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This is is not a draft of an article, but an introduction to the initial steps of a research project.

The aim is to present our motivation and research design, and to get feedback at this stage

where only a few things are settled

Introduction

Caseload is a measure of the number of active cases each street-level bureaucrat manages

in her work. Examples of caseload are students per teacher, clients per caseworker, patients

per general practitioner, patients in a hospital ward, prisoners in a block, litigation assigned

to a judge etc. High caseload implies less time and resources to each individual client, and

therefore increased caseload on street-level bureaucrats is often assumed to decrease the

service level and cause more biased treatment of citizens (Andersen & Guul, 2019; Guul,
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Pedersen, & Petersen, 2021; Harrits, 2019; Jilke & Tummers, 2018; Lipsky, 1980; Loon &

Jakobsen, 2018; Schram et al., 2009; Tummers, 2017; Tummers et al., 2015; Tummers &

Rocco, 2015). This is an intuitive and prevalent assumption in the literature, but is has

rarely undergone empirical scrutiny (Andersen and Guul (2019), Loon and Jakobsen (2018),

and Spencer, Charbonneau, and Glaser (2016)).

In this study we conceptualize caseload and test when and how caseload affects services

provided to each citizen. Based on a review of the literature we develop a typology of caseload,

which distinguish between the number of cases and the magnitude of the case. Cases vary

in how easy they are to serve. Some unemployed citizens are easier to reemploy than others

and some students are more prone to learn than others. These different cases imply different

weight in the total caseload. The argument is that while the number of cases is easy to

measure it is probably not a very good predictor of caseload, and therefore the number of

cases is also likely not to be related to street-level bureaucrats coping though this is widely

expected in the literature.

The empirical study of workload effects on service delivery is challenged by the fact that

case load pressure is very often endogenous. Organizations are put under different levels of

pressure for specific reasons and these reasons may also influence how service is provided.

In order to overcome this, we rely on the exogenous variation in teachers’ student caseload

caused by the maximum class size rule, which creates unpredictable and abrupt changes in

class sizes. These sudden changes in class size are analysed in a regression discontinuity

design based on register data on more than 240,000 students in Danish primary school. Big

classes implies a higher case load than small classes, because the teacher need to provide

support and attention to a larger number of students. Students with very low academic

skills, with psychiatric diagnosis and with criminal parents are considered "heavy" cases,

and classes with more of these students imply a heavy caseload.
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Empirical design

We rely on exogenous variation in class size to investigate the influence of caseload. Other

studies have investigated class-size studies (e.g Angrist & Lavy, 1999; Hoxby, 2000; Krueger,

1999). Surprisingly, they find small or no effects of class size on student performance. With

this project, we want to move closer to the mechanism, the production process of service

delivery in the class room.

Case

Cohort sizes are to a large extent driven by natural variation in demographic fluctuations.

School districts experience variation in the number of school-aged children, due to variation

in fertility rates The Danish school system involves a maximum-class size rule that is used

to determine the division of enrollment cohorts into classes. The Danish Primary Education

Act states that the number of students in a school class may not exceed 281. Schools can get

an exemption and form classes of 30 students. The maximum class size rule of 28 students

means that class size increases one-for-one with enrollment until 28 pupils are enrolled, but

when 29 students are enrolled, there will be a sharp drop in class size, to an average of 14.5

students. Similarly, when 56 pupils are enrolled, the average class size will again be 28, but

when 57 pupils are enrolled the average class size drops to 19 (See table 1).

The maximum class size rule induces a a discontinuity in the relation between enrollment

and class size at enrollment multiplies of 28. There is free school choice in Denmark, but

since parents cannot predict whether the enrolment in a given school-cohort in a given year

falls above or below a class-size threshold, they cannot self-select into small classes. They

may however, self-select out of big classes. This is only a minor issue, since very few students

change school during their school time and a remarkable share of those who do so, do it
1https://www.retsinformation.dk/eli/lta/2020/1396, see §17
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because their parents move to another school district 2.

Students are secured enrolment in their district schools based on address. It means

that school principals cannot turn these students down and thereby influence the enrolment

numbers and number of classes. Students who wish to study in a school that lies outside

their school district can be turned down by the school principal, since they are not secured

a place. However, around 70% choose to go to their district school, which implies that the

majority of students enter schools which have to admit them 3.

In general, classes in Denmark are very stable across time and selection in and out of

classes is kept at a minimum. Thus, the maximum class size rule is the most important

determinant of students’ class size. This discontinuity around class-sizes are exploited in the

primary analysis of this paper.

Table 1: Experimental design

28 → one class (1x28 students) 29 → two classes (2x14,5)
56 → two classes (2x28 elever) 57 → three classes (3x19)
84 → three classes (3x28 elever) 85 → four classes (4x21,25)
112 → four classes (4x28 elever) 113 → five classes (5x22,6)
140 → five classes (5x28 elever) 141 → six classes (6x23,5)

Assuming that cohorts are divided into classes of equal size, we can express the relation

between cohort size and class size as

fsc =
es

int((es − 1)/28) + 1
,

where es denote beginning-of-the-year enrollment in school s in a given grade, and let fsc

denote the class size assigned to class c in school s, for that grade.

Figure 1 plots the maximum class size rule, i.e. the expected class size and the actual

observed class size for different cohort sizes. We see that actual class size drops significantly
2Frit Skolevalg, Hovedrapport, UVM, 2017
3Frit Skolevalg, Hovedrapport, UVM, 2017
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at enrollment multiplies of 28.

Figure 1: Discontinuity in class size

Data and measurements

We use registry data from Statistics Denmark on 248,467 students in 11,763 schools in the

school year 2015/2016. Information on cohort size and class size are registered in October

each year. We exclude classes with fewer than 6 students and classes larger than 30 students,

since these are likely to be a result of a registration error rather than the actual class sizes.

Furthermore we exclude special needs classrooms from the analysis. Figure 2 shows the

distribution in class size.

We connect this information with students’ report of teacher support from year 2016. The

well-being measurement is an annual mandatory survey for all students in Danish primary
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schools4. The survey covers questions of the individual student’s physical, social and aca-

demic well-being including questions about how the students experience their teacher. We

operationalize the dependent variable of the study by the two questions "Do your teachers

help you in ways that work for you?" and "My teachers provide support and help when I

need it?" Each of the items are rated on a five point likert scale, where 1 indicate strongly

disagree and 5 indicate strongly agree. The dependent variable is an unweighted sum of these

two items.

Figure 2: Class size

4The Danish Ministry of Education: https://www.uvm.dk/folkeskolen/elevplaner-nationale-test–
trivselsmaaling-og-sprogproever/trivselsmaaling

6



Estimation strategy

Not all classes comply with the rule. Schools can choose to divide cohorts into smaller classes

than necessary and they can get an exemption to form class sizes of up to 30 students. We

can therefore think about the case as fuzzy regression discontinuity design, where it is the

probability of being treated (assigned to a small class) that changes abruptly at the cutoff.

Table 2 shows how many schools comply with the rule, how many schools get an exemption

to exceed the threshold and how many schools form classes that are smaller than necessary.

Though there are some non-compliance the numbers in Table 2 emphasize that the maximum

class size rule is the most important predictor of class size.

Table 2: Compliance

Students Schools
number percent number percent

To small 35,640 14.43 1885 16.02
Dispensation 1,711 0.69 59 0.5
Compliers 211,116 84.97 9,819 83.47

Total 248,467 11,763

In order to handle these problems of noncompliance, we instrument class size by the

maximum class-size rule. We estimate the models by two-stage least squares (2SLS):

CScgs = + abovegs,

yicgs = CScgs,

Class size is instrumented by the binary indicators abovegs equalling one for grade enrol-

ments above thresholds and zero otherwise. To define which threshold is relevant for a given

cohort size, we divide each interval between thresholds equally. This implies that the binary

indicator takes the values 0 for enrollment between 14 below the threshold and the threshold,

and 1 for enrollment between 1 and 14 students above the threshold. Formally this is given
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by: above 28 = 1[28 < e 42], above 56 = 1[56 < e 70], etc.

We restrict the analysis to a bandwidth including only schools with enrollment sizes in

a range close to the thresholds, +/- 4-5 pupils. We do this because it is only close to the

threshold that we can assume that class size is randomly determined and where the exogeneity

assumption holds. We also run the analysis with alternative bandwidth sizes.

Cohorts with enrollment above 98 are excluded since the maximum class size rule has low

predictive power of class size above the third cut off (see figure 1 for an illustration of this).

Validity of RD

1. Balancing of covariates: Do the classes vary on other factors than number of students

at the cutoff? (Balancing of covariates)

2. Sorting analysis: Is the density smooth at the cutoff?

3. Placebo cutoffs

Robustness check

1. Hoxby (2000) method - exploiting natural variation between years within schools
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