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Abstract
In this paper, we compare the correlation among&brand informal volunteering and self-perceived
health across 13 European countries after comtgplfor socio-economic characteristics, housing
features, neighborhood quality, size of municigalgocial and cultural participation and regional
dummies. We find that formal volunteering has aiicantly positive association with self-perceived
health in Finland and the Netherlands, significasgative relationship in Belgium, but none in the
other countries. By contrast, informal volunteerimgs a significantly positive correlation with self
perceived health in France, the Netherlands, Sgai@ece and Portugal, and a significantly negative
relationship in Italy. Our results point out thathaugh formal and informal volunteering are
correlated one with another they represents difteagpects of volunteering whose correlations with

self-perceived health depend, among others, omlsaad cultural characteristics of each country.
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1. Introduction

Volunteering is an activity which people undertaketheir free will without asking for
monetary compensation in return. One way to caiegahis activity is by its formality
(Wilson and Musick 1997Formal volunteering is defined as any unpaid contribution of time
to activities of organizationdnformal volunteering (also calledhelping beavhiour) is any
assistance given directly to non-households ind&is, for instance helping a neighbour
(Carson 1999; Lee and Brudney 2012). Table 1 repmnrt some European Countries the
percentage of population involved in formal volerteg (giving time) and informal
volunteering (helping a stranger) according to \therld Giving Index (WGI) 2013 repdt
The table illustrates two facts: i) helping othetdside a formal organization is important as
formal volunteering; ii) there are cross-countrifetences in volunteering.

In spite of (i), in sociology, political science careconomics, formal volunteering has
received more attention than informal volunteeriddthough these activities share some
observed and unobserved characteristics, theyarth@ same. Formal volunteering is more
public than helping behaviour, since driven by haonmapital, social capital and cultural
capital more than informal volunteering (Wilson addsick 1997; Lee and Brudney 2012).
As regards (ii), recent empirical investigationsEuropean countries conclude that national
differences in rates of formal and informal volweriag can be explained by differences in
human, social and cultural factors as well as cdng factors, such as country’s institutions
(Plagnol and Huppert 2010).

Given the importance of helping behaviour and thesscountry differences in
volunteering, ignoring voluntary work that occursutside organizations means a
misunderstanding about volunteering and its socaremic effects. This is particularly true
in public health researches, where few studies laadeessed the relationship among formal
and informal volunteering and health outcomes (id &erraro 2005)in this field of research,
a large strand of the socio-medical literature stigates on the relationship between formal

volunteering and health, suggesting that voluntaezsnore likely to enjoy good physical and

! Following List and Price (2012), we use The ClesitAid Foundation (CAF) as source to compare
volunteering between countries. CAF hosts the W@Gildng Index that ranks 153 countries based omitztide
behavior of their citizenry. The index is compilading data from Gallup trough the WorldView WorldIIP
(worldview.gallup.com). The WorldView World Poll & survey carried out in 153 countries on repregmet
samples of about 1000 people per country aged tharel5 years and over, living in urban years. ifldex is
based on three survey questions: 1) have you dbmageey to a charity in the past month? (giving eyyn2)
have you volunteered your time to an organizatiorthie past month? (giving time); 3) have you helped
stranger or someone you didn’t know who needed imelpe past month? (helping a stranger). In paldic the
World Giving Index is the average of the three meas. Each measure is the percentage of peoplesangw
yes to each question.



Table 1. Some European countries in WGI 2013.

Country Giving time (%) Helping a stranger (%)
Austria 28 56
Belgium 25 39
Denmark 20 53
Finland 27 55
France 25 35
Germany 27 56
Greece 4 30
Italy 25 56
Netherlands 37 57
Norway 35 53
Portugal 16 45
Spain 17 50
Sweden 13 51
United Kingdom 29 65

mental health (Moen et al. 1992; Musick et al. 1928&st 2005), have lower rates of mortality
than non-volunteers (Musick and Wilson 2008; Komret al. 2011) and declare better self-
reported health (Carlson 2004). Recently, econ@tudies also started studying the impact of
formal volunteering on health. Borgonovi (2008)¢udsing on the US data, finds a positive
correlation between volunteer labor and self-reggbtiealth. In addition, Petrou and Kupek
(2008), using data on England, show a positiveetation between individual’s activities in a
wide range of social organizations and self-regbgeod health.

This paper studies the relationship among formal ifiormal volunteering and health
across European countries. In so doing, the cautiob of this paper to the literature is
threefold. First, it uses a new and comparablesgatahe 2006 wave EU-SILC micro data,
with plenty of information on measures of voluntegrfor a sample of European countries.
Second, it examines jointly the impact of formatl anformal volunteering on self-perceived
health. In the paper, formal volunteering is meadusy voluntary activities undertaken in
charitable organizations, groups or clubs, whiferimal volunteering is proxied by voluntary
activities (performed on an individual basis) tdphsomeone (such as cooking for others,
taking care of people in hospitals/at home). Thbg,focusing on self-perceived health in
European countries, the paper investigates on -cmsstries differences between
volunteering and self-perceived health in Eurograontrolling, among others, for human
capital, social capital and cultural factors. T thest of our knowledge, there are no
economic studies which consider at the same tineeréationship between formal and

informal volunteering and self-perceived health panmg European countries.



The rest of the paper is organized as follows: i@mecR describes the benefits of
volunteering as well as the channels through whiglunteering may affect health. The
dataset and the methodology are presented in se@iand 4, while the empirical analysis is
showed in sections 5. Section 6 discusses thetsesudl section 7 concludes.

2. Volunteering and health

A growing strand of the socio-medical literatures hibocused on the link between
volunteering and health (Musick and Wilson 2003iakin and Siegel 2007; Casiday et al.
2008; Tang 2009; Kumar et al. 2012). Potential aeénthrough which volunteering benefits
health may be related to the determinants of velkniig so as classified by the economic
literature. In other words, it seems possible tentdy links between the determinants of
volunteering and potential channels through whiclunteering benefits health. The parallel
study of the two strands of literature seems togesgthat, when motivations, which push
people to supply volunteer work, are largely flgfd, volunteering can affect positively health.

Volunteering may contribute to make volunteers tegdod» (Andreoni 1990). Following
this approach, volunteering is an ordinary consumnpgood (Menchik and Weisbrod 1987;
Cappellari et al. 2011; Fiorillo 2011; Bruno anailo 2012) from which individuals receive
a direct utility: volunteers bear utility also fratime act of volunteering in itself, not only from
the goods they contribute to provide offering thiéne. In this case, volunteering gives
people the opportunity to be recognized as «googhssdriety. So, volunteering impacts
positively on volunteers’ social recognition: volaaers are recompensed with gratitude and
admiration. This is likely to happen since volumieg activities are appreciated by society
and people who volunteer are thought as altruisérdfore, being engaged in these activities
may promote feelings of self-worth and self-esteémaddition, providing help is a self-
validating experience. In certain settings, it ¢aster trust and intimacy and can encourage
the provider to anticipate that reciprocal helpl W& forthcoming when it is needed (Wilson
and Musick 1999). Finally, whilst performing sociables connected to volunteering,
volunteers may be distracted from personal problant become less self-preoccupied, fill
their life with meaning and purpose. All this, iarnt, produces positive effects on socio-
psychological factors (Musick and Wilson 2003; Caond Bohman 2007).

Another strand of the literature suggests that j[geape motivated to volunteer to gain
work experience, which raises a volunteer’s futemeployability, when unemployed, and
earning power, when employed. Still, some empirstaidies show that there is a wage
premium for volunteers (Day and Devlin 1998; Haeklal. 2007; Bruno and Fiorillo 2014).
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In addition, volunteering can boost workers’ cangerspects (Wilson 2000). This is likely to
happen as organizational theory documents the itapog of altruistic characteristics in
workers (Smith et al 1983; Organ 1988). Altruistii e more productive in the work place,
since they are “team players” who are willing t@perate with others (Kats and Rosemberg
2005). Both the possibility of role enhancement aage premium connected to volunteering
may increase job satisfaction (Fiorillo and Nap@d4) which, in turn, produces significant
positive effects on health. A growing number ofds#s suggests a link between job
satisfaction levels and health (Faragher et al5200

Making friends is a third determinant of volunteeyi volunteering is an activity generally
performed in groups, it is a way to expand one’ss@aal network, and to improve social
skills too (Clotfelter 1985; Schiff 1990; Prouteand Wolff 2004, 2006). There is a link
between this strand of the literature and the $daiegration theory, following which
multiple social roles provide meaning and purposelife, promote social support and
interactions (Musick and Wilson 2003; Li and Feor&005; Choi and Boham 2007). Social
integration connects and validates people each atitlein a community. The theory assumes
that people gain mental, emotional and physicakebesnwhen they think themselves as a
contributing, accepted part of a collective. Witheuch a sense of connection, people can
experience depression, isolation and physicalsine

From the above discussion, we would aspect a pesiBlationship among formal and
informal volunteering and self-perceived healthaar study. Anyway, in the empirical
investigation, two theoretical features may aftbeise positive links.

First, since informal volunteering is not performad official groups but on an individual
basis and, often, there is not a process of retiogrof volunteers’ activities by society as for
formal volunteering, the potential channel of “sdciecognition” might be weakened for
informal volunteers. Generally, informal helpers mmt enhance their roles and have fewer
opportunities to be appreciated by society thamé&olunteers who, often, prefer volunteer
in well-known and prestigious organizations, whgitie them visibility with its advantages
also in terms of health. Nevertheless, such leskertgannel through which formal
volunteering benefits health might be compensatgdthe assumption that informal
volunteering is likely performed for purely altrtisreasons, which, according to Freud - who
perceived altruism as acting for one’s own wellAgei- may affect positively health.

Following a strand of the literature (see Batsof1)9altruistic persons do not help in order



to benefit others, but rather to receive benefitsidagtistress and discomfort, and relieve their
sense of obligation.

Second, volunteering is a cultural and an econopfienomenon, therefore, rates of
participation at such activity depend on how soesetare structured and how social
responsibility are allocated within them (Haski-eathal 2009). In different countries,
characterised by different political regimes, peopblunteer not only at different rates, but
also induced by different motivations (Anheir angldgon 1999). In addition, in countries
with different culture, volunteering is perceiveddifferent ways (Handy et al. 2000; Meijs et
al. 2003). Consequently, the impact of volunteenghealth is expected to be different by
countries. Following a strand of the literaturee(Jeiandi 1995), patterns of social behaviour
could be explained by “individualism versus coligsim”. Different dimensions of
“individualism versus collectivism” may imply dissilar association between pro social
behaviour and health: in very individualistic sdi@e, within which social behaviours are rare,
they may affect more health than in societies whsweial support is a more frequent
behaviour. A significant difference as regardsithpact of volunteering on health is among
Northern European countries, which encourage vekmig and countries where rates of
volunteering are lower. Following the “individuatis versus collectivism” approach, the
effects of volunteering on health should be mimocountries where volunteering is a social
norm and rates of volunteering are high. Anothery wd explaining the effects of
volunteering on health is considering the regimevelfare state in each country. It is likely
that in countries where the welfare regime is girand provides most of the services, people
volunteer motivated by solidarity, not induced bgoeadition of social necessity. This implies
smaller effects in terms of well-being than in cigs where the welfare regime is weak and
therefore volunteering activities are thought asessary (Haski-Leventhal 2009). It is the
feeling of doing something valued as necessaryhfercommunity that produces a sense of
well-being and therefore impacts positively on ktieah different explanation moves from the
Social Origins Theory (Salomon and Anheier 1998JpWving which, countries differ in their
“non-profit regimes”. Salomon and Anheier (1998)mose four regimes of welfare: Liberal,
Statist, Social Democratic and Corporatist. Twormdimensions classify such regimes: the
amount of government social welfare spending arddize of the non-profit sector. The
Social Democratic regime, typical of the Northeurdpe, provides large welfare protections
and abundant services, so in those countries thepradit sector has fewer opportunity to
develop and volunteering is seen as less necessariower impact on well-being and health.



3. Data and descriptive statistics

We use data from the Income and Living Conditionsv8y carried out by the European
Union's Statistics on Income and Living ConditioE8J-SILC) in 2006. The EU-SILC
database provides comparable multidimensional olatencome, social exclusion and living
conditions in European countries. The 2006 wav&WSILC contains cross-sectional data
on income, education, health, demographic chaiatitsr, housing features, neighborhood
quality, size of municipality, social and culturphrticipation. Information on social and
cultural participation, not provided in other wawdghe survey, regards respondents aged 16

and above. Hence, no panel dimension is availableur study.
Health measure

Our dependent variable is self-perceived healthected through personal interviews or
registers, and assessed through the question:€etergl, would you say that your health is
very good, good, fair, poor, or very poor?”. Resggmare coded into a binary variable, which
is equal to 1 in cases of good or very good he@lththerwise. Self-perceived heal®PH) is
widely used in the literature as a good proxy fealth and, despite its very subjective nature,
previous studies have shown it is correlated wiijective health measures such as mortality
(Idler and Benyamini, 1997).

Volunteering

We consider two different kinds of volunteeringrrf@al and informal. Formal volunteering
(ForVal) is a dummy variable equal to 1 if the respondeuting the previous twelve months,
worked unpaid for charitable organizations, grogpsclubs (it includes unpaid work for
churches, religious groups and humanitarian orgdioizs and attending meetings connected
with these activities), O otherwise. Informal vaieering (nf\Vol) is a binary variable equal to
1 if the respondent, during the previous twelve then undertook (private) voluntary
activities to help someone, such as cooking foersthtaking care of people in hospitals/at
home, taking people for a walk. It excludes anyvdgtthat the respondent undertook for

his/her household, in his/her work or within volaint organizations.
Control variables

In order to account for other factors that mighituence simultaneously health status and
formal and informal volunteering, we include in thealysis a full set of control variables:

age, gender, marital status, education, the regmsidcountry of birth, the number of



individuals living in the household, the naturagdmithm of total disposal household income,
unmet need for medical examination and treatmemyre status and self-defined current
economic status. We also control for housing fesmtuneighborhood quality and size of
municipality. We further control for a number ohet activities which imply a certain degree
of relational engagement, such as religious, réioma, professional, political and other
participations, meetings with friends and severins of cultural consumption, i.e. the
frequency with which interviewees go to the cinerine performances (plays, concerts,
operas), cultural sites and sport events. Finaflgional fixed effects are also included. Table
Al, in Appendix A, describes all variables employethe empirical analysis in detail.

We consider 13 European countries separately: mugiT), Belgium (BE), Germany
(DE), Denmark (DK), Spain (ES), Finland (FI), Fran¢FR), Greece (GR), ltaly (IT),
Netherlands (NL), Norway (NO), Portugal (PT) andeSien (SE).

Because of the many missing values as regardsittwnal volunteering variable for NO,
we do not include this variable in the empiricaklgsis. Moreover, we also exclude the
informal volunteering variable for BE and DE dudhe absence of variability.

Descriptive statistics

The weighted summary statistics for SPH, ForVol &rfifol are showed in Figures 1-3,
and reported in Table 1 (with the full control \adodes). Fig. 1 reports that, on average,
respondents rate their health as good and/or va@vyd,gexcept for DE, IT and PT. According
to Figures 2 and 3, formal and formal volunteertiffer substantially among European
countries. Formal volunteering is lowest in FR &t where only 1% and 3%, respectively,
of respondents supply voluntary activities in ctadnlie organizations, groups or clubs. By
contrast, in the NL 32 % of respondents perfornmfarvolunteer work. The NL also has the
highest number of respondents (more than 50%) witemiake informal volunteering. The
other European countries that display relativelyhbr informal volunteering are ES and FlI,
with a rate of 45% and 38%&spectively. At the other end of the range is Bere only 3%
respondents supply informal voluntary activities.

The correlation matrix between the main variabliesterest is reported in Table 2 below.
We can note that the key independent variablepasgively correlated with one another in
all countries, and positively correlated with thepdndent variable in almost all countries,
except in DE, DK and IT. This last descriptive @nde will be not entirely true in the

multivariate analysis.



Fig. 1. Self-perceived good health (SPH)

by European countries
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Table 1. Descriptive statistics (mean)

AT BE DE DK ES Fl FR GR IT NL NO PT SE
SPH 0.72 0.74 0.60 0.73 0.68 0.66 0.69 0.77 0.57 74 0. 0.72 054 0.74
ForVol 0.06 0.07 0.06 0.12 0.11 0.12 0.01 0.03 0.070.32 0.13 0.05 0.12
InfVol 0.31 0.03 0.45 0.38 0.17 0.19 0.25 0.53 300 0.36
Female 0.52 0.51 0.52 0.52 0.51 0.54 0.52 0.51 0.52.53 0.52 0.50 0.52
Married 0.54 0.53 0.54 0.39 0.59 0.39 0.53 0.62 805046 037 063 0.33
Separated/divorced 0.10 0.08 0.07 0.12 0.10 0.10 07 0. 0.09 0.12 0.10 0.13 0.06 0.13
Widowed 0.07 0.10 0.10 0.12 0.01 0.14 0.07 0.02 20.00.10 0.10 0.03 0.15
Age 31- 50 0.38 0.36 0.37 0.34 0.39 0.32 0.35 0.39.37 0.38 0.36 0.40 0.33
Age 51- 64 0.21 0.22 0.20 0.23 0.19 0.24 0.22 0.2®.20 0.23 0.21 0.21 0.22
Age > 65 0.21 0.20 0.23 023 0.21 0.25 0.21 0.23 240. 0.21 024 014 0.25
Lower second. edu 0.26 0.16 0.15 0.35 0.23 0.33 60.10.13 0.30 023 030 018 0.11
Secondary edu 0.56 0.36 0.53 0.42 0.22 0.40 0.39 35 0. 0.33 0.38 0.44 0.16 0.50
Tertiary edu 0.16 0.32 0.29 0.23 0.24 0.27 0.20 60.10.10 0.27 0.25 0.11 0.28
Household size 2.89 2.77 2.54 2.02 3.20 2.12 2.66.09 2.95 227 209 330 210
EU birth 0.05 0.06 0.01 o0.01 0.01 0.04 0.01 0.01 .010 0.03 0.01 0.05
OTH birth 0.11 0.06 0.10 0.04 0.04 0.02 0.08 0.06 .050 0.05 0.04 0.02 0.06
Househ. income (In) 10.35 10.26 10.12 10.24 9.95 .040 10.21 9.81 10.16 10.14 10.47 9.67 10.02
Uneed meet f.m.e. 0.02 0.01 0.12 0.01 0.06 0.03 4 0.00.07 0.07 0.02 0.03 0.04 0.15
Homeowner 0.59 0.74 0.50 0.58 0.84 0.67 0.63 0.76.740 055 078 076 0.61
Employed part time 0.09 0.11 0.18 0.07 0.05 0.06 090. 0.05 0.05 0.22 0.07 0.05 0.12
Unemployed 0.04 0.07 0.06 0.03 0.07 0.06 0.06 0.0®.05 0.02 0.02 0.07 0.03
Student 0.06 0.07 0.07 0.10 0.07 0.06 0.08 0.08 6 0.00.06 0.07 0.08 0.08
Retired 0.27 0.23 0.25 0.26 0.15 0.26 0.27 0.21 0.22.15 0.22 0.15 0.26
Disabled 0.00 0.03 0.02 0.06 0.02 0.06 0.03 0.01 010. 0.05 0.07 0.01 0.05
Domestic tasks 0.09 0.07 0.06 0.00 0.13 0.02 0.04.150 0.14 0.12 0.00 0.06 0.00
Inactive 0.01 0.02 0.01 0.02 0.05 0.01 0.01 0.01 050. 0.04 0.03 0.02 0.01
Home warm 0.96 0.86 0.95 0.90 0.91 0.97 0.94 0.87.900 0.97 0.98 0.63 0.97
Home dark problem 0.10 0.14 0.15 0.08 0.17 0.04 20.10.21 0.22 0.16 0.08 0.17 0.06
Noise 0.19 0.22 0.29 0.20 0.27 0.18 0.19 0.20 029.32 013 0.26 0.14
Pollution 0.08 0.16 0.24 0.08 0.17 0.13 0.16 0.17 .220 0.14 0.08 0.21 0.07
Crime 0.12 0.18 0.12 0.14 0.20 0.17 0.16 0.08 0.15.170 0.04 0.13 0.14
Densely popul. area 0.36 0.53 0.49 0.36 0.52 0.29.47 0 0.39 0.44 0.50 0.42 0.21
Intermediate area 0.24 0.43 0.34 0.29 0.20 0.17 5 0.30.14 0.39 0.17 031 0.14
Political parties/t.u. 0.05 0.06 0.12 0.04 0.10 030. 0.05 0.04 0.04 0.10 0.03 0.09
Professional part. 0.04 0.07 0.03 0.11 0.04 0.08 01 0. 0.06 0.05 0.11 0.11 0.04 0.10
Religious part. 0.14 0.15 0.11 0.17 0.16 0.01 0.29.19 0.43 0.13 0.42 0.20
Recreat. Part. 0.23 0.33 0.20 0.30 0.14 0.37 0.23 08 0. 0.10 0.46 0.37 0.12 0.37
Other org. part. 0.02 0.08 0.16 0.08 0.07 0.17 0.110.06 0.05 021 011 0.02 0.24
Meetings with f. 0.60 0.64 0.55 0.59 0.66 0.68 0.480.79 0.66 058 0.67 0.78 0.63
Cinema 0.18 0.24 0.34 0.29 0.21 0.29 0.23 0.22 0.22.25 0.26 0.18 0.34
Live performance 0.17 0.28 0.38 0.35 0.22 0.33 0.320.24 0.19 0.32 0.32 0.33 0.39
Cultural site 0.12 0.26 0.43 0.32 0.25 0.28 0.27 20.1 0.17 0.28 0.24 0.33
Sport events 0.21 0.11 0.22 0.14 0.12 0.20 0.14 30.10.12 0.13 0.16 0.19 0.16
Observations 11960 11219 24827 5708 28055 10757 3619212606 45975 8985 5758 8556 6581
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Table 2. Correlation among SPH, ForVol and InfVathim European countries

AT BE DE
SPH ForVol SPH ForVol SPH ForVol
ForVol 0.0433* 0.0210* -0.0262*
InfVol 0.0578* 0.1730*
DK ES Fl
SPH ForVol SPH ForVol SPH ForVol
ForVol -0.0100 -0.0048 0.0535*
InfVol 0.0236 0.2316* 0.0437* 0.0897* 0.0487* 0.1971
FR GR IT
SPH ForVol SPH ForVol SPH ForVol
ForVol 0.0043 0.0323* 0.0323*
InfVol 0.0290* 0.0755* 0.0414* 0.1848* -0.0189* ®Qa8*
NL NO PT
SPH ForVol SPH ForVol SPH ForVol
ForVol 0.0373* 0.0296* 0.0121
InfVol 0.1167* 0.1745* 0.0696* 0.1981*
SE
SPH ForVol
ForVol 0.0274*
InfVol 0.0693* 0.1736*

4. Empirical models

Our empirical strategy involves two models. Firself-perceived good health is

represented through the following estimation eaqumati
HG:a+,B':\/ij+a\/ij+)(Yij+Zij¢+£}j (1)

where, Hi*j Is a “latent” variable, i.e. self-perceived hedtthindividuali in countryj; FViJ. 5

formal volunteering provided by individual in country j; I\/ij is informal volunteering

performed by individual in countryj; \(j is household income of individuain countryj; Zj

is a matrix of control variables that are knownirtluence self-perceived health agds a

random-error term@ ,3 6 , X, ¢ are parameters to be estimated.
We do not observe the “latent” variabl‘t!lfjT in the data. Rather, we obsert; as a

binary choice, which takes value 1 (very good avdyperceived health) iH, ;Is positive and

0 otherwise. Consequently, the health equatiom{dkes it appropriate for estimation as a

Univariate Probit Model:
Prt, =1) =®(a-F, -8V, - x¥, - Z,4) 2)

where @ (-) is the cumulative distribution function of arnwal standard.
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Moreover, the possibility of reverse causality kadbe taken into account: individuals in
poor health may be induced to reduce their unpamdribution of time against their will. The
available data does not allow us to identify sudaimstruments for formal and informal
volunteering but only whether self-perceived goedlth, formal volunteering and informal
help are joint or independent behaviours and pémep

Thus, we jointly estimate self-perceived good heatormal volunteering and helping
behaviour using a Multivariate Probit Model (whetteese variables are the dependent
variables and the independent variables are adktheported in Table %)

H.J =a+ XY, +Z,¢+¢, H;=1it H u >0, 0 otherwise,
FV.J = 0)"'4”{”-' +Zi'j5+,uij, F\j=1if F\,/;>0, 0 otherwise, (3)

IVj =g +1Y; +Zym+n;, 1V =1if 1V; >0, 0 otherwise,

with
€ 0) (10urv Priv
H|~Nz, || O, Pevn10euv
7 0) \ Pvn Pyl

the error terms distributed as a normal 3-varigi#) zero mean and variance-covariance
matrix with values equal to 1 on the main diagoaatl correlationg outside. From the
estimates of correlationswe test whether the problem of reverse causadityains open to

question.

5. Empirical analysis

The univariate probit estimates for the 13 Europeanntries separately are showed in
tables 3-5. For the sake of clarity, we present résults for Nordic countries (Table 3),
Continental countries (Table 4) and Mediterraneamtries (Table 5). For each country, the
first column shows marginal effects and the secooldmn presents the standard errors,
which are corrected for heteroskedasticity. ModBEl presents the findings with all the
covariates except for social and cultural partitgpavariables which are included in Model

(2) where we conduct a robustness analysis.

% See Green (2012, cap. 17.5)
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Table 3. Probit estimates results: Nordic count#iks

DK (1) DK (2) FI (1) Fl (2)
ForVol 0.010 0.017 -0.005 0.018 0.048***  0.014 .088*** 0.014
InfVol 0.010 0.033 -0.003 0.034 0.015 0.010 0.01 0.010
Female -0.008 0.012 -0.002 0.012 0.030***  0.010 .03@*** 0.010
Married -0.005 0.018 -0.004 0.018  -0.054*+* 0.015 0.051** 0.015
Separated/divorced 0.010 0.027  0.007 0.027  -0720.027 -0.073*** 0.027
Widowed 0.014 0.023 0.010 0.023  -0.015 0.019 1®.0 0.020
Age 31- 50 -0.115***  0.025 -0.111** 0.025 -0.166* 0.021 -0.155** 0.021
Age 51- 64 -0.214**  0.034 -0.201** 0.034 -0.260** 0.025 -0.239*** 0.025
Age > 65 -0.170**  0.045 -0.160*** 0.045 -0.367*** 0.037 -0.332** 0.038
Lower secondary edu
Secondary edu 0.046**  0.013  0.045** 0.013 6% 0.012 0.027** 0.013
Tertiary edu 0.094**  0.014  0.092**  0.014 0.0985 0.013 0.089**+*  0.014
Household size 0.001 0.007  0.003 0.007 0.012**0.005 0.013** 0.005
EU birth -0.029 0.050 -0.027 0.050 -0.006 0.066 00Q. 0.064
OTH birth -0.067* 0.038 -0.058 0.038 0.051 0.0610.071 0.059
Household income (In) 0.046**  0.014 0.042*** Q0 0.025**  0.009 0.025**  0.009
Uneed meet f.m.e. -0.192**  0.076 -0.177** 0.075 0.270*** 0.037 -0.260*** 0.037
Homeowner 0.053***  0.015 0.050*** 0.015 -0.005 0oe4  -0.007 0.014
Employed part time -0.084**  0.024 -0.082*** 0.024 -0.066*** 0.021 -0.070*** 0.021
Unemployed -0.148**  0.044 -0.146** 0.043 -0.154** 0.024 -0.150*** 0.025
Student 0.009 0.029 0.006 0.030 0.024 0.027 160.0 0.027
Retired -0.170***  0.030 -0.157** 0.030 -0.119*** 028 -0.125** (0.028
Disabled -0.570***  0.034 -0.567*** 0.035 -0.433*** 0.025 -0.434*** 0.025
Domestic tasks -0.149* 0.091 -0.107 0.088 0.027 03®. 0.026 0.033
Inactive -0.150**  0.055 -0.147** 0.055 -0.043 &6 -0.036 0.059
Home warm 0.044** 0.022  0.043* 0.022 0.065** 084 0.058* 0.034
Home dark problem -0.066***  0.024 -0.066*** 0.024 0.055** 0.025  -0.050** 0.025
Noise -0.015 0.016 -0.015 0.016  -0.040*** 0.016 .03B** 0.016
Pollution -0.003 0.023 -0.001 0.023  -0.037** 0.017-0.038** 0.017
Crime -0.054**  0.019 -0.054** 0.019 -0.040*** 0. -0.040*** 0.015
Densely populated area  0.048**  0.014  0.052** 003 0.033** 0.014 0.035** 0.014
Intermediate area 0.016 0.013 0.016 0.013 07033*0.014 0.032** 0.014
Political parties/t.u. -0.028 0.018 0.002 ®01
Professional part. 0.051**  0.017 -0.028 0.018
Religious part. 0.004 0.018 -0.030** 0.014
Recreational part. 0.030** 0.012 0.035** 0101
Other org. part. -0.011 0.022 -0.005 0.013
Meetings with friends 0.034***  0.012 0.039*** 0.011
Cinema -0.020 0.012 0.022* 0.011
Live performance 0.024** 0.012 0.031***  0.011
Cultural site 0.012 0.012 0.026** 0.011
Sport events 0.012 0.016 0.007 0.012
Regional dummies Yes Yes
Pseudo R2 0.151 0.158 0.164 0.169
Observations 5494 5468 9148 8999
Log likelihood -2464.31 -2429.65 -4672.04 -4546.55

Note: The symbols ***, ** * denote that the margireffect is statistically different from zero gtSland 10 percent.
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Table 3. Probit estimation results: Nordic courstfi@

NO (1) NO (2) SE (1) SE (2)
ForVol 0.009 0.017 0.000 0.018 0.020 0.016 0.005 01D.
InfVol 0.007 0.011  0.000 0.011
Female 0.028** 0.012  0.034*** 0.012 -0.007 0.011 .0@8 0.011
Married -0.030* 0.018 -0.027 0.018 0.006 0.015 ©.00 0.015
Separated/divorced -0.040 0.030 -0.041 0.030 -0.011 0.026  -0.015 0.026
Widowed 0.003 0.025 0.002 0.025 0.010 0.019 0.011 .01®
Age 31- 50 -0.097**  0.023 -0.095** 0.023 -0.118** 0.021 -0.109** 0.021
Age 51- 64 -0.170***  0.031 -0.156*** 0.031 -0.214* 0.029 -0.195**  0.030
Age > 65 -0.088** 0.046 -0.064 0.044 -0.166** 004 -0.136** 0.046
Lower secondary edu 0.044* 0.020 0.039* 0.020
Secondary edu 0.072%** 0.013 0.066*** 0.014 0.076** 0.018 0.068*** 0.018
Tertiary edu 0.127%*** 0.014 0.109***  0.014 0.111** 0.016 0.096***  0.017
Household size 0.014** 0.006 0.012* 0.006 -0.006 0.005 -0.004 0.006
EU birth -0.043 0.041 -0.043 0.041 -0.050** 0.025 0.038* 0.024
OTH birth -0.086** 0.039 -0.071* 0.038  -0.066*** .025  -0.048** 0.024
Household income (In)  0.022** 0.009 0.020** 0.009 .029*** 0.010 0.022** 0.010
Uneed meet f.m.e. -0.386**  0.050 -0.387*** 0.050 0.233** 0.019 -0.230***  0.019
Homeowner 0.013 0.018 0.014 0.018 0.019 0.013 0.015 0.013
Employed part time -0.108***  0.025 -0.111*** 0.026 -0.125*** 0.020 -0.126**  0.020
Unemployed -0.039 0.047 -0.042 0.048  -0.228** @03 -0.200*** 0.039
Student -0.011 0.029 -0.018 0.029 -0.044 0.028 48¥0 0.029
Retired -0.243**  0.043 -0.237*** 0.043 0.252*** 04D -0.254**  0.041
Disabled -0.556***  0.028 -0.546** 0.029 -0.639*** 0.028 -0.625*** 0.030
Domestic tasks -0.203 0.149 -0.210 0.153 -0.203** .090 -0.189** 0.099
Inactive -0.296***  0.044 -0.290** 0.044  -0.055 @6 -0.047 0.076
Home warm 0.183*** 0.069 0.175***  0.070 0.092** 038 0.092***  (0.038
Home dark problem -0.027 0.023 -0.027 0.023 -0.653* 0.023 -0.053** 0.023
Noise -0.015 0.020 -0.014 0.020  -0.047*+* 0.018 .04B** 0.018
Pollution -0.063***  0.026 -0.063*** 0.026 -0.025 @1 -0.026 0.021
Crime -0.047 0.032 -0.049 0.032 -0.045**  0.017 00 0.017
Densely populated area  0.028** 0.013 0.030** 0.0130.007 0.014 0.007 0.014
Intermediate area 0.031* 0.016 0.033* 0.016 0.032* 0.014 0.029** 0.0014
Political parties/t.u. -0.000 0.021 -0.000 @01
Professional part. 0.002 0.020 0.055**  0.016
Religious part. -0.040** 0.019 -0.012 0.014
Recreational part. 0.051**  0.012 0.024* 0.011
Other org. part. -0.013 0.018 0.006 0.012
Meetings with friends 0.033** 0.013 0.034* 0101
Cinema 0.037** 0.013 0.018 0.011
Live performance -0.003 0.012 0.018 0.011
Cultural site 0.024** 0.011
Sport events 0.032** 0.015 0.050**  0.013
Regional dummies
Pseudo R2 0.186 0.193 0.203 0.212
Observations 5578 5576 6109 6062
Log likelihood -2479.14 -2456.47 -2559.64 -2510.05
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Table 4. Probit estimates results: Continental toem#1

AT (1) AT (2) BE (1) BE (2)
ForVol 0.037** 0.016 0.022 0.017 -0.007 0.017 -3 0.018
InfVol 0.008 0.009 -0.003 0.009
Female 0.033*** 0.010  0.041** 0.010 -0.035*** 0.80 -0.027** 0.009
Married -0.018 0.014 -0.013 0.014  -0.027* 0.014 020** 0.014
Separated/divorced -0.104**  0.022 -0.095*** 0.022 -0.074*** 0.024 -0.078*** 0.024
Widowed -0.031 0.021 -0.025 0.020 -0.068**  0.020 0.073*** 0.020
Age 31- 50 -0.175**  0.019 -0.152** 0.019 -0.142** 0.018 -0.139** 0.018
Age 51- 64 -0.373**  0.025 -0.335*** 0.025 -0.202** 0.024 -0.193**  0.025
Age > 65 -0.453***  0.028 -0.402*** 0.029 -0.324** 0.032 -0.308***  0.033
Lower secondary edu 0.028** 0.013  0.020 0.013
Secondary edu 0.104*** 0.010  0.092*** 0.010 0.048** 0.012 0.031** 0.012
Tertiary edu 0.144%*** 0.010 0.128*** 0.010 0.087** 0.012 0.069***  0.013
Household size -0.013**  0.004 -0.011*** 0.004 QD+ 0.004 0.012**  0.004
EU birth 0.034* 0.019 0.034* 0.019 -0.025 0.018 04 0.018
OTH birth -0.029* 0.016 -0.017 0.016  -0.022 0.020 0.009 0.019
Household income (In)  0.068*** 0.008 0.062*** 0.008 0.034*** 0.008 0.032*** 0.008
Uneed meet f.m.e. -0.309**  0.040 -0.300*** 0.040 0.206*** 0.075 -0.173**  0.074
Homeowner 0.027*** 0.010 0.022** 0.010 0.032** @A@ 0.028***  0.011
Employed part time 0.016 0.016 0.011 0.016 -0.019 .01®» -0.026* 0.016
Unemployed -0.135**  0.028 -0.127** 0.028 -0.118** 0.021 -0.115** 0.021
Student 0.123*** 0.023 0.117**  0.023  0.027 0.025 0.604 0.027
Retired -0.127**  0.016 -0.123** 0.017 -0.087** 020 -0.089**  0.020
Disabled -0.618**  0.069 -0.589*** 0.082  -0.622** 0.027 -0.625*** 0.029
Domestic tasks -0.013 0.017 -0.004 0.017 -0.044** .020 -0.048** 0.021
Inactive -0.158***  0.050 -0.098** 0.049 -0.127** 035 -0.125** 0.035
Home warm 0.035 0.023 0.041* 0.023  0.100***  0.014 .08%***  0.014
Home dark problem -0.053***  0.015 -0.046*** 0.015 0.035** 0.013 -0.033**  0.013
Noise -0.044**  0.012 -0.040** 0.012 -0.029*** 011 -0.029*** 0.011
Pollution -0.020 0.017 -0.020 0.017 -0.057**  0.013-0.058*** 0.013
Crime -0.019 0.014 -0.021 0.014 -0.068***  0.012 g6+ 0.012
Densely populated area  0.035*** 0.011 0.027* 0.011-0.035 0.022  -0.040* 0.022
Intermediate area -0.009 0.011 -0.018* 0.011 -0.029 0.022 -0.038* 0.023
Political parties/t.u. 0.005 0.018
Professional part. -0.007 0.022 -0.011 0.017
Religious part. -0.001 0.012
Recreational part. 0.045**  0.010 0.050***  0.009
Other org. part. -0.003 0.028 0.030** 0.014
Meetings with friends 0.086***  0.009 0.045*+* @09
Cinema 0.023* 0.012 0.027**  0.010
Live performance -0.004 0.011 0.018* 0.009
Cultural site 0.019* 0.011 0.025** 0.010
Sport events 0.045%** 0.013 0.008 0.013
Regional dummies Yes Yes
Pseudo R2 0.227 0.234 0.190 0.198
Observations 11927 11595 10488 10243
Log likelihood -5421.64 -5158.75 -4640.24 -4439.05

Note: The symbols ***, ** * denote that the margireffect is statistically different from zero gt8land 10 percent.
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Table 4. Probit estimates results: Continental toem#2

DE (1) DE (2) FR (1) RR2) NL(1) NL (2)
ForVol 0.015 0.013 -0.012 0.015 0.032 0.026 0.030 .02® 0.029***  0.010 0.022* 0.010
InfVol 0.041%= 0.008  0.024**  0.009 0.045*=* M09  0.041**  0.009
Female -0.004 0.008 -0.004 0.008  -0.000 0.007 @.00 0.007 0.028** 0.011  0.027* 0.011
Married -0.058*+*  0.012 -0.056** 0.012  -0.008 0.01 -0.005 0.011 -0.021 0.015 -0.019 0.015
Separated/divorced -0.044* 0.018 -0.045* 0.018 .04B** 0.018  -0.045** 0.018 -0.039* 0.022  -0.043** 0.022
Widowed -0.028* 0.016 -0.032** 0.016  -0.042%* 061 -0.040* 0.016 -0.046** 0.021  -0.043* 0.021
Age 31- 50 -0.228**  0.016 -0.211** 0.016 -0.162** 0.015 -0.153** 0.016 -0.059**  0.020 -0.054** @20
Age 51- 64 -0.411**  0.017 -0.385***  0.017 -0.285** 0.019 -0.269*** 0.020 -0.106**  0.025  -0.093*** 26
Age > 65 -0.441*=*  0.020 -0.414**  0.021  -0.450*** 0.023  -0.431*** 0.024 -0.155**  0.033  -0.139** 03B
Lower second. edu 0.056** 0.027 0.058** 0.027 0067 0.011  0.057**  0.011 0.044*+*  0.015 0.039** 0.05
Secondary edu 0.113**  0.027 0.108***  0.028  0.074** 0.009 0.065***  0.010 0.079***  0.015 0.069*** 0.8
Tertiary edu 0.160***  0.026 0.148**  0.027 0.125** 0.010 0.113**  0.010 0.115**  0.015 0.104***  0.015
Household size 0.006 0.004 0.005 0.004  0.006* 3.000.007** 0.006 0.018***  0.005 0.019***  0.006
EU birth -0.033* 0.019 -0.028 0.019 -0.038 04 -0.036 0.041
OTH birth -0.014 0.012 -0.011 0.012  -0.044%* 0.014-0.038*** 0.014 -0.033 0.025 -0.027 0.025
Househ. Inc. (In) 0.050***  0.007 0.049*+*  0.007 @L6*** 0.007  0.042**  0.007 0.028***  0.011 0.023* 0.011
Uneed meet f.m.e. -0.171*+*  0.012 -0.168**  0.012 0.146*** 0.021  -0.131=* 0.021 -0.313***  0.049 -OB*** 0.049
Homeowner 0.027*=*  0.008 0.020* 0.008  0.020** 0®0 0.016* 0.009 0.054**  0.011 0.048**  0.011
Empl. part time -0.021* 0.010 -0.025** 0.011  -83** 0.014 -0.066** 0.014 -0.073*** 0.016 -0.075* 0.015
Unemployed -0.152**  0.017 -0.135*+  0.017 -0.110~ 0.017 -0.110*** 0.017 -0.045 0.044  -0.033 0.043
Student 0.021 0.021 0.002 0.021 0.018 0.021 0.006 .0210 0.010 0.031  0.004 0.032
Retired -0.203***  0.016 -0.208**  0.016  -0.128** 015 -0.130*** 0.015 -0.144**  0.024  -0.143** 0.02
Disabled -0.597*+*  0.013 -0.595**  0.014  -0.349** 0.021 -0.334*** 0.022 -0.688**  0.023 -0.680*** 02b
Domestic tasks -0.047**  0.016 -0.047**  0.016  -8@~* 0.019 -0.078** 0.019 -0.170*** 0.025 -0.164* 0.025
Inactive -0.204**  0.030 -0.207** 0.031  -0.277** 0.035 -0.264** 0.037 -0.135** 0.032  -0.136*** 032
Home warm 0.123***  0.019 0.114**  0.019  0.110*** 016 0.098***  0.016 0.133**  0.047 0.122**  0.047
Home dark prob. -0.047**  0.010 -0.047**  0.011  €B4** 0.012  -0.060*** 0.012 -0.037*+* 0.014 -0.038 0.014
Noise -0.040**  0.009 -0.034**  0.010  -0.036*** 010 -0.040*** 0.010 -0.030*** 0.011  -0.028** 0.011
Pollution -0.033***  0.010 -0.035*** 0.010 -0.050** 0.011 -0.051** 0.011 -0.054**  0.014 -0.054** 014
Crime -0.050**  0.011 -0.049**  0.012  -0.039*** 00  -0.042** 0.010 -0.054**  0.014 -0.052** 0.014
Densely popul. a. 0.054*** 0.011 0.054*** 0.011 Q% 0.011  0.022* 0.011
Intermediate area 0.025* 0.010 0.025** 0.011 0.012 0.010 0.013 0.010
Political parties/t.u. -0.043**  0.015 -0.023 .0a1 -0.012 0.023
Professional part. 0.035* 0.018 -0.032 0.035 0.025* 0.014
Religious part. 0.001 0.010 0.015 0.026 .00 0.009
Recreational part. 0.034*+*  0.009 0.043** 080 0.028**  0.009
Other org. part. 0.020** 0.009 -0.019* 0.011 0.003 0.012
Meetings w. friends 0.070***  0.007 0.030*** (O]} 0.015 0.009
Cinema 0.032*+  0.007 0.007 0.008 0.026** 100]
Live performance 0.008 0.007 0.039*** 0.007 .0ZB** 0.010
Cultural site 0.018**  0.007 0.015* 0.008 03 0.010
Sport events 0.045*+*  0.008 0.022 0.010 -g.00 0.014
Regional dummies Yes Yes Yes Yes
Pseudo R2 0.185 0.195 0.215 0.215 0.192 0.196
Observations 24159 23301 18929 18231 8868 8608
Log likelihood -13086.48 -12435.47 -8982.22 -8547.24 -3749.93 0370
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Table 5. Probit estimates results: Mediterraneamties #1

ES (1) ES (2) GR (1) GR (2)
ForVol -0.003 0.009 -0.008 0.010 0.037* 0.019 0.020 0.020
InfVol 0.029*** 0.006 0.021**  0.006  0.025**  0.009 0.018* 0.009
Female -0.029*** 0.007 -0.022**  0.006 -0.007 0.009 -0.003 0.009
Married -0.009 0.009 -0.003 0.009  0.008 0.015 0.008 0.015
Separated/divorced -0.072**  0.015 -0.070***  0.015 -0.051** 0.021 -0.049** 0.021
Widowed -0.047* 0.026 -0.047* 0.026 -0.123**  0.040 -0.120***  0.040
Age 31- 50 -0.179**  0.013 -0.163** 0.013 -0.117** 0.023 -0.105***  0.022
Age 51- 64 -0.360*** 0.015 -0.333***  0.016 -0.306** 0.031 -0.282**  0.031
Age > 65 -0.457*** 0.018 -0.425**  0.019 -0.475** 0.032 -0.442**  0.033
Lower secondary edu 0.049*** 0.008 0.043*** 0.008 .064*** 0.010 0.060*** 0.010
Secondary edu 0.079*** 0.008 0.070*** 0.009 0.084** 0.009 0.076*** 0.009
Tertiary edu 0.118** 0.008 0.108**  0.009  0.096*** 0.010 0.085***  0.010
Household size 0.005** 0.003 0.007***  0.003 0.006* 0.003 0.008** 0.003
EU birth 0.022 0.030 0.022 0.030 0.015 0.038 0.032 0.034
OTH birth 0.004 0.016 0.012 0.016  -0.047* 0.020 .02® 0.019
Household income (In) 0.016*** 0.004  0.014*** 0.004 0.029*** 0.006 0.024*** 0.006
Uneed meet f.m.e. -0.113%** 0.014 -0.107** 0.014 0.222** 0.021 -0.211**  0.021
Homeowner 0.012%* 0.014 0.010 0.010 -0.011 0.010 0.014 0.010
Employed part time -0.039*** 0.015 -0.041** 0.015 -0.027 0.020 -0.027 0.020
Unemployed -0.067**  0.014 -0.065*** 0.014 -0.067** 0.024 -0.066*** 0.024
Student 0.076** 0.017 0.067**  0.017 0.036 0.028 .0B5 0.028
Retired -0.158*** 0.014 -0.156** 0.014 -0.174** 016 -0.166***  0.016
Disabled -0.612**  0.018 -0.606*** 0.019 -0.768*** 0.031 -0.752** 0.036
Domestic tasks -0.093*** 0.012 -0.093***  0.012 -+ 0.016 -0.105***  0.016
Inactive -0.159*** 0.017 -0.160***  0.017 -0.187** 0.047 -0.175**  0.047
Home warm 0.116%** 0.012 0.107**  0.012 0.042** 012 0.041**  0.012
Home dark problem -0.081*** 0.008 -0.079** 0.009 0.057*** 0.010 -0.051**  0.010
Noise -0.044**  0.008 -0.044*>* 0.008 -0.045*** 012 -0.045*** 0.011
Pollution -0.043*** 0.009 -0.042**  0.009 -0.031* 0.014 -0.023* 0.013
Crime -0.051 %+ 0.009 -0.050***  0.009 -0.017 0.016 0.009 0.016
Densely populated area  0.012 0.008 0.013 0.008 060.0 0.010 -0.005 0.010
Intermediate area 0.010 0.009 0.008 0.009 0.002 140.0 0.002 0.013
Political parties/t.u. -0.027* 0.016 0.012 @02
Professional part. 0.002 0.015 0.009 0.020
Religious part. -0.007 0.008 0.018* 0.008
Recreational part. 0.031*** 0.009 0.010 0.016
Other org. part. -0.020 0.012 -0.000 0.020
Meetings with friends 0.051*** 0.007 0.048* @10
Cinema 0.036***  0.008 0.012 0.012
Live performance 0.015* 0.008 0.027** 0.011
Cultural site 0.017** 0.007 0.037** 0.013
Sport events 0.037*** 0.010 0.023 0.014
Regional dummies Yes Yes Yes Yes
Pseudo R2 0.232 0.234 0.378 0.381
Observations 26157 25755 12088 12008
Log likelihood -12495.85 -12216.04 -4192.49 -4114.56

Note: The symbols ***, ** * denote that the margireffect is statistically different from zero at8land 10 percent.
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Table 5. Probit estimates results: Mediterraneamties #2

IT (1) IT (2) PT (1) PT (2)
ForVol 0.032*** 0.010 0.005 0.011 0.011 0.029 0.012 0.030
InfVol -0.010 0.006 -0.023** 0.006  0.034* 0.014 .@B1** 0.014
Female -0.026*** 0.006  -0.021**  0.006 -0.076** 013 -0.056**  0.014
Married -0.041**  0.008 -0.038** 0.008 -0.001 0.02 0.009 0.021
Separated/divorced -0.108***  0.012 -0.104*** 0.012 -0.059* 0.033 -0.051 0.034
Widowed -0.051** 0.021 -0.057** 0.021 0.024 0.040 0.024 0.041
Age 31- 50 -0.206**  0.011 -0.185*** 0.011 -0.226%* 0.022  -0.213**  0.023
Age 51- 64 -0.390%*** 0.011 -0.369*** 0.012 -0.437* 0.020 -0.421**  0.021
Age > 65 -0.542*** 0.011 -0.523=* 0.011 -0.493** 0.019 -0.474**  0.021
Lower secondary edu 0.097*** 0.008 0.083*** 0.008 .106*** 0.018  0.087*** 0.019
Secondary edu 0.154*** 0.008  0.135*** 0.008 0.186** 0.020 0.166*** 0.020
Tertiary edu 0.199*** 0.009 0.176**  0.010 0.233** 0.022 0.217***  0.023
Household size 0.019** 0.003 0.021*** 0.003 0.020 0.005 0.022**=*  0.005
EU birth 0.100*** 0.022  0.108*** 0.022 -0.013 0.061 -0.029 0.060
OTH birth 0.098*** 0.014 0.107** 0.014 0.028 0.050 0.044 0.050
Household income (In) 0.018*** 0.005  0.017*** 0.005 0.008 0.010 0.003 0.011
Uneed meet f.m.e. -0.229%*** 0.011 0.224** 0.011 .202*** 0.028 -0.231**  0.028
Homeowner -0.005 0.006 -0.010 0.007  -0.015 0.016 .01d 0.016
Employed part time -0.032*** 0.012 -0.030* 0.012 0.141** 0.026 -0.139**  0.026
Unemployed -0.056**  0.013 -0.028** 0.013  -0.084*=* 0.024  -0.083***  0.024
Student 0.061*** 0.016 0.058***  0.016 0.032 0.032 .0D9 0.032
Retired -0.097*** 0.010 -0.084**  0.010 -0.225** 023 -0.223***  0.023
Disabled -0.465**  0.017 -0.467** 0.019 -0.503** 0.013 -0.501** 0.014
Domestic tasks -0.044*** 0.009 -0.028**  0.010 -0+ 0.025 -0.102***  0.025
Inactive -0.134**  0.014 -0.109*** 0.014  -0.232** 0.038  -0.243**  (0.038
Home warm 0.048*** 0.010 0.037**  0.010 0.057*** 014 0.046**  0.014
Home dark problem -0.12 7% 0.007  -0.107** 0.007 0.090***  0.017 -0.083**  0.017
Noise -0.035***  0.007 -0.036*** 0.007 -0.057*** 016 -0.057*** 0.016
Pollution -0.025%** 0.008 -0.026**  0.008 -0.023 @7 -0.027 0.018
Crime -0.024*** 0.009 -0.019* 0.009 -0.013 0.021 .60 0.021
Densely populated area  0.034*** 0.007 0.037** 0700 -0.002 0.017  0.008 0.017
Intermediate area 0.025*** 0.007  0.022*** 0.007 0R2 0.016 -0.007 0.016
Political parties/t.u. -0.042**  0.014 -0.051 .035
Professional part. 0.043*** 0.013 0.020 0.036
Religious part. 0.000 0.007 -0.064**  0.013
Recreational part. 0.029*** 0.009 0.014 0.021
Other org. part. 0.014 0.013 0.094** 0.045
Meetings with friends 0.078*** 0.006 0.094* @15
Cinema 0.049**  0.007 0.033* 0.018
Live performance 0.035*** 0.007 0.020 0.014
Cultural site 0.017** 0.008 0.023 0.017
Sport events 0.023*** 0.009 0.064**+* 0.017
Regional dummies Yes
Pseudo R2 0.264 0.270 0.281 0.290
Observations 45497 43808 8536 8495
Log likelihood -22880.91 -21748.39 -4249.49 -4174.70
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As regards the Nordic countries, we find a positigerelation between formal volunteering
and self-perceived good health only for Finlan@: twarginal effect is statistically significant at
1 percent and decreases a bit from model (1) tinf#¢ating that social and cultural variables
are also relevant covariates in driving the settpwed health of Finnish people. Supplying
formal voluntary work in FI raises the probabildf/reporting self-perceived good health by 3.8
percent. For the other Nordic countries, i.e. DKQ,NSE, we do not find a statistically
significant difference between individuals who dopaid work (formal and informal) and
individuals who do not.

Regarding Continental countries, we observe a ipesitelationship between formal
volunteering and self-perceived good health onlyth® Netherlands. The marginal effect of
formal volunteering is statistically significant@nventional level increasing the probability of
reporting self-perceived good health by 2.2 perd@vibdel 2). For Austria, the positive
association, statistically significant at 5 percévibdel 1), disappears in Model (2) when we
insert the key social and cultural variables: ratiomal participation, meetings with friends and
sports events (all statistically significant at ¥#%th high marginal effects). On the contrary, the
absence of correlation for Belgium in Model (1) eprs with negative sign and statistically
significant at 10 percent in Model (2), when wefpen the robustness analysis with social and
cultural variables. In Belgium, undertaking fornvalluntary activities reduces the probability
of reporting self-perceived good health by 3.1 petcInformal volunteering is significantly
positive only in France and in the Netherlandsl@a). In FR and in the NL, supplying informal
voluntary work raises the probability of reportisgf-perceived good health respectively by 2.4
and 4.1 percent.

In all Mediterranean countries informal voluntegrimatters. We show a positive and robust
correlation between informal volunteering and galfeeived good health in Spain and Portugal.
In ES and PT the marginal effect of helping behawis statistically significant, respectively, at
1 and 5 percent rising the probability of reportself-perceived good health by 2.1 and 3.1
percent (Model 2). In Greece, the positive assmriastatistically significant at 1 percent in
Model (1) collapse to 10 percent in Model (2), ewsmn indicating that informal voluntary
activities increases the probability of reporting/fgerceived good health of Greek by 1.8
percent. Despite ES, PT and GR, in Italy informallmteering shows a statistically significant
(at 1%) negative correlation with health (Model RB).IT, undertaking informal voluntary
activities to help someone reduces the probahilfityeporting self-perceived good health by
2.3%. In spite of helping behaviour, formal volweriag does not matter in all Mediterranean
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countries. Indeed, in Greece and Italy in Model (¢ observe a statistically positive
association between formal voluntary work and Imeatatistically significant, respectively, at
10 and 1 percent. However, this association disappa Model (2) when we control for social
and cultural variables, indicating that social andtural participation are relevant factors in
driving the self-perceived health of Italian ance&k people.

As regards the other covariates, we observe sirfildmgs across European countries for
several variables. Self-perceived good health @se® with age, unmet need for medical
examination and treatment, self-defined currentneooc status (unemployed, retired and
disabled), housing features (home dark problem) ragighbourhood quality (noise, pollution
and crime). On the other hand, self-perceived duealth rises with human capital (education),
household income, home warm and social capitatd€aetional participation and meetings with
friends)).

Limitations

The above results has to be treated with cautidimhoAgh we control for many covariates,
the data cross-section design does not allow tie#&d unobservable individual characteristics
(as a panel data does). Moreover, a reverse cgulsal to be taken into account. The available
data allow us to identify whether self-perceiveddealth, formal volunteering and informal
help are joint or independent behaviors. Thus, auatly estimate self-perceived good health,
formal volunteering and helping behaviour using tidariate Probit Models where shared
independent variables are all reported in TablEestimated covariances are showed in Table 6.

We report only European countries for which we fbanstatistically significant correlation
among formal and informal volunteering and selfepéred good health in previous section.
Unsurprisingly, findings point to a joint procegsr all European countries, the LR test of the
estimate correlation coefficient across the erssms of the three equations is positive and
statistically significant at 5% and more, indicgtithat the null hypothesis of the absence of
correlation among the error terms can be rejectetthea usual level of confidence. In other
words, one’s owrperception of good health status is likely to depaiso on unobservable

variables which affect participation in formal anébrmal volunteering.

% The result on meetings with friends is in linelwirevious investigations concerning ltaly (Fiari#013; Fiorillo
and Sabatini 2011b; Fiorillo and Sabatini 2011a).
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Table 6. Multivariate probit estimates: covariances

FI AT
Pew = CoV(&rove 1 Egn) 0.068*** (0.024) Pew = CoV(Ergne r Es) 0.045  (0.028)
P = CoV (& v+ Er ) 0030 (0.019) | Py = CoV (€, 1vor + Esorr ) 0.005  (0.018)
Pue = CoV (Erova 1 Einvar ) 0.117**(0.021) Py = CoV (£ + o ) 0.321*** (0.022)
LR test Oy = P = Prey = 0, Chi2 = 40.04 (0.000) LR tef,,, = O = Pury = 0, Chi2 = 191.47 (0.000)
BE FR
Pew = CoV(Ergyy 1 Esmi ) -0.059** (0.029) | Py = CoV(Erpyy 1 Esoni ) 0.042  (0.037)
O = COV (& v 1 Ert ) 0.046** (0.016)
N CoV (g +E i ) 0.177** (0.033)
LR test O, =0, Chi2 =4.11 (0.043) LR test Oy = P = Puey = 0, Chi2 = 39.69 (0.000)
NL ES
Pen = CoV(Epvy 1 Esm) 0.064** (0.022) | Ppp = CoV(Eyyy »Esmi) -0.008  (0.015)
Pw =  COV(Eimg Esn) 0.103"* (0.021) | Py = CoV (& o »Esn) 0.042*** (0.012)
Pue = CoV (Erova 1 Einvar ) 0.172"* (0.018) | Pyp = CoV (Ecove +Erniva ) 0.141** (0.014)

LR test O, = P = Ppry = 0, Chi2 = 115.04 (0.000) LR test Py = Py = Ppey =0, Chi2 = 117.23 (0.000)

GR IT

Pew = CoV(&rove 1 Ean) 0.061 (0.041)| Ppy, = CoV(Ergne r Es) -0.004  (0.013)
Pw = CoV (E e + € ) 0.055*  (0.023) | Py = CoV (€ + i) -0.035** (0.009)
pIVFV = Cov(gForvo\ 'Elnfvol ) 0.414% (0027) IOIVFV = COV(EForVol ’glnfvo\ ) 0.258*+* (0012)

LR test OFVH =PIVH = PIVFV = 0, Chi2 =196.99 (0.000) LR test O, = Oy = Puey = 0, Chi2 =451.71 (0.000)

PT

Pewm = COV(Ec g1 Eson) 0.019  (0.034)
Pw = CoV (& e + € ) 0.045**  (0.021)
Prev = CoV (Ecor + €1 ) 0.388*** (0.027)

LR test Onyy = O = Py = 0, Chi2 = 173.68 (0.000)

Note: The symbols ***, ** * denote that the coefient is statistically different from zero at 1asd 10 percent.

Table 6 shows two relevant results. First (i), ésimated covariances between the error

terms of formal and informal equationg,(, ) are significantly and positively correlated at the

1% level. This means that the choices to supplynérand informal unpaid work are taken
jointly. Second (ii), the estimated covariancesnaein the error terms of self-perceived good
health and formal volunteering(,, ) andbetween the error terms of self-perceived goodtiheal
and formal volunteeringd,,, ) are statistically significantly correlated, a¢ttonventional level
and more, and in the expected sign. Hence, thelgrobf reverse causality remains open to
guestion.

Despite these limitations, our findings offer sigrant insights to the debate on the
relationship between volunteering and health, eragng us to develop this course of research.
Results on the covariances between the error teffmemal and informal equations are in line
with literature (Wilson and Musick 1997; Plagnoldaduppert 2010; Lee and Brudney 2012)
and point out that the two phenomena are correl&teen if formal volunteering and informal
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behaviours are correlated choices, results repantédbles 3-5 and Table 6 show that there are
differences between formal and informal voluntegrand self-perceived good health within

and across European countries.

6. Summary and discussion

Overall, results from cross-countries estimatesfioonthe presence of health disparities
across European countries based on socio-econaatics Carlson 1998; 2004). Even though
the National Health System of the European countaiealyzed are in principle designed to
provide universal coverage for all citizens, poaed less educated individuals are more likely
to report poor health conditions. This is the aaisenemployed and retired workers too.

Volunteering is confirmed to be a predictor of leabur findings of a significant and
positive association between formal volunteering self-perceived health in Fl and the NL, on
one hand, and of a significant and positive coti@tabetween informal volunteering and self-
perceived health in FR, the NL, ES, GR and PT,hendther hand, support the claim on the
beneficial role on health of both volunteering aswmmunity cohesion. However, we also
remark negative correlations between health anchdbwvolunteering in BE and health and
informal volunteering in IT.

Hence, relevant cross-countries differences e&istong Nordic countries, i.e. FI, DK, NO,
SE, Finland is the only country for which we fouadpositive correlation between formal
volunteering and self-perceived good health. In tiker Nordic countries, there is no
difference, in terms of health, between individuatso volunteer (formally and informally),
and individuals who do not. Such difference betwEerand and the other Nordic countries
may be explained considering that, in 2006, Finmelfare provision started changing from a
strong welfare state towards welfare pluralismti#t time, private sector, families, and civil
society started participating more and more in &relfprovision. This implies that the role of
volunteering was changing too, becoming more ckmtravelfare. Therefore, differently from
Finland, since in the other Nordic countries, vodaming was less necessary, its impact on
well-being and health was lower. In other wordandsomething thought helpful to the society
is rewarding, and, therefore, affects positivelyltte On the other side, when there is the
certainty that, in any case, social needs are figatisvith or without our contribution,
gratifications coming from volunteering are lesgn#icant with lower or none positive impact

on health.
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We found a positive relationship between formalumbéering and self-perceived good
health in the Netherlands too, where policy makeesorientated to make volunteering a way to
empower citizens who should not expect everythimngedfor them by others or by the
government (GHK, 2010). Again, it could be saidt thhere volunteering is perceived as more
necessary in terms of social benefits, its impachealth is greater. The same could be said as
regardsGreece and Italy, whose results show a statisfipalsitive association between formal
voluntary work and health in Model (1), Tables 5%uch results might be explained
considering that both Greece and Italy are charaeté by a weak welfare regime, so people
who volunteer could perceive their activity as supipe.

By contrast, although the importance of complenréiga between public services and
services provided by associations, as regards WBualgwe found that undertaking formal
voluntary activities reduces the probability of eging self-perceived good health. Negative
effects of volunteering on health may be causetbbymany hours of volunteering, which may
limit or delate its physical and mental health beséMoen et al. 1992; Morrow-Howell et al.
2003; Musick et al. 1999; Van Willigen 2000). Tlisems to be especially true as regards
formal volunteering which should be scheduled by dihganization through which volunteers
work. In other words, it seems reasonable thabthanization within which volunteers donate
their time, should size the amount of volunteerkmehich should be performed by volunteers:
when it is too much volunteers are likely to feettbtired and neglected by the organization,
with a negative impact on health.

As regards informal volunteering, we found a siigaifitly positive correlation with self-
rated health in France and in the Netherlands,andng Mediterranean countries in Spain,
Portugal and Greece. People informally volunte@eeisilly induced by altruistic motivations
and it may happen that altruistic volunteer gaienkelves great benefit from volunteering,
which in turn, have a positive impact on healthe(section 2). In other words, altruists, helping
other, help themselves to feel well, since lesseayoid distress and anxiety. However, as seen,
results are different for Italy, where performindarmal voluntary activities to help someone
lessens the probability of reporting self-perceigmbd health. Within the Italian economic
scenario, volunteering plays a crucial role in wfare sector. Results show that Italian are
altruistic and care about others without caringudtoeir own health, probably because they are
particularly aware of others’ need to be helped oontext where public provision of services is

quite low. Therefore, Italian informal volunteerslunteer even if their health deteriorates.
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It is important to note how, as regards formal nodering, results differ between Model (1)
and Model (2): while the former does not includeiaband cultural participatiogovariates,
the latter does (see section 5). As stated in@eeti one of the reasons why people volunteer is
making friends and meeting with other people. Saahkationships have effects on health. In
particular, greater overall involvement with fornfadr instance recreational organizations and
volunteering organizations) and informal (for imgta friends and neighbour) social ties affect
positively health by several channels, among whighpositive health behaviours (Berkman
and Breslow 1983), 2) psychosocial mechanismseftample social support and mental health)
and 3) physiological processes (for example, helipteractions with others benefit immune,
endocrine, and cardiovascular - Uchino 2004). Gasults confirm the above statement for
volunteering in Models (1) and for some social antlural participationcovariates in Models
(2). In fact, when the model includes social anlfucal participation covariates, some of them
are important predictors of self-perceived healthjle the effect of volunteering on health
lessens or disappear: as seen in the case of #jritaaece and Italy. This means that social and
cultural participation variables in Models (2) aagt the beneficial effect of social relationships
on health due to formal volunteering in Models (th)other words, individuals with poor social
life expand their personal network volunteeringfammal organizations and through these
social relations gain health benefits. While, indiaals with a rich social life, including unpaid

work in formal organizations, obtain health bergefiom other kinds of social relationships.

7. Conclusions

In this paper, we compare the correlation amonmé&brand informal volunteering and self-
perceived health across European countries aftéraiting for socio-economic characteristics,
housing features, neighborhood quality, size of icipality, social and cultural participation
and regional dummies. We perform univariate andtinariate probit models using data from
the Income and Living Conditions Survey carried bytthe European Union Statistics on
Income and Living Conditions (EU-SILC) in 2006.

Our results expand the existing literature highiigdp that formal and informal volunteering
are correlated each other, have a distinct comalavith health perception, and stating that
such effects differ across countries. Hence, ounranclusions are that formal and informal
volunteering measure two different aspects of viglenng and that correlations among these
kinds of volunteering and perceived health dependcauntry-specific socio-economic and

cultural characteristics.
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At this stage, the analysis still has some limiasi, which should inform further
developments of the research. Distinguishing tHecefof volunteering from unobservable
individual characteristics that potentially inflieEn health is difficult and it is plausible that
individuals in poor health may be forced to redtioeir participation in volunteering. Thus,
endogeneity problems suggest a certain cautiondirarecing casual interpretations of the

estimates.
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Appendix A.
Table Al.Variable definitions

Variable Description

Dependent variable

Self-perceived good health Individual assessmeheafth. Dummy, 1=good and very good; O otherwise

Key independent variables

Formal Volunteering Dummy, 1 if the respondent,iniyithe last twelve months, participated in theaidpwvork of
charitable organizations, groups or clubs. It idels unpaid charitable work for churches,
religious groups and humanitarian organizationgerding meetings connected with these
activities is included; O otherwise

Informal Volunteering Dummy, 1 if the respondentridg the last twelve months, undertook (privat@juntary
activities to help someone, such as cooking foersthtaking care of people in hospitals/at home;
taking people for a walk. It excludes any activityat a respondent undertakes for his/her
household, in his/her work or within voluntary ongaations; 0 otherwise

Demographic and socio-economic characteristics

Female Dummy, 1 if female; O otherwigtefer ence group: male

Married Dummy, 1 if married; 0 otherwis@&eference group: single status

Separated/divorced Dummy, 1 if separated/divorBeztherwise

Widowed Dummy, 1 if widowed; 0 otherwise

Age 31- 50 Age of the respondent. Dummy, 1 if agieveen 31 and S®&eference group: age 16 - 30

Age 51- 64 Age of the respondent. Dummy, 1 if agieveen 51 and 64

Age > 65 Age of the respondent. Dummy, 1 if agevel®b

Lower secondary edu Dummy, 1 if the respondentattsned lower secondary education; 0 otherwiReference

group: no education/primary education

Secondary edu Dummy, 1 if the respondent has attasacondary education; O otherwise

Tertiary edu Dummy, 1 if the respondent has atthieetiary education; O otherwise

Household size Number of household members

EU birth Dummy, 1 if the respondent was born inwadpean Union country; O otherwiseReference

group: country of residence

OTH birth Dummy, 1 if the respondent was born iy ather country; 0 otherwise

Household income (In) Natural log of total dispdsalisehold income (HY020)

Unmet need for medical Dummy 1, if there was at least one occasion whenprson really needed examination or
examination treatment but did not; O otherwise

Homeowner Dummy, 1 if the respondent owns the hats&e he /she lives; 0 otherwise

Employed part time Self-defined current economatust of the respondents; 1 = employed part tirReference

group: employed full time

Unemployed Self-defined current economic statui@frespondents; 1 = unemployed; 0 otherwise
Student Self-defined current economic status oféspondents; 1 = student; O otherwise

Retired Self-defined current economic status ofréspondents; 1 = retired; O otherwise

Disabled Self-defined current economic status efréspondents; 1 = permanently disabled; O otlserwi
Domestic tasks Self-defined current economic statulse respondents; 1 = domestic tasks; O otlserwi
Inactive Self-defined current economic status efrispondents; 1 = other inactive person; 0 ofiserw
Housing feature

Home warm Dummy, 1 if the respondent is able totpaseep the home adequately warm; 0 otherwise

Home dark problem Dummy, 1 if the respond&0 feéedsdwelling is too dark, not enough light; O othise




Variable Description

Neighborhood quality

Noise Dummy, 1 if the respondent feels noise frasighbors is a problem for the household; O othegwi

Pollution Dummy, 1 if the respondent feels pollatigrime or other environmental problems are a lpralfor
the household, 0 otherwise

Crime Dummy, 1 if the respondent feels crime, viokerr vandalism is a problem for the household; 0
otherwise

Size of municipality

Densely populated area Dummy, 1 if the respondeas lin local areas where the total population tfar set is at least
50,000 inhabitantRkeference Group: Thinly-populated area

Intermediate area Dummy, 1 if the respondent limdecal areas, not belonging to a densely-popdlatea, and either
with a total population for the set of at least(B®, inhabitants or adjacent to a densely-populated
area.

Other social and cultural participation variables

Political parties or trade Dummy, 1 if the respondent, during the last twebhaenths, participated in activities related to

unions political groups, political association, politigadrties or trade unions. Attending meetings coratect
with these activities is included; O otherwise

Professional participation Dummy, 1 if the resportdeluring the last twelve months, participatedagtivities related to a
professional association. Attending meetings coratewith these activities is included; 0 otherwise

Religious participation Dummy, 1 If the respondediiiring the last twelve months, participated in \atiis related to
churches, religious communions or associationsendling holy masses or similar religious acts or
helping during these services is also includedh@mvise

Recreational participation Dummy, 1 if the respondeuring the last twelve months, participated @ctreational/leisure
activities arranged by a club, association or similAttending meetings connected with these
activities is included; O otherwise

Other organizations Dummy, 1 if the respondent, during the last twelmenths, participated in the activities of

paarticipation environmental organizations, civil rights group®ighbourhood associations, peace groups etc.
Attending meetings connected with these activisdacluded; O otherwise

Meetings with friends Dummy 1, if the respondentsgegether with friends every day or several timeseek during a
usual year; 0 otherwise

Cinema Dummy. 1 if the respondent goes to the cink@dimesa year; O otherwise

Live performance Dummy. 1 if the respondent goearty live performance (plays, concerts, operadetahd dance
performances) 1-3 times year; 0 otherwise

Cultural site Dummy. 1 if the respondent visits diigtal monuments, museum, art galleries or arclygcdd sites
1-3 timesa year; 0 otherwise

Sport events Dummy. 1 if the respondent attendsdport events 1-3 timesyear; 0 otherwise
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