
HEALTH ECONOMICS
Health Econ. 16: 1227–1244 (2007)
Published online 16 March 2007 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/hec.1224

MONETARY VALUATION OF INFORMAL CARE:
THE WELL-BEING VALUATION METHOD

BERNARD VAN DEN BERGa,b,* and ADA FERRER-I-CARBONELLc

aCentre for Health Economics Research and Evaluation, Faculty of Business, University of Technology, Sydney, Australia
b Institute of Health Sciences, Faculty of Earth and Life Sciences, VU University, Amsterdam, The Netherlands

cFaculty of Economics and Business (SCHOLAR), AIAS & Tinbergen Institute, University of Amsterdam, The Netherlands

SUMMARY

This paper estimates the monetary value of providing informal care by means of a well-being valuation method.
This is done by assessing the compensating variation necessary to maintain the same level of well-being after an
informal caregiver provides an extra hour of informal care. The informal caregiver’s well-being is proxied by the
answer to two subjective well-being questions that were posed in a questionnaire answered by 865 Dutch informal
caregivers between the end of 2001 and the beginning of 2002. In the econometric analysis, a distinction is made
between the care recipients who are and the ones who are not a family member of the informal caregiver. The results
indicate that an extra hour of informal care is worth about 9 or 10 Euros. This equals 8 or 9 Euros if the care
recipient is a family member and about 7 or 9 Euros if not. When applying the contingent valuation method to the
same sample, the value obtained was 10.52 Euros per hour. This paper concludes that the well-being valuation
method is a useful complement to the more traditional valuation methods in the health economics literature in
general and more particularly for the economic valuation of informal care: it includes all costs and effects associated
with providing care from the perspective of the informal caregiver, it is relatively cheap to implement, and it offers
an additional possibility to determine the convergent validity of the different monetary valuation methods.
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INTRODUCTION

Economic evaluations of interventions in health care should adopt a societal perspective (Drummond
et al., 1997; Russell et al., 1996). This implies that everyone affected by the intervention under study
should be considered and that all significant outcomes and costs should be counted, valued, and
included (Russell et al., 1996). Informal care is a significant part of the total of care provided, especially
to care recipients with chronic and terminal diseases (Norton, 2000). Still, the costs of informal care are
often ignored in economic evaluations (Stone et al., 2000). This might be due to the lack of valuation
methods that are both theoretically valid and empirically feasible (Van den Berg et al., 2004).

The existing literature on the economic valuation of informal care has mainly focused on the costs
experienced by the caregivers, which are usually valued in terms of time spent on providing informal
care. Two valuation methods are usually recommended and applied: the opportunity cost method and
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the proxy good method (Drummond et al., 1997; Luce et al., 1996; Posnett and Jan, 1996).1 Van den
Berg et al. (2004, 2005a–c) present detailed discussions on the disadvantages of both methods. The
important shortcoming of these two methods is that they do not fully reflect the preferences of the
informal caregiver (care recipient) as welfare economics demands. In the opportunity cost method only
the foregone earnings of the informal caregiver are considered, and it ignores thus the (dis)utility that a
caregiver might derive from providing the care (Van den Berg et al., 2005b). The proxy good method
values informal care at the price of a market substitute, e.g. professional home care. This method
assumes that informal care and professional care are perfect substitutes. Nevertheless, this might not be
the case. For example, individuals may show a clear preference for one type of care (professional or
informal), which is the one they finally choose. The reasons include, the price of professional care, the
quality of the professional care, the availability of professional care – waiting lists –, and a feeling of
obligation to provide the care themselves (Van den Berg et al., 2004, 2005b). Therefore, valuing
informal care at the price of professional care does not reflect either the preferences of the informal
caregiver nor those of the care recipient (Van den Berg et al., 2005b). For this reason, Van den Berg
et al. (2004, 2005a–c) call for the development of new methods to value the costs associated with
providing informal care. They suggest using stated preference methods, such as contingent valuation or
conjoint analysis (also called choice experiments2), as more adequate to value informal care.

This paper presents an alternative valuation method in which the cost of providing informal care is
valued in terms of the loss in well-being suffered by the informal caregiver. This is: the monetary value
of informal care is estimated by looking at the necessary income (compensating variation) to maintain
the same level of informal caregiver’s well-being after providing an additional hour of informal care.
This method was first applied in Health Economics by Ferrer-i-Carbonell and Van Praag (2002) to
provide a monetary valuation of various illnesses. Later, Van den Berg et al. (2004) suggested applying
this method to value informal care. The well-being valuation method has proven to be useful to
calculate shadow prices for other non-market commodities, for instance, airport noise (Van Praag and
Baarsma, 2005).

By looking at the impact of providing informal care on an individual’s well-being, the well-being
valuation method captures all the costs (and benefits) suffered (and enjoyed) by the caregiver in terms of
own utility, as proxied by self-reported subjective well-being. Therefore, and compared to more
traditional methods of valuing informal care, the well-being valuation method values the total costs and
benefits of informal care from the perspective of the caregiver. Thus, not only time costs are
incorporated, but also financial outlays related to informal care, such as telephone calls or home
adaptations, and non-financial aspects, such as physical and mental tiredness associated with providing
informal care. These costs are all incorporated to the extent that they affect an individual’s subjective
well-being.

Next to using a fairly new valuation method to value informal caregiving, the empirical analysis is
also innovative on that it distinguishes between two types of caregivers, depending on whether the care
recipient is or is not a family member of the caregiver. This translates into two sorts of compensating
variation and thus into two values of informal care depending on the relationship between the caregivers
and their care recipients.

In what follows, the next section describes the method. This section is divided into four parts: an
introduction of the well-being valuation method followed by a comparison with the existing
alternatives; a description of the survey questions used; a discussion of the well-being model; and an
explanation of the econometric methods. The third section presents the data and descriptive statistics.
The fourth section discusses the results for the well-being equation. The fifth section assesses the

1See, Netten (1990) for an overview and discussion of the costs, other than time, related to informal care.
2See Louviere et al. (2000) for a discussion of the differences between conjoint analysis and choice experiments.
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monetary value of informal care, while the sixth section compares it with the findings using the
contingent valuation method. Finally, the last section concludes and discusses.

THE WELL-BEING VALUATION METHOD APPLIED TO INFORMAL CARE

Introduction

The well-being valuation method can be shortly described as follows. First, we estimate the effect of
providing informal care and of income on individual’s subjective well-being. In a second step, we
estimate the necessary income (compensating variation) to maintain the same level of informal
caregiver’s well-being after providing an additional hour of informal care. This compensating variation
is taken as the monetary value of informal care. The well-being valuation method is thus based on the
economic standard practice of valuing non-market commodities with shadow prices, which, in the
present context, are described as the change in well-being followed by a change in the provision of the
commodity informal care.

Without despising the importance of contingent valuation and conjoint analysis, we would like to
emphasise the advantages of the well-being valuation method with respect to the other two methods.
First, it is often argued that contingent valuation suffers from biases due to strategic behaviour of the
respondents (Mitchell and Carson, 1989). This is not a danger when using an indirect valuation method,
such as conjoint analysis or the well-being valuation method, in which respondents are not explicitly
asked to state a monetary value for the commodity under valuation. Second, contingent valuation and
conjoint analysis can be difficult for respondents to answer, as these questions often refer to topics the
respondents are not familiar with. In the well-being valuation method, instead, respondents do not have
to think about the commodity under valuation, as they are only requested to value their satisfaction
with life. In the present questionnaire, all respondents were providing informal care and were therefore
familiar with the topic under study. This implies that this shortcoming does not hold in the present
context. Actually, Van den Berg et al. (2005b) concluded that being familiar with making choices
regarding caregiving might be an explanation for the relative small difference between willingness to pay
and willingness to accept (WTA) results found with this sample as opposed to many other contingent
valuation studies. Third, the results obtained with contingent valuation and conjoint analysis depend on
the format and framing of the question (Boyle et al., 2001; Johannesson and Borgquist, 1991;
Johannesson et al., 1993; Roe et al., 1996). There is no evidence regarding format or framing effects in
the well-being valuation method so far, and this paper will address this issue in more detail. Fourth, the
well-being valuation question is relatively easy to answer for respondents. Easiness of responding a
question is not only good in itself (questionnaires are cheaper and respondents might feel less burden
and might therefore be more willing to collaborate in further research) but it also reduces biases due to
sample selection (lower item non-response or even lower response rates), which may affect the results
considerably. It has been shown that the percentage of individuals who do not respond to well-being
valuation questions is very low (Van Praag and Ferrer-i-Carbonell, 2004).

The main conceptual difference between the well-being valuation method on the one hand and the
contingent valuation and conjoint analysis methods on the other hand is the underlying concept of
utility. The well-being valuation method derives individual’s valuation from their experienced utility,
i.e. the satisfaction they derive from the current situation. Contrarily, the other two valuation methods
are based on hypothetical answers and, as such, capture an individual’s utility from a situation they may
not be experiencing (for a detailed discussion, see Ferrer-i-Carbonell et al., 2006).

Regarding the data collection and the posterior statistical analysis, there are not many relevant
differences between contingent valuation, conjoint analysis and the well-being valuation method. In the
literature, there are various statistical-econometric methods recommended to analyse the different types
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of valuation questions. The choice of one or another depends on the way the questions are framed and
the assumptions one is willing to make, for instance, regarding the measurement level of the answers.

Survey questions

Here, we describe the three (groups of) questions that are most important for the present study. These
are: (1) the questions related to the informal care provided; (2) two measures of well-being, and (3)
household income.

In the survey, informal caregivers are asked how much time they spent on providing informal care in
the week preceding the interview. Van den Berg and Spauwen (2006) give a detailed discussion of the
validity of this approach. Additionally, the questionnaire includes a question on the social relationship
between the informal caregivers and their care recipients. This allows us to distinguish between hours of
informal care provided to a family member and those provided to a non-family member. Family
members are partners, parents, children, sisters, and brothers. Non-family members are friends,
neighbours, and in-laws of the informal caregiver.

The survey includes two questions in which informal caregivers are asked to indicate their own well-
being by placing a cross in or on a visual analogue scale. The answer to these (or similar) questions are
usually referred to as an individual subjective well-being.3 The two questions in the survey are phrased
as shown in Figures 1 and 2.

Even though both questions aim at measuring the same concept, i.e. individual’s subjective well-
being, there are some differences between both questions. The main difference is their place in the
questionnaire. Question 1 (Figure 1) was included in the same section as the socio-economic questions,
while question 2 (Figure 2) was included in the same section as the questions about the provision of
informal care. This was done so as to examine whether the effect of hours of provided informal care on
individual’s subjective well-being was different depending on where the question was asked. One could
imagine that individuals would be more aware of their informal care activities when answering question
2 and could therefore give a different answer than in question 1. There are three other important
differences between the two questions. These differences were also introduced so as to check for
consistency. They are: (1) the number of values (5 versus 11); (2) the categories offered to the respondent
(verbal versus numerical); and (3) the order (starting for very happy versus starting for very unhappy).

Very happy Fairly happy Not happy
In general, how happy are you?

Figure 1. Happiness question, scale 1–5 (question 1)

Completely
unhappy

Completely
happy

0 1 2 3 4 5 6 7 8 9 10

Figure 2. Happiness question, scale 0–10 (question 2)

3The subjective well-being literature uses as interchangeable the terms well-being, happiness, and satisfaction with life
(Blanchflower and Oswald, 2004; DiTella et al., 2001; Frey and Stutzer, 1999). The term used is often chosen independently of the
exact formulation used in the questionnaire itself. Here, we will use the term well-being, although we will refer to the question as
the happiness question, because we asked caregivers for their happiness.
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The empirical analysis estimates the value of informal care by using both questions (see section ‘A
monetary value of informal care’). By using both questions, we are able to check for consistency
between the answers to the two well-being questions. In section ‘The well-being of informal caregivers:
empirical findings’, we will show the results and conclude that both questions seem to carry the same
type of information regarding caregivers’ well-being.

The third piece of information necessary to estimate the compensating variation of providing an extra
hour of informal care is the income of the informal caregiver. The income question in the survey is given
in Figure 3.

The income question is asked in intervals. In order to valuate informal care in monetary terms,
however, income is needed on a continuous scale (see section ‘A monetary value of informal care’). As a
good approximation the mean of the interval is taken as the income of the respondent. Given that the
intervals are fairly small (a Guilder is equivalent to about 0.45 Euros), this question provides a very
good approximation of the actual income. For individuals in the lowest and highest category, household
income was set at 800 and 7500 Guilders, respectively.4 Obviously, the imputed income for these two
groups of individuals has the largest error. Nevertheless, only 19% of individuals indicated to have an
income in one of these two categories: about 2.3% in the lowest and 16.7% in the highest category. In
addition, we examined how sensitive our results were to the choice of these two income amounts. First,
we compared our figures with the net family income in the Netherlands according to Statistics
Netherlands (CBS, 2006). Based on this comparison, we chose different income levels as the bottom and
top categories and proceed to do sensitivity analysis. Second, we performed sensitivity analysis using the
amounts stated in the questionnaire for the bottom and top category. In the present case this means
using 1200 guilders for individuals in the bottom income category and 5000 guilders for the ones on the
top income category. The results indicated that the choice of income level did not influence the results.

The well-being model

Subjective questions on self-reported well-being have been used in economics to understand and explore
a large range of interesting topics, such as unemployment, health, job situation, and income
(Blanchflower and Oswald, 2004; Clark and Oswald, 1994; DiTella et al., 2001; Easterlin, 2001; Ferrer-
i-Carbonell, 2005; Ferrer-i-Carbonell and Frijters, 2004; Ferrer-i-Carbonell and Van Praag, 2002; Frey
and Stutzer, 2002; Frijters et al., 2004; Oswald, 1997; Van Praag and Ferrer-i-Carbonell, 2004). In doing
so, economists take individuals answer to well-being questions as a proxy to measure utility (see, e.g.
Frey and Stutzer, 2002; Luttmer, 2005). In other words, one of the main assumptions in the well-being

What is your net monthly family income, without holiday allowance?

Less than 1.200 Guilders per month 

Between 1.200 and 1.600 Guilders per month 

Between 1.600 and 2.000 Guilders per month 

Between 2.000 and 2.500 Guilders per month 

Between 2.500 and 3.500 Guilders per month 

Between 3.500 and 5.000 Guilders per month 

More than 5.000 Guilders per month 

Figure 3. Income question

4An alternative method is to estimate an income equation. However, this option was discarded, as the data set does not contain
sufficient information (explanatory variables) to explain income.
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literature is that the answer to the well-being question is a monotonic positive transformation of the
theoretical concept we are interested in (Ferrer-i-Carbonell and Frijters, 2004).

The first step of the present valuation method is to explain the well-being of the informal caregiver
(Wic) by a set of objective variables. The following model is used to estimate Wic:

Wic ¼Wðy;Hic;xÞ ð1Þ

where y denotes the net family income, Hic represents the hours of provided informal care per week, and
x is a vector of individual socio-economic and demographic variables. The vector x includes: gender;
age; marital status; having children; level of education; whether the individual is unemployed; whether
the caregiver has an illness; and a set of dummy variables indicating whether the care recipient has
mental or physical problems. Selection of variables is based on their expected direct effect on well-being,
previous knowledge (existing literature in economics as well as psychology and sociology), theoretical
insights, intuition, and data availability.

Equation (1) postulates that informal caregivers’ well-being depends, among other things, on income
and on hours of provided informal care. The relationship between income and well-being is expected to
be positive, while the relation between hours of provided informal care and well-being is expected to be
negative. The hypothesised negative relationship is mainly due to the opportunity cost of time of
providing care and the involved negative subjective psychological and physical burden of providing care
(Kramer, 1997). It is also possible that providing care has two positive effects on the caregiver’s well-
being. First, caregivers may provide care because they expect that it has a positive effect on the
care recipient’s health and therefore has a positive effect on their own well-being due to the
interdependence of their utility functions (Van den Berg et al., 2005b). Second, the caregivers may derive
positive utility from the process of caring itself, for example, due to increases of their self-esteem. This is
called process utility or direct utility. For a proxy measure of process utility via the subjective burden
literature, see (Jacobi et al., 2003). In an empirical study using almost5 the same sample as the present
paper, Brouwer et al. (2005) show that about half of the caregivers derive positive utility form providing
the care themselves instead of the hypothetical scenario of handing the care over to another (self-
chosen) person.

In the present paper, we are interested in the total effect of providing informal care on caregiver’s
well-being, as our results are aimed to be used in economic valuations. Therefore, the positive and
negative effects that providing informal care may have on the caregiver’s well-being are not separately
estimated. Although the total effect is expected to be negative, it may well be that, for some individuals,
the relationship is positive.

From Equation (1) one can derive the existing trade-off between income and hours of informal care
provided that maintain well-being unchanged. This trade-off is taken as the monetary value of providing
an extra hour of informal care. In micro-econometric terms: the monetary value of informal care is
obtained by calculating the compensating variation ðDyÞ necessary to maintain informal caregivers’
well-being (Wic) constant after increasing the amount of informal care provided ðDHicÞ: Formally, this is
written as

dy=dHic ¼ �
dWic=dHic

dWic=dy
ð2Þ

(For a theoretical discussion of this method, see Ferrer-i-Carbonell and Van Praag, 2002.)
Equation (1) is extended so as to allow the (negative) effect of providing informal care to depend on

the (non-)family relationship between the caregiver and the care recipient. In the present sample, about
88% of the informal caregivers provide care to a family member (partner, parent, children, sister, or

5The cited study also included the results of a pilot study and therefore included 950 informal caregivers instead of the 865
informal caregivers of the present study.
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brother). Previous research has shown that providing informal care to close family members involves a
relatively larger negative subjective burden (both physically and emotionally) than providing care to
non-family members (Hughes et al., 1999; Kramer, 1997). If this evidence is confirmed, a stronger
inverse relationship between hours of provided informal care and well-being will be found for informal
caregivers who are family of the care recipients than for informal caregivers who are not.

Econometric methods

The two measures of well-being provide different types of answers and thus will be regressed by a
different method. In the subjective well-being literature, models of the type presented in Equation (1)
have been regressed with linear as well as with latent variable econometric techniques. The first ones
assume that the answers to well-being questions are cardinal, while the second type of techniques only
assume ordinality. Ferrer-i-Carbonell and Frijters (2004) show that assuming cardinality or ordinality
generates similar results in terms of the trade-offs between variables, which is the information we use in
this paper. The first measure of well-being (see Figure 1 in section ‘Survey questions’) is regressed by
means of an ordered probit (OP). This captures the fact that the answers can only take five discrete
values and hence do not give the exact level of well-being but the range in which it lies. Moreover, using
an OP model implies that the answers to the happiness question are taken to be interpersonally
comparable at an ordinal level, e.g. an individual answering a 4 is happier than one answering a 2 but
not necessarily twice as happy.

Surprisingly, a significant number of caregivers answered the second well-being question (see section
‘Survey questions’) by placing a cross at any point of the 0–10 line (instead of only at the integer
numbers, which were marked with a short line – see Figure 2). The coding of the answers took this into
account by rounding the answer to one decimal number. Thus, the happiness question can take 101
values. Therefore, the OP is not a logical method to use. Instead, we use ordinary least-squares (OLS)
regression.6

The model to be econometrically estimated by OP is:

W�
ic ¼ aþ b LnðyÞ þ g LnðHicÞ þ jðLnðHicÞ �NFÞ þ dxþ e

Wic ¼ k$ mk �W �5mkþ1 ð3Þ

where W�
ic is the unobserved latent variable, Wic is the observed (self-reported) well-being, k are the five

discrete categories (1–5), and mk are the six intercept terms, where m1 ¼ �1; m6 ¼ 1, and the other four
intercept terms are estimated (Maddala, 1983). The term NF is a dummy variable that equals 1 if the
informal caregiver and the care recipient are not family related, and e represents the unobservable error
term. The specification for the OLS estimation is similar to the one presented in Equation (3). The only
difference is that there is no latent variable involved.

Equation (3) shows that the household income and the provided number of hours of informal care are
taken in logarithms. The logarithmic relationship between income and well-being captures the usual
assumption of diminishing marginal utility of income. The diminishing marginal utility relationship is
also postulated for hours of provided care. These non-linear relationships imply that the value of an
extra hour of informal care will depend on the current respondent’s income and number of provided
hours of care. Although at odds with the theory of diminishing marginal utility of leisure, the
logarithmic specification for hours of informal care is introduced so as to deal with caregivers who over
report their hours. In our sample we have many family-related caregivers who report a high number
hours of care, which is probably due to over reporting (see section ‘Data’ for details).

6We have also run the question in Figure 1 with OLS (instead of OP) and the question in Figure 2 with OP (instead of OLS).
Doing that has led to similar results.
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By rewriting Equation (2) for the specification presented in Equation (3), the monetary value of
providing an extra hour of informal care to a family member can be written as

%Dy ¼ exp
g
b
d lnHic

� �
� 1 ð4Þ

and, if the care recipient is not a family member, as

%Dy ¼ exp
gþ j
b

d lnHicÞ
� �

� 1 ð5Þ

where %Dy is the percentage of monthly income increase necessary to compensate for an increase of
d lnHic hours of care a week.

DATA

The data used in the empirical analysis were collected with the help of the Dutch regional support centres
for informal caregivers between the end of 2001 and the beginning of 2002. Fifty-nine regional centres were
approached and 40 of those finally participated in the research. Through these centres, 3258 postal surveys
were sent to informal caregivers. The final sample consisted of 865 informal caregivers, which amounts to a
response rate of 26.6%. The main objective of this survey was to collect the necessary information to value
informal care (Van den Berg, 2005) by using three different methods, namely contingent valuation (Van
den Berg et al., 2005b), conjoint analysis (Van den Berg B, Al MJ, Van Exel JAJ, Koopmanschap MA,
Brouwer WBF. 2006. Economic valuation of informal care: conjoint analysis applied in a heterogeneous
population informal caregivers. Submitted.), and the well-being valuation method.

Table I presents descriptive statistics for all the caregivers (columns two and three). Additionally,
descriptive statistics are presented for the two sub-samples of interest, namely those who are family related
to their care recipients and those who are not. Finally, the last column shows whether these two samples are
statistically different on the variables we are interested on. We tested for statistical differences in scores of
family members versus non-family members by means of a two-sided t-test in case of continuous variables
and by means of a chi-squared test in case of categorical variables. In all cases, a p-value below 0.05 implies
that there is a statistically significant difference between family and non-family members at the 5% level.

The mean reported well-being is very similar for both well-being questions.7 Compared to two of the
most used western data sets on the well-being literature, namely the British Household Panel Survey
(BHPS) and the German Socio-Economic Panel (GSOEP), the present sample scores rather low in terms
of subjective well-being. For example, in 2002 the average reported well-being in the GSOEP was about
7 on a 0–10 scale. Caregivers who take care of a family member report a statistically significant lower
well-being than those who care for a non-family member.

The majority of the informal caregivers (88%) are family of the care recipient. On average, the
informal caregivers in the sample provide many hours (49 a week) of care, which is more than the
average for the Netherlands as a whole (26.8 a week by primary caregivers) (Timmermans, 2003). The
average of provided care hours, however, differs between the two sub-samples. While for family
members this average is about 51 h a week, for non-family members this is about 30. This difference
could be due to over reporting of the hours family members put into caring. The reason is that family-
related individuals may count as informal care activities the things that they would do for their family
(e.g. partner) regardless of whether they are sick or not, for example, cooking, see, e.g. Van den Berg
and Spauwen (2006) and Van den Berg et al. (2006).8 Nevertheless, it is still probable that family

7Comparing the means of two well-being questions implicitly assumes cardinality of well-being. Presenting this statistic helps to
understand the data.

8The logarithmic specification for hours of informal care partly corrects for this.
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members provide, on average, more hours of informal care. The vast majority of informal caregivers are
married, are women, and have children. Only 1.5% of the sample is unemployed, viz. they do not have a
paid job nor are they looking for it. It is important to keep in mind that many of the respondents are
already retired (21.7%). The mean monthly household income is fairly low. It is just over 1600 Euro net
of taxes per month, while the Dutch average in 2002 was about 2350 Euro (CBS, 2006). A possible
explanation is that the respondents in this sample are relatively old, with 35% being above the official
retirement age (65 years). Moreover, the large amount of time spent on providing informal care may
hamper having a (full-time) paid job. A large majority of the caregivers report having one or more
illnesses themselves. They care for people with physical problems (50%), physical and mental problems
(31%) or mental problems (19%), and provide care for more than eight years.

THE WELL-BEING OF INFORMAL CAREGIVERS: EMPIRICAL FINDINGS

In this section, the estimation results for the two well-being equations are presented. Table II shows the
results of the two questions and the two different specifications, i.e. with and without allowing the effect
of hours of provided care to depend on the relationship between the informal caregiver and their care
recipient. The fact that the questionnaire included two happiness questions (see section ‘Survey
questions’), allows us to check for consistency. Given that one question is regressed with an ordered
categorical model and the other with a linear model, the magnitude of the coefficients cannot be
compared between the two questions. The differences can thus only be evaluated in terms of sign and

Table I. Descriptive statistics (n ¼ 865)

All Family Non-family Difference

Mean
Standard
deviation Mean

Standard
deviation Mean

Standard
deviation p-value

Well-being 2.846 1.151 2.787 1.139 3.305 1.149 0.0000
(1 ¼ not happy to 5 ¼ very happy)
Well-being 5.713 2.182 5.625 2.160 6.406 2.240 0.0010
(0 ¼ completely unhappy to
10 ¼ completely happy)
Hours informal care per week 48.998 52.489 51.595 53.730 30.226 37.664 0.0004
Care recipient is not a
family member

0.116 0.320

Net monthly household
income (Euros)

1665 883 1685 889 1513 824 0.0779

Caregiver is a male 0.234 0.423 0.244 0.430 0.150 0.359 0.0360
Age caregiver 60.207 12.066 60.440 12.120 58.419 11.544 0.1171
Caregiver is married 0.763 0.425 0.776 0.417 0.660 0.476 0.0100
Caregiver has children 0.812 0.391 0.818 0.386 0.760 0.429 0.1610
Caregiver education: low 0.385 0.487 0.377 0.485 0.439 0.499 0.2410
Caregiver education: middle 0.454 0.498 0.450 0.499 0.480 0.502 0.5840
Caregiver education: high 0.162 0.368 0.172 0.377 0.082 0.275 0.0220
Caregiver is unemployed 0.015 0.122 0.013 0.114 0.030 0.171 0.1910
Caregiver has an illness 0.747 0.435 0.756 0.430 0.680 0.469 0.1910
Care recipient has mental
problems

0.186 0.389 0.181 0.385 0.226 0.420 0.2900

Care recipient has physical
and mental problems

0.310 0.463 0.312 0.464 0.290 0.456 0.6680

Care recipient has physical
problems

0.505 0.500 0.507 0.500 0.484 0.502 0.6700
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statistical significance. Focusing only on the statistically significant variables, the results show that the
differences in estimation results between both regression techniques are minor.

As expected, there is a negative effect of the hours of provided care on the informal caregiver’s well-
being. This negative effect is smaller if the informal caregiver and the care recipient are no family
related. For instance, the estimated negative coefficient of the variable ln(hours of informal care) on the
1–5 question is �0.136 (�0.243 + 0.107) if the care recipient and informal caregiver are no family
related, and �0.243 if they are family related. The interaction term between ‘hours of informal care’ and
‘family relation with the care recipient’ is, however, only statistically significant at 10% for the 0–10
happiness question. Net monthly household income has a positive coefficient.

As usual in the literature, having an illness has a negative statistically significant coefficient on well-
being. The type of illness of the care recipient has also an impact on caregiver’s well-being: providing
informal care to a person with ‘mental’ or with ‘mental and physical problems’ has a statistically
significant negative impact on well-being as compared to care recipients with (only) physical problems.

Table II also shows that a fairly large number of coefficients are not statistically significant. Probably,
this is due to the present sample specificities. For example, while the age coefficient is usually found to
be statistically significant (Van Praag and Ferrer-i-Carbonell, 2004), here age does not show a
statistically significant result. The most plausible explanation is that the present sample is fairly old and
therefore unable to identify the age effect correctly (lack of heterogeneity). Being married, having
children, level of education, and being unemployed are, contrarily to the results presented in Table II,

Table II. Informal caregivers’ well-being

Happiness 1–5 Happiness 0–10
OP OLS

Specification 1 Specification 2 Specification 1 Specification 2

Est. z-value Est. z-value Est. t-value Est. t-value

Ln(Hours Informal Care) �0.248 �6.070 �0.243 �5.920 �0.390 �5.070 �0.382 �4.960
Ln(Hours Informal Care)*No Family } } 0.107 2.410 } } 0.141 1.660
Ln(net income per month in Euro) 0.208 2.250 0.217 2.340 0.305 1.720 0.314 1.770
Dummy sex: male 0.003 0.030 0.022 0.220 0.203 1.040 0.228 1.170
Ln(age) 0.034 0.160 0.050 0.230 0.725 1.770 0.738 1.810
Informal caregiver is married 0.117 0.990 0.127 1.070 �0.147 �0.650 �0.131 �0.580
Informal caregiver has children �0.079 �0.680 �0.066 �0.570 �0.223 �0.990 �0.210 �0.930
Dummy education: lowa �0.002 �0.020 �0.016 �0.120 0.379 1.450 0.360 1.380
Dummy education: middlea �0.122 �1.040 �0.141 �1.190 0.219 0.960 0.190 0.830
Informal caregiver is unemployed �0.640 �1.760 �0.621 �1.700 �0.807 �1.210 �0.775 �1.160
Dummy caregiver has an illness �0.433 �4.400 �0.423 �4.290 �0.435 �2.310 �0.419 �2.220
Dummy care recipient has
mental problemsb

�0.416 �3.570 �0.420 �3.600 �0.733 �3.280 �0.734 �3.290

Dummy care recipient has physical
and mental problemsb

�0.318 �3.260 �0.322 �3.310 �0.428 �2.300 �0.432 �2.320

Intercept term 1 �0.730 �0.540 2.494 1.200 2.283 1.100
Intercept term 2 �0.354 �0.163
Intercept term 3 1.033 1.234
Intercept term 4 1.790 2.000

Number of observations 662 662 658 658
Pseudo R2 0.054 0.057
Adj. R2 0.064 0.067

aReference group: informal caregivers with high education.
bReference group: care recipients with physical problems.
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usually found to have a statistically significant coefficient on well-being (Van Praag and Ferrer-i-
Carbonell, 2004). In 49% of the cases, informal caregivers in the sample are taking care of their own
partner. Therefore, one tempting explanation for the not positive coefficient of ‘being married’ is that
the 49% married caregivers, even if happy to have a partner, perceive his or her presence as an
emotional and physical burden. Thus, the positive effects of being married are compensated by the
negative effect of having a sick partner. A possible explanation for the non-significant coefficient of
having children is that, given the old age of the respondents, most of the children are not living at home
and thus have less direct contact with them. The non-statistically significant coefficient for male is usual
in the literature, while the non-statistically significant coefficient for unemployment might be due to lack
of observations in this relatively small sample.

Next to the presented empirical results we have included other variables in the regression in order to
test whether or not they had an impact on our presented results. These include care recipients’ income,
access to formal support services, more details regarding the informal care tasks (viz. housework,
activities of daily living, and instrumental activities of daily living), and the period informal caregivers
already provide informal care. Only the years that the informal caregivers already provide informal care
were statistically significant and took away most of the direct effect of provided hours of informal care.
This variable, however, is strongly correlated with other individual characteristics, such as income
(individuals who provide care for many years may have fewer opportunities to have a paid job or a
career). Therefore, we decided not to include this variable in our final model.

A MONETARY VALUE OF INFORMAL CARE

In this section, the results presented in Table II are used to calculate the monetary value of informal care
as described in Equations (2), (4) and (5). Later this information will be compared with the values
obtained with the contingent valuation method when using the same sample (Van den Berg et al.,
2005b).

Table III presents the results when the relationship between the care recipient and the caregiver is not
taken into account (specification 1) and Table IV when the relationship is taken into account
(specification 2). As explained earlier, the relationship between well-being and both income and hours of
provided care is not linear but logarithmic. Therefore, the compensating variation for an extra hour of
informal care depends on the current income and on the actual number of hours of provided care. To
take this into account, Tables III and IV present the estimates of the value of informal care for various
initial numbers of hours given, including the sample average of provided hours of informal care. The
income is taken at the sample average.

Table III. Monetary value of informal care, per hour; first specification (in Euros)

Happiness 1–5 Happiness 0–10

Informal care hours % of current income Money valuea (Euros/h) % of current income Money valuea (Euros/h)

9–10 13.4 51.12 14.4 55.08
19–20 6.3 24.08 6.8 25.89
29–30 4.1 15.75 4.4 16.92
39–40 3.1 11.70 3.3 12.57
59–60 2.0 7.73 2.2 8.30
1 extra hour from average
(Average hours ¼ 49) 2.4 9.31 2.6 9.99

a Income is set equal to the sample average.
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The sample average of hours of provided informal care is 49 per week. At this average, caregivers
would need an income compensation of about 2.5% of their current income to maintain a constant well-
being after providing one extra hour of informal care per week. Given the average caregiver income, this
equals about 9.3 or 10 Euros per hour (depending on the well-being question used). In other words, at
the average income and number of informal care hours provided, the value of an extra hour is about 9.3
or 10 Euros.

Table III also shows that, when the number of hours provided increases, the average value of each
hour decreases. For example, the value of each hour of informal care for a caregiver who provides 29 h
of informal care per week is about 16 or 17 Euros. This value, however, is about 24 or 26 Euros per hour
if the caregiver provides 19 h of informal care.

Table IV presents the results when the effect of the hours of provided informal care on well-being is
allowed to depend on the relationship between the caregiver and the care recipient. Comparing the value
of an extra hour of informal care for the two groups is not straightforward, as several aspects influence
the final value. First, the coefficient of hours of informal care is larger for family members than for non-
family members (see Table II). This means that, at every given number of provided hours of informal
care and level of income, providing care involves a larger well-being loss for family than for non-family
members.

Second, the translation from percentages of income to absolute money values depends on the current
income. Given that the income of the family-related caregivers is, on average, slightly higher, the
difference between the two monetary values (in absolute terms) of the two samples for every hour of
informal care becomes larger.

Third, the monetary value of an additional hour of informal care depends on how many hours the
caregiver is already providing. The value of each extra hour of provided informal care decreases
considerably as the number of hours provided of care increase. The caregivers who are family related
with their care recipient provide, on average, many more hours of care than the caregivers who are not
family related with their care recipient. On average, family members provide 52 h of care a week, while

Table IV. Monetary value of informal care, per hour; second specification (in Euros)

Happiness 1–5 Happiness 0–10

Informal care hours
% of current

income
Money valuea

(Euros/h)
% of current

income
Money valuea

(Euros/h)

Caregiver is not a family member
9–10 6.8 23.69 8.4 29.23
19–20 3.3 11.34 4.0 13.93
29–30 2.1 7.45 2.6 9.15
39–40 1.6 5.55 2.0 6.81
49–50 1.1 3.68 1.3 4.51
59–60
1 extra hour from average
(Average hours ¼ 30)

2.1 7.21 2.5 8.84

Caregiver is a family member
9–10 12.5 48.40 13.7 52.85
19–20 5.9 22.85 6.4 24.88
29–30 3.9 14.95 4.2 16.27
39–40 2.9 11.11 3.1 12.09
49–50 1.9 7.34 2.1 7.98
59–60
1 extra hour from average
(Average hours ¼ 52) 2.2 8.33 2.3 9.06

a Income is set equal to the sample average of each group.
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non-family members provide 30 h. This means that the monetary value of an extra hour of provided
care to family members gets reduced if we take into account the average hours provided.

The final result is that, at the average income and hours of provided informal care, the monetary
compensation for an extra hour of care provided to family members is very similar to the one for non-
family members. When using question 1 (well-being rated 1–5), it is about 8 Euros for family members
and 7 Euros for non-family members and when using question 2 (well-being is rated from 0–10), it is
about 9 Euros for both family and non-family members. In both cases, the similitude between the two
subgroups of caregivers is due to the fact that the average of provided hours of care is much larger for
family-related caregivers.

As earlier discussed, it is important to keep in mind that the hours of informal care provided to family
members could be over reported. Caregivers who live in the same household as the care recipient may
tend to over report their hours by counting as informal care activities that usually would fall under the
normal household activities. Van den Berg et al. (2006) tested, in two other samples, whether there was
over reporting on the hours of provided care. Their results point at a redistribution of time spent on
housework tasks (e.g. house maintenance seems to be sacrificed in order to clean and cook), as well as at
over reporting. However, their study did not distinguish between family and non-family-related
respondents.

THE WELL-BEING VALUATION METHOD COMPARED WITH CONTINGENT
VALUATION

This section compares the results of the well-being valuation method with the ones found with a
contingent valuation study based on the same data set. This makes the comparison very interesting. The
contingent valuation questions were posed in the form of informal caregivers’ WTA in order to provide
an additional hour of informal care per week (Van den Berg et al., 2005b,c). Table V presents this
comparison. In doing so, we have again used two specifications: specification 1 estimates the monetary
value for all informal caregivers together; specification 2 separated them depending on whether or not
caregivers are family related to their care recipients.

In the present case, the contingent valuation method can provide two values depending on whether or
not the informal caregiver and the care recipient are family related. This is possible because, in the
present survey, caregivers were asked to take into account their current situation when answering the
WTA question (see Van den Berg et al., 2005b). Alternatively, the WTA question could provide a
description about the care recipient, for example, regarding of whether or not it is a family-related
person. This would be necessary if the survey would have been carried on a sample from the general
population that had no (necessarily) experience with providing informal care.

Table V shows that the well-being valuation method gives, through all specifications, a lower
monetary value of informal care giving than contingent valuation. The differences between the well-
being valuation method and the contingent valuation method are statistically significant for all the
values except for the difference between the 0 and 10 happiness questions for non-family members with
the CV for non-family members.9 The difference in required compensation between family and non-
family caregivers is small and not statistically significant neither for the subjective well-being valuation
method nor for the contingent valuation method.

9These differences are calculated by correcting for the standard error of the differences. The standard errors of the monetary values
for the well-being valuation method are obtained from STATA using the command for non-linear combinations of coefficients.
For the contingent valuation method, the standard error is calculated from the distribution of the WTA values as reported by the
individuals.
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DISCUSSION AND CONCLUSION

This paper has shown that it is possible to find a monetary value for informal care based on the impact
that providing care has on individual’s well-being. The latter is measured by means of a self-reported
subjective happiness question. This method considers all costs (and benefits) that providing informal
care has on individual’s well-being (utility). Valuing informal care is of importance if we aim at
capturing all costs in economic evaluations of health care.

The monetary value of informal care using the well-being valuation method is found as follows. First,
individual’s well-being is econometrically estimated so as to see the effect of hours of provided care and
of income on individual’s well-being, when controlling for other individual characteristics. Second, the
monetary value of informal care is estimated by calculating the income necessary to bring individuals to
their original well-being after providing an extra hour of informal care. Thus, the value of informal care
is found by calculating the compensating variation.

The empirical results showed that it is useful to distinguish caregivers depending on whether or not
the care recipient is family related to the caregiver. In particular, we find that for every given hour of
care, providing care to family members involves a larger loss of utility than providing care to non-family
members. We postulate that this may be due to the emotional involvement with the care recipient.
Caregivers providing care to family-related care recipients, provide, on average, much more hours of
care a week than the other caregivers. This, together with the postulated empirical specification that the
monetary value of informal care decreases with the number of provided hours of care, leads to the result
that when looking at the value of an extra hour of provided care, the difference between the two groups
gets much reduced and it is statistically not significant.

The monetary value found when using the well-being valuation method is about the market price for
professional home care (7–10 Euro/h versus 8.53 Euro/h) (Van den Berg, 2005). In the Netherlands, the
tariff for specialised home care is much higher: 32.67 Euro/h. The well-being valuation method also
gives smaller monetary values than the usually recommended opportunity cost method. For instance,
using the opportunity cost method, Van den Berg et al. (2006) report values of 17.34 and 10.64 Euro/h
for providing care to stroke and rheumatoid arthritis care recipients, respectively. When using the proxy
good method in the same samples, they find values of 13.51 and 12.19 Euro/h, respectively. The smaller
amount found with the well-being valuation method compared with the market value (proxy good
method) and the opportunity cost method probably illustrates that the market values do not take into
account all the costs and benefits associated with providing informal care. This result seems to indicate
that the ignored benefits in the market value weigh more than the ignored costs. It seems that informal

Table V. Mean compensation with contingent valuation and well-being valuation methods

Contingent Well-being valuation Well-being valuation
valuation (Happiness 1–5) (Happiness 0–10)

Specification 1
All caregivers 10.52 Euros/h 9.31 Euros/h 9.99 Euros/h

or or or
3.3% of income 2.4% of income 2.6% of income

Specification 2
Family-related caregivers 10.64 Euros/h 8.33 Euros/h 9.06 Euros/h

or or or
3.1% of income 2.2% of income 2.3% of income

Non-family-related caregivers 9.44 Euros/h 7.21 Euros/h 8.84 Euros/h
or or or
3.3% of income 2.1% of income 2.5% of income
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caregivers, by caring for a family or acquaintance (friends or neighbours), derive positive utility from
the process of caring itself (process utility or direct utility).

The contingent valuation method should also be able to capture the total costs and effects associated
with providing informal care. Van den Berg et al. (2005b,c) showed that this method seems to be able to
account for the associated morbidity risks of providing informal care. However, Van den Berg et al.
(2005c) showed that this seems not to hold for issues related to the subjective aspects of providing
informal care, viz. the emotional evolvement. These authors concluded that this might be due to
multicollinearity. Nevertheless, it can also be that respondents do not take these aspects into account
when answering contingent valuation questions. The fact that contingent valuation does not capture the
subjective effects of providing care may explain the higher values found with the contingent valuation
method as compared to the well-being valuation method. One way to assure that contingent valuation
captures also the subjective aspects may be to ask contingent valuation questions for hypothetical care
recipients instead of for actual care recipients. This issue should be solved in future research. Another
explanation for the higher value found when using contingent valuation methods could be that people
use the value of market alternatives as an anchor value when answering contingent valuation questions.
Van Exel et al. (2006) pointed at anchoring in case of contingent valuation applied to informal
caregiving. A final and more classical explanation for the higher values obtained with contingent
valuation is strategic bias. The WTA questions were framed in the form of a hypothetical governmental
compensation for providing extra informal care (Van den Berg et al., 2005b,c). This might have induced
strategic answering. Although in this context no reimbursement decisions are made based on informal
caregivers’ answers, it could be that respondents think that their answers influence policy. Anecdotic
evidence regarding strategic bias is that one of the authors received a few months after the data
collection an email from one of the respondents with the phrase: ‘I thought we would get money from
the government for our caregiving activities. I have not received any money yet. Could you please advise
me on how I can get it?’

By being able to capture all the costs and benefits associated with providing informal care, the
well-being valuation method provides a good alternative to value non-market goods in health
economics. Another good property of this method is the easiness of response. The percentage of
individuals who do not respond to well-being valuation questions is very low (Van Praag and Ferrer-i-
Carbonell, 2004). In the present sample, only 2.5–3.4% (depending on the question used) of the
informal caregivers failed to answer the well-being questions. This contrasts with the percentage of
informal caregivers who failed to answer the contingent valuation questions (42.8–49.8% depending on
the questions used).10 Similarly, answering conjoint analysis questions requires a considerable effort
from the respondent. This could especially be the case when the vignettes include many attributes or
when attributes contain elements that the respondent is not familiar with (Ryan and Gerard, 2003; Van
Ophem et al., 1999).

The empirical results of the well-being valuation method show the usefulness of the method for the
health economics literature in general and more particularly for the economic valuation of informal
care. The well-being valuation method is not superior to the more traditional methods of contingent
valuation or conjoint analysis. It is, however, a useful complement which gives an additional possibility
to determine the convergent validity of the different valuation methods (Clarke, 2002; Van den Berg,
2005). Moreover, the well-being valuation method might be cheaper to implement, as answering
the well-being question requires less time and less survey space than answering the other valuation

10 It is worth noting that the non-response on contingent valuation questions depends heavily on the choice format used. The
present questionnaire consisted of open-ended questions, which are the most difficult for respondents to answer (Green et al.,
1998). In another questionnaire, Van den Berg et al. (2005c) used a dichotomous choice contingent valuation question with an
open follow-up question to value informal care. They report a non-response of 19%, which is still much higher than the non-
response rate of the happiness questions.
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questions. Moreover, there are already data available from large national surveys, such as the
GSOEP, the BHPS and the Household, Income and Labour Dynamics in Australia (HILDA),
which can be used to test and validate the well-being valuation method. These data could fill a gap
in the current knowledge, especially when more detailed studies and questionnaires are lacking.
Next to providing a monetary value of informal care, this study highlighted the conceptual and
empirical differences between different valuation methods. The well-being valuation method gives
the research community and policy makers a new, additional, and flexible economic valuation
instrument.
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