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Introduction

The political science literature often considers that young population can be sources of political instability and conflict. Youth cohorts, not yet well integrated into socioeconomic institutions, have been considered to be the segment of the population with the lowest opportunity costs of participating in organized violence and rebel movements such that the presence of a "youth bulge" may constitute a threat for liberal democracy [START_REF] Weber | Demography and democracy: the impact of youth cohort size on democratic stability in the world[END_REF][START_REF] Weber | Age structure and political violence: a re-assessment of the "youth bulge" hypothesis[END_REF]. However, young adults are also those who have the longest life horizons and, because of this, the highest incentives to invest in long-term institutional and political changes which they will enjoy for more time periods. Moreover, the aforementioned opportunity cost effect might also induce them to engage in pro-democracy movements. We argue that, beyond its supposed destabilizing effect, a high youth ratio increases the probability of observing a democratic transition. Figure 1 illustrates this relationship. It shows that, across all continents1 , a democratic improvement is more likely to be observed when the proportion of youth is high (dark bars) rather than low (light bars). This pattern is particularly salient for Africa and Latin America where the majority of transitions are observed.

In this paper, we empirically demonstrate that this positive effect of a high youth ratio on democratic improvements constitutes a robust result. This finding enriches the Acemoglu andRobinson (2001, 2006) theory of political transition, in which political elites might be induced to make concessions, in the form of institutional changes, under a threat of revolution. According to the formal theory of [START_REF] Acemoglu | A theory of political transitions[END_REF], economic slowdowns open a window of opportunity for a democratization since, during recessions, opportunity costs of participating in democratic movements are low and the threat of revolution is high. We shed light on a complementary channel by showing that demographic variables-the youth ratio in particular-can also be a factor that opens a window of opportunity for democratization. Taking into account the age structure increases the explanatory power of the Acemoglu and Robinson framework. Moreover, economic and demographic forces reinforce each other: the impact of a recession on the probability of a transition is magnified when the youth ratio is large. With this result, we also revisit the modernization theory [START_REF] Lipset | Some social requisites of democracy: Economic development and political legitimacy[END_REF] according to which democracy is a by product of economic prosperity. While we do not conclude that economic development per se is the main engine of democracy, we argue that demographic transformations, associated with the development process, pave the way for democratic improvements. Nevertheless, since the youth ratio rises and then fall in the course of the demographic transition, the window of opportunity for a democratic transition, stemming from the modification of the age structure of a society, only corresponds to a specific and temporary period of the development process of that society.

Our conceptual framework builds on the canonical rational choice model of democratization (Acemoglu andRobinson, 2001, 2006). The population is divided into two groups, the elite-holding the coercive power of Notes: We use yearly country data covering the period 1950-2017. For each region, we split our sample into observations for which the proportion of youth is low (below the median of the continent) and high (above the median of the continent). On the figure, we report the proportion of observations for which a democratic transition occurs in each sub-sample (the dots correspond to the absolute number of democratic improvements in each sub-sample and for each region). A democratic improvement corresponds to a rise in the Polity 2 index of at least 2. The proportion of youth corresponds to the share of the population aged between 15 and 19. More details about the construction of those variables are provided in Section 4. the state and using this power to capture a share of the total output produced in the economy-and the non-elite.

Non-elite members choose to engage or not in a revolution by comparing the short-run costs of a revolt to the long-run benefits of democracy. We introduce a role for demography in this stylized version of the Acemoglu and Robinson model. We assume that individuals live for three periods (they are successively young, mature and old) and that costs and benefits of a revolution evolve with age. In particular, young adults are disproportionately more likely to participate to revolutionary actions due to the combination of two forces: i) a longer time horizon over which to enjoy the benefits of living in a democratic society; and ii) smaller opportunity costs due to lower economic opportunities and fewer social responsibilities (such as domestic partnerships and offspring to care for). Hence, the presence of a "youth bulge" constitutes a threat of revolution that might induce the elite to concede democracy. Note that a recession-modeled as a temporary fall of wages-by reducing the opportunity costs of a revolt also increases the threat of revolution as predicted by Acemoglu andRobinson (2001, 2006) but this is all the more true when the share of youth in the population is large.

We test these theoretical predictions using two country-year panel datasets covering the period 1950-2017 and 1800-2017 respectively. Using fixed effects regressions including relevant controls, we identify a robust empirical regularity: the youth ratio is positively correlated with the likelihood of a democratic improvement, measured by a sizable variation of the Polity 2 index. 2 Our first dataset, the UN demographic projections data , contains detailed information on the age structure of the population. It allows us to clarify which age group drives this result. Interestingly, we find that the effect is concentrated on the proportion of the population aged 15-19. In line with our theoretical insights, this might be explained by the existence of a sharp discontinuity in the opportunity costs of revolting around 20, the age from which individuals start to be integrated in social institutions like marriage and the labor market. We confirm the positive impact of the youth ratio on democratic improvements on a longer panel (1800-2017) for which we do not have such detailed information about age structure. To do so, we use the fact that, along the demographic transition, the net fertility rises and then falls such that we can identify a period-about 15 years after the peak of the demographic transitionaround which the youth ratio is likely to be at the highest. [START_REF] Delventhal | Demographic transitions across time and space[END_REF] provide, for every country, a date of that peak. Then, using fixed effect estimators, we show that a democratic improvement is significantly more likely to occur around 15 years after this peak net fertility date.

Since the proportion of youth may be endogenous, the aforementioned relationship between the youth ratio and the likelihood of democratic improvements cannot be interpreted causally. In order to overcome this issue, we mobilize two distinct instrumental variable strategies. First, we use the 15 years lagged fertility rates to instrument for the proportion of youth. We argue that the lagged fertility rate should not be affected by contemporaneous democratization episodes and affects contemporaneous democratization episodes only through its impact on the youth ratio 15 years later. However, one might think that fertility behaviors and political changes 15 years later are jointly affected by some unobservable variables. 3 To deal with this possibility, we also instrument the proportion of youth in one country by the lagged fertility rate in neighboring countries. This approach builds on existing evidence of a geographic diffusion of fertility norms [START_REF] Daudin | Can internal migration foster the convergence in regional fertility rates? Evidence from 19th century France[END_REF][START_REF] Spolaore | Fertility and modernity[END_REF]. Our second strategy relies on an instrument which is arguably less directly related to the youth ratio but more exogenous than behavioral variables like the lagged fertility rate. Specifically, we use the Standardized Precipitation-Evapotranspiration Index (SPEI) dataset to construct an indicator of climatic conditions that we use as an instrument for the youth ratio 15 years later. The rationale is that climatic variations might translate into income variations which, in turn, might affect fertility behaviors. We show that favorable climatic conditions have a negative impact on fertility rates, which is driven by the economies in Africa. This is consistent with the idea according to which a positive income shock increases the opportunity costs of raising children [START_REF] Becker | Child endowments and the quantity and quality of children[END_REF][START_REF] Becker | On the Interaction between the Quantity and Quality of Children[END_REF][START_REF] Becker | An economic analysis of fertility. Demographic and economic change in developed countries[END_REF][START_REF] Rosenzweig | The demand for children in farm households[END_REF]. Not too surprisingly, this effect is concentrated on African economies where more households depend on the agricultural sector of the economy. Both instrumental strategies corroborate the results obtained using OLS regressions, suggesting a causal relationship. The "youth bulge" effect is even magnified in the IV regressions.

Since the "youth bulge" is a temporary demographic phenomenon, the causal effect we have identified enriches the window of opportunity theory of political transition proposed by [START_REF] Acemoglu | A theory of political transitions[END_REF].

According to this theory, a transitory shock on the opportunity costs for citizens to contest the power might force autocratic regimes to make democratic concessions in order to avoid a costly repression. This theory has found empirical support in a number of studies (eg, [START_REF] Aidt | Democratization under the threat of revolution: Evidence from the Great Reform Act of 1832[END_REF][START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF][START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF]. Nevertheless, these studies exclusively focus on the role played by economic shocks while the theory is much more general. While the empirical literature has focused in economic shocks, interestingly, [START_REF] Acemoglu | A theory of political transitions[END_REF] discuss how factors other than recessions can open a window of opportunity.

We extend the window of opportunity argument to the age structure of the population, which substantially increases its explanatory power. In terms of quantification of the effects, we estimate that a recession increases the probability of observing a democratic improvement by 1.9 points while an increase of one standard deviation of the youth ratio increases this probability by 1.7 points in our OLS estimation and 4.9 points in our IV estimation. 4 To contextualize these results, note that economic activity is much more volatile than the age structure of the population. The probability to observe at least one democratization episode during a 20 year period around the peak of the demographic transition could be quite substantial.

We establish several further results. First, as predicted by the Acemoglu and Robinson theory of democratization, we find that a democratic transition is more likely to occur during recessions. Furthermore, we show that the youth bulge effect is amplified during recessions, suggesting the existence of a complementarity between economic and demographic forces. 5 Second, the presence of a "youth bulge" seems to have a limited impact on other forms of political instability. In particular, we do not find a statistically significant impact of the youth ratio on democratic reversal, civil conflicts or mass protests. We find that its impact on the probability of occurrence of riots is positive but marginally significant (10%) while its impact on the probability of occurrence of a revolution is negative (still marginally significant). Overall, these results corroborate the Acemoglu and Robinson theory according to which, in many cases, elites peacefully concede democratic improvements to avoid civil disorder. Interestingly, we find that the youth bulge effect is higher when the initital Polity 2 level is not too small. It suggests that strongly autocratic states might react to a threat of revolution by repressing the population rather than making concessions. We also conduct a series of robustness checks and placebo tests that confirm our main results.

Our paper is related to several strands of the economics and political science literature. We first contribute to the vast empirical literature on the determinants of democratization. Most of this literature has focused on the post-war period [START_REF] Teorell | Determinants of democratization: Explaining regime change in the world, 1972-2006[END_REF] and on social and economic factors, such as income inequality [START_REF] Knutsen | Is democracy about redistribution?[END_REF][START_REF] Haggard | Inequality and regime change: Democratic transitions and the stability of democratic rule[END_REF][START_REF] Dorsch | Economic downturns, inequality, and democratic improvements[END_REF], macroeconomic business cycles [START_REF] Acemoglu | A theory of political transitions[END_REF][START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF][START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF], economic development and the modernization hypothesis [START_REF] Arthur | Determinants of Democracy[END_REF][START_REF] Lipset | Some social requisites of democracy: Economic development and political legitimacy[END_REF][START_REF] Przeworski | Modernization: Theories and Facts[END_REF] or economic opportunities and aspirations in the context of the Arab spring [START_REF] Campante | Why was the Arab world poised for revolution? Schooling, economic opportunities, and the Arab Spring[END_REF]. 6 To the best of our knowledge, [START_REF] Wilson | Democracy and the demographic transition[END_REF] are the only ones to have considered the role played by demographic factors.

They conclude that the median age of the population has a positive impact on the probability of democratization. The scope of their study is more limited than our own, however. They only consider 77 countries over the period 1970-2015 while, in our baseline regressions, we consider 165 countries over the period 1950-2017. 7 Moreover, they only have one observation every 5 years against one observation per year in our dataset. More importantly, our IV strategy allows us to interpret our main result as a causal relationship while [START_REF] Wilson | Democracy and the demographic transition[END_REF] only emphasize a positive correlation between median age and democratization. In terms of the interpretation of the results, while the youth ratio-what we use as our main explanatory variable-and median age are linked, they are far from being equivalent. Importantly, while the youth ratio rises and then falls over the course of the demographic transition, the median age is likely to steadily increase over time. Hence, the positive impact of the youth ratio on democratic improvements is compatible with the window of opportunity theory of democratization. The positive effect of the median age cannot be interpreted in this way.

Our paper is also related to the political science literature dealing with the socio-political consequences of having large young cohorts. This literature mainly focuses on the impact of youth bulges on civil conflicts [START_REF] Flückiger | Youth bulges and civil conflict: causal evidence from Sub-Saharan Africa[END_REF][START_REF] Apolte | Youth bulges, insurrections and labor-market restrictions[END_REF], social unrest, violent protest and political instability [START_REF] Goldstone | Population and security: How demographic change can lead to violent conflict[END_REF][START_REF] Goldstone | Revolution and Rebellion in the Early Modern World: Population Change and State Breakdown in England[END_REF][START_REF] Urdal | A clash of generations? Youth bulges and political violence[END_REF][START_REF] Weber | Demography and democracy: the impact of youth cohort size on democratic stability in the world[END_REF][START_REF] Farzanegan | Corruption and political stability: Does the youth bulge matter?[END_REF][START_REF] Weber | Demography and democracy[END_REF], or state repression [START_REF] Nordås | Fight the youth: Youth bulges and state repression[END_REF][START_REF] Shadmehr | Youth, revolution, and repression[END_REF]. As already mentioned, while we conclude that a high youth ratio increases the probability of democratic improvements, we do not find systematic evidences of an impact on political instability or social unrest. At the very least, we find a negative impact of the presence of a "youth bulge" on revolutions and anti-government protests in countries with a low initial levels of democracy, which also are the countries in which the the impact of a high youth ratio on the probability of democratization is the weaker. This might be driven by the fact that authoritarian states can react to a threat of revolution by engaging in repression rather than conceding democratic reforms. This interpretation is consistent with the findings of [START_REF] Nordås | Fight the youth: Youth bulges and state repression[END_REF].

The rest of paper is organized as follows. Section 2 introduces a stylized model of democratization that adds age structure to the baseline model of [START_REF] Acemoglu | A theory of political transitions[END_REF], Section 3 outlines our empirical strategy, Section 4 presents the data we use, our main results are presented in Section 5 and further results in Section 6, robustness tests are provided in Section 7, and Section 8 concludes.

A stylized model

In this section, we offer a simple analytical framework-inspired by the canonical rational choice model of democratization (Acemoglu andRobinson, 2001, 2006)-clarifying the role of demography in the democratization process. 8 We consider an economy with a population divided into two groups g ∈ {e, ne}, where elite members (indexed by e) are in proportion λ < 1/2 and non-elite members (ne) are in proportion 1 -λ. The political regime can be democratic or non-democratic. In a non-democratic regime, the coercive power of the state is controlled by the elite which can use this power to capture a share of the output produced by the people. On the contrary, in a democracy, the coercive power of the state is equally shared between all citizens so that no particular group is able to capture a disproportionate share of the whole output. 9 We are interested in the likelihood that a society switches from a non-democratic regime to a democratic regime. 8 As the main purpose of is illustrative, we consider a very stylized version of the [START_REF] Acemoglu | A theory of political transitions[END_REF]. Our stylized model shares features of the model proposed by [START_REF] Shadmehr | Youth, revolution, and repression[END_REF] to study the relationship between age structure, threat of revolution and state repression. 9 In Acemoglu andRobinson (2001, 2006), the two social groups (rich and poor) differ in terms of income and the two political regimes (democracy and non-democracy) differ in terms of which group decides over the redistributive policy. In a non-democracy, the elite (i.e. the rich people) chooses the policy while, in a democracy, the median voter (who is poor) decides. Our very simple set-up might be viewed as a reduced form version of the Acemoglu-Robinson model. In Acemoglu-Robinson, elite members prefer a non-democratic regime as it allows them to prevent the redistributive pressure of the majority, whereas in our model this is because it allows them to capture a share of the income produced by the non-elite.

The demographic structure

All individuals, whatever their group g, are economically and politically active during three periods indexed by i ∈ {y, m, o}. During a first period they are young (y), in a second period they are mature (m) and in a third period they are old (o). We denote by N g i,t the number of individuals of age i belonging to the group g at date t and by N i,t the total number of individuals of age i, with N i,t = λN e i,t + (1 -λ)N ne i,t . Finally, the whole population at date t will be denoted N t = N y,t + N m,t + N o,t . Young individuals become mature with probability one while the survival probability from the mature to the old period is denoted π such that N g m,t+1 = N g y,t and N g o,t+1 = πN g m,t for any g ∈ {e, ne}.10 Since we are interested in the democratization process we will focus on the case of a society which is initially non-democratic. Then, we assume that, if at a given date t a democracy is established it will be an absorbing state and the society will remain democratic at all subsequent dates t ′ ≥ t. If at date t the political regime is nondemocratic, the elite might decide to establish a democracy. If it does not, some individuals might decide to initiate a revolution. Let us denote by ρ t the number of individuals who find it profitable to join a movement for democracy. We assume that a democratic movement becomes a revolution if and only if:

Economic environment, political institutions and regime change

ρ t /N t ≥ ζ (1)
with ζ the realization of a random variable with cumulative distribution function denoted ϕ(.). This variable accounts for the chance of occurrence of a revolution, which could depend on unexpected circumstances. According to equation (1) the proportion of activists within the whole population, rather than the absolute number of activists, matters for the success of a revolution. It captures the fact that, for a given number of activists, the number of individuals who do not have an incentive to take part to the revolution reduces the chance of success of this revolution. A similar assumption is made by [START_REF] Persson | Democratic capital: The nexus of political and economic change[END_REF], [START_REF] Shadmehr | Multiplicity and uniqueness in regime change games[END_REF] or Bueno de [START_REF] Bueno De Mesquita | Rebel Motivations and Repression[END_REF].

If a revolution is initiated (i.e. if the above condition is satisfied), it always succeeds and the democracy is established at the beginning of the next period. During a revolution, a fraction µ of the resources produced by each individual is destroyed (for ease of simplicity we assume that this fraction is the same for all g and i). We also assume that, during this period, the elite is not able to capture any resources.

To sum-up, at a given date t, the society can be in one of the three following political regimes: non-democracy (N D), democracy (D) or revolution (R). Denoting w g t (P ) the flow of income of an individual belonging to the group g ∈ {e, ne}, having age i ∈ {y, m, o} and under the political regime P ∈ {N D, D, R}, we have

w ne i (N D) = 1-θ 1-λ ω i < ω i , w e i (N D) = θ λ ω i > ω i , w ne i (D) = w e i (D) = ω i and w ne i (R) = w e i (R) = (1 -µ)ω i .
In the following, we assume that the share of income destroyed during the revolution is larger than the amount captured by the elite in a non-democratic regime:

Assumption 1. µ > θ-λ 1-λ .
Under this assumption, a revolution incurs immediate costs for the people so that a non-elite member will participate to a revolutionary action if and only if these costs are overcome by future benefits.

Individuals' decisions

Considering a non-democracy, at a given period events unfold as follows:

1. nature chooses ζ;

2. the elite decides to establish a democracy or not;

3. if the elite has decided not to establish a democracy, each individual decides to take part in a revolution or not.

Individuals make their decisions in order to maximize their expected flow of income over their entire life. For simplicity, we assume that individuals' expectation with respect to the political regime that will prevail in the future are myopic. If at date t the elite does not democratize, individuals anticipate that the political regime that will prevail in t ′ > t will be non-democratic if a revolution does not occur during the period t. The problem is solved backward. In Section 2.3.1 we look at the decision to participate or not in a revolution when the elite has decided not to democratize (step 3.), in Section 2.3.2 we analyze the decision of the elite to democratize or not (step 2.).

Participation in a revolution

We do not consider the coordination issue. 13 Instead, we assume that an individual will decide to take part in a revolution if and only if his life cycle utility with an initiated revolution is higher than in the absence of 13 As revolutionary activities generate collective benefits at the expense of private costs, they typically raise a collective action problem. Following [START_REF] Acemoglu | Why did the West extend the franchise? Democracy, inequality, and growth in historical perspective[END_REF][START_REF] Acemoglu | A theory of political transitions[END_REF][START_REF] Urdal | A clash of generations? Youth bulges and political violence[END_REF] we ignore this issue. [START_REF] Acemoglu | The Economic Origins of Dictatorship and Democracy[END_REF] provide an extensive discussion on the different ways to deal with this collective-action problem, including the use of ideology and pecuniary benefits by revolutionary groups. They also provide evidences about how the collective-action problem is solved in practice. From a theoretical point of view, [START_REF] Persson | Democratic capital: The nexus of political and economic change[END_REF], [START_REF] Shadmehr | Multiplicity and uniqueness in regime change games[END_REF] or Bueno de [START_REF] Bueno De Mesquita | Rebel Motivations and Repression[END_REF] show the crucial role played by imperfect information about the likelihood of success of a revolution (the distribution of ζ in our model) in solving the coordination problem. The introduction of those elements is beyond the scope of our illustrative model. revolution. This condition is called the revolution constraint and is obviously violated for the members of the elite (of all ages). Indeed, since elite members receive a higher share of the total output in a non-democratic regime, for them a revolution incurs immediate costs and does not generate any future net benefits. For non-elite members, the cost and benefits associated with a revolution depends on age. The revolution constraint for an individual of age i (RC i ) is written as:

1 -θ 1 -λ ω i + Wi ≤ (1 -µ)ω i + Wi (RC i )
where Wi is the expected future flow of income of a ne individual of age i, such that Wo = 0, Wm = π ωo and Wy = ωm + π ωo (ω i is the expected value of ω i ). This inequality has a simple interpretation. The decision to participate or not in a revolution is based on the comparison between the expected income associated with remaining in a non-democratic regime14 and the expected income associated with participating in a revolution.

The (RC i ) can be rewritten as:

θ -λ 1 -λ Wi ≥ µ - θ -λ 1 -λ ω i . (RC ′ i )
The LHS corresponds to the future benefits associated with the switch from a non-democracy to a democracy,

Wi -1-θ 1-λ Wi = θ-λ 1-λ
Wi ; while the RHS corresponds to the net costs of participating in a revolution,

1-θ 1-λ ω i - (1 -µ)ω i = µ -θ-λ 1-λ ω i (which is positive under Assumption 1). Condition (RC ′ i )
is central for our analysis as it clarifies how the decision to participate depends on the age and, accordingly, how the probability of a revolution depends on the age structure in the society. According to (RC ′ i ), the age impacts both the benefits and the costs of participating to a revolution. The future benefits are impacted through a simple horizon effect, as younger people have a longer life expectancy, they will mechanically benefit from the democracy for a longer period: Wy = ωm + π ωo > Wm = π ωo > Wo = 0. However, the opportunity costs of a revolution also depends on age. Indeed, since market opportunities (ω i ) depend on age, so to does the opportunity cost of taking part in revolutionary activities. While we do not make any specific assumptions about the relative values of age specific productivities (ω i ), it is reasonable to think that they are increasing with age through a return to experience effect: ω o ≥ ω m ≥ ω y . However, the positive effect of age on the opportunity cost of a revolution is probably highly non-linear. In particular, in many countries, there exist barriers to entry into the labor force for young people who consequently have low market opportunities compared to other age groups who defend their well-established economic positions. 15Let us now come back to the decision to participate or not in a revolution for each age. Under Assumption 1, it is clear that (RC ′ o ) is never satisfied since the LHS equals 0 while the RHS is positive. Hence, it is never in the interest of old individuals to participate in a revolution as the horizon effect cannot compensate the costs.

For mature and young individuals, (RC ′ i ) is satisfied if µ is lower than a threshold denoted µ i with:

µ y = θ -λ 1 -λ 1 + ωm + π ωo ω y and µ m = θ -λ 1 -λ 1 + π ωo ω m .
As previously discussed, it is reasonable to assume that w y is (at least weakly) lower than w m :

Assumption 2. ω m ≥ ω y .
Under this assumptions it is clear that θ-λ 1-λ ≤ µ y ≤ µ m so that

ρ t =      (1 -λ)(N y,t + N m,t ) if µ ≤ µ m (1 -λ)N y,t if µ ∈ µ m , µ y 0 if µ > µ y
Hence, the probability of occurrence of a Revolution at date t might be expressed as a function of the demographic structure P(N y,t , N m,t , N t ) with:

P(N y,t , N m,t , N t ) =        ϕ (1 -λ) Ny,t+Nm,t Nt if µ ≤ µ m ϕ (1 -λ) Ny,t Nt if µ ∈ µ m , µ y 0 if µ > µ y
(2)

Peaceful democratization

Since members of the elite know the realisation of ζ when they have to choose to democratize or not they also know if a revolution will occur or not. In the absence of a risk of revolution, they do not have any incentive to democratize. Otherwise, they always have incentives to do so. Indeed, if a revolution occurs, their flow payoff will be (1 -µ)ω i and the democracy will be established at the next date. If, instead, they democratize before the occurrence of the revolution, they will benefit from a flow payoff of ω i . Hence, the probability of a transition from non-democracy to democracy is exactly given by P(N y,t , N m,t , N t ) and a revolution never occurs in equilibrium. 16

Discussion, testable predictions and open questions

Equation (2) illustrates the impact of demography on democracy. According to this equation, the threat of revolution is higher when the population is not too old. This captures the horizon effect. Through this effect, a temporary increase in the youth ratio -associated with the demographic transition -might open a window of opportunity for democratization. This is the first prediction of the model.

Prediction 1. A rise in the youth ratio increases the probability of a democratic improvement.

However, the definition of the youth ratio needs to be refined. In the model, when µ ≤ µ m this is the relative number of young and mature individuals which matters, while for µ ∈ µ m , µ y , democratic improvements are driven by the size of the youngest generation. The second configuration is more likely to occur when the relative opportunity cost of participating in a revolution for young people compared to mature ones (ω m /ω y ) is 16 As in [START_REF] Acemoglu | A theory of political transitions[END_REF] a revolution never occurs at the equilibrium as the threat of revolution is sufficient to force the elite to democratize. In our model, a revolution might have arisen at the equilibrium if we had assumed that the choice to democratize is made before the realization of ζ. In any case, our conclusion regarding the role of the demographic structure on the probability of a transition to democracy (whether violent or peaceful) holds unchanged. high (indeed, µ i decreases with ω i ). As previously noted, this opportunity cost is likely to be disproportionately low for very young adults who are not yet integrated into socio-economic institutions like stable employment or marriage [START_REF] Weber | Demography and democracy: the impact of youth cohort size on democratic stability in the world[END_REF][START_REF] Weber | Demography and democracy[END_REF]. These socio-economic forces might be reinforced by psychological factors. For instance, [START_REF] Fitzenberger | Personality Traits Across the Life Cycle: Disentangling Age, Period and Cohort Effects[END_REF] show that young people are less risk averse and more open to new experiences.

Those personality traits make them more likely to participate in revolutionary actions [START_REF] Nordås | Fight the youth: Youth bulges and state repression[END_REF][START_REF] Weber | Demography and democracy: the impact of youth cohort size on democratic stability in the world[END_REF][START_REF] Weber | Demography and democracy[END_REF]. For these reasons, it is the relative size of the youngest cohort which is likely to matter the most.

Demographic factors are complemented by economic factors which are at the heart of the Acemoglu-Robinson theory of democratization. In particular, it is clear from (RC i ) that a temporary fall in economic opportunities (that can be captured by a decrease in ω i while keeping Wi constant) will incentivize more people to participate in a revolution by decreasing the opportunity costs of participation. This effect might have a large impact on the probability of a democratic improvement. This is the case if, for instance, such a decrease pushes μy above µ such that the probability of a revolution switches from 0 to ϕ ((1 -λ)N y,t /N t ).

Prediction 2. A temporary fall in economic opportunities positively impacts the probability of a democratic improvement.

Moreover, the impact of this temporary decrease of opportunity costs is magnified when the youth ratio is large (since ϕ ((1 -λ)N y,t /N t ) is increasing in N y,t /N t ). This is our third main prediction. Prediction 3. The positive impact of depressed economic opportunities on probability of a democratic improvement is amplified when the youth ratio is large.

Our simple theoretical framework also leave some open questions. First, the prediction according to which a high youth ratio forces the elite to democratize before a revolution occurs-inducing a peaceful political transition-is largely driven by assumptions (see Footnote 16.). In fact, democratic improvements might be preceded by riots, civil violence, and revolutionary actions.17 If so, this would somehow reconcile our results with the aforementioned political science literature about the youth bulge.

Open question 1. Is a rise in the youth ratio more likely to induce a peaceful or a violent democratization?

Second, the elite might repress the attempted revolts rather than extent the franchise. 18 While this issue is beyond the scope of our illustrative model, the state response to a threat of revolution (concession or repression) might depend on the costs and benefits associated with each strategy (see Shadmehr and Haschke 2016 for theoretical insights about this trade-off). For instance, more authoritarian states, where opposition is weaker, might be less likely to concede as they can repress at smaller costs.

Open question 2. Could the higher probability of a democratic improvement, induced by a rise in the youth ratio, be crowded out by state repression?

Our empirical analysis aims at testing our main prediction and providing some insights to the open questions.

Empirical strategy

In this section we describe our empirical methodology. We begin by estimating a simple bivariate panel regression with a Linear Probability Model (LPM).

transition i,t = α + β × ratio_youth i,t-1 + δ i + ϵ t + u i,t , (3) 
Our binary dependent variable, transition i,t , takes value 1 when a country experiences an increase in the Polity score of at least 2 points, which corresponds to a sizable variation. This is a standard measure of democratic improvements, also used by [START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF][START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF][START_REF] Dorsch | Economic downturns, inequality, and democratic improvements[END_REF]. 19Our main independent variable is the youth ratio. According to Prediction 1, the probability of a transition should be larger when this ratio is high. As aforementioned, which youth ratio matters the most requires clarification. 20 To that end, we test different constructions of the "youth bulge" measure. The country fixed effects (δ i ) control for any time-invariant characteristics of countries that may affect their propensity to democratize. The time fixed effects (ϵ t ) control for global trends towards democratic governance, such as the dissolution of the Soviet Union or the "third wave" of democratization. Finally, u i,t represents the error term from the regression.

There are, however, country-specific, time-varying factors that are also important to control for. We proceed to add a vector of controls to estimate a multiple panel regression with the LPM. In order to test Prediction 3, according to which the impact of a negative macroeconomic shock is higher in the presence of a youth bulge, we also consider specifications where we interact the youth ratio with measures of macroeconomic fluctuations (Section 6.1).

transition i,t = α + β × ratio_youth i,t-1 + X ′ i,t-1 Γ + δ i + ϵ t + u i,t . (4) 
Our baseline set of controls also includes other factors that the literature has identified as being possible drivers of democratization. Among those factors we also control for per capita income levels (see, eg, Lipset [START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF] while, on the other hand, state repression against revolutionary movements might be higher in autocratic countries [START_REF] Davenport | Multi-dimensional threat perception and state repression: An inquiry into why states apply negative sanctions[END_REF][START_REF] Mesquita | Thinking inside the box: A closer look at democracy and human rights[END_REF][START_REF] Davenport | State repression and the domestic democratic peace[END_REF]. As it has been shown that state repression might depend on the youth ratio [START_REF] Davenport | State repression and the domestic democratic peace[END_REF], we interact the lagged Polity score with our ratio_youth variable in some specifications (Section 6.3). Finally, in some regressions we also control for the log of population in order to distinguish our youth bulge effect from the impact of an increase in the population [START_REF] Acemoglu | Population and conflict[END_REF] show that such an increase might generate political instability and conflicts), the Gini coefficient as inequality is often considered as an important driver of democratization [START_REF] Acemoglu | A theory of political transitions[END_REF][START_REF] Haggard | Inequality and regime change: Democratic transitions and the stability of democratic rule[END_REF] and school enrollment as education as been shown to favor the development and sustainability of democratic institutions [START_REF] Murtin | Long-term determinants of the demographic transition, 1870-2000[END_REF].

Youth ratios can be affected by improvements in public policies and public health that are themselves a result of political development [START_REF] Mulligan | Do democracies have different public policies than non-democracies?[END_REF][START_REF] Besley | Health and democracy[END_REF]. More broadly, some omitted variables may affect both the youth ratio and the probability of democratic improvements. As such, the panel regression results may not be estimating a causal effect. We therefore perform a two-stage least squares (2SLS) procedure using two distinct instrumentation strategies. We first use lagged fertility rates as an instrument for the youth ratio. In one specification, we consider the country's own fertility rate, lagged by 15 years. Even with such a long lag built into the instrument, the social and economic conditions that may lead to improvements in pre-natal health and decreasing infant mortality rates may also affect the likelihood of future democratization. Therefore, in another specification, we consider an average of the country's neighbors' fertility rates, lagged by 20 years. In that specification, we construct the following instrument for the youth ratio in country i of region r in period t, which we denote by Z r i,t :

Z r i,t = 1 N r i,t -1 j∈r,j̸ =i f ertility_rate j,t-20 (5) 
where N r i,t corresponds to the number of countries in the region r of country i.21 The regional instrument, similar in spirit to that used by [START_REF] Acemoglu | Democracy Does Cause Growth[END_REF] and [START_REF] Dorsch | Democratization and the Conditional Dynamics of Income Distribution[END_REF], captures the idea of a progressive geographical diffusion of fertility behaviors [START_REF] Daudin | Can internal migration foster the convergence in regional fertility rates? Evidence from 19th century France[END_REF][START_REF] Spolaore | Fertility and modernity[END_REF]. A second distinct strategy uses past climatic variations as an instrument. Those variations, through their impact on households income, might affect fertility behaviors. To construct this instrument we use the SPEI index, which combines data on precipitation and soil quality at a very detailed geographical level and aggregated to the country level (see details below). Since, to predict a transition at date t, we want to instrument the youth ratio (proportion of the population between 15 and 19 years old) in t -1 we take the mean of the country-level SPEI indicator over the period [t -17, t -21].22 Climatic conditions between 17 and 21 years ago should be exogenous to contemporaneous institutional change. Finally, as we expect the relation to be stronger for low income countries that rely more on agriculture, we interact the SPEI indicator with continent dummies.

A large literature uses climatic shocks, like drought episodes or precipitation, to predict conflicts or institutional change, but with a strategy that differs significantly from ours as they use contemporary shocks which should decrease, in the case of a negative shock like a drought, the contemporaneous opportunity cost of engaging in conflict or revolutionary movement. 23The first stage of the 2SLS procedure estimates the lagged youth ratio with the instrumental variable (denoted by Z i,t ).

ratio_youth i,t-1 = α + β × Z i,t-1 + X ′ i,t-1 Γ + δ i + ϵ t + u i,t , (6) 
Fitted values from equation ( 6) are then used to estimate the outcome variable in the second stage of the 2SLS procedure.

transition i,t = α + β 2S × ratio_youth i,t-1 + X ′ i,t-1 Γ + δ i + ϵ t + u i,t , (7) 
where the error term from the estimation of equation ( 7) will be uncorrelated with instrumented variation in the youth ratio if the identifying assumptions are met. The identifying assumptions in the 2SLS regressions are that the instrument satisfies the relevance criteria and the exclusion restriction. The relevance criteria requires that the instrument can explain variation in the youth ratio in the first stage of the 2SLS procedure, eg in equation ( 6). In addition to being relevant, the instrument should satisfy the exclusion restriction, which requires that the instrument can explain democratic improvements only through its impact on the youth ratio. While it is unlikely that the long-lagged instruments affect the contemporaneous opportunity cost of revolting through other channels than their effect on the demographic structure of the population, we perform a series of placebo tests that give credence to this identifying assumption.

The availability of demographic data (youth ratio and fertility rate) for a large set of countries including developing countries restricts our initial analysis on the period from 1950 to 2018. In order to test our theory on a longer-run panel, we use the fact that net fertility is the highest at the peak of the fertility transition, when infant mortality is already low and fertility starts to decline. [START_REF] Delventhal | Demographic transitions across time and space[END_REF] propose a dating of those peaks for a large set of countries that we use to infer the variation in the proportion of youth over a longer time period. In the longer-run analysis, we first define a 15 year window around the peak of the transition. The net fertility should be substantially higher during these windows, as well the proportion of youth 15 years later, so we use its 15 years lag as regressor. We formally estimate this alternative multivariate panel regression with the following Linear Probability Model (LPM)

transition i,t = α + β × peak_window i,t-15 + X′ i,t-1 Γ + δ i + ϵ t + u i,t . (8) 
Due to data availability over this longer-run panel, we only use a subset of our benchmark control variables, namely macroeconomic fluctuations, per capita income levels and the Polity score, which are available for long time periods. This specification allows us to test the robustness of our prediction over a longer time span (1800-2017).

Data sources

In this section, we describe further the data we employ. We use the Polity2 score provided by Marshall, Gurr and Jaggers (2019) to construct our binary democratic improvement indicator, which covers the period from 1800

to 2018 for a large number of countries. It measures the degree of democracy in political regimes between -10 in the population and its impact on conflicts. (total autocracy) and +10 (total democracy). The definition of democracy used for the design of this indicator is reflected in the combination of six institutional aspects: the regulation of the recruitment of leaders, the competitiveness of this recruitment, the openness of this recruitment, the constraints on the executive, the regulation of political participation and the competitiveness of this participation. Our binary democratic improvement variable equals 1 if the year-on-year difference of the Polity2 index is larger than or equal to 2, and takes a zero value otherwise. In our baseline sample the unconditional mean of the dependent variable is 0.039, meaning that about 4 percent of the country-years observe such an improvement in their political institution. 24We mobilize two demographic data sources. First, we use the United Nations age-specific population data to create a variable relating the number of young people to the total population. 25 We also use data on fertility rates and infant mortality rates to construct the net fertility rate indicator we use in regressions and to construct one of our instruments. The data is available for a large number of countries. However it is only available from 1950 to 2018. In order to extend our analysis over a longer panel, we use the dataset built by [START_REF] Delventhal | Demographic transitions across time and space[END_REF]. Using various data sources26 , they estimate-for a large set (2010). It is a multiscalar index that combines several parameters to measure climatic conditions such as temperature and precipitation but also soil water holding capacity. The SPEI is a monthly multi-timescale measure that allows capturing different potential effects of the accumulated water deficit. For our purpose, we use the twelve-month time-scale that covers the period 1901-2020. For further analyses and robustness checks, we use data on mass mobilizations from the VDEM database and on political instabilities from the Cross-National Time-Series data archive [START_REF] Banks | Cross-National Time-Series Data Archive[END_REF]. Table 1 provides summary statistics of the variables that we include in our baseline analysis (since 1950).

Panel regression analysis

Baseline Linear Probability Model results

We begin with estimation of equation ( 3) using different measures of the youth ratio-coming from the United Nation dataset-on panels that run from 1951 to 2017 (Table 2). In this exploratory analysis, we first consider the broadest conception of "youth" in calculating the youth ratio, before looking at narrower age groups. In column 1, we define the variable ratio youth as the share of the population aged between 15 to 34 in the population aged over 15 years, and demonstrate that there is a positive and statistically significant effect of this ratio on the probability that a country experiences a democratic improvement. In columns 2 to 6, we consider narrower age tranches for the youth ratios, calculated with 15 to 19, 20 to 24, 25 to 29, and 30 to 34, respectively. The results reported in those columns demonstrate that the effect is driven by the youngest cohorts. In particular, the estimated effect of the youth ratio has the greater magnitude and the higher degree of statistical significance when we use the 15 to 19 age group (column 2). The effect remains significant, while reduced, when we consider the population aged between 20 to 24 (column 3), but the effect of the youth ratio is not significant anymore when we consider other age groups. Though not statistically significant, the point estimate for the oldest age group, aged between 30 to 34, is even negative (column 5). In Column 6 we report the results obtained when we include the four different youth ratios in the same regression. Only the ratio calculated using the youngest cohort is significant.

Overall, the results reported in Table 2 are consistent with Prediction 1 of our model. It also confirms our intuition that the opportunity costs of participating in revolutionary movements is lower for very young adults than for any other age cohort. This might come from the fact that the opportunity cost of revolting increases sharply at the age of entry into the labor market or into marriage (see Section 2.4). 27 Therefore, for the rest of our analysis, we define the youth ratio as the share of the population aged between 15 to 19 in the population aged over 15 years. 28In Table 3 we estimate equation ( 4) with additional time-varying controls. Data for the control variables comes from different data sources, so there is some variability in terms of country and time coverage. Balancing sample size concerns against omitted variable bias concerns, we settle on the specification in column 9 as our baseline set of controls. With the inclusion of this set of controls, the estimate for the effect of the youth ratio is quite stable compared to the bivariate regression which only included time and country fixed effects. All regressions that follow will include the baseline set of controls unless otherwise noted.

Beyond the youth bulge effect, results reported in Table 3 show a negative effect of the growth rate of GDP on the likelihood of a democratic improvement. This is consistent with the Prediction 2 of the model as well as existing literature [START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF][START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF]. The level of the Polity score is also associated with a decrease in the likelihood of a democratic improvement as also predicted in [START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF]. The effects of primary school enrollment and the log of population size are both weakly significant and positive in the regression where all controls are included (column 10). Those two variables will not be included in our set of benchmark controls. Indeed, due to data availability, the school enrollment variable reduces our sample too much. Population size has mainly been introduced as a confounder for the youth ratio (it appears at the denominator of this variable and periods of increase in the youth population are also periods during which the whole population is likely to increase). Results reported in columns ( 6) and ( 10) of the table reassure us that the effect of the youth ratio is not driven by population size. Finally, we also control for the urbanization rate and the Gini coefficient. As expected the effect of those two variables is positive, however, not statistically significant.

This limited effect of the Gini coefficient is in line with the contrasting result found in the literature on the role of inequality for democratization [START_REF] Knutsen | Is democracy about redistribution?[END_REF]. We don't include the Gini in our subsequent regressions because of attrition.

The magnitude of the youth bulge effect is quite substantial. In our baseline estimates-reported in column (9)-an increase of one standard deviation of the youth ratio increases the probability of observing a democratic transition by 1.7 points, which roughly corresponds to a 50% increase relative to the unconditional probability. This is a sizable effect compared to the effect of economic recessions, which is the main factor identified in the window of opportunity literature. We show in section 6.1 that a recession increases the probability of observing a democratic transition by 1.9 points. However, economic activity is much more volatile than the age structure of the population. In particular, during the demographic transition, the youth ratio might remain high for several years while a recession remains a relatively rare event. Hence the probability to observe at least one democratization episode during a 20 year period around the peak of the demographic transition could be quite substantial.

In Appendix A we provide additional results and perform sub-sample analyses. In table 15 we check the robustness of our results when we exclude continents one by one. The youth bulge effect turns out to be non significant when African or Latin American countries are excluded (but the coefficient for the youth ratio remains positive and sizable). This is not surprising since, as reported on Figure 1, the bulk of transitions occur in those two continents. In table 16 and 17, we push the analysis further by excluding, one by one, sub-regions of Africa and South America in order to ensure that our results are not driven by a subgroup of countries within those continents. This does not appear to be the case. 29 In Table 15 (last column) we also provide a Jackknife test to ensure that some outliers do not drive our results.

Two-Stage Least Squares results

In this section we report the results of our instrumental variable strategy. Table 4 and 5 present the results we get when we use the lagged net fertility rate (in own country and in neighbors countries) and our drought indicator respectively. In both tables we report reduced-form and 2SLS results. In Table 4 columns 1 -4, we use the country's own net fertility rate lagged by 15 years as a predictor of the size of the youth cohort 15 years later, while in columns 5 -8, we use the average net fertility rate in the country's region lagged by 20 years. 30 We present results with and without our standard battery of controls. Both fertility rate measures are statistically significant predictors of democratic improvements in reduced form specifications (columns 1 -2 and 5 -6). When net fertility measures are used as instruments for the youth ratio, instrumented variation in the youth ratio is positively and statistically significantly associated with an improvement in democratic institutions in the second stage of the 2SLS procedure (Panel A). In Panel B, we present the first-stage results from the 2SLS procedure.

First-stage F-statistics are far above the rule-of-thumb threshold of 10 for both instruments. Unsurprisingly, the country's own lagged net fertility rate is a stronger first-stage predictor of the youth ratio compared to the lagged average of regional neighbors' net fertility rates. In our view, however, the regional measure is more likely to satisfy the exclusion restrictions. The coefficient of the instrumented youth ratio appears to be bigger, by a factor of 2 when using own country lagged fertility rates and by a factor of 3 when using the country's neighborhood fertility rates, compared to the coefficient of the youth ratio in our OLS estimation. This might be due to the existence of unobservable factors affecting the youth ratio and the probability of experiencing a democratization episode in the opposite direction. Alternatively, it might be the case that our instruments-in particular the neighborhood fertility rate-picks up a local treatment effect which is stronger than the average treatment effect.

In Table 4 we report the results obtained when the youth ratio at date t -1 is instrumented by the mean of the SPEI indicator over the period [t -21, t -17] interacted with continent dummies. 31 Reduced form results are reported in columns 1 (without controls) and 2 (with controls) of Panel A. We can see that the coefficient of our indicator of climatic condition is significant only when it is interacted with the Africa dummy. In that case, the sign is negative. Our interpretation of this result is as follows. Since African economies rely more on agriculture compared with other parts of the world, a positive climatic shock (an increase in the the SPEI) is more likely to induce a sizable positive income shocks in these countries. This would increase the opportunity cost of rising children and decrease fertility [START_REF] Becker | Child endowments and the quantity and quality of children[END_REF][START_REF] Becker | On the Interaction between the Quantity and Quality of Children[END_REF][START_REF] Becker | An economic analysis of fertility. Demographic and economic change in developed countries[END_REF][START_REF] Rosenzweig | The demand for children in farm households[END_REF]. In turn, this fall in fertility might have a negative impact on the probability of occurrence 31 See Section 3 for a discussion about the choice of this instrument.
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of democratic improvements 15 years later through its negative effect on the youth ratio. The 2SLS results

(reported in columns 3 -6) tend to confirm this interpretations. We instrument the youth ratio (columns 3 and 4) and the 15 years lagged fertility rate (columns 5 and 6). The first-stage results of the 2SLS procedure are shown in Panel B. First-stage F-statistics are slightly above the rule-of-thumb threshold of 10 when we instrument the youth ratio but slightly below when we instrument lagged fertility. We are thus more confident in the results reported in column 3 and 4. In any case, the first stage results confirm the negative impact of a positive climatic shock on fertility for African countries (more surprisingly, we also obtain this result for North America). We see in Panel A that instrumented variation in the youth ratio and lagged fertility rate are consistently positively and statistically significantly associated with an improvement in democratic institutions. The magnitude of the coefficient is quite important (twice the magnitude of the coefficient for the 2SLS using neighborhood fertility rate instrument).32 

Results over a longer-run panel

As described in Section 4, our demographic variables come from the United Nations data set which covers the period from 1950 to 2017. In this section, we consider a longer time period by following an alternative strategy.

We use the fact that, in the course of the demographic transition, the net fertility rate rises and then falls. Hence, we can identify a period, around the peak of the demographic transition (that roughly corresponds to the date at which fertility rate starts to decrease), during which the net fertility rate is the largest. The youth ratio should then be the largest 15 years latter.

We use two alternative definitions for the period around the peak. Denoting T the year of the peak, the variable peak_window takes the value one for all the years in the interval [T -15, T + 15] and zero otherwise. The variable peak_distance is a more continuous measure taking the value |T -t| for all years t in the the interval [T -15, T + 15] and 15 otherwise. Since the net fertility rate-and accordingly the youth ratio 15 years aftershould increase before the peak and and decrease smoothly after that, we expect a positive coefficient for the variables peak_window and a negative coefficient for the variable peak_distance.

In Table 6, we report results from panel regressions over the period 1800 -2017. We have GDP data and Polity data for the entire period, so we are able to control for development level, business cycles, and status quo political institutions. We present results with and without these controls, as the country coverage is somewhat reduced when we include controls that require GDP data. Using both ways of constructing the demographic transition variable, the results from Table 6 demonstrate that the positive effect of an increase in the youthfulness of a population on the likelihood for a democratic improvement is robust to estimation over this longer time period. 6 Further analysis

The effect of youth bulge during recessionary periods

In Table 7, we investigate whether the effect of a youth bulge on the likelihood of democratic improvement depends on the state of the economy. In columns 1-4 we use the growth rate of GDP per capita as a proxy for the state of the economy. The first column reproduces the familiar finding -that corresponds to our prediction 2 -that democratic improvements are more likely to occur when the GDP growth rate is low, while the second column demonstrates that this effect is mainly driven by countries having a high proportion of young people in their population (the level effect on the growth rate is insignificant and the interaction term with youth ratio is significant and negative). When we add controls, the interaction term is still negative and has the same order of magnitude but is not significant anymore (see columns 3 and 4). In Columns 5-8, instead of the growth rate of GDP, we use a binary indicator variable for recession that takes value 1 if the country experienced a negative growth rate and 0 otherwise. Results from specifications with the binary recession measure are consistent with those from columns 1 -4. Recessions increase the likelihood of democratic improvements in the following period, but the effect is driven by countries with higher proportions of young people. Note that when we use this binary indicator, the interaction effect remains significant when we add controls (column 8).

To sum up, the effect of a recession on the probability of a democratic improvement is amplified by the presence of a youth bulge. This result is in line with our Prediction 3. It implies that a combination of economic and demographic conditions are key for the occurrence of demographic improvements. To that extent, our result generalizes the existing tests of the [START_REF] Acemoglu | A theory of political transitions[END_REF] window of opportunity theory (Aidt and Franck, 2015; [START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF][START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF] by showing that a window of opportunity is not exclusively defined in economic terms.

Youth bulge, democratic reversal and political instability

According to our theory, a youth bulge creates a pressure over the elites that induces them to make some concessions in the form of democratic improvements. We found in Section 5 robust evidence supporting this prediction. However, the presence of a large share of the population prone to join protest movements might also lead to political instability [START_REF] Urdal | A clash of generations? Youth bulges and political violence[END_REF][START_REF] Apolte | Youth bulges, insurrections and labor-market restrictions[END_REF][START_REF] Flückiger | Youth bulges and civil conflict: causal evidence from Sub-Saharan Africa[END_REF][START_REF] Gerling | Rebellious youth: Evidence on the link between youth bulges, institutional bottlenecks, and conflict[END_REF]. If this is the case, a high youth ratio would not only increase the probability of a democratic improvement (increase in the Polity score) but also the probability of a democratic reversal (decrease in the Polity score). In order to test this possibility, we have constructed an indicator of democratic reversal, taking the value 1 if the Polity score decreases by at least 2 points and 0 otherwise. In columns 1-3 of Table 8, we show the effect of the youth ratio on the probability of a democratic reversal. More precisely, we show LPM results using our baseline youth ratio variable (column 1), reduced form LPM results using the 15 years lagged fertility (column 2), and 2SLS results using the 15 years lagged fertility rate as instrument (column 3). Across the three estimation techniques, we do not see any statistically significant effect of youth bulge on democratic reversals.

Even if a youth bulge permits democratic improvements, those improvements might be preceded by protests, riots and violent revolutionary actions. As discussed in Section 2.4, the fact of knowing if a rise in the youth ratio induces a peaceful or a violent democratization remains an open question (Open question 1). In order to tackle this issue, we employ data on mass mobilizations from the VDEM database and on political instabilities from the Cross-National Time-Series data archive [START_REF] Banks | Cross-National Time-Series Data Archive[END_REF]. The effect of youth bulge on mass political mobilizations are reported in Table 8, columns 4 -9. First, columns 4 -6 investigate the effect on a binary dependent variable that takes value 1 if there were significant mass mobilizations (for any reason) recorded in the VDEM data. Next, columns 7 -9 are analogous for VDEM's measure of mass mobilizations for democracy. While positive, the effect of youth bulge is insignificant across these specifications. In Table 9, we employ Banks (2020) data on political instabilities. Across the nine measure of instability, most are not statistically significantly correlated with the youth ratio. The incidence of riots is positively correlated whereas the incidence of revolution is negatively correlated. Here is a possible interpretation: When the youth ratio increases, so too does the threat of revolution (here riots) but the incidence of an actual revolution may decrease (as the elite make democratic concessions).

These results are broadly consistent with [START_REF] Acemoglu | A theory of political transitions[END_REF] theory of democratization in which democratization is peaceful as elite concede democratization in order to avoid a revolution. We note, however, that these results are only marginally statistically significant, so this interpretation should be taken with a chunky grain of salt.

Initial level of democracy and the youth bulge effect

According to our theoretical model, a youth bulge creates a threat of revolution. Our empirical findings suggest that the elite reacts to this threat by conceding democratic improvements. However, the elite might also respond to a threat of revolution by increasing repression. As discussed in Section 2.4, we might think that the most authoritarian regimes are the most likely to repress rather than concede (Open question 2).

In order to deal with that question, we have split our sample of country into two sub-samples. The first (respectively, second) sub-sample gathers countries initially characterized by a Polity 2 score below (respectively, above) 0. As reported in Table 10, column 2, the magnitude of the youth bulge effect is much higher and more statistically significant in countries considered non-autocratic (Panel B) than in more authoritarian countries (Panel A). 33 We show in the same table the effect of the youth ratio on the different measures of political instabil- ity used in the previous section (columns 3-11). Among the countries with negative Polity scores (Panel A), the youth ratio has a significantly negative impact on revolutions and anti-government protests while the impact on others variable is not significant. On the contrary, among the countries with positive polity scores (Panel B),

the youth ratio has a significantly positive impact on riots and two others measures of political instability (assassination attempt and government crisis) while the effect on other variables is not significant. These findings are broadly consistent with the idea according to which, in more authoritarian countries, the government will react to the presence of a youth bulge by increasing repression, preventing revolutions and other kinds of protests.

On the contrary, in less autocratic countries, the threat of revolution is more likely to lead to democratic improvements. We reach the same kind of conclusion when, instead of splitting the sample, we interact the youth ratio in t -1 with the Polity score at the same date. As reported in Table 18 (Appendix A) the interaction term has a significantly positive effect on the probability of a democratic improvement but also on some measures of political instability like riots.

Robustness

Alternative demographic variables

In this section, we investigate the potential impact of other demographic changes. We consider alternative lag structures of the net fertility rate as well as the role played by the ratio of young males rather than the youth ratio in general.

positive and of similar magnitude across the two sub-samples. Female fertility rates as alternative mechanism. Previous literature has pointed to the role of contemporaneous fertility rates in promoting democracy through a higher involvement of women in the public sphere and greater increases in the human capital of smaller numbers of children [START_REF] Wilson | Democracy and the demographic transition[END_REF]. 34 Here, we investigate the role of different lags structures of female fertility rates in order to examine these alternative channels through which features of demographic changes can impact the probability that democratic institutions improve (see Table 11). We consider once lagged, 5-year, 10-year, 15-year, and 20-year lags in the table.

As is clear from the table, and consistent with our previous results, only fertility rates with 15-year lags explain democratic improvements with statistical significance.

Isolating the ratio of young males. The exiting literature on the youth bulge particularly emphasises the role played by young males arguing that they are over-represented in revolionary movements and conflicts [START_REF] Goldstone | Population and security: How demographic change can lead to violent conflict[END_REF][START_REF] Urdal | A clash of generations? Youth bulges and political violence[END_REF][START_REF] Apolte | Youth bulges, insurrections and labor-market restrictions[END_REF][START_REF] Weber | Demography and democracy[END_REF]. Below we verify that our results hold when we consider the ratio of young males (instead of the overall youth ratio) as our main explanatory variable. Notes: Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, the urbanization rate, and the log of the population. Referring to the Kleibergen-Paap (K-P) F-statistic, the test's null hypothesis is that the set of instruments is weak. For this weak instrument test, Stock-Yogo critical values for 10% / 25% maximal IV size are 16.38 / 5.53. The panel runs from 1951 -2017 for the specifications that do not include the 15-year lagged fertility rates and from 1968 -2017 for the specifications that do include the 15-year lagged fertility rates. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Different measures of political transition

In Table 13, we consider alternative operationalizations of the democratic improvement dependent variable.

First, in columns 1 -3, we consider a higher threshold (an increase in the Polity score of at least 3 points) for defining the binary transition variable. Results are robust to estimation with the higher threshold. In columns 4

-6, we use continuous variation in the raw Polity data to examine the extent to which youth bulges are associated with more marginal changes in political institutions. The LPM estimation with the youth ratio is positive and statistically significant, however both the reduced form and 2SLS estimations yield insignificant results, indicating the the effect of youth bulge on marginal changes to political institutions is less robust than the its effect on discreet changes. In columns 8 -9 we consider the polyarchy variable from the VDEM dataset. We generate a binary dependent variable for a discrete change in VDEM that corresponds to an increase in 10% of it's range (0 to 1, whereas Polity's range is from -10 to 10). The LPM estimation with the youth ratio is positive but not significant. However, both reduced form and 2SLS estimations lead to positive and significant effects.

Placebo with the very young and the very old

In Table 14, we report results from a series of placebo tests that we have conducted over our baseline panel . We estimate the effect of increases in age tranche ratios of the very young and the old. For the very young, we consider ratios of tranches from 0-4 and 5-9 years old (in columns 1 and 2) and demonstrate that increases in the ratio of very young to the total population do not have an impact on the probability of democratic improvements. For the old, we consider ratios of tranches from 60-64, 65-69, 70-74, and 75-79 (in columns 3 -6). We do not anticipate that the ratio of old to the rest of the population would have an impact on the probability of democratic improvements, and indeed it does not.

Conclusion

In this paper, we document the effect of the demography on the likelihood of democratization. Using detailed demographic data in a long country-year panel framework, we provide evidence of a robust empirical regularity, the proportion of the population aged 15 to 20 is positively correlated with the likelihood of occurrence of democratic improvements. Two instrumental variable strategies, using respectively lagged fertility rates in neighboring countries and past climatic variations, allows for a causal interpretation of the correlation. The effect is sizable, an increase in one standard deviation of the proportion of youth increases the probability of observing a democratization episode in a range from 1.7 to 4.9 points percentage when estimated by OLS and IV, respectively. We establish several further results: (i) the youth bulge effect is amplified during periods of economic recession, (ii) the induced democratic improvements do not systematically come with civil disorders and political instability, (iii) the effect is stronger in not too authoritarian countries.

We view this set of results as supportive of the [START_REF] Acemoglu | A theory of political transitions[END_REF] window of opportunity theory. As younger cohorts as those who have the most to gain from a regime change and the least to loose from participating to democratic movements, a temporary rise in the youth ratio induces a threat of revolution (this is especially true during recessions as economic opportunities are more depressed). As a result of this threat, and to preempt large scale civil conflicts, the elite in place might be forced to concede democratic improvements (especially in not too authoritarian states where repression is more costly). While the existing empirical literature has shown the role played by economic variables, eg economic slowdowns, in the opening of a democratic window of opportunity [START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF][START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF], our paper demonstrates that other variables -here demographic variables -might also play a crucial role and reinforce the economic forces. We believe that this result constitutes a useful step towards a more systematic investigation of all the factors conductive to democracy. 

Figure 1 :

 1 Figure 1: Democratic improvements and the proportion of youth.

  Among those controls, macroeconomic fluctuations play a key role as, according to Prediction 2, a negative macroeconomic shock might facilitate democratic improvements (this is in line with, eg, Acemoglu and Robinson 2001; Brückner and Ciccone 2011; Burke and Leigh 2010; Kotschy and Sunde 2019; Dorsch and Maarek 2020).

  of countries-the date at which mortality and fertility rate start to decrease. In accordance with the standard model of demographic transition, we argue that the peak of the transition, i.e the date at which net fertility is the highest, corresponds to the date at which the fertility rate starts to decline. The gross domestic production per capita data comes from the Maddison Project Database (2020). The population and urbanization data comes from the United Nations (2022) and[START_REF] Teorell | The Quality of Government Standard Dataset[END_REF] provide other country-level control variables. In order to instrument the proportion of youth through fertility decisions related to climate conditions, we use the Standardized Precipitation-Evapotranspiration Index (SPEI) developed in Vicente-Serrano, Beguería and López-Moreno

  Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, the urbanization rate, and the log of the population. The panel runs from 1951 -2017. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

  Each individual, whatever his group g ∈ {e, ne}, produces a good with a productivity ω i that might depend on his age i ∈ {y, m, o}. It captures the fact that, at different ages, individuals do not have access to the same technology (the same market opportunities) and reflects that productivity might increase with experience. 11 If the regime is non-democratic, elite members are able to capture a share of the production of non-elite members.

	More precisely, a share θ (with θ > λ) of the total output produced by one age group is equally distributed
	among elite members of the same age group while the remaining share is equally distributed among non-elite
	members. 12 In a democracy, no particular group can exert a coercive power over another group so that each
	individual earns his productivity.

Table 1 :

 1 Summary statistics for baseline sample(since 1950) 

		Obs.	Mean	Std.Dev.	Minimum	Maximum
	transition	9,326	0.039	0.193	0	1
	youth ratio (15 -34)	9,324	0.512	0.098	0.228	0.687
	youth ratio (15 -19)	9,324	0.151	0.045	0.038	0.268
	youth ratio (20 -24)	9,324	0.135	0.030	0.054	0.208
	youth ratio (25 -29)	9,324	0.120	0.021	0.057	0.239
	youth ratio (30 -34)	9,324	0.106	0.016	0.050	0.213
	ln(GDP p.c.)	8,931	8.594	1.163	5.934	11.960
	growth rate of GDP p.c.	8,928	2.313	6.558	-100	130.870
	Polity2	9,427	0.908	7.433	-10	10
	urbanization rate	9,324	48.667	24.173	2.154	100
	ln(population)	9,324	9.047	1.567	4.783	14.172

Table 2 :

 2 Effect of youth bulges on democratic improvements -Decomposition by age groups

			Binary DV: ∆ Polity2 ≥ 2		
			Ordinary Least Squares		
		(1)	(2)	(3)	(4)	(5)	(6)
	ratio youth (15 -34) t-1	0.123**					
		(0.05)					
	ratio youth (15 -19) t-1		0.396***				0.535***
			(0.11)				(0.16)
	ratio youth (20 -24) t-1			0.267*			-0.386
				(0.16)			(0.26)
	ratio youth (25 -29) t-1				0.072		0.324
					(0.18)		(0.27)
	ratio youth (30 -34) t-1				-0.260	-0.236
					(0.19)	(0.26)
	Country & year FE's	yes	yes	yes	yes	yes	yes
	N	9224	9224	9224	9224	9224	9224
	Countries	165	165	165	165	165	165
	Within-R 2	0.026	0.028	0.025	0.022	0.020	0.028

Notes: Robust standard errors clustered by country are in parentheses. The panel runs from 1951 -2017 for all specifications. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 3 :

 3 Effect of youth bulges on democratic improvements -Regression with controls

	Binary DV: ∆ Polity2 ≥ 2
	Ordinary Least Squares

Notes: Robust standard errors clustered by country are in parentheses. The unbalanced panel runs from 1951 -2017 in the longest specification. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 4 :

 4 Effect of youth bulges on democratic improvements -lagged fertility variables as instruments

				Panel A: Binary DV: ∆ Polity2 ≥ 2		
		Own net fertility rate (lagged 15 years)	Neighbors' net fertility rate (lagged 20 years)
		OLS		2SLS	OLS		2SLS
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)
	Net fertility rate t-j	0.002***	0.002**			0.003***	0.003*		
		(0.00)	(0.00)			(0.00)	(0.00)		
	ratio youth (15 -19) t-1			0.683***	0.567**			1.227***	1.101*
				(0.19)	(0.27)			(0.41)	(0.61)
			Panel B: First stage of 2SLS, DV: ratio youth (15 -19) t-1	
	Net fertility rate t-j			0.003***	0.003***			0.003***	0.002***
				(0.00)	(0.00)			(0.00)	(0.00)
	Standard controls	no	yes	no	yes	no	yes	no	yes
	Country & year FE's	yes	yes	yes	yes	yes	yes	yes	yes
	C-D F-stat on excl. IV's	-	-	361.50	278.73	-	-	94.20	62.05
	N	7599	7201	7599	7201	6572	6203	6571	6202
	Countries	165	155	165	155	163	154	162	153

Notes: Robust standard errors clustered by country are in parentheses. The net fertility rate lagged by 15 years is used as the instrumental variable for the ratio of youth in the 2SLS specifications. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, and the urbanization rate. Referring to the Kleibergen-Paap (K-P) F-statistic, the test's null hypothesis is that the set of instruments is weak. For this weak instrument test, Stock-Yogo critical values for 10% / 25% maximal IV size are 16.38 / 5.53. The panel runs from 1968 -2017 for the own net fertility rate specification and from 1973 -2017 for the neighborhood net fertility rate specification. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 5 :

 5 Effect of youth bulges on democratic improvements -Climatic variables as instruments

		Panel A: Binary DV: ∆ Polity2 ≥ 2			
		OLS				2SLS	
		(1)	(2)	(3)	(4)	(5)	(6)
	ratio youth (15 -19) t-1			1.968***	2.737**		
				(0.75)	(1.29)		
	net fertility t-15					0.009***	0.011**
						(0.00)	(0.01)
	spei_EU t-16	0.010	0.005				
		(0.01)	(0.01)				
	spei_africa t-16	-0.029***	-0.032**				
		(0.01)	(0.01)				
	spei_asia t-16	0.013	0.011				
		(0.01)	(0.01)				
	spei_northamerica t-16	-0.015	-0.013				
		(0.01)	(0.01)				
	spei_southamerica t-16	-0.001	-0.010				
		(0.02)	(0.01)				
		Panel B: First stage, DV: ratio youth (15 -19) t-1		
	spei_EU t-16			-0.001	-0.000	0.673*	0.566
				(0.00)	(0.00)	(0.39)	(0.36)
	spei_africa t-16			-0.015***	-0.011***	-3.908***	-3.184***
				(0.00)	(0.00)	(0.81)	(0.81)
	spei_asia t-16			0.004	0.001	0.721	-0.080
				(0.00)	(0.00)	(1.07)	(1.03)
	spei_northamerica t-16			-0.022***	-0.019***	-2.458***	-2.559***
				(0.00)	(0.00)	(0.75)	(0.83)
	spei_southamerica t-16			-0.001	-0.000	-0.534	-0.262
				(0.00)	(0.00)	(0.40)	(0.46)
	Standard controls	no	yes	no	yes	no	yes
	Country & year FE's	yes	yes	yes	yes	yes	yes
	C-D F-stat on excl. IV's	-	-	14.34	10.11	7.43	5.54
	N	8133	7750	8133	7750	6675	6349
	Countries	145	136	145	136	145	136

Notes: Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, and the urbanization rate. Referring to the Kleibergen-Paap (K-P) F-statistic, the test's null hypothesis is that the set of instruments is weak. The panel runs from 1951 -2017. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 6 :

 6 Effect of youth bulges on democratic improvements -Longer-run panel

				Binary DV: ∆ Polity2 ≥ 2		
				Ordinary Least Squares		
		(1)	(2)	(3)	(4)	(5)	(6)
	peak_window t-15	0.019***	0.013**				
		(0.01)	(0.01)				
	peak_distance t-15					-0.002***	-0.001**
						(0.00)	(0.00)
	ln(GDP p.c.) t-1		-0.020***		-0.023***		-0.020***
			(0.01)		(0.01)		(0.01)
	var(GDP p.c.) t-1		-0.001***		-0.001***		-0.001***
			(0.00)		(0.00)		(0.00)
	Polity t-1		-0.005***		-0.005***		-0.005***
			(0.00)		(0.00)		(0.00)
	Country & year FE's	yes	yes	yes	yes	yes	yes
	N	15182	11207	15182	11207	15182	11207
	Countries	143	135	143	135	143	135
	Panel length	1800 -2017	1800 -2017	1800 -2017	1800 -2017	1800 -2017	1800 -2017

Notes: Robust standard errors clustered by country are in parentheses. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 7 :

 7 Effect of youth bulges on democratic improvements -Interaction with recessions Robust standard errors clustered by country are in parentheses. The panel runs from 1951 -2017 for all specifications. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

					Binary DV: ∆ Polity2 ≥ 2		
					Ordinary Least Squares		
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)
	ratio youth (15 -19) t-1	0.462***	0.505***	0.376**	0.411**	0.464***	0.415***	0.368**	0.320**
		(0.12)	(0.12)	(0.16)	(0.16)	(0.12)	(0.12)	(0.16)	(0.16)
	growth rate of GDP p.c. t-1	-0.001***	0.001	-0.001***	0.001				
		(0.00)	(0.00)	(0.00)	(0.00)				
	growth rate × ratio youth t-1		-0.017**		-0.014				
			(0.01)		(0.01)				
	binary negative growth rate t-1					0.020***	-0.022	0.019***	-0.020
						(0.01)	(0.02)	(0.01)	(0.02)
	binary negative growth × ratio youth t-1						0.264**		0.244*
							(0.12)		(0.12)
	Standard controls	no	no	yes	yes	no	no	yes	yes
	Country & year FE's	yes	yes	yes	yes	yes	yes	yes	yes
	N	8751	8751	8750	8750	8751	8751	8750	8750
	Countries	155	155	155	155	155	155	155	155

Notes:

Table 8 :

 8 Effect of youth bulges on democratic reversal and mass mobilization The political mass mobilization and political mass mobilization in support of democracy binary dependent variables are taken from VDEM and are coded as 1 if the variable achieves score 2, 3, or 4 (v2cagenmob and v2cademmob from VDEM, respectively). The null results is robust for alternative codings. Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, the urbanization rate, and the log of the population. Referring to the Kleibergen-Paap (K-P) F-statistic, the test's null hypothesis is that the set of instruments is weak. For this weak instrument test, Stock-Yogo critical values for 10% / 25% maximal IV size are 16.38 / 5.53. The panel runs from 1951 -2017 for the specifications that do not include the 15-year lagged fertility rates and from 1968 -2017 for the specifications that do include the 15-year lagged fertility rates. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

		democratic reversal	mass mobilization	mass mobilization for democ.
		∆ Polity2 ≤ -2		VDEM			VDEM	
		OLS	OLS	2SLS	OLS	OLS	2SLS	OLS	OLS	2SLS
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)
	ratio youth (15 -19) t-1	-0.190		0.042	0.425		1.469	1.205		1.498
		(0.15)		(0.16)	(0.87)		(1.05)	(1.05)		(1.40)
	Net fertility rate t-15		0.000			0.004			0.004	
			(0.00)			(0.00)			(0.00)	
	Standard controls	yes	yes	yes	yes	yes	yes	yes	yes	yes
	Country & year FE's	yes	yes	yes	yes	yes	yes	yes	yes	yes
	C-D F-stat on excl. IV's	-	-	278.73	-	-	267.59	-	-	256.92
	N	8750	7201	7201	6508	5470	5467	6351	5319	5313
	Countries	155	155	155	128	128	125	128	128	122

Notes:

Table 9 :

 9 Effect of youth bulges on different measures of political instability Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, the urbanization rate, and the log of the population. The panel runs from 1951 -2017 for the specifications that do not include the 15-year lagged fertility rates and from 1968 -2017 for the specifications that do include the 15-year lagged fertility rates. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

	OLS

Notes:

Table 10 :

 10 Effect of youth bulges on democratic improvements -Differentiation by initial level of democracy

	OLS

Table 11 :

 11 Effect of net fertility rates on democratic improvements

				Binary DV: ∆ Polity2 ≥ 2	
				Ordinary Least Squares	
		(1)	(2)	(3)	(4)	(5)	(6)
	net fertility rate t-1	-0.000					0.001
		(0.00)					(0.00)
	net fertility rate t-5		0.000				-0.003
			(0.00)				(0.00)
	net fertility rate t-10			0.001			0.001
				(0.00)			(0.00)
	net fertility rate t-15				0.002**		0.003**
					(0.00)		(0.00)
	net fertility rate t-20					0.001	-0.000
						(0.00)	(0.00)
	Country & year FE's	yes	yes	yes	yes	yes	yes
	N	8548	8234	7776	7201	6589	6589
	Countries	155	155	155	155	155	155
	Within-R 2	0.0391	0.0417	0.0453	0.0483	0.0536	0.0546

Notes: Robust standard errors clustered by country are in parentheses. The panel runs from 1951 -2017 for all specifications. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 12 :

 12 Effect of youth male bulges on democratic improvements

	Binary DV: ∆ Polity2 ≥ 2
	Ordinary Least Squares

Notes: Robust standard errors clustered by country are in parentheses. The unbalanced panel runs from 1951 -2017 in the longest specification. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

Table 13 :

 13 Different measures of political transitions

		Binary DV: ∆ Polity2 ≥ 3	Continuous DV: ∆ Polity2		Binary DV: ∆ VDEM ≥ 0.1
		OLS	OLS	2SLS	OLS	OLS	2SLS	OLS	OLS	2SLS
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)
	ratio youth (15 -19) t-1	0.369***		0.427**	3.501**		2.596	0.062		0.318*
		(0.13)		(0.21)	(1.39)		(2.01)	(0.14)		(0.16)
	Net fertility rate t-15		0.001**			0.008			0.001**	
			(0.00)			(0.01)			(0.00)	
	Standard controls	yes	yes	yes	yes	yes	yes	yes	yes	yes
	Country & year FE's	yes	yes	yes	yes	yes	yes	yes	yes	yes
	C-D F-stat on excl. IV's	-	-	278.73	-	-	278.73	-	-	256.36
	N	8750	7201	7201	8750	7201	7201	8782	7336	7336
	Countries	155	155	155	155	155	155	160	160	160

Table 14 :

 14 Placebo tests: Alternative age tranche ratios with the very young and the old Robust standard errors clustered by country are in parentheses. The panel runs from 1951 -2017 for all specifications. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

				Binary DV: ∆ Polity ≥ 2	
				Ordinary Least Squares	
		(1)	(2)	(3)	(4)	(5)	(6)
	ratio very young (0 -4) t-1	0.027					
		(0.07)					
	ratio very young (5 -9) t-1		0.130				
			(0.09)				
	ratio old (60 -64) t-1			0.361			
				(0.45)			
	ratio old (65 -69) t-1				-0.081		
					(0.44)		
	ratio old (70 -74) t-1					-0.500	
						(0.52)	
	ratio old (74 -79) t-1						-0.845
							(0.63)
	Country & year FE's	yes	yes	yes	yes	yes	yes
	N	8750	8750	8750	8750	8750	8750
	Countries	155	155	155	155	155	155

Notes:

Table 18 :

 18 Effect of youth bulges on democratic improvements and political instability -Interaction with the initial level of democracy Robust standard errors clustered by country are in parentheses. The standard set of controls includes once lagged values of: the log of GDP per capita, the growth rate of GDP per capita, the Polity score, the urbanization rate, and the log of the population. The panel runs from 1951 -2017. *** / ** / * represent significance at the 0.01 / 0.05 / 0.10 levels, respectively.

	OLS

Notes:

We have putted together Europe, North America and Oceania in order to have a sufficiently high number of episodes of democratic improvements in each region.

The Polity 2 index is a widely used measure of the degree of democracy. More details about this index are provided in Section 4.

Note that this risk remains limited since we add country specific and time varying fixed effects to our regressions.

In our data, the unconditional probability of observing a democratic improvement is almost 4%.

Relatedly,[START_REF] Apolte | Youth bulges, insurrections and labor-market restrictions[END_REF] show that the effect of youth bulges on the incidence of violent conflicts increases with the unemployment level.

See also[START_REF] Rød | The determinants of democracy: a sensitivity analysis[END_REF] or[START_REF] Papaioannou | Economic and social factors driving the Third Wave of democratization[END_REF] for a more systematic examination of the multiple determinants of democratization.

We also use a longer panel covering the period 1800-2017 for some countries.

In order to simplify the exposition we assume that the survival probability π is identical for the two groups. As it will become clear, our analysis would not be modified if we had allowed for group-specific survival probabilities.

As it will be clarified below, we might have a broader interpretation of the parameter ωi. It might encompass, not just individual earnings, but also some subjective rewards associated with marital life and parenthood for instance. Hence, this parameter might be lower for young individuals which are more likely to be unmarried and childless.

Again, the assumption according to which elite members capture the output of people of their age group simplifies the exposition without qualitatively affecting the analysis.

Remember that, under our myopic expectations assumption, individuals assume that, in the absence of a revolution today, the regime will remain non-democratic forever.

The participation in revolutionary activities, which are inherently dangerous, might also generate additional disutilities and psychological costs. It is reasonable to think that those costs are disproportionally lower for young people who are more likely to be unmarried and not raising a family. Introducing such additional costs would strengthen our conclusions.

[START_REF] Goldstone | Revolution and Rebellion in the Early Modern World: Population Change and State Breakdown in England[END_REF][START_REF] Goldstone | Population and security: How demographic change can lead to violent conflict[END_REF] argues that young people are over represented in anti-state political movements and revolutionary activities.

[START_REF] Nordås | Fight the youth: Youth bulges and state repression[END_REF] indeed conclude that large youth cohorts increase state repression.

As robustness checks, we consider alternative constructions of the dependent variable (see Section 7.2). We also test the impact of the youth bulge on other outcomes like democratic reversal or different measure of political instability and civil conflicts (see Section 6.2 and 6.3).

As illustrated by our model, it depends on how benefits and opportunity costs of revolting vary with age.

We consider the following regions: Western Europe, Northern Europe, Southern Europe, Eastern Europe, Northern Africa, Western Africa, Middle Africa, Eastern Africa, Southern Africa, Western Asia, Central Asia, East Asia, South-East Asia, South Asia, Oceania (including Australia and the Pacific), North America, Central America, South America and Caribbean.

A climatic variation occurring in t -i would affect the net fertility in t -i + 1.

See for instance[START_REF] Aidt | The Democratic Window of Opportunity: Evidence from Riots in Sub-Saharan Africa[END_REF] for the impact of drought on protest in an instrumental strategy to explain democratization episodes or[START_REF] Couttenier | Drought and Civil War In Sub-Saharan Africa[END_REF],[START_REF] Berman | External Shocks, Internal Shots: The Geography of Civil Conflicts[END_REF] for the impact of droughts on conflicts. A notable exception is[START_REF] Flückiger | Youth bulges and civil conflict: causal evidence from Sub-Saharan Africa[END_REF] who also use past drought in Sub-Saharan Africa to explain the contemporaneous proportion of youth

This measure of political transitions have been widely used in the literature (see, eg[START_REF] Burke | Do Output Contractions Trigger Democratic Change?[END_REF][START_REF] Brückner | Rain and the Democratic Window of Opportunity[END_REF][START_REF] Dorsch | Economic downturns, inequality, and democratic improvements[END_REF]. We also consider alternative operalizations in our robustness analysis.

World Population Prospects 2022.

United Nations data,[START_REF] Chesnais | The demographic transition: Stages, patterns, and economic implications[END_REF] and[START_REF] Mitchell | International Historical Statistics[END_REF].

In the model, an individual chooses to participate or not to a revolutionary movement by comparing the benefits of a democratic improvements to the opportunity costs of revolting. The benefits decrease smoothly with age through the horizon effect. The results reported in Table2suggest that the opportunity costs increase sharply with age such that the benefits might exceed the costs only for the youngest age group.

We also perform placebo tests in which we consider youth ratios calculated with younger and older age groups (see Section 7.3). We show that they do not have any impact on the probability of democratic improvements.

The sub-regions for Africa are Northern Africa, Western Africa, Middle East and Southern Africa. The sub-regions for America are Northern America, Central America, South America and Caribbean.

We lag the regional instrument by 5 more years to allow for spillover effects. Results are very similar when we also lag the regional instrument by 15 years.

Even if the magnitude of the effects measured by IV have to be interpreted carefully, as we may estimate a local average treatment effect, the impact of a youth bulge is sizable. As an illustration, when using Neighbors' net fertility rate as instrument (column 8 of Table4), a one standard deviation increase in the youth ratio increases the probability of observing a democratic transition by 4.9 points.

In column 1, we report the coefficient of the youth ratio obtained in the regression without control. This coefficient is significantly

In terms of the model presented in Section 2, the reduction of family sizes associated with a fertility decline might lowers the opportunity cost of participating to revolutionary movements.

A Additional tables