic

waves

4.8

5

3

7

4

Democratic

wavelets

2.1

2

1

4

0

Autocratic

waves

6.2

6

4

8

3

of democratizing

Autocratic

wavelets

5.9

6

3

9

6

countries

Democratic

waves

8.2

8

6

11

7

Democratic

wavelets

3.6

3

1

7

4

Autocratic

waves

4.5

4

3

7

2

Autocratic

wavelets

2.9

3

1

5

2

Democratic

waves

4.7

5

3

6

4

Democratic

wavelets

2.7

2

1

5.4

0

1900-2020

Net propportion

1789-2020

1900-2020
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