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Introductory Comments 

Throughout history, the world has witnessed various types of wars, ranging from 

small regional conflicts to wars between the great powers. Despite the hope that 

violence should not be used as a means to mediate conflicts, wars are often times 

inevitable, causing each side to experience a loss of lives and resources as well as a 

mental shock not easily forgotten. Once war breaks out, it should be the duty of not only 

the warring factions, but also the entire world to find a way to stop the violence as soon 

as possible and subsequently implement a specific plan to induce long-term stability 

within the war-torn society.  

The end of World War II marked a new beginning for world politics. The United 

Nations (UN) was created, and the idea of self-determination started to grow throughout 

the globe. Consequently, many countries in Africa and Asia gained independence from 

their colonial powers and earned the right to self-govern themselves. However, once left 

alone to set up their own governments, these countries often engaged in intrastate 

conflicts in which various factions struggled to gain more power. Such conflicts have 

often led to deadly civil wars; to this day, some of these regions continue to experience 

tension and ongoing violence. In general, the aftermath of civil wars tend to be less 

stable and more prone to resumed violence than other types of wars. Many studies have 
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examined why civil wars are harder to handle, but these studies have not been effective 

in terms of determining a way to decrease the number of civil wars or prevent 

continuous fighting after the initial cease-fire agreement.  

Past researches regarding civil wars have greatly emphasized the need for third-

party interventions, such as various types of peacekeeping missions and the UN, to 

reestablish stability and maintain peace after the war. However, few studies have 

explored the types of political institutions effective in terms of prolonging the duration 

of peace after civil wars. Although third-party interventions can be effective in the 

immediate aftermath of the war—intervening to mediate the ongoing violence, set up 

refugee camps, and lead negotiations to find a way to create a stable society—in the 

long term, implementing the right regime type to rebuild and govern the broken society 

is vital.  

This study will first examine why it is harder to maintain peace in post-civil war 

societies compared to other types of conflicts. This discussion is crucial since it will 

provide a framework for determining which regime type best suits post-civil war 

societies. Thereafter, this study will subsequently test two hypotheses, one of which is 

conditional.  
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Hypothesis 1: Implementing democracy as the new political institution after civil 

war unconditionally increases the duration of peace. 

Null Hypothesis 1: Implementing democracy as the new political institution after 

civil war does not have a significant effect on the duration of peace.  

Hypothesis 2 (Conditional hypothesis): The effect of the negotiated settlement on 

the risk of a failed peace depends on democracy. 

Null Hypothesis 2 (Conditional hypothesis): The effect of the negotiated 

settlement on the risk of a failed peace does not depend on democracy.  

Literature Review 

What factors enhance the durability of peace? Obviously, simply looking at the 

level of democracy or the affect of the third-party intervention will not accurately 

measure how important such factors are in terms of prolonging peace. Additional 

confounding factors also need to be considered, especially whether the war ended with 

the complete military dominance of one side over the other or with some type of 

negotiated settlement involving a third-party intervention and peacekeeping missions.  

In wars between different nations, once the conflict is over troops can simply 

return to their own territories; however, at the end of a civil war, the opposing sides 

have to find a way to co-exist peacefully in the same land. As a result, resumed fighting 

 4



after the initial cease-fire and the subsequent failure of peace tend to occur more often 

after civil war. The most popular hypothesis regarding this phenomenon is Wagner’s 

hypothesis that “Negotiated settlements of civil wars are more likely to break down than 

settlements based on military victories” (Licklider 685). An extensive amount of 

research has been conducted about how civil wars ending with the complete victory of 

one side over the other decrease the chance of resumed fighting. Negotiated settlements 

are more prone to resume fighting after the initial cease-fire agreement due to the 

‘commitment problem.’1  

According to many studies, the most significant factor in successfully solving 

the commitment problem seems to lie within the third-party interventions, especially the 

presence of peacekeeping troops. “Third parties can verify compliance with the terms of 

demobilization and warn of a surprise attack…and they can become involved if one or 

both sides resumes the war” (Walter 137). The commitment problem can never be 

solved strictly between the warring sides because of the incentives to cheat; however, 

with the third party’s monitoring of the warring sides, the intervention could eventually 

ensure that the payoffs from cheating do not exceed the payoffs from complying with 

                                                 
1 Commitment problem is the fear that one warring side will break the negotiated settlement and threaten 
the other side’s security and existence. The lack of credibility of each side in the eyes of the other side 
lead actors to launch preemptive strikes or simply not abide by the treaty since they do not have enough 
confidence that the opposing side will keep its promises. As a consequence, a negotiated settlement is 
easily broken down in the aftermath of civil war. (Fearon 1995). 
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the negotiated settlement “The success of civil war settlements therefore hinges not only 

on the ability of combatants to reach mutually agreeable political deals, but also on the 

willingness of outsiders to verify or enforce the process of demobilization.” (Walter 

137). However, Dubey (2002) argues third-party peacekeeping interventions have no 

significant effect on the duration of peace.  

Research disagrees on the ethnic divisions within a state and their effect on the 

durability of peace. Licklider (1995) and Doyle and Sambanis (2000) found identity 

wars to be more likely to resume than others, but Hartzell, Hoddie, and Rothchild 

(2001) and Dubey (2002) found no such significant difference. Scholars have argued 

that the higher the war’s death toll climbs, the more incentive the warring sides have to 

cooperate, making peace easier to maintain (Hensel 1994; Werner 1999; Fortna 2004). 

However, empirical studies have found civil wars with higher death tolls are more likely 

to experience resumed violence than less deadly wars (Doyle and Sambanis 2000; 

Dubey 2002). Meanwhile, the “war weariness hypothesis” (Levy and Morgan 1986) 

suggests that longer wars, which would probably experience higher death tolls, should 

experience longer spells of peace (Fortna 2004). 

The duration of peace is found to be shorter in civil wars that involved more 

than two factions (Doyle and Sambanis 2000). Walter (2004) argues that economic 
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development affects the chance of resumed violence, especially when the country’s 

level of economy is highly dependent on “lootable”2 goods such as diamonds and oil 

(Collier and Hoeffler 2000; Doyle and Sambanis 2000; Dubey 2002). The level of prior 

democracy also has an affect on the stability of peace and therefore should not be 

neglected (Hartzell et al. 2001).    

In sum, past research has suggested that, in order to test the effect of the 

implementation of democracy on the duration of peace accurately, it is crucial to take 

into account several factors: the military outcome of the war, whether a negotiated 

settlement occurred, the presence of third-party peacekeeping interventions, whether the 

war was based on ethnic conflict, the cost and duration of the war, the number of 

factions involved, levels of economic development and the country’s dependency on 

“lootable” resources, and the country’s past democracy level (Fortna 2004). 

Discussion 

In a study conducted to explain the stability of negotiated settlements, Hartzell 

(1999) argues that reaching a settlement that emphasizes the use of coercive force, the 

distribution of political power, and a structured distributive policy minimizes warring 

sides’ vulnerabilities against each other and enhances the stability once order has been 

restored. However, the author states that “institutions play a critical role in settlements 

                                                 
2 The term “lootable” was used in Fortna (2004).  
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negotiated to end civil wars” since institutions “proscribe some behaviors and require 

others,” thereby “facilitating social interaction by reducing uncertainty regarding the 

regulation of human behavior” (Hartzell 6). As much as reaching a settlement that 

addresses these security concerns are important, all countries embattled in civil wars are 

confronted with a bigger question; which political institution would address these 

questions comprehensively and still provide long term stability to the post war society? 

Based on these security concerns, it seems that, of the many types of 

government available, democracy could be the regime best suited to address them. 

Some may argue that democracy might not be such a favorable regime type for 

minorities, who might be in a disadvantageous position compared to the majority group. 

However, historical evidence indicates that, once a society reaches full democracy, the 

duration of peace is significantly higher than with any other regime types. Most 

importantly, in democracy power and wealth is rarely held by one single dominant 

power. According to Bruce Bueno de Mesquita et al (1999), liberal democracies rarely, 

if ever fight wars with another democracy. Thus, more democratic nations mean a safer 

world for all, including the minorities.    

Based on the historically successful democratic governments, the 

implementation of an electoral system seems to be of foremost concern for ensuring 
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equal rights and opportunities for many of the people in the state, which would 

subsequently enhance the equal distribution of the political power. However, according 

to Walter (1999), in post-civil war societies, strictly relying on free and fair elections as 

a means of democratizing a nation could be costly. Warring sides that have recently 

agreed to a cease fire will fear that the victor of the election will try to set up an 

authoritarian regime and threaten the security of the losing side, resulting in incentives 

to resume fighting. Although an electoral system could be effective once the society 

proves to be more stable, the implementation of an electoral system as a new form of 

democratic political regime immediately after the war might be costly. Thus, testing the 

hypotheses stated earlier will be an important step toward determining more about the 

role of democracy in sustainable peace. 

Data 

Most of the previous research already mentioned used a different data set from 

what I planned to use. Although, some of the criteria were the same, their data set’s 

definition of civil war had noticeable differences. They defined civil war using a data 

set established by Small and Singer (1982) in the Correlates of War Project.3 The civil 

                                                 
3 The criteria for their definition of a civil war is: the conflict generated at least 1,000 battle deaths per 
year; the national government was one of the parties to the conflict; there was effective resistance on the 
part of both government and its adversaries during the course of the conflict; and the conflict occurred 
within a defined political unit (Small and Singer 1982). 
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war cases examined in this data set were conflicts that took place from 1945 to 1997. 

The stability of each society was measured five years after the settlement occurred if no 

fighting had resumed. Cases where the settlement occurred after 1992 were dropped as 

they could not satisfy the five-year post-civil war requirement for measuring stability. 

Many scholars have found interesting information on the relationship between the civil 

wars and stability based on this data set. However, it is important to note that this data 

set does posses some limits and most of the researchers have often neglected important 

confounding factors when conducting their studies. While some studies have included 

independent variables such as war types, the effect of conflict between the super powers, 

and interventions by a third party, a lot of the other confounding factor that seem to 

have effect on the duration of peace were not considered. If all other necessary 

independent variables mentioned in previous literatures had been included in their 

studies, the outcomes could have differed significantly from the conclusions that are 

currently out there.   

 Past civil war data sets and researches clearly omitted several important factors 

that could have had a significant impact on the results. Thus, in order to test the 

hypotheses put forth in this study, a data set composed by Fortna (2004) was utilized. 

As mentioned earlier, Fortna also identified the limitations that Small and Singer’s data 
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set faced. Fortna points out that many of the data sets used in studies regarding UN 

interventions and the duration of peace after civil wars have not been randomized and, 

most importantly, not censored. Therefore, it can be concluded that many of the 

previous findings were not accurately tested. Fortna’s data set provided intriguing 

information that distinguished it from previous civil war data sets. The data set is based 

on Doyle and Sambanis’ (2000) data set, which covers civil wars initiating after 1944 

and ending before 1997. They define civil war as an armed conflict that causes more 

than 1,000 battle deaths4; represents a challenge to sovereignty of an internationally 

recognized state and occurs within the recognized boundary of that state; involves the 

state as one of the principal combatants; and involves a situation in which the rebels 

were able to mount an organized military opposition to the state and inflict significant 

casualties on the state.5 Clearly, their definition is far more specific and robust 

compared to other civil war definitions. Furthermore, Doyle and Samabnis attempted to 

“code significant peacebuilding attempts, even if those attempts did not ultimately 

succeed in ending the war” (Fortna 276). In addition, Fortna added observations for 

cease-fires missed in Doyle and Sambanis’ data set.   

                                                 
4 The Correlates of War definition counts the number of casualties in a single year whereas Doyle and 
Sambanis’ definition counts the total number of casualties during the war. 
5 This civil war definition composed by Doyle and Sambanis (2000) is cited from Fortna (2004). 
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Using Fortna’s data set based on Doyle and Sambanis’ work, the present 

research incorporated two different democracy levels. Polity2 6  score (henceforth 

referred to as Polity score) from the Polity4 project is the 20-point scale that measures 

the level of each nation’s political institution. The scale ranges from -10 to +10, where -

10 represents an extremely autocratic regime, such as North Korea, and +10 a 

democratic institution, such as the United States.7 Since one of the confounding 

factors—the prior democracy level—Fortna coded in her data set was based on the 

Polity score; it was logical that the present research use the Polity score as the main 

basis of measuring democracy. However, in order to assess the accuracy of the role of 

democracy, another measure of democracy, the Democracy and Dictatorship data set,8 

(henceforth referred to as D&D) was used. This data set was initially coded so that 0 

represented the presence of any level of democracy and 1 any autocracy.9  

In the current study, the dependent variable—the duration of the peace from the 

initial cease-fire date—is the same as Fortna’s, which she defined as “the time between 

the termination of fighting and the start of another war, if any, between the same 

                                                 
6 Polity2 is the modified version of the Polity score in order to facilitate the use of the polity regime 
measure in time-series analyses. It converts instances of “standardized authority scores” to conventional 
polity scores. Further information on Polity scores can be found on www.cidcm.umd.edu/polity  
7 The scale has been revalued by adding 10 to each variable in order to eliminate the negatives. 
8 Adam Przeworski’s Democracy and Dictatorial data, August 2004 Update. 
9 Like the Polity score, the scale was changed for this data set as well. In the changed scale, 1 represents 
democracy and 0 represents dictatorship. 

 12

http://www.cidcm.umd.edu/polity


parties”10 However, she coded the peace as not failing “if there is another war in the 

same country between substantially different actors” (Fortna 276)), which is applicable 

in the present study as well. The only difference between Fortna’s study and the present 

research is that she tested the effects that different types of peacekeeping missions have 

on prolonging peace after civil wars, while this research will instead look at the direct 

and indirect effects of democracy on the same element.  

The confounding factors Fortna controlled for, which include the same 

variables as the current research, will also need to be controlled for in this research. To 

this end, a dummy variable, called neg, was created to distinguish cases according to 

whether they ended in a victory, truce, or treaty, coding truces or treaties as 1 and 

victories as 0. A second dummy variable, wartype, distinguishes ethnic, religious, and 

identity conflicts from ideological, revolutionary, or other wars. The cost of war is 

measured using the natural log of the total death toll (logdead); the duration of the war 

is measured in months (wardur). The dummy variable faction tells whether the war 

involved more than two factions. The level of development of the country is coded with 

a proxy based on per capita electricity consumption (develop), while “lootable” goods 

dependency is measured using primary commodity exports as a percent of GDP (exp). 

                                                 
10 Cease-fire dates and the dates of renewed warfare coding used by Fortna were initially coded by 
Amitabh Dubey based on entries in Keesing’s Record of World Events. 
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Prior democracy level of a country is measured using the average Polity score over the 

five years prior to the outbreak of the war (gurrlag5). The size of the government army 

(garm) is also recorded (Fortna 2004)11. Since the cases collected by Doyle and 

Sambanis are composed of cases from various sources according to their definition of 

civil war, no additional cases were added; only those cases initially collected by the 

researchers will be tested. 

Table 1 contains a definition of the variables in the dataset and the descriptive 

statistics. The table indicates that close to 60 percent of the cases coded in this data set 

ended in victory for one of the warring sides. Democracy level measurements show that, 

at the end of the war, most countries had some type of autocratic government; however, 

the democracy level at the start of the observation year shows that more cases had 

implemented democracy compared to the very moment when the war ended. 

Testing Hypothesis 1 

 To review, hypothesis 1 states: Implementing democracy as the new political 

institution due to the consequence of the negotiated settlement after the civil war 

decreases the risk of resumed fighting. Most previous empirical research relating to civil 

wars resulted in conflicting conclusions. However, some of these studies did share a 

                                                 
11 Although cited from Fortna (2004), the variable coding comes from Doyle and Sambanis (2000). 
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common characteristic: In order to determine the effectiveness of the independent 

variables on the dependent variable, the researchers tended to use the more traditional 

statistical regressions. A general regression was run and the confounding factors’ 

influences on the dependent variable were determined by looking at the various 

statistical results from the regression. However, following Fortna’s lead, the present 

study employed the duration analysis12, specifically a Cox proportional hazards model. 

The model gives the estimation of the “effects of independent variables on the risk, or 

the hazard of peace failing in a particular time period, given that peace has lasted up to 

that time period” (Fortna 282). This model can thus identify whether the risk of resumed 

fighting increases or decreases when certain factors are presented, such as democracy 

(Fortna 2004).  

The probability of the endpoint—in this case, the failure of peace—is called the 

hazard given that it has not failed up to that point. The hazard rate for failure at time t is 

defined as: 

 t)after time failing oflty t)(probabi(
t + tand t mesbetween ti failing ofy probabilit)(

∆
∆

=tH  

Using all the confounding variables needed to test the hypothesis, the hazard is modeled 

as: 

                                                 
12 Duration analysis is also called hazard or survival analysis. 
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0 tH
tH  is called the hazard ratio. The coefficients 101...ββ are estimated by Cox 

regression, and can be interpreted in a similar manner to that of multiple logistic 

regressions (Hamilton 2006). Hazard ratios are interpreted relative to 1. In the present 

study, a hazard ratio greater than 1 indicates that particular variable increases the risk of 

resumed violence and shortens the duration of peace. Hazard ratios less than 1 indicate 

variables that decrease the hazard of the failure of peace. For example, a confounding 

factor with a hazard ratio of 3 would mean a tripled risk of resumed violence with failed 

peace, whereas a hazard ratio of 0.5 would indicate that the risk of resumed violence 

                                                 
13 All equations explained in this paper were derived from Hamilton (2006). 
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drops by a half (Fortna 2004). Bueno de Mesquita and Siverson (1995) explain this 

interpretation of the hazard rate statistic “The hazard’s deviation from 1.00 is 

interpreted as the percentage increase or decrease in the likelihood of political survival 

resulting from the marginal impact of the independent variable, so that the relative 

effects of the variables can be discerned by the magnitude of the hazards” (851).  

Results 

After running the Cox regression to test out the first hypothesis, it could not be 

concluded with confidence whether democracy has a direct effect on the duration of 

peace. In Tables 2 and 3, using the antilog of the hazard ratios, the more familiar 

coefficients are reported. Table 2’s data is the result from using the Polity score and 

Table 3’s data is the result when the D&D data set was used.  

 The results in Table 2 are in line with the previous findings regarding 

negotiated settlements being more prone to resumed violence. In the initial regression, 

the hazard ratio of the war that ended with either a truce or treaty was 11.39; in other 

words, when a civil war ends with a negotiated settlement, more than an eleven-fold 

chance exists that more fighting will break out after the initial cease-fire date. The t-

statistics and its corresponding p-value of the coefficient are significant enough to 

confidently conclude this result is reliable. In terms of the role of democracy in 
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decreasing the chance of resumed violence, however, the results are not so clear. 

Including all the confounding factors, the hazard ratio for the democracy variable was 

1.01, but the coefficient’s p-value was bigger than 0.1, making the coefficient 

insignificant14; thus, it is not possible to conclude that democracy has any effect on the 

durability of peace ceteris paribus. 

 The democracy level variable was not the only variable that was not significant 

enough to determine effectiveness; additional independent variables lacked enough 

confidence to conclude whether they had any significant effect on prolonging the 

duration of peace or not. From the first run, some variables—such as the natural log of 

the total death toll, the duration of war, electricity consumption, and the size of the 

government army—might have had a significant effect on the duration of peace since 

their coefficients’ p-values were mostly below 0.1. However, other confounding 

variables with a p-value being bigger than 0.1 were viewed as statistically insignificant.  

  

After the initial run of the model, one confounding factor at a time was 

eliminated in the order of variables with the highest p-value. It was hoped that 

                                                 
14 Traditionally, researchers will reject a hypothesis if the p-value is less than 0.05. Sometimes, though, 
researchers will use a stricter cut-off (e.g., 0.01) or a more liberal cut-off (e.g., 0.10). When the t-statistics 
equals 2 the corresponding p-value is about 0.05 and the t-statistics increases as the p-value decreases 
from 0.05. In this study a more liberal cut-off was used; thus p-value being equal or less than 0.1 was 
viewed significant enough.  
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eliminating the most insignificant independent variables one at a time would identify 

whether any potential changes in other variables’ effectiveness on the durability of 

peace. The very first variable removed was the peacekeeping dummy, which had a p-

value coefficient bigger than 0.9. However, even with the peacekeeping variable 

removed, other variables’ effectiveness did not change significantly. P-values still 

remained high, making the coefficients insignificant. At the end of Table 2, any 

variables with a p-value greater than 0.1 were eliminated since they were variables that 

did not give out a significant result—meaning they could not be confidently relied on. 

Once these variables were removed, the resulting hazard ratio of the democracy variable 

was 0.99.  

Even with all the insignificant confounding factors left out, the p-value 

remained too large to confidently conclude democracy does indeed have a direct 

influence on the duration of peace. Even had the p-value was below 0.1, the resulting 

hazard ratio would not have included those important factors that had been left out. 

Although, these variables were shown to be not as statistically significant, they do 

indeed exert great impacts on real-life situations. Thus, from this run, the null 

hypothesis that democracy does not have a direct effect on the durability of peace 

cannot be rejected.  
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One caveat that should be noted from this result is that the hazard ratios for war 

that ended with a negotiated settlement all remained greater than 1, and the p-value 

along with the t-statistics15 support the conclusion that this evidence is statistically 

significant. Whether the confounding factors were all involved or not, it can be 

confidently concluded that the negotiated settlements are more vulnerable and based on 

the Polity score. The evidence, although weak, suggests it enhances the chances of 

prolonging peace but is not strong enough to determine the validity of it. 

 Using the Polity score did not result in confident enough results; however, one 

cannot conclude that the direct effect of democracy on durability of peace is ambiguous 

solely based on the Polity score. Using another measurement of democracy, the D&D 

data, the researcher tried to determine whether this measurement would result in a 

different outcome. The steps taken to examine the role of democracy were the same as 

the steps used for the Polity score data set. The results, however, were not significantly 

different from the previous results based on Polity. After running the Cox proportional 

hazards model with all the confounding variables, the hazard ratio for the negotiated 

settlement was 7.9, and with a small p-value of 0.002, we can be quiet confident that we 

                                                 
15 Whether the confounding factors were excluded or not, throughout the regression the negotiated or 
victory variable’s coefficients were all significant at 1 percent level. 

 20



did not obtain this ratio by chance.16 Thus, it can be concluded that the probability of 

another war taking place when the civil war ends with a negotiated settlement is almost 

eight times more than when the war ends in a victory for one side. Just like the results 

from the Polity data set, the hazard ratios for the negotiated settlements were always 

above 1, even when other confounding factors were eliminated. The p-values were all 

less than 0.1, which was enough to support the assertion that these hazard ratios were 

reliable. Even when a different measurement of democracy was used, negotiated 

settlements were more prone to resume violence. Thus, it seems that results from the 

data set used in this study are in line with previous findings. 

 Unlike the clear-cut results regarding negotiated settlements being more prone 

to resumed violence, democracy’s direct influence on the duration of peace remains 

ambiguous based on this measurement of democracy. From the initial run, the hazard 

ratios for the democracy variable yielded a hazard ratio of less than 1. However, its p-

value was about 0.6, making it not so significant. After the first regression was run, the 

prior democracy level variable was dropped. Since this variable was based on the Polity 

score and not the D&D data, the assumption was that having this variable would not 

                                                 
16 The corresponding t-statistics was 3.5, which was significant at 2 percent level. 
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result in an accurate measure of the role of democracy.17 As assumed, at the initial run, 

the five-year polity average prior to the war had the highest p-value and was least 

significant out of all the variables used in the regression. However, even when this 

variable was dropped, the significance of the democracy variable remained low and 

maintained its ambiguity. Using the same steps as in the regression for the Polity data 

set, independent variables were dropped one at a time in the order of descending 

significance, except for the total death count and the size of the government army since 

these variables maintained their significance throughout the test. Like the Polity data set, 

the democracy variable yielded a hazard ratio of 0.65, but the p-value was too high to 

support its significance. 

 After running the Cox hazards model with two different measurements of 

democracy, the fact that post-war negotiated settlements are easy to break down and 

more prone to resumed violence was successfully reaffirmed. However, it was not 

possible to conclude whether implementing democracy as a consequence of a negotiated 

settlement directly enhances the chance of prolonging the settlement or increases the 

duration of peace. The figures from the regression runs were never significant enough to 

provide confident evidence; when results were significant, numerous other important 

                                                 
17 Due to time constraints and technical difficulty, it was not possible to create a variable containing the 
average democracy level during the five years before the war based on D&D data. 
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confounding factors were disregarded. In sum, strong enough evidence could not be 

identified in this test to conclude whether democracy has a direct effect on the durability 

of peace based on these coefficients. 

Testing Hypothesis 2 

 Hypothesis 2 stated that the effect of the negotiated settlement on the risk of 

peace failing depends on democracy. This hypothesis is conditional since it assumes 

that a relationship between two variables depends on the value of one or more other 

variables. A conditional hypothesis is defined by Brambor, Clark, and Golder as an 

“increase in X [that] is associated with an increase in Y when condition Z is met, but not 

when condition Z is absent”18 (64). This test seeks to determine whether the negotiated 

settlement’s influence on the duration of peace depends on the level of democracy. 

When testing a conditional hypothesis, an interaction term should always be included 

(Brambor et al. 2006). Thus, a constitutive term was created, which simply refers to the 

elements that constitute the interaction term. In order to check the robustness of the 

conditional hypothesis, two interactive terms were created using two different 

measurements of democracy. One term, the dummy negotiation variable interacted with 

the Polity score; the other term, that same negotiation variable, interacted with the D&D 

                                                 
18 In this study X stands for negotiated settlements, Y for duration of peace, and Z for the presence of 
democracy. 
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data set. 19  By utilizing these interacted variables, the indirect influence of the 

implementation of democracy on the duration of the negotiated settlements can be 

evaluated.  

The coefficients of the interacted variables presented in Tables 2 and 3 were 

obtained by applying the same technique used to test the first hypothesis. By 

eliminating one confounding factor at a time, hazard ratios of 0.92 and 0.45 were 

obtained.20 Although many of the other important variables were left out, both hazard 

ratios were supported with p-values being 0.03 and 0.07 percent respectively. Simply 

looking at this statistical result, one might easily conclude democracy does influence the 

negotiated settlement’s effect on the durability of peace. However, as this is a 

conditional hypothesis, a more in-depth examination is required. 

In testing the conditional hypothesis, scholars often make the mistake of simply 

interpreting the constitutive terms as unconditional marginal effects. In a conditional 

hypothesis, the effect of the independent variable X on the dependent variable Y depends 

on some third variable Z. Following this definition, Brambor et al. state: “As a 

consequence, the coefficient on the constitutive term X must not be interpreted as the 

                                                 
19 D&D satisfies the definition of the conditional hypothesis since it is whether democracy was present or 
not present at all. For Polity, it still satisfies the definition, but instead of the variable Z being absent or 
present, it depends on the level changes that occur within the variable Z.  
20 The ratios were 0.92 for the Polity score and 0.45 for the D&D. 
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average effect of a change in X on Y as it can in a linear-additive regression model” 

(72). The coefficient of X only captures the effect of X on Y when Z is absent while the 

coefficient of Z only captures the effect of Z on Y when X is absent. Thus, it is a mistake 

to say that a positive and significant coefficient of X or Z indicates that an increase in X 

or Z is expected to increase Y. The coefficient of the constitutive term X cannot be 

interpreted as an unconditional marginal effect since it indicates only the effect of a one-

nit change in X on Y when the conditioning variable is zero. Thus, the interpretation of 

multiplicative interaction models differs from the more common linear-additive 

regression models (Brambor et al. 2006). 

In order to really understand the difference, Brambor et al. provide a good 

example in their study. To compare the marginal effect of the variable X, two models 

are given: 

1) µωωω +++= ZXY 210  

2) εββββ ++++= XZZXY 2210       

The marginal effect of X in Equation 1) is 1ω=∂
∂
X
Y , which is true for any linear-additive 

model. However, the marginal effect of X in a multiplicative interaction model, as in the 

second equation is: 
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 3) Z
X
Y

31 ββ +=
∂
∂   21

 In the linear-additive model, the equation simply states that an independent 

variable X has a constant effect on the dependent variable Y. For the multiplicative 

interaction model, the equation states that the effect of a change in X on Y depends on 

the value of the conditioning variable Z (Brambor et al. 2006). Thus, this study used the 

partial derivative of the hazard ratio with respect to the negotiation dummy variable: 

0
1 3

( )ln
( )

H t
H t

democracy
neg

δ
β β

δ

⎛ ⎞
⎜ ⎟
⎝ ⎠ = +  

As the definition of the conditional hypothesis states, the equation attempts to test 

whether the presence of the interacted variable has any effect on the negotiated 

settlement altering the hazard ratios. For the D&D data set, if democracy is not present 

at all—meaning that the variable is 0—the equation will not include the final variable. If 

the democracy is present, the equation will remain the same as above.  

 However, the Polity score is not a dummy variable; thus, it would be a mistake 

to apply the same equation when using the Polity score. Since the Polity score is a 20-

point scale, the scale was divided by a factor of five and the results were compared 

when the Polity scores were 0, 5, 10, and 20 respectively to come up with a more 

                                                 
21 All three equations were cited from Brambor et al. 2006. 
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accurate measure. Thus, by simply multiplying the corresponding Polity score in front 

of the interacted variable, the equation will work for the Polity score as well. 

Results 

The coefficients of the variables were added according to the equation. Unlike 

during the test of the first hypothesis, no confounding factors were omitted during this 

run. These new sets of coefficients were converted into the hazard ratios to compare 

their influence on the probability of failure.22 The goal was to determine if the hazard 

ratios increase or decrease when democracy is present after a negotiated settlement has 

been made.  

Table 4 reports the results from adding the coefficients of the two variables and 

the converted hazard ratios along with the p-value to mark their confidence in the result. 

The Polity score was the first democracy measurement used for this calculation. 

Looking at the results, it is clear that the hazard ratios decrease as the Polity score 

increases. The hazard ratio, which was initially over 11 when no democracy was present 

at all, drops down to 2.7 when a full democratic regime is in place. This indeed is a 

significant reduction of the risk of resumed violence. It should also be noted that, 

according to the Polity score, at full democracy no significant difference exists between 

                                                 
22 The hazard ratios were obtained by taking the logs of the coefficients. 
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the risk of war in negotiated settlements and wars that end in a victory. The z score rises 

drastically at a full democracy, due to the huge drop in coefficient. With such a huge 

standard error, we cannot take the Wagner hypothesis for granted. This stands in stark 

contrast to authoritarian regimes, where the difference in the hazard rates of war is large 

and statistically significant. When the Polity score surpasses 15, the hazard ratio drops 

significantly as well; the p-value supports the assertion that this figure provides 

confidence. Still, countries with Polity scores of 15 include the Congo, Zimbabwe, and 

Romania. Despite the fact that their scores are approaching 20—a full level of 

democracy—such countries clearly do not share a similar level of democracy with 

countries with a score of 20, such as the United States. Although some may argue that 

the results from the Polity score lacks confidence since some of the levels of democracy 

assigned to certain countries are not completely accurate, the results are statistically 

significant and supported.  

Results using the D&D data also yielded results in which the hazard ratio 

decreased when democracy was present. The p-value was slight over 0.1, but was still 

considered significant. The multiplicative variables did modify the negotiated 

settlement’s effect on the hazard ratio.   

Conclusion 
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This study tested whether democracy unconditionally leads to a more stable 

post-civil war period. The results do not indicate this to be the case. Thus, at this point, 

the null hypothesis 1 cannot be rejected. Though, it was confirmed that wars that ended 

with negotiated settlements are more likely to break down than wars that ended with one 

of the warring side’s victory.  

Unlike the first hypothesis, the second hypothesis was statistically significant 

and was accepted. It was statistically strong enough to conclude that democracy does 

indeed influence the effect of negotiated settlement on the durability of peace. Also, 

based on the Polity score, unlike the past finding and the confirmation from hypothesis 

1, there was no significant statistical evidence that the war that ends with a negotiated 

settlement is more prone to resumed violence than a war that ends with a victory. Thus, 

a second glance might be needed to assess the accuracy of the Wagner hypothesis. 

Competing themes remain regarding the role of democracy on the duration of 

peace. Different forms of democracy along with many other factors impact the 

durability of peace in different ways. In addition, there were conflicting results about 

the negotiated settlements’ effect on the durability of peace in this study. It is the sincere 

hope of the researcher that this study becomes the first stepping stone toward finding 

firmer and stronger evidence of the role of democracy on the durability of peace. 
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Moreover, I hope the findings in this study will encourage other researchers to take a 

second glance at the past finding that the cease-fire agreement resulting from a 

negotiated settlement is more vulnerable to resumed violence compared to wars that end 

in victory.  
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Variables Observation Mean Std. Dev. Min. Max 
More war 115 0.4086957 0.4937442 0 1 

Failed (Peace) 373 0.1313673 0.3382553 0 1 
Cases ended w/victory  377 0.6445623 0.4792818 0 1 
Cases ended w/treaty  378 0.2751323 0.4471728 0 1 
Cases ended w/truce  389 0.0848329 0.2789917 0 1 

War type  389 0.5784062 0.4944502 0 1 
Dead 388 223765.8 570956.3 500 3000000 

Cost of war  388 10.06606 2.182411 6.214608 14.91412 
Duration of war in months 388 63.36082 85.88225 1 600 

Development proxy  389 517.6574 755.7167 10 5387 
Primary commodity Exports as % of GDP 389 0.1262096 0.0826088 0.013 0.508 

Prewar democracy (avg. polity score) 381 6.39895 5.551045 0 20 
Size of the government army  388 374.1459 775.1157 9 8256 

Faction 389 0.5398458 0.4990517 0 1 
Presence of PK mission 389 0.2467866 0.4316967 0 1 

Presence of PK mission At any time during peace 
spell 

389 0.3059126 0.4613863 0 1 

Duration of peace  367 1571.591 2232.417 1 18626 
Start of the Observation Year 374 1983.521 14.10639 1947 1999 
End of the Observation Year 367 1987.79 12.82361 1949 2000 

D&D’s democracy level at the start of 
observation 

362 0.3535912 0.4787459 0 1 

Polity2 score at the start of observation 356 9.851124 6.054008 0 20 
Log of Duration of Peace 367 6.638725 1.29785 0 9.832314 
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Table 2 

War ended in a negotiation 
or a victory? 2.433*** 2.403*** 1.829** 1.802** 1.617*** 1.579*** 1.459** 1.628*** 1.696*** 1.752***

(3.03) (3.13) (2.36) (2.46) (2.65) (2.62) (2.56) (2.83) (2.96) (3.490)
war ends in treaty 

 
-0.486 -0.463 -0.248 -0.249
(-0.84) (-0.87) (-0.47) (-0.47)

Was it an identity-based war? 
 

0.499 0.5 0.544 0.557 0.58 0.592 0.518 0.366   
(1.23) (-1.23) (1.47) (1.5) (1.55) (1.58) (1.35) (1.01)

Natural Log of DEAD 
 

0.224** 0.221** 0.203** 0.189** 0.176** 0.163** 0.185*** 0.160** 0.154** 0.155** 
(2.26) (2.39) (2.26) (2.22) (2.2) (2.18) (2.6) (2.3) (2.3) (2.3)

Duration of the War 
 

-0.005* -0.005* -0.001        
(-1.7) (-1.7) (-0.35)

more than 2 factions 
 

-0.326 -0.317 -0.235 -0.213 -0.178
(-0.8) (-0.82) (-0.64)

 
 (-0.58) (-0.49)

electricity consumption
 

-0.001* -0.001** 0 0 0 0
(-1.92) (-2.07) (-0.68) (-0.76) (-0.76) (-0.87)

Primary commodity exports 
% GDP, with imputation 

 

2.549 2.545 2.875 2.983 2.855 2.731 2.929

(1.1) (1.1) (1.32) (1.36) (1.33) (1.27) (1.35)
5-year polity average before 

the war -0.015 -0.014

(-0.42) (-0.42)
Size of the government army 

 
-0.001* -0.001* -0.001* -0.001* -0.001* -0.001 -0.001* -0.001* -0.001* -0.001*
(-1.84) (-1.78) (-1.77) (-1.75) (-1.73) (-1.62) (-1.65) (-1.74) (-1.68) (-1.67)

peacekeeping dummy
 

-0.048
(-0.1)

revised polity score at the 
start of observation 

 

0.014 0.014 0.013 0.011 0.011 0.011 0.005 0 -0.008

(0.33) (0.33) (0.34) (0.3) (0.3) 0.28 (0.12) (-0.01) (-0.2)
polity*negotiation interacted

 
-0.071 -0.071 -0.067 -0.069 -0.07 -0.067 -0.066 -0.073 -0.073 -0.080**
(-1.22) (-1.25) (-1.29) (-1.32) (-1.33) (-1.27) (-1.28) (-1.42) (-1.38) (-2.2)

Observations 340 340 347 347 347 347 347 347 347 347
Robust z statistics in 

parentheses 
* significant at 10%; ** 
significant at 5%; *** 

significant at 1% 
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Negotiated or Victory 
 

2.076*** 1.567** 1.535** 1.447** 1.111** 1.004** 0.840* 0.903** 0.944** 1.026**
(3.05) (2.32) (2.41) (2.43) (2.28) (2.07) (1.93) (2.03) (2.14) (2.47)

war ends in treaty 
 

-0.725 -0.512 -0.503 -0.435       
(-1.2) (-0.86) (-0.86) (-0.75)

Was it an identity-based 
war? 

 

0.356 0.414 0.424 0.437 0.465 0.443 0.374

(0.92) (1.15) (1.18) (1.21) (1.28) (1.22) (1.01)
Natural Log of DEAD 

 
0.212** 0.222** 0.216** 0.197** 0.173** 0.170** 0.202*** 0.191*** 0.174** 0.172** 
(1.96) (2.18) (2.17) (2.13) (2.08) (2.09) (2.81) (2.73) (2.5) (2.48)

Duration of the War
 

-0.004 -0.001
(-1.39) (-0.21)

more than 2 factions 
 

-0.222 -0.226 -0.217        
(-0.54) (-0.59) (-0.56)

electricity consumption
 

-0.001 0 0 0 0 0
(-1.61) (-0.56) (-0.59) (-0.72) (-0.72) (-0.81)

Primary commodity 
exports % GDP, with 

imputation 
 

2.661 3.165 3.212 3.004 2.847 2.947 3.082 2.277

(1.11) (1.41) (1.42) (1.35) (1.31) (1.35) (1.38) (1.07)
5-year polity average before 

the war -0.004

(-
Size of the government army 

 
-0.001* -0.001* -0.001* -0.001* -0.001* -0.001* -0.001* -0.001* -0.001* -0.001* 
(-1.93) (-1.84) (-1.82) (-1.72) (-1.7) (-1.65)

 
(-1.7)

 
(-1.66)

 
(-1.77)

 
(-1.73)

 peacekeeping dummy
 

-0.371 -0.41 -0.382 -0.34 -0.252
(-0.83) (-0.97) (-0.89) (-0.85) (-0.64)

D&D's democracy level at 
the start of the observation 

 

-0.453 -0.1 -0.091 -0.086 -0.086 -0.066 -0.184 -0.299 -0.422

(-0.51) (-0.13) (-0.12) (-0.11) (-0.11) (-0.09) (-0.24) (-0.4) (-0.59)
D&D and negotiation 

variable interacted 
 

-0.327 -0.509 -0.538 -0.496 -0.56 -0.537 -0.417 -0.391 -0.363 -0.786*

(-0.3) (-0.55) (-0.58) (-0.53) (-0.62) (-0.59) (-0.48) (-0.45) (-0.42) (-1.78)
Observations 345 353 353 353 353 353 353 353 353 353

Robust z statistics in 
parentheses 

* significant at 10%; ** 
significant at 5%; *** 

significant at 1% 

 
Table 3  

 



Table 4 
 

Polity2 Score Coefficient
Std. 

Error 
Hazard 
Ratio 

 P>|z| 

0 2.433233 0.804299 11.39566 0.002 
5 2.07918 0.670114 7.99790794 0.002 
10 1.725127 0.647159 5.61323387 0.008 
15 1.371074 0.745778 3.93957953 0.066 
20 1.017021 0.927987 2.76494571 0.273 

     

D&D Coefficient
Std. 

Error 
Hazard 
Ratio 

 P>|z| 

0 2.076448 0.681347 7.976086 0.002 
1 1.749282 1.075618 5.75047235 0.104 

 37



 

 38


