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We develop a model of insurrection markets and integrate the youth bulge
as measured by the relative youth cohort size. Apart from certain sponta-
neous outbreaks of violence or riots we �nd youth bulges alone to be no proper
predictor for political violence. However, deliberate insurrection activities
that aim at changing political and economic power positions are nevertheless
a�ected by youth bulges, but only when interacted with characteristics of the
respective underlying set of politico-economic institutions. We test these im-
plications of our theory in an empirical model based on cross-country panel
data and �nd the e�ect of the relative youth cohort size on insurrection
outbreaks to be moderated by changes in the underlying institutional set-
ting, particularly changes in the labor-market conditions as approximated by
unemployment rates.
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1 Introduction

When watching news reporting insurrection activities, riots, or demonstrations, one

is hardly ever surprised to see most activists to be particularly young, and whenever

violence is associated with the respective scenery, it also comes as no surprise that

most activists are male. It hence appears straightforward when (Goldstone 2002) claims

historical periods of political violence to have always been closely related with periods

of demographically young societies. Nevertheless, a large youth share in the population

has only recently become under somewhat closer inspection in the social sciences. Since

Graham Fuller used the term �youth bulge� in 1995 in a CIA conference report (Fuller

1995; see also Fuller 2003; Niang, no year, 8) in order to pinpoint a potential demographic

source of con�ict, the phenomenon has been picked up by newspaper commentators

(Heinsohn 2007, 2009; Caldwell 2007; Whelton 2007), and, somewhat hesitantly, by

scholarly researchers as well (see overviews by Goldstone 2002; Urdal 2006; Niang, no

year).

But no earlier than in 2006, a �rst systematic empirical investigation of the demographic

impact of the youth bulge on political violence has been published (Urdal 2006; see also

Urdal 2004). And up to then, sophisticated speculation rather than scholarly theorizing

has dominated the search for theoretical answers to the question as to what the causal re-

lations between youth bulges and political con�ict may be. While economic explanations

have been part of many, if not most, of these sophisticated speculations, there has as yet

no consistent theory been provided that captures the main ideas, systematically relates

them and works out testable empirical implications. In particular, there is a lack in a

theory explaining why young people in a youth-bulge situation should be particularly

prone to political violence in general and to insurrection activities in particular.

When it comes to political violence, it makes sense to distinguish spontaneous outbreaks

of violence or riots on the one hand from deliberate insurrection activities that aim at

changing political or economic power positions on the other hand. In this paper, we are

interested in the latter and we will generally refer to them as insurrection activities. In

order to become convincing, then, a theory of insurrections and the youth bulge needs

to provide for a link between a youth-bulge phenomenon with collective-action problems

of insurrection activities.

Since insurrection activities as de�ned here aim at shifting economic and/or political

power, they direct collective action to a certain, and at least allegedly common, goal.
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A theory of youth bulges and insurrections, then, needs to show how the existence of

a youth bulge a�ects the di�culties in the formation and e�ectiveness of insurrection

groups with respect to the (alleged) common goal in a consistent manner. This is how

this paper aims at adding to the literature. It develops a theoretical framework in

the tradition of Grossman (1991, 1999; see also Wall 2006) that integrates the most

important characteristics of youth bulges into a theory of insurrection activities.

Our common goal is derived by the assumption of a kleptocratic society to start with.

This kleptocratic society presumably forms the basis for potential grievances by those

who do not belong to the kleptocratic elite in general and by the respective youth cohort

in particular. We then introduce a demographic factor, representing the youth bulge as

well as two hypothesized characteristics of relatively young persons, namely a certain

attitude to risk and a relation of their productivity on �insurrection markets� on the one

hand and that on traditional labor markets on the other.

We then empirically test our theory by help of a cross-country panel data set and �nd

our theoretical predictions con�rmed: A youth bulge impacts on insurrection onsets

in interaction with the underlying institutional setting of the o�cial labor market as

measured by changes male youth unemployment rates.

In the following section, we brie�y clarify some fundamental de�nitions and concepts

and we relate them to the literature. Based on this groundwork we develop our theo-

retical model in section 3. In section 4, we test our theoretical conclusions in a logistic

regression model based on a broad cross-country panel data set. In section 5 we discuss

the implications of our results, suggest further empirical and theoretical research and

conclude.

2 Some basic concepts and de�nitions

Urdal (2004, 2006) as well as Staveteig (2006) claim that simply relating the size of

some youth cohort to the total population may be misleading since, in their view, a

youth bulge has broader implications than a speci�cally �at form of the population

pyramid. To be precise, a youth bulge represents no less than a historical transition

phenomenon of a society on its path into a modern society. At a certain point in

time, both dropping mortality rates and rising per-capita income tend to drive down

birth rates, which leads to a long tail of adult and older people on the one hand and
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to dropping sizes of succeeding children cohorts, so that the respective youth cohort

tends to form a bulge in the overall age structure of the respective society on its way

of modernization. Over time, then, this bulge works itself all the way through the age

structure until it eventually disappears.

Viewed in that way, it makes sense to follow Urdal (2006) by measuring a youth bulge

by the relative youth cohort size (RY CS) rather than simply by the share of the youth

cohort in total population. Hereby, the RY CS is de�ned as the youth cohort in percent

of the respective older cohorts of the economically active population. Hence, the RY CS

is what we refer to in the rest of this paper when dealing with the size of a youth

bulge.

A youth bulge may have its merits for a society, as it can, for example, be associated

with Samuelson's (1958) biological interest rate. Hence, relatively low per-capita con-

tributions of the youth cohort to common-pool consumption loan systems like social

security are associated with relatively high per-capita allowances to older cohorts which

lead to particularly wealthy cohorts of pensioners in some industrialized countries.

However, for the respective youth-bulge cohorts themselves, these advantages do hardly

materialize. To the contrary, forming a demographic bulge implies a relative abundance

of the respective cohort's members, which starts at birth and works its way through

the life cycle. At some time, then, the �bulge� cohort forms a youth bulge, and here it

potentially faces bottlenecks (Urdal 2006, 615) in search for opportunities in education

and on job markets. Depending on the characteristics of the respective economic and

political institutions, this tentatively leads to either real-wage drops or underemployment

as well as to general lacks in career opportunities (Easterlin 1987). What is more, in

light of rising competition by members of the succeeding youth cohort, the older cohorts

might be inclined to limit the access to economic positions and possibly also to political

participation and the like. Depending on the institutional background, this implies

potentials for grievances on the side of such a youth cohort's member, and it might,

once again depending on the underlying institutional setting, turn out to be a supporting

factor for political violence (Niang, no year, 12; Staveteig 2006, 7).

To put it in economic terms: While the bottleneck hypothesis of youth bulges implies an

abundant youth cohort to face dropping relative prices for whatever its members supply

to the society they live in, the resulting economic and political e�ects are manifold but

obviously dependent on numerous determinants within the politico-institutional setting

of a society. A �exible, market oriented setting in some ideal form that does not privi-
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lege incumbent persons in both political and economic positions of all sorts whatsoever

would, as far as such a society ever existed, have implications particularly di�erent from

a society that systematically privileges persons that have already been successful in oc-

cupying such positions in the past. As a result, if young potential successors in political

and economic positions face open markets but falling supply prices they may still �nd

taking opportunities relatively advantageous as compared to organizing themselves in

insurrection organizations that aim at breaking up power positions in both economic

and political terms.

This is di�erent when a relatively abundant youth cohort faces closed shops in that

both economic and political positions are occupied by members of older cohorts and

defended by them by administrative means. In such a case intruding into the sphere of

these privileges by simply working hard, by being better as well as by providing better

ideas and services to society may not be of much help for the youth cohort's members.

Still, while the ensuing grievance may be a necessary condition for the youth cohort for

proceeding to insurrection activities, it is not a su�cient condition, and the reason is

the collective-action problem of revolutions (Tullock 1971; Lichbach 1998; Apolte 2012).

Hence, while spontaneous outbursts of political demonstrations and even of riots and

violence might be explained by the development of a youth bulge in a closed-shop society

alone (Kuran 1989), deliberate activities that aim at changing political power positions

call for more than just that, namely for an integration of the determinants discussed

so far in a more comprehensive approach, and such an approach has to take collective

action into account.

In order to �x ideas, we assume a society that is characterized by a particularly priv-

ileged politico-economic elite that controls both the political and the economic sphere.

While markets are used to a certain extent in order to coordinate economic activities, all

productive assets are �nally owned and conducted by members of this particular elite.

It is then hypothesized that such an underlying setting may induce potential political

entrepreneurs to enter the market for economic and political power by way of forming in-

surrection groups. These entrepreneurs, then, provide solutions for the collective-action

problem of insurrection activities, but they are of course driven by personal interests and

that is by the motive to redistribute power and wealth away from the incumbent elite

to themselves. In doing so they hire young potential insurrection activists, and here is

where the e�ects of the youth bulge step in.
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3 An economic model of insurrections and the youth

bulge

3.1 Basic Model

Consider a society consisting of a ruling elite, which we refer to as the government elite

G or simply the government, a competing elite, which we refer to as the revolutionary

elite R, and a group of citizens. Both elite groups consist of some leading individuals

plus a relatively narrow clientele. G is modeled as a kleptocratic elite that not only

runs the government but that also owns the shares of the entirety of the economy's

productive assets. Hence, while these assets are formally in private hands, the private

owners stem from group G, and all formal pro�ts �ow into their purse. Finally, the

government elite imposes labor-income taxes on the citizens which their members also

use for own consumption.

The revolutionary elite R seizes resources from that part of the economy that it has

informally brought under its control; it uses these resources for own consumption as

well as for hiring insurgents which they compensate for their activities on the basis of

a broadly understood compensation rate wI , paid either in cash or in kind. Finally, we

have a number N of citizens that are neither part of G nor of R.

While governmental control over all economic activities formally rests with the govern-

ment elite, this group has e�ective control only over those parts of the economy that are

not under the informal control of the revolutionary elite. To be precise, we model the

respective control capacities of the government and the revolutionary elite as shares AG

and AR of the total productive assets in the economy. We normalize the total value of

productive assets to unity, so that AG +AR = 1. While the share AG is formally as well

as e�ectively under the control of the government, the share AR is only formally under

the control of the government but e�ectively controlled by the revolutionaries.

There are two income-generating activities available for the citizens, one is work on the

regular labor market and the other is insurrection. We normalize the time each individual

citizen devotes to each of the income-generating activities to unity. Hence, we assume

the citizens to allocate a fraction l to labor and another fraction i to insurrection, such

that the disposable time is l + i 6 1 on the level of a representative individual, and

L + I 6 N with L = lN and I = iN on the level of the society as a whole. As the

full-time portfolio of the citizens is, in principle, devoted to either work or insurrection,
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any situation l + i < 1 would be due to some sort of involuntary unemployment.

Labor time is supplied to a private �rm that utilizes all assets A. The private �rm is

run by a management that is appointed by members of the government elite and that is

itself part of the government elite. Insurrection activities are supplied to the members

of the revolutionary elite R.

At this point, we build the youth bulge into our model, considering the following as-

pects:

• Employees between 15 and 24 years of age have, on average, not yet reached the

level of productivity that employees of an age above 24 years have. While a part of

the 15 to 24 year old may have already run through some sort of a formal education,

all of them will at best be in the beginning of a process of gathering professional

experience, and that will drive up their productivity over a longer time to come.

We hence assume employees between 15 and 24 to be, on average, less productive

on the labor market than employees above 24.

• Young people are typically more volatile in their judgments and attitudes in general

and in their judgments and attitudes toward governments and potential revolution-

aries in particular.

• Young people are typically less risk averse than older people.

In order to consider these aspects within the structure of our model, we de�ne a youth-

bulge ratio rε[0, 1] as the share of those who belong to the potential of economically

active young persons that are between 15 and 24 years of age to those who are still

active, but older than 24.

The private �rm utilizes all productive assets A as well as labor L as inputs and maxi-

mizes pro�ts under conditions of perfect competition. We assume a production function

F (Le, A) with Le being e�ective labor supply. The production function is assumed to

satisfy the Indada conditions in the two arguments Le and A. In order to consider the

productivity e�ect of the youth bulge, we de�ne e�ective labor supply as Le = δr−1L

with δε(0, 1). The economy's output Y is then:

Y = F (δr−1L,A) (1)

Next, we model AR as being linearly dependent on the total time I that the citizens
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allocate to insurrection activities:

AR = βI with β > 0. (2)

We assume the government to tax labor income by a nominal tax rate tG on the wage

sum. However, as the government's e�ective control over the economy is limited by the

revolutionaries' share in power, the government can e�ectively tax only that part of labor

income that is generated under both its formal and its e�ective control. Since we assume

a homogenous production technology, the share AG in the assets e�ectively controlled

by the government is, at the same time, the share in both employment and the part

of the wage sum that is e�ectively under the government's control. The government's

e�ective labor-income tax rate is hence AGtG. As we focus our attention on the citizens'

allocation of time between labor and insurrection and in order to keep the analysis

simple, we assume the government's decision on the tax rate tG as exogenous. On top

of the unequal distribution of property rights, the tax rate tG is an indicator of how

the government oppresses the citizens. The income Y G of the government's elite is

hence:

Y G = π + tGAGwLL (3)

were π are pro�ts of the �rm since they are assumed to stream into the purse of the

share owners who are in their entirety members of the government's elite, wL is the wage

rate on the labor market, and L is total labor employed.

The revolutionary elite, in turn, �asks� the management of the share AR of capital that

is under its e�ective control for contributions tR on the basis of the capital value, which

is also AR. The revolutionaries' incomes can thus be written as:

Y R = tRAR − wI , with tRAR 6 τRARY, or tR 6 τRY, (4)

where wI is the compensation rate for insurrection activities, and τR ∈ (0, 1) is an upper

bound of what can maximally be taxed away from the capital owners under the power

of the revolutionary elite, determined by formal or, obviously more important, informal

institutions. The private �rm's pro�t π is:

π = F (δr−1L,A)− wLL (5)

Utility U of an individual and representative citizen depends on e�ective net labor income
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as well as on the compensations for insurrection activities. We assume an additively

separable utility function where regular net e�ective labor income 1 adds one-to-one to

total utility U . For reasons of simplicity, we ignore utility or disutility from regular

work, but not from insurrection activities.

We are particularly interested in both the compensations the citizens receive from the

revolutionary elite and in the di�erences in the way insurrection activities a�ect their

personal utility level. For that matter, we introduce a variable µ that captures the

properties of the citizens' relation to both the government and the revolutionary elite

by measuring two interacting aspects. One is the degree of grievance against or loyalty

to the government; and the other aspect is the degree of credibility of the revolutionary

elite with respect to the promised compensations for insurrection activities. The latter is

important since there is naturally no formal institutional setting that enforces promised

payments by the revolutionary elite (Gates 2002). Hence, a value of µ = 0 indicates

either perfect loyalty to the incumbent government or zero credibility of the revolutionary

elite's compensation payment promise.

Finally, we assume younger people to have more pronounced attitudes toward both

grievance against the government and trust in a revolutionary group than have older

people. Moreover, we assume them to be less risk averse. We capture these aspects by

weighting the variable µ with the youth-bulge ratio r in order to measure the total e�ect

of grievance and trust on the extent to which compensations for insurrection activities

enter the citizens' utility function. Summing up, the citizens maximize the following

utility function:

U = (1− ARtR)wLl + ((1 + wI)
rµ − 1)i. (6)

Note that, for µ = 0, we get (1 + wI)
rµ − 1 = 0, so that insurrection activities do not

yield any utility to the citizens in such a case. For insurrection activities to generate

utility to the citizens, we will need to have both some degree of grievance against the

government and some credibility of the revolutionary elite. Given both, the value of a

positive µ will be magni�ed by rises in the youth-bulge ratio r. Note further that (6)

implies some risk aversion with respect to the compensation rate wI , where rµ gives

the degree of risk aversion in the way that higher values of the youth-bulge ratio are

associated with lower degrees of risk aversion.

The �nal element of our model is a simple labor-market imperfection. In particular, we

1. That is gross labor income wLl minus e�ective labor income tax, de�ned by the e�ective tax rate
tGAG.
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assume a restriction on the side of the labor suppliers in the form of a probability ε of

being unemployed. Since each citizen's time devoted to either work or insurrection is

normalized to unity and since the only legal way of spending time for income generation

is labor on the regular labor market, the o�cial level of full employment on the labor

market is simply N . Our relevant labor-market restriction will hence be L 6 εN . On the

individual citizen's level, then, labor supply will be restricted by a demand restriction

l 6 ε. Within the framework described above, the �rm, the revolutionary elite, and the

citizens will maximize their respective objective functions.

The management of the �rm takes F (δr−1L,A) and wL as given and maximizes net

pro�ts. Given (5), the �rst-order condition is:

w∗L = δr−1F ′(L). (7)

As we assume competition on both the labor market and the market for insurrection

activities, the revolutionary elite maximizes tRAR − wII, subject to tR ≤ τRY . Given

(2) and (4), the Kuhn-Tucker conditions2 for a maximum of Y R with respect to L

imply:

w∗I = tRβ for I > 0; w∗I > tRβ for I = 0; and tR = τRY for λ > 0 (8)

The condition w∗I ≥ tRβ for I = 0 is of no relevance for both the citizens and the

revolutionaries, so that we do not need to consider that case any further. The condition

tR = τRY for λ > 0 simply says that the revolutionaries will take whatever the upper

bound τR allows them whenever the restriction tR ≤ τRY is binding.

Finally, the citizens maximize (6) subject to their time restriction l+ i ≤ 1 and subject

to the labor-market restriction l ≤ ε. The Lagrangian, then, is as follows:3

= = (1− tRAR)wLl + ((1 + wI)
rµ − 1)i+ λ1(1− l − i) + λ2(ε− l). (9)

If both restrictions in (9) were non-binding, so that λ1 = λ2 = 0, then this would

imply (by equation (27) in the appendix) that either wL = 0 or l = 0 since both are

nonnegative. Note, however, that l = 0 is ruled out by the Inada conditions for the

production function, while wL = 0 is ruled out by both the Inada conditions and by

δr−1 > 0 in combination with the �rm's �rst-order maximization condition (7); this is

2. See the appendix for details.
3. The full set of the Kuhn-Tucker conditions is given in the appendix.
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at least true as long as the e�ective tax-rate is not fully con�scatory, i.e. as long as

tGAG < 1. A non-binding time restriction of the citizens, i.e. l+ i < 1 and hence λ1 = 0,

is nevertheless possible, but that presupposes the labor-market imperfection to induce a

binding constraint, so that λ2 > 0. Both restrictions to be non-binding, however, is not

possible as long as tGAG < 1.

Given λ2 > 0, however, a non-binding time constraint of the citizens remains possible,

but this would, according to equation (28) in the appendix, be associated with either

i = 0, or with (1+wI)
rµ−1 = 0, or both. The implication is this: Should λ2 > 0, so that

the citizens are rationed in their labor-market supply, and should the marginal utility

from insurrection activities (1 + wI)
rµ − 1 be zero, then the citizens are unable to fully

employ their disposable time for income generation: On the market for insurrection,

they have no incentive for being active because of (1 + wI)
rµ − 1 = 0; and on the labor

market, they would want to be active to the full extent of their time devoted for income-

generating activities, but they cannot do so because of the positive chance ε > 0 of being

unemployed.

Finally, combinations of λ1 > 0 with λ2 = 0 or with λ2 > 0 are also possible. In the

former case, we have a cleared labor market, whereas in the latter case all unemployed

time left from the labor market will be supplied to the revolutionary elite.

3.2 Equilibria

In what follows, we focus on two cases: In case A, the time restriction is non-binding

(i.e. λ1 = 0) while the labor-market restriction is binding (i.e. λ2 > 0); and in case B,

the time restriction is binding (i.e. λ1 > 0) while the labor-market restriction may or

may not be binding, so that λ2 > 0.

Case A: λ1 = 0;λ2 > 0

From equation (27) and from λ1 = 0, we have l((1 − tGAG)wL − λ2 = 0. Since the

Inada conditions of the production function F (δr−1L,A) rule out L = lN = 0, we have

(1 − tGAG)wL = λ2 > 0. The non-negativity of (1 + wI)
rµ − 1 in combination with

equation (23) in the appendix implies (1+wI)
rµ−1 = 0 because of λ1 = 0. Substituting

the compensation rates wL and wI by the marginal productivities from (7) and (8), and

considering the labor-market restriction in (30) as well as the assumption of case A that
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λ2 > 0, the equilibrium in case A is:

(1− tGAG)δr−1F ′(L)−λ2 = (1+ tRβ)rµ = 0; or (1− tGAG)δr−1F ′(L)−λ2 > 0 (10)

Note that, because of λ2 > 0, employment L in equilibrium is lower than N and the wage

rate in equilibrium wL = δr−1F ′ is higher than its market-clearing value. We de�ne the

latter as weL = wL(L = N).

Figure 1 depicts case A. δr−1F ′(L) represents marginal productivity on the regular labor

market and at the same time marginal utility of regular work derived by the citizens.

The prevailing net wage rate wL > weL determines an employment level L 6 N , while

the market-clearing wage rate weL would lead to full employment if it were not for the

labor-market restriction. Because of the latter, however, employment falls short of N ,

leaving an amount (1− ε)N of labor unemployed. However, as long as (1 + tRβ)rµ = 0,

so that there is no utility that the citizens could generate by insurrection activities, the

(1− ε)N unemployed labor will not be reallocated to the market for insurrections.

L 

(1 − 𝑡𝐺𝐴𝐺)𝑤𝐿 

(1 − 𝑡𝐺𝐴𝐺)𝛿𝑟−1𝐹′ 𝐿  

𝐿 ≤ 𝑙𝑓𝑁 𝑙𝑓𝑁 

(1 − 𝜀)𝑁 𝜀 𝑁 

(1 − 𝑡𝐺𝐴𝐺) 𝑤𝐿
𝑒 

Figure 1: Case A

Case A is a very simple case in which the citizens supply labor only on the regular labor

market, either because marginal productivity on the market for insurrections is zero, or

the promise of the revolutionary elite to compensate citizens for insurrection activities

is not credible, or because the citizens are fully loyal to the government. For the latter

cases, µ = 0 applies. However, the labor-market imperfection in combination with the

lack of opportunities on the market for insurrection activities deters the citizens from

allocating their entire time designated for income generation into either regular work or
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insurrection activities. The latter is di�erent in case B.

Case B: λ1 > 0;λ2 > 0

From (29) in the appendix and from the assumption λ1 > 0 in this case, we get 1 = l+ i.

Furthermore, from condition (27), λ1 > 0, and l > 0, we get (1 − tGAG)wL − λ2 = λ1.

Combining this with condition (23) leads to (1− tGAG)wL−λ2 > (1 + tRβ)rµ− 1. After

having inserted the marginal productivities from (7) and (8), we can �nally consider two

subcases B1 and B2. We de�ne subcase B1 as:

(1− tGAG)δr−1F ′(L)− λ2 > (1 + tRβ)rµ − 1 (11)

which, according to (28), is associated with i = 0,4 as in case A. This case, however,

requires λ2 = 0, since any λ2 − 1 > 0 would make the labor-market restriction binding,

so that l < 1, which would, in combination with i = 0, violate 1 = l + i. The reason is

straightforward: If the citizens were restricted in their labor supply to l < 1, and if the

supply of insurrection activities could yield any additional utility, then the citizens would

take that opportunity, given their utility function (6) and given that (1+ tRβ)rµ−1 > 0.

But this, in turn, would be incompatible with 1 > l + i. Hence, i = 0 requires the

e�ective net wage to be higher than the utility of insurrection activities even in a case

of full employment on the regular labor market. As a result, there is no supply of

insurrection activities in case B1 since the utility derived from insurrection activities is

simply too low, as compared to the utility derived by regular work. By contrast, we

de�ne case B2 as:

(1− tGAG)δr−1F ′(L)− λ2 = (1 + tRβ)rµ − 1 (12)

which, according to (28), is associated with i ≥ 0. Subcase B2 is the basis for cases A

and B1 since it gives the condition for an optimal time allocation for all situations where

the marginal utility from insurrection activities is su�ciently attractive for the citizens

in order to set i > 0 and hence for allocating at least some time into these activities.

The di�erence between cases A and B1 is that in case A, any positive marginal utility of

insurrection activities is su�cient for allocating time away from regular labor and into

insurrection activities because of the labor-market restriction; in case B1, by contrast,

there is no labor market restriction and marginal utility of insurrection activities is

4. This is so since i=0 whenever (1 + tRβ)rµ− 1 = 0, since insurrection would not yield any utility in
that case. If, however,(1 + tRβ)rµ − 1 > 0, then condition (28) in the appendix directly requires i = 0.
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strictly below the net e�ective wage rate even with full employment on the regular

labor market, so that it never pays for the citizens to allocate time into insurrection

activities. Hence, whenever the labor-market restriction is binding and/or whenever

marginal utility of insurrection activities climbs to a level above the net e�ective wage

rate at full employment, insurrection activities become paying to the citizens; and that

is what case B2 is about.

There are hence two major driving forces for insurrection activities that both directly

stem from the o�cial labor market: One is the e�ective net wage rate as compared to

marginal utility derived from insurrection activities, and the other is a binding labor-

market restriction with λ2 > 0, and hence unemployment.

1 − 𝑡𝐺𝐴𝐺 𝑤𝐿
𝑒 

(1 − 𝑡𝐺𝐴𝐺)𝛿𝑟−1𝐹′(𝐿) 
𝑁 

I 𝐿∗, 𝐼∗ L 𝐿∗∗, 𝐼∗∗ 

𝑡𝑅
𝑟𝜇
𝛽𝑟𝜇-1 

1 − 𝑡𝐺𝐴𝐺 𝑤𝐿
𝑒+𝜆2 

Figure 2: Case B

Case B2 is depicted in �gure 2. It shows the marginal utility lines of the citizens for

labor-market activity (i.e. (1 − tGAG)δr−1F ′(L)) on the one hand and for insurrection

activities (i.e. (1 + tRβ)rµ − 1) on the other. Insurrection activities i and labor-market

activities l always add up to one for each citizen in case B2, so that we have L+ I = N

on the macro level. If the labor-market restriction were non-binding, that is if λ2 = 0, an

equilibrium were reached at L∗∗, I∗∗, where the marginal utility levels derived from the

respective activities are equal. With a binding labor-market restriction, though, that is

with λ2 > 0, the activity levels on the respective markets in equilibrium are L∗, I∗ with

lower regular work and higher insurrection activities as compared to L∗∗, I∗∗, although

marginal utility of insurrection activities falls short of the net e�ective wage rate on

the regular labor market. Note that an increase in the youth-bulge rate r shifts the
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marginal-utility line of the labor market downwards and the marginal-utility line of the

market for insurrections upwards. Hence, an increase in the youth bulge will reallocate

time away from work on the regular labor market and into insurrection activities.

Case B2 can be used for directly �xing the central empirical implications of our model.

Assume, for simplicity, a Cobb-Douglas production function on the labor market with

α as the production elasticity. Then the equilibrium condition (12) turns into (1 −
tGAG)δr−1 α

L1−α − λ2 = (1 + tRβ)rµ − 1 and, because of N = L+ I, into:

I = N −
(

(1− tGAG)δα

r((1 + tRβ)rµ − 1) + rλ2

) 1
1−α

(13)

Generally speaking, the term in brackets on the right-hand side indicates the opportunity

costs of working time on the regular labor market in terms of foregone utility from

insurrection activities. As these opportunity costs rise, insurrection activities will rise,

too.

4 Empirical Evidence

The model presented in the previous section has a number of empirical implications both

in general and with respect to the youth bulge. The general implications are:

1. Productivity on the regular labor market, relative to productivity of insurrection

activities, is a key factor for the allocation of time between regular labor and insurrection.

Consequently, a decrease in either δ or α or both and an increase in tRβ tend to raise

insurgence activities. Hence it is not low productivity or, for that matter, low wages and

poverty as such that drive people into insurrection activities, but it is the ratio of utility

between the two income-generating activities labor or insurrection that counts. This

is very much in line with now established �ndings of the economic theory of terrorism

according to which terrorist activists are by no means recruited from groups of persons

with low income and poor education (Krueger 2008). What rather counts for potential

insurrection activities is the relative attractiveness of activities in the o�cial or in the

insurrection sector (Collier and Hoe�er 2004; Sageman 2004; Krieger and Meierrieks

2011).

2. Unemployment is another key factor for the allocation of time between insurrection

and work on a regular labor market. An increase in the labor-market restriction, as
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indicated by λ2, raises insurgence activities simply by restricting career options in the

o�cial labor market.

3. The degree of oppression exercised by the government, as indicated by the govern-

ment's e�ective tax rate tGAG, lowers the opportunity costs of insurrection activities

and hence raises their level. Note that for this e�ect to materialize, no irrationality with

respect to the production of the (perceived) public good associated with insurrections is

necessary. Rather, oppression changes the opportunity costs of one activity in terms of

the other, and that changes the citizens' allocation of time.

With respect to the youth bulge, we have further implications. Formally, it can easily

be shown from (13) that l′(r) > 0, so that a rise in the youth-bulge ratio tends to drive

people away from the regular labor market into insurrection activities. There are three

main e�ects behind that:

1. The youth-bulge ratio changes the degree of risk aversion with respect to the utility

derived from insurrection activities via rµ in (13).

2. The youth-bulge ratio changes the relation between the utility derived from work on

the one hand and from insurrection activities on the other. This is given by the �rst r

below the fraction bar in (13).

3. Finally, the youth-bulge ratio directly interacts with the labor-market restriction, as

can be seen by the term rλ2 in (13). Hence, a rise in the youth bulge, in combination

with poor perspectives on the labor market, once again lowers the opportunity costs of

insurrection activities.

The labor-market restriction appears to be of particular importance. It suggests that

it is not the youth bulge as such that magni�es the threat of insurrection activities. It

is rather the interaction of a high share of the youth cohort�and in societies with a

traditionalist division of sexes, the share of young male people�in percent of the rest of

the economically active population, with poor perspectives on the labor market. If the

o�cial labor market does not o�er opportunities for young (male) citizens, and if there

are non-o�cial groups in search of people that support them in their extra-constitutional

activities, then it is not particularly astonishing when young people allocate their time

budget accordingly. Our empirical implications are thus not that the youth bulge as

such counts for insurrection activities. What rather counts is the youth bulge in inter-

action with the underlying politico-economic structure, in particular the labor-market

conditions.
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4.1 Data and Empirical Strategy

In the empirical analysis that follows we focus on the interaction between youth bulges

and the labor-market constraint for the propensity of insurrection activities. To this end,

we develop an empirical framework that aims at explaining the likelihood of a country

to experience an insurrection onset taking into account the demographic structure as

well as the o�cial labor-market prospects of that country. In the baseline model, we

include all countries with more than 500,000 inhabitants for the period 1992 to 2012

regardless of the political system or the level of development (though we control for

both aspects).

Following existing studies on civil war (Fearon and Laitin 2003; Collier and Hoe�er

2004; Urdal 2006), data on internal con�icts are drawn from the Uppsala/PRIO armed

con�ict data set (Themnér and Wallensteen 2011). Accordingly, our dependent variable

refers to the outbreak of a �contested incompatibility that concerns government and/or

territory where the use of armed force between two parties, of which at least one is the

government of a state, results in at least 25 battle-related deaths per year� (Gleditsch

et al. 2002)5. The binary variable is coded one in that year where the threshold of

25 battle-related deaths is reached for the �rst time during the con�ict episode, given

that there is no other con�ict ongoing in the previous or current year6. All country-years

that do not experience any type of con�ict activity are coded zero, while country-years of

ongoing con�ict or with overlapping con�icts are coded missing. The chosen procedure

controls for potential endogeneity problems that might stem from feedback e�ects of

ongoing insurrection activities on the economic and demographic variables included in

the model.

With regard to the youth-bulge ratio we de�ne the relative youth cohort size (RYCS)

by calculating the ratio of the male youth cohort (men aged between 15 and 24) to the

total working population (men and women aged between 15 and 64). This approach

5. The Uppsala/PRIO data set di�erentiates between four types of con�ict: internal armed con�ict,
internationalized armed con�ict (intervention or support from abroad), extrasystemic or colonial con-
�icts and interstate con�icts (see Themner and Wallensteen 2011). Since our approach focuses on the
determinants of internal violent con�icts, we only include internal as well as internationalized armed
con�icts. While our theoretical predictions could be applied to insurgencies against colonial powers as
well, we exclude these con�icts due to data problems and consider only sovereign country-years.

6. Even though the Uppsala/PRIO project sets a relatively low violence threshold of 25 battle-related
deaths per year we argue that this threshold is su�ciently high in order to capture only insurrection
onsets that are the result of a deliberate organization of activities aimed at changing political power
positions rather than spontaneous outbursts of political demonstrations and riots (see Gleditsch et al.
(2002) and Sambanis (2004) for a discussion of di�erent de�nitions and thresholds of internal con�icts).
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appears justi�ed on theoretical grounds because young men entering the labor market

compete with the total working population for available job positions. From an empirical

perspective we acknowledge that ratios including total population might be distorted due

to changes in fertility rates as argued by Urdal (2004, 2006). Population data is taken

from the UN World Population Prospects (UN WPP 2014).

In order to investigate the interaction between the youth-bulge ratio and the labor-

market constraint, we rely on employment data as provided by the World Bank (World

Development Indicators (WDI) 2014). In particular, we focus on the male youth un-

employment rate de�ned as the number of unemployed males aged between 15 and 24

relative to the total male working population of that age group. To our knowledge,

this measure is the best available proxy for the (institutional) labor-market constraint

of the youth. We compute annual changes in unemployment rates as our indicator for

a binding labor-market constraint. We rely on changes in, rather than levels of, un-

employment since we aim to explain violent insurrection outbreaks rather than ongoing

con�icts. However, in order to observe the transition from a con�ict-free situation to an

insurrection onset at the aggregate country level, there must be some triggering event

that changes the initial labor-market equilibrium in such a way that a latent con�ict po-

tential is transformed into an e�ective insurrection movement (Acemoglu and Robinson

2001; Apolte 2012). According to our model, an increase in unemployment will induce

individuals to reallocate their disposable time away from o�cial work and towards in-

surrection activities. At the aggregate level, the increase in unemployment (translating

into a larger labor market constraint λ2) will shift the labor-market equilibrium as in-

dicated in �gure 2. Thus, changes in the unemployment rate translate into changes

of the allocation of labor supply between labor markets and insurrection activities on

the level of the society as a whole, thereby triggering the occurrence of violent con�ict

onsets.

In contrast, with regard to youth bulges we include the levels of the relative youth

cohort size. As depicted in �gure 2, youth bulges in�uence the position of the marginal-

utility lines of both, the labor market and insurrection activities. Since the demographic

structure changes slowly over time, we should assume that youth bulges in�uence the

general disposition of a society to supply a larger share of disposable time to insurrection

activities. Hence, the relative values of the youth cohort size appear to be the appropriate

measure of demographic pressures.
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Based on these considerations, we specify our logistic regression model as follows:

p(insurstartit = 1|X) = Λ(β0 + β1RY CSit−1 + β2∆UEit−1

+β3RY CSit−1*∆UEit−1 + Xit−1βx + εit)
(14)

where Λ is the standard logistic cumulative distribution function Λ(Xβ) = exp(Xβ)
[1+exp(Xβ)]

.

Our explanatory variables of interest are the relative youth-cohort size (RY CS), which

we refer to as the youth-bulge ratio, changes in the (male youth) unemployment rate as

re�ected by ∆UE and the interaction of these two variables7. Following the extensive

literature on civil wars, we include as controls four variables that have been identi-

�ed as robust determinants of internal armed con�icts: Total population, income per

capita, political instability and war-prone neighbors (see Hegre and Sambanis (2006)

and Blattmann and Miguel (2010) for a review).

The most robustly established link is presumably the correlation of civil con�ict with

economic development (Blattman and Miguel 2010). For this reason, we include the

natural log of GDP per capita from the WDI as a proxy for the level of development

in our model. To measure political instability we follow Fearon and Laitin (2003).

Anocracy takes the value one for all country-years for which the composite polity2-

score of the Polity IV Project lies between -5 and +5 (Mashall, Gurr, and Jaggers

2014). The theoretical rationale is that while both, consolidated democracies and strong

autocracies, have the capacity to ensure a high level of political stability that renders

internal unrest less likely, political systems in the intermediate range of the polity-scale,

so-called �anocracies�, should be expected to face higher levels of internal instability since

neither democratic institutions nor autocratic suppression are fully e�ective. In addition,

we control for possible contagion e�ects and geographic di�usion of insurrections by

accounting for the presence of violent internal con�icts in neighboring countries in a

given year.

Obviously, the reaction of individuals to changes in unemployment is likely to be di�erent

at di�erent levels of the overall level of unemployment. Therefore, we include levels of the

male youth unemployment rate in addition to its variation. We also take into account the

path dependency of civil con�icts: proximity to con�ict measures the number of years

without violent activity that have passed since the last con�ict, which is discounted by

7. We will denote changes in total unemployment rates by ∆UEtot and changes in male youth un-
employment rates by ∆UEym
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the factor four8.

Finally, the vector X may include further control variables in some regressions that

are likely to be associated with both, insurrection onsets as well as our demographic

and economic covariates. Except for time-invariant regressors, all explanatory variables

are lagged by one year in order to account for potential reversed causality. In most

speci�cations, we also include country- and year-�xed-e�ects to control for unobserved

heterogeneity.

Our baseline model includes 151 countries that have experienced 82 insurrection onsets

according to the above speci�ed criteria (see table 1, model 1). This corresponds to 3%

of all observations. The sample covers the period 1992 to 2012 and is constraint by the

availability of unemployment data. Summary statistics and correlations are given in the

appendix (see tables A.1 and A.2).

4.2 Results

First, we examine the cross-country evidence of the determinants of insurrection onsets in

our pooled logit model (see column 1, table 1). The results for our sample are consistent

with the �ndings in the literature (Hegre and Sambanis 2006; Urdal 2006; Blattman and

Miguel 2010). A larger total population increases the likelihood of insurrection activi-

ties. A large population size might be associated with ethnic and religious heterogeneity

that could spur grievances among the members of (discriminated) minorities (Collier

and Hoe�er 2004). In addition, a large population (density) might be associated with

institutional crowding, especially when urbanization takes place. A higher per capita

income reduces the propensity of violent con�ict as expected. Though the concrete

interpretation of the role of economic development for insurrections varies, there is a

consensus in the literature emphasizing that higher income levels reduce the viability of

rebellion by raising the opportunity costs for activists and/or improving state capacity

to successfully prevent insurgencies (Fearon and Laitin 2003; Collier and Hoe�er 2004).

While the correlation of civil con�ict with both low economic development and nega-

tive income shocks is well established in the literature (Miguel, Satyanath, and Sergenti

2004; Blattman and Miguel 2010), we argue here that for young people it is not (only)

8. The formula is exp[(−years in peace)/4] following Urdal (2006) and Hegre et al. (2001). We
assume that the risk of an insurrection outbreak is high immediately after a con�ict episode, but
diminishes as time passes and is halved approximately every 3 years. Regressions with alternative
discount rates for proximity to con�ict do not change the results.
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the overall situation of the economy that drives them towards insurrection groups but

the relative position of their youth cohort in the economy and their access to income

opportunities that is ultimately restricted by formal and informal institutions. With

regard to the impact of political instability on insurrections the results suggest that

anocracies are confronted with a higher risk of insurrection activities, presumably due

to a lack of institutional capacities to either e�ciently suppress political unrest or pro-

vide non-violent channels of political participation like free elections. We also �nd that

proximity to con�ict is an important determinant of the propensity of an insurrection

onset. The positive and signi�cant coe�cient suggests that con�ict-speci�c capital de-

preciates over time thereby reducing the opportunity for insurrection activities (Fearon

and Laitin 2003). In contrast, we do not �nd an e�ect of neighboring countries at war

in our sample.

Finally, when it comes to our central explanatory variable of interest, the youth-bulge

ratio, we �nd that larger youth cohorts indeed change the relation between utility derived

from work and from insurrection activities. As a result, (young male) people reallocate

time away from the o�cial labor market toward insurrection activities. On the aggregate

country-level, this e�ect materializes into a higher risk of internal armed con�ict onsets

as re�ected by the positive and signi�cant coe�cient, con�rming previous studies of

Urdal (2004, 2006).

In column (2) and (3) we stepwise include changes in male youth unemployment as well

the interaction of the youth-bulge ratio and the unemployment measure. The results

con�rm our theoretical expectation as the interaction term enters the regression with a

positive signi�cant coe�cient. Thus, the con�ict potential of a youth bulge is aggravated

by negative labor-market shocks (i.e. rising unemployment). On the other hand, the co-

e�cient on changes in youth male unemployment is signi�cant only when the interaction

term is included in column (3). The negative parameter estimate of the main e�ect is not

intuitive at the �rst side. However, the coe�cient estimates the impact of a change in

male youth unemployment when the youth-bulge ratio is zero, which is not meaningful

from an empirical perspective. Interestingly, we �nd that changes in youth male unem-

ployment increase the likelihood of a con�ict even when we control for the absolute level

of the unemployment rate. Hence, conditional on the overall level of unemployment,

negative labor-market shocks always increase the risk of insurrections.

In column (4) and (5) of table 1, we control for unobserved cross-country heterogene-

ity by applying conditional (�xed-e�ects) logit estimation techniques and analyze the
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within-country variation in our sample. The coe�cients of our variables of interest are

comparable to the pooled logit model, even though the main e�ect of the relative youth

cohort size is no longer signi�cant. Again, the positive and signi�cant interaction term

suggests that neither youth bulges nor high youth unemployment per se are su�cient

to explain internal con�icts. Rather, demographic pressures translate into an increased

likelihood of con�ict only in the presence of negative labor-market shocks. These results

are also supported when we repeat the analysis with changes in the total unemployment

rate as reported in table A.3 in the appendix. The result for the interaction of the

youth-bulge ratio with changes in male youth unemployment is notably robust across

speci�cations (see also table 2 and 3). In contrast, some of the coe�cients of the controls

lose signi�cance or change sign upon the inclusion of country-�xed e�ects. In particular,

income per capita is no robust determinant of con�ict risk in our sample when controlling

for the labor-market situation of a country. Yet, since most variation in these variables

(as well as in the youth-bulge measure) stems from the cross-section rather than the

time-dimension, it is not surprising that signi�cance of these variables vanishes in the

within-estimation. This might also explain the rather ambiguous results for population

size, income levels and proximity to con�ict.

Since quantitative interpretation of interaction e�ects in logit models is problematic, we

re-estimate speci�cation (4) and (5) in a linear probability model (see column (6) and

(7) in table 1). The positive and signi�cant coe�cient of the interaction e�ect again

supports the idea that the e�ect of changes in the labor-market constraint depends on

the demographic structure of the society. More precisely, evaluated at the average youth-

bulge ratio of 15.07%, a marginal larger increase in the male youth unemployment rate

raises the propensity of an insurrection onset by 0.006. At the sample mean of con�ict

risk (0.031), this means that a one standard deviation larger increase in the male youth

unemployment rate of about 3% aggravates the likelihood of an insurrection onset by 1.8

percentage points, or 58%. This is a substantial impact on con�ict risk at a youth-bulge

ratio that corresponds to the value for China in 1992 or Morocco in 2009. Evaluated at

the 75th percentile of RY CS (18.57%) - which corresponds for instance to the value of

Ethiopia in 1993, Ghana in 1999 and Nigeria in 2008 - a one standard deviation larger

increase in the male youth unemployment rate aggravates the risk of an insurrection onset

even by 2.85 percentage points, or 92% of the average probability of con�ict, whereas

for lower levels of the youth-bulge ratio (e.g. at the 25th percentile or 11.83%, which

corresponds to Hungary in 1994, Bulgaria in 2004, or Cyprus in 2011), the respective
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impact is much smaller (0.84 percentage points , or 27%)9 .

Overall, the results con�rm our theoretical predictions: It is not the demographic struc-

ture as such that supports insurrection outbreaks but whether large youth cohorts are

confronted with a decline in income prospects in the o�cial labor market that aggravate

existing institutional bottlenecks and render alternative activities like insurrections more

attractive. In other words, an increase in unemployment will hit young males dispro-

portionately, driving them toward insurrection activities and triggering the outbreak of

internal political violence.

4.3 Sensitivity of Results

Though the reasoning of institutional bottlenecks imposed by large youth cohorts is

present in the literature, only few studies have attempted to integrate labor-market in-

dicators directly in an empirical framework aimed at testing the demography-insurrection

nexus (e.g. Campante and Chor 2012). One reason apparently concerns data constraints

because estimates for employment indicators are available only since 1992 at a broad

cross-country level. A second concern relates to the quality of unemployment data in

developing countries. O�cial statistics there tend to underestimate unemployment in

countries with large agricultural and informal sectors where the labor force is largely

self-employed and underemployment is prevalent (Fields 2012). These problems are,

however, of limited relevance for our approach since we use annual changes rather than

levels of unemployment rates. A third concern regards potential endogeneity stemming

from identi�cation and measurement problems. Issues of causal direction and omitted

variables are a general concern in cross-country studies of civil con�icts since socio-

economic variables and the wide-ranging consequences of violent con�icts are likely to

in�uence each other in a continuous and complex manner. Even though there are some

advances in the search for exogeneity like the application of instrumental variable ap-

proaches (Miguel, Satyanath, and Sergenti 2004; Brueckner and Ciccone 2011), these

have their own drawbacks regarding the concrete channels of transmission and are ap-

9. The partial e�ect for ∆UEym is calculated with the parameter estimate of the main e�ect (-
0.009) and the interaction e�ect (0.001) (see table 1). The standard deviation of ∆UEym is 2.973
and the sample mean of RY CS is 15.07 (see table A.1). Thus, an increase in ∆UEym by one stan-
dard deviation raises the probability of a con�ict onset by 0.018 or 1.8 percentage points (=(-0.009
+ 0.001*15.07)*2.973). Evaluated at the sample mean of insurstart (=0.031), this corresponds to an
increase in the probability of insurrection onset by 58.21%. The partial e�ects of ∆UEym at the 25th
and 75th percentile of RY CS are calculated analogously.
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plicable only to a limited extend in our case (La Porta, Lopez-De Silanes, and Shleifer

2008; Burke, Hsiang, and Miguel 2014). We will try to respond to some of these con-

cerns below by applying various robustness checks to our model. Yet, we emphasize that

future research is necessary to identify the exact channels of causality between institu-

tional bottlenecks, demographic pressures and political violence if we want to interpret

any results on the determinants of civil con�ict as more than mere correlations.

In table 2 we show that the relation between youth bulges, unemployment and insur-

rections is robust to di�erent subsets of countries. In column (1), we test our model

for a subsample of autocratic countries, suspecting that non-democratic regimes might

impose di�erent institutional constraints to individuals than democratic systems. How-

ever, the results support the idea that the interaction of the relative youth cohort size

and changes in the labor-market prospects of this cohort determines the violent potential

of a youth bulge, irrespective of the political system. The same conclusion applies when

we include only developing countries or add region dummies in our analysis as depicted

in column (2) and (3) of table 2. Again, the coe�cient of the interaction term is positive

and signi�cant across speci�cations and comparable to our baseline estimations.

In column (4) and (5), we examine whether our results change when applying alternative

de�nitions of our dependent variable, insurrection onset. Sambanis (2004) discusses

several limitations regarding the coding rules of armed con�icts applied in the PRIO

data set such as the battle-related death-threshold, �nding the precise start and end

date of a con�ict, and problems related to the distinction between intrastate, interstate

and extrastate con�icts. We therefore test both, a more and a less restrictive de�nition

of internal armed con�ict onset. In column (4), we include only con�icts that cause more

than 1,000 battle-related deaths and disregard all minor armed con�icts. In column (5)

we relax the condition that a new insurrection onset must be preceded by at least one

year of con�ict inactivity and include all con�ict onsets that are reported in the PRIO

data. The coe�cients in column (4) are not signi�cant, but display the expected signs

and magnitudes. Applying are more strict de�nition of insurrection onsets leaves only 36

con�ict onsets in our sample which may explain the lack of signi�cance. In contrast, the

coe�cients are highly signi�cant and similar to our baseline results when we include all

onsets reported by PRIO in column (5). Overall, the results appear robust irrespective

of the de�nition chosen.

Regarding potential problems of reversed causality, we account for the fact that internal

armed con�icts will in�uence both, economic as well as demographic factors due to eco-
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nomic devastation, deaths and refugees, by omitting all country-years of ongoing con�ict

episodes in our main de�nition of insurrection onset and lag the explanatory variables

by one year. In addition, in column (7) we include future values of our interaction term.

If causality indeed runs from unemployment and demography to insurrections and not

the other way around, future values of these variables should have no explanatory power

for con�ict onsets in the current period. This idea is given support by the insigni�cant

coe�cient in column (7), whereas the lagged interaction term remains highly signi�cant

and positive.

In table 3, we inspect the possibility of omitted variables and measurement error more

closely. To this end, we include alternative measures for economic development (proxied

by infant mortality) and political instability (measured as the absolute polity2-score

and its squared term) in column (1) of table 3. Infant mortality as well as the squared

term of the polity2-score are signi�cant supporting the idea that more developed and

more democratic countries face a lower risk of violent con�ict outbreaks. In column

(2) we add further potential determinants of civil con�ict, namely military expenditure,

secondary education and GDP per capita growth. However, the parameter estimates of

these variables are not signi�cant. Yet, given the importance of economic growth in the

literature on civil con�icts we still suspect that the conditional e�ect of a youth bulge

is driven by more general economic downturns that impact on the opportunity costs of

insurrections through other channels such as relative productivity or excessive taxation.

Therefore, we interact the relative youth cohort size with the per capita income growth

rate in column (3) and (4) of table 3 to check whether our unemployment measure is

just a proxy for more general economic trends. However, when substituting GDP per

capita growth for unemployment changes, neither economic growth nor the interaction

term are statistically signi�cant, whereas the youth-bulge ratio now is. This implies

that conditional on the more general situation of the economy, negative youth-speci�c

labor-market shocks in combination with demographic pressures have a distinct e�ect

on the propensity of con�ict onsets.

Yet, it remains to be emphasized that even though our results appear robust across

speci�cations and estimation methods, the obstacle of endogeneity cannot ultimately

be ruled out. In particular, using lagged explanatory variables does not eliminate the

question of causality, since the anticipation of future con�ict may a�ect current invest-

ment behavior and thus can have an impact on economic variables such as economic

growth and unemployment. To overcome these drawbacks in research on civil con�ict,
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several papers seek to isolate exogenous variation in socioeconomic variables. For income

shocks, Miguel et al. (2004) propose variation in rainfall data as a plausible instrument

for economies that rely on agricultural production and lag extensive irrigation systems.

Botero et al. (2004) argue that the legal origin of a country can explain the level of

labor regulations and this in turn determines unemployment levels. While this could

be a promising vein to isolate exogenous variation in unemployment rates that is driven

by institutional constraints, the application of instrumental variables is associated with

severe problems as well. La Porta, Lopez-De Silanes, and Shleifer (2008) do not recom-

mend the use of legal origins as an instrumental variable for a single institution since

these traditions in�uence a broad range of rules and regulations. Applied to our study

this means that even if legal traditions in�uence con�ict risk through labor regulation

and unemployment, it is not likely that this is the only channel of in�uence. Rather,

legal traditions have been shown to in�uence �nancial development, property rights pro-

tection and political outcomes as well (La Porta et al. 1998, 1999; Beck, Demirgc-Kunt,

and Levine 2003). In this case, the key identifying assumption in the instrumental vari-

able approach, namely that legal origin a�ects con�ict only through unemployment, is

hard to justify (see also Burke et al. (2014) for a discussion).

For these reasons, we do not rely on instrumental variables techniques. However, legal

traditions might still yield valuable information for the transmission channels through

which demographic pressures change the likelihood of civil con�ict. In particular, since

legal origins have a persistent impact on the size of government ownership, the scope of

regulatory devices and thus the overall institutional setting, they can indicate the extent

to which individuals are constraint in their access to private and public goods. Thus, in a

broader sense di�erences in legal traditions capture what we understand as institutional

constraints to the access to markets entailing income opportunities such as labor and

credit markets, participation in political competition and so on. In column (5) and (6)

of table 3 we therefore substitute legal origins for changes in unemployment and test

the interaction with the youth-bulge ratio. We compare civil law traditions to British

common law that is de�ned as the base category. La Porta et al. summarize existing

research on the consequences of legal origins on the various institutional dimensions as

follows: �In all these spheres, civil law is associated with a heavier hand of government

ownership and regulation than common law [...] with adverse impacts on markets,

such as greater corruption, larger uno�cial economy, and higher unemployment� (La

Porta, Lopez-De Silanes, and Shleifer 2008, 286). Hence, we would expect that civil

law tradition, through its negative e�ect on economic outcomes, increases the risk of
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insurrections. This idea is supported in column (5) of table 3. Civil legal origin indeed

increases the likelihood of a con�ict onset. In column (6) we �nd that the results for the

interaction with the relative youth cohort size are very similar to our baseline results for

male youth unemployment: An increase in the youth-bulge ratio aggravates the risk of

violent con�ict onsets more in countries with a civil law tradition. Though these results

must be treated with caution due to the presumably complex interplay of legal rules

and civil con�ict as well as problems of sample bias from the unequal distribution of

legal traditions across countries, the �ndings support our theoretical implications that

the violent potential of a large youth cohort depends on the overall institutional setting

of the country and its institutional capacity to integrate an abundant youth successfully

into the (o�cial) society.

5 Conclusions

This paper provides a theoretical and empirical analysis of how the interplay of a youth

bulge and basic politico-economic institutional structures impact on the risk of insur-

rection activities. We have developed a theoretical model of insurrection markets and

integrated the relative youth cohort size as a measure of the youth bulge. Moreover, we

have tested the empirical implications of our theory by help of a cross-country panel data

set. Our empirical model con�rms the hypothesized causality between a binding labor-

market constraint in interaction with a youth bulge on the one hand and the probability

of insurrection onsets at the aggregate country level on the other.

Our central �nding implies that whether or not the phenomenon of a youth bulge actu-

ally translates into outbreaks of political violence at an aggregate scale depends on the

surrounding politico-economic institutions:

• If the economic and political institutions do not have closed-shop character, then

there is nothing to gain from insurrection activities on the side of the revolutionary

elite R which has been modeled as violent political entrepreneurs in this paper. In

such a case the insurrection market does not supply opportunities for insurrection

activists.

• If the o�cial labor market o�ers comparatively attractive career opportunities

and if an education system prepares young people for these career opportunities,

"employment" o�ers by insurrection entrepreneurs, even as far as they exist, loose
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relative attractiveness from the point of view of the youth-bulge cohort.

Our �ndings re�ne the youth-bulge discussion insofar as they relate the simple demo-

graphic phenomenon with the underlying politico-economic institutional setting. In do-

ing so they do not only point to the potential of political violence that the phenomenon

of a youth bulge implies but isolate the institutional conditions under which such an

empirical phenomenon may actually translate into political violence and under which

this is not to be expected.

While our empirical investigation has focused on unemployment as an indicator for a

binding labor-market constraint, further determinants of the politico-economic structure

should also be tested. These may range from education opportunities and indicators of

institutional barriers to entry into economic and political markets to the extent of infor-

mal sector employment. Indicators of political competition, �scal oppression, red tape

and the distribution of wealth may also be related to insurrection onsets in interaction

with a youth bulge.

When it comes to further theoretical work, it may be desirable to integrate commitment

problems of the insurrection entrepreneurs, that is with the revolutionary elite, vis à vis

the potential insurrection activists they hire. Di�erent from employers on o�cial labor

markets, insurrection entrepreneurs do not have access to legal systems that serve as

commitment devices for the mutual liabilities that follow from their contracts (Gates,

2002). We have taken account for that problem only by the exogenous variable µ that

also measures the degree of loyalty to the government. However, commitment problems

form the way labor-market contracts are shaped and enforced, and they restrict the

types of activities on labor markets. This may be taken into account for a more �exible

model setup in further theoretical work.

30



References

Acemoglu, Daron, and James A. Robinson. 2001. �A theory of political transitions.�

American Economic Review 91 (4): 938�963.

Apolte, Thomas. 2012. �Why is there no revolution in North Korea?� Public Choice 150

(3-4): 561�578.

Beck, Thorsten, Asli Demirgc-Kunt, and Ross Levine. 2003. �Law and �nance: Why does

legal origin matter?� Journal of Comparative Economics 31 (4): 653�675.

Blattman, Christopher, and Edward Miguel. 2010. �Civil War.� Journal of Economic

Literature 48 (1): 3�57.

Botero, Juan C., Simeon Djanov, Rafael La Porta, Florencio Lopez-de-Silanes, and An-

drei Shleifer. 2004. �The Regulation of LAbor.� Quarterly Journal of Economics

119 (4): 1339�1382.

Brueckner, Markus, and Antonio Ciccone. 2011. �Rain and the Democratic Window of

Opportunity.� Econometrica 79 (3): 923�947.

Burke, Marshall, Solomon M. Hsiang, and Edward Miguel. 2014. �Climate and Con�ict.�

NBER Working Paper No. 20598.

Caldwell, Christopher. 2007. �Youth and war, a deadly duo.� The Financial Times,

January 6, The Finanical Times.

Campante, Filipe R., and Davin Chor. 2012. �Why was the Arab world poised for rev-

olution? Schooling, economic opportunities, and the Arab Spring.� The Journal of

Economic Perspectives: 167�187.

Collier, Paul, and Anke Hoe�er. 2004. �Greed and grievance in civil war.� Oxford eco-

nomic papers 56 (4): 563�595.

Easterlin, Richard A. 1987. Birth and fortune: The impact of numbers on personal wel-

fare. University of Chicago Press.

Fearon, James D., and David D. Laitin. 2003. �Ethnicity, insurgency, and civil war.�

American political science review 97 (01): 75�90.

Fields, Gary S. 2012. Working hard, working poor: a global journey. Oxford University

Press.

31



Fuller, Graham E. 1995. �The challange of ethnic con�ict to national and international

order in the 1990s.� Chapter The demographic backdrop to ethnic con�ict: A ge-

ographic overview, edited by Central Intelligence Unit, 151�154. Washington, DC:

CIA.

. 2003. The youth factor: the new demographics of the Middle East and the im-

plications for US policy. Saban Center for Middle East Policy at the Brookings

Institution.

Gates, Scott. 2002. �Recruitment and Allegiance The Microfoundations of Rebellion.�

Journal of Con�ict Resolution 46 (1): 111�130.

Gleditsch, Nils P., Peter Wallensteen, Mikael Eriksson, Margareta Sollenberg, and Hå-

vard Strand. 2002. �Armed con�ict 1946-2001: A new dataset.� Journal of peace

research 39 (5): 615�637.

Goldstone, Jack. 2002. �Population and security: how demographic change can lead to

violent con�ict.� Journal of international a�airs 56 (1): 3�21.

Grossman, Herschel I. 1991. �A general equilibrium model of insurrections.� The Amer-

ican Economic Review: 912�921.

. 1999. �Kleptocracy and revolutions.� Oxford Economic Papers 51 (2): 267�283.

Hegre, Håvard, Tanja Ellingsen, Scott Gates, and Nils P. Gleditsch. 2001. �Toward a

democratic civil peace? Democracy, political change, and civil war, 1816�1992.� In

American Political Science Association, 95:33�48. 01. Cambridge Univ Press.

Hegre, Håvard, and Nicholas Sambanis. 2006. �Sensitivity analysis of empirical results

on civil war onset.� Journal of con�ict resolution 50 (4): 508�535.

Heinsohn, Gunnar. 2007. �Why Gaza is fertile ground for angry young men.� Financial

Times, June 14, The Financial Times.

. 2009. �Afghanistan's disposable sons.� The Wall Street Journal, September 17.

ILO. 2013. Measuring informality: A statistical manual on the informal sector and in-

formal unimployment. Technical report. Geneva: ILO.

Krieger, Tim, and Daniel Meierrieks. 2011. �What causes terrorism?� Public Choice 147

(1-2): 3�27.

32



Krueger, Alan B. 2008. What makes a terrorist: Economics and the roots of terrorism.

Princeton University Press.

Kuran, Timur. 1989. �Sparks and prairie �res: A theory of unanticipated political revo-

lution.� Public Choice 61 (1): 41�74.

La Porta, Rafael, Florencio Lopez-De Silanes, and Andrei Shleifer. 2008. �The Economic

Consequences of Legal Origins.� Journal of Economic Literature 46 (2): 285�332.

La Porta, Rafael, Florencio Lopez-De Silanes, Andrei Shleifer, and Robert Vishny. 1999.

�The Quality of Government.� Journal of Law, Economics, & Organization 15 (1):

222�279.

La Porta, Rafael, Florencio Lopez-De Silanes, Andrei Shleifer, and Robert W. Vishny.

1998. �Law and Finance.� Journal of Political Economy 106 (6): 1113�1155.

Lichbach, Mark I. 1998. The rebel's dilemma. University of Michigan Press.

Mashall, Monty G., Ted R Gurr, and Keith Jaggers. 2014. Polity IV Project. Politi-

cal regime characteristics and transitions. Dataset user's manual. Technical report.

Vienna: Center for Systemic Peace.

Miguel, Edward, Shanker Satyanath, and Ernest Sergenti. 2004. �Economic Shocks and

Civil Con�ict: An Instrumental Variables Approach.� Journal of Political Economy

112 (4): 725�753.

Niang, Salif R. no year. �Terrorizing ages. The e�ects of youth densities and the rel-

ative youth cohort size in the likelihood and pervaisiveness of terrorism.� Purdue

University.

Sageman, Marc. 2004. Understanding Terror Networks. Philadelphia: University of Penn-

sylvania Press.

Sambanis, Nicholas. 2004. �What is civil war? Conceptual and empirical complexities of

an operational de�nition.� Journal of con�ict resolution 48 (6): 814�858.

Samuelson, Paul A. 1958. �An exact consumption-loan model of interest with or without

the social contrivance of money.� The journal of political economy 66:467�482.

Staveteig, Sarah. 2006. The increasing incidence of civil wars in sub-Saharan Africa:

assessing the role of democratization and age structure. Technical report. Berkely:

the University of California Berkely, Department of Demography.

33



Themnér, Lotta, and Peter Wallensteen. 2011. �Armed con�ict, 1946�2010.� Journal of

Peace Research 48 (4): 525�536.

Tullock, Gordon. 1971. �The paradox of revolution.� Public Choice 11 (1): 89�99.

Urdal, Henrik. 2004. �The devil in the demographics: the e�ect of youth bulges on

domestic armed con�ict, 1950-2000.� Social Development Papers: Con�ict and Re-

construction Paper 14.

. 2006. �A clash of generations? Youth bulges and political violence.� International

Studies Quarterly 50 (3): 607�629.

Wall, Erin. 2006. �The Terrorism Labor Market.� Economics Department Honors Thesis,

Economics, Holy Cross University Worcester, MA.

Whelton, Clark. 2007. �A Demographic Theory of War: Population, Power, and the

Slightly WeirdIdeas of Gunnar Heinsohn.� Weekly Standard 6.

34



A Appendix

The revolutionary elite's maximization problem

Considering (4) in combination with (2), the maximization problem of the revolutionary
elite is:

= = tRβI − wII + λ(τRY − tR).

The Kuhn-Tucker conditions are then:

=I = tRβ − wI 6 0; (15)

=tR = βI − λ 6 0; (16)

=λ = τRY − tR > 0; (17)

I, tR, λ > 0; (18)

I=I = I(tRβ − wI) = 0; (19)

tR=tR = tR(βI − λ) = 0; (20)

λ=λ = λ(τRY − tR) = 0. (21)

The citizens' maximization problem

Given the Lagrangian in equation (9), the Kuhn-Tucker conditions of the citizens' max-
imization problem are:

=l = (1− tGAG)wL − λ1 − λ2 6 0; (22)

=i = ((1 + wI)
rµ − 1)− λ1 6 0; (23)

=λ1 = 1− l − i > 0; (24)

=λ2 = ε− l > 0; (25)

l > 0; i, λ1, λ2 > 0; (26)

l=l = l((1− tGAG)wL − λ1 − λ2) = 0; (27)

i=i = i((1 + wI)
rµ − 1)− λ1) = 0; (28)

λ1=λ1 = λ1(1− l − i) = 0; (29)

λ2=λ2 = λ2(ε− l) = 0; hence : λ2=λ2 = λ2(εN −N) = 0. (30)
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Table A.4: List of Con�ict Onsets
Country Insurrection onsets Civil war onsets All con�ict onsets

(1) (2) (3)
Afghanistan 1 0 1
Angola 3 0 7
Azerbaijan 2 2 4
Bangladesh 1 0 1
Burundi 2 1 2
Central African Republic 3 0 4
Chad 2 2 2
China 1 0 1
Comoros 1 0 1
Congo 3 2 3
DR Congo (Zaire) 3 3 4
Egypt 1 0 1
Eritrea 3 0 3
Ethiopia 1 1 4
Georgia 2 0 2
Guinea 1 0 1
Guinea-Bissau 1 1 1
Haiti 1 0 1
India 0 0 12
Indonesia 1 1 2
Iran 3 3 5
Iraq 1 1 1
Israel 0 0 2
Ivory Coast 2 0 2
Lesotho 1 0 1
Liberia 1 0 1
Libya 1 1 1
Macedonia, FYR 1 0 1
Mali 3 0 3
Mauritania 1 0 1
Mexico 2 0 2
Nepal 1 0 1
Niger 3 0 4
Nigeria 3 0 3
Pakistan 2 1 4
Peru 1 1 1
Philippines 0 0 3
Russia 2 1 4
Rwanda 2 2 2
Senegal 5 3 5
Serbia (Yugoslavia) 1 1 1
Sri Lanka 2 2 2
Sudan 0 0 1
Tajikistan 2 1 2
Thailand 1 0 1
Turkey 0 0 1
Uganda 1 1 1
United Kingdom 1 1 1
United States of America 2 2 2
Uzbekistan 2 0 2
Yemen 2 2 2

Notes: Column (1) refers to the baseline de�nition of insurstart and reports all con�ict onsets in
the sample that cause at least 25 battle-related deaths with no ongoing con�ict in the current or
previous country-year. Column (2) contains only those onsets from the list in column (1) that
cause at least 1,000 battle-related deaths. Column (3) reports all con�ict onsets that are reported
in PRIO, irrespective whether there is another con�ict ongoing in the respective country and year.
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