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Abstract:

Existing studies suggest that DDR programmes do not strengthen peace aer negotiations or treaties. is research argues that
the various components of DDR can have different impacts on the failure of peace. is paper examines the implications of the
DDR provision in internal armed conict negotiation for preventing the recurrence of war. is research addresses the following
question: Does a DDR provision, in internal armed conict settlements, prevent the recurrence of war in the post-conict scenario?
Using an original database that records 102 peace negotiation processes during the period 1975 to 2012, I demonstrate that peace
is more likely to be achieved when the peace agreement includes a DDR provision, especially the reintegration process.
Keywords: disarmament, demobilisation, reintegration, peace, conict resolution, war recurrence.

Resumen:

Estudios existentes sugieren que los programas de DDR no fortalecen la paz después de las negociaciones o de los tratados. La
presente investigación plantea que los diversos componentes del DDR pueden tener diferentes impactos sobre el fracaso de la paz.
Este artículo examina las implicaciones de la disposición del DDR en la negociación del conicto armado interno para evitar la
recurrencia de la guerra. La presente investigación aborda las siguientes preguntas: ¿La disposición de un DDR en los acuerdos del
conicto armado interno evita la recurrencia de la guerra en el escenario del post-conicto? Usando una base de datos original que
registra 102 procesos de negociaciones de paz durante el periodo de 1975 a 2012, demuestro que es más probable que se logre la
paz cuando el acuerdo de paz incluye la disposición de un DDR y, en particular, el proceso de reintegración.
Palabras clave: desarme, desmovilización, reintegración, paz, resolución de conictos, recurrencia de la guerra.

Introduction

ere have been 117 conicts during the period from 1980 to 2015; out of them, 47 have ended with a
peace agreement, and 14 have ended with a military victory (Escola de Cultura de Pau, 2016). e literature
on the failure of peace argues that the probability of recurrence of conict is likely in around 60% of the
cases (Collier et al., 2003; Collier & Sambanis, 2002; Walter, 2010). e Colombian case is a good example
thereof. Colombia has had nine peace talks1 and three peace agreements since 1953.2 ese agreements could
be considered as only partially successful because the armed conict is ongoing. Many former combatants
have subsequently relapsed into different militant groups, including guerrilla groups, criminal bands and drug
cartels. us, the criminal and homicide rates are still very high. Currently, there is an implementation of
a peace process with FARC and a peace negotiation with ELN. If the peace is achieved, the challenge for
the Colombian government and civil society is enormous, because the warring parties need to uphold the
compromises and maintain the trust in one another. However, Colombian history has demonstrated the
challenges and difficulties for a lasting and fruitful peace.

e Colombian example raises the important question, why does peace sometimes last and sometimes
fail? Countries in conict have formulated different provisions to try to achieve and (or) maintain the
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peace. ese mechanisms are oen implemented as a part of the peace negotiations. Warring parties (rebels
and government) negotiate different provisions such as power-sharing, cease-re conditions, amnesties,
political participation, third-party verication and DDR. Do these measures work? is paper will answer
the following question: Does a DDR provision, in internal armed conict settlements, prevent the recurrence
of war in the post-conict scenario?

e existing scholarly work on peace failure3 mainly focuses on the determinants of peace building
aer the civil war, the impact of the provision negotiated and its implementation. ese works focuses on
the relationship between the failure of peace and hostility, local capacities, international support, power-
sharing, military sharing, cease-re agreements or mediation. ere are hundreds of works4 on disarmament,
demobilisation and reintegration that focus on case studies, evaluation of results and lessons learnt. However,
only a few studies adopt a macro vision of the relationship between DDR5 provision and the durability of
peace or failure of peace. is deciency seems somewhat surprising since international organisations, like the
World Bank, United Nations, national governments and NGOs, emphasise the positive effect of developing
this kind of programme to achieve peace and stability in post-conict. In addition, these organisations invest
not only nancial capital but also technical and human capital in DDR programmes. However, a systematic
analysis of this relationship is missing, and the academic works on the failure of peace do not study the role
of the DDR programme.6 is paper seeks to contribute to this debate by explaining the importance and
impact of DDR on the longevity of peace, taking into consideration process completeness, individual paths
and different types of reintegration. Previous studies have produced inconclusive or contradictory ndings,
but these works do not identify the different stages of DDR, as they only focus on one stage. is study
divides the DDR into its components in order to understand if there is a differential impact. I found that
reintegration (military and social) has a positive and statistical impact on preventing the conict recurrence.
It is important to highlight that the information collected is focused on whether or not the peace process
includes this provision.

is chapter argues that a DDR mechanism within a peace negotiation can make peace more durable
because this provision has a high political and economic cost for both sides in the event that either of them
should decide to renege on the commitment or to alter the agreement. In the Nicaraguan case, rebel leaders
agreed that they would not disband until the political system changed (Chamorro, 2015; CIDOB, 2000;
Fauné, 2014; Berdal, 1996a, 1996b; Berdal & Suhrke, 2012). In the Salvadorian case, the FMLN maintained
a signicant stock of weapons in secret places because they did not trust in the government’s political will
and the government was also reluctant to demobilise military forces, “citing the need to combat the country’s
rising tide of crime” (Hill, 2004, p. 162). Another example is Angola, which signed three peace agreements
(1991, 1994 and 2002) with not only power-sharing clauses but also DDR provision and military reform.
e rst two agreements failed due to the lack of credibility of the parties, and the lack of resources, planning
and security. Other reasons for failure were that many of the aspects of military provision were only discussed
aer the peace agreement was signed, and the rebels experienced election defeat (Hill, 2004; Samset, 2013).
It is worthy noting that both sides have the possibility to keep weapons, maintain control of their former
soldiers and preserve territorial control, meaning that they could cheat. erefore, DDR is a fundamental
element of bargaining power. is provision reduces the uncertainty of actions and intentions during the
implementation stage and prevents recidivism because the re-organisation of armies would be costly (Walter,
2002, p. 21). As Hartzell (2013) highlights,

power-sharing provisions such as those that mandate the integration of rivals’ troops into the state’s military make it more
difficult for adversaries to return to armed conict, opposing factions that implement these measures should be more likely
to abide by the terms of the bargain they agree to at the war’s end. (p. 243)

If the previous argument is upheld, then the inclusion and contents of a DDR provision should affect the
duration and success of peace.
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An original DDR database was compiled that records 102 peace negotiation processes during the period
from 1975 to 2012 and identies the three components of DDR and the kind of reintegration (military, civil
or both). ere are two dependent variables and both are dichotomous, one registers if the peace is achieved
aer 2 years and the other variable aer 5 years, from the date of signature of a peace agreement between the
government and the same rebel group. e key independent variables are the DDR provision, using different
combinations of each stage and the kind of reintegration process, which could be civil, military, or both.

A peace negotiation7 is considered as a set of peace accords that are negotiated between representatives of
the government and the rebel group that resulted in compromises involving how to solve the conict causes,
how to manage the consequences of conict and how to rebuild war-torn societies. Hoddie and Hartzell
(2003) identify four different power-sharing provisions in a negotiation settlement: political, territorial,
military and economic. e military power-sharing is dened as the integration of armed forces into a new
common security force. It includes a part of each group’s former combatants into the new army and the
inclusion of rebel leaders into equivalent ranks in the new army (DeRouen, Lea, & Wallensteen, 2009;
Hoddie & Hartzell, 2003). DDR provision is dened as much broader than military power-sharing. Military
provision is a process related to security sector reforms and military institutions while DDR is a social,
political and economic process based on individuals. It is understood as a path between the end of military
life and the journey towards a new start, within a new civil life. is correlates with the denition of DDR
from the United Nations point of view.

is article proceeds as follows. e rst section develops a brief overview of why DDR is necessary for
durable peace. Opening with a literature review, it lays out ve causal mechanisms between the DDR process
and the recurrence of war. e second section describes the research design and the dataset. e ndings and
conclusions are presented in the third and fourth sections.

Literature review: Why does DDR contribute to a lasting peace?

We can theorise that peace in an armed conict is the result of interchange and mutual dissuasion, in which
both parties cease ghting while the government gives the rebels some concessions and the rebels must
disband (Fortna, 2004b; Walter, 2002). However, this denition cannot be totally accepted, because there
are cases where DDR is not negotiated or is negotiated some years later, aer the original signing, due to
the lack of credibility or security between both sides. We need to be mindful that peace negotiations and
their agreements operate as a mechanism to solve the roots of the conict, to stop ghting and to maximise
the expectations of both parties, in terms of military-political and economic power. For the government,
authority and security can be interpreted as necessary to increase its credibility, to achieve the state monopoly
of violence and to strengthen its institutions. On the rebel side, power and safety can be understood as
political participation,8 access to public resources, access to government agencies and security guarantees for
its members. Most theories about conict resolution emphasise that the main difficulty in achieving peace
relates to whether the parties can rely on the commitment by the other side. is difficulty is because “e
government cannot trust the rebels to end their military campaign once they have been granted concessions
[...] Similarly, the rebels cannot trust the government to honour its side of the deal.” (Mattes & Savun, 2009,
p. 739). Muggah (2013) has highlighted how

disarmament is an intensely political issue and linked to a widely recognised security dilemma for parties involved in or
emerging from armed conict […] Without transparent and credible guarantees that the terms of a peace agreement will
be enforced, and the security of disarmed parties will be ensured, the rational response is to decline the handing over of
armaments or the demobilisation of one’s forces. (p. 34)

In sum, DDR is “a politically driven process, and its success depends on the will of the parties in the
conict to demilitarise aer conict.” (United Nations Disarment, Demobilization, and Reintegration
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Centre, UNDDR, 2014, p. 25) Moreover, it is created as a cost provision that helps to recover the monopoly
of violence by the state and to generate and demonstrate trust between the parties (Correia, 2009; Giustozzi,
2012).

Barbara Walter (2002) points out that the implementation stage is when many peace processes fail and
cooperation between parties collapses, because the accord “creates potentially devastating opportunities9

for post-treaty exploitation” (p. 20), and “aer the signing of a peace agreement, both sides have incentives
to try to renegotiate its terms […] changes in the distribution of power between belligerents can provide
incentives to return to armed strife” (Kreutz, 2014, p. 355). is means that the possibility of commitment
problems appears during the implementation10 stage of DDR, because the parties are more vulnerable to be
annihilated or captured at this time. For example, if the peace agreement only calls for rebels to disband, they
are susceptible to attack if the government decides to defect on the deal, because the process implies that
they are going to be identied and put into special camps. However, there is the possibility that rebels could
hide their best weapons and combatants for reassembly of the rebel group and resume the war, in cases when
they think that the government can renege on the deal, or should they not obtain the results and benets
that they want. To avoid this scenario, it is important that the design of the implementation of DDR be
planned and coordinated during the peace talks and its enforcement should start shortly aer the signing
of the peace agreement. As UNDDR highlights, “DDR programmes are more likely to be successful when
planning is integrated and starts early, preferably during peace negotiations” (UNDDR, 2014, p. 57). Also,
it is important to ensure the involvement of the international community, because their support is essential
in nancial, logistical and military terms, since the state capacity is too weak at the early stage of post-conict
when both parties need to build trust (Doyle & Sambanis, 2006; Fortna, 2004b; Walter, 2002).

e main objective of this research is to identify the effect of including a DDR provision on the subsequent
peace stability when the parties have negotiated a peace settlement. ere are ve studies focused on
the relationship between peace and this “military provision.” First, there is a study conducted by Hoddie
and Hartzell (2003) that explored the impact of negotiating and implementing military power-sharing11

arrangements on peace duration. ey used the comparative method with a sample of 16 peace processes from
1980 to 1996. ey found “a strong relationship between successful efforts at implementation of military
power-sharing and the maintenance of peace” (Hoddie & Hartzell, 2003, p. 313). Following the same logic,
DeRouen et al. (2009) studied the relation between costly power-sharing provision to government and
the lifespan of the peace agreements. ey analysed territorial autonomy and military power-sharing and
concluded that these provisions have a positive and signicant effect on the duration of peace (DeRouen et
al., 2009). In contrast, Glassmyer and Sambanis (2008) estimated the impact of rebel and military integration
on peace using a dataset featuring 138 peace processes from 1945 to 1999. ey concluded that military
integration “fails to provide credible security guarantees and that it serves mostly as an economic strategy”
Also, military integration does not have a signicant effect on peace duration (Glassmyer & Sambanis,
2008). Likewise, Haer and Böhmelt (2016) and Krebs and Licklider (2016), using different approaches and
perspectives, have analysed whether military reintegration12 or DDR reduces the risk of society’s relapse into
civil war; both articles concluded that military integration or DDR has no impact on the durability of post-
war peace.

In conclusion, the scholarly studies of military power-sharing have produced inconclusive or contradictory
ndings. As mentioned above, military power-sharing is the conguration of a new army with the view to
integrate entirely or partially the former combatants and legal forces. It is part of the reform of military
institutions and security structures designed for consolidation of a post-conict peacebuilding strategy. In
contrast, DDR is a social and civil strategy, which involves transitioning former combatants (rebels and
soldiers) from military to civil life or into a new army.
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e impact of DDR on peace

Undoubtedly, the disarmament, demobilisation and reintegration (DDR) process is a multidimensional and
complex mechanism involving political, military, security, humanitarian and socio-economic dimensions
that helps (re-)build national, regional and local capacities, creates a political identity and generates
reconciliation and reconstruction (Knight, 2008; UNDDR, 2014). is could be developed for rebels or all
parties (rebels and military forces) involved in the conict. It is considered a key component of the general
recovery programme which is linked to security, humanitarian and peacebuilding programmes, such as
landmine recovery, small arms control, security sector reform, poverty reduction, economic recoupment and
political participation. Its implementation is the responsibility of central government with the involvement
of non-state actors (NGOs), civil society organisations, the private sector and the support of the international
community.

Maintaining peace aer war requires strong cooperation between the parties because it is likely that
they will have strong incentives to take advantage of each other as well as many reasons to fear each other.
DDR operates on the basis of reciprocity in terms of security and condence. But for this reciprocity
to work, the expected utility of peace and the fullment of the agreements must be greater than the
cost of war or a breach of the agreements. I argue that there are ve mechanisms through which DDR
provision might signicantly help to increase the expected utility of peace: by preventing the parties from
reneging on the commitment because of the high political cost; by improving the security; by building local
capacities and generating community reconciliation through the creation of economic recovery programmes,
and by inhibiting recidivism through the generation of employment and income and the development of
professional and/or technical skills. ese mechanisms suggest that when the peace negotiation proposes to
establish the three stages of DDR provision, the greater its impact will be on the peace outcome.

Hypothesis 1: Peace is more likely if the peace agreement includes all three stages of DDR provision.

Every stage of DDR has different challenges and mechanisms, but the effect on durable peace is positive
because the entire strategy is focused on improving the quality of life of ex-combatants and their communities
using human, social and economic incentives. Özerdem (2002) emphasises that

a DDR programme means investment in the capacity building of human resources and the revitalisation of livelihoods. e
time-line for such programmes should be envisaged as much longer than a couple of years […] every effort should be made to
ensure that a closely interwoven relationship exists between DDR strategies and the overall reconstruction process. (p. 972)

Furthermore, a comprehensive DDR strategy seeks to divert military expenditure in war-torn countries,
which, otherwise would expend a high percentage of income on war. Subsequent expenditures can be diverted
toward other social sectors, such as education or health, and the recovery of infrastructure.

It is important to highlight, regarding public policies, that disarmament and demobilisation are considered
as short-term stages, but disarmament could be achived in the long term if it is expanded to the community
level. However, the reintegration stage is a long-term strategy. is stage means the end of criminal life for
rebel combatants and the beginning of civil life.

e rst component of a DDR strategy is the disarmament stage. e main objective in this stage is the
removal of weapons, ammunition and explosives. is step is highly symbolic for combatants for two reasons:
it is the end of their military role, and it is the sign of their willingness for peace. Regarding the peace process
and recovery, disarmament suggests that there is a level of condence between parties and communities.
Additionally, this stage reduces the capacity of the parties to reassemble the armies and resume the armed
conict. e UN suggests that its duration should last no more than 30 days per group (UNDDR, 2014).
However, this step could be part of a long-term national strategy for arms reduction and control.
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e disarmament can fail as a result of three security risks: operational risk, time delay and technical risk.
e disarmament has three operational stages: rst, collecting the weapons; second, storage and management
of weapons; thirdly, weapon destruction. e operational decision about how disarmament is going to be
implemented could have an impact on the process and the duration of peace because the illegal armed
group could stockpile their best weapons because of their fears concerning the government’s inability to
full the agreement. is was the situation in Colombia during the disarmament of the paramilitary group
Las Autodefensas Unidas de Colombia (AUC). e Organization of American States (OAS), which was the
international guarantor, reported the rebirth of a new wave of paramilitaries in Colombia at this time (OAS,
2007).

Hypothesis 2: Including disarmament provisions in a peace negotiation increases the likelihood of peace two (or ve) years
aer the peace accord.

e second component is demobilisation. e main objective in this stage is the physical separation
of combatants from their armed group. ey are cutting formal military relations with their rebel group.
Demobilisation is a multifaceted and short-term stage (no more than two months per unit), which includes
activities such as registration and documentation of combatants (a census), health screening, counselling
and awareness of the challenges of transitioning from military to civil life. e process is completed when
combatants receive documentation that conrms their new social status. It is coordinated by civilians or
peacekeepers who give guarantees of equality, security and protection from discrimination. It is a symbolic
stage in the peace recovery because it is the end of the rebel structure as an army but the beginning of a new
civil and (or) political structure.

e demobilisation stage needs to consider the areas where the former rebels are going to be quartered.
ere are two kinds of quartering, static or mobile. Static quarters mean that ex-rebels are held in one place,
and they are not allowed to leave. In contrast, those who are mobile have free movement and are able to live on
their own. Both options pose critical security challenges; for instance, static quarters can become a focal point
for crime (UNDDR, 2014, p. 145) and an easy target for spoilers. Mobile quartering is difficult with regard
to control of participants and security because ex-combatants are more vulnerable to vendettas. e design
of the demobilisation stasge needs to consider the minimum standards of living, the supplies and the special
needs of ex-combatants, because the lack of appropriate conditions could induce internal security problems
such as protests. ese security vulnerabilities require attention not only in terms of the management of
personal ex-combatant information, but also highlight the need to avoid internal riots and to protect the
ex-combatants from external military attacks. e stage between demobilisation and reintegration is called
reinsertion, which helps with the immediate and basic needs of the former combatants and their dependents.
It is focused on short-term nancial allowances but not on (long-term) sustainable income.

Hypothesis 3: Including a demobilisation provision in a peace negotiation increases the likelihood of peace two (or ve)
years aer the peace accord.

Hypothesis 4: Including disarmament and demobilisation (DD) provisions in a peace negotiation increases the likelihood
that internal armed conict will not be resumed in the early stages.

e last stasge of the process is called reintegration. e reintegration should be military and/or civil.
Military reintegration means that both armed forces could be merged into a new single entity (Glassmyer
& Sambanis, 2008; Hoddie & Hartzell, 2003; Krebs & Licklider, 2016). Civil reintegration is the inclusion
of former combatants in communities (Kaplan & Nussio, 2015). Some peace processes decide to develop
both types of reinstatement, others incorporate just one of them. Out of 81 peace agreements observed with
reintegration, 79% had military reintegration, 73% had civil reintegration, and 52% had both (see table 1).
e challenge in this stage is to generate a sustainable reintegration of former rebels into the communities’
social life and a new army. is reintegration should be implemented in economic, political and social terms
and should include a mix of different programmes, such as psycho-social therapies, vocational programmes
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and land access. e UN highlights that “failure to produce sustainable reintegration will increase the security
risk posed by ex-combatants and the potential for relapse into conict” (UNDDR, 2014, p. 157).

TABLE 1.
Type of reintegration

* ere is a missing value in this data sample.
Source: Adopted from A. González (2018)

Military reintegration can be designed “varying along three dimensions: the magnitude of the integration,
the horizontal integration of units, and the vertical integration of the officer corps” (Krebs & Licklider, 2016,
p. 99). Civil reintegration can be planned with two approaches: individual and community-based. Both
approaches require an understanding of the general context, psycho-social needs, capacities and necessities
of former combatants and communities. Both have benets and drawbacks. For example, the community-
based reintegration creates a win–win situation, thus avoiding feelings of unfairness, and generates different
economic opportunities, which could have a positive impact on the development of the host community
(Kaplan & Nussio, 2015).

e reintegration stage has two important risks: rst, the national economy is devastated, and there is
limited access to employment, assets, investment and markets, which can make too difficult to generate a
successful economic reintegration. For this reason, the former combatants are more prone to participate
in illicit activities such as drug trafficking, crime and illegal exploitation of natural resources for earning
income.13e second risk concerns the acceptance of former combatants within the communities. e
presence of ex-combatants could generate vendettas, isolation and rejection by inhabitants. Additionally, the
ex-combatants are very vulnerable because they have lost their social support from the rebel organisation.
Furthermore, they could suffer mental illness, and these situations tend to generate anti-social behaviours
and violence (especially intra-family violence). e socio-economic reintegration of ex-combatants and their
families is a long-term process, but if the process is well-designed and implemented, it has a positive impact
on peace.

Hypothesis 5: Including reintegration provisions in a peace negotiation increases the likelihood to not
resume the conict.

Hypothesis 5a: Including military reintegration provision in a peace negotiation increases the chances to
not resume the conict.

Hypothesis 5b: Including civil reintegration provision in a peace negotiation increases the likelihood to
not resume the conict.

Hypothesis 5c: Including both military and civil reintegration provisions in a peace negotiation increases
the chances to not resume the conict.

In conclusion, the DDR process has distinct perspectives, which are focused on the economic, social,
political and security development of former combatants and their host communities. is process and their
programmes have become a major part of the reconstruction strategy because it is a way to build condence
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between the parties, to recover the state monopoly of force and to provide economic and political guarantees.
e state and private sectors are important actors. e private sector is the main employer, while the state
must re-congure its institutions and create legal and physical security. However, one of the challenges for the
success of the programme is the implementation stage because many post-conict countries are considered
as failed states where the central authority is too weak to implement the recovery and the private sector is
very hesitant to hire former combatants.

Research design

e main hypothesis is that DDR provision should contribute positively to peace, controlling for other
relevant factors such as conict duration, the presence of other rebels, GDP and political stability. is study
employs a logistic regression (Agresti, 2013; Agresti & Finlay, 2014) for the analysis of the impact of DDR
in the discrete times (two and ve years).

To nd out how well DDR works, the dataset14 uses information on internal armed conicts, the peace
agreement, whether DDR was negotiated and how long peace lasted, and it uses specic control variables.
e dataset includes peace negotiations15 by rebel groups that were signed from 1975 to 2012 (Escola de
Cultura de Pau, 2016; Högbladh, 2012). Peace is dened as the absence of war.16 If a peace process started
and failed immediately, then it is coded as a peace failure in the rst year. Out of 102 peace negotiations, three
cases have failed immediately and 30 have failed in less than one year. e subsequent section describes the
dependent and independent variables.

Dependent variable

is paper examines the durability of peace (other studies about the duration of peace: Cochrane, 2008;
Doyle & Sambanis, 2006; Fortna 2004a, 2004b; Gurses et al., 2008; Hartzell, 1999, 2013, 2014; Hartzell
& Hoddie, 2003; Kreutz, 2010, 2014; Sambanis, 2007; Stedman et al., 2002; Svensson, 2014; Walter, 1997,
2002, 2009) and evaluates the effect of the DDR provision on the eventual absence of war aer the peace
agreement is signed. Some studies of durability or civil war recurrence attributed the success or failure of
peace to whether the conict was resumed within a certain period. In quantitative research, a common cut-off
point is typically one ve-year period (Archer & Gartner, 1976) or two ve-year periods (Collier & Hoeffler,
2004). For the discrete time route, the cut-off point is two and ve years, because the term of two years is
average for the DD stasge and the ve-year measure is average for a typical DDR process. In many cases, the
duration of disarmament and demobilisation is two years, and the reintegration is ve years.

e dependent variable is a dichotomous variable, which measures whether the conict has ended. Two
dichotomous variables were created to measure this fact: one aer two years, and another one ve years
from the time the peace agreement was signed. e absence of war (peace) was coded as one (1) if the dyad
(rebel and government) is not registered in the UCDP/PRIO Armed Conict dataset. If the war is resumed
aer the peace process, it is coded as zero (0), which indicates peace failure or civil war recurrence. A peace
treaty is assumed to mark the beginning of the post-conict stage. Peace treaty information was determined
from two sources: rst, the Peace Agreement Dataset (PAD) (Harbom et al., 2006), which registered the
date when peace fails. Second, the UCDP Dyadic dataset (DD) (Harbom et al., 2008), which registered the
rebel group military activity. ese two sources highlight discrepancies because some rebel groups, which had
signed the peace agreement, are still active in the conict, but do not meet the minimal requirement for being
considered as a part of an armed conict. For this reason, these groups are not in the DD dataset. In those
cases, the general principle applied is that if the rebel groups are not in the UCDP/PRIO Armed Conict
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(DD dataset), I assume that peace has been achieved. Table 2 demonstrates how the peace fails aer two years
in 21% of the cases;17 aer ve years, the peace fails in 17% of cases. See annex B - table 6 for descriptive
statistics of the dependent variables (Adkins & Hill, 2011).

TABLE 2.
Failure of peace cases

Source: Adopted from A. González (2018)

Key independent variable18

is paper is primarily interested in the effect of the DDR provision on the likelihood of peace failure
aer the parties have signed a peace agreement. Annex B - table 7 shows the descriptive statistics of the
main independent variables. ese variables are binaries and identify if the peace process has a disarmament,
demobilisation and reintegration provision. Other variables identify if the peace agreement only mentions
or includes the implementation of this provision. e information also includes the type of reintegration
negotiated by the parties. e reintegration may be military, civil or both.

e DDR process could be considered circuitous, and every stage is connected. erefore, I use the
tetrachoric19 and Pearson measures to estimate the correlations between the dependent and key independent
variables. e results show us that only disarmament has a statistically signicant correlation with the
two-year variable. Demobilisation has a negative relationship with the two-year variable but a positive
correlation with the ve-year variable. is result is very logical considering the security situation, since
demobilisation requires that the rebels reside in a special place (a military area - cantonment) for a short
period (following UNDRR, at no more than three months per group) before they start their reintegration
process. Reintegration has a positive relationship with both variables. In conclusion, these gures suggest that
the models should omit one of the three key variables due to the high correlation between them. (See annex
B - table 8).

Table 3 indicates that in 134 records, 80 cases have demobilisation, 67 have disarmament, and 81 cases have
reintegration. Out of the total cases, 57 have all three stages. In sum, 28 cases have two stages (disarmament
- demobilisation; disarmament - reintegration; demobilisation - reintegration). Additionally, 18 cases have
only one stage, and 26 cases do not have DDR provision. Of the cases with three stages of DDR, 82% achieve
peace whereas 18% do not.

Out of the 28 peace agreements with two DDR stages, 85% have reached peace (such as Papua New Guinea
- e Bougainville Revolutionary Army (BRA), which has two previous peace accords), and 15% have not
(for example, the peace settlement signed between the Chadian government and different rebel groups).
Finally, out of the 18 peace accords with only one DDR stage, 82% have achieved peace (for example, the
United Kingdom and e Provisional Irish Republican Army (IRA)), and 18% have not (such as Lebanon
and Forces of Michel Aoun; Mali and Arab Islamic Front of Azawad (FIAA)). To conclude, out of the 102
peace processes with a DDR provision, 66.33% reached peace, but 33.66% did not; in contrast, 54% of the
cases without DDR achieved peace although 46% did not.
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TABLE 3.
Contingency table

Source: Adopted from A. González (2018)

Control variable

DDR provisions are clearly not the unique, inuential factor in determining peace failure. I also need to
control for other factors that are likely to affect the failure of peace. Different researches have determined
those control variables and the study by Doyle and Sambanis (2006) produced one of the most interesting
results. e authors developed a model of peacebuilding that has been used and modied by later researches.
is model proposed that three dimensions determine the post-conict circumstances: hostility, local
capacity and international capacity. ey used different proxies for each dimension and concluded that higher
income, lower dependence on natural resources and less fractionalization of society reduce the risk of a new
war. Ethnic wars are much more likely to have peacebuilding failure due to persisting claims over sovereignty.
Economic growth and development are the critical determinants of a low risk to return to civil war (Doyle
& Sambanis, 2006). Another example is the work developed by Hartzell et al. (2001). ey demonstrated
that the duration of peace is longer when a peace agreement includes the national autonomy provision and
the support of third parties because these provisions not only suggest a compromise but also offer security
assurances among parties20 (Hartzell et al., 2001, p. 187).

In summary, the factors identied by the literature referenced herein can be classied into four sets:
characteristics of the conict, local capabilities, third-party mediation and power-sharing agreements.
erefore, this study21 measures the intensity22of conict by using two variables. First, it is the number of
years that the conict by the rebel group has been active. is duration reects the longevity of the armed
conict. e second variable is the number of deaths, which reveals the intensity of the armed conict.
In both variables, high values indicate that the armed conict is costly, and this should make peace less
probable. However, Glassmyer and Sambanis (2008) highlight that “war duration […] has an ambiguous
effect: long wars can make signing a peace agreement more likely as victory seems unlikely, but they can
also make peacebuilding harder if longer wars also result in greater hostility and more damage” (p. 368), see
Cunningham et al. (2009).

e presence of spoilers23 is dened as the presence of other rebel groups. It is a binary variable that
measures whether the conict is ongoing with another group. For robustness, I estimate some models using
the multiparty denition developed by Christia: “civil wars in which there are three or more major domestic
combatant groups” (Christia, 2012, p. 11). I also used information about the maximum number of rebel
groups by conict and the number of rebel groups by conict-year. e presence of a greater number of
spoilers should make peace less probable, but if the negotiation includes other groups the probability of peace
is higher.

I measure local capacities with the most accepted socio-economic indicator: gross domestic product
(GDP). I use total real GDP per capita (2005 prices), which is collected and expanded by Gleditsch (2014,
v.6.0). A high socio-economic indicator should increase the likelihood of peace. e democratic institutions
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are also measured by the duration of the regime and the type of regime (Vreeland, 2008; Przeworski, 2004;
Marshall et al., 2014; Hegre, 2014; Hegre et al., 2001; Sisk, 2013).

Empirical findings24

For these models the dependent variable is peace –0: war is resumed; 1: war is not resumed– (Long
& Freese, 2014; IDRE Stats, 2014). I calculate the models with disarmament, demobilisation and
reintegration as a key independent variable. I also estimate models with other variables, such as civil or
military reintegration, a variable that measures whether the peace process included both civil and military
reintegration simultaneously. Other variables include at least one stage of DDR, or only disarmament and
demobilisation. In annex D, I present other models that include certain provisions such as peacekeeping,
sharing government and the creation of a political party. I also control by the presence of mediators, previous
peace agreements and other forms of interactions.

e logistic regressions of peace on the main variables without other co-variables (model 1, model 2 and
model 3: two years and ve years) reveal the following results (Stock & Watson, 2015; Long & Freese, 2014;
Agresti, 2013). On disarmament, a non-signicant positive relationship: peace is more likely to be achieved
when the peace agreement includes this provision. On demobilisation, a non-signicant positive correlation:
peace is more likely to be achieved when demobilisation has been negotiated. On reintegration (model 4 is
estimated with civil and military reintegration), a signicant positive relationship. ese results are displayed
in table 4 and table 5.

According to these results, I could accept hypothesis 1, 2, 5a, 5c and reject hypothesis 3 and 5b (because
the results are not statistically signicant). However, to evaluate the real effect of DDR, we also need to
control for other factors that are likely to inuence the chance of conict recurrence. Model 5 and Model
6 show the results: on disarmament, the association is negative and non-signicant. On demobilisation,
the relationship is also negative and non-signicant. On the reintegration, military reintegration and
simultaneous reintegration, the models show us a positive and statistically signicant connection. However,
civil reintegration presents a negative and non-signicant relation. e other factors, such as the duration
of the conict, conict with other rebels, GDP per capita, and length of political regime, are statistically
signicant, and there are works in the literature that corroborate these links.

In sum, in the presence of other factors, the most important variable for achieving peace (in a statistical
sense) is the reintegration stage and this result is stable when I control other provisions (see models in annex
D). Figure 1 shows that the probability of peace is increased by 37 percentage points in the two-year model (or
35 percentage points in the ve-year model) if the process included reintegration or military reintegration but
decreased by three percentage points if civil reintegration is included. Additionally, when the peace agreement
includes civil and military reintegration, the likelihood of peace increases by 17 percentage points.

I also calculated the predicted probability for model 5 and model 6 (see annex C). Figure 2 and gure 3 in
annex C show the predicted probabilities of peace when disarmament and demobilisation take values from
0 to 1. e negative effect of these variables is shown by the increasingly small probabilities. I can see that
the probabilities decrease if the process has or does not have disarmament (or demobilisation). e graph
(disarmament and demobilisation) shows that the condence interval is wide in the possible scenarios. Bear
in mind that these variables are not statistically signicant in the models.

e graph of reintegration (military and civil) (from 0 to 1) shows that the condence interval is narrow,
and the probability increases slightly. Analysing these results, we can see that military reintegration has an
important role in the reintegration of former combatants. e variables are statistically signicant in the
models.
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In conclusion, the statistical models demonstrate that DDR is an important provision to achieve peace. 
When the process is divided into stages, I can see that the reintegration, especially military reintegration, 
has a positive impact due to the long process involved, which develops different programmes focusing on 
generating new opportunities. In other words, the reintegration is going to change the individual incentives 
for preferring a civil life over the war. is research presents new ndings as compared to previous works 
(see for example Hartzell & Hoddie, 2003; Joshi & Quinn, 2012; Lamb, 2013) because it is based on the 
disaggregation of DDR, while other studies simply use one variable. I show that not all peace agreements 
have a complete DDR strategy, which is another distinctive quality in this research.

TABLE 4.
Effects of DDR on Peace (dependent variable: Peace aer two years)

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.
Source: Adopted from A. González (2018)

TABLE 5.
Effects of DDR on Peace (dependent variable: Peace aer ve years of PA)

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
Source: Adopted from A. González (2018)
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FIGURE 1.
First difference estimates

Source: Adopted from A. González (2018)

Discussion and conclusion

is paper seeks to answer whether the negotiation of a DDR provision, in internal armed conict
settlements, prevents the recurrence of war in the post-conict scenario. e literature review helps us to
identify different ways whereby this provision might achieve the peace because DDR is not only a political
process but also a socio-economic process. e process is one of the requirements for the consolidation of
peace25 because it is considered as a bridge between the military and/or illegal status and civil life. I found
that not all peace agreements have this kind of provision; sometimes the DDR is partially negotiated, which
means that the agreement only includes one or two steps, or it remains unclear how the government will
implement it. I also found that reintegration (military and civil) has a positive relationship with peace. is
is a logical result bearing in mind that the reintegration is the stage that includes professional training and
psychological treatments for adapting the former combatants to life within civil society.
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I also highlight the fact that the literature concerning this topic has produced contradictory ndings. e
most important reason for this outcome is the different approaches to dene and measure DDR. For this
research, I only use an identication variable based on whether the peace agreement contains the provision
or not and if so, which stage(s). In other words, I determine whether the peace agreement has a complete or
partial DDR. Further research needs to analyse to what level the accords are implemented, because literature
argues that it is during this stage when many peace agreements have failed. ere have been remarkable
advances in this area of study. For examples thereof, see the investigations by Joshi et al. (2015), Jarstad and
Nilsson (2008), and Caramés and Sanz (2009).

e review of the impact of DDR helps us to identify the vulnerabilities and challenges present within
each stage (Giustozzi, 2012; Humphreys & Weinstein, 2007; Kingman, 1997; Knight & Ozerdem, 2004).
Demobilisation is a critical stage because the rebels are very vulnerable when this stage fails. At this time,
the possibility of different conicts, such as riots or protests, or even the resumption of conict is high. is
was the case in Mozambique where a register recorded 317 incidents arising for various different reasons
(Striuli, 2012). e statistical models suggest a negative but not statistically relevant relationship with peace.
However, disarmament is a fundamental element for the stability of peace. is stage is important because
it reduces the stock of weapons in the society. However, it is a very vulnerable stage because in many cases
there is evidence that the amount of weaponry collected, and its serviceability, is very low and the “best arms”
are kept for commanders or combatants, as in the Mozambique, Nicaragua and El Salvador cases (Giustozzi,
2012; Martí Puig, 2002). e models may conclude that disarmament has a positive but not statistically
signicant relationship. ese results, from my point of view, are entirely reasonable because disarmament
and demobilisation are, in many cases, the short-term stages.

e reintegration stage is a long-term programme, but it is important to bear in mind that in some cases the
disarmament process could also be in the long term. e statistical models in this paper help us to conclude
that disarmament and reintegration (civil and military) have a positive and statistical relationship with peace.
I also estimated this effect by controlling for other factors. ese models conclude that reintegration is
the most important stage to achieve peace. If the peace negotiation has a clear mandate about how the
process is going to be developed, the rebels are going to be more condent about the guarantees and their
future. e reintegration strategy develops different programmes to improve not only the quality of life
of the ex-combatants, but also the quality of life of the hosting communities (Dercon & Ayalew, 1998;
Richards, 2013; Gilligan et al., 2013). However, when I disentangle the programme of civil and military
reintegration, the statistical models suggest that when the parties develop a military reintegration, peace is
more achievable because this kind of reintegration could give the rebels more condence about the process
than social reintegration, where they would need to nd not only economic stability (a job) but also social
acceptance.

is paper has sought to expand our understanding of the relationship between DDR provision and peace.
e ndings suggest that including DDR in a peace agreement, especially the reintegration programme, has
a signicant positive impact on the peace and shows evidence of the importance of military reintegration in
the process of peace consolidation. erefore, this research implies that the policy-making community, at the
international and national level, should think carefully about the scope of negotiation and implementation
of this provision so as not to create higher expectations that cannot be achieved. is paper serves as
an invitation for researching on this topic and its different interrelationships in more detail. Many other
important questions are still lacking anwsers.
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Annexes

Annex A. Dataset for DDR analysis

Dependent variable

1. Failure of peace variable:
It is a dummy variable. e dependent variable measures whether the conict ended aer the peace
agreement was signed (peace negative). Source: UCDP dyadic dataset and UCDP dyadic Conict
Termination Dataset.
0. No
1. Yes

• Peace 2 year: e peace was achieved aer two years.
• Peace 5 year: e peace was achieved aer ve years.

2. Duration of Peace:
It is the time (in years) between the end of the conict and the start of another war between the
same parties.
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Description of co-variables

1. DURATION: Time elapsed in years of conict. It is based on Startdate and EpEnd.
Source, UCDP dyadic dataset and UCDP dyadic conict termination dataset. Transformation:
ln_duration_1: ln (Duration_1 +1)

2. MAX OF REBEL FORCES: It is the maximum number of rebel groups in every conict. Source,
UCDP dyadic dataset. I also created the variable SUM_ SB, which is the number of rebel groups
by conict-year.

3. MULTIPARTY CIVIL WAR: Source, Christia. “Civil wars in which there are three or more
major domestic combatant groups.”

4. NWG_P: Previous number of warring groups - Maximum number of warring groups by Christia.
5. DEMOCRACY DURATION: Source, Boix, Miller, and Rosato. “e number of consecutive

years the country has had the same regime type.”
6. GDP: Source, Gleditsch. Version 6.0 BETA (9 September 2014). Transformation: natural

logarithm and division by thousand.

Annex B. Statistical Test - main models

Descriptive statistics

Table 6 and table 7 show the descriptive statistics of the independent and control variables.

TABLE 6.
Descriptive Statistics - Dependent Variables

Source: Adopted from A. González (2018)

TABLE 7.
Descriptive Statistics - Key Independent Variable and Co-Variables

Source: Adopted from A. González (2018)
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Correlation

Table 8 displays the correlation between the key variables. I calculate two types of correlation. e rst is
called a tetrachoric correlation. It is used to measure rater agreement for binary data. e results show us
that there is only a weak association between peace aer two years of signature and each stage of DDR. e
association between the variable aer ve (5) years is still weak. e Pearson correlation corroborates these
results.

TABLE 8.
Pearson and Tetrachoric correlation

Source: Adopted from A. González (2018)

Multicollinearity

Table 9 summarises the variation ination factors (VIFs) of the control variables. Note that none of the
variables have a VIF above 5, indicating that the controls do not present multicollinearity problems.

TABLE 9.
Multicollinearity

Source: Adopted from A. González (2018)

Diagnostic test

Table 10 summarises the specication test, goodness of t, classication, inuential observation and
coefficient sensitivity. ose tests reveal some inuential cases; I estimate the models without these cases. e
results do not present important changes.
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TABLE 10.
Other statistical tests

Source: Adopted from A. González (2018)

Annex C. Predict probabilities by control variables

I use the command ‘prgen’ to generate the predict probabilities and to plot the condence intervals. e
probabilities are calculated from min to max ranges of the key variable and the mean of other variables. e
results are shown in gure 2 and gure 3.

FIGURE 2.
Predicted probabilities of Peace by key variables. (2 years peace)

Source: Adopted from A. González (2018)
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FIGURE 3.
Predicted probabilities of Peace by key variables. (5 years peace)

Source: Adopted from A. González (2018)

Annex D. Other models

TABLE 11.
Effects of DDR on Peace (dependent variable: Peace aer two years of PA)

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
Source: Adopted from A. González (2018)
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TABLE 12.
Effects of DDR on Peace (dependent variable: Peace aer two years of PA)

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
Source: Adopted from A. González (2018)

TABLE 13.
Effects of DDR on Peace (dependent variable: Peace aer ve years of PA)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
Source: Adopted from A. González (2018)
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TABLE 14.
Effects of DDR on Peace (dependent variable: Peace aer ve years of PA)

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
Source: Adopted from A. González (2018)

Notes

* Scientic research article
1 For details, see Villarraga (2015).
2 ese peace agreements include different provisions such as political participation and DDR.
3 is paper adopts as synonyms the concepts of war recurrence, resumption of conict, conict relapse, peace duration,

durability of peace and durable peace. For excellent discussions of these topics see Balcells and Kalyvas (2014); DeRouen
et al. (2009); Gurses et al. (2008); Sambanis (2007); Doyle and Sambanis (2006); Fortna (2004a, 2004b); B. Walter
(2002); Stedman et al. (2002); B. Walter (1997); Rudloff and Findley (2016) and Kreutz (2014).

4 For example, see Ansorge (2011); Barbero-Baconnier (1993); Bauer et al. (2014); Berdal and Ucko (2009); Boas and
Bjørkhaug (2010); Douma and Gasana (2008); Matveeva (2012); Munive and Jakobsen (2012) and Striuli (2012).

5 For example, see Krebs and Licklider (2016); Haer and Böhmelt (2016); Banholzer (2013); DeRouen et al. (2009);
Glassmyer and Sambanis (2008); Hartzell and Hoddie (2003) and Hoddie and Hartzell (2003).

6 Some studies are focused on military reintegration, military power-sharing or disarmament.
7 is document uses peace process as a synonym of peace negotiation: “Following the UCDP denition, a peace process

is a set of peace agreements, which are dened as arrangements to resolve the basic incompatibility. Numerous peace
processes have different provisions for achieving more sustainable objectives and long-term stability as well as solving the
causes of the conict. Both the peace process and some of their provisions have been extensively studied to establish the
incentives for negotiation, the duration of peace, and the causes of peace failure.” (González, 2014, p. 64).

8 Of the 129 peace agreements by rebel groups analysed in this sample, the groups only transformed into a political party
in 50 cases (37%). Source: Dataset.

9 e possibilities include the occurrence of a surprise attack or being excluded from power aer the rebels surrender arms
and cede territorial control.

10 is paper is not focused on implementation, but I used the information collected by Joshi et al. (2015), Jarstad and
Nilsson (2008) and Escola de Cultura de Pau for checking how many DDR programmes have been implemented. Out of
99 cases, 37 of them had not been implemented, 26 had been partially implemented, 28 had been fully implemented and
eight cases were without information (Escola de Cultura de Pau, 2006, 2007a, 2007b, 2008, 2009; Jarstad & Nilsson,
2008; Joshi et al., 2015).
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11 Power-sharing is understood as “rules regarding the distribution of the state’s coercive power among the warring
parties” (Hartzell & Hoddie, 2003, p. 320).

12 Military reintegration “means that combatants from the formerly warring parties —of which there are oen more than
two— and/or the populations they represent are all included in the state’s new national military” (Krebs & Licklider,
2016, p. 99).

13 I estimated four statistical models with interactions between reintegration, military reintegration, civil reintegration and
GDP. e results are not statistically signicant but in the model with dependent variable, 2 years, the effect is positive.
In the model of 5 years, the interaction between military reintegration and GDP is positive but social interaction is
negative. ese results are relevant to further research on DDR and conict resolution because they show the relevance
of the rst two years in a war-torn society.

14 e data was built using three distinct datasets: peace processes with DDR provision, dyadic conict termination and
internal armed conict. e former was developed as a part of this thesis for a study of the determinants of DDR during
peace negotiations. is dataset covers peace agreements between 1975 and 2012. e latter two are adapted from
UCDP datasets: the UCDP Dyadic dataset (DD), version 1-2015, which is based on the UCDP/PRIO Armed Conict
dataset, but is a disaggregated version by rebel groups, and the UCDP dyadic Conict Termination Dataset (CTD),
version 1-2010.

15 Each peace agreement signed by a rebel group is an observation for statistical analysis. e statistical results are performed
on cross-sectional data. e dataset excludes wars that were not considered as internal armed conicts and cases where
there was not a peace process.

16 e absence of war is dened as negative peace. e discussion is developed by different authors. See for example Doyle
and Sambanis (2006); Richmond (2010, p. 15); Sambanis (2007) and Zartman et al. (2005, p. 5).

17 e number of cases that are included in the dataset are as follows: If I use the two-year variable, the dataset has 122
cases for the statistical analysis. If I use the ve-year variable, the dataset has 119 cases. ere are seven cases that are not
included in this analysis because they are signed aer 2012.

18 For independent variables, this study uses the following datasets: the Peace Agreement Dataset (PAD), version 2-2012;
the UCDP dyadic dataset (DD), version 1-2015; the UCDP dyadic Conict Termination Dataset (CTD), version
1-2010; the Battle Deaths Dataset 1946–2008 (version 3.0); the GDP dataset by Gleditsch (2014, v.6.0); the number
of rebel groups by Christia; the democracy duration by Boix et al. (2014) and Polity IV.

19 Tetrachoric correlation is “the correlation between two variables that originally arise from a bivariate normal distribution
but are only observed as variables that have been dichotomized at some thresholds value, leading to a data set that is
simply a 2x2 table of counts” (Everitt & Skrondal, 2010, pp. 427–428).

20 See also Cochrane (2008); Doyle and Sambanis (2006); Fortna (2004a, 2004b); Gurses et al. (2008); Hartzell (1999,
2013, 2014); Hartzell & Hoddie (2003); Kreutz (2010, 2014); Sambanis (2007); Stedman et al. (2002); Svensson
(2014) and B. Walter (1997, 2002, 2009).

21 Since the study is cross-sectional, I created new variables that use the last information recorded in the original dataset
to reduce missing values.

22 I estimated the same models using the battle-deaths (from the Battle Deaths Dataset 1946–2008 (version 3.0)), but the
variables were not statistically signicant and due to my sample size being small, I decided to remove this variable in the
nal models. For further research, it is important to include this variable as well as displacement.

23 Spoilers are dened as “one (as a political candidate) having little or no chance of winning but capable of depriving a
rival of success” (Merriam-Webster, 2004, p. 1,206; Stedman, 1997).

24 One of the concerns in all elds of empirical political science is “sample selection bias” is means a non-random sample
affected the properties of conventional estimators. is study is based on a dataset that is a convenience sampling. In
other words, this dataset is non-probability sampling and this type of sample is useful for pilot testing. e DDR dataset
does not collect data on the presence of a DDR process in the cases of a military victory or low activity, or in the case
of hidden agreements or DDR provision without negotiation. In the future, the dataset should be extended to different
types of conict resolutions (Adkins & Hill, 2011; Stock & Watson, 2015; Wooldridge, 2010).

25 “DDR is meant to address […]: ensuring that armed groups that have prospered during the active stage of hostilities
do not return to the battleeld or nd other ways of undermining local and international efforts to build lasting peace,
and to do so by nding ways of integrating ex-combatants into the social, economic, and political life of post-war
society” (Berdal & Ucko, 2009, p. 2).
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