
Vol.:(0123456789)

International Review of Economics
https://doi.org/10.1007/s12232-024-00453-y

1 3

RESEARCH ARTICLE

The subjective treatment effects of COVID‑19 on child 
well‑being: evidence from Luxembourg

Francesco Andreoli1,2 · Claudine Kirsch3 · Eugenio Peluso2,4 · Vincenzo Prete5

Received: 16 May 2023 / Accepted: 4 March 2024 
© The Author(s) 2024

Abstract
Estimating the impact of COVID-19 on the multiple dimensions of child well-being 
requires quasi-random variation in exposure to it, which is unlikely to occur during 
a pandemic. Recent developments in econometrics have highlighted the relevance 
of subjective evaluations of treatment effects in the absence of randomization. This 
paper delivers new evidence, based on primary data collected in Luxembourg in 
Spring 2021 about their subjective appraisal of the effects of COVID-19 on multiple 
dimensions of children’s well-being. Effects are recovered through specific survey 
questions, asking children to compare actual outcomes with counterfactual ones, 
that they believe would have occurred in the absence of COVID-19. Children report 
negative effects of COVID-19 on subjective health and on schooling outcomes, as 
well as disruptions on the time used to interact with the family. The paper explores 
the sources of heterogeneity behind these results.

Keywords Subjective treatment effects · COVID-19 · Well-being · Children · 
Family · Luxembourg

JEL Classification D60 · I31 · J13

1 Introduction

In March 2020, the dramatic consequences of the worldwide outbreak of COVID-19 
led many countries to adopt quarantine measures and social distance policies to con-
tain the spread of the virus. Although inevitable in the absence of a vaccine, quar-
antine measures produced drastic changes in everyday life with high economic and 
social costs. School closures have impacted the lives of children (and their families) 
the most, exposing them to home-learning and increasing demand for parental care, 
whereas in-person interactions with peers have drastically reduced.

While an expanding literature has brought about evidence of the educational per-
formances and the subjective well-being of children during or after the pandemic 
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across Europe (e.g., see Engel de Abreu et  al. 2021; Kirsch et  al. 2021a, 2022; 
Kirsch and Vaiouli 2023), little is known about the causal impact of the pandemic 
on adolescents. This paper provides new evidence in this direction, using innovative 
survey data about children’s subjective evaluations of the effect of COVID-19 on 
many dimensions concerning their lives at home, at school and with peers.

The implied estimates contribute to the literature addressing the consequences of 
COVID-19 on children, which has so far widely relied on comparisons of outcomes 
observed before and after the pandemic. Recent evidence shows that such changes 
are associated with negative emotions, e.g., anxiety disorders, stress, and depres-
sion (Golberstein et al. 2020; Waselewski et al. 2020; Rogers et al. 2021; Viner et al. 
2021), with some groups more vulnerable than others. Significant risk factors are 
the existence of special educational needs, excessive media exposure, and the pres-
ence of mental illness. Female and older adolescents are also at higher risk of suffer-
ing from mental health problems (Gilsbach et al. 2021; Panchal et al. 2021), as well 
as adolescents from disadvantaged backgrounds or ethnic minority groups receiving 
mental health services exclusively in school environments (Golberstein et al. 2020). 
The COVID-19 has impacted learning outcomes through schooling disruptions. 
Evidence is that learning losses were less intense for children from wealthier fami-
lies (Andrew et al. 2020; Aucejo et al. 2020; Chetty et al. 2020; Bacher-Hicks et al. 
2021; Kirsch et  al. 2021a; Maldonado and De Witte 2021), where parents are on 
average better educated and have more opportunities to spend time with their chil-
dren by helping them with homework or engaging them in physical activities (Bonal 
and Gonzalez 2020).

The before-after estimators of COVID-19 effects may lead to biased estimates of 
the true effect, which is confounded by changes in many dimensions of the life of the 
children that occurred during the pandemic period but that are not correlated with, 
or part of, the pandemic itself (such as, for instance, parents’ divorce). Addressing 
the effect of COVID-19 requires instead comparing the actual level of outcomes to 
a counterfactual level, which would have been observed in the absence of the pan-
demic, holding all other factors (which may vary over time) as fixed. Counterfactu-
als are difficult to identify empirically when the underlying treatment, the COVID-
19 shock, is common to all units.

In this paper, we have followed a different and innovative strategy, which con-
sists of asking children directly about the relevant counterfactual outcome in the 
absence of COVID-19. We collect primary data through an innovative survey on 
children. The survey took place in Luxembourg in June and July 2021 and invited 
children aged 12–16 to participate. The children were asked to provide informa-
tion on demographics and family resources. Moreover, children have been asked 
to infer their subjective evaluation of the treatment effect of COVID-19 on a large 
array of dimensions of well-being, concerning their relations with parents, social 
media, school, sports, and healthy habits. For each dimension, children were asked 
whether their outcome would have been more/better, less/worse, or about the same if 
COVID-19 had not taken place. Whether reported subjective treatment effects have 
a causal content depends crucially on two assumptions: first, that counterfactual out-
comes are measured without error and, second, that survey respondents have well-
formed knowledge of counterfactual scenarios. The survey questionnaire has been 
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constructed in a way that it minimizes the risk of failing these assumptions, although 
such risk cannot be eliminated. Therefore, our estimates are a step closer to estimat-
ing the causal effect of COVID-19 on children but cannot be claimed causal unless 
the assumptions are fully validated.

Our empirical approach to elicit treatment effects from exposure to the COVID-
19 pandemic is inspired by a surging literature that uses subjective expectations 
to understand decision-making under uncertainty. The subjective expectations 
approach, pioneered by Manski (1990), has been recently used in human capital 
models by Manski (2018), Arcidiacono et  al. (2020), Wiswall and Zafar (2021). 
Giustinelli and Shapiro (2019) have investigated how survey questions eliciting 
potential outcomes in counterfactual situations prove useful in identifying subjective 
treatment effects of health shocks and policies. The contribution closer to ours is 
Aucejo et al. (2020), which investigates subjective treatment effects of the COVID-
19 treatment for bachelor students on outcomes such as their GPA, the probability of 
completing or delaying graduation, and expectations about employment and earn-
ings. Estimating subjective treatment effects requires eliciting subjective expecta-
tions about counterfactual outcomes that would have been realized in the absence of 
COVID-19 within a survey experiment. In the experiment, every unit is both in the 
treatment (observed realizations with COVID-19) and in the control group (hypo-
thetical realizations in the absence of COVID-19). The outcomes prevailing in the 
control group are elicited through the survey questionnaire.

This paper follows the approach of Aucejo et al. (2020) and recovers the subjec-
tive appraisal of the COVID-19 treatment effect on children’s well-being, thereby 
leading to novel estimates of the subjective treatment effects of COVID-19. Such 
estimates are elicited through a survey questionnaire and are specific to each 
respondent. We are hence capable of depicting heterogeneity in the distribution of 
effects and relate this heterogeneity to the characteristics of the respondents. Chil-
dren report negative effects of COVID-19 on subjective health and on schooling out-
comes, which are important dimensions of their well-being (see also Sandner et al. 
2023). We also find that COVID-19 has produced disruptions in time used to interact 
within the family as well as for socialization and learning purposes (and therefore 
opportunities for investments in human capital) only for children with low-educated 
mothers (see also Grewenig et  al. 2021). Such estimates reveal potential channels 
through which COVID-19 has impacted actual and future well-being opportunities 
of children.

2  Empirical framework

2.1  Context and the survey instrument

The first case of COVID-19 was reported in Luxembourg in March 2020. The gov-
ernment called more or less immediately for a lockdown owing to the raising infec-
tion rates in Europe. Schools closed from 16th March 2020 to May 2020 and stu-
dents worked from home. Thereafter, they gradually returned to school with strict 
social and physical prevention measures in place. From September 2020 to July 
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2021, they could attend school apart from two weeks owing to a second lockdown in 
Winter 2020. Teachers offered distance education for those unable to attend. From 
January 2021, social and physical distancing measures were gradually lifted.

Data used in this paper come from an original survey developed at the Univer-
sity of Luxembourg for the COVID-Kids II project. The project COVID-Kids II was 
advertised extensively on social media platforms (e.g., Facebook, Instagram, What-
sApp). Convenient sampling of parents/guardians and educators was used to recruit 
secondary school-age children in state and private schools to participate in the pro-
ject. Diversity was sought in terms of school type and socio-economic status (based 
on the International Standard Classification of Occupations ISCO 08 and the Inter-
national Socio-Economic Index of Occupational Status ISEI-08). While the survey 
was advertised on social media, the second author also approached 14 head teach-
ers of private schools and asked them to invite their students to complete either the 
online questionnaire or a pen-and-paper version (if students preferred) at home (see 
Kirsch and Vaiouli 2023). Seven head teachers asked students to complete the online 
questionnaires and two distributed the pen-and-paper questionnaires. Participants 
could complete it in a language of their choice (Luxembourgish, German, French, 
English, Portuguese) upon their parents’ informed consent. The data was collected 
between 7th June and 15th July 2021 and 365 adolescents aged 12–16 took part. Of 
these, 83% attended private schools, and 17% state schools. 36 students from two 
private schools completed the pen-and-paper questionnaires (for more details see 
Bebić-Crestany et al. 2023).

The self-report questionnaire used in COVID-Kids II included items relevant to 
children’s life satisfaction, subjective well-being, and school performance that came 
from validated screening tools on children’s subjective well-being (e.g., Rees and 
Main 2016) and from the PISA data. The translations into Luxembourgish, German, 
French, English, and Portuguese were developed and validated through back-trans-
lations by four multilingual members of the COVID-Kids II team. The COVID-Kids 
II survey comprised 64 questions divided into three sections. In the first section, 
children report their (and their parents’) socio-demographic characteristics (age, 
gender, household composition, parents’ employment status, parents’ educational 
attainment) as well as dwelling characteristics (type of dwelling, existence of out-
door space). The second section collects information on children’s subjective well-
being, attitudes and preferences, leisure activities, and learning experiences at home 
and school. We collect information about 15 outcomes that are investigated in this 
study (more below). Each outcome is elicited through a battery of survey questions, 
whose response scale varies between a minimum (indicating little quantity/poor 
quality/low intensity) to a maximum (indicating high quantity/high quality/high 
intensity). For instance, one of the outcomes is “General Health” which is captured 
by a question investigating the actual self-assessed level of health at the time of the 
survey. The response ranges between poor health (1) to good health (5). We resort to 
the responses to these questions to assess measures of the levels of the outcomes of 
interest. The final part of the survey addresses children’s subjective estimates of the 
pandemic treatment effects on a variety of dimensions of well-being (e.g., health, 
sociality, school, and family). To this end, the survey asks questions about what life 
would have been like without COVID-19. To the extent that such responses vary 
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across children, the survey is thus capable of addressing heterogeneity in subjective 
treatment effects. The questionnaire and the description of the data are presented by 
Kirsch et al. (2021b).

2.2  Assessing subjective treatment effects

In causal inference literature, the treatment effect is the difference between realized 
and counterfactual outcomes, which would have been observed in the absence of a 
given event or intervention, holding all the rest as fixed (for a review, see Imbens 
and Wooldridge 2009). Counterfactual outcomes are seldom observable, making the 
problem of causal inference one of missing information.

In our setting, the main treatment is the insurgence of COVID-19 and the disrup-
tions that behavioural and policy responses to the pandemic have brought about. The 
potential outcome of child i in the presence of COVID-19, denoted Yi(COVID − 19) 
is observable in Spring 2021 for an array of 15 relevant dimensions of children’s 
well-being. This outcome can be measured on a qualitative ordinal scale or in terms 
of the probability of achieving the best outcome. We define Yi(w∕out COVID − 19) 
as the counterfactual outcome that would have been achieved in the absence of 
COVID-19, all other factors being equal. This outcome is not observable. The indi-
vidual treatment effect, denoted

measures the change in outcomes of child i that is attributable to COVID-19. The 
effect TEi is also unobservable.

One can adopt econometric techniques to produce estimates of moments of the 
distribution of TEi, such as its average E[TEi]. Identifying such moments is not an 
easy task, as all children were exposed to COVID-19 at the same time, and imple-
menting (quasi-)randomization strategies is difficult. Before-after estimators also fail 
to capture treatment effects in the presence of time-varying confounders related to 
pandemic. Furthermore, aggregate estimators of treatment effects would neglect the 
heterogeneity of responses in the data, focusing on one or a few moments of inter-
est in the distribution of TEi. It is likely that exposure to COVID-19 led to highly 
heterogeneous responses among children along some lines that are not observable or 
revealed by the data.

We explore an alternative strategy. Within the survey, we elicited the children’s 
subjective appraisal of the COVID-19 impact on the relevant outcomes. Each 
child is requested to evaluate her/his own counterfactual outcome in the absence 
of COVID-19 and then report her/his subjective assessment of the treatment effect 
(TE). The wording of the key question, in Sect. 8 of the survey, is:

We now ask you to imagine yourself and your family in a different world where 
COVID-19 and all related changes have not happened. What would your life 
look like without COVID-19 now? Without COVID-19,…

Respondents are then provided with a list of 15 items, each concerning a relevant 
dimension of their well-being. The children are asked to assess whether outcomes in 

TEi = Yi(COVID − 19) − Yi(w∕outCOVID − 19),
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any specific dimension are more/better, about the same or less/worse had COVID-
19 not happened, compared to the actual situation in June–July 2021. The within-
person estimate of the COVID-19 effect has the advantage of being less plagues (as 
opposed to comparing average scores across treatment and control groups) by issues 
related to quantitative assessments of outcomes (see Bond and Lang 2019).

To reduce the cognitive burden on the children, the survey question asks them to 
report how their actual performance would have changed if COVID-19 had not 
occurred. The children’s responses, therefore, refer to the outcome they would have 
expected to achieve after removing the effect of COVID-19. If the effect of COVID-
19 is a negative effect on some outcomes, children would report more/better out-
comes in the absence of COVID-19. To simplify the exposition of treatment effects, 
we recode answers to directly measure the sign of such effect that children are asked 
to remove, thereby yielding an estimate of the subjective treatment effect of COVID-
19. Such an effect is bound to compare the post-pandemic outcomes to counterfac-
tual outcomes that would have been realized had COVID-19 not taken place. We 
measure treatment effects on a discrete scale taking three values: (i) value “ −1 ” 
when outcomes deteriorate due to COVID-19, that is, the respondent reports that 
her/his actual outcomes are worse/less than they would have been in the absence of 
COVID-19; (ii) value “ 0 ” if the outcomes are about the same with or without 
COVID-19; (iii) value “ +1 ” when outcomes improve due to COVID-19, that is the 
respondent reports that her/his actual outcomes are better/more than they would 
have been in the absence of COVID-19. We, thus, obtain a treatment indicator 
T̂Ei ∈ {−1, 0, 1} that captures improvement or deterioration in outcomes due to 
COVID-19. The scale of this indicator is arbitrary. Averaging T̂Ei across observa-
tions provides a metric of the direction of changes. We can also obtain alternative 
estimates of the features of the treatment effects which do not rely on the specific 
choice of cardinalization of the measurement scale of treatment effects, such as the 
probability the treatment effects are positive (i.e., Pr

[
T̂Ei = 1

]
 ) or the probability 

that the treatment effects are negative as the average of an indicator (i.e., 
Pr

[
T̂Ei = −1

]
 ) or the probability that treatment effects are zero (i.e., Pr

[
T̂Ei = 0

]
).

The treatment effects that we recover can be interpreted in subjective terms. 
Students, in fact, are asked to evaluate realized outcomes in the presence of 
COVID-19, to which everybody has been exposed (albeit to a different extent), and 
a counterfactual situation of which nobody in the sample has a direct experience. 
The counterfactual situation is, hence, replaced with a subjective evaluation of the 
prevailing outcome that the respondent would have expected to achieve in 2021 had 
COVID-19 treatment not existed. Treatment effects are identified under two key 
assumptions. First, there is no measurement error in the outcomes that we recover 
through the survey instrument. The robustness of this assumption depends on 
the type of outcome. Many outcomes refer to subjective evaluations of children’s 
conditions when the survey is made (such as their well-being, general health, and 
so on). These outcomes may be measured with error due to subjective biases in 
evaluation and reporting on an arbitrary measurement scale. However, the implied 
measurement error is less of a concern for treatment effect subjective evaluations, 
provided that the sources of potential biases have an equal impact on actual and 
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counterfactual subjective evaluations that cancel out in evaluations of changes in the 
outcome of individuals measured by the indicator TEi. Furthermore, in our data, the 
subjective treatment effect TEi is measured through an ordinal scale, which is bound 
to capture directions of changes (improvement or deterioration) without requesting 
respondents to quantify such changes, thereby avoiding reporting biases. The 
remaining outcomes, concerning aspects of time use within the family or measures 
of school performances, have been collected through carefully designed questions 
validated in previous studies (Kirsch et al. 2021a). The risk that measurement error 
affects the measurement of these dimensions is minimal.

The second assumption is that respondents have well-formed expectations regard-
ing counterfactual outcomes that would have prevailed in 2021 in the absence of 
COVID-19. This assumption is challenging. It is very likely that children have a 
clear knowledge of how their situation was one year ahead (pre-pandemic) and use 
this knowledge to project how that situation would have evolved in the absence of 
the pandemic. Identification of the subjective treatment effect requires children one 
additional effort compared to merely reporting pre-pandemic outcomes, that is, to 
disentangle those changes in outcomes that are attributable to pandemic-related fac-
tors from those factors that are time-varying, correlated with outcomes but unrelated 
to the treatment. The wording of the questionnaire has been explicitly designed to 
clarify this point to the respondents by asking them to focus on all changes in their 
lives and those of their relatives that they believe could be attributed to the pan-
demic, while leaving any other aspect as fixed in the comparison.

The latter assumption is difficult to validate in the data without knowledge of 
the pre-pandemic outcomes of respondents. If violated, the treatment effect would 
recover a before-after estimate. The estimate would be nonetheless interesting per 
se for at least two reasons. First, the estimate would be specific to the individual, 
thereby representing beliefs upon which children and/or their families may act. Sec-
ond, the estimates would recover direct (for instance, effects related to school clo-
sures and reduced in-person socialization) and mediated effects (for instance, effects 
related to increased exposure to social media) combined, thereby increasing sources 
of heterogeneity of COVID-19 treatment effects. We study in a regression frame-
work the extent to which heterogeneous effects are related to demographics, family 
and housing resources, and school experience observed in the survey. The regression 
results are descriptive in nature and bear no causal content, as heterogeneity in sub-
jective treatment effects may depend on unobservable traits that are correlated with 
potential outcomes and with the treatment.

2.3  The data

Data have been collected with an online questionnaire for a sample of N = 365 chil-
dren enrolled in secondary education in Luxembourg. The final sample excludes 
those outside the age range 12–16 (with some exceptions of students aged 11 but 
attending the same grade as 12-years-old peers), those who spent less than 8 min on 
the online questionnaire, missed more than 50% of the answers in the entire ques-
tionnaire, and omitted to answer questions on school satisfaction and performance. 
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The using sample shrinks to 332 children. A large majority of sampled children 
(83%) was enrolled in 6 of the 18 private schools in Luxembourg. Private schools 
in Luxembourg can follow either National or independent curricula and can be tui-
tion-free or charge substantial fees. Importantly, these schools attract students with 
different educational and linguistic needs, aspirations, and socio-economic back-
grounds. As noted by Kirsch et al (2022), it is estimated that 75% of children aged 
6–16 attended one of the private schools selected in this project. The using sample 
consists of 4% of this particular school population. To mitigate issues on data repre-
sentativeness, several actions were undertaken, including extensive communication 
of the survey to schools, teachers, and students, offering multiple modes of response 
to the survey, and making questionnaires available in multiple languages.

Some caveats to the sampling strategy are worth mentioning. While there are no 
statistical differences in parental (occupational) characteristics between children 
across private and public schools in the survey (see Bebić-Crestany et al. 2023), our 
sampling design does not allow to avoid self-selection of respondents within each 
school. Selection may occur along the lines of unobservable traits, such as the will-
ingness of parents and children to engage in responding to online surveys, that could 
affect the representativeness of the samples and limit the external validity of our 
estimates.

Table 1 reports summary statistics of the sample, which includes a majority of 
girls (70%), aged on average 14.14 years and living in a village (58%). The descrip-
tion based on SES shows a high fraction of children whose mother holds a univer-
sity degree (62%) and is employed (85%). Most of the respondents attended child-
care when aged 0–2 (73%) and are enrolled in a private school (83%).

Table 2 provides descriptive statistics for the 15 dimensions of child well-being 
(see also Kirsch et al. 2022). Columns (1–4) report statistics about the well-being 
indicators as observed at the time of the survey. In column (5) we focus on the prob-
ability that a child responds with a positive or strongly positive response item to a 
question eliciting one of the 15 dimensions of well-being. About 58% of children are 
in Good health, whereas less than 50% of the participants report healthy habits: 45% 
are Doing sports often, and 34% are Eating unhealthy food. During the pandemic, 
22% of children declare spending Time with parents (for instance, playing games), 
83% spend time Dining with parents (indicating proximity to the family), and 42% 
of children spend time Talking with parents (indicating quality time). The question-
naire elicits information about the use of connected devices. Nearly 65% of children 
report an Intense use of pc or tablet, and 38% are Playing video games. The survey 
goes on to collect information about experiences with school. About 75% of children 
are currently Satisfied with school, 50% have an Interest in school, 75% of children 
are satisfied with their Average school marks, whereas 17% experience Difficulties 
at school. Lastly, we observe that 75% of children are often Using social networks, 
whereas only a minority is currently spending a considerable amount of time Using 
the internet. 

We employ a logit regression to assess the partial correlations of the demograph-
ics, family and housing resources, and school experience on the probability of 
reporting a positive or strongly positive response to any of the 15 outcomes of well-
being indicators.
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We report the marginal effects of each regressor in the Appendix (Fig.  2). 
Overall, we find evidence that gender, age, living in a city, family resources captured 
by ownership of a computer, the number of books available to children at home, and 
the presence of quiet space to work are significant predictors of levels of well-being 
reported by the surveyed children.

In the following section, we analyze the distribution of subjective treatment 
effects of COVID-19 for each of these 15 dimensions of well-being highlighted 
above.

3  Results about subjective treatment effects

Table 3 reports estimates of the subjective treatment effects. In columns (1)–(3), we 
provide estimates of the probability that in our sample outcomes are better/more, 
about the same or worse/less compared to what they would have been without 
COVID-19. These categories are mutually exclusive and allow to understand 
whether positive or negative treatment effects are dominating each well-being 
dimension. We also report in column (4) the average value of T̂Ei in the sample 
for each well-being dimension. This estimate is useful to depict the sign and 
significance of the subjective treatment effects. Column (4) provides evidence that 

Table 1  Descriptive statistics of covariates

Mean Standard devia-
tion

Min Max N

(1) (2) (3) (4) (5)

Demographics
Age 14.14 1.42 11 16 332
Female (1 = yes) 0.70 0.46 0 1 331
Living in a city (1 = yes) 0.42 0.49 0 1 321
Healthy weight (1 = yes) 0.74 0.44 0 1 304
Family environment
Family size 3.30 1.05 1 5 331
High-educated mother (1 = yes) 0.62 0.49 0 1 253
Non-working mother (1 = yes) 0.15 0.36 0 1 301
High-income family (1 = yes) 0.17 0.37 0 1 327
Home resources
House with garden (1 = yes) 0.75 0.43 0 1 329
Many books at home (1 = yes) 0.60 0.49 0 1 329
Owning a computer (1 = yes) 0.67 0.47 0 1 328
Owning a tablet (1 = yes) 0.66 0.47 0 1 327
School experience
Childcare (1 = yes) 0.73 0.45 0 1 326
State school (1 = yes) 0.17 0.37 0 1 330
Special educational needs (1 = yes) 0.09 0.29 0 1 329
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treatment effects are largely significant across many dimensions except for unhealthy 
food consumption and for variables measuring the time spent with parents. In these 
cases, the subjective average effect is indistinguishable from zero.

Treatment effects estimates are available at the individual level. We can study 
heterogeneity in the distribution of these effects within a regression framework for 
each well-being dimension separately. We run a multiple logit regression for the T̂Ei 
indicator for each well-being dimension separately, following the model:

where Xi is a vector of individual observables including demographics, family and 
home resources, and school experience variables. All controls are dummy variables 
and are featured in Table  1. The model also controls for the level of the reference 
outcome, denoted WBi . In this way, we disentangle effects related to the extent of well-
being registered by any indicator from the effect of observable heterogeneity. f is the 
logistic function. The parameters are specific to each outcome. We derive marginal 
treatment effects only for categories k = −1 (worse/less) and k = 1 (better/more), 
which correspond to the change in probability that a positive or negative treatment 
effect is observed in correspondence to the fact that a certain driver of heterogeneity is 
observed or not, leaving all the other drivers as fixed. Figure 1 reports marginal effects 
of covariates on the probability of reporting positive or negative subjective evaluations 
of COVID-19 effects, alongside the 95% CI. Each panel of the figure corresponds to 
an outcome (and hence a different dependent variable). Control variables are on the 
vertical axis, while the magnitude of the marginal effects for the probability of worse/
less or better/more treatment effects is on the horizontal axis.

We now discuss patterns of treatment effects from Table 3 and the role of driv-
ers of heterogeneity (as captured by marginal treatment effects in Fig. 1) for each 
dimension of well-being separately.

General health A large majority of children (about 70%) report zero treatment 
effect of COVID-19 on their general health. The rest of the children report, in large 
majority, negative treatment effects. The average effect (column 4) turns out to be 
negative and significant. We find that home resources, as measured by the presence 
of books at home, significantly correlate with a reduced risk of negative impacts of 
COVID-19 on general health. Attending early childcare (when aged 1–5) and own-
ing a computer, instead, correlates with rising the probability of achieving better 
health outcomes due to COVID-19, even after holding family resources as fixed.

Doing sports Almost 40% of children declare a reduction in their sports activ-
ity due to COVID-19 restrictions. We find weak evidence that family resources, as 
measured by the probability of owning a PC or a tablet, correlate with rising sports 
activities due to COVID-19. Treatment effects do not vary along other dimensions.

Eating unhealthy food We do not detect significant changes in unhealthy diet due to 
COVID-19. Only a small fraction of children, about 14%, report an increase in unhealthy 
food consumption due to COVID-19, while a similar proportion reports a reduction in the 
consumption of unhealthy food. The two changes counterbalance each other.

Time with parents, talking with parents, dining with parents Table 3 shows that a sub-
stantial proportion of children report that the time they spent with parents on different 

(1)Pr

[
T̂Ei = k|X,WB

]
= f

(
�k + �kXi + �kWBi

)
, k ∈ {−1, 0, 1},
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activities has not varied by the effect of COVID-19, providing evidence that the pandemic 
did not alter the habits of most children as reported in the second year of the pandemic 
when children were back at school. A share of 17% of children report that the time spent 
with parents increased, while 14% of children report an increase of the time talking with 
parents on account of COVID-19. At the same time, similar shares of children reported 
a reduction in these two activities due to COVID-19. These estimates hint that COVID-
19 had, on average, no impact on time and quality of the time children spent with their 

Fig. 1  Average marginal effect of covariates on subjective treatment effect. The figure reports 
marginal treatment effects issued from estimating Eq. (1) with 95% CI. Each model estimated separately 
on 15 child well-being outcomes. Effects are reported for response items {−1, 1} , that is for treatment 
effect items “worse/less” (in black, solid line), and “better/more” (in red, dashed line)
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parents in 2021, as reported by children. However, subjective estimates of treatment 
effects also uncover substantial heterogeneity at the individual level about the direction 
of the effects of COVID-19, which would compensate on average. We find, instead, evi-
dence that COVID-19 has deteriorated opportunities to dine with parents (a moment 
in which all members of the family interact and exchange), while the effect is positive 
only for a share of 7%, leading to an average negative effect on the sample. Heterogene-
ity analysis confirms that maternal education has a positive impact on subjective treat-
ment effects. Children with highly-educated mothers tend to display higher chances that 
COVID-19 has increased their time spent alone with parents or dining with family. How-
ever, the effect of maternal education on the probability that COVID-19 subjective effects 
are negative is non-significant. Complementarity between the quality of mothers and the 
time spent with children is likely due to the higher use of smart working for this group of 
women.

Using computer, playing video games A large proportion of children, about 30%, 
report that the time they spend using a computer and playing videogames has increased 
due to COVID-19. Only less than 15% report a negative impact of COVID-19 on these 
dimensions. Heterogeneity analysis reveals interesting patterns. Owning a computer does 
not significantly affect the probability that the child increases (or decreases) the use of that 
computer due to COVID-19. We find, instead, an impact on playing video games. Chil-
dren who own a computer (as opposed to those who share a computer at home or only 
own a video game platform, about one-third of the sample) are more (less) likely to report 
that, due to COVID-19, they have decreased (increased) the time they spend on video 
games. Owning a computer offers more working/leisure opportunities to children besides 
playing video games which, combined with the increased stimuli from school and peers 
during COVID-19 times, contribute to reducing time on video games. Home resources 
availability and attendance of childcare seem to produce significant positive effects, both 
by rising the probability of increasing the use of computer and reducing the chances that 
more of the time on computer is spent on video games.

Satisfaction with school, interest in school, average school marks, difficulties at 
school COVID-19 significantly reduces satisfaction and interest in school, as well as 
average marks, while increasing difficulties in school. We do not detect significant 
differences attributable to the drivers we consider, with some exceptions. Children 
in larger families tend to report more dissatisfaction and difficulties at school. Chil-
dren who attended a day-care centre or had a nanny when they were aged 1 to 3 are 
also found to report a decrease in satisfaction with school, as well as an increase in 
difficulties at school due to COVID-19.

Using internet, using social networks The two dimensions are entangled. There 
has been a small, yet significant, positive effect of COVID-19 on the use of the inter-
net and social networks among children. We find evidence that this effect is chan-
nelled by mothers’ education, holding all the rest as fixed. Such heterogeneity may 
be related to differences in parenting styles based on parental education.

Regression analysis reveals that maternal education and early childcare 
attendance are persistent drivers of COVID-19 treatment effects heterogeneity (see 
Fig. 3 in the Appendix). Housing resources and demographics, particularly gender, 
which explain heterogeneity in levels, have little role in explaining heterogeneity 
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in subjective treatment effects. Columns (5)–(13) of Table 3 recover heterogeneity 
across relevant sub-groups of the population. We measure T̂Ei for each sub-group.

Subjective treatment effects largely coincide across genders (columns 5–7). Girls 
spend significantly less time with parents than boys, with no differences in the qual-
ity of time use. Mother’s education seems to have an insurance role against the nega-
tive effects of COVID-19 (columns 8–10). We distinguish between the highly edu-
cated mothers (those with a tertiary education, 62% in the sample) and mothers with 
lower qualifications (with at most a high-school degree). Children with high-edu-
cated mothers are less likely to reduce interactions with parents. Compared to those 
with low-qualified mothers, they also spend more time on the internet and social 
media, indicating a larger ability to cope with socialization shocks.

Early childcare attendance is increasingly seen as a substitute for parental investments 
in early skills formation, especially for less well-off families. Compared to non-attending 
children, those who recalled attending a daycare centre or having a nanny, report signifi-
cantly stronger negative effects of COVID-19 on health, sports practice, satisfaction, and 
performance at school (columns 11–13). Early childcare attendance or the use of nannies 
facilitates the labour market attachment of mothers, thereby expanding the income capac-
ity of the family of origin and improving investments in their children. As a result, such 
children are exposed to better resources at home due to the mediating impact on maternal 
employment, leading to better outcomes and wider chances to see achievements being 
reduced in dimensions (such as health, sport, and school experience) affected by COVID-
19. Early childcare attendance can have effects that manifest primarily through non-cog-
nitive dimensions of children’s abilities (Morando and Platt 2022). Consistently with this 
evidence, we find that children attending early childcare report having more opportunities 
for socializing with peers through social media and facing fewer difficulties at school due 
to COVID-19 compared to other children.

4  Discussion

Subjective treatment effects of COVID-19 have been elicited for a sample of children aged 
12–16 living in Luxembourg. Effects refer to dimensions of well-being that have already 
materialized for children when they participate in the survey. We make use of these data 
to deliver three contributions to the literature. First, we deliver evidence about the size 
and magnitude of subjective treatment effects about a well-known and commonly under-
stood phenomenon elicited among young respondents. Differently from recent literature 
addressing students’ earning expectations (Arcidiacono et  al. 2020; Diaz-Serrano and 
Nilsson 2022), our interest is on outcomes for which children have a direct, personal, and 
daily experience, both before and during the pandemic. Second, we contribute knowledge 
about the impact of COVID-19 on the well-being of younger people, largely affected by 
school closures and increased pandemic-related uncertainty. Children report lower health 
and reduced ability to practice sports due to COVID-19. They also report increased use of 
connected devices and social networks. Satisfaction and performance at school have also 
been affected by COVID-19, with effects going in the expected direction. Third, we lever-
age the fact that subjective treatment effects are reported at the individual level to study 
their heterogeneity. We document substantial heterogeneity along the lines of resources 
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available to the children, including the mother’s education, housing characteristics, and 
early educational investments. In contrast, differences based on gender and family compo-
sition (which correlate instead with the outcomes levels registered in Spring 2021) are not 
relevant drivers of treatment effects heterogeneity.

The survey collects information about key covariates, which we use to explain the 
drivers of heterogeneity. We assess how covariates explain treatment effects heterogeneity 
rather than measuring the impact of covariates on the average effects. Our analysis con-
firms that demographics have little role in explaining heterogeneity. Resources available 
to the children via their family of origin have a major impact. The indicators for mother 
education and for early childcare attendance when aged 1–3 (a dimension closely related 
to mothers’ attachment to the labour market, when the child was born, and a proxy for 
actual attachment to the labour market) are by far the most relevant drivers.

Mother’s education has an insurance effect vis-à-vis the consequences of the pandemic 
on well-being dimensions related to socialization within the family (time with parents) 
and with peers, as well as school experience. Children whose mothers have a university 
degree (more likely to benefit from smart work arrangements) did not reduce their time 
(quantity and quality) spent with parents due to the pandemic. By contrast, about 20% of 
children with less qualified mothers reported spending less time with parents due to the 
pandemic. Our findings align with those of Bonal and Gonzalez (2020), suggesting that 
middle- and upper-class families (as captured by parents’ education or available resources 
at home) were better equipped to maintain high education standards during periods of dis-
tance learning and enhance their learning and socialization experiences. Arguably, most 
of these activities are carried out by children and parents together, implying an increased 
demand for time spent within the family. While adolescents whose mothers had higher 
education degrees were more likely to report a trend of reduction in time spent with their 
family over the pandemic period (Bebić-Crestany et al. 2023), the subjective treatment 
effect estimates are positive, implying that for this group the negative trend could have 
been even stronger in the absence of the pandemic. Time spent in the family can enhance 
adolescents’ educational and social outcomes (which will become evident only upon 
school completion). Our results identify a mechanism through which the COVID-19 epi-
demic has affected the educational outcomes of children unevenly across the population 
while reinforcing intergenerational persistence of education.

Mothers with a university degree also enjoy high incomes on average, which can be 
invested in purchasing personal computers and other devices used for distance learning 
purposes. The pandemic has increased the adoption of such devices only in families with 
mothers holding a university degree, highlighting another channel through which moth-
ers’ education can protect children against learning losses due to school disruptions. Simi-
lar results for comparable age groups in Italy are found by Contini et al. (2022), show-
ing that school closures have reduced math skills for children with low-qualified mothers. 
Lastly, we find that the subjective effects of COVID-19 vary according to attendance at 
early childcare institutions when the respondent was 1–3 years old. Early childcare attend-
ance does not seem to provide insurance against the effects of COVID-19. Instead, attend-
ance is correlated with more pronounced negative effects of COVID-19. The mechanisms 
behind these effects are unclear and deserve further investigation.
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Appendix

See Figs. 2 and 3.

Fig. 2  Marginal effects of covariates on outcomes Yi(COVID − 19) . The figure reports Logit 
coefficients and 95% CI of regression of an indicator taking value 1 if the child reports a positive level of 
well-being for each of the 15 dimensions separately (and 0 otherwise)
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Fig. 3  Marginal effects of covariates on T̂E
i
 . The figure reports OLS coefficients and 95% CI 

of regression of the subjective treatment effect index T̂Ei on the list of covariates used in model (1). 
Marginal treatment effect issued from estimating Eq. (1), with 95% CI
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