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HOW TO INCREASE CITIZEN COPRODUCTION: REPLICATION AND 
EXTENSION OF EXISTING RESEARCH 
 
 

Abstract The value of coproduction – the joint productive efforts by regular producers such 

as teachers and consumer producers such as parents in helping children to learn – has been 

recognised for some time. However, strong empirical evidence of how these benefits can be 

achieved is scarce, and recent research has found mixed results. A new randomized field trial 

replicates elements of previous studies and extends them by using an additional age-

appropriate outcome measure. Methodologically, the results illustrate the challenges of 

carrying out replication studies because when target groups change, so must outcome 

measures sometimes. Substantially, the findings suggest that a government initiative 

providing parents with materials and information to enhance parents’ coproduction efforts 

can be extended to a broader target group of parents. Together, the findings illustrate both 

how findings from single studies should be generalized with caution and the value of working 

systematically with replications and extensions. 
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INTRODUCTION  

Citizens are quite often involved in the production of the public services from which 

they themselves benefit. Parents help children complete homework to improve the effects of 

schooling. Neighbours help police maintain safety by keeping an eye on and reporting 

suspicious incidents in their neighbourhoods. Patients work with professionals on their own 

rehabilitation to improve their health and mobility. Such forms of coproduction – that is, the 

mixing of productive efforts by regular producers and consumers (Parks et al. 1981, 1002) 

have been argued to increase output and efficiency and to improve service outcomes(Brudney 

1983; Jakobsen and Andersen 2013; Ostrom 1996; Percy 1983; Verschuere, Brandsen and 

Pestoff 2012). For this reason, research on coproduction has suggested various types of 

government initiatives to increase citizen involvement in the production of public services 

(Alford 2002; Percy 1984; Sharp 1980; Thomas 2013).  

Despite an assumed positive impact of government initiatives, empirical studies using 

experimental designs to estimate the causal impact of such initiatives on citizen coproduction 

are scarce, and evidence is mixed. A randomized controlled trial (RCT) by Jakobsen and 

Andersen finds positive effects of a government initiative targeting immigrant parents of 

preschool children on parents’ coproduction efforts (Jakobsen 2013) and pre-school 

children’s language development (Jakobsen and Andersen 2013). The intiative included both 

information to increase knowledge about the importance of reading with children and how to 

do so, and materials in the form of children’s books and games. In contrast, another RCT by 

Thomsen and Jakobsen (2015) found no effect on parents’ coproduction efforts of a 

government initiative aimed at parents of primary school children. Besides targeting an older 

group of children (primary vs. pre-school) and a broader group (all families vs. immigrant 
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families), this latter initative did not include materials such as books and games but only 

information about the importance of reading with their children and specific advice on how to 

do so effectively.  

To move the research agenda on the effect of government initiatives on citizen 

coproduction forward we therefore need to replicate and extend existing experimental studies 

(Andersen et al. 2017). In a recent paper, Walker, James and Brewer (2016) argue that 

“replication is important in the social sciences because it can help establish the validity of 

knowledge and the domains to which it applies” (3) and “in the broadest definition of 

replication, the concept becomes very close to the more general idea of a research program 

with a set of related studies on a topic area” (10). Replications and extensions of existing 

research may also cast light on the boundary conditions of theories (Jilke et al. 2016) and 

thereby assist in future theory development. 

However, when conducting replication studies, researchers also need to be aware of 

the problem of measurement equivalence, which not just relates to comparisons across 

countries (Jilke, et al. 2016) but to all sort of comparisons across target groups. Indeed, the 

world is always changing, so all replication studies would to a smaller or greater extent face 

the challenge that the target group of the replication study will not be entirely identical to the 

initial study, and the meaning and perception of different outcome measures may therefore 

change over time and space (Rosenthal 1991). We suggest that this also applies to outcome 

measures of parental coproduction, which may need to be adjusted from parents reading with 

children to helping with homework, when the target group changes from parents of preschool 

children to parents of primary school children. 

We extend existing research on the effect of government initiatives on citizen 

coproduction in two main ways. First, by conducting a new RCT that tests the effect of a 
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government initiative providing both information and materials to all parents of primary 

school children, we test whether the positive effect of parental coproduction found 

by Jakobsen (2013) can be generalized to a broader target group. Immigrant parents may be 

more likely to benefit from a government intervention since they may on average have fewer 

materials in terms of children’s books to read (Bradley et al. 2001). If the results from the 

Jakobsen (2013) study can be extended to a broader target group, it strengthens the external 

validity of these findings. Second, we take the problem of measurement equivalence – which 

is likely to occur when the target group changes – seriously. In comparison to previous 

studies, we include an additional outcome measure on parents’ coproduction effort and, thus, 

examine the effect of the government initiative on how often parents read with their child and 

on how often parents help their child with homework. When using more than one outcome 

measure, we can test whether any difference in the results is simply a reflection of the way in 

which the form of parental coproduction efforts may change from reading with younger 

children towards supporting older children complete their homework when the target group 

changes.  

 The new RCT presented here finds a positive impact of the government initiative on 

how often parents help their child with homework but no effect on how often parents read 

with their child. First of all, these results illustrate the challenges with replication studies but 

also the need for replication studies: concluding that government initiatives either can or 

cannot enhance parental coproduction based on a single study would be premature. Second, 

based on a series of replication studies, we can see how results from one study can replicate 

in a broader (and older) target population, but also that the results depend on how outcomes 

are measured. Results from an additional study testing the effect of this new RCT on the 

children’s reading skills confirm that the children did indeed benefit from the initiative 
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(Andersen and Nielsen 2016), which supports the notion that parents did indeed coproduce as 

suggested by the new measure of helping with homework. We therefore tentatively conclude 

that providing parents with not just information but also materials such as children’s books 

can enhance citizen coproduction – also in a broader and older target group than in the 

original study of immigrant families (Jakobsen 2013). 

The next sections present the theoretical and empirical background of the study, the 

research design and the data that we build on, and the empirical results. In the conclusion we 

discuss our findings and provide suggestions for future research.  

 

THEORETICAL AND EMPIRICAL BACKGROUND 

Definition of Coproduction 

One of the first definitions of coproduction reads as follows: “Coproduction involves a 

mixing of the productive efforts of regular and consumer producers. This mixing may occur 

directly, involving coordinated efforts in the same production process, or indirectly through 

independent, yet related efforts of regular producers and consumer producers” (Parks et al. 

1981, 1002). While “regular producer” refers to public employees such as school teachers, 

nurses and police officers, “consumer producer” refers to citizens and users of a given service 

such as parents and patients. Subsequently, some scholars have expanded coproduction  also 

to include volunteers and community groups as coproducers (Bovaird 2007). In this article, 

we use the Parks et al. (1981) definition of coproduction in which citizens contribute to the 

provision of a public service that is provided using a mix of input from both public 

employees and citizens. An important distinction in this regard lies between (1) whether 

coproduction input from citizens is provided individually or collectively, and (2) whether 

citizen benefits from coproduction are enjoyed individually or collectively (Bovaird et al. 
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2015). We focus on the type of coproduction in which input from citizens is individually 

provided and benefits from coproduction are enjoyed individually. Thus, we do not examine 

coproduction involving volunteers or community groups as coproducers; nor do we examine 

public services that benefit citizens collectively. We choose to focus on private individual 

coproduction because we seek to compare our results directly to Jakobsen’s (2013) and the 

Thomsen and Jakobsen (2013) studies. Some examples of coproduction involving individual 

citizens are: parents helping their children to improve their reading skills, children 

participating in the care of their elderly parents at a nursing home, and patients undertaking 

physical training in relation to an operation performed by doctors. As the two first examples 

illustrate, benefits may relate to close relatives rather than the coproducer him- or herself.   

 

How do Government Initiatives Influence Citizen Coproduction? 

During the last decade, the idea of involving citizens more in various types of 

coproduction has gained much attention among local governments and scholars (Brandsen, 

Pestoff and Verschuere 2012). When public sector inputs and citizen inputs are 

complementary, increasing citizen inputs may be highly efficient. Especially during times of 

fiscal pressure and increasing demands from citizens, citizen coproduction may be a fruitful 

strategy to increase efficacy and improve service outcomes (Brudney 1983; Jakobsen and 

Andersen 2013; Percy 1983). For instance, if a patient does physical training before an 

operation, it may reduce the time and money required to rehabilitate the patient afterwards 

and ultimately improve the health outcomes. Similarly, when parents contribute to their 

child’s education by reading with them or helping them with homework, this input may raise 

the impact of the educational service supplied by the teacher and thereby improve the 

educational outcomes. If input factors are complementary, increasing the input of one will by 
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definition increase the marginal effect of the other (Ostrom 1996; Parks et al. 1981). In this 

example, when parents support children in doing homework, the children may learn more 

from the teacher’s subsequent teaching. Further, this may even encourage the teacher to exert 

extra effort in her teaching.  

The kind of private individual coproduction that we examine in this study takes place 

continuously to various degrees. However, inducing citizens to increase their coproductive 

efforts beyond their current level may not be easy. Two factors may determine how much 

effort citizens spend on private individual coproduction: (1) The ability to coproduce, that is, 

having the knowledge, skills and materials relevant for coproduction, and (2) the motivation 

for coproduction (Alford 2002; 2009; van Eijk and Steen 2014; Jakobsen 2013; Porter 2012). 

For this reason, scholars have suggested that government initiatives targeted at lifting ability 

constraints on coproduction (e.g., lack of knowledge, skills or materials) and/or motivating 

citizens to coproduce are likely to enhance citizen coproduction. On a theoretical basis, 

various types of government initiatives have been suggested (Alford 2009; Brudney 1983; 

Percy 1984; Sharp 1980; Rosentraub and Sharp 1981), but few have been tested empirically. 

In relation to lifting ability constraints on coproduction, Alford (2002) has suggested that one 

method is to provide citizens with information, advice and training. Moreover, Sharp (1980) 

argued that citizens’ competencies to coproduce should be developed and that certain kinds 

of coproduction require more education than just a “pep talk”. Similarly, Percy (1984) 

stressed the importance of providing citizens with skills to coproduce through assistance and 

training as well as resources in the sense of having access to relevant equipment and vehicles. 

With regard to motivating citizens to coproduce, initiatives used may differ depending on the 

type of citizen coproduction. Initiatives that aim to motivate citizens to participate in actions 

that mainly include collective benefits often place emphasis on benefits such as socializing 
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with other people or providing an arena for expressing their values (Sharp 1980; Alford 

2009). In comparison, initiatives that motivate citizens to participate in actions that mainly 

entail private benefits instead place emphasis on the personal benefits gained from 

coproduction (Percy 1984; Brudney 1983). 

Early empirical work on the effect of government initiatives has mainly relied on case 

studies or cross-sectional studies (Schneider 1987; Folz 1991; Marshall 2006). A drawback of 

these studies is that they may suffer from endogeneity problems caused by self-selection into 

government initiatives and reverse causality. As a result, a few recent studies have examined 

the impact of government initiatives using an RCT. In one study, Jakobsen (2013) and 

Jakobsen and Andersen (2013) used an RCT to test the effect of a government initiative 

aimed at immigrant parents of pre-school children, that provided them with materials in the 

form of children’s books and games along with information intended to increase knowledge 

about the importance of reading with children and how to do so. Thus, this study mainly rests 

on the theoretical assumption that lifting constraints on citizens’ ability to coproduce may 

enhance their level of coproduction. The study found a positive effect on the volume of 

coproduction efforts measured by how often the participants read with their child, but only 

among parents with low proficiency in Danish and sufficient time to coproduce (Jakobsen 

2013). They also found a positive effect on the language proficiency of children with low-

educated mothers (Jakobsen and Andersen 2013). 

In a later study, Thomsen and Jakobsen (2015) used an RCT to study the effect of a 

government initiative that provided parents of school-aged children with information in the 

form of a booklet. This study argued theoretically that providing information to citizens may 

encourage them to coproduce more, and may also enhance citizens’ ability to coproduce. 

Specifically, the booklet aimed at making parents aware of the positive effect that reading 
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with their children would have in terms of the development of children’s reading skills. The 

booklet also gave specific advice on how to facilitate the development of their children’s 

reading skills. The initiative was tested among all parents with children in 1st to 3rd grades in 

public schools. The study found no effect on the volume of coproduction efforts by parents 

measured by how often they read with their child (Thomsen and Jakobsen 2015). Both field 

trials were conducted among parents in Aarhus Municipality, Denmark, but with different 

study populations (parents of immigrant pre-school children vs. all parents of school-aged 

children). Based on these two field trials, we do not know whether the null effect in the 

Thomsen and Jakobsen (2015) study is caused by a different target group or a different 

government initiative that included informaton only, but not materials.  

Both explanations may find theoretical support. As stated by many coproduction 

scholars, ability and motivation are considered essential for coproduction (Alford 2002; 2009; 

van Eijk and Steen 2014; Jakobsen 2013; Porter 2012). The information provided to parents 

in the Thomsen and Jakobsen study (2015) may increase both knowledge and motivation to 

coproduce. However, combining information with materials – in this case children’s books as 

found in Jakobsen (2013) – may theoretically serve several purposes. Books may obviously 

be a necessary condition for parents to read with their child. However, since most families in 

our context (Denmark) will have access to books either by ownership or through libraries, 

this may not be the main function of the materials. Instead, materials may serve as a nudge 

(Thaler and Sunstein 2008) that reminds parents to begin reading with their child. In fact, a 

recent review on nudging in education suggests that reminder interventions targeted at 

parents are generally effective, in particular, when they involve specific tasks (Damgaard and 

Nielsen 2018). 
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Another theoretical explanation may be that government initiatives have differential 

effects on different target groups. Studies from both Europe and Australia show some 

differences in how much different demographic groups engage in coproduction (Alford and 

Yates 2016; Parrado 2013). In line with this, other research suggests that government 

initiatives lifting constraints on the ability to coproduce will have the greatest effect on 

disadvantaged citizens, because they may obtain the greatest benefits from increasing their 

coproduction (Jakobsen 2013). In this light, we would expect the fact that the government 

initiative in the Jakobsen study (2013) is targeted at immigrant parents instead of all parents  

resulted in the positive effect on citizen coproduction. To increase our knowledge on the 

effect of government initatives on citizen coproduction, extension and replication of previous 

research is an obvious way forward.  In Table 1, we compare the new study to the two 

previous studies. We describe the new study in more detail in the next section. The table 

shows that the two previous studies differ both in terms of target groups and government 

initiative – and that the new study includes a new, age-appropriate outcome measure: parents 

helping their primary school children with homework.  

[Table 1 here] 

 

 

Replication and Extension: How and Why? 

We test the effect of a government initiative providing both materials and information 

on citizen coproduction among all parents of school-aged children. In addition to testing the 

overall effect of this government initiative, we also want to test whether the effect differs 

across family characteristics. In the Jakobsen (2013) study, it was argued that the effect of 

government initiatives may be greater among parents with low Danish language proficiency 
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because they may obtain the greatest benefits from increasing their level of coproduction. Our 

study builds on but also extends the two former trials on this issue. Tsang and Kwan (1999) 

suggest four types of replication studies. One type is a “generalization and extension” 

employing both a different population and different measurement and/or analysis. Our study 

can be characterized as a “generalization and extension,” as we extend the study population –

in comparsion to the Jakobsen (2013) study – to include all parents of school-aged children 

and add an extra outcome measure. We introduce an additional outcome to measure 

coproduction efforts among parents – namely how often parents help their child with 

homework – for two reasons. One is that parental coproduction may change as the target 

group changes: from reading with younger children towards helping with homework as 

children grow older. Moreover, by applying more than one outcome measure, we can be 

more confident that any absence of significant treatment effects is not a result of the chosen 

outcome measure. Another type of replication study is a “conceptual extension” using the 

same population, but extending the measurement and/or analysis. In comparison to the 

Thomsen and Jakobsen (2015) study, our study can be characterized as a “conceptual 

extension” since we extend the government initiative to include both materials and 

information and add a new outcome measure while keeping the target group constant. 

 Replication and extension have two important advantages. First, as in this case with 

mixed results in existing research replication and extension help to assert the external validity 

of existing research (Walker et al. 2016). Immigrant parents may be seen as a most-likely 

case because low SES families are more likely than high families to lack the ability required 

to coproduce in terms of having knowledge and children’s books (Rowe 2008). This suggests 

that we might expect it to be more difficult to identify a positive effect across all parents. On 

the other hand, if we are able to replicate the results from the Jakobsen (2013) study it 



 
 

12 

strengthens external validity. Second, replication and extension may provide insights on the 

boundary conditions of theories (Jilke et al. 2016), thereby helping the theory development 

process. If the results from the Jakobsen (2013) study cannot be replicated using all parents of 

school-aged children as the study population, it would suggest that future studies should 

theorize regarding the boundary conditions of different types of government initiatives (e.g., 

whether the target group of the initiative is a boundary condition on the effect of government 

inititives on citizen coproduction). 

 

RESEARCH DESIGN 

As mentioned, examining the effect of government initiatives on citizen coproduction 

involves different methodological challenges. First, citizens with certain characteristics may 

self-select into government initiatives. Second, it can be difficult to isolate one government 

initiative from another if they are part of a larger program. Third, reverse causality may be a 

concern if government initiatives are targeted at citizens with low or high levels of 

coproduction. To handle these methodological challenges, we use a field experiment in which 

respondents are randomly assigned to a treatment group that receives a government initiative 

or a control group that does not receive any treatment. The randomization ensures that prior 

to the intervention, the experimental groups do not differ systematically on observed and 

unobserved variables. If systematic differences on citizen coproduction between the two 

groups can be identified after the intervention, it is therefore most likely caused by the 

government initiative, and it can be interpreted as a causal effect.  
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Case and Study Population 

The field experiment was conducted in collaboration with Aarhus Municipality, 

Denmark, and focused on coproduction efforts by parents in terms of reading and doing 

homework with their child. Thus, we test the effect of our government initiative in the same 

policy area and country context as previous studies using field trials (Jakobsen 2013; 

Jakobsen and Andersen 2013; Thomsen and Jakobsen 2015) but we extend the study 

population and add an extra outcome measure compared to the Jakobsen (2013) study. There 

are two reasons in particular for choosing parents’ coproduction of primary education as a 

case. First, parents are important coproducers in relation to children’s education. For instance, 

when parents contribute inputs to their child’s education, it may raise the quality of the 

educational services supplied by the teacher and improve educational outcomes. Second, 

reading with the child or helping with homework in primary school are coproduction efforts 

that most parents are able to make if they are motivated and have the knowledge required to 

do so. As a result, involving parents more in these activities does not necessarily require 

extensive government initiatives, which is also supported by the Jakobsen (2013) study. 

Positive effects of the trial on children’s reading and writing skills are reported in a separate 

paper (Andersen and Nielsen 2016). 

 The experiment included 2,895 parents of children in 2nd and 3rd grades from 28 

primary schools and 133 classes in Aarhus Municipality, Denmark. When randomly 

assigning parents to the two experimental groups, we use cluster randomization in which 

school classes with parents were randomly assigned to the two experimental groups. Prior to 

the randomization, school classes were stratified in terms of immigrant children’s pre-school 

test scores, which was the only test score available. One advantage of cluster randomization 

is that we avoid contamination, that is, treatment parents influencing control parents. The 
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randomization assigned 1,474 families to the treatment group and 1,421 families to the 

control group. Table 2 presents summary statistics of the two experimental groups using data 

obtained through Statistics Denmark and linked to the survey data via the Danish Civil 

Registration System. The balance tests in Table 2 reveal that the randomization resulted in a 

balanced set of experimental groups, since we only observe one significant difference 

between the two experimental groups at the .10 level. 

 

[Table 2 here] 

 

Government Initiative 

The government initiative was initiated by the local government in Aarhus 

Municipality during the school year 2013/2014. Parents were provided with materials and 

information. The first part of the program was initiated in September 2013 and provided the 

treatment families with four children’s books and a booklet. The booklet included 

information intended to increase knowledge about the importance of parental input and how 

to coproduce. It stressed that reading with children is important for the development of their 

children’s language and reading skills, and also provided specific advice on what to talk 

about before, during and after reading with the child. The second part of the program was 

initiated in January 2014 and varied slightly for families with children enrolled in 2nd and 3rd 

grades. The treatment families with children enrolled in 2nd grade received a read-aloud book 

that parents could read aloud for the child and a ticket for a visit to a museum exhibition with 

one parent. Moreover, parents were provided with a booklet giving advice on what to discuss 

before, during and after the museum visit. In comparison, the treatment families with children 

enrolled in 3rd grade received a small book with mathematical exercises and games and a 
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museum ticket for an exhibition with one parent. These parents were provided with two 

booklets. One booklet gave advice on what to discuss before, during and after the museum 

visit, while the second booklet gave advice on what to talk about before, during and after 

doing the mathematical exercises and games. Again, the booklets provided information 

intended to increase knowledge about the importance of parental input and how to coproduce. 

All booklets were also accessible online in English, Somali, Arabic and Turkish. Treatment 

parents were also provided with a link to a video providing additional information and 

advice. All materials were developed by pedagogical experts from Aarhus Municipality and 

provided for the children by the school. Finally, teachers could also use a reading logbook to 

facilitate coproduction. Parents would then note in the logbook every reading activity at 

home. The child could bring the logbook to school to show the teacher and get a sticker each 

time they completed ten reading activities. 

 

Survey and Outcome Measures 

In order to examine the effect of the intervention, pre- and post-treatment surveys were 

conducted in September-October 2013 and April-May 2014, respectively. Parents were asked 

to answer the questionnaire either by letter or via a web survey. Parents with an e-mail 

address received a link to the web survey. If e-mail addresses were not accessible, a letter 

with a questionnaire was sent to the child’s home address. In only a few families both parents 

answered the questionnaire. In case of doubles, the most completed questionnaire was 

chosen. If both parents had completed the questionnaire, the answer from the child’s mother 

was chosen since the majority of parents who answered the survey were mothers. In order to 

increase the response rate among parents with an immigrant background, the web survey was 

also accessible in English, Somali, Arabic and Turkish. The response rate for the pre-survey 
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was 55.4 percent (52.9 percent in the control group and 57.9 percent in the treatment group) 

and 40.8 percent for the post-survey (38.5 percent in the control group and 43.0 percent in the 

treatment group). In both cases, the difference in response rate between the two experimental 

groups is statistically significant at the 0.05 level, which may be because the treatment 

increased participants interest in the program and the evaluation of it. 

If those who dropped out in the control group are systematically different from those 

who dropped out in the treatment group, the estimated treatment effects will be biased. In 

Table 3 we test whether attrition in one of our post-measures is correlated with treatment 

assignment. Model 1 in Table 3 shows that parents of children assigned to the treatment 

group are four percent less likely to attrite than parents in the control group. However, when 

we add indicators of strata fixed effects and having a pre-measure as well as control 

variables, this difference is reduced to around 2.5 percent and is only significant at the 0.10 

level (Models 3-5). In Table A1 in the appendix, we present summary statistics across the 

two experimental groups containing only the students who are included in our analysis and 

find that fathers with an immigrant background are underrepresented in the treatment group. 

In model 6 in Table 2, we therefore test whether the difference in attrition depends on 

immigrant fathers and find no indication of systematic attrition. Taking this into account in 

combination with 75 percent of the respondents being mothers, we do not expect attrition to 

bias our results. 

 

[Table 3 here] 

The study measured the volume of citizen coproduction by asking parents: (1) “How 

often do you or your partner do homework together with your child?” and (2) “How often do 

you or your partner read with your child? (This can either be an adult reading aloud to the 
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child or the child reading to an adult)”.1 Prior to collection of data, the questionnaire was pilot 

tested among 30 parents of children enrolled in 2nd and 3rd grades to ensure that the 

distribution of the measures was not highly skewed, which may be an indication of a vague 

question, but also to ensure room for increasing coproduction efforts by parents. Based on the 

pilot test, we made a minor change in the response categories to reduce the scope for 

misinterpretation. A concern in relation to using survey questions of this kind is that they may 

suffer from social desirability; that is, some parents may tend to overestimate how often they 

read or do homework with their child. A study by Hofferth (2006) revealed that social 

desirability is likely to be greater among highly educated parents than less educated parents. 

If this was the case in our study, we would expect highly educated parents to score higher on 

average on both outcome measures in the pre-survey. However, descriptive statistics from the 

pre-survey shows that highly educated parents are most likely to read with their child, 

whereas less educated parents are most likely to help their child with homework. A second 

concern in relation to social desirability is whether it varies across the experimental groups 

since the treatment group has been reminded about how important it is to read and help with 

homework. Two conditions reduce this problem. First, parents’ surveys are quite common in 

the present setting – Aarhus Municipality – which may reduce the chance of parents linking 

the treatment and the survey. Second, to minimize the risk of treatment families over-

reporting how often they were coproducing, the survey did not mention the treatment when 

introducing the pre- and post-surveys. In the next section, we present treatment effects on the 

survey measures listed above.  

 

EMPIRICAL RESULTS 
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We begin by presenting the treatment effect on how often parents read  with their 

children. We estimate the treatment effect using ordered logistic regression with strata fixed 

effects and clustered robust standard errors at the class level. The estimated effects are 

intention-to-treat effects, meaning that families are regarded as being treated if they are 

assigned to treatment, regardless of whether they actually received the treatment, used the 

materials provided or changed experimental group during the period of the intervention. The 

intention-to-treat estimate is not just the effect that can be estimated without further 

assumptions. It is also the most policy-relevant outcome since it measures the average effect 

of assigning families to the intervention knowing that not everyone will implement it. 

However, it should be noted that this may be different from the effect of coproduction for 

those families that implement the treatment. In total, 89 percent of the families in the 

treatment group remembered that they had received children’s books from their child’s 

school (and only 10 percent of those families replied that they had not used the books within 

the last three months). This suggests that the intervention has to a large degree been 

implemented as intended.  

Table 4 shows the overall treatment effect on how often parents read with their child 

by including a dummy variable indicating whether the family was assigned to the treatment 

group (=1) or the control group (=0).  The treatment effect is statistically insignificant across 

all four models included in the table. This is also the case if we use a linear probability 

model.  

 

[Table 4 here] 
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The reason for these results could either be that parents did not change their 

coproductive efforts at all – or that the measure of how often they read with their child does 

not capture the way parents work with children who attend primary school. We therefore also 

estimate the effect of the initiative using the measure of how often parents help their child 

with homework. Table 5 shows a positive effect across all model specifications. A linear 

probability model also shows that effects are statistically significant at the 0.05 level. 2 

In terms of effect size, the probability of answering “4-5 times per week” is 0.31 in the 

treatment group and 0.27 in the control group. This means that about 14 percent more parents 

help with homework four or five times per week. In addition to this, the probability of 

answering “every day” is 0.08 in the treatment group and 0.06 in the control group. This is an 

increase of 33 percent in this category. 

 

 

[Table 5 here] 

 

Finally, we have also tested whether our results vary by the child’s gender, grade level 

or parents’ educational level or ethnicity. We do not find any significant interaction terms 

when including our pre-measures in our analysis. This could be because the effect is not 

stronger within any of these subgroups, but it could also be because we do not have enough 

statistical power to detect any such differences. Therefore, we cannot rule out that the average 

treatment effect estimated in the main analyses covers heterogenous effects among subgroups 

that we are not able to detect statistically. However, the subgroup analyses do not indicate 

that this is the case.  
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Taken together, our empirical results show that the government initiative providing 

parents of primary school children with books and information enhances coproduction efforts 

by these parents measured as help with home work but not shared reading. In the conclusion, 

we discuss how to interpret these results.  

CONCLUSION 

In our study, we do not find a statistically significant impact of a government initiative 

– providing parents with both materials and information – on how often parents read with 

their child. However, we do find a positive effect on how often they help the child with 

homework. This makes the comparison against the study by Jakobsen (2013) difficult 

because the studies differ both in target group (preschool children of immigrant parents vs. all 

families in primary school) and in the outcome measure that captures the effect (reading vs. 

helping with homework). However, in both studies, children themselves were found to 

improve their language skills (Jakobsen and Andersen 2013) and reading skills [author 

identifying reference]. Since both treatments are examples of government initiatives that 

encourage parents to support the cognitive skill development of their children, we find it most 

likely that the positive effects on child outcomes are mediated by increased coproductive 

efforts by the parents. Children in the 2nd and 3rd grades increasingly read themselves instead 

of reading with their parents, and parents’ roles may change towards reminding and 

encouraging the child to read books and helping with homework. That children at this age 

may become more likely to read themselves is confirmed by our survey data since we 

identify a larger decrease in how often parents read with their child among parents with 

children enrolled in the 3rd grade than among parents with children enrolled in the 2nd grade 

when we compare our pre- and post-measures. We therefore interpret the results as 

suggesting that the positive effects of the initiative targeted at preschool school children of 
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immigrant parents can be generalized to a broader target group – with the important caveat 

that the specific form of parents’ coproduction effort seems to change from shared reading to 

helping with homework when the target group of the government initiative changes. 

 When we compare the new study to the study by Thomsen and Jakobsen (2015), 

which did not find an effect of an information intervention on shared reading in families with 

primary school children, conclusions are less obvious. One possibility is that Thomsen and 

Jakobsen would have found an effect had they included a measure of help with homework 

instead of only a measure of shared book reading. Another possibility is that Thomsen and 

Jakobsen did not find an effect because information in itself – without materials such as 

children’s books – are not enough to engage parents in increased coproduction. Materials 

such as children’s books may serve several purposes. If parents have no children’s books 

beforehand, the books may constitute the necessary materials for parents to be able to read 

with their children at the first place. However, perhaps more plausible in this setting, the 

materials may serve as a nudge to get parents started reading with their child. Future work 

should consider including qualitative interviews or other methods to reach a better 

understanding of the mechanisms through which interventions may work. 

 As argued, replication and extension of existing research on this issue is important, 

since it increases our knowledge about the external validity of existing research, and may 

provide insight into the boundary conditions of theories (Walker et al. 2016; Jilke et al. 

2016). The fact that our study shows a positive effect on a broader target group within the 

same local government compared to Jakobsen (2013) strengthens the external validity of 

existing research on this issue and broadens the boundary conditions of the theoretical 

argument about the effect of government initiatives providing both materials and information 

on citizen coproduction.  
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However, it is still important to address the generalizability of the results beyond the 

case of education in Denmark. The study population of this current study was not restricted to 

advantaged or disadvantaged groups of parents, but included various groups of parents of 

children enrolled in 1st to 3rd grade in public schools in Aarhus Municipality. Moreover, 

parents living in Aarhus Municipality do not systematically differ from public school parents 

in general in Denmark. Thus, we would expect to find similar effects if the same type of 

government initative was tested in other muncipalities in Denmark, or a similar school system 

in other countries. However, replication and extension across country contexts should be 

encouraged as the government initiative tested here was very explicit and can easily be 

replicated (all information materials translated into seven different languages are available 

from the website: [reference will be inserted]) at relatively low costs (the cost of the initiative 

was 77 USD per child).  

In order effectively to adapt different government initiatives targeted at increasing 

citizen coproduction to other service areas, it is important to understand the underlying 

mechanisms by which the initiatives function. So, even though research on parental 

coproduction begins to accumulate, there is still need for more research that examines the 

specific boundary conditions of these kinds of interventions.  
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Tables 

 
Table 1. Target groups, interventions, and outcomes measured in the three coproduction 
RCTs 
Target group Intervention 

Information only Information and materials 
All families,  
primary school 

Thomsen and Jakobsen (2015) 
Reading: No effect 
Homework:  Not measured 
Child outcomes: Not measured 

New study 
Reading: No effect 
Homework:  Positive 
Child outcomes: Positive 

Immigrant families, 
preschool 

 Jakobsen (2013); Jakobsen and 
Andersen (2013) 
Reading: Positive 
Homework:  Not measured 
Child outcomes: Positive 

Note: Outcome measures and results in italics. “Reading” measures whether and how often 
parents read with their children. “Homework” measures whether and how often parents help 
their children with homework. Child outcomes measures whether children’s language 
skills/reading skills have improved. 
 
 
 
Table 2. Descriptive statistics of control and treatment group 

 Control group Treatment group 
Child boy 0.51 0.51 
Child’s age in 2012 7.59 7.58 
Child 2nd grade 0.54 0.55 
Child Danish 0.77 0.77 
Child descendant 0.21 0.20 
Child immigrant 0.02 0.02 
Missing information on child’s ethnicity 0.00 0.00 
Child’s origin Denmark 0.77 0.77 
Child’s origin western country 0.01 0.02 
Child’s origin non-western country 0.21 0.21 
Missing information on child’s origin 0.00 0.00 
Child living with both parents 0.73 0.73 
Child living with single parent 0.23 0.22 
Child living with parent in new relationship 0.04 0.04 
Child not living with own parents 0.00 0.00 
Missing information on whom child is living with 0.01 0.01 
Number of children in family 2.46 2.43 
Mother compulsory education 0.18 0.19 
Mother upper secondary education 0.07 0.07 
Mother vocational education 0.22 0.22 
Mother short-cycle education 0.04 0.04 
Mother medium-cycle education 0.24 0.24 
Mother long-cycle education 0.21 0.20 
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Missing information on mother’s education 0.03 0.03 
Mother employed 0.68 0.68 
Mother unemployed 0.03 0.04 
Mother outside labour market 0.27 0.27 
Missing information on mother’s employment 0.01 0.01 
Mother total income (1000 DKK) 225.57 233.16 
Missing information on mother’s total income 0.01 0.01 
Mother disp. income (1000 DKK) 243.49 256.40 
Missing information on mother’s disp. income 0.01 0.01 
Mother’s age in 2012 38.59 38.60 
Missing information on mother’s age 0.00 0.00 
Mother is teenager at date of birth 0.02 0.02 
Mother Danish 0.73 0.74 
Mother descendant 0.01 0.01 
Mother immigrant 0.26 0.25 
Missing information on mother’s ethnicity 0.01 0.00 
Mother’s origin Denmark 0.73 0.74 
Mother’s origin western country 0.03 0.03 
Mother’s origin non-western country 0.24 0.23 
Missing information on mother’s origin 0.01 0.00 
Father compulsory education 0.15 0.16 
Father upper secondary education 0.06 0.06 
Father vocational education 0.27 0.25 
Father short-cycle education 0.07 0.07 
Father medium-cycle education 0.16 0.16 
Father long-cycle education 0.22 0.20 
Missing information on father’s education 0.07 0.08 
Father employed 0.75 0.75 
Father unemployed 0.04 0.04 
Father outside labour market 0.17 0.16 
Missing information on father’s employment 0.04 0.05 
Father total income (1000 DKK) 337.45 337.66 
Missing information on father’s total income 0.04 0.05 
Father disp. income (1000 DKK) 277.17 277.05 
Missing information on father’s disp. income 0.04 0.05 
Father’s age in 2012 41.62 41.29 
Missing information on father’s age 0.01 0.01 
Father teenager at date of birth 0.00 0.00 
Father Danish 0.69 0.71 
Father descendant 0.01 0.01 
Father immigrant 0.26 0.25 
Missing information on father’s ethnicity 0.03 0.03 
Father’s origin Denmark 0.69 0.71 
Father’s origin western country 0.04 0.03 
Father’s origin non-western country 0.24 0.22 
Missing information on father’s origin 0.03 0.03 
Observations 1,421 1,474 

Note: +p<0.10, *p<0.05, **p<0.01, ***p<0.001. Two-tailed significant test of difference between the two groups 
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is conducted using OLS regression and SE clustered at the class level. We have also used t-test to test the 
difference between the two groups, and only find one significant difference at the 0.10 level (mother’s disp. 
income) – not shown in Table 1. Register data are from 2012. 
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Table 3. Attrition analysis. The probability of missing a post-measure1 

 (1) (2) (3) (4) (5) (6) 
Treatment group -0.040+ -0.042* -0.026 -0.026+ -0.027+ -0.041* 

 (0.022) (0.019) (0.016) (0.015) (0.015) (0.019) 
Treatment group x father 
immigrant 

     0.052 
(0.034) 

Constant 0.628*** 0.544*** 0.443*** 0.502*** 0.560*** 0.566*** 
 (0.015) (0.041) (0.060) (0.058) (0.090) (0.090) 

Observations 2,895 2,895 2,895 2,895 2,895 2,895 
Adjusted R-squared 0.001 0.014 0.146 0.165 0.174 0.174 
Strata FE No Yes Yes Yes Yes Yes 
Pre-measure No No Yes Yes Yes Yes 
Child characteristics No No No Yes Yes Yes 
Family characteristics No No No No Yes Yes 

Note: +p<0.10, *p<0.05, **p<0.01, ***p<0.001 (two-tailed significant test). SEs in parentheses are clustered at 
the classroom level. Register data are from 2012. In this table, we use an indicator of missing post-measure of 
how often parents help the child with homework as a dependent variable. The results are similar when we use an 
indicator of missing post-measure of how often parents read with their child. 
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Table 4. The effect of a government initiative on how often parents help with homework 
 (1) (2) (3) (4) 

Treatment: Government 
initiative  

0.366* 0.334** 0.329* 0.283* 

 (0.149) (0.126) (0.128) (0.142) 
Observations 1,136 1,136 1,136 864 
Strata FE No Yes Yes Yes 
Covariates No No Yes Yes 
Pre-measure No No No Yes 

Note: +p<0.10, *p<0.05, **p<0.01, ***p<0.001 (two-tailed significant test). SEs in parentheses are clustered at 
the classroom level. Estimated using ordered logistic regression. Register data are from 2012. 
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Table 5. The effect of a government initiative on how often parents read with the child 
 (1) (2) (3)         (4) 

Treatment: Government 
initiative 

0.035 0.043 0.002 -0.034 

 (0.153) (0.126) (0.122) (0.129) 
Observations 1,160 1,160 1,160 907 
Strata FE No Yes Yes Yes 
Covariates No No Yes Yes 
Pre-measure No No No Yes 

Note: +p<0.10, *p<0.05, **p<0.01, ***p<0.001 (two-tailed significant test). SEs in parentheses are clustered at 
the classroom level. Estimated using ordered logistic regression. Register data are from 2012. 
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Appendix 

Table A1. Descriptive statistics of control and treatment group, students included in the 
analysis 

 Control group Treatment group 
Child boy 0.51 0.49 
Child’s age in 2012 7.50 7.51 
Child 2nd grade 0.58 0.59 
Child Danish 0.88 0.91 
Child descendant 0.10 0.08 
Child immigrant 0.02 0.01 
Missing information on child’s ethnicity 0.00 0.00 
Child’s origin Denmark 0.88 0.91+ 
Child’s origin western country 0.02 0.01 
Child’s origin non-western country 0.10 0.08 
Missing information on child’s origin 0.00 0.00 
Child living with both parents 0.82 0.83 
Child living with single parent 0.15 0.13 
Child living with parent in new relationship 0.03 0.02 
Child not living with own parents 0.00 0.00 
Missing information on whom child is living with 0.00 0.01 
Number of children in family 2.21 2.21 
Mother compulsory education 0.08 0.07 
Mother upper secondary education 0.05 0.06 
Mother vocational education 0.19 0.19 
Mother short-cycle education 0.05 0.04 
Mother medium-cycle education 0.30 0.30 
Mother long-cycle education 0.32 0.31 
Missing information on mother’s education 0.03 0.02 
Mother employed 0.82 0.82 
Mother unemployed 0.03 0.02 
Mother outside labour market 0.15 0.14 
Missing information on mother’s employment 0.01 0.01 
Mother total income (1000 DDK) 292.42 300.71 
Missing information on mother’s total income 0.01 0.01 
Mother disp. income (1000 DDK) 267.70 272.96 
Missing information on mother’s disp. income 0.01 0.01 
Mother’s age in 2012 38.93 39.69* 
Missing information on mother’s age 0.00 0.00 
Mother teenager at date of birth 0.02 0.00* 
Mother Danish 0.85 0.88 
Mother descendant 0.01 0.00 
Mother immigrant 0.15 0.11 
Missing information on mother’s ethnicity 0.00 0.00 
Mother’s origin Denmark 0.85 0.88 
Mother’s origin western country 0.04 0.03 
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Mother’s origin non-western country 0.11 0.09 
Missing information on mother’s origin 0.00 0.00 
Father compulsory education 0.09 0.10 
Father upper secondary education 0.06 0.06 
Father vocational education 0.26 0.22 
Father short-cycle education 0.07 0.07 
Father medium-cycle education 0.18 0.20 
Father long-cycle education 0.29 0.30 
Missing information on father’s education 0.06 0.04 
Father employed 0.85 0.88 
Father unemployed 0.03 0.03 
Father outside labour market 0.08 0.06 
Missing information on father’s employment 0.04 0.04 
Father total income (1000 DDK) 393.42 426.70 
Missing information on father’s total income 0.04 0.04 
Father disp income (1000 DDK) 301.28 319.70 
Missing information on father’s disp. income 0.04 0.04 
Father’s age in 2012 41.19 41.67 
Missing information on father’s age 0.01 0.01 
Father teenager at date of birth 0.00 0.00 
Father Danish 0.79 0.85+ 
Father descendant 0.01 0.01 
Father immigrant 0.18 0.11* 
Missing information on father’s ethnicity 0.03 0.03 
Father’s origin Denmark 0.79 0.85+ 
Father’s origin western country 0.07 0.03* 
Father’s origin non-western country 0.12 0.10 
Missing information on father’s origin 0.03 0.03 
Observations 393 471 

Note: +p<0.10, *p<0.05, **p<0.01, ***p<0.001. Two-tailed significant test of difference between the two groups 
is conducted using OLS regression and SE clustered at the class level. Register data are from 2012. 
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NOTES 

1 Response categories: Never, once a month, once a week, 2-3 times per week, 4-5 times per week, every 
day or do not know. “Do not know” responses are excluded from the analysis. 

2 The variable ranges from 1 to 6, and the estimate is 0.131. The mean for the control group is 4.139. 
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