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Abstract

In this paper we investigate the household demand for childcare
during lunchtime at school using a stated preferences approach. Data
are collected through phone-structured interviews to 905 residents
with children in the German-speaking region of Switzerland during
2007. Poisson models with random and fixed effects are used to ex-
plore factors affecting the demand. Ordinal probit models are also
considered as an alternative to count data models. The results show
that price, household income, satisfaction with the current childcare
service, family composition, and the area of residence significantly af-
fect the number of weekly services demanded. We estimate that the
willingness to pay for childcare during lunchtime is between 7.90 and
11.70 Swiss francs per day and does not depend on household income.

Keywords: Childcare service, school meal service, panel count
data, Poisson regression, willingness to pay, ordinal probit model.

JEL classification: D12, H31, H42, J13

*Department of Economics, University of Lugano and ETH Zurich, Switzerland.

fDepartment of Engineering, University of Bergamo, Italy and Department of Eco-
nomics, University of Lugano, Switzerland. Corresponding author. E-mail: giu-
liano.masiero@unibg.it. The empirical analysis reported in this paper exploits a dataset
built for a project commissioned to the Institute of Economics at the University of Lugano
and financed by four Swiss cantons (Aargau, Basel-City, Basel-Land and Solothurn).

iDepartment of Economics, University of Lugano, Switzerland.



1 Introduction

In most OECD countries, parents face considerable challenges when trying
to reconcile their family and work commitments, since all-day childcare fa-
cilities are not always available (OECD 2007). Parents who decide to work
full-time or part-time may pay a substantial amount for private childcare
services. Other parents prefer to stay out of the job market and provide
full-time care directly to their children. Problems with the organization of
care before and after school hours and during lunchtime are substantial,
particularly for families with children at primary school. Supervised school
meals service and extracurricular activities may improve household choices
and are probably beneficial to those parents who give value to opportunities
at work.

The analysis of household preferences and willingness to pay for school
meal and childcare services may represent an important step towards poli-
cies aiming at improving reconciliation between family and work life. In
Switzerland, municipalities are mainly responsible for the decision to offer
supervised school meal services.! Since cantonal (state) authorities usually
play a secondary role in this decision process, the supply of childcare during
lunchtime and school meal services is rather heterogeneous across and within
cantons.? In several cantons, most of the municipalities do not supply su-
pervised school meal services but many of them have recently discussed the
possibility to increase the supply. Local governments can provide a childcare

and meal services during lunchtime, between morning classes and afternoon

!'Usually, school time is organized in two periods: morning classes (8.30 a.m. - 11.30
a.m.) and afternoon classes (1.30 p.m. - 4 p.m.). During the lunchtime break children can
have their lunch, play and rest if a school service is available, or alternatively go home.

2Switzerland is a federal State with a largely decentralized education system. Primary
school education is mandatory and generally supplied by the State. The tasks of the
education system are shared between three levels of government - the Confederation,
the cantons and the municipalities - which work together in their respective areas of
responsibility to ensure high quality in education. The organization and the regulation
of the education system is not homogeneous across the territory, since each of the 26
cantons has its own subsystem of primary schools. The cantons and their municipalities
are responsible for the organization and financing of primary schools. In particular,
municipalities assume competences on pre-school, primary and lower secondary levels.



classes. When a supervised school meal service is not available, parents look
after their children between morning and afternoon classes or use some infor-
mal care mode provided by relatives, neighbours or friends. Moreover, those
municipalities already providing school meal services usually set a relatively
low price, which is unsatisfactory because it does not cover the average cost
of the service. This pricing policy has led to financial problems. Conse-
quently, municipalities that are interested in providing childcare and school
meal services are also interested in learning more about the willingness to
pay of households.

In this paper, we investigate the demand for school meals and childcare
during lunchtime at primary schools in Swiss cantons characterized by a lack
of supply of supervised school meal services. We consider four cantons which
are representative of the northwest part of Switzerland. These cantons and
their municipalities are about improving the supply of childcare services at
primary school, by introducing a supervised meal service available between
the end of the morning classes and the beginning of the afternoon classes.
Using a stated preferences approach, we analyse the hypothetical weekly
demand of school meals and childcare, conditional on household and service
characteristics. First, we collect data on the weekly demand of school meals
and childcare by 905 households. We then apply count data models to
study factors affecting household preferences. Ordinal probit models are
also considered as an alternative to count data models. Finally, we assess
the willingness to pay for the new service and discuss improvements in the
pricing policy for an efficient provision of school meal and childcare services.

The literature lacks empirical studies on the demand for supervised
school meals. Some studies vaguely relate to our analysis, although their
focus is on the demand for different types of diet rather than the demand
for meals. Lee (1987) investigates the demand for varied diet in US house-
holds between 1977 and 1978. Count data approaches, such as the Poisson
model and the negative binomial model, are used to examine the impact of
household characteristics on the number of different food items consumed

during a week. The results show that an increase in food expenditure in-



creases the number of food items consumed at home. Moreover, the number
of food items consumed at home is positively related to the number of house-
hold members. Akin et al. (1983) analyse participation in the US National
School Lunch Program by 1222 children. Following the traditional utility
theory, the authors write the demand for school meals as a function of the
price of meals, the price of complements and substitutes, the budget con-
straint and several socioeconomic characteristics. A vector of nutrient taste
variables is added to the demand function. The demand is estimated by
means of ordered probit models where the dependent variable is the quan-
tity of school meals. Based on the estimates, a 50 percent increase in the full
price of school lunches for students is expected to reduce the participation in
the National Program by 20 percent. The authors affirm that taste variables
are important in assessing the demand for school meals. Park and Capps
(1997) estimate the demand for prepared meals by US households using the
1987-1988 Nationwide Food Consumption Survey and applying a Heckman
two-stage procedure. Prepared meals are defined as those ready to eat and to
cook. Households with younger, more educated and time-constrained man-
agers are more likely to purchase prepared meals. Income elasticities range
from 0.07 to 0.13, while own-price elasticities range from -0.23 to -0.66. The
presence of teenagers in a household is positively associated with expen-
ditures of prepared meals. Moon et al. (2002) identify socioeconomic and
demographic factors affecting the demand for varied diet as measured by the
count of food items and the Entropy index. The authors use data collected
in Bulgaria in 1997. Consumer preferences for food variety exhibit different
patterns depending on the length of time allowed for consumption. Daily
variety deviates from weekly and monthly variety and regional effects differ
across periods. Finally, some studies focus on health problems related to
school lunches. Schanzenbach (2009), for instance, investigates the effects of
participation in the National School Lunch Program. Although initial rates
of obesity are similar among participants and non-participants, the rate of
obesity among participants is higher after some time.

Through this paper, we provide a first empirical analysis of the demand



for meal and childcare services at primary school in Switzerland. Our analy-
sis allows to disentangle factors affecting household choices and to calculate
the willingness to pay for meal and childcare services at school. We believe
this represents an original contribution to the modest economic literature
on the demand for school meal services.

The remainder of the article is structured as follows. In Section 2, we
specify a model of the demand for supervised school meals. Section 3 is de-
voted to the survey design and data description. In Section 4 and Section 5,
we present the estimation results of our model and calculate the willingness
to pay for supervised school meal services by Swiss households respectively.
The use of ordinal probit models as an alternative to count data models is
discussed in Section 6. Concluding remarks and policy considerations are

discussed in Section 7.

2 Model specification

Family decisions regarding the demand for school meal and childcare services
depend upon several factors, primarily job opportunities and constraints,
and preferences for family life. The analysis of the relationship between
household choices in the labour market and the demand for school services
is beyond the scope of this paper. Instead, we focus on the demand for
supervised school meals consequently to household decisions in the labour
market, and try to disentangle how different family characteristics are related
to this demand. Hence, we hypothesize that the household demand for school

meal and childcare services is generated by the following function:

where () is the hypothetical number of supervised meals per week and z is a
vector of k socioeconomic variables, including household income, and meals
price.

To specify an econometric model, it is worth noticing that the dependent
variable in the above equation (1) is a count variable that indicates the num-

ber of times parents buy supervised school meal services for their children



within a week. Linear regression models are not suitable for count outcomes
since the estimation results can be inefficient and biased. Models that specif-
ically account for the generation process of the data are more suitable for
count outcomes. In the literature, we find two main econometric approaches:
the Poisson regression and the negative binomial regression. Some authors
(Akin et al., 1983) also use ordered logit or probit models. However, the
econometric literature (Greene, 2003; Cameron and Trivedi, 2005) advises
count models as the most appropriate approach.? Finally, count models offer
the advantage that the calculation of consumer surplus is relatively simple.
Several studies apply count models to explore, for instance, the demand for
hospitalizations, the number of beverages, the number of visits to a national
park, or the number of patents. Cameron and Trivedi (1986) analyse factors
affecting the frequency of doctors consultations, Mullahy (1986) explores
factors that influence the number of beverages, and Carpio et al. (2008)
investigate the demand for agritourism in the United States.

To estimate the demand model, we first consider a Poisson regression.
Unobserved heterogeneity that remains constant over time is taken into ac-
count by means of random effects (RE) and a fixed effects (FE) versions
of the Poisson panel regression.* Our model includes several time-invariant
covariates and one time-variant variable, the price. For this reason, the esti-
mation results obtained with the fixed effects version are not very interest-
ing. For comparison purposes with the Poisson regression, we also estimate
the demand model using a negative binomial regression. The possibility of
applying a two-part model and a zero-inflated count model has also been
discussed. However, due to the fact that the zeros and the positive values
in our sample come from the same generation process (see Section 3), these
econometric approaches are not advisable (Cameron and Trivedi, 2005).

To focus on the Poisson model, we recall that the Poisson probability

3For the purpose of comparison we also estimate ordered models and report the results
in Section 6.

4See Hausman et al. (1984), Cameron and Trivedi (1998), Greene (2003) and Baltagi
(2008) for details on Poisson regressions for panel data.



density function can be written as:

e M\

q

: (2)

where ¢ = 0,1, 2, ... is a random variable indicating the number of times an
event occurs, and A is the parameter of the Poisson distribution. Precisely,
A is the expected number of times an event occurs within a given time. This
is a one-parameter distribution with both the mean and the variance of ()
equal to \.

In our case, the Poisson distribution defined by (2) assumes that all
families have the same expected demand in terms of the number of school
meal and childcare services. Since this assumption may not be very realistic,
we can allow for heterogeneity in A by using the following Poisson regression

model:

Ai = exp(zi3), (3)

where ), is a function of vector of socioeconomic characteristics of the house-
hold and price for the service (z;;). The subscript ¢ indicates the household
and (8 are parameters. Taking the exponential of z;3 forces the expected
count A to be positive, which is required by the Poisson distribution.
Socioeconomic control variables (zj) provide information on the price for
meal service (Price), the household monthly income (Income), the structure
of the family in terms of number of members and their age, the level of
education, work constraints and the area of residence of the households, and
satisfaction with the current care mode. More precisely, we include dummy
variables to capture whether the child is cared by non-family members ( Care
by others),” whether the family lives in urban or rural area ( Urban), and the
canton of residence (AG, BL, BS, or SO). We also include a dummy to
indicate if the respondent is the child’s mother (Mother), whether or not

SParents can ask relatives, neighbours or friends to look after their children during
lunchtime. This type of childcare is usually unpaid.
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the respondent is a foreigner (Nationality), and has a university degree ( Uni-
versity). Other covariates includes the age of the respondent (Age) and
the percentage of work of the respondent ( Work). In addition, we consider
household satisfaction with the current care mode (Satisfaction) and the age
of the child (Child age). If the family has more than one child, the number
of additional children is measured by covariates for different age categories
(below 3 years of age, between 3 and 5, between 6 and 10, and between 11
and 15). A dummy variable (Adults) indicates whether there are more than
two adults in the household, i.e. people older than 15. Finally, we consider
whether or not both parents live in the household (Parents). Socioeconomic
variables are listed and described in Table 1.

Given equations (2) and (3) and the assumption that the events are
independent, it is straightforward to estimate our Poisson regression para-
meters () by means of a maximum likelihood procedure. The log-likelihood

function for the Poisson regression model is given by:

N

L(B) = [a:(zi8) — exp(z:8) — Ingi!], (4)

i=1
where NN is the number of observed values ¢; in the sample.

In our model specification, the parameter estimates (B) indicate the im-
pacts of the kth-independent variable on the number of school meal and
childcare services demanded. The signs of the estimated parameters indi-
cate the direction of the impacts. These parameter estimates can be used
in several ways.® In this study, we mainly use the results to compute the
percentage change in the expected count for a §-unit change in one of the ex-
planatory variables, for instance a socioeconomic characteristic of the house-

hold (zx), holding all the other variables constant. This can be computed

as:

% — 100 x [exp(B, x §) — 1]. (5)

Consequently, we will discuss the impact of changes in the socioeconomic

6See Long and Freese (2003) for a discussion on this issue.
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characteristics of households in terms of percentage change in the number

of school meal and childcare services households are willing to purchase.

3 Survey design and data

To investigate the demand for supervised school meals, we adopt a stated
preferences approach, i.e. we use data from hypothetical markets. This
approach is driven by the limited number of municipalities currently offering
supervised school meals within the country. Since families living in cantons
considered in our analysis do not have the possibility to purchase supervised
school meal services, their demand is not revealed.

Data were collected through phone-structured interviews administered
to households with children at primary schools and living in one of the four
cantons of the northwest part of Switzerland, a German-speaking region.
The survey was conducted during November 2007 and a specific software
helped to input the answers. The average length of an interview was about
17 minutes. The data set obtained for the analysis was part of a project
commissioned to the Institute of Economics at the University of Lugano
and financed by four Swiss cantons (Aargau, Basel-City, Basel-Land and
Solothurn).

The interview was made of two parts. In the first part, we asked infor-
mation on the demand for supervised school meal services. In the second
part, we collected information on the socioeconomic characteristics of the
households. Also, we collected information on the use of alternative care
services when parents are unable to directly provide care to their children.
At the beginning of the interview, the characteristics of a typical supervised
school meal service were presented to the household.”

During 2007-2008, primary schools in our regions were attended by 63155
pupils, 32150 of which were boys (50.9%) and 31005 girls (49.1%). Foreign

"The school meal and childcare services start at the end of the morning classes and
conclude at the beginning of the afternoon classes. During this period, children can have
their lunch, play, rest or to do homework. The staff is trained to take care of children.
The meal service is delivered within the school or in another building/facility nearby.

10



pupils represented 24.7% of the children population. There were 3166 classes
in total, each of them with 20 children on average. Families received a letter
to explain the characteristics of the study, and a coupon to ask for participa-
tion. Around 60% of the respondent households (3645) agreed to answer the
questionnaire in the form of a phone interview. However, because of budget
limitation, only 905 families were randomly selected for the interview.® The
final sample was representative of the households population with children
at primary school in each canton, as well as class level and children age.

Some descriptive statistics for the households sample are provided in
Table 2. Households characteristics are grouped in two main categories: so-
cioeconomic characteristics of households, and children characteristics and
family composition. Note that the number of observations varies with house-
holds characteristics since not all interviewed households answered all the
questions.

Concerning socioeconomic characteristics, households are initially clas-
sified according to three monthly income classes: low, medium, and high.
32% of the sample (280 families) indicate a level of income below 6001 Swiss
francs per month. 36% of families (320 households) gain between 6001 and
8000 Swiss francs per month. Finally, 32% of families (282 households) gain
more than 8000 Swiss francs per month. Regarding the other socioeconomic
characteristics, 83% of households live in urban areas and only 17% in rural
areas. Households are equally distributed across the four cantons (25% in
each canton). Mothers are responsible for the care of children in about 91%
of the cases, while fathers only in 9%.? For this reason, the average level
of employment of the respondent is relatively low (38%), which corresponds
roughly to two working days full-time per week. The average age of the
respondent is 40 years. The respondents are Swiss in 83% of cases and have
a university degree in about 13% of cases. As many as 47% of children are

cared during lunchtime by people other than the parents, for instance rela-

8Given the population size, our number of respondents allows to obtain 95% confidence
levels with +3% precision.

9Note also that the respondent to the questionnaire is the father in about 9% of cases.

11



Variable Obs. Mean/Frequency Std. Dev. Min Max

Price 1783 9.92 5.01 2.5 225

Socioeconomic characteristics of households

Income 882 4.13 1.34 1 7
up to 6000 280 31.75%
between 6001 and 8000 320 36.28%
above 8000 282 31.97%

Age 905 40.47 5.50 21 88

Work 902 37.53 33.37 0 100

Care by others 905 47.18%

BL 905 25.08%

BS 905 25.08%

AG 905 24.97%

SO 905 24.86%

Urban 905 83.09%

Mother 904 90.93%

Nationality 905 82.98%

University 905 13.37%

Satisfaction 905 51.27%

Children’s characteristics and family composition

Child age 905 9.25 2.72 5 15

Number children
below 3 905 0.10 0.31 0 2
between 3 and 5 905 0.33 0.51 0 5
between 6 and 10 905 1.04 0.74 0 4
between 11 and 15 905 0.47 0.69 0 3

Adults 905 89.94%

Parents 905 84.20%

Table 2: Descriptive statistics for the household sample (N=905).

tives or neighbours. Only in 51% of the cases, parents are satisfied with the
current childcare mode during lunchtime.

Variables related to the family composition and children’s characteristics
include the number of children and adults in the household as well as the age
of the children. The average children age is about 9 years old. On average,
households include 0.1 additional children younger than 3, and 0.33 addi-
tional children between 3 and 5. On average, families have one additional
child between 6 and 10 years old, and 0.47 additional children between 11

and 15 years old. In about 90% of households, there are more than two

12



adults (older than 15), and in 84% of households both parents live together.

To collect information on the demand for supervised school meals, house-
holds were asked to consider up to five levels of price for the meal and child-
care services and to state the maximum number of services they would buy
at each level of price. The other characteristics of the service, for instance
the number of children per staff member or the opening hours of the service,
were not changed. The initial level of price was set according to household’s
monthly income. Respondents were asked to consider their employment sta-
tus as unchanged when answering the questions. Three initial levels of price
were proposed to the respondents: 2.50 Swiss francs for low-income fami-
lies, 7.50 Swiss francs for medium-income families, and 12.50 Swiss francs
for high-income families. To simulate the Swiss customary pricing policy,
subsidized prices were proportional to household income. Thus, differences
in income between rural and urban areas were indirectly considered by hy-
pothetical prices. The initial price was then increased by 2.50 Swiss francs,
repeatedly, for each income group. The experiment stopped as soon as the
respondent declared he/she was unwilling to buy any unit at the proposed
level of price.

Clearly, the maximum number of services a household could buy was
equal to five, i.e. the number of days the supervised meal service could
be available within a week. Since some of the interviewed households were
not interested in the supervised school meal service, they were not asked
questions regarding the willingness to purchase school meal and childcare
services during lunchtime according to different levels of price. Among the
905 households 679 (75.03%) provided information on the demand for su-
pervised school meals (226 households were not interested in the service).

Frequencies of supervised school meals demanded at different levels of
price for low-income, medium-income, and high-income households, are re-
ported in Table 3. A total of 269 households (39.62%) declared they were
not interested or not willing to purchase supervised school meals at the pro-
posed initial price. This implies that around 60% of households were willing

to buy at least one unit of service at the lowest proposed price. Generally,

13
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we observe that for a given level of quantity, the number of households will-
ing to buy decreases with an increase of income, which is in accordance
with the law of demand for normal goods. Moreover, the number of house-
holds demanding a certain quantity of meal and childcare services decreases
when the price increases, ceteris paribus. On average, a low-income family
would be willing to buy 1.56 supervised lunches during a week at the lowest
proposed level of price (2.50 Swiss francs); a medium-income family would
be willing to buy about 1.28 supervised lunches; and a high-income family
would purchase 1.31 supervised lunches. The average price that households
are willing to pay for a supervised school meal is reported in Table 2 and

corresponds to 9.92 Swiss francs.!?

4 Estimation results

Count data models help us to identify the most important factors that influ-
ence the number of school meal and childcare services demanded by house-
holds during the week. We can now present the results from the estimation
of count models used to analyse the hypothetical demand for supervised
school meals: a Poisson regression, a negative binomial regression, and a
Poisson regression with random effects and fixed effects (see Table 4). The
results of a pooled Poisson regression and a pooled negative binomial re-
gression are reported together for the purpose of comparison. These results
are similar. The use of a negative binomial regression instead of a Poisson
regression is indicated in presence of significant overdispersion, i.e. when
the variance exceeds the mean. We performed a simple overdispersion test
statistic (a formal test on the null hypothesis of equidispersion).!! The re-
ported t-statistic is asymptotically normal under the null hypothesis of no
overdispersion. The coefficient of our test is 0.089 and is highly significant,

which suggests that equidispersion cannot be rejected. Consequently, the

10This is obtained as the average price over families willing to purchase at least one
unit of the service. Perhaps if the hypothetical prices were lower, some households would
be induced to purchase services, which would affect the average.

See Cameron and Trivedi (1990) for details.
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Poisson regression approach sounds appropriate. However, to take the un-
observed heterogeneity that remains constant over time into account, we
further estimate random effects and fixed effects versions of the Poisson
panel regression and report the results in the last columns of Table 4.
Since we considered different initial levels of price according to household
income, we also run Poisson regressions where we interact the price variable
with the income variable. The goal of this model specification is to analyse
whether the willingness to pay for a supervised school meal depends upon
income. The estimation results will be discussed later in Section 5 to assess
the willingness to pay for school meal and childcare services. We also es-
timate models separately for each income class. These estimations are not
reported in the table since the main results are unchanged.

To briefly compare the Poisson regression and the negative binomial re-
gressions along with the Poisson regression with random effects, note that
the signs of all the coefficients are the same. Differences are observed as with
respect to the level of significance. Generally, the coefficients of the Poisson
with random effects are less significant than the Poisson regression and the
negative binomial regression. In particular, the area of residence, the na-
tionality, the percentage of work, the level of education, and the number of
additional children between 3 and 5 years old are not significant anymore in
the Poisson model with random effects.

To discuss the sign and the level of significance of the estimated parame-
ters in more details, we can start by the price of the service. As expected, the
coefficient of price is negative and highly significant. Higher levels of price
would clearly decrease the number of supervised school meals demanded by
households.

Focusing on children’s characteristics and family composition, we observe

12The Hausman test on a reduced form of the model (only with time-invariant vari-
ables) suggests the use of fixed effects. However, as pointed out by Cameron and Trivedi
(2005), an important limitation of the fixed effects approach is that the coefficients of the
explanatory variables are “very imprecise” if variation over time is dominated by variation
across respondents (between variation). See also Clark and Linzer (2012) for a discussion
about the use of fixed effects and random effects. Moreover, as discussed before, the
number of explanatory variables in the fixed effects version is limited to one.
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that three covariates are highly significant: the number of children between
6 and 10 years old, the number of children between 11 and 15, and the pres-
ence of both parents in the household (only in the Poisson and the negative
binomial regressions). The impact of these covariates on the number of ser-
vices demanded is negative. Hence, the presence of additional children and
the presence of both parents decrease the number of school meal and child-
care services demanded. This could be explained by the fact that parents
with more children are more likely to look after their children directly and
prepare meals at home. Also, the number of additional children younger
than 3 and the number of additional children between 3 and 5 reduce the
number of services demanded. However, the former variable is never sig-
nificant, and the latter variable is highly significant in the Poisson and the
negative binomial regressions. Similarly, the presence of children older than
15 is not significant. Finally, child’s age has a positive impact on the number
of school meal and childcare services demanded, although the effect is not
significant.

Regarding socioeconomic factors, the effect of household income is pos-
itive and highly significant. As expected, a higher income is associated to
an increasing number of services demanded. The level of education of the
respondent and the area of residence have also a positive impact on the num-
ber of school meal and childcare services, although this impact is not highly
significant in the Poisson regression with random effects. The age of the
respondent is always poorly significant. Conversely, the canton of residence
in the case of Basel-City and Basel-Country has a positive impact and is
significant at less than 10% in the Poisson regression with random effects.
This impact is measured with respect to the reference canton of Solothurn

Finally, we consider the level of satisfaction with the current care service.
This indicator is related to childcare services currently used by households
when children are not at school. Satisfaction with other care services has a
negative and highly significant impact on the number of expected services
demanded in all the regressions. This may suggest that parents who are

already satisfied with the current organization of care are also likely to hold
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a satisfactory solution for lunches and, as a consequence, are not interested
in the new school meal and childcare service.

Also, it is worth pointing out that possible endogeneity in employment
decisions is not taken into account. The reason is that we are analyzing the
hypothetical introduction of a new school meals service and, consequently,
the level of employment of the household can be considered as exogenous.
Unfortunately, we cannot completely rule out bias due to unobserved hetero-
geneity correlated with both current employment and hypothetical demand

for supervised school meals.

Variable Poisson with RE  Poisson with FE
(% change) (% change)

Price -8.1 -11.9
Income 20.2

BL 19.6

BS 22.1

Satisfaction -34.2

Number children between 6 and 10 -19.6

Number chidren between 11 and 15 -17.8

Parents -21.7

Table 5: Percentage change in the expected count.

Using equation (5) defined in Section 2 to compute the percentage change
in the expected count for a §-unit change in one of the explanatory variables,
we can interpret the impact of the coefficients of the Poisson model with ran-
dom effects and fixed effects. We are interested in the percentage change in
the expected count for a unit change (6 = 1) in the explanatory variable,
holding other variables constant. In Table 5 we report the percentage change
for the significant coefficients in the Poisson regression model with random
effects and fixed effects. The percentage change in the expected count for
a unit change in the price of supervised school meals is -8.1% and -11.9%,
respectively. This means that an increase in the price of the service by 1
Swiss franc decreases the expected number of services demanded by house-
holds by 8.1% or by 11.9%, given the other variables are held constant in the

model. Since an increase in the price of the service by 1 Swiss franc roughly

19



represents a 10% increase in the average level of price (9.92 Swiss francs),
this implies that price elasticity of demand is between 0.8 and 1.2, which is
not far from the estimated elasticity of 0.4 found by Akin et al. (1983) for
the demand for school meals in the US.

As for children’s characteristics and family composition, if the number
of additional children between 6 and 10 years and the number of additional
children between 11 and 15 years increases by one unit, the demand of super-
vised school meals is expected to decrease by 19.6% and 17.8%, respectively.
The presence of both parents living in the household reduces the expected
number of school meal and childcare services by 21.7%. As for household
income, an increase by one unit (that means 2000 Swiss francs) increases
the expected quantity of school meal and childcare services demanded by
20.2%, ceteris paribus. Families living in the canton Basel-Country and the
canton Basel-City increase the expected number of supervised school meals
demanded by 19.6% and 22.1%, respectively, as compared to families living
in canton Solothurn. Finally, parents satisfied with their current care mode
are expected to reduce the expected number of school meal and childcare
services by 34.2%.

5 Willingness to pay for school meal and child-
care services

The current pricing policy applied by Swiss municipalities for the provision of
supervised school meals usually consists of a subsidized price which depends
on household income. From the economic point of view, this policy lacks
efficiency since cantons and municipalities do not match costs and benefits
at the margin for the service. Since the service is highly subsidized by local
governments, there may be a margin to improve efficiency by taking the
willingness to pay for different categories of consumers into account.

The estimation results of the Poisson model with random and fixed effects
can be used to calculate the willingness to pay for supervised school meals.

The approach is discussed in details by Haab and McConnell (2002), among
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others, who use it to assess the willingness to pay for environmental and
natural resources. The willingness to pay can be measured using the integral
of the expected demand function estimated by the Poisson regression. The
observed dependent variable () is assumed to be a random draw from a

Poisson distribution with mean A and the expected demand function is:

E@Q) =X (6)

The value of the willingness to pay equals the area under the expected de-
mand curve (6). Using the exponential demand function defined by equation
(3) in Section 2, we can write A\ = exp(z_,(_,) + exp(,P), where P is the
meal price, and z_,, is a a vector of covariates other than own-price. Defin-
ing PY as the current meal price, consumer surplus for a meal is obtained
from the integral of the expected demand function. The willingness to pay
for (one unit of) the school meal service can then be calculated using the

following equation:

o0

WTP(meals) = /

ZpB_p B, P P
e*pB—p PP gp — {u} - _ A
PO P=pO

By

when 3, < 0. Since we want to focus on a daily meal, the willingness to pay

can be derived from (7) as:

WTP(meal) = —ﬁi. (8)

p

~

Using the estimated parameter of price (3,) from our regressions in Sec-
tion 4, we calculate that the willingness to pay for a daily meal and childcare
service is between 7.90 and 11.70 Swiss francs. To our knowledge, this is the
first attempt to estimate the willingness to pay for supervised school meal
services. Consequently, it is not straightforward to compare our valuation
with the results of other studies.

For policy discussion, we consider an average cost of approximately 20-25
Swiss francs per unit of service. This value is based on information provided
by a Swiss municipality that supplies supervised school meal services. Fur-

ther, the average price for a meal and child supervision for households of
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medium-income class set by the municipal authority is 12.30 Swiss francs.
We observe that our estimated willingness to pay for the service is well be-
low the full cost of the service. This implies that the provision of supervised
school meal services should be highly subsidized by local governments.

Further, from the pricing strategy point of view, it would be interesting,
for instance, to use information on the willingness to pay for different income
categories. To calculate the effect of price for different income categories,
we can slightly modify our Poisson regression with random effects using two
approaches. The first approach interacts the price variable with a set of
dummy variables representing different income categories, while the second
approach introduces a new variable that represents the interaction between
price and income.

We estimate these models in order to check whether the willingness to pay
for a supervised school meal varies with income. The first model considers
the interaction between price and three income categories: below 6000 Swiss
francs, between 6001 and 8000 Swiss francs, and above 8000 Swiss francs.
The second model includes only two income categories: below and above
8000 Swiss francs. Finally, the third model considers the interaction between
price and income. Generally, the sign and the magnitude of the coefficients
do not vary across the three models, except for price and income interactions.
Only the significance of the workload of the respondent differs across the
models. In the first two models the coefficient of Work is significant, whereas
in the third model this is not significant.

The results of the three models are also similar to those of the Poisson
regression with random and fixed effects reported in Table 4. The signs of the
coefficients are the same. Four covariates improve their level of significance:
households living in urban areas, the age of the respondent, the intensity of
work (except for the third model where we interact price and income), and
the level of education of the respondent. Conversely, the presence of both
parents in the family is not significant anymore. Finally, the willingness
to pay for school meal and childcare service does not seem to depend on

household income since the interaction variables are never significant. Note,
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however, that the demand for supervised school meals is significantly and
positively affected by household income, which suggests that high-income
families are likely to demand more meals per week and, consequently, to
spend more for weekly access to school meal services.

We are clearly aware that our estimation of the willingness to pay can
be challenged, since the use of stated preferences is exposed to criticism, in
particular concerning the techniques to obtain people’s preferences. Stated
preference survey techniques usually ask questions about the value for some
non-market goods. Therefore, the methods rely on answers to questions
about hypothetical situations and the results may be affected by strategic
bias, yea-saying, insensitivity to scope variations and framing.'® The dif-
ference between stated and revealed values is alluded to as a hypothetical
bias. We cannot exclude, for instance, that some households underestimated
their willingness to pay for school meals to affect future decisions on meals
price by cantonal authorities. Also, the hypothetical nature of the survey on
payment and provision can result in responses that are significantly greater
than actual payments. However, in our case the service is not yet available.
Consequently, individuals are not aware of the actual price (revealed value)
for the school meal service. Since the meal service was not implemented yet
at the time of the survey, we assume that this type of strategic behaviour
was negligible. Murphy et al. (2005) point out that despite the richness of
studies, there is no consensus about the underlying causes of hypothetical
bias or ways to calibrate survey responses for it. In other terms, it is diffi-
cult to understand why people may give a different willingness to pay on a
survey than in an experiment that affects their money (Loomis, 2011). To
conclude, although stated preference methods are subject to careful scrutiny,
this should not be interpreted as an indication that stated preference esti-
mates are less valid than revealed preferences estimates, as argued by Champ
et al. (2003).

13See Bateman et al. (2002) and Champ et al. (2003) for more details.
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6 Ordered probit estimations as an alterna-
tive approach

Following Cameron and Trivedi (1986) we consider ordered probit models as
an alternative approach to count models used so far in our analysis. Even
though the number of school meals appears to be a cardinal measure for
school meal services, an ordinal measure approach is also possible. Hence,
for instance, two school meals represent a higher level of school meal service
than one, but not necessarily 100% more. Consequently, an observed variable
of count form may reflect a methodological limitation in data collection.
This variable is no more than a proxy measured on an ordinal scale. In
our case, one could be interested in the use of school meal services rather
than the total number of meals during a week. Consequently, if households
maximize a utility function, a latent relationship between meals and the
explanatory variables can be estimated by ordered models. This approach
does not require that events arrive randomly over time according to a well
defined Poisson process.

As expounded by Maddala (1983), we can treat the observed count vari-
able (); as a proxy for the variable of theoretical interest, ()7, which by
assumption is assumed to be distributed as N(z;3,0?). Q; is treated as a
categorical variable with J response categories related to the unobserved

variable (7. The probability of choosing alternative j is defined as
Pr(Q; = j) = Pr(p;—; < QF < p;);
_OO:MO<#1<”'<MJ:+OO;j6{1727-"7‘]}} (9)

where (1,8 are the threshold parameters. Imposing o = 1, the ordinal probit

model leads to the following probability function

Pr(Q;=j)=9o (/JJj - Zzﬁ) - (:U’j—l - 225) ) (10)

where ® is the cumulative standard normal density. This equation is at the

basis of the maximum likelihood estimation of parameters p; and the vector

3.
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The results obtained using ordered probit regressions with and without
random effects are reported in Table 6. It is worth comparing the previ-
ous estimates of count data models to those of the ordinal probit model,
although the magnitude of the coefficients reported in Table 4 and Table 6

is not directly comparable. We notice that the signs of the estimated co-

Variable Ordered probit Ordered probit with RE
Coeff. S.E. Coeff. S.E.
Price -0.051*** 0.000 -0.224*** 0.000
Income 0.092*** 0.002  0.525*** 0.000
Care by others 0.063 0.288  0.465*** 0.005
BL 0.138* 0.075  0.492** 0.023
BS 0.261** 0.001  0.208 0.351
AG 0.116 0.145 0.150 0.491
Urban 0.174** 0.042 0.341 0.144
Mother 0.079 0.477 -0.027 0.931
Age 0.002 0.653  0.004 0.786
Nationality -0.138* 0.053 -0.281 0.156
Work 0.004*** 0.000 0.003 0.354
University 0.152* 0.054  0.299 0.182
Satisfaction -0.340*** 0.000 -0.920*** 0.000
Child age 0.010 0.601  0.056 0.285
Number children
below 3 -0.060 0.481 -0.217 0.338
between 3 and 5 -0.155** 0.018 -0.197 0.274
between 6 and 10 -0.230*** 0.000 -0.469*** 0.000
between 11 and 15 -0.184*** 0.001  -0.425*** 0.006
Adults -0.222* 0.069 -0.683* 0.057
Parents -0.219** 0.042 -0.296 0.337
Cut 1 -0.857 -0.940 0.277
Cut 2 -0.234 0.025 0.977
Cut 3 0.520 1.297 0.134
Cut 4 1.162 2.432 0.005
Cut 5 1.457 2.936 0.001
Log-Likelihood -2582.49 -2400.35
Number of observations 1754 1754

Note: *, ** and *** denote statistical significance at 10%, 5% and 1% levels.

Table 6: Estimation results of ordered probit regressions.

efficients in the Poisson model with random effects and the ordinal probit
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model with random effects are the same. Also, regarding the significance
of the coefficients we see little difference. Contrary to Poisson regressions,
whether the child is cared by people other than parents is highly signifi-
cant in the ordinal probit model with random effects. Living in the canton
Basel-Country (BL) is also more significant (from 10% to 5%) in the ordinal
probit model, while living in the canton Basel-City (BS) and having both
parents in the same household are no longer significant. The number of ad-
ditional children between 11 and 15 years old increases in significance (from
5% to 1%) in the ordinal probit model. Finally, the dummy indicating that
more than two adults older than 15 (Adults) live in the household becomes
significant at 10% level.'* In conclusion, estimations with ordered probit or
logit models do not lead to different considerations regarding households’
choices of school meal and childcare services, as compared to the estimation
approach based on count data models. Therefore, the results in terms of

willingness to pay obtained in Section 5 are confirmed.

7 Conclusions

The provision of extra-familial care services at primary school level in Switzer-
land is lacking. However, a growing number of parents, especially mothers,
are willing to increase their working time. As discussed in a report by the
OECD (2007), an increase in the labour market participation by women is
beneficial not only from the private point of view, but also for the whole
economy. To improve the provision of supervised school meal services, the
Swiss federal government has extended the program of financial incentives
to childcare services before, during or after school. To be effective, policy
makers need detailed information on the conditions under which parents are
willing to use these services.

Using a stated preferences approach, we analysed households’ choices

concerning school meal and childcare services for children attending primary

14 As a final check, we run ordinal logit regressions with and without random effects.
The sign and significance of the coefficients are pretty much the same as in ordered probit
models.

26



school in four Swiss cantons. Our results attest a significant interest for
the provision of supervised school meals in primary schools. The number of
services demanded during a week depends mainly on the price, the household
monthly income, the number of additional children between 6 and 10 years
old and between 11 and 15 years old, the presence of both parents in the
household, the canton of residence, and the satisfaction with the currently
used care mode.

The effect of factors considered in our models may have important impli-
cations for the enactment of a school meal and childcare service in the four
cantons considered. Our results may help public authorities to understand
how different determinants influence households behavior, which could be
taken into account to improve the supply of supervised school meal services.

Our empirical study has also two important implications for local policy
makers. First, local governments could run deficits for the provision of meal
and childcare services since household willingness to pay is relatively low.
Second, although we observe that the number of services demanded increases
with household income, we do not find evidence that high-income families are
willing to pay more than low-income families for school meal and childcare
provision during lunchtime. This may suggest that setting a uniform price
for supervised school meals which only varies according to household income
may not be effective, unless this type of price discrimination is used to

redistribute income across income categories for equity reasons.
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