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ABSTRACT 

Objectives To measure the effect of arranged marriages on criminal convictions among male 

ethnic minority youth in Denmark.   

Methods To identify the effect, we rely on administrative data from before and after a national 

policy reform in 2002 that restricted ethnic minority youths’ access to their most prevalent type 

of marriage until both spouses were at least 24 years of age. We use difference-in-differences 

estimation and meticulously analyze potential time trends in the data. 

Results Although the reform substantially decreased marriage rates in both the short (24 percent 

decrease at age 24) and longer (10 percent at age 30) run, this reform effect produced no response 

in criminal conviction risks in neither short nor long run.  

Conclusion Criminologists discuss whether social institutions, such as marriage, influence 

desistance from crime or whether the association is driven by unobserved heterogeneity. Several 

empirical strategies have been proposed to settle the discussion. Our contribution to this line of 

research is an alternative empirical strategy that relies on a natural experiment. Our study focuses 

only on one specific type of marriage in one context and focuses on criminal convictions rather 

than behavior per se – which are important limitations. Still, results uniformly reject the 

hypothesis that the marriages in our study influenced criminal convictions. 

Keywords: Life Course Research; Marriage; Natural Experiment, Social Institutions 
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1 INTRODUCTION 

A key question in theoretical as well as empirical accounts of the association between criminal 

behavior and social integration concerns causality, and there are few areas in which this 

challenge has been showcased more clearly than in research on the link between marriage and 

crime (Bersani and Doherty 2018; Laub, Rowan, and Sampson 2019). Married men have lower 

crime rates than unmarried men (e.g., Craig, Diamond, and Piquero 2014), but there is 

considerable disagreement over how we should interpret this basic empirical observation. The 

challenge is that the empirical co-occurrence of marriage and criminal desistance fails to meet 

the bar for proving a causal effect. To demonstrate causality, we need empirical setups that allow 

for causal identification.  

Several sophisticated empirical strategies have been proposed, yet at the end of the day, 

these strategies are forced to rely on the assumption that selection into marriage can be observed 

in the data (or that it is constant over time). One empirical strategy that has been proposed but 

until now not executed is the natural experimental strategy, where people are somehow randomly 

or pseudo-randomly assigned to marriage (Skardhamar, Savolainen, Aase, and Lyngstad 2015). 

The reason why this strategy has not been executed is a subtle agreement in the criminological 

literature that it is quite simply not possible to (pseudo)randomize people to marriage (see Laub, 

Rowan, and Sampson 2019; Sampson, Laub, and Wimer 2006; Skardhamar, Savolainen, Aase, 

and Lyngstad 2015). 

We contribute to existing strategies for identifying and measuring the effect of marriage 

on crime by presenting the results from such a natural experimental strategy. Our strategy relies 

on administrative data from before and after a national policy reform in 2002 in Denmark, which 



4 

 

limited specific men's access to marriage. The reform was designed to reduce arranged marriages 

among ethnic minority youth (defined as immigrants/refugees or children of immigrants/refugees 

from non-western countries) by prohibiting their most prevalent type of marriage: finding a 

spouse in their country of origin and applying for family reunification in Denmark. The 

descriptive association between marriage and crime in this group is as strong or even stronger 

than among natives, and the reform had a substantial impact on their marriage rates. The reform 

hereby potentially represents a natural experiment that can plausibly be exploited for causal 

inference within this group. 

 We present the results from difference-in-differences models. This approach allows us to 

explicitly factor out time trends in marriage and crime when we estimate the effect of the reform 

on marriage and the immediate as well as cumulative response in individual conviction risks. 

Results show little if no impact on convictions risks in neither short nor longer terms, and thus 

present no evidence of a causal effect of arranged marriages on desistance from crime among the 

young men of ethnic minority backgrounds in the study.  

 Due to the nature of our natural experiment we focus exclusively on young men of ethnic 

minority backgrounds who were barred access to arranged marriages. An obvious question is 

whether we should expect this type of marriage to exert an effect on behavior, as this type of 

marriage may lacks some of the features that theories predict are driving the effect of marriage 

on desistance; we discuss this issue at length. Also, results for ethnic minority youth may not 

generalize to all marriageable men, neither in Denmark nor beyond. But even setting aside these 

important caveats, our study is still the first to apply a natural experimental research design to the 

association between marriage and crime. Given debates over the need for (and the assumed 

impossibility of finding) such a research design, we see this as no small contribution.  
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2 BACKGROUND 

Married men have lower crime rates than unmarried men (e.g., Craig, Diamond, and Piquero 

2014). But because of selection issues – there are numerous other and often unobserved 

differences between married and unmarried men – it is unclear whether the lower crime rates are 

the result of marriage (a causal effect) or whether married men would have had lower crime rates 

even if they had remained unmarried (a selection effect) (Nguyen and Loughran 2018; 

Skardhamar, Savolainen, Aase, and Lyngstad 2015).  

There are numerous empirical strategies for analyzing whether the effect of marriage on 

crime is causal, which we describe in detail in this section. But first, it is important to note that 

influential literatures also argue against the marriage effect. Most notably, Gottfredson and 

Hirschi’s general theory of crime (1990) claim that marriage neither causally affects crime nor 

vice versa. Instead, marriage and crime are both outcomes of the same underlying personality 

trait – what they term self-control1 – and taking differences in levels of self-control into account 

would essentially expose the spurious nature of the correlation between marriage and crime. 

Failure to adequately accounting for selection into marriage in empirical models in this way 

represents a failure to take differences in self-control into account, making the results from such 

empirical strategies inconclusive. Assertions such as this one emphasizes the need to supplement 

existing empirical strategies with alternative ones, which is what our study does.  

 

2.1 EXISTING EMPIRICAL STRATEGIES 

The most common empirical strategies for accounting for selection into marriage all rely on 

selection on observables (for reviews, see Craig, Diamond, and Piquero 2014 and Skardhamar, 
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Savolainen, Aase, and Lyngstad 2015; Table 1 in the latter lists the details of 58 existing studies). 

These are strategies such as regression models (e.g., Beaver, Wright, Delisi, and Vaughn 2008), 

propensity score matching (e.g., King, Massoglia, and Macmillan 2007), inverse probability of 

treatment weighting (e.g., Sampson, Laub, and Wimer 2006), event history models (e.g., 

Schellen et al. 2012), survival models (e.g., Cobbina, Huebner, and Berg 2012), and structural 

equation models (e.g., Simons, Steward, Gordon, Conger, and Elder 2002). These strategies 

assume that conditional on observed variables, any remaining (i.e., unobserved) differences 

between married and unmarried men are irrelevant and may be ignored (this is the conditional 

independence assumption). The strategies are strong when data are sufficiently rich on the factors 

that cause selection into marriage and crime (such as attitudes, genes, or self-control). 

Other empirical strategies requires more data – in the form of repeated measures for the 

same people – and accounts for selection into marriage through the application of fixed or 

random effects models (e.g., McGloin, Piquero, Blokland, and Nieuwbeerta 2011), hierarchical 

models (e.g., Bersani and Doherty 2013), group-based trajectory models (e.g., Blokland and 

Nieuwbeerta 2005), or event-study models (e.g., Massenkoff and Rose 2020). Here, the panel 

structure of the data allows researchers to focus on the average change in individuals’ or groups’ 

behavior from before to after marriage for those who experience marriage and compare to the 

same change for those who do not experience marriage. These strategies resonate well with the 

idea of marriage as a turning point (a theoretical concept to which we return) that redirects 

behavior away from crime. In addition to being theoretically appealing, panel models also have 

the favorable feature of accounting for unobserved factors that select men into marriage as long 

as these individual factors are constant over time (the models effectively control for, for example, 

time constant personality traits although these are not directly observed in the data). The most 
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sophisticated models even control for the correlation between time-varying covariates and the 

mean level of offending in the comparison groups (assuming that this correlation reflects the 

selection of people who are more likely to get married into specific groups) to take into account 

time variant differences between the men in the data. 

A new line of research applies event-study designs to evaluate the timing of criminal 

desistance relative to family formation events, like marriage. Results both from Washington State 

(Massenkoff and Rose 2020) and Norway (Lyngstad and Skardhamar 2013) show that criminal 

propensities decrease prior to marriage (and even increase after). Massenkoff and Rose (2020) 

also take additional steps to prove that the decrease in criminal propensities prior to childbirth is 

indeed causal (by using the neat natural experimental setup of comparing the situation for those 

with childbirth to those will stillbirths), which, although not focused on marriage, indicates that 

there could be an effect of family formation events on crime. 

But sophisticated as the existing empirical strategies are, they all rely on the assumption 

that they can safely condition away statistically all unobserved heterogeneity between men who 

marry and men who do not (except for the natural experimental part of Massenkoff and Rose 

2020 which focuses on childbirth). Most existing studies acknowledge this fact and explicitly 

state their identifying statistical assumptions (such as the conditional independence assumption), 

and many studies even perform statistical checks to see how vulnerable their results are to 

unobserved heterogeneity. 
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2.2 OUR EMPIRICAL STRATEGY 

Our contribution to the existing strategies for measuring the effect of marriage on crime is to 

exploit a policy reform as a natural experiment – an exogenous change in treatment (marriage) 

propensities that is introduced by a “naturally” occurring phenomenon, and not, as in classic 

experiments, installed by the researcher. Ideally, because the people under study cannot affect the 

occurrence of the natural experiment, it secures the direct comparability of the relevant groups 

that are and are not exposed to the treatment (in our case: marriage), and this then annuls 

problems pertaining to selection issues (Dunning 2012).2 In our case, the ideal natural experiment 

changes men’s chances of getting married irrespective of other characteristics that are 

unobserved in the data. If successful, any difference in crime rates among those exposed to the 

natural experiment and those not, expresses the causal effect of the natural experiment (and by 

extension: marriage) on crime. 

Natural experiments are no silver bullet, however, and present at least three important 

challenges. First, natural experiments are hard to come by and finding the relevant data to exploit 

natural experiments is even harder. There are few natural experiments out there that target 

marriage propensities (for a discussion, see Skardhamar, Savolainen, Aase, and Lyngstad 2015, 

and for an example, see Frimmel, Halla, and Winter-Ember 2014). And even when researchers 

find potential natural experiments, they still need to secure data not only on the marriage 

propensities of those exposed to the experiment, but also on their crimes – and obtain the same 

for a suitable control group. Our setup relies on a policy reform and access to Danish register 

data, which allows us to overcome this first challenge. Second, natural experiments most often 

represent events that occur at a specific point in time, making it hard (or at least very important) 

to take time trends into consideration. This most often invites research designs that compare the 
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outcomes of people in the target group before and after the event. However, that creates the risk 

that results are driven by general time trends both in the outcome and the treatment of interest 

rather than by the change in treatment propensities that comes from the natural experiment. In 

our analysis, we exploit the richness of the Danish data to overcome this second challenge. Third, 

natural experiments often affect only specific groups of people and inferring results to the general 

population can thus be hard. This challenge concerns a tradeoff between identification and 

generalizability. And whereas most existing strategies, which we described above, acknowledge 

the risk of unobserved heterogeneity in their results, most of these studies have the advantage of 

relying on samples drawn from the general population. Our policy reform, on the contrary, 

affected only a very specific type of marriages (arranged marriages) for a very specific group of 

men in Denmark (young men of ethnic minority backgrounds). Consequently, neither the 

marriages nor the men affected by our natural experiment allow us to generalize results to the 

broader population. In what follows, we describe the policy reform we exploit as a natural 

experiment and we discuss how features of the marriages (and the population) in our setup 

differs from the ones that theories propose are driving the effect of marriage on crime. But 

because of this third challenge, it is important to note that we do not view our contribution as 

superior to existing empirical strategies but simply as supplementing them with the first available 

evidence from a natural experiment. 

 

2.2.1 The Reform 

Residents of Denmark, including foreigners who are granted residency, have had the right to 

family reunification in Denmark since 1983. Family reunification simply means that family 
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members (children, spouse and, until 1998, parents) living in other countries may migrate to 

Denmark following an approved application to live together as a family. From 1983 and through 

to the late 1990s, Denmark has had some of the most liberal immigration laws among European 

countries (Denmark accepted more immigrants per capita than, for example, Germany and 

Sweden). Yet immigration rules (including family reunification rules) have been tightened 

significantly over the past decades (see Matthiessen 2009 for details). This was in response to 

public concern over immigration and the fact that around one third of the total number of 

residence permits (including work permits) in Denmark were granted to family members, a 

number that was considered too high. 

One of the implemented instruments for tightening family reunification rules in Denmark, 

the one which we study in this paper, aimed to curb the number of family reunifications by 

prohibiting the most common type of marriage among first- and second-generation immigrants in 

Denmark: finding a spouse in their parents’ country of origin and applying for family 

reunification in Denmark. Around 80% of males and 70% of females of non-western 

backgrounds aged 18 to 25 years with at least ten years of residence in Denmark found spouses in 

their parents’ country of origin (Matthiessen 2009). It is this type of marriage, to which we return 

in detail, that we focus on in our empirical analyses. 

Proposed on January 17th, 2002 and implemented on July 1st, 2002, a policy reform 

prohibited this type of family reunification between Danish residents – nativity notwithstanding – 

and their spouse if one of them was younger than 24 years of age.3 It is the resulting change in 

marriage propensities that we use for causal inference. According to official statistics from the 

Danish Immigration Service (2002), the approximately 1,500 spouses applying for family 

reunification and aged 18 to 23 in 2001, the last year before the reform, came from a wide range 



11 

 

of non-western countries, such as Iraq (7%), Pakistan (6%), Thailand (5%) and Somalia (4%), but 

most came from Turkey (22%). 

Figure 1 shows the percentage of 24-year-old men of ethnic minority backgrounds in 

Denmark who married each month from January 1997 to December 2013 (based on data to which 

we return in short order). The mid-year spike in the percentage who married before 2002 reflects 

the popularity of summer weddings. Not only do those spikes disappear after the reform in 2002, 

but the marriage rate also decreased because of the reform.4 It is this discrete change in marriage 

rates among ethnic minority youth in Denmark in 2002 that we use to measure the effect of 

marriage on crime.5  

[Insert Figure 1 about here] 

 

2.3 HOW RELEVANT ARE THE MARRIAGES IN OUR STUDY? 

2.3.1 Representativeness of the Men Under Study 

Young men of ethnic minority backgrounds are not representative of the marriageable male 

population in Denmark, not even of young men in Denmark.6 This is because according to 

official statistics, young men of ethnic minority backgrounds are more likely to be socially 

disadvantaged, have lower education, lower employment, and higher crime rates than their native 

counterparts (Statistics Denmark 2017). Despite this issue of generalizability, the fact that these 

men have higher crimes rates than the general population may also be viewed as an advantage, as 

it secures enough variation in the outcome under study for our statistical models to be able to 

detect a behavioral response to marriage. Indeed, the descriptive association between marriage 
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and criminal conviction in the group is strong7, so if there is a crime-reducing benefit of 

marriage, we should be able to detect it among this criminally more active subpopulation. 

 

2.3.2 Representativeness of the Family Formation Process Under Study 

Prior to the reform in 2002, ethnic minority youth in Denmark often found a spouse in their 

parents’ country of origin. They would then marry, apply for and obtain family reunification in 

Denmark, and then the couple would find a home together and embark on family life. This is 

very different from other family formation processes in Denmark, that are dominated by long 

periods of marriage-like cohabitation prior to the actual legal marriage (as described in the 

literature on the Second Demographic Transition, see Sobotka 2008; note that Forrest 2014 finds 

distinct desistance effects of both pre-marriage cohabitation and marriage). But whereas the 

difference in family formation processes signals a lack of generalizability, we in fact view the 

difference as a strength of our setup. In general, it is hard to pinpoint when qualitatively new life 

situations arise during the family formation process of the general population in Denmark, as the 

process is very gradual and pre-marital romantic arrangements enjoy the same social acceptance 

as marriage. Among the young men of ethnic minority backgrounds in our data, marriage is more 

likely to represent such a qualitatively new life situation – a turning point in the original sense. 

We argue that this makes their marriages more suited for studying the effects only of marriage, 

not of specific features of marriage nor of marriage as the last of a series of relevant family 

formation events. 
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2.3.3 Representativeness of the Marriages Under Study 

Because the marriages in our study are arranged, they are likely to differ from marriages in 

general in Denmark. This issue concerns both the process of selection into marriage and the 

features of the resulting marriages.8 

According to the theory of cognitive transformation, marriage has the potential to cause 

behavioral change because marriage desires open men to cognitive change even before the 

marriage (Giordano, Cernkovich, and Rudolf 2002). Emotions and especially love for another 

person open men for the identity and behavioral change that follows from replacing unmarried 

life with married life (Giordano, Schroeder, and Cernkovich, 2007). In arranged marriages, 

although marriage desires may be present, romantic emotions as we know them from “love-

marriages” may not (at least at first), which questions whether such marriages have the potential 

for affecting behavior. Emotions can grow out of arranged marriages too, however, which would 

seem to indicate that this type of marriage could resonate with the theory of cognitive 

transformation over the longer haul (and which might be especially true considering that parents 

are likely to seek out what they consider a good marriage match for their sons).  

According to Sampson and Laub’s age-graded informal social control theory (Laub and 

Sampson 2001, 2003; Sampson and Laub 1993, 2005), marriage (as well as other social 

institutions) has the potential to steer men away from crime and onto a law- and norm-abiding 

path by representing a turning point in their life. Marriage has this effect through several 

mechanisms. First, marriage is an important life-course transition that clearly demarcates the past 

from the present. Second, marriage provides supervision but also support and growth. Marriage 

is characterized, for example, by specific rights and obligations, which to a large extent reflect 
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social norms that include labor market participation (a husband must be able to support his wife) 

and being faithful to one partner. These rights and obligations are oftentimes incompatible with 

crime (a criminal career is, for example, rarely the route to a steady income). Third, marriage 

changes routine activities (which could well lead to less time in unsupervised situation, see 

Osgood and Lee 1993, Osgood et al. 1996) as married men are expected – and are likely to prefer 

– to spend time with their wife rather than with their (potentially delinquent) friends and 

associates, as has also been confirmed by Warr’s focus on peer influence and changes in who 

men spend time with once they marry (Warr 1998). These features of marriage indicate 

mechanisms through which marriage promotes informal social control, which is a fundamental 

inhibitor of antisocial behavior according to the age-graded theory of informal social control 

(Sampson and Laub 2005). Importantly, only “good” marriages – implying marriages in which 

the bonds between the spouses are strong – have the potential to exert informal social control 

over the spouses (Laub, Nagin, and Sampson 1998). This is because marriage is essentially an 

investment process; a gradual and cumulative process of investments and returns which depends 

on the quality of the marriage. 

Although the arranged marriages in our study are likely to represent an important life-

course transition that clearly demarcates the past from the present, and although the arranged 

marriages may also provide supervision, support, and growth, it is relevant to discuss whether we 

should expect qualitative features of arranged marriages to provide the amount of informal social 

control required for behavioral change. One important issue is power balance, which in the 

arranged marriages in our study may be skewed in favor of the husband (e.g., Fox 1975). Recall 

that we focus on young men who live in Denmark and who marry and obtain family reunification 

with a woman from his parents’ home country. This implies that the wife most likely has very 
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limited kinship network available to her, and she is likely to be dependent on the husband and his 

family network for guidance and support – and she may even have to compete with other family 

members for influence over the husband. We do not know whether wives in this situation can 

truly exert informal social control over their husbands, at least in the short run, as it remains 

unclear how mutually dependent the spouses are. Being bestowed with the responsibility of 

taking care of a wife is, however, likely to come with specific dependencies, perhaps derived 

from the social contract which the husband’s parents may have engaged in with the wife’s 

parents. Also, studies have found that marital quality, even in arranged marriages, increases with 

duration of the marriage, whereby arranged marriages too may affect behavior over the longer 

haul (e.g., Allendorf and Ghimire 2013). 

Another source of difference and a potential limit on spousal influence is age discrepancy 

between partners. In arranged marriages, the wife tends to be younger than the husband, which 

could easily be negatively associated with women's autonomy and their influence over household 

decision-making. Relatedly, traditionalism in roles ascribed to gender in marriage may also be 

more prevalent in arranged marriages (Fox 1975), perhaps especially when the age difference 

between the spouses is high. But here, however, it is important to recall the context in which the 

effect of marriage on crime was theorized. The age-graded informal social control theory, for 

example, builds on interviews with men who married by mid-century, at a point when 

traditionalism was arguably more prevalent than today. The family formation process that they 

engaged in – and therefore implicitly refer to in the material behind age-graded informal social 

control theory – also had more resemblance to the one we observe in our data for arranged 

marriages (the traditional marriage, cohabitation, child rearing family formation process prior to 
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the Second Demographic Transition) than what we observe for “love-marriages”, where the 

process is often quite different. 

 

3 DATA AND METHOD 

3.1 DANISH REGISTER DATA 

Our analyses use Danish register data, which are administrative data recorded by governmental 

as well as other agencies on the entire population of Denmark. Statistics Denmark collects the 

data from each agency, ensures that they can be merged using individual identification numbers, 

and makes the data available for research. The data are generally accurate, and their level of 

detail exceeds that of most other data sources (Andersen 2018; Lyngstad and Skardhamar 2011). 

The data cover the entire Danish population, approximately 5.5 million people per year. 

Register data are suitable for our study. They have information on people’s marital status 

and the exact dates and nature of any change therein, and they allow us to select cohorts that 

either were or were not affected by the policy reform and exploit this in our natural experimental 

setup for causal inference. Additionally, the linkage to criminal justice registers provides 

information on criminal convictions and offense dates.  

We have two outcomes that could be affected by the reform. The first outcome is 

marriage, which is readily available in the population registers. Here, a series of dummy 

variables indicate whether the men in our data were married (1 = “Yes”, 0 = “No”) at each age 

from age 24 to age 30, to observe both short and longer-term responses to the reform. The second 

outcome is conviction, which we obtain from the criminal justice registers. Here, a series of 
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dummy variables indicate whether the men in our data had been convicted of crimes committed 

between age 24 and the age (between 24 and 30) which the dummy variable refers to. By 

conviction, we refer to whether someone was found guilty of violating the Penal Code (1 = 

“Yes”, 0 = “No”), a measure that includes both pre-court settlements of guilt (bargains) and 

actual formal convictions at court. Violations of the Penal Code in Denmark concern serious 

offenses, and minor offenses such as misdemeanors, violations of the Traffic Act, and the 

possession of drugs for personal use are not counted in this variable (Andersen 2018). 

Importantly, although we track by far most of the men in our data up to age 30, we do right-

censor the data by death or emigration (even if they re-immigrate before age 30) for those who 

were recorded with these experiences before age 30 (4.179% overall, 10.788% among ethnic 

minority youth and 3.865% among Danes). 

In sum, these data provide us with precise information on the timing of people’s criminal 

activities (for which they were later convicted) and their marriage, and they allow us to focus on 

both the immediate “point-in-time” responses to the reform as well as any longer term responses. 

It is important to point out, however, that our conviction outcome is – as is the case for all 

variables that are based on administrative registers – administratively defined. It is therefore an 

imperfect gauge of criminal activity (“crime”) and truly only captures behavior that leads to 

formal processing by the police and criminal justice system; what Bushway and Tahamont (2016) 

term criminal justice careers (also see Bersani and Doherty 2018 for a discussion). When we talk 

about “crime” in our empirical analyses, we rightly speak of conviction. 

We also have information on ethnic minority background9, gender, and date of birth, 

which allows us to flag male ethnic minority youth who were targeted by the reform. Youth 

turning 24 before July 1st, 2002 were not targeted by the reform, whereas youth turning 24 on or 
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after July 1st, 2002 were. By comparing the crime rates and marriage rates of these two groups of 

male ethnic minority youth, we can isolate the effect of the reform on marriage and crime rates. 

Our main data in the analyses are male ethnic minority youth who turned 24 in 2000 and 

2001 (our control group) and male ethnic minority youth who turned 24 in 2003 and 2004 (the 

treatment group). We exclude men who turned 24 in 2002 from the analysis because those 

among them targeted by the reform were only so for a very short period (from July 1st, 2002, and 

through to their 24th birthday, also in 2002). A total of 2,482 men of ethnic minority backgrounds 

turned 24 in 2000/2001; 3,200 in 2003/2004. To account for time trends in our analyses, we 

include in our main analysis (a difference-in-differences analysis) a dataset similar to the one just 

described but for the ethnic majority population of Denmark (“Danes”) instead the ethnic 

minority population. In sensitivity analyses we include other relevant data (all based on the 

registers too), which we for simplicity describe when laying out the sensitivity analyses in the 

Method section. 

Last, we merge various background characteristics from different registers with the main 

data. We include information on whether they were already married and on their criminal history, 

measured as the number of previous convictions (coded as 0, 1, 2, 3, 4, or 5+). We measure socio-

economic status using labor market status (unemployed, employed, outside labor force), 

educational status (currently enrolled in education and dummies for years of education attained) 

and disposable income rank (dummies for decile of post-tax income). As additional family 

background information, we include the young men’s parents. We include (separately for 

mothers and fathers) labor market status (unemployed, employed, outside labor force) and 

disposable income rank (defined like for the sons), and a binary indictor of whether the parent 

was missing from the registers. 
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3.2 METHOD 

We use difference-in-differences (DID) estimation to measure the effect of the 2002 reform on 

marriage and crime.10 The strength of the DID approach is that it explicitly takes time trends into 

account by comparing the difference in the mean outcome among men of ethnic minority 

backgrounds who turned 24 years of age before and after the reform (some of whom were 

affected by the reform) to the difference in mean outcome for a comparison group that was not 

affected by the reform. Our comparison group is male youth with ethnic majority background – 

young men born in Denmark with at least one parent born in Denmark and holding a Danish 

citizenship, henceforth referred to as Danes (this is the official definition from Statistics Denmark 

(2017)) – from the same birth cohorts. These Danes were not affected by the reform because they 

only very rarely engaged in the type of marriage that was prohibited by the reform.  

Our data are thus two repeated cross sections, one repeated (before / after the reform) 

cross section for ethnic minority youth and one (before / after the reform) for Danes. As these 

repeated cross sections consist of individual level data, our DID model is 

𝑦𝑖 = 𝛽0 +  𝛽1𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦𝑖 + 𝛿0𝑅𝑒𝑓𝑜𝑟𝑚𝑖 + 𝛿1𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 × 𝑅𝑒𝑓𝑜𝑟𝑚𝑖 + 𝜃𝐗𝒊 + 𝑢𝑖  (1) 

where 𝑦𝑖 is the outcome of interest (marriage and crime, respectively) for individual i. Minority 

is a dummy variable for ethnic minority youth (the treatment group; 0 = Danes, 1 = ethnic 

minority youth) and Reform is a dummy variable indicating post reform observation (0 = pre 

reform observation (2000/2001), 1 = post reform observation (2003/2004)). The interaction term, 

𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 × 𝑅𝑒𝑓𝑜𝑟𝑚, is consequently a dummy variable indicating post reform observation for 

the group affected by the reform (ethnic minority youth), which represents our DID estimate of 
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the reform effect and which makes 𝛿1 the parameter of main interest in the model. The model also 

controls for individual background characteristics (including parental characteristics, as 

described in the Data section), X. Including individual background characteristics captures 

compositional differences between Danes and ethnic minorities and improves the precision of the 

reform estimates. Finally, 𝑢 is individual error term that is i.i.d. We estimate the model for each 

age step 24, 25, 26, …, 30. 

 

3.2.1 Parallel Trends Assumption 

The fundamental identifying assumption of the DID estimator is the parallel trends assumption. 

This assumption states that the trend in outcomes, such as crime rates, for Danes (who were not 

affected by the reform) reflect what the trend for ethnic minority youth would have been if the 

reform had not occurred. If justified, the assumption allows 𝛿1 in Equation 1 to measure the effect 

of the reform net of general trends in the data. Because the reform changed the marriage 

propensity of ethnic minority youth as substantially as it did (which we also show was 

empirically the case over and above time trends in marriage rates), we interpret any response in 

the crime rates of male ethnic minority youth from before to after the reform (and net of the trend 

for Danes) as expressing the effect of marriage on crime. 

The crime rates among young Danish men are much lower than among ethnic minority 

youth in Denmark (Statistics Denmark 2017). Thus, extracting the time trend in crime rates 

among male native Danes from those of ethnic minority men in absolute terms (in percentage 

points), as is implied in Equation 1, does little to enhance our understanding of the latter group. 

In absolute terms, even a relatively small percent-wise change in the crime rates of male ethnic 
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minority youth would exceed a larger percent-wise change among Danish men. If, for example, 

ethnic minority youth before the reform had a crime rate of 15%, while those after the reform had 

a crime rate of 20%, their absolute change would be 5 percentage points. That number would 

greatly exceed a .5 percentage points change among native Danish youth – from, say, 1% to 1.5% 

– and we would conclude that the effect of marriage on crime was 5 – .5 = 4.5 percentage points. 

However, in relative terms, the minority group experienced a .05% / .15% = 33.3% increase in 

crime rates, and the Danes experienced a .005% / .010% = 50% increase, leading to the opposite 

conclusion. Using absolute changes in our difference-in-differences estimations would thus 

produce results that mechanically favor a statistically significant effect of marriage on crime. As 

our measure, we therefore use the difference in the relative change in their crime rates cleansed 

for the relative change in the crime rates of native Danish males, rather than absolute changes in 

these properties.11 Consequentially, the common trends assumption in our setup is also expressed 

in relative terms. 

We cannot formally test whether the common trends assumption holds, because it focuses 

on the counterfactual situation of what would have happened if the reform had not taken place. 

But we may consider how realistic the assumption is in our setup by assessing similarities and 

differences in marriage and crime trends between ethnic minority youth and Danes in the years 

before the reform. Given the exogeneity of the reform, if the trends are similar prior to the 

reform, it is likely that they would have also been similar after the reform, in the absence of the 

reform, because it is a signal that the same macro level conditions confound marriage and crime 

in the two groups. 

In order to show that the parallel trends assumption is likely to hold in our empirical 

setup, we lead in the Results section with descriptive results that tie to the common trends 



22 

 

assumption. We show (a) the trends in marriage and conviction rates (net of background 

characteristics) in our data; (b) how our outcomes are distributed in both the short and long run 

and across the comparison groups; and (c) that results in (a) and (b) are little likely to be caused 

by changes to the composition of the comparison groups across background characteristics. 

Following these descriptive results, we present the results from our difference-in-differences 

model, and last, we summarize the results from sensitivity analyses, which we now outline.  

 

3.2.2 Sensitivity to Pre- and Post-Reform Measurement Points  

Difference-in-differences analyses typically involve the comparison of just one pre- and one 

post-reform observation per comparison group. However, because the choice of when to measure 

the pre- and post-reform observations is fundamentally arbitrary, researchers must assume that 

their choice is adequate for removing time trends from their estimates. Yet, because Danish 

register data hold information on several birth cohorts, we have a chance to empirically 

challenge the assumption. We, therefore, as a sensitivity check run difference-in-differences 

estimates for each possible combination of treated and untreated birth cohorts that we observe in 

the registers. We have register information on birth cohorts 1970-1990. Birth cohorts up to 1977 

turned 24 years of age before 2002, and hence were not affected by the reform. Birth cohorts 

from 1979 and later turned 24 years of age after 2002 and were affected by the reform. We can 

then calculate one difference-in-differences estimate for each combination of treated and 

untreated cohorts, allowing us to observe whether results differ markedly across these 

comparisons. Of course, each estimate still relies on the parallel trends assumption. However, if 

all the estimates indicate an effect of the reform on marriage and crime rates, it is a strong signal 
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that the reform did in fact change the behavior of the affected men relative to unaffected ones, net 

of how we define our pre- and post-reform measurement points. 

 

3.2.3 Subgroup Analyses 

Although official statistics, as mentioned, document high rates of family reunification among 

ethnic minority youth in Denmark before the 2002 reform, treating ethnic minority youth as a 

homogenous group is not without limitations. The group is made up of young men from various 

backgrounds, and the impact of the reform on marriage rates and the potential criminal response 

could differ across subgroups; our main results express only the overall average consequences of 

the reform. As a second set of sensitivity analyses, we therefore estimate the difference-in-

differences models for subsets of male ethnic minority youth. Specifically, we estimate the 

results separately by rank of the men’s father’s disposable income (low, middle, or high 

disposable income; we focus on their father’s income because one’s own income could be 

endogenous to marriage), and for the subgroup of men who originate from the MENAP countries 

(Middle Eastern countries, North African countries, and Pakistan) as marriage related to family 

reunification is particularly predominant among men of these backgrounds. Last, to observe 

whether the main results could cover heterogeneity across country of origin, we estimate the 

results for the subgroup of men of Turkish backgrounds, the most predominant background type 

in our data. 
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3.2.4 Crime Counts Instead of Crime Rates 

Our last robustness check concerns our choice of crime outcome variable. In our main 

specification, the outcome is a binary indicator of any conviction before a given age, effectively 

measuring whether the reform caused a response on the extensive margin of crime (was a higher 

share convicted post reform?). But crime could also increase on the intensive margin as the result 

of the policy, implying that even if the reform did not push more ethnic minority youth into 

crime, it could have pushed criminally active ethnic minority youth to commit more crimes, 

which would also represent an important effect of marriage on crime. As with our main (binary) 

crime outcome, our count outcome cumulates criminal convictions at each age step from age 24 

to 30 to observe both immediate as well as cumulative responses to the reform. 

 

4 RESULTS 

4.1 RESULTS FROM DESCRIPTIVE ANALYSES 

4.1.1 Trends in Marriage and Conviction 

Men of non-western ethnic minority backgrounds in Denmark have much higher rates of both 

marriage and conviction than Danes, as was already mentioned. In 2001, the year just prior to the 

reform under study, 25.598% of 24-year-old men of ethnic minority backgrounds were married 

and 6.708% were convicted of a crime during that year. For Danes, the comparable numbers are 

much lower, 2.020% married and 2.263% convicted of a crime. But more important for our 

analyses, the relative trends in marriage and crime were in fact comparable across the two groups 

prior to the reform in 2002, which lends support (but, notably, does not formally test) a key 
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identifying assumption (the parallel trends assumption) of the difference-in-differences model 

that we present results from shortly. Figure 2 documents this by showing (net of covariates) the 

annual marriage (left) and conviction (right) rates among 24-year-old men in 1997-to-2013 in 

Denmark relative to the level in the reform year (2002), by ethnic backgrounds. Whereas we 

observe some variation across ethnic groups in the rates before the reform, the percent-wise 

changes across the pre-reform years are quite similar. An additional comparison that we 

conducted by regressing the relative marriage and crime rates on ethnic minority status, and 

time-by-ethnic group variables, also show no statistical differences in the relative trends prior to 

the reform. 

[Insert Figure 2 about here] 

When the reform kicked in (marked by the vertical line in 2002), the marriage rates of 

young men of ethnic minority backgrounds dropped significantly, which could indicate that the 

reform affected marriage patterns (as was indeed the motivation behind the reform). In fact, 

during the period shown in the figure their marriage rates were cut to approximately one-third of 

the pre-reform rate. The marriage rate of Danes also decreased over the post-reform years, which 

signifies a general downward time trend in marriage rates and which is exactly what we need to 

take into account in our causal analyses. 

Turning to the post-reform trends in conviction rates, we observe a somewhat unclear (if 

any) response to the reform. The conviction rate for ethnic minority youth increases slightly in 

the short run (which could be a sign of an effect on crime in the expected direction), yet from 

2006 and onwards, the trend is downward. This trend would seem to indicate that, if anything, 

declining marriage rates leads to declining conviction rates, which seems counter-intuitive. Yet, 
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because we also observe a downward trend for Danes, this conclusion is premature and could be 

driven by general time trends; it is likely that the downward trend would have been even stronger 

for ethnic minorities if the reform had not been imposed (again, this is a question which our 

causal analysis will answer). 

 

4.1.2 Marriage and Conviction in the Short and Long Run 

Figure 3 focuses on men of ethnic minority backgrounds who turned 24 years of age in 

2000/2001 (just prior to the reform) and in 2003/2004 (just after the reform) and shows their 

marriage and cumulative conviction rates up to age 30. The figure (left) shows a clear difference 

in the two groups’ marriage rates, which may be caused partly by the reform and partly by time 

trends. In the short run, at age 24, the marriage rate decreased from just below 30% for men who 

turned 24 just prior to the reform (and who were therefore not affected by it) to just below 20% 

for those after and who were affected by the reform. As we do not observe a similar decline in 

the marriage rate of Danes (Figure A.2 in the Online Supplementary Material), we expect much 

of the decline to be caused by the reform. Turning to cumulative conviction rates (right figure), 

we observe few signs of a reform effect in the short run. Just above 10% of the men in both 

groups were convicted by age 24. 

[Insert Figure 3 about here] 

 Figure 3 also shows that the difference in marriage rates persists up to age 30, although 

the gap between the two groups’ marriage rates gradually narrows. At age 30, 45.570% of the pre 

reform group and 38.912% of the post reform group were married. Thus, even at age 30 we 

observe a substantial difference signaling that the impact of the 2002 reform could be cumulative 
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and may profoundly have changed marriage patterns among ethnic minority youth in Denmark 

also in the long run. Another interpretation of this finding is that because men often find spouses 

who are younger than themselves, the men in our data may still indirectly have been subject to 

the reform at age 30, because the reform prohibited family reunification if either spouse was 

younger than 24 years. Among Danes, just below 30% were married at age 30, with only a small 

difference in the rate of those who turned 24 before and after the reform (Figure A.2 in the 

Online Supplementary Material). Turning to cumulative conviction rates, we again observe only 

few (if any) signs of a reform effect in the long run: The two groups’ cumulative conviction rates 

do not differ (and Figure A.2 in the Online Supplementary Material, which shows similar results 

for Danes, does not indicate that this finding could be driven by a general time trend in 

convictions). 

 

4.1.3 Composition of the Comparison Groups 

We furthermore test the extent to which trends in marriage and conviction rates may arise from 

compositional changes in the group of 24-year-old men over time, to address a concern that any 

association between marriage and crime could be driven by such changes. For this purpose, 

Table 1 shows the means and standard deviations of the included background characteristics of 

men who turned 24 before (2000 and 2001) and after (2003 and 2004) the reform, by ethnic 

backgrounds. Although the background characteristics of the ethnic minority group are quite 

similar in the before and after reform samples (first two columns of Table 1), a few imbalances do 

occur: After the reform, fewer were already married and employed (counterbalanced by more in 

unemployment and more outside the labor force) but slightly more were enrolled in education, 
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and their fathers were a little less likely to be employed (which is balanced by more fathers being 

outside the labor force and the fathers falling a bit lower in the disposable income rank). The 

share with missing information on the parents also differs slightly across the comparison groups, 

yet in opposite direction for mothers and fathers. These imbalances could be relevant for the 

marriage and crime rates we showed; however, they are not particularly large, especially when 

compared to the imbalances that we observe among the Danes (last two columns of Table 1; these 

differences are based on far more observations which matters greatly for statistical significance) 

and for whom we observed no changes in either marriage or crime rates. According to Dunning 

(2012) such imbalances are expected in natural experiments without this necessarily implying 

any flaws in the empirical setup and considering the numerically small imbalances it is likely that 

they just reflect time fluctuations. Table 1 also confirms our previous statement of the 

disadvantages characterizing young men of ethnic minority backgrounds in Denmark (they have 

fewer socioeconomic resources and higher crime rates than Danish men in the same age range). 

[Insert Table 1 about here] 

 

4.2 RESULTS FROM DIFFERENCE-IN-DIFFERENCES MODELS 

4.2.1 Main Results 

Figure 4 shows our main results from difference-in-differences models of the reform’s effect on 

the marriage rate (left) and the cumulative conviction rate (right) among male ethnic minority 

youth who turned 24 years of age before (2000/2001) and after (2003/2004) the reform. Table 

A.1 in the Online Supplementary Material reports the point estimates behind the figure. 

Importantly, in this difference-in-differences setup the results are cleansed for any general time 
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effects in the outcomes (to the extent that these are expressed by Danes of similar ages), and the 

reported estimates and confidence intervals thus represent causal estimates of the effect of the 

2002 reform on marriage and conviction rates among young men of ethnic minority backgrounds 

in Denmark, by age. 

[Insert Figure 4 about here] 

 Results presented in Figure 4 clearly show what was also hinted in the descriptive results: 

Although the reform substantially and persistently decreased marriage rates among young men of 

ethnic minority backgrounds, it fostered no response in criminal convictions in neither short nor 

long term. At age 24, the reform caused a 24.492% decrease in the marriage rate of the relevant 

men. The effect gradually fades with age, but even at age 30 a substantial impact of the reform on 

the marriage rate remains (a 9.866% decline). But in relation to the key question raised in this 

paper, this substantial reform effect on marriages did not lead to any statistically significant nor 

substantially meaningful response in crime (all estimates are tiny (except at age 25 but here the 

estimate is negative), all confidence intervals overlap greatly with zero, and point estimates are 

both negative and positive). 

 

4.2.2 Results are Insensitive to the Choice of Pre- and Post-Reform Measurement Points 

Figure 5 shows the empirical distribution of the difference-in-differences estimates which we 

obtained from all possible combinations of pre and post reform cohorts, as explained in the 

Method section. We do this to observe whether our choice of pre and post reform comparison 

groups matter for our main conclusions. The upper part of the figure shows short-term effects (at 



30 

 

age 24) on marriage rates (left) and conviction rates (right), whereas the lower part of the table 

shows longer term effects (at age 30).  

[Insert Figure 5 about here] 

Results presented in Figure 5 uniformly support our main conclusion and do not raise 

suspicion that our main results could be driven by our choice of pre and post reform comparison 

groups. According to these results, the reform cut marriage rates by around 60% at age 24 (both 

the mean and median of the empirical distribution indicates this and very few estimates are close 

to zero and have confidence intervals that overlap with zero). This effect persisted across ages yet 

narrowed in size, and at age 30, these results suggest the reform had cut marriage rates by around 

45% (again judged from the mean, median and the dispersion of the empirical distribution). 

Despite these profound effects of the reform on the marriage rates of ethnic minority youth, the 

right-side figures in Figure 5 fail to document a response in conviction rates. At both ages 24 and 

30 the mean and median of the empirical distributions of point estimates are close to zero 

(especially when compared to estimates for marriage) and almost all estimates have confidence 

intervals that overlap with zero. Also, half the estimates are positive, and half are negative. 

Thus, even when we exploit multiple pre and post reform observations to meticulously 

take time trends into account, we get results like our main results. As such, the effect of the 2002 

reform on the relative change in both short- and long-term crime (conviction risks) was non-

existing despite a strong impact of the reform on marriage. 
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4.2.3 Results are Similar Across Subgroups in the Data  

Table 2 summarize the results from subgroup analyses as described in the Method section. We 

again focus on estimates for ages 24 and 30, but the results for ages 25-29 are available on 

request from the corresponding author (they support the conclusions that we draw here). Results 

both by strata of paternal disposable income and only focusing on men originating in the 

MENAP countries and, in a separate model, men originating in Turkey are very similar to our 

main results. Overall, the results from the subgroup analyses thus suggest that the main results 

are not driven by any specific subgroup in the data. There is some variation in the impact of the 

reform across paternal disposable income, and the reform seems to have had a larger effect on the 

marriage rate among men whose fathers have the highest disposable incomes. Confidence 

intervals overlap by a substantial margin across paternal disposable income groups, which makes 

it hard to ascribe any real value to this difference, however. The most important observation from 

Table 2 is, however, that although the reform had a profound impact on marriage rates, this effect 

produced no response in conviction rates, even across these subgroups in the data. 

[Insert Table 2 about here] 

 

4.2.3 We Do Not Find an Effect on Average Number of Convictions 

The bottom rows of Table 2 show results when we focus on average number of convictions 

instead of the binary indicator of any conviction versus not, as explained in the Method section. 

As for our main results, we find no evidence of an effect of the reform on this gauge of criminal 

activity, neither in the short nor long run. 
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5 DISCUSSION 

Many empirical strategies have been applied for measuring whether there is an effect of marriage 

on desistance from crime. Our study contributes to this line of research by presenting the results 

from a natural experimental setup. The results from difference-in-differences models uniformly 

showed that our natural experiment – a policy reform in 2002 which restricted access to arranged 

marriage for young men of ethnic minority backgrounds in Denmark – failed to affect criminal 

conviction rates although it greatly decreased marriage rates. By implication, we found no 

evidence of an effect of marriage on crime in our setup. 

 Specifically, our natural experiment reduced marriage rates among young men of ethnic 

minority backgrounds by 24 percent at age 24; an effect that narrowed to just below 10 percent at 

age 30 (both estimates were statistically significant). These substantial effects, however, produced 

very little response in crime rates: between –2.5 and +2.5 percent up from age 24 and up to age 

30, with all confidence intervals overlapping with zero. Several robustness checks supported 

these main results. But even if our results for crime had been statistically significant (which they 

were far from), the magnitude of results for crime are so small when compared to the effects on 

marriage, that we would have to ask whether they could be considered meaningful at all. Of 

course, our estimates rely on the entire group of ethnic minority men before and after the reform, 

and therefore represent intention-to-treat parameters. The +/–2.5 percent change in crime rates is 

thus rightly driven by the 24 percent decrease in marriage rates. Had the effect on crime been 

consistently positive or negative, it might have made sense to gauge the effect of marriage on 

crime for the men who did not marry because of the reform (the compliers); a local average 
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treatment effect which would approximate an average individual level effect. But when our 

estimates for crime are so small and unstable, this exercise makes little sense, and we conclude 

that the marriages under study are little likely to have affected the crime rate. 

 Our main contribution to research lies with our research design. It has been widely 

accepted that researchers would never find sources of variation in marriage propensities that are 

plausibly free of selection issues (e.g., Laub, Rowan, and Sampson 2019; Skardhamar, 

Savolainen, Aase, and Lyngstad 2015, see, however, Frimmel, Halla, and Winter-Ebmer 2014), 

which is a gap in research that our study fills. Additionally, even if such variation were found, it 

has been argued, it would most likely have little evidentiary value regarding crime outcomes 

because possible sources of exogenous variation in marriage propensities would also, at least for 

some, be directly linked to criminality (Sampson, Laub, and Wimer 2006). It is possible that the 

policy reform in 2002 had a direct impact on criminality by, for example, causing frustration and 

a feeling of being discriminated against among ethnic minority youth (as could be implied by 

strain theory, e.g., Agnew 1992). Or that increasing public and political hostility towards 

immigrants could push even more ethnic minority youth into contact with law enforcement 

(either through ethnic profiling or, again, through increased strain)12. But such increased 

criminality would cause upward bias in our estimated effects – those who were denied marriage 

because of the reform would increase their crime rate. This possibility thus in fact makes our 

null-finding for crime even stronger. We reached the same conclusion in the short and longer 

term, implying that the type of marriage under observation does not prompt an immediate 

behavioral response nor a cumulative one. 

 Our results do not settle debates over whether there is a causal effect of marriage on 

crime, however. There are several important reasons for this, which we have also discussed in 
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detail in this paper. First, our natural experiment targeted only young men of ethnic minority 

backgrounds in Denmark, who are not representative of marriageable men in general (neither in 

Denmark nor beyond). Second, our natural experiment only affected arranged marriages, which 

implies that family formation processes in our setup do not reflect family formation processes in 

the (post-second demographic transition) population. Third, because the marriages in our setup 

were arranged marriages, it is unclear whether they possess the qualitative features which 

theories emphasize as driving the effect of marriage on crime. Whereas the first two reasons 

concern external validity, the third reason concerns internal validity. We have argued that 

although arranged marriages may not possess all the features that could meaningfully link 

marriage to crime, they are likely to possess some features and represent a qualitatively new life 

situation for the men in our study. We did present results for subgroups in the data (split by 

paternal income and country of origin), yet although these background characteristics may to 

some extent proxy for features of the marriages, they rightly only show heterogeneity across 

backgrounds. Results were similar across these groups, however. 

 Another and important limitation concerns context and the nature of our data: we used 

administrative data from Denmark. Being flexible population data, these data are in many ways 

ideal for our study. But at the same time, administratively defined variables do not necessarily 

reflect behavior, which is what theories of marriage and crime rightly address. Our measure of 

crime is criminal convictions which, as was already discussed, can be said to express criminal 

justice careers rather than criminal behavior per se. We agree with this reservation but at the 

same time believe that the opportunity to merge those data with the policy reform that we used in 

this paper represents a rare feature. We of course invite future studies to merge other measures of 

criminal behavior, such as self-reports, onto natural experimental data and thus overcome this 
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caveat. Regarding context, Denmark is a small Scandinavian country that differs from most other 

developed democracies in many ways. For example, Denmark has one of the lowest 

incarceration rates among developed democracies (Walmsley 2016). Such features may reduce 

the applicability of our results to other countries. Again, although Denmark differs from other 

contexts, our main finding – that arranged marriages do not seem to have a causal effect on 

criminal behavior among ethnic minority youth in Denmark – is nonetheless an important 

contribution to criminological debates; future studies should replicate our findings in other 

contexts. 
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6 NOTES  

 

1 Self-control is the capability to abandon short-term pleasures that potentially result in long-

term negative consequences and is fundamentally established in childhood. Inadequate parenting 

(insufficient behavioral monitoring; insufficient recognition of bad behavior; and inconsistent 

punishment of bad behavior) produces a lack of self-control in children, and a person’s level of 

self-control is then more or less stable across the life course. The relative stability implies that 

self-control affects most outcomes in life, such as marriage or crime, and it matters for the 

persistence in maintaining these outcomes. 

2 To the best of our knowledge, only one existing study uses policy reform to analyze marriage 

effects. This is Frimmel, Halla, and Winter-Ebmer (2014), who exploit the abolishment of a 

marriage subsidy in Austria to study the effect of divorce on fertility and fertility outcomes. Our 

study is the first to use policy reform to study the effect of marriage on crime. 

3 The reform also limited access to family reunification for couples older than 24 years of age. 

After the reform, such applicants were required to present DKK 50,000 [2002 prices] to cover 

the basic costs of maintaining a reunified spouse, and the applicant in Denmark could not have 

received any social assistance within the past year. In addition, the reform required that applying 

couples’ aggregate attachment to Denmark should exceed their attachment to any other country, 

unless the applicant in Denmark has resided legally in the county for at least 28 years. These 

limitations to marriages after the reform applied similarly to both the pre and post reform groups 

and therefore do not matter for the impact of the 24-year age requirement, which we rely on in 

our analyses (the extra limitations only affects the level of marriages, not the difference between 

pre and post reform groups). 
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4 Note how the percentage of who marries within each month also decreases in mid-2000. This 

decrease is caused by another reform, which required family reunification applicants to have at 

least as strong attachment to Denmark as to any other country to be eligible for family 

reunification in Denmark. However, this reform had a limited impact on marriage rates (as was 

also seen in Figure 1), and it cannot rule out selection issues in who applies for family 

reunification. Therefore, we do not use that reform for causal inference. 

5 Figure A.1 in the Online Supplementary Material shows the corresponding figure for young 

Danes. The figure shows that the reform had no impact on these men’s marriage rates, which is 

also what we would expect as family reunification is not their predominant type of marriage. 

6 The group does, however, represent a significant and growing percentage of young men in 

Denmark. Among 24-year-old men, the percentage with ethnic minority backgrounds increased 

from below two percent in the early 1980s to 7.7 percent in 2002 (our reform year) and up to 

14.5 percent in 2020 (own calculations based on data in Table FOLK2 at statistikbanken.dk 

(Statistics Denmark’s public statistical tool)). 

7 In 2000/2001, 8.2 percent of 18-30-years-old unmarried male ethnic minority youth were 

convicted of a crime. The conviction rate of their married peers was 3.6 percentage points lower 

[95 % CI: –2.8 : –4.2 percentage points]. Among Danes, the corresponding numbers were 2.6 

percent convicted among unmarred and 1.4 percentage points lower [95 % CI: –1.3 : –1.5 

percentage points] for married. Also for men of Turkish backgrounds, the most predominant 

country background in our data, the association is strong (unmarried: 9.2%, married: 4.8 

percentage points lower [95 % CI: –3.7 : –6.0 percentage points]). The same is true for men with 

backgrounds in the MENAP countries, where the type of marriage we focus on is common 



 

(unmarried: 10.6%, married: 5.8 percentage points lower [95 % CI: –4.9 : –6.8 percentage 

points]). 

8 Fox (1975) shows that the degree of homogamy is similar in “love marriages” and in arranged 

marriages in Ankara, Turkey. And that although arranged marriages tend to be more 

traditionalist, there is little evidence of differential impact of the two marriage types on behavior; 

behavioral differences are likely the result of selection into the two types of marriage. Results 

from comparing the two marriage types within the same city and population in Turkey in the 

1970s are hardly informative regarding the comparability of the two marriage types for Danes 

versus ethnic minority youth in 2002, however.  

9 Our definition of ‘non-western ethnic minority backgrounds’ merges two official definitions 

from Statistics Denmark (Statistics Denmark 2017). ‘Minorities’ are immigrants and their 

children. Immigrants moved to Denmark and neither of their parents were born in Denmark and 

had Danish citizenship. For children, if no information is available on the parent yet the child has 

foreign citizenship, the child is also counted as a belonging to a minority. ‘Non-western’ refers to 

countries not on this list: the 27 EU countries, England, Andorra, Iceland, Liechtenstein, 

Monaco, Norway, San Marino, Switzerland, the Vatican, Canada, the United States of America, 

Australia, and New Zealand. 

10 Empirical setups that benefit from plausibly exogenously induced variation in treatment 

propensities would often be analyzed using an instrumental variable (IV) approach. The IV 

approach is, however, highly sensitive to time trends in the data, which the difference-in-



 

reform, which emphasizes the IV approach’s vulnerability to time trends. Results from this 

exercise are available on request from the corresponding author. 

11 For these calculations, we rely on Stata’s nlcom command.  

12 General time trends, such as increasing hostility towards immigrants, would not impact our 

results, however, as the difference-in-differences model would effectively factor these out. 
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TABLE 1  Distribution of Background Characteristics. Men in Denmark Who Turned 24 Years of 

Age. 

Group Ethnic minority backgrounds Danes 

Reform Pre-reform Post reform Pre-reform Post reform 

Year 00/01 03/04 00/01 03/04 

Variable M/SD M/SD M/SD M/SD 

Already married .238 .164* .021 .019* 

 .426 .370 .143 .137 

No prior convictions .592 .583 .826 .826 

 .492 .493 .379 .379 

1 prior conviction .187 .183 .100 .100 

 .390 .387 .300 .300 

2 prior convictions .072 .078 .031 .031 

 .259 .267 .174 .172 

3 prior convictions .042 .043 .013 .015* 

 .201 .202 .115 .120 

4 prior convictions .023 .020 .008 .008 

 .151 .140 .091 .091 

5+ prior convictions .083 .094 .021 .020 

 .277 .292 .143 .141 

Unemployed .092 .110* .041 .053*** 

 .289 .313 .198 .224 

Employed .693 .622*** .815 .768*** 

 .462 .485 .388 .422 

Outside labor force .215 .268*** .144 .180*** 

 .411 .443 .351 .384 

Enrolled in education .276 .306* .339 .362*** 

 .447 .461 .474 .481 

No education recorded .048 .038 .010 .009 

 .215 .191 .098 .094 

9 years of education .539 .530 .251 .261*** 

 .499 .499 .434 .439 

12 years of education .253 .251 .327 .339*** 

 .435 .434 .469 .473 

13 years of education .128 .143 .370 .340*** 

 .334 .350 .483 .474 

14 years of education .012 .016 .021 .026*** 

 .107 .126 .143 .159 

15+ years of education .020 .023 .021 .025*** 

 .141 .148 .145 .157 

Disposable income rank 5.158 5.114 6.176 6.153 

 3.017 3.075 2.986 2.975 

Missing info on mother .057 .045* .002 .002 

 .232 .208 .047 .043 

Mother's disposable income rank 3.284 3.300 5.420 5.505*** 

 2.568 2.520 2.928 2.914 

Mother unemployed .117 .101 .037 .040** 

 .322 .302 .188 .195 

(Continues)  
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(TABLE 1 continued) 

Mother employed .332 .328 .768 .773* 

 .471 .470 .422 .419 

Mother outside labor force .550 .570 .196 .188** 

 .498 .495 .397 .390 

Missing info on father .111 .134* .010 .009 

 .314 .340 .099 .095 

Father's disposable income rank 2.648 2.491** 5.255 5.308** 

 2.263 2.105 2.994 2.975 

Father unemployed .074 .077 .029 .035*** 

 .262 .266 .168 .184 

Father employed .338 .309* .764 .755*** 

 .473 .462 .425 .430 

Father outside labor force .587 .615* .207 .210 

 .492 .487 .405 .408 

Number of observations 2,482 3,200 62,862 56,736 

NOTE: Significance stars refer to t tests of means and standard deviations across reform status 

but within ethnic group. 

ABBREVIATIONS: N = Number of observations; M = Mean; SD = Standard Deviation. 

SOURCE: Own calculations based on data from Statistics Denmark. 

* p < .05; ** p < .01; *** p < .001 (two-tailed tests). 
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TABLE 2  Results from Differences-in-Differences Model for Subgroups in the Data. Men in Denmark Who Turned 24 years in 

2000/2001 (pre reform) and 2003/2004 (post reform). Percent change. 

Outcome Marriage  Conviction  
Age 24 years 30 years 24 years 30 years 

Main results –24.492*** –9.866* –2.680 2.656 

[95% CI] [–32.159 : –16.824] [–18.127 : –1.604] [–19.201 : 13.840] [–8.525 : 13.836] 

N 123,539 120,044 123,539 120,044 

Father's income rank: Lowest –22.003*** –8.772 –4.204 4.027 

[95% CI] [–34.014 : –9.992] [–20.255 : 2.711] [–23.911 : 15.503] [–9.186 : 17.240] 

N 32,101 30,931 32,101 30,931 

Father's income rank: Middle –22.703* –6.299 3.025 –5.232  

[95% CI] [–39.901 : –5.506] [–24.147 : 11.549] [–22.101 : 28:151] [–23.575 : 13.110] 

N 45,920 44,877 45,920 44,877 

Father's income rank: High –36.996** –25.143 –60.075 35.592 

[95% CI] [–61.687 : –12.305] [–54.026 : 3.741] [–167.441 : 47.290] [–54.950 : 126.133] 

N 45,518 44,236 45,518 44,236 

MENAP countries of origin only –20.888*** –8.842* 7.133 8.535 

[95% CI] [–29.063 : –12.713] [–17.366 : –0.319] [–17.168 : 31.435] [–7.430 : 24.500] 

N 121,137 117,859 121,137 117,859 

Turkish origin only –15.339** –0.409 19.559 28.637 

[95% CI] [–24.511 : –6.166] [–10.240 : 9.422] [–24.711 : 63.830] [–2.483 : 59.758] 

N 119,381 116,303 119,381 116,303 

Conviction count outcome –24.492*** –9.866* 0.008 0.036 

[95% CI] [–32.159 : –16.824] [–18.127 : –1.604] [–0.159 : 0.175] [–0.091 : 0.164] 

N 123,539 120,044 123,539 120,044 

NOTE: N decreases from age 24 to age 30 because of deaths and emigrations. All models control for background characteristics.  

ABBREVIATIONS: N = Number of observations; CI = Confidence Interval; MENAP = Middle Eastern and North African countries, 

and Pakistan.  

SOURCE: Own calculations based on data from Statistics Denmark.  

* p < .05; ** p < .01; *** p < .001 (two-tailed tests).  
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FIGURE 1  Monthly Percentage Newly Wed among 24-Year-Old Men of Ethnic Minority 

Backgrounds in Denmark, 1997-2013 (N =290,723 person-months) 

 

NOTE: Figure shows the percentage of 24-year-old men of ethnic minority backgrounds in 

Denmark who entered marriage each month. The vertical line marks the timing of the reform 

(July 2002). The figure is based on monthly observations of 24-year-old men of ethnic minority 

backgrounds in Denmark (a monthly repeated cross-sectional dataset). 

ABBREVIATIONS: N = Number of observations; m = month. 

SOURCE: Own calculations based on data from Statistics Denmark.
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FIGURE 2  Marriage and Conviction Rates Normalized to 2002 Levels. Men Age 24 years, 

Denmark 1997-2013 (N = 465,766) 

 

NOTE: Figure shows marriage (left) and conviction (right) rates among 24-years old men in 

Denmark (net of background characteristics), by year and by ethnic group and relative to the 

rates in 2002 (which, by construction, are set to 1). The dashed vertical line marks the reform 

year (2002). 

ABBREVIATIONS: N = Number of observations. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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FIGURE 3  Marriage and Cumulative Conviction Rates by Age. Men of Ethnic Minority 

Backgrounds in Denmark Who Turned 24 years in 2000/2001 (pre reform) and 2003/2004 (post 

reform). N = 5,538. 

 

 

NOTE: Figure shows, by reform status, the percentage (incl. 95% confidence intervals) married 

by age (left) and the cumulative percentage (incl. 95% confidence intervals) convicted since age 

24, by age (right). Reported N is at age 24 but because of deaths and emigrations, N = 5,069 at 

age 30. A similar figure for Danes can be found in the Online Supplementary Material (Figure 

A.2). 

ABBREVIATIONS: N = Number of observations. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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FIGURE 4  Estimates from Difference-in-Differences Models of Effect of Reform on Marriage 

and Conviction Rates, by Age. Men in Denmark Who Turned 24 years in 2000/2001 (pre reform) 

and 2003/2004 (post reform). N = 123,539 

  

NOTE: Figure shows point estimates and 95% confidence intervals from difference-in-

differences models of the percent change in marriage (left column) and conviction (right 

column), obtained from our main difference-in-differences model of the effect of the 2002 

reform. Reported N is at age 24 but because of deaths and emigrations, N = 120,044 at age 30. 

ABBREVIATIONS: N = Number of observations. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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FIGURE 5  Empirical Distribution of Difference-in-Differences Estimates (𝜌𝐷𝐼𝐷) of the Effect of 

the 2002 Policy Reform on Marriage and Conviction Rates at Ages 24 and 30. Men in Denmark 

(N = 991,496) 

  

NOTE: Figure shows point estimates from difference-in-differences models of the percent 

change in marriage (left column) and conviction (right column), obtained from all combinations 

of birth cohorts 1970-1990 (excluding cohort 1978 who turned 24 years during the reform year) 

that were either affected or not at age 24 by the reform in 2002. The upper row of the figure 

shows results at age 24 and the lower row shows results at age 30. Number of point estimates (x-

axes) differ at age 24 and age 30 as some cohorts could not be followed to age 30 by 2017, our 

last data year. Estimates are shown in ascending order to ease readability of their distribution. 

Cohort sizes vary but are generally in the area of N = 35,000 persons. 

ABBREVIATIONS: N = Number of observations. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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FIGURE A.1  Monthly Percentage Newly Wed among 24-Year-Old Male Danes in Denmark, 

1997-2013 (N = 5,830,260 person-months). 

 

NOTE: Figure shows the percentage of 24-year-old men (Danes) in Denmark who entered 

marriage each month. The vertical line marks the timing of the reform (July 2002). The figure is 

based on monthly observations of 24-year-old male Danes in Denmark (a monthly repeated 

cross-sectional dataset). 

ABBREVIATIONS: N = Number of observations; m = month. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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FIGURE A.2  Marriage and Cumulative Conviction Rates by Age. Men of Danish Background in 

Denmark Who Turned 24 years in 2000/2001 (pre reform) and 2003/2004 (post reform). N = 

118,001. 

 

NOTE: Figure shows, by reform status, the percentage (incl. 95% confidence intervals) married 

by age (left) and the cumulative percentage (incl. 95% confidence intervals) convicted since age 

24, by age (right). Reported N is at age 24 but because of deaths and emigrations, N = 114,975 at 

age 30.  

ABBREVIATIONS: N = Number of observations. 

SOURCE: Own calculations based on data from Statistics Denmark. 
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TABLE A.1  Estimated Percent Change in Marriage Rates and Parameter Estimates from Difference-in-Differences Models. Men in 

Denmark Who Turned 24 years in 2000/2001 (pre reform) and 2003/2004 (post reform). 

Age 24 25 26 27 28 29 30 

Percent Change –24.492 –27.110 –28.102 –25.784 –22.679 –18.452 –9.866 

95% CI [–32.159 : –16.824] [–34.568 : –19.651] [–35.827 : –20.377] [–34.122 : –17.447] [–31.281 : –14.076] [–27.188 : –9.717] [–18.127 : –1.604] 

Regression Coefficients 

  Danes 4.659*** 5.429*** 5.852*** 6.681*** 7.708*** 8.747*** 10.755*** 

 
(0.802) (0.892) (0.978) (1.076) (1.174) (1.265) (1.342) 

  Minorities 24.024*** 26.828*** 29.017*** 28.344*** 27.315*** 26.070*** 24.757***  
(0.905) (0.957) (0.994) (1.018) (1.043) (1.064) (1.084) 

  Post Reform –0.292** –0.349** –0.285 –0.066 –0.019 –0.065 –0.813**  
(0.105) (0.132) (0.159) (0.189) (0.218) (0.243) (0.263) 

  Minorities –8.531*** –10.471*** –11.214*** –9.311*** –8.009*** –6.618*** –5.375*** 

  x Post Reform (1.135) (1.199) (1.255) (1.297) (1.335) (1.366) (1.395) 

Controls X X X X X X X 

R2 0.051 0.043 0.038 0.032 0.030 0.032 0.037 

N 123,539 122,639 122,016 121,351 120,861 120,475 120,044 

NOTE: N decrease across table columns because of deaths and emigrations. 

ABBREVIATIONS: N = Number of observations; CI = Confidence Interval; R2 = Model’s explanatory power. 

SOURCE: Own calculations based on data from Statistics Denmark. 

* p < .05; ** p < .01; *** p < .001 (two-tailed tests). 
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TABLE A.2  Estimated Percent Change in Conviction Rates and Parameter Estimates from Difference-in-Differences Models. Men in 

Denmark Who Turned 24 years in 2000/2001 (pre reform) and 2003/2004 (post reform). N = 123,539. 

Age 24 25 26 27 28 29 30 

Percent Change –2.680 –9.047 –1.130 –2.128 0.116 0.887 2.656 

95% CI [–19.201 : 13.840] [–22.555 : 4.461] [–13.772 : 11.512] [–13.905 : 9.649] [–11.583 : 11.816] [–10.404 : 12.179] [–8.525 : 13.836] 

Regression Coefficients 

  Danes 8.293*** 9.999*** 12.062*** 13.182*** 13.857*** 14.716*** 15.595*** 

 
(0.889) (0.940) (0.983) (1.011) (1.051) (1.075) (1.102) 

  Minorities 0.536 1.695** 1.506* 1.779** 1.898** 2.137** 1.997** 

 
(0.555) (0.631) (0.661) (0.688) (0.716) (0.739) (0.754) 

  Post Reform 0.144 0.097 –0.115 –0.193 –0.188 –0.208 –0.147 

 
(0.101) (0.112) (0.120) (0.126) (0.130) (0.134) (0.138) 

  Minorities –0.227 –1.042 –0.168 –0.344 –0.007 0.119 0.448 

  x Post Reform (0.746) (0.834) (0.883) (0.914) (0.944) (0.971) (0.991) 

Controls X X X X X X X 

R2 0.198 0.217 0.233 0.240 0.242 0.242 0.241 

N 123,539 122,639 122,016 121,351 120,861 120,475 120,044 

NOTE: N decrease across table columns because of deaths and emigrations. 

ABBREVIATIONS: N = Number of observations; CI = Confidence Interval; R2 = Model’s explanatory power. 

SOURCE: Own calculations based on data from Statistics Denmark. 

* p < .05; ** p < .01; *** p < .001 (two-tailed tests). 

 

 

 




