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Abstract
The role of citizens’ collective action for the emergence and consolidation of democracy is generally ana-
lysed within bottom-up theories. However, top-down theories show that elites might impede or promote
both democracy and collective action through a set of strategies which are often unobserved and vary over
time. Democratic persistence and change require then to be assessed in a dynamic framework which con-
siders both citizens and elites’ strategies. For such reason, on a large sample of countries in the period
1971–2014, we jointly estimate the probability of collective action and democracy using a Structural
Dynamic Model. This allows us to account for the dynamic nature of the two political phenomena
under investigation by controlling for their persistence, for initial conditions and time-varying unobserved
heterogeneity. We find that collective action matters for the emergence of democracy but not for its con-
solidation which seems to be related to more structural economic factors.
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1. Introduction

There is a growing consensus that institutions matter to explain countries’ differences in economic
performances (see e.g. North, 1991; Tylecote, 2016). In particular, democracy is a powerful predictor
of countries’ prosperity (e.g. Acemoglu et al., 2019; Alfonso-Gil et al., 2014).

Such findings have resurfaced the question of how democracy emerges and consolidates, in spite of
institutional persistence (Acemoglu and Robinson, 2006). Bringing back the theory of collective action
into models of democratic change (Acemoglu and Robinson, 2006; Olson, 1965; Ostrom, 2005), some
scholars claim that when citizens achieve solving their collective action problem, they might force the
elites to democratize and make coups easier to resist, more costly to undertake and less likely to
succeed (Acemoglu and Robinson, 2001, 2005; Boix, 2003).

The increase of public demonstrations, from the end of World War II to the more recent global
protest wave, has revived these bottom-up theories and the debate about whether citizens’ contribution
to regime change and democratic stability matters or not. Using the level of protests as a proxy of
collective action, several scholars find that citizens contribute positively to democratic change
(e.g. Aidt and Franck, 2015; Aidt and Leon, 2016; Aleman and Yang, 2011; Teorell, 2010).

Such bottom-up theories challenge top-down approaches, which consider the elites the most influ-
ential agents of democratic change (e.g. Jack and Lagunoff, 2006; Lizzeri and Persico, 2004).
Nevertheless, some scholars argue that the dichotomy between top-down and bottom-up theories
is misleading because elites and citizens interact strategically. This happens not only through the
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mechanism of expectations, but also because agents have inter-dependent strategies. For instance,
pro-democracy elites may help citizens solve their collective action problem by threatening a revolu-
tion against the pro-autocracy elites (Ghosal and Proto, 2009; O’Donnell and Schmitter, 1986).

Despite their interdependencies, the bottom-up and top-down theories of democratic change have
rarely been tested simultaneously even if elites’ behaviours might influence both democratic change
and collective action. A possible explanation is that elites’ strategies are often unobservable and change
over time. While most scholars address the presence of unobserved heterogeneity by using fixed- or
random-effects regression and/or instrumental variables, Marino et al. (2020) have recently provided
an alternative empirical strategy, which takes into account unobservable factors by using a latent vari-
able and by jointly modelling top-down and bottom-up theories. In such a way, they overcome the
critical challenge of finding proper instruments in a cross-country framework.1

The strategy elaborated by Marino et al. (2020), however, leaves unexplored whether collective
action is still an important driver of democratic change once the dynamic nature of institutional
change is considered. For this reason, our work explicitly models the dynamics of collective action,
democratic change and unobservable factors. We achieve this aim by estimating a Structural
Dynamic Model (SDM), which jointly models the probability of citizens to engage in some form of
collective action and the probability of elites to democratize and consolidate the democratic system.
We allow these probabilities to depend on previous conditions to model the persistence of collective
action and democracy. Moreover, we account for the possibility that elites might impede or promote
both democracy and collective action in unobservable ways. To capture all sources of unobserved het-
erogeneity (time-constant and time-varying), we introduce a latent variable following a first-order
Markov chain. The spirit of the latent variable is to decompose countries’ unobserved heterogeneity
in a discrete number of states which are allowed to change over time, giving the opportunity to dis-
entangle persistence, change and dependence on initial conditions.

We apply the model to 170 countries from 1971 to 2014 and our results find the role of citizens’
collective action important for democratic change, but not for democratic consolidation. Such findings
stress the relevance of modelling the interaction between citizens and elites, the dynamic nature of the
two political phenomena under investigation and unobservable factors.

The paper is organized as follows. Section 2 describes theories of democratic change and the dif-
ficulties of testing the role of citizens’ collective action on democracy. Section 3 shows the challenges
posed by time-varying unobserved heterogeneity and outlines a strategy to address it. Section 4 intro-
duces the data. Section 5 displays the results of our empirical estimation with the presentation of the
main findings and some robustness tests. Some conclusions and suggestions for further studies bring
the paper to a close in Section 6.

2. Background

When studying democratic change, one generally refers to the unseating of the dictatorship through
elections (the emergence of democracy) and the subsequent long-lasting status of the democratic rule
(democratic consolidation) (O’Donnell and Schmitter, 1986). In such a framework, the focus is on the
implementation of new formal rules in a country, in particular constitutional rules (Ostrom, 2005).

Democratic change has historically been considered as a function of structural socio-economic
variables (Boix, 2003; Lipset, 1959; Przeworski et al., 2000). More recently, it is analysed within agent-
based models that consider transitions as a function both of structural factors and of the behaviours of
two main political agents, citizens (bottom-up approach) and elites (top-down approach).

The bottom-up approach sees elites and citizens as having conflicting political preferences with the
former supporting autocracy and the latter democracy. The emergence of democracy and its consoli-
dation arise because of citizens’ capacity to solve their collective action problem by threatening a

1Searching for good instruments often leads to focus on a single country (Aidt and Franck, 2015), leaving the questions
open to what degree certain patterns can be extended from one country to others.
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revolution (Acemoglu and Robinson, 2001, 2005). Such theories do not make clear whether demo-
cratic change arises because of a latent threat that indirectly pushes the elite to anticipate a democratic
transition or because of the real pressure of collective action.

The top-down approach sees elite’s political preferences and power distribution as the determi-
nants of the institutional outcome with no role left for citizens who are, at best, manipulated. Two
possible elite-led democratization theories have been elaborated. The first assumes that elites openly
relinquish power without social conflict because democracy is in their best interest (Jack and
Lagunoff, 2006; Lizzeri and Persico, 2004; O’Donnell and Schimtter, 1986). The second departs
from the assumption of close-knit elites introducing intra-elite conflict. Some scholars assume
that elites split between pro-democracy soft-liners and pro-dictatorship hard-liners. Democratic
change is more likely when soft-liners help citizens solve their collective action problem and to con-
trast hard-liners (Ghosal and Proto, 2009; O’Donnell and Schimtter, 1986). Others instead claim
that new elites (politically disenfranchised yet rising economic groups) struggle against ruling elites
to obtain credible commitments against expropriation of their income and assets (Ansell and
Samuels, 2010).

When analysing democratic change, both the top-down and bottom-up approaches caution us
about the role of persistence. To explain why dictatorships do not easily collapse, some scholars stress
the role of history (Acemoglu and Robinson, 2006) and path-dependence (Kingston and Caballero,
2009) pointing to the lasting impact of initial and previous conditions of elites’ vested interests and
of citizens’ capacity to solve their collective action problem. Others explain why democratic institu-
tions, once created, are difficult to revert. Democratic stability depends in large measure on structural
factors (e.g. economic development), which change agents’ incentives and preferences for democracy
(Boix, 2003; Epstein et al., 2006; Przeworski et al., 2000).

Starting in the 70s, the increased availability of data allowed scholars to test the two theories above
by focusing either on the role of elites or citizens. When analysing the former, the empirical analysis is
made difficult by the partially unobserved nature of the elite’s behaviours. However, case studies and
historical accounts find that many democratic changes are driven by elites (e.g. Ghosal and Proto,
2009; Lizzeri and Persico, 2004; O’Donnell and Schimtter, 1986). When the role of citizens is
accounted for, quantitative analyses performed on a larger sample of countries also find a positive con-
tribution of citizens’ collective action on democratic change (e.g. Aidt and Franck, 2015; Aidt and
Leon, 2016; Aleman and Yang, 2011; Teorell, 2010).

Given that strategic interactions between citizens and elites are possible, testing the two approaches
simultaneously is crucial.2 However, this is challenging since elites’ behaviours influence democracy
both directly and indirectly, with a series of unobservable actions (e.g. anticipating a revolution, incit-
ing citizens to rebel, organizing a coup). Unfortunately, a measure of these actions is not easily avail-
able, making any empirical appraisal of the role of the elites in the process of democratic change very
difficult.

The presence of unobserved heterogeneity and the potential endogeneity that might derive from it
has been already acknowledged in the empirical analysis of democratic change. Several strategies have
been proposed. For instance, Acemoglu et al. (2008) rely on country fixed effects, which capture only
time-constant unobserved heterogeneity. Others have focused on single countries or specific geograph-
ical areas using instrumental variables (e.g. Aidt and Franck, 2015; Aidt and Leon, 2016). While the
latter is a good identification strategy, it does not allow a generalization of results to cross-country ana-
lysis. Moreover, finding instruments is not always an easy task. Recently, Marino et al. (2020) have
proposed a different strategy by estimating a system of equations and by introducing a latent variable,
which captures both time-constant and time-varying unobserved heterogeneity.

In our work, following the approach proposed by Marino et al. (2020), we build on the existing
evidence on the role of citizens’ collective action on democratic change by taking more deeply into

2Concerning the impact of democratization on inequality, Dorsch and Maarek (2019) indeed show that the two
approaches are not incompatible.
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account the dynamic nature of the two political processes under scrutiny. In particular, we set an
SDM which jointly models elites’ decision to democratize (and sustain democracy once in place)
and citizens’ decision to engage in collective action by disentangling unobserved heterogeneity,
persistence and initial conditions. From this perspective, our contribution takes into account the
coexistence of change and persistence of institutions and, in so doing, fully captures the role of
collective action.

3. Empirical strategy

We model both the probability of elites to democratize and consolidate and the probability of citizens
to engage in collective action. Let Dit = {0, 1} being a binary indicator of democracy, where i is the
country and t the time period, with i = 1, …, N and t = 1, …, Ti.

3 When the country becomes demo-
cratic, the index takes value equal to one. Similarly, let CAit indicating if country i at the time t is
experiencing any collective action.

Suppose Hit is an index capturing a mix of unobservable factors (typically referred to as unobserved
heterogeneity), which systematically affect democracy and collective action. We do not formally char-
acterize Hit, but one can assume that it captures also the unobserved elites’ propensity towards dem-
ocracy and collective action.

In a standard univariate setting where D is the dependent variable and CA the independent
variable, the common approach is modelling the unobservable components by including a set
of subject-specific parameters that can be treated as random (e.g. Persson and Tabellini, 2009)
or fixed (e.g. Acemoglu et al., 2008; Aidt and Leon, 2016). Given the dynamic nature of the demo-
cratic process, it would also be important to include the dependent lagged variable among the cov-
ariates and estimate dynamic random or fixed-effects non-linear models (Wooldridge, 2005),
which are better suited to control for persistence and to avoid the initial conditions problem
(Heckman, 1981).4

However, the above models ignore the presence of time-varying unobserved heterogeneity, making
collective action potentially endogenous and impeding to disentangle true (persistence) from spurious
state dependence (related to unobserved heterogeneity). For such reason, we set a bivariate SDM that
explicitly considers the presence of time-varying unobserved heterogeneity Hit and represents it by a
finite number of discrete groups captured by a latent variable modelled non-parametrically through a
vector of time-varying subject-specific parameters. Finally, potential endogeneity is tackled by jointly
modelling Dit and CAit and capturing persistence through the inclusion of Dit−1 and CAit−1 among the
covariates.

The SDM models Hit in a flexible way by assuming that (i) the subject-specific random parameter
αit follows a first-order homogeneous Markov chain with latent states U(c), forc = 1,…, k, and (ii) such
latent states make Dit and CAit conditional independent given Dit−1, CAit−1 and a set of exogenous
variable xit−1 measuring socio-economic observable structural characteristics.5

The latter is a form of local independence assumption and it implies that, given the set of observ-
able covariates, any source of residual association between Dit and CAit is related to Hit.

To better understand what the latent states stand for, suppose that we could approximate Hit

with a discrete random variable, U, with support in {1, 2, …, c}. Different states c are simply
meant to capture unobserved heterogeneity affecting CA and D after conditioning on xit−1,
CAit−1 and Dit−1, without any assumption on the underlying structure; what matters here is

3Democratic change can also be modelled as a continuous variable, but binary indicators are still a standard practice when
scholars aim at capturing the minimal requirements for a country to be considered a democracy (e.g. the implementation of
the electoral system) (e.g., Acemoglu et al., 2019; Boix, 2003; Papaioannou and Siourounis, 2008; Przeworski et al., 2000).

4The initial conditions problem arises because the dependent variable, measured at the first period, is correlated with the
subject-specific parameters.

5Markov models are not new in the literature on institutional change (Gleditsch and Ward, 1997).
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that a sufficient number of states is used to capture all sources of heterogeneity. Since U jointly
affects CA and D, this implies that our model can be written as a system:

CAit =1(
∑k
c=1

acait(c)Uit(c)+ x′it−1bca + gcaCAit−1 + dcaDit−1 + ycait . 0)

Dit =1(
∑k
c=1

adit(c)Uit(c)+ x′it−1bd + gdCAit−1 + ddDit−1 + ydit . 0)

(1)

where Uit(c) denotes a set of k mutually exclusive dummy variables defining latent states member-
ship in each time period; the parameters αit capture the relative contribution of unobserved het-
erogeneity. The dynamic nature of the process is captured by γ and δ – the lagged effects of CA
and D – which describe persistence (γca, δd) and processes’ crossed effects (δca, γd). Moreover, the
system of equations (1) allows to evaluate the effect of collective action and covariates on demo-
cratic consolidation (Boix, 2003). This is achieved by including in the vector of covariates both the
interaction between xit−1 and Dit−1 and between CAit−1 and Dit−1.

Finally, (υcait, υdit) are the error terms with standard logistic distribution. They are usually assumed
independent since the latent process makes D and CA conditional independent. Since this assumption
may not be always fully satisfied, we relax it by allowing Dit and CAit being residual correlated condi-
tional on latent states (Li Donni and Thomas, 2019). For this reason, we also include a parameter ρ
capturing potential residual association which still remains after conditioning on xt−1, Dit−1, CAit−1
and unobservable states α(c).

Our proposed model above is displayed in Figure 1.6

The system of equations (1) is usually completed by (i) a set of transition probabilities describing
how countries move between unobserved states, and (ii) the initial probabilities describing how the
pattern of latent states depends on the initial level of democracy, collective action and the other
covariates.

The choice of the appropriate number of latent states is generally done through the Bayesian
information criterion (BIC) by choosing the model with the lowest BIC. More details on the
parameterization of the joint distribution and the estimation procedure are reported in the
Appendix A.

4. Data

Appendix B shows the list of the 170 countries included in our sample, ranging from 1970 to 2014 for
a total of 6,719 observations.7 We consider the classification of regimes elaborated by Papaioannou
and Siourounis (2008) and Acemoglu et al. (2019): they define a binary index (dictatorship/democ-
racy) using an algorithm that combines information from the Freedom House and the Polity IV. In
particular, a country is a democracy when the Freedom House scores ‘Free’, or ‘Partially Free’ and
the Polity IV is positive.8 Of the 6,719 observations, we have 118 democratizations and 59 authoritar-
ian reversals.

Citizens’ collective action is generally proxied by the level of protests. We take data from the CNTS
(Cross-National Time-Series) Data Archive (Banks and Wilson, 2016)9 and use the raw number of

6Dotted lines between CA and D depict the residual association parameter ρ.
7We focus only on the interval 1971–2014 because the presence of a Markov chain does not allow for missing values in the

data. Nevertheless, when observations are missing, we use standard method of linear interpolation.
8When the Polity or the Freedom House are not available, Papaioannou and Siourounis (2008) and Acemoglu et al. (2019)

employ two additional indicators elaborated by Cheibub et al. (2010) and Boix et al. (2013). Uncertain cases are coded using
historical sources. Since the indicator elaborated by Papaioannou and Siourounis (2008) and Acemoglu et al. (2019) is avail-
able till 2010, we extend it up to 2014.

9Despite CNTS data are created from news reports, they have been widely used in literature (e.g. Passarelli and Tabellini,
2017; Teorell, 2010).
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anti-government demonstrations, strikes, riots and revolutions to create a binary index taking value 1
if there is at least one of these collective actions in the country.10

We consider four model specifications where covariates are added incrementally. Model E
consists of three economic variables: economic development, economic crisis and the presence
of natural resources. We proxy economic development by the logarithm of the gross domestic
product (GDP) per capita at current prices in US dollar (UN Statistic, 2016). Economic crisis
is proxied by an indicator taking value 1 if there is at least one of the following shocks: economic
recession, bank, currency and debt crisis. Economic recession is built as a binary index taking
value 1 when the level of GDP growth per capita goes below zero. The bank, currency and
debt crisis indexes are elaborated by Laeven and Valencia (2018). Finally, to proxy the extent
of natural resources, we include the level of oil production collected by Ross and Mahdavi
(2015).

Model ES adds education and urbanization to Model E. The first is taken from the Global
Educational Attainment Dataset of the Institute for Health Metrics and Evaluation (IHME, 2015).
The education variable is built as the average years of education of male and female (15–24 years).
Urbanization is taken from the World Development Indicators (World Bank Group, 2012) and refers
to the percentage of urban population.

Model ESC includes two indicators of ethnic and religious fractionalization taken from Alesina et al.
(2003). They range from 0 (most homogeneous) to 1 (most heterogeneous) and capture to what extent
a country is diverse in term of racial, linguistic and religious composition.

Finally, Model ESCE adds the extent of external influences to capture diffusion effects (Gleditsch
and Ward, 2006; Starr, 1991). This is measured through the level of democracy in the neighbouring
countries. We thus include the average number of democratic countries that are in the same region of
the examined country.11

We also include year dummies to capture time-trends. Table 1 reports the descriptive statistics.

5. Results

5.1 Structural Dynamic Model

We fit the SDM with different latent states k for each model described in Section 4. With the exception
of Model E, Table 2 shows that two latent states best fit the data: the BIC index takes the lowest value
when k = 2 in most of the estimated models.

Table 3 reports the estimated parameters for each model given their respective latent states. In par-
ticular, we report the coefficients on the two lagged dependent variables (γ and δ), the covariates (β)
and the residual association between democracy and collective action (ρ). Because of the inclusion of
the interactions between xit−1 and Dit−1 and between CAit−1 and Dit−1, we report two panels. Columns

Figure 1. Latent Markov model.

10The raw number of collective actions ranges from 0 to 89 with a mean of 1.51 and more than 60% of the observations
being equal to 0.

11Our region specification is based on the United Nations geoscheme, which divides countries into regional and
sub-regional groups. It was devised by the United Nations Statistics Division (UNSD) based on the M49 coding
classification.
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CA of Panel A (Panel B) for each model display the coefficients of the covariates on the equation of
collective action if the country is a dictatorship (democracy). Similarly, Columns D of Panel A (Panel
B) report the coefficients on the equation that describes the emergence of democracy (democratic
consolidation).

Three sets of results are presented: persistence and cross effects, the role of covariates and unob-
served heterogeneity.12 Initial conditions are reported in Appendix C.

Table 1. Label of variables and summary statistics

Variable Description Mean Std. Dev. Min Max

D 1 if the country is democratic, 0 otherwise 0.47 0.50 0 1

CA 1 if country has a collective action, 0 otherwise 0.39 0.49 0 1

loggdp log GDPpc 7.51 1.59 3.52 11.68

crisis 1 if country has a crisis, 0 otherwise 0.26 0.44 0 1

oil Oil production 0.21 0.66 0.00 6.16

educ Education 7.32 3.18 0.85 14.98

urbanpop Urban Population 5.07 2.37 0.30 10

ethnicfr Ethnic fractionalization 0.52 0.27 0.00 1.45

religfr Religious fractionalization 0.44 0.25 0.00 1.37

regdem Democracy in neighbouring countries 0.47 0.35 0.00 1

# of observations 6,719

Table 2. Model selection

Model k BIC lk #par

E 1 9,024.80 −4,242.77 105

2 8,568.96 −3,989.17 115

3 8,543.80 −3,945.77 127

4 8,582.13 −3,928.99 141

ES 1 9,019.05 −4,219.35 113

2 8,598.93 −3,978.48 125

3 8,604.59 −3,945.36 139

ESC 1 9,044.52 −4,211.54 121

2 8,633.09 −3,969.88 135

3 8,656.77 −3,940.63 151

ESCE 1 9,018.10 −4,188.06 125

2 8,619.73 −3,950.36 140

3 8,655.96 −3,924.82 157

12The ρ in Table 3 is always statistically significant indicating that a model, which ignores for potential local dependence,
may affect statistical inference leading to biased estimates or to the identification of spurious states (Li Donni and Thomas,
2019).
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Table 3. Structural dynamic model

Panel A (Autocracy (CA) - Emergence of Democracy (D))

Model E Model ES Model ESC Model ESCE

Covariates CA D CA D CA D CA D

LCA(γ) 0.89*** 1.29*** 1.09*** 1.38*** 1.12*** 1.42*** 1.13*** 1.35***

(0.13) (0.26) (0.11) (0.25) (0.11) (0.25) (0.11) (0.25)

LD(δ) 0.36 2.62** 0.80 3.16** 1.54** 2.19 1.55** 2.46

(0.61) (1.06) (0.59) (1.33) (0.74) (1.54) (0.71) (1.53)

Lloggdp −0.10 0.17* −0.22** 0.09 −0.23** 0.11 −0.25*** 0.09

(0.07) (0.09) (0.09) (0.14) (0.09) (0.14) (0.09) (0.14)

Lcrisis 0.16 −0.07 0.13 −0.046 0.14 −0.01 0.14 0.00

(0.11) (0.21) (0.11) (0.21) (0.11) (0.22) (0.11) (0.22)

Loil 0.14* −0.99*** 0.24*** −0.97*** 0.25*** −1.01*** 0.26*** −0.96***

(0.09) (0.36) (0.08) (0.35) (0.09) (0.36) (0.1) (0.32)

Leduc −0.01 0.06 0.00 0.05 −0.00 0.04

(0.04) (0.05) (0.04) (0.05) (0.04) (0.06)

Lurbanpop 0.02 −0.01 0.02 −0.02 0.03 −0.02

(0.05) (0.07) (0.06) (0.07) (0.06) (0.07)

Lethnicfr 0.35 −0.39 0.39 −0.07

(0.38) (0.43) (0.36) (0.43)

Lreligfr 0.022 −0.36 −0.00 −0.78*

(0.34) (0.41) (0.34) (0.43)

Lregdem 0.68** 2.29***

(0.32) (0.45)

cons −0.47 −6.08*** −0.10 −5.98*** −0.55 −5.65*** −0.55 −5.83***

(0.54) (0.89) (0.5) (0.94) (0.62) (0.98) (0.58) (0.99)
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Panel B (Democracy (CA) – Democratic consolidation (D))

Model E Model ES Model ESC Model ESCE

Covariates CA D CA D CA D CA D

LCA(γ) 0.44*** −0.07 0.70*** −0.02 0.72*** 0.05 0.74*** 0.06

(0.14) (0.32) (0.12) (0.32) (0.12) (0.32) (0.12) (0.32)

Lloggdp −0.11 0.94*** −0.51*** 0.75*** −0.55*** 0.80*** −0.55*** 0.71***

(0.07) (0.13) (0.09) (0.24) (0.09) (0.24) (0.09) (0.24)

Lcrisis 0.29** −0.62** 0.28** −0.65** 0.28** −0.65** 0.29** −0.66**

(0.13) (0.29) (0.12) (0.29) (0.12) (0.29) (0.12) (0.29)

Loil 0.21* −0.35 0.48*** −0.36 0.50*** −0.39 0.49*** −0.50

(0.11) (0.28) (0.1) (0.29) (0.1) (0.3) (0.1) (0.31)

Leduc 0.07 0.12 0.039 0.13 0.05 0.12

(0.04) (0.09) (0.05) (0.1) (0.05) (0.1)

Lurbanpop 0.23*** −0.00 0.27*** −0.04 0.26*** −0.11

(0.07) (0.14) (0.07) (0.12) (0.07) (0.12)

Lethnicfr −0.51 0.49 −0.47 0.77

(0.33) (0.65) (0.31) (0.66)

Lreligfr 0.28 0.16 0.23 −0.02

(0.32) (0.66) (0.3) (0.65)

Lregdem 0.08 2.00***

(0.29) (0.64)

ρ −0.95*** −0.73*** −0.69*** −0.74***

(0.25) (0.21) (0.21) (0.21)

*significant at 10%, **significant at 5%, ***significant at 1%.
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5.1.1 Persistence and cross effects
The γs (δs) represent the lagged values of collective action (democracy) on the equation of collective
action (democracy) and on the democracy (collective action), capturing respectively persistence and
the role of collective action (democracy) on democratic change (collective action).

We find that collective action is persistent when the country is both a dictatorship (Panel A) and a
democracy (Panel B). Citizens who have solved their collective action problem in the previous year are
also likely to solve it in subsequent years. Thus, collective action is a learning process (Finkel and
Muller, 1998; Rüdig and Karyotis, 2014).

Most importantly for the scope of our work, the results show that collective action predicts the
emergence of democracy (Panel A), strengthening similar findings in previous studies (e.g. Aidt
and Franck, 2015; Aleman and Yang, 2011; Teorell, 2010). However, our results also indicate that col-
lective action does not affect democratic consolidations (Panel B). To explain a similar result, we can
draw insight from Haggard and Kaufman (2016) who emphasize the difference between short-run
dynamics of the emergence of democracy and its long-run consolidation. The latter is indeed affected
by structural factors that do not operate through the former. Accordingly, citizens’ and elites’ interac-
tions are more likely to depend on economic factors which shape vested interests in the democratic
status quo and a generalized aversion to the uncertainties of the authoritarian rule. As also discussed
below, our findings give support to this hypothesis: consolidation is more likely to be directly con-
nected with the state of the economy in a country than with the role of citizens.

Finally, the δs represent the lagged values of democracy on the equation of collective action and
democracy. The first coefficient shows a positive and significant sign but not in all specifications.
Similarly, the second one shows a similar pattern, which is a surprising result compared with previous
analyses on the role of institutional inertia (e.g. Acemoglu et al., 2008; Epstein et al., 2006).

5.1.2 The role of covariates
Our model allows us to assess the role of covariates simultaneously on collective action and democracy.

Economic factors are among the most important predictors of collective action and democratic
change. A decline in the level of economic development increases the probability of collective action
both when the country is a dictatorship (Panel A) and a democracy (Panel B). Economic crises exacer-
bate conflict, but only in democracies. These results take on a similar flavour to previous works point-
ing to a relation between adverse economic shocks and collective action with the former affecting the
cost of the latter (Acemoglu and Robinson, 2001, 2005; Brückner and Ciccone, 2011; Burke and Leigh,
2010). Economic development is not related to the emergence of democracy (Panel A), while it has a
positive effect on democratic consolidation (Panel B) (Boix, 2003; Przeworski et al., 2000). Similarly,
we find that temporary shocks undermine democratic consolidation (Acemoglu and Robinson, 2005).
As already mentioned, the importance of economic factors for democratic consolidation supports
Haggard and Kaufman (2016). Finally, countries endowed with natural resources are more likely to
solve the collective action problem (both in a dictatorship and in a democracy). Such results confirm
that natural resources act like selective incentives fuelling collective action (Collier and Hoeffler, 2004).
Moreover, the presence of natural resources only decreases the probability of the emergence of dem-
ocracy leaving unchanged the probability of consolidation (Ross, 2001).

Among social factors, we find that education has generally no effect on collective action and on
democratic change. However, Section 5.2.2 shows that such result is sensitive to the degree of violence
involved in collective action. This is in line with previous studies showing that education increases the
cost of collective action, especially when peaceful forms of mobilization are available (Collier and
Hoeffler, 2004; Thyne, 2006). Urbanization increases the probability of collective action in democra-
cies (Panel B), confirming at least partially that opportunities offered by the modernization process
favour the solution of the collective action problem (e.g. Lipset, 1959; Przeworski et al., 2000;
Teorell, 2010).

Cultural factors (religious and ethnic fractionalization) weakly explain the dynamics of collective
action (either in dictatorship or in a democracy), confirming previous studies (Collier and Hoeffler,
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2004). They are also weak to predict the emergence of democracy and its consolidation. In Appendix
C, however, we show that diversity matters when initial conditions are taken into account.

Finally, we control for the level of democracy in the neighbouring countries: spillover effects have
strong effects both on the emergence of democracy and on democratic consolidations (e.g. Starr, 1991;
Teorell, 2010).

5.1.3 Unobserved heterogeneity
The SDM provides insights on the underlying unobserved heterogeneity captured by time-varying
latent states, which lump together countries whose unobserved factors similarly affect the propensity
towards democracy and collective action.

Table 4 reports the two random intercepts αs (one for collective action and one for democracy) for
the two latent states ofModel ESCE.13 To explore in detail what these states stand for, conditional aver-
age probabilities are computed: they describe how likely unobserved types are to report a positive out-
come of the relevant dependent variables. These probabilities reveal that the two groups of countries
have almost the same propensity towards democracy, but differ substantially in their propensity
towards collective action. The second group is indeed about three times more likely than the first
to engage in collective action. The result reveals that heterogeneity is mainly related to factors affecting
the propensity of a country to mobilize.

Following theories on democratic change, and assuming that unobservable factors refer to elites’
strategies, the first latent state (with a lower propensity towards collective action) can therefore be asso-
ciated with democratic transitions achieved through elites’ institutional reforms induced by the antici-
pation of perceived collective actions. The second latent state (with a higher propensity towards
collective action) could refer instead to transitions where much disagreement exists among elites
who have a greater incentive to sustain citizens’ efforts towards collective action.

More information on unobserved heterogeneity can be inferred by looking at how the two latent
states evolve over time. Table 5 reports transition probabilities.14 Unobserved heterogeneity seems
to be relatively persistent. In fact, the off-diagonal elements are substantially smaller, indicating that
changes in the unobserved factors exist but have smaller probabilities. Specifically, the probability
of moving from the first to the second latent state is about 2%, while the opposite is about 1.7.

Table 4. Estimated intercepts and conditional average probabilities

Estimated intercepts

Types CA D

1 −1.34 −5.90

(0.58) (0.99)

2 0.93 −5.70

(0.59) (0.99)

Conditional average probabilities

1 0.22 0.45

2 0.66 0.47

13Results do not differ substantially for other models.
14We investigated the characteristics of the latent process by testing the hypothesis that the transition matrix is diagonal.

The likelihood ratio statistic is equal to 77.4, which leads us to strongly reject the hypothesis. Such testing procedure can be
found in Bartolucci and Farcomeni (2009).
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The evolution of unobservable factors can be depicted in Figure 2, which plots the average prob-
ability of each latent state over time. The probability of the first latent state decreases across time,
whereas the second increases.

5.2 Robustness

Since models with country/year observations can be highly sensitive to alternative specifications, we
run several types of robustness tests. On the one hand, we implement two falsifications tests. On
the other hand, we estimate alternative specifications with (i) other indicators of collective action;
(ii) other indicators of democracy; and (iii) alternative samples. This is all done on our baseline
model (Model ESCE). For the sake of brevity, we report the BIC results of all robustness models
and the transition probabilities respectively in Appendix D and E.

5.2.1 Falsification
We conduct two falsification tests where the collective action variable is carried forward both 3 ( for-
ward3) and 5 years ( forward5).

Figure 2. Estimated average probability of each latent state in every year.

Table 5. Transition probabilities

Latent states

1 2

1 0.9828 0.0172

2 0.0233 0.9767
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Table 6. Falsification tests

Covariates

forward3 forward5

Panel A Panel B Panel A Panel B

CA D CA D CA D CA D

LCA(γ) 0.33*** 0.43 0.04 −0.44 0.34*** 0.10 0.18 −1.00***

(0.13) (0.28) (0.14) (0.33) (0.13) (0.25) (0.14) (0.32)

LD(δ) 0.81 1.50 0.52 1.43

(0.89) (1.58) (0.92) (1.58)

Lloggdp −0.33*** 0.03 −0.63*** 0.78*** −0.34*** −0.04 −0.59*** 0.76***

(0.11) (0.15) (0.11) (0.24) (0.12) (0.15) (0.12) (0.24)

Lcrisis 0.12 0.06 0.23* −0.74** 0.11 0.09 0.26* −0.74**

(0.12) (0.22) (0.14) (0.3) (0.12) (0.22) (0.14) (0.31)

Loil 0.31*** −0.96*** 0.56*** −0.47 0.31*** −0.85** 0.54*** −0.42

(0.1) (0.35) (0.1) (0.31) (0.1) (0.35) (0.11) (0.31)

Leduc −0.02 0.06 0.01 0.08 0.00 0.05 0.02 0.08

(0.05) (0.06) (0.06) (0.1) (0.05) (0.06) (0.06) (0.1)

Lurbanpop 0.04 −0.02 0.39*** −0.09 0.02 0.01 0.34*** −0.06

(0.07) (0.08) (0.08) (0.13) (0.07) (0.08) (0.08) (0.13)

Lethnicfr 0.34 −0.12 −0.55 0.78 0.48 −0.06 −0.35 0.76

(0.37) (0.45) (0.39) (0.7) (0.37) (0.46) (0.43) (0.71)

Lreligfr 0.13 −0.83* 0.58 0.01 0.07 −0.85* 0.43 0.01

(0.32) (0.46) (0.39) (0.68) (0.32) (0.47) (0.41) (0.69)

Lregdem 0.73* 2.15*** 0.28 2.11*** 0.79* 2.34*** 0.40 2.07***

(0.44) (0.47) (0.36) (0.67) (0.43) (0.49) (0.41) (0.68)

cons 0.21 −4.98*** 0.30 −4.66***

(0.73) (0.99) (0.75) (1.03)

*Significant at 10%, **significant at 5%,***significant at 1%.
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Table 6 shows that the two variables do not display any statistical significant effect. This result alle-
viates concerns about other possible confounding factors and confirms that 1-year lag of collective
actions is not spuriously driving the observed effects of democratic change.

5.2.2 Robustness on collective action
Robustness on collective action is done in three ways. First, we account for its intensity and build the
binary indicator CA using different thresholds of the raw number of collective actions. In particular,
two new indicators are defined taking value 1 if in the country there are at least two (int2) or three
(int3) actions.15 Results are reported in Table 7. Second, we employ the four indicators of collective
action for separate regressions: anti-government demonstrations (antigov), strikes (strikes), riots
(riots) and revolutions (revolution). Results are reported in Table 8. Finally, we use the Social
Conflict Analysis Database (SCAD) as an alternative source of data for collective action.
Information on several forms of social conflict is included from 1990 to 2014. Despite SCAD covers
only African countries, it is a high-quality dataset (Aidt and Leon, 2016).16 The binary index of
collective action (scad) is built by combining three criteria: (1) the type of event must fall in one of
the following three categories: organized demonstration, general strikes and violent riots; (2) the target
of the event must be the central government; (3) democracy is mentioned as the first source of tension/
disorder. We end up with a total of 1,221 observations (51 countries), 39 democratizations and 19
authoritarian reversals. Table 9 collects the results.

In general, the three above tables confirm the importance of collective action for the emergence of
democracy but not for its consolidation. Interestingly, Table 8 unveils which types of collective action
are more likely to affect the emergence of democracy. Results show that, while most episodes of col-
lective action increase the likelihood of democratic transitions, strikes behave differently. While this
seems to contradict Collier (1999), it confirms Teorell (2010): labour mobilization is not a proximate
determinant of the emergence of democracy but precedes other types of collective action.

5.2.3 Robustness on democracy
The robustness on democracy is done by employing alternative indicators: the Polity IV, the Freedom
House (FH), the binary Boix, Miller and Rosato index (BMR) (2013) and the Score Vector Democracy
Indicator (Svmdi) elaborated by Gründler and Krieger (2016).

The Polity captures regime authority spectrum on a 21-point scale ranging from −10 (autocracy) to
+10 (consolidated democracy). From it, we define two binary indicators with different thresholds: pol-
ity1 takes value 1 if the Polity receives at least a positive value (Acemoglu et al., 2019; Papaioannou and
Siourounis, 2008) and polity6 which takes value 1 if the Polity takes at least a value ≥to 6 (Marshall
et al., 2018). The Freedom House (FH) captures a country’s political rights and civil liberties from a
status of Free, Partly Free or Not Free. Following Papaioannou and Siourounis (2008) and Acemoglu
et al. (2019), we create a binary variable taking value 1 when the FH rating is equal to Free and Partly
Free (FH). Finally, we split the continuous Score Vector Democracy Indicator (Svmdi) into quartiles
and create two dummy variables which take value 1 at the third (svmdi50) and fourth quartile
(svmd75), respectively.

Table 10 reports some descriptives of the above six indicators.
Finally, Table 11 reports the results. We find again support for our previous findings: citizens

matter for the emergence of democracy but not for its consolidation. An interesting finding emerging
from Table 11 is related to democratic persistence. Although it is beyond the scope of our work, such
issue would deserve further investigation since democratic persistence seems to be very sensitive to the
chosen indicator when time-varying unobserved heterogeneity is taken into account.

15Countries with one-two-three collective actions represent almost the 90% of our sample. The mean of int2 and int3 are
0.22 and 0.15, respectively.

16An advantage of SCAD over CNTS is that it relies on news from two agencies (the Associated Press and Agence France
Presse).
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Table 7. Collective action intensity

Covariates

int2 int3

Panel A Panel B Panel A Panel B

CA D CA D CA D CA D

LCA(γ) 1.38*** 1.45*** 1.06*** −0.12 1.64*** 1.35*** 1.08*** −0.12

(0.13) (0.23) (0.16) (0.35) (0.14) (0.24) (0.15) (0.37)

LD(δ) 3.82*** 2.67* 4.67*** 2.21

(0.77) (1.5) (0.79) (1.49)

Lloggdp 0.04 0.14 −0.38*** 0.67*** −0.03 0.10 −0.43*** 0.67***

(0.09) (0.15) (0.09) (0.23) (0.12) (0.15) (0.12) (0.23)

Lcrisis 0.16 −0.05 0.32** −0.65** 0.01 −0.02 0.42*** −0.66**

(0.12) (0.22) (0.13) (0.3) (0.14) (0.22) (0.14) (0.29)

Loil −0.07 −1.02*** 0.11 −0.51 −0.17* −0.93*** −0.00 −0.51

(0.08) (0.34) (0.1) (0.32) (0.09) (0.32) (0.09) (0.33)

Leduc 0.16*** 0.04 0.12 0.14 0.30*** 0.02 0.25*** 0.15

(0.05) (0.06) (0.08) (0.1) (0.05) (0.06) (0.06) (0.1)

Lurbanpop −0.09 −0.07 0.03 −0.11 −0.08 −0.06 −0.03 −0.11

(0.06) (0.08) (0.09) (0.12) (0.06) (0.08) (0.08) (0.12)

Lethnicfr 0.69** 0.12 −0.06 0.73 0.84*** 0.00 −0.53 0.68

(0.29) (0.45) (0.33) (0.66) (0.3) (0.45) (0.4) (0.66)

Lreligfr 1.01*** −0.68 0.18 −0.05 1.05*** −0.76* 0.43 −0.08

(0.29) (0.45) (0.49) (0.67) (0.31) (0.44) (0.38) (0.67)

Lregdem 0.76*** 2.28*** −0.02 1.93*** 0.55* 2.46*** −0.45 1.89***

(0.27) (0.46) (0.27) (0.64) (0.31) (0.45) (0.31) (0.64)

cons −4.58*** −5.71*** −5.59*** −5.24***

(0.64) (1.05) (0.67) (1.03)

*Significant at 10%, **significant at 5%,***significant at 1%.
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Table 8. Collective actions

Panel A (Autocracy (CA) - Emergence of Democracy (D))

antigov strikes riots revolution

Covariates CA D CA D CA D CA D

LCA(γ) 0.71*** 0.92*** 1.25*** 0.032 1.19*** 1.06*** 1.40*** 0.97***

(0.14) (0.24) (0.25) (0.39) (0.14) (0.24) (0.16) (0.28)

LD(δ) 0.96 1.13 3.66*** 0.85 1.99** 1.97 1.14 2.37

(0.81) (1.55) (1.06) (2.06) (0.78) (1.48) (1.06) (1.47)

Lloggdp −0.13 0.08 0.20 0.12 −0.02 0.07 −0.38*** 0.04

(0.11) (0.16) (0.16) (0.29) (0.1) (0.15) (0.12) (0.14)

Lcrisis 0.13 −0.01 0.32 −0.15 −0.07 −0.00 0.15 0.01

(0.12) (0.22) (0.2) (0.27) (0.13) (0.22) (0.13) (0.21)

Loil 0.28*** −1.02*** −0.15 −0.93*** 0.31*** −0.93*** −0.46** −0.71**

(0.1) (0.33) (0.14) (0.35) (0.08) (0.33) (0.19) (0.31)

Leduc 0.24*** 0.06 0.08 0.29** 0.03 0.01 −0.14*** 0.07

(0.06) (0.07) (0.06) (0.13) (0.04) (0.06) (0.05) (0.06)

Lurbanpop −0.03 −0.07 −0.19** −0.39*** −0.02 −0.04 0.08 −0.02

(0.06) (0.08) (0.08) (0.14) (0.06) (0.08) (0.06) (0.07)

Lethnicfr −0.19 0.13 −0.01 0.70 −0.25 −0.20 −0.20 −0.13

(0.38) (0.47) (0.43) (0.63) (0.33) (0.44) (0.39) (0.44)

Lreligfr −1.09*** −1.16** −0.56 −2.35*** 0.77** −0.67 −0.26 −0.79*

(0.32) (0.46) (0.44) (0.7) (0.34) (0.44) (0.34) (0.43)

Lregdem 0.63* 2.12*** 1.07** 5.10*** 0.36 2.41*** −0.16 2.58***

(0.36) (0.47) (0.52) (0.86) (0.35) (0.45) (0.42) (0.44)

cons −0.68 −4.50*** −4.64*** −6.15*** −3.02*** −5.01*** −0.28 −5.19***

(0.73) (1.04) (0.9) (1.82) (0.65) (0.97) (0.79) (0.97)
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Panel B (Democracy (CA) – Democratic consolidation (D))

antigov strikes riots revolution

Covariates CA D CA D CA D CA D

LCA(γ) 0.63*** −0.52 0.65*** 0.04 1.08*** −0.23 1.72*** −0.24

(0.12) (0.37) (0.2) (0.49) (0.14) (0.37) (0.19) (0.39)

Lloggdp −0.3** 0.83*** −0.31** 0.69** −0.19* 0.69*** −0.70*** 0.64***

(0.13) (0.24) (0.14) (0.3) (0.11) (0.23) (0.15) (0.24)

Lcrisis 0.34*** −0.65** 0.28* −0.69** 0.05 −0.65** 0.19 −0.63**

(0.13) (0.3) (0.16) (0.33) (0.14) (0.29) (0.19) (0.29)

Loil 0.40*** −0.51 −0.10 −0.54 0.40*** −0.44 0.39** −0.47

(0.11) (0.32) (0.21) (0.42) (0.11) (0.31) (0.2) (0.32)

Leduc 0.18*** 0.15 0.04 0.29** −0.00 0.12 −0.12 0.15

(0.06) (0.1) (0.07) (0.13) (0.05) (0.1) (0.08) (0.1)

Lurbanpop 0.08 −0.15 0.10 −0.24 0.07 −0.10 0.26*** −0.11

(0.07) (0.12) (0.07) (0.16) (0.06) (0.12) (0.09) (0.12)

Lethnicfr −0.26 0.86 0.26 1.13 −1.02*** 0.53 −0.35 0.74

(0.37) (0.68) (0.42) (0.8) (0.36) (0.66) (0.49) (0.65)

Lreligfr −0.87** −0.16 −1.88*** −0.76 0.66** 0.08 0.05 −0.12

(0.37) (0.68) (0.45) (0.77) (0.32) (0.66) (0.54) (0.64)

Lregdem −0.21 1.79*** 0.43 2.40*** −0.65** 1.88*** −0.61 1.96***

(0.31) (0.65) (0.36) (0.8) (0.3) (0.64) (0.44) (0.64)

*significant at 10%, **significant at 5%, ***significant at 1%.
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Table 9. Alternative collective action data (SCAD)

Covariates

SCAD

Panel A Panel B

CA D CA D

LCA(γ) 0.39 1.04** 0.84** −0.92

(0.25) (0.44) (0.37) (0.67)

LD(δ) −2.93 0.08

(2.54) (4.05)

Lloggdp 0.11 −0.24 0.97** 0.27

(0.26) (0.34) (0.44) (0.61)

Lcrisis 0.29 −1.01** 0.34 −0.68

(0.25) (0.43) (0.37) (0.56)

Loil −0.34 0.00 1.05* 0.57

(0.57) (1.47) (0.54) (3.41)

Leduc 0.39*** −0.44*** 0.11 0.54

(0.1) (0.16) (0.16) (0.28)

Lurbanpop −0.06 0.45** −0.70*** −0.32

(0.14) (0.21) (0.23) (0.36)

Lethnicfr −1.42* −2.19* 0.65 1.78

(0.83) (1.24) (1.3) (2.09)

Lreligfr 0.60 1.96** −1.07 −0.08

(0.63) (0.94) (1.02) (1.52)

Lregdem 0.45 3.27*** 0.07 2.30

(0.57) (1.24) (1.38) (2.05)

cons −2.63 −0.01

(1.75) (2.16)

*Significant at 10%, **significant at 5%,***significant at 1%.

Table 10. Alternative indicators of Democracy

Index Years Obs #Country Democratizations Reversals

polity1 1973–2014 6,719 170 116 62

polity6 1973–2014 6,719 170 100 46

FH 1973–2014 6,458 169 134 114

BMR 1971–2014 6,719 170 83 43

svmdi50 1971–2014 6,719 170 136 79

svmdi75 1971–2014 6,719 170 119 64
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Table 11. Democracy

Panel A (Autocracy (CA) - Emergence of democracy (D))

polity1 polity6 FH BMR svmdi50 svmdi75

Covariates CA D CA D CA D CA D CA D CA D

LCA(γ) 1.04*** 0.83*** 1.14*** 1.16*** 1.36*** 1.02*** 1.03*** 1.56*** 1.10*** 1.13*** 0.73*** 0.55**

(0.12) (0.25) (0.11) (0.27) (0.14) (0.23) (0.11) (0.31) (0.12) (0.23) (0.12) (0.25)

LD(δ) 1.05 3.56** 1.07 4.04** 2.00*** 4.46*** 0.82 6.51*** 1.11 6.05*** 1.44* 6.32***

(0.7) (1.49) (0.67) (1.63) (0.71) (1.13) (0.8) (1.87) (0.71) (1.41) (0.77) (1.54)

Lloggdp −0.18** 0.00 −0.26*** −0.04 −0.15 0.19 −0.25*** 0.31* −0.27*** 0.34** −0.26** 0.33*

(0.09) (0.16) (0.09) (0.16) (0.1) (0.13) (0.09) (0.18) (0.09) (0.14) (0.1) (0.17)

Lcrisis 0.04 −0.09 0.18* 0.03 0.23* 0.14 0.15 0.07 0.22** 0.09 0.16 −0.01

(0.12) (0.22) (0.11) (0.23) (0.14) (0.2) (0.1) (0.25) (0.11) (0.2) (0.11) (0.22)

Loil 0.27*** −0.28 0.28*** −0.57** 0.32*** −0.63*** 0.24** −0.88** 0.27*** −0.72** 0.28*** −1.20***

(0.09) (0.22) (0.09) (0.25) (0.1) (0.24) (0.09) (0.35) (0.09) (0.29) (0.08) (0.33)

Leduc −0.01 −0.03 −0.01 0.08 0.07 −0.04 −0.03 0.10 −0.04 0.05 0.13*** 0.17***

(0.05) (0.06) (0.06) (0.06) (0.06) (0.06) (0.05) (0.07) (0.04) (0.05) (0.04) (0.06)

Lurbanpop −0.02 0.02 0.03 0.01 −0.10 0.06 0.04 −0.17* 0.07 −0.19** 0.07 −0.16*

(0.06) (0.08) (0.08) (0.08) (0.06) (0.07) (0.05) (0.09) (0.05) (0.08) (0.06) (0.09)

Lethnicfr 0.47 0.26 0.40 −0.06 1.47*** 0.22 −0.04 0.26 0.23 0.67* 0.34 0.22

(0.38) (0.45) (0.45) (0.46) (0.46) (0.46) (0.58) (0.49) (0.32) (0.4) (0.4) (0.45)

Lreligfr −0.33 −0.90** −0.03 −0.313 −0.639* −0.14 0.01 −1.10** 0.25 −0.73* −0.45 −1.36***

(0.35) (0.44) (0.35) (0.45) (0.38) (0.39) (0.34) (0.5) (0.32) (0.4) (0.38) (0.46)

Lregdem 0.80** 1.80*** 1.03*** 2.27*** 1.05** 1.44*** 1.12*** 2.56*** 0.82** 2.46*** 0.84** 3.16***

(0.4) (0.5) (0.32) (0.46) (0.45) (0.48) (0.3) (0.48) (0.33) (0.42) (0.35) (0.43)

cons −0.56 −6.17*** −0.41 −5.44*** −1.33** −4.11*** −0.16 −7.90*** −0.37 −7.14*** −0.69 −7.03***

(0.59) (0.98) (0.55) (1.1) (0.65) (0.79) (0.69) (1.28) (0.58) (0.99) (0.7) (1.14)

(Continued )

Journal
of

Institutional
Econom

ics
849

https://doi.org/10.1017/S1744137420000247 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1744137420000247


Panel B (Democracy (CA) – Democratic consolidation (D))

polity1 polity6 FH BMR svmdi50 svmdi75

Covariates CA D CA D CA D CA D CA D CA D

LCA(γ) 0.81*** −0.45 0.74*** −0.13 0.84*** 0.15 0.83*** −0.40 0.78*** −0.30 0.56*** −0.78*

(0.11) (0.33) (0.12) (0.35) (0.1) (0.24) (0.12) (0.38) (0.11) (0.28) (0.13) (0.32)

Lloggdp −0.40*** 0.37 −0.51*** 0.50** −0.36*** 0.56*** −0.53*** 0.55* −0.45*** 0.44** −0.59*** 0.33

(0.09) (0.22) (0.1) (0.25) (0.08) (0.16) (0.1) (0.29) (0.1) (0.2) (0.1) (0.22)

Lcrisis 0.33*** −0.62** 0.23** −0.64* 0.20** −0.40* 0.29** −0.95*** 0.18* −0.66*** 0.22* −0.67**

(0.11) (0.3) (0.12) (0.33) (0.1) (0.21) (0.12) (0.34) (0.11) (0.25) (0.13) (0.29)

Loil 0.44*** −0.35 0.45*** −0.77*** 0.40*** −0.56** 0.46*** −0.53 0.50*** 0.16 0.34*** −0.47*

(0.11) (0.32) (0.11) (0.22) (0.1) (0.25) (0.1) (0.34) (0.1) (0.47) (0.11) (0.28)

Leduc 0.05 0.13 0.10** 0.14 0.11*** 0.07 0.09* 0.11 0.09** 0.08 0.20*** 0.19**

(0.04) (0.1) (0.05) (0.11) (0.04) (0.06) (0.04) (0.12) (0.04) (0.08) (0.05) (0.09)

Lurbanpop 0.15** 0.00 0.21*** −0.02 0.01 −0.20*** 0.25*** −0.10 0.15** −0.05 0.13** −0.03

(0.06) (0.11) (0.08) (0.13) (0.05) (0.08) (0.06) (0.13) (0.06) (0.1) (0.06) (0.11)

Lethnicfr −0.21 0.30 −0.32 0.79 0.12 −0.92* −0.50 −0.41 −0.15 −0.81 0.06 −0.68

(0.3) (0.65) (0.33) (0.76) (0.29) (0.48) (0.34) (0.83) (0.3) (0.58) (0.41) (0.68)

Lreligfr 0.35 0.75 0.08 −0.23 0.16 0.21 0.16 0.38 −0.25 0.35 −1.31*** 0.42

(0.31) (0.6) (0.32) (0.74) (0.26) (0.41) (0.32) (0.75) (0.31) (0.53) (0.41) (0.64)

Lregdem −0.11 2.27*** −0.09 1.44** 0.01 3.22*** −0.08 2.58*** −0.07 2.24*** 0.90*** 2.58***

(0.24) (0.64) (0.25) (0.68) (0.21) (0.47) (0.28) (0.78) (0.26) (0.51) (0.31) (0.61)

*significant at 10%, **significant at 5%, ***significant at 1%.
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Table 12. Alternative samples

Panel A (Autocracy (CA) - Emergence of democracy (D))

Balanced No post No split

Covariates CA D CA D CA D

LCA(γ) 1.10*** 1.39*** 1.08*** 1.44*** 1.11*** 1.38***

(0.19) (0.35) (0.12) (0.26) (0.13) (0.26)

LD(δ) 2.78** 5.22*** 2.50*** 4.20** 1.39* 3.78**

(1.1) (1.96) (0.81) (1.7) (0.84) (1.71)

Lloggdp −0.10 0.36* −0.18** 0.18 −0.39*** 0.14

(0.18) (0.2) (0.09) (0.15) (0.12) (0.15)

Lcrisis 0.09 0.06 0.11 −0.04 0.07 −0.01

(0.13) (0.25) (0.11) (0.23) (0.11) (0.23)

Loil 0.23* −0.88*** 0.13 −1.45*** 0.34*** −0.99***

(0.14) (0.3) (0.13) (0.45) (0.12) (0.32)

Leduc 0.04 0.02 −0.01 0.01 0.07 0.04

(0.26) (0.08) (0.06) (0.06) (0.1) (0.07)

Lurbanpop −0.07 −0.10 0.01 −0.02 0.01 −0.04

(0.34) (0.09) (0.06) (0.07) (0.12) (0.08)

Lethnicfr 0.87 −0.00 0.38 −0.18 0.87 0.01

(2.14) (0.57) (0.41) (0.45) (0.86) (0.47)

Lreligfr −0.75* −1.06** −0.23 −0.82* −0.07 −0.74

(0.41) (0.5) (0.33) (0.44) (0.4) (0.48)

Lregdem 0.45 2.66*** 0.33 2.41*** 0.48 2.72***

(0.37) (0.55) (0.35) (0.49) (0.42) (0.51)

cons −1.19 −7.35*** −0.84 −6.31*** −0.06 −6.25***

(1.64) (1.25) (0.59) (1.04) (0.79) (1.07)

Panel B (Democracy (CA) – Democratic consolidation (D))

Balanced No post No split

Covariates CA D CA D CA D

LCA(γ) 0.63*** −0.06 0.68*** −0.03 0.65*** 0.01

(0.15) (0.43) (0.13) (0.34) (0.13) (0.34)

Lloggdp −0.68** 0.50 −0.73*** 0.44 −0.66*** 0.52*

(0.28) (0.31) (0.11) (0.28) (0.13) (0.28)

Lcrisis 0.39*** −0.48 0.32*** −0.67** 0.33*** −0.57*

(0.15) (0.36) (0.12) (0.31) (0.13) (0.31)

Loil 0.46*** −0.59* 0.50*** 0.31 0.47*** −0.51

(0.12) (0.32) (0.1) (0.79) (0.1) (0.32)

(Continued )
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5.2.4 Robustness on alternative samples
Finally, estimations are conducted on three different samples: (1) a balanced panel, which drops coun-
tries created after the first year of our sample (5,368 observations, 122 countries, 88 democratizations
and 41 reversals)17; (2) a no post sample, which excludes countries belonging to the ex-USSR (6,353
observations, 155 countries, 111 democratizations, 53 reversals)18; a no split sample, which drops
all countries that suffered some split (5,900 observations, 136 countries, 106 democratizations, 52
reversals).19 Table 12 shows that once again collective action matters for the emergence of democracy
but not for its consolidation.

6. Conclusion

Many studies analyse the effect of citizens’ collective action on democratic change. Generally they
employ a bottom-up approach whose focus is on the role of citizens. Nevertheless, although hard
to measure, elites’ contribution to democratic change is also important, as the top-down approach
claims. Our work jointly tests the bottom-up and the top-down approach by introducing a bivariate
SDM, which allows us to control for unobserved heterogeneity. The model provides different insights
on how collective action and democracy are jointly related in a purely dynamic framework, which
builds on the previous literature. In particular, our results show that collective action affects the emer-
gence of democracy but not its consolidation. We also find that collective action is a very persistent
state, indicating that once citizens learn how to solve the collective action problem, they are more likely
to solve it again in subsequent periods. To the contrary, democratic persistence seems to be very sen-
sitive to which type of democracy indicator is used. Such findings suggest the importance of further
investigation on institutional inertia as suggested by many neo-institutionalism scholars.

Table 12. (Continued.)

Panel B (Democracy (CA) – Democratic consolidation (D))

Balanced No post No split

Covariates CA D CA D CA D

Leduc 0.10 0.14 0.08 0.23* 0.10* 0.20*

(0.11) (0.13) (0.05) (0.12) (0.06) (0.12)

Lurbanpop 0.26 −0.02 0.31*** −0.07 0.28*** −0.08

(0.21) (0.15) (0.07) (0.13) (0.09) (0.13)

Lethnicfr −0.40 0.34 −0.65* 0.56 −0.46 0.77

(1.17) (0.89) (0.38) (0.7) (0.45) (0.71)

Lreligfr −0.07 −0.06 0.17 −0.13 0.17 −0.11

(0.6) (0.76) (0.35) (0.66) (0.37) (0.67)

Lregdem 0.30 2.19*** 0.35 1.81*** 0.19 1.78**

(0.63) (0.77) (0.39) (0.69) (0.33) (0.7)

*Significant at 10%, **significant at 5%,***significant at 1%.

17For instance, Suriname and Slovakia are dropped since their independence dates back, respectively, to 1976 and 1993.
18These are: Armenia, Azerbaijan, Belarus, Estonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Moldova,

Tajikistan, Turkmenistan, USSR, Ukraine, Uzbekistan.
19We refer to countries belonging to the ex-Yugoslavia, ex-Czechoslovakia, ex-USSR. For the same reason, we also drop

Eritrea, Ethiopia, Germany, Sudan, Vietnam, Yemen.
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Finally, our results shed light on other determinants of democratic change. In particular, democra-
tizations are more likely when the level of natural resources is lower and the level of democracy in
neighbour countries is higher. Instead, democratic consolidations are shaped positively by economic
development and negatively by crisis.

Despite the potential advantage of setting an SDM to jointly study changes in countries’ level of
citizens’ collective action and democracy, our approach suffers from some limitations. First, interpret-
ing the effects of unobserved heterogeneity only in terms of elites is not necessarily straightforward,
since the latent variable may capture other unobserved factors. Nevertheless, this does not undermine
the main result of our work: the role of collective action on the emergence of democracy matters.

Second, our model relies on two main assumptions: local independence and the (discrete) homo-
geneous autoregressive structure of the latent variable. Nevertheless, the approach can be extended in
the future by allowing the discrete latent variable to follow higher order Markov chains. This extension
is of interest in this field since democracy can be a long-term memory process, with the role of col-
lective action becoming blurry once a democratic institution has been set.

Finally, spatial econometric issues are unaccounted for and this can limit our results since we are
analysing political processes with a high degree of countries’ interdependence.

Despite the above limitations, our model paves the way for future empirical research to explore the
dynamic of changing preferences and strategies of different political agents in the democratic process
by modelling hidden interactions between citizens and elites.
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Appendix

Appendix A. Model estimation
The Structural Dynamic Model (SDM) described by the system of equations (1) relies on two sets of parameters:

(1) the conditional distribution of Dit and CAit:

Pr (CAit = 1|a, xit−1, Dit−1, CAit−1) = L(acait(c)+ x′it−1bca + Di,t−1dca + CAit−1gca)
Pr (Dit = 1|a, xit−1, Dit−1, CAit−1) = L(adit(c)+ x′it−1bd + Di,t−1dd + CAit−1gd)

where Λ is the logit link function; αdit and αcait are the random individual specific terms, one for each latent state c,
and capture the effect of the unobservable latent state U(c) on Dit and CAit (the arrows from U to D and CA in
Figure 1). Finally γca and δd capture the persistence respectively on CA and D, while γd and δca the crossed effects
of D and CA respectively on CA and D.

(2) the distribution of the subject-specific parameters αs, capturing the unobservable heterogeneity, is described by the
initial probabilities and the transition probabilities. In particular for each country i, initial probabilities are described
by p(αi1 = c|Di0, CAi0, xi0), where αi1 = [αdi1, αcai1]. To take into account the initial condition problem (Heckman,
1981), these probabilities are allowed to depend on the initial observations Di0, CAi0, xi0 using a multinomial logit
parametrization. Finally, transition probabilities are denoted by πcj = p(αit = j|αit−1 = c), with c, j = 1, …, k and t =
2, …, T. They are collected in k × k matrix Π. Note that transition probabilities only depend on the previous time
period given the first-order assumption on the Markov chain. These probabilities are of particular interest as they
describe how countries move between unobserved states.

The estimation of the above parameters can be implemented by following Bartolucci and Farcomeni (2009), but extend-
ing their case to unbalanced panel. In practice, the estimation strategy relies on a family of multivariate link functions that
allow to directly model (i) the marginal distribution of D and CA, (ii) their association, and (iii) the distribution of the
subject-specific parameters. Let υdit and υcait be independent error terms with standard logistic distribution, then the system
of equation (1) can be rewritten to describe the marginal distribution of D and CA as follows:

log
p(Dit = 1|a, xit−1, Di,t−1, CAi,t−1)
p(Dit = 0|a, xit−1, Di,t−1, CAi,t−1)

= adit(c)+ x′it−1b+ Di,t−1dd + CAit−1gd (2)

log
p(CAit = 1|a, xit−1, Di,t−1, CAi,t−1)
p(CAit = 0|a, xit−1, Di,t−1, CAi,t−1)

= acait(c)+ x′it−1b+ Di,t−1dca + CAit−1gca (3)

The residual association between Dit and CAit, ρ, is modelled by including the marginal log-odds ratio defined as the contrast
between the two variables:

log
p(Dit = 0, CAit = 0|a, xit−1, Di,t−1, CAi,t−1)p(Dit = 1, CAit = 1|a, xit−1, Di,t−1, CAi,t−1)
p(Dit = 0, CAit = 1|a, xit−1, Di,t−1, CAi,t−1)p(Dit = 1, CAit = 0|a, xit−1, Di,t−1, CAi,t−1)

[ ]
= r (4)

ρ captures any current residual association between collective action and democracy which still remains after conditioning on
xt−1, lagged dependent variables and unobservable U.

Finally, for each country i, the random parameter vector αit = [αdit, αcait] is assumed to follow a first-order Markov chain
with states c, for c = 1, …, k. Initial probabilities are allowed to depend on the initial observation using a multinomial logit
parametrization as follows:

p(ai1 = c|Di0, CAi0, xi0)

= exp(ac
0 + x′i0bc + gcCAi0 + dcDi0

1+ ∑k
c=2

exp (ac
0 + x′i0bc + gcCAi0 + dcDi0

with c = 2, . . . , k. (5)

Finally, the transition probabilities are denoted by πcj = p(αit = j|αit−1 = c), c, j = 1,…, k, t = 2,…, T and are collected in the k ×
k matrix Π. Note that transition probabilities only depend on the previous time period given the Markov chain first-order
assumption. These probabilities describe how unobservable factors in c evolve over time capturing time variation on Hit.

The system of equations (2)–(5) and the transition probabilities πcj are estimated via EM algorithm.
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Country First Last Country First Last Country First Last

Afghanistan 1971 2014 Germany 1991 2014 Norway 1971 2014

Albania 1971 2014 Germany, East 1971 1990 Oman 1974 2014

Algeria 1971 2014 Germany, West 1971 1990 Pakistan 1971 2014

Angola 1976 2014 Ghana 1971 2014 Panama 1971 2014

Argentina 1971 2014 Greece 1971 2014 Papua New Guinea 1977 2014

Armenia 1992 2014 Guatemala 1971 2014 Paraguay 1971 2014

Australia 1971 2014 Guinea 1971 2014 Peru 1971 2014

Austria 1971 2014 Guinea-Bissau 1975 2014 Philippines 1971 2014

Azerbaijan 1992 2014 Guyana 1971 2014 Poland 1971 2014

Bahrain 1972 2014 Haiti 1971 2014 Portugal 1971 2014

Bangladesh 1972 2014 Honduras 1971 2014 Qatar 1972 2014

Belarus 1992 2014 Hungary 1971 2014 Romania 1971 2014

Belgium 1971 2014 India 1971 2014 Rwanda 1971 2014

Benin 1971 2014 Indonesia 1971 2014 Saudi Arabia 1971 2014

Bhutan 1972 2014 Iran 1971 2014 Senegal 1971 2014

Bolivia 1971 2014 Iraq 1971 2014 Sierra Leone 1971 2014

Bosnia and Herzegovina 1992 2014 Ireland 1971 2014 Singapore 1971 2014

Botswana 1971 2014 Israel 1971 2014 Slovakia 1993 2014

Brazil 1971 2014 Italy 1971 2014 Slovenia 1991 2014

Bulgaria 1971 2014 Jamaica 1971 2014 Solomon Islands 1979 2014

Burkina Faso 1971 2014 Japan 1971 2014 Somalia 1971 2014

Burundi 1971 2014 Jordan 1971 2014 South Africa 1971 2014

Cambodia 1975 2014 Kazakhstan 1992 2014 Spain 1971 2014

Cameroon 1971 2014 Kenya 1971 2014 Sri Lanka 1971 2014

(Continued )

Appendix B. List of countries
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Appendix B. (Continued.)

Country First Last Country First Last Country First Last

Canada 1971 2014 Korea, North 1971 2014 Sudan 1971 2014

Cape Verde 1976 2014 Korea, South 1971 2014 Suriname 1976 2014

Central African Republic 1971 2014 Kuwait 1971 2014 Swaziland 1971 2014

Chad 1971 2014 Kyrgyzstan 1992 2014 Sweden 1971 2014

Chile 1971 2014 Laos 1971 2014 Switzerland 1971 2014

China 1971 2014 Latvia 1992 2014 Syria 1971 2014

Colombia 1971 2014 Lebanon 1971 2014 Taiwan 1971 2014

Comoros 1976 2014 Lesotho 1971 2014 Tajikistan 1992 2014

Congo 1971 2014 Liberia 1971 2014 Tanzania 1971 2014

Congo, Democratic Republic 1971 2014 Libya 1971 2014 Thailand 1971 2014

Costa Rica 1971 2014 Lithuania 1992 2014 Togo 1971 2014

Cote d’Ivoire 1971 2014 Luxembourg 1971 2014 Trinidad and Tobago 1971 2014

Croatia 1992 2014 Macedonia 1993 2014 Tunisia 1971 2014

Cuba 1971 2014 Madagascar 1975 2014 Turkey 1971 2014

Cyprus 1971 2014 Malawi 1971 2014 Turkmenistan 1992 2014

Czech Republic 1993 2014 Malaysia 1971 2014 Uganda 1971 2014

Czechoslovakia 1971 1992 Mali 1971 2014 Ukraine 1992 2014

Denmark 1971 2014 Mauritania 1971 2014 United Arab Emirates 1972 2014

Djibouti 1978 2014 Mauritius 1971 2014 United Kingdom 1971 2014

Dominican Republic 1971 2014 Mexico 1971 2014 United States 1971 2014

Ecuador 1971 2014 Moldova 1992 2014 Uruguay 1971 2014

Egypt 1971 2014 Mongolia 1971 2014 USSR and Russia 1971 2014

El Salvador 1971 2014 Montenegro 2006 2014 Uzbekistan 1992 2014

Equatorial Guinea 1971 2014 Morocco 1971 2014 Venezuela 1971 2014
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Eritrea 1993 2014 Mozambique 1975 2014 Vietnam 1971 2014

Estonia 1992 2014 Myanmar 1971 2014 Vietnam, South 1971 1975

Ethiopia 1971 2014 Namibia 1990 2014 Yemen 1990 2014

Fiji 1971 2014 Nepal 1971 2014 Yemen, North 1971 1989

Finland 1971 2014 Netherlands 1971 2014 Yemen, South 1971 1989

France 1971 2014 New Zealand 1971 2014 Yug. and ex Yug. 1971 2014

Gabon 1971 2014 Nicaragua 1971 2014 Zambia 1971 2014

Gambia 1971 2014 Niger 1971 2014 Zimbabwe 1971 2014

Georgia 1992 2014 Nigeria 1971 2014
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Appendix C. Initial conditions
In the spirit of the Heckman’s initial condition problem, the SDM allows the unobservable latent states to depend on the
countries’ initial observation. In practice, the estimated parameters can be interpreted as the effect of an observable charac-
teristic on the probability of being in a specific latent state with respect to another state at the initial period. Parameters are
reported in Table C1. Since there are only two latent states, coefficients can be interpreted as the contribution of a specific
covariate on the probability of being in the second latent state with respect to the first latent state.

Two results are noteworthy. First, a country experiencing collective action in the first period is more likely than a country
without collective action to belong to the second state, namely to those countries where democracy comes with more political
mobilizations. In other words, once citizens have historically developed the formal and informal framework to solve the col-
lective action problem, then it is easier for them to be mobilized again. Second, a country with a higher level of ethnic frac-
tionalization in the first period is more likely to belong to the first state, where democracy comes with less political
mobilizations and more top-down reforms. This result confirms recent findings that diversity is not necessarily detrimental
to democracy (Gerring et al., 2018). However, our model shows that diversity affects the initial stock of social capital within a
society (Anderson and Paskeviciute, 2006).

Table C1. Estimated coefficients of the initial conditions

Type cons CA D loggdp crisis oil educ urbanpop ethnicfr religfr regdem

2 vs 1 2,32 3,62*** 0,30 −0,15 1,10 −2,25 −0,32* 0,14 −4,95*** 0,80 −2,17

(2,29) (0,92) (0,44) (1,56) (4,82) (0,19) (0,24) (1,72) (1,72) (1,56) (1,63)

*significant at 10%, **significant at 5%, ***significant at 1%.
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Appendix D. Robustness model selection

Model k BIC lk #par Model k BIC lk #par

int2 1 7,585.89 −3,471.96 125 polity6 1 8,849.70 −4,103.86 125

int2 2 7,277.44 −3,279.22 140 polity6 2 8,461.21 −3,871.10 140

int2 3 7,295.92 −3,244.80 157 polity6 3 8,482.39 −3,838.03 157

int3 1 6,472.60 −2,915.31 125 fh 1 9,085.77 −4,232.17 121

int3 2 6,220.31 −2,750.65 140 fh 2 8,735.28 −4,018.40 136

int3 3 6,227.41 −2,710.54 157 fh 3 8,762.12 −3,988.17 153

antigov 1 7,893.66 −3,625.84 125 boix 1 8,696.23 −4,027.13 125

antigov 2 7,602.02 −3,462.05 132 boix 2 8,297.11 −3,789.05 140

antigov 3 7,569.25 −3,422.55 141 boix 3 8,316.33 −3,755.00 157

antigov 4 7,599.90 −3,409.63 152 svmdi50 1 9,223.38 −4,290.70 125

strikes 1 5,064.50 −2,211.26 125 svmdi50 2 8,842.02 −4,061.50 140

strikes 2 4,882.45 −2,102.26 132 svmdi50 3 8,867.50 −4,030.59 157

strikes 3 4,874.30 −2,075.08 141 svmdi75 1 9,037.78 −4,197.90 125

strikes 4 4,911.53 −2,065.44 152 svmdi75 2 8,647.25 −3,964.12 140

riots 1 6,892.63 −3,125.33 125 svmdi75 3 8,629.52 −3,911.60 157

riots 2 6,666.25 −2,994.16 132 svmdi75 4 8,688.77 −3,892.43 176

riots 3 6,671.84 −2,973.85 141 balance 1 7,313.81 −3,356.65 125

revolution 1 5,907.15 −2,632.59 125 balance 2 6,990.37 −3,158.90 140

revolution 2 5,741.09 −2,531.58 132 balance 3 7,022.39 −3,134.08 157

revolution 3 5,747.23 −2,511.54 141 no postsov 1 8,519.73 −3,944.65 125

scad 1 1,752.42 −705.17 87 no postsov 2 8,140.11 −3,717.01 140

scad 2 1,707.14 −653.05 102 no postsov 3 8,175.69 −3,691.94 157

scad 3 1,717.86 −624.99 119 split 1 8,013.22 −3,699.57 125

polity1 1 8,984.46 −4,171.24 125 split 2 7,681.27 −3,496.75 140

polity1 2 8,603.47 −3,942.23 140 split 3 7,722.25 −3,475.48 157

polity1 3 8,606.41 −3,900.05 157
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int2 int3 antigov strikes riots

1 2 N̂ 1 2 N̂ 1 2 3 N̂ 1 2 3 N̂ 1 2 N̂

1 0.9949 0.0051 114 1 0.9963 0.0037 112 1 0.9442 0.0558 0 58 1 0.9711 0.0234 0.0055 67 1 0.9894 0.0106 111

2 0.0086 0.9914 56 2 0.0093 0.9907 58 2 0 0.9791 0.0209 83 2 0.0036 0.9919 0.0045 75 2 0.0061 0.9939 59

3 n/a n/a n/a 3 n/a n/a n/a 3 0 0.0113 0.9887 29 3 0 0.0135 0.9865 28 3 n/a n/a n/a

revolution scad polity1 polity6 fh

1 2 N̂ 1 2 N̂ 1 2 3 N̂ 1 2 3 N̂ 1 2 N̂

1 0.9855 0.0145 133 1 0.9497 0.0503 18 1 0.9798 0.0202 n/a 108 1 0.9825 0.0175 n/a 110 1 0.9819 0.0181 110

2 0.0453 0.9547 37 2 0.0065 0.9935 33 2 0.0233 0.9767 n/a 62 2 0.0216 0.9784 n/a 60 2 0.0203 0.9797 59

boix svmdi50 svmdi75 balance no post

1 2 N̂ 1 2 N̂ 1 2 3 N̂ 1 2 3 N̂ 1 2 N̂

1 0.9826 0.0174 112 1 0.9814 0.0186 110 1 0.9779 0.0221 0 53 1 0.9838 0.0162 n/a 77 1 0.9828 0.0172 100

2 0.0223 0.9777 58 2 0.0247 0.9753 60 2 0.0004 0.9712 0.0284 76 2 0.0262 0.9738 n/a 45 2 0.029 0.971 55

3 n/a n/a n/a 3 n/a n/a n/a 3 0.0066 0.0407 0.9527 41 3 n/a n/a n/a n/a 3 n/a n/a n/a

no split

1 2 N̂

1 0.9827 0.0173 88

2 0.0273 0.9727 48

N̂ is the expected number of country by latent state.

Appendix E. Robustness transition probabilities
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