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Abstract

This paper introduces a novel method to determine whether charitable gifts of
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charitable giving in which individuals are constrained by their available money
and time. The effect of time on donating and of money on volunteering identifies
the relationship between donating and volunteering when individuals engage in
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1 Introduction

Donating and volunteering are vital activities for non-profit and philanthropic
organizations. Sustaining and expanding such charitable giving through government
policies or fundraising strategies requires a better understanding of preferences for
donating and volunteering. These preferences might also help to explain what drives
prosocial behavior more generally. For this, the relationship between supply of donations
and volunteering time is of particular interest. Are the two modes of giving substitutes,
such that donating replaces the use of volunteering, or are they complements, implying
that donating and volunteering are best enjoyed together? In this paper I revisit this
classic question by introducing a new method to estimate their relationship.

The textbook definition of substitutes and complements poses that the cross-price
effect for two goods pins down their relationship.1 Following this definition, current
research on whether donating and volunteering are substitutes or complements is often
based on the tax treatment of donations (its "price") on volunteering (E. Brown &
Lankford, 1992; Andreoni, Gale, & Scholz, 1996; Feldman, 2010). However, the results
of this literature remain inconclusive (Andreoni, 2006; A. Brown, Meer, & Williams,
2019).

The main objective of this paper is to introduce a new method to identify the
relationship between donating and volunteering. This method focuses on budget effects
rather than on price effects. Budget effects seem more relevant for contexts in which
only a relatively small share of donating individuals deduct their charitable donations. I
apply this method to Dutch panel data and estimate the budget effects using
within-individual variation. By controlling for unobserved individual heterogeneity, this
estimation thus also differs from previously presented associative evidence
(Apinunmahakul & Barham, 2009).

I develop a theoretical model in which individuals derive utility from donating and
volunteering, as well as from private consumption and leisure. Donations and
consumption are constrained by a money budget, whereas volunteering and leisure time
are constrained by a time budget. Individuals maximize utility subject to these money
and time constraints. The parameter that determines the relationship between donating
and volunteering is the cross-derivative of the utility function. This cross-derivative
captures the manner in which the marginal utility of donating depends on volunteering
and vice versa. My goal is to identify the sign of this parameter on the basis of
variation in money and time budgets.

The derivations of my model show that only when individuals engage in both donating
and volunteering, there exists a non-zero "cross-budget" effect of money on volunteering
and of time on donating. I show that the sign of this cross-budget effect identifies the
sign of the cross-derivative of the utiliy function (in case the own-budget effect is positive,

1Specifically: two goods are substitutes if an increase in the price of one good increases the quantity
demanded of the other. Goods are complements if an increase in the price of one good decreases the
quantity demanded of the other good.
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i.e., donating and volunteering are normal goods). As a result, the cross-budget effect
implies whether donating and volunteering are substitutes or complements.

As an application of this identification method, I empirically estimate the cross-budget
effect of time on donations. I use the Giving in the Netherlands Panel Survey (GINPS),
which is a panel that samples individuals representative of the Dutch population. The
survey provides detailed data on donating and volunteering. I use the observations of 503
individuals who took part in at least four waves during the period 2006-2019. The panel
includes information on household income and individual working hours, which I use as
proxies for the money and time budgets.

To match my theoretical predictions, I condition my empirical analysis of budget
effects on whether an individual engages in donating and volunteering, because many
individuals in the sample do not donate or volunteer at all. I use a correlated random
effects two-part model. The first part of the model estimates participation and the
a second part estimates the amount of donations or volunteering hours. Both model
specifications follow from my theoretical model. The correlated random effects control
for unobserved individual heterogeneity.

Furthermore, I estimate a Poisson model to present own-budget effects before
interpreting any cross-budget effects. I find that the relationship between the
within-individual variation of working hours and volunteering remains significantly
negative across my pooled specification and the one in which I add fixed effects and
individual controls. This result implies that volunteering is a normal good with positive
own-budget effect.

My estimates of the effect of time on donations suggest that the cross-budget effect is
negative but insignificant for individuals who both donate and volunteer. However, this
effect significantly differs from the positive cross-budget effect that I find for individuals
in regime donating only. These results provide suggestive evidence that donating and
volunteering are substitutes, but present no final evidence of such a relationship. My
additional analysis of giving to church returns very imprecise estimates. It would be
interesting to further analyze religious giving and other types of disaggregate giving with
a more suitable sample.

The type of optimization problem that I introduce and link to preference parameters
provides a thorough basis for future research on multi-mode charitable giving. Findings
in this domain are especially relevant because they could be informative about the
motivation for pro-social behavior more generally. My model could also be directly
applied to estimate the relationship between other types of multi-mode pro-social
behavior, for instance in the domain of sustainability.

2 Related literature

The textbook definition of two goods as substitutes or complements revolves around price
effects and indicates that two goods are substitutes if an increase in the price of one good
increases the quantity demanded of the other good (Nicholson & Snyder, 2016). Goods
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are complements if an increase in the price of one good decreases the quantity demanded
of the other good. The estimation of corresponding cross-price effects has become the
standard method to determine the relationship between donating and volunteering.

The charitable giving literature presents a variety of theoretical models in which
individuals derive utility from charitable giving through different modes, while
constrained by outcomes of their labor supply decisions (e.g., Menchik & Weisbrod,
1987; Andreoni et al., 1996; Freeman, 1997; Duncan, 1999; Cappellari, Ghinetti, &
Turati, 2011). One theoretical model that stands out is Feldman (2010). Her model
suggests that donating and volunteering, just like private consumption and leisure, are
"paid" from different budgets (income and time). As a result, these two different
budgets each constrain two distinct variables.2 Regardless of this interesting set-up,
Feldman’s model derivations focus solely on price effects. In contrast, I will use her
non-generic model to present a novel identification method of the relationship between
donating and volunteering that is based on changes in these money and time budgets.

My method thus differs from the textbook identification method which exploits
changes in the price of donations.3 The price effects literature often focuses on changes
in regulations regarding charitable tax deductions and relies on the analysis of
(repeated) cross-sections. The results are mixed. Several papers present a negative
association between volunteering and the price of donating and conclude that donating
and volunteering are complements (Menchik & Weisbrod, 1987; E. Brown & Lankford,
1992; Andreoni et al., 1996; Apinunmahakul & Barham, 2009). However, Duncan
(1999) and Feldman (2010) suggest that gifts of money and time are substitutes.
Feldman (2010) first estimates a bivariate probit model resulting in a negative
cross-price effect. She interprets this as a positive correlation between donating and
volunteering. Using a more sophisticated structural model she then finds that donating
and volunteering are substitutes.4

Lilley and Slonim (2014) and A. Brown et al. (2019) mimic both modes of giving to
a single charity in a lab experiment. Both papers find a high degree of substitutability
between gifts of money and time. Other experimental studies focus on sequential decision-
making. Ploner and Regner (2013) let subjects donate to charity through participation
in a real-effort task, followed by a dictator game. They find that those who contribute
relatively little in the initial game tend to be especially generous in the dictator game.
Similarly, Sanders and Hauser (2020) conclude that donations to a charity are lower when
preceded by volunteering for a charity. These findings suggest that gifts of money and
time are substitutes.

2The endogenous labor supply model of charitable giving would collapse these distinct budget
constraints into a single one.

3The price of a donation is not fixed, because the amount of money that an individual spends to
benefit a charity does not necessarily equal the amount that the charity receives. The ratio between
spending and receiving can then be considered the "price" of donating.

4She suggests that the opposite signs of the correlational and causal effects reflect "information
costs". Specifically, participation in one mode of giving reduces the (information) costs associated with
starting to participate in the other mode of giving.
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3 A model of donating and volunteering

3.1 Model description

I build a model that allows me to derive empirically testable predictions about the
relationship between donating and volunteering through budget effects. My theoretical
model applies canonical consumer theory to investigate charitable giving by
utility-maximizing individuals. To a large extent I follow the model of Feldman (2010)
who studies the same problem and was in turn inspired by the model of DiNardo and
Lemieux (2001) on the relationship between alcohol and marijuana consumption.5

In my model individuals derive utility from a composite private consumption good c,
leisure time l, donations d and volunteering time v:

U(c, l, d, v) = uα(c) + uβ(l) + φ(d, v).

I impose a quadratic form on the subutility functions for consumption and leisure with
parameter restrictions αc > 0, βl > 0 and αcc < 0, βll < 0 to reflect decreasing marginal
utility from consumption and leisure:

uα(c) = αcc+ (αcc/2)c2 and uβ(l) = βll + (βll/2)l2.

The model assumes separability of utility from consumption and leisure. I borrow this
assumption from Feldman (2010), but it has also been commonly applied in other
theoretical work on charitable giving.

I also follow Feldman in assuming that the sub-utility function φ(d, v) is quadratic
in d and v as a local approximation to an arbitrary utility function (γd > 0, γv > 0 and
γdd < 0, γvv < 0):

φ(d, v) = γdd+ γvv + γdvdv + (γdd/2) d2 + (γvv/2) v2. (1)

This accommodates both mode-specific and interdependent motivations for the two modes
of charitable giving.

Different from conventional methods, I use the cross-derivative of this sub-utility
function to determine whether donating and volunteering are substitutes (γdv < 0) or
complements (γdv > 0). In my model γdv has the opposite sign of the cross-price effect,
such that my method should present the same conclusion about the relationship between
donating and volunteering as the textbook identification method.6 The remaining goal
of this section is to present estimable predictions regarding the sign of γdv that do not
require changes in the prices of donating or volunteering.

In my model each individual is constrained by an exogenous income budgetM to spend
on consumption and donations, and an exogenous budget of available (nonworking) time

5However, the nature of the DiNardo and Lemieux (2001) model is different because all goods and
budgets are monetary, whereas Feldman (2010) is unique in introducing a second budget constraint for
available time.

6Derivations are available in an appendix, available from the author upon request.

4



T to divide between leisure and volunteering. I standardize units of the private good such
that pc = 1. I include the possibility for the price of donating to differ from the price
of the composite private consumption good.7 Similarly, the price (in terms of hours) of
volunteering could in theory differ from the price of leisure time (pl = 1). As a result,
exogenously given prices pd and pv also enter the budget constraint.

The set-up with two budget constraints is consistent with a sequential time allocation
in which individuals have already chosen their income and working hours in a previous
stage that I do not model here. Therefore, I focus on how individuals optimally spend
these predetermined money and time budgets to maximize utility. Distinct from the
endogenous labor supply that is commonly assumed in the charitable giving literature,
my model thus treats labor supply as exogenous. This seems reasonable because the
budget effects that are associated with changes in donating and volunteering will likely
be negligible.8 Furthermore, the endogenous labor supply model’s assumption that hours
of market work are flexible does not hold in practice for many jobs and corresponding
salary scales that are associated with a fixed number of working hours per week. The
sequential model can circumvent this unrealistic assumption (Clotfelter, 1985).

So M and T , along with pd, pv, αc, αcc, βl, βll, γd, γdd, γv, γvv and γdv mark the
parameters of this model. M and T and prices pd and pv can be proxied by empirical
data. The preference parameter vectors α, β and γ are unobserved, but I impose
assumptions on their signs and assume that they are stable over time. Finally, I assume
strictly positive values of consumption and leisure, but weakly positive values of
donating and volunteering. Individuals might decide not to donate and not to
volunteer, but it cannot be the case that they only donate and volunteer without
enjoying private consumption or leisure time.

7A price difference between the composite private consumption good c and a donation dmatters when
an individual values the money that the charity receives rather than is given by him/her. A discrepancy
between the two occurs when charitable donations can be deducted from taxes or when a donation is
matched by an external party.

8In theory, adjustments to donations will affect the marginal utility of volunteering and vice versa.
In response, an individual might adjust labor supply to the new charitable giving optimum. However,
charitable giving is unlikely to be a driver of labor market decisions in practice, because donating and
volunteering levels are very low in comparison to income and labor hours. Using averages values of my
estimation sample I find that, donations comprise less than 1% of net household income and volunteering
time comprises less than 2% of nonworking hours (assuming an average of 7 hours of sleep per night).
Feldman (2010) reports shares of similar magnitudes.
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3.2 Optimization problem

The individual maximizes utility subject to budget and non-negativity constraints:

maximize
x,l,d,v

U(x, l, d, v)

subject to x+ pdd ≤M,

l + pvv ≤ T,

d ≥ 0,

v ≥ 0.

(2)

I present the first order conditions and Kuhn-Tucker conditions, where the vectors λ

and µ are Lagrange multipliers corresponding to the budget constraints and to the non-
negativity restrictions, respectively.

c : u′α(c)− λm = 0 (3)

l : u′β(l)− λt = 0 (4)

d : γd + γddd+ γdvv − λmpd + µd = 0 (5)

v : γv + γvvv + γdvd− λtpv + µv = 0 (6)

λm : M − c− pdd = 0 (7)

λt : T − l − pvv = 0 (8)

µdd = 0 (9)

µvv = 0 (10)

Because I assume positive marginal utility of all variables, the budget constraints will
always be binding: λm > 0 and λt > 0.

I use the FOCs to derive conditions for donating participation D ∈ {0, 1} and
volunteering participation V ∈ {0, 1}. I present these conditions and corresponding
predictions regarding changes along the extensive giving margins in Appendix A. An
individual will fall into one of the following four charitable giving regimes depending on
the combination of participation outcomes:

1. No giving

2. Donating only

3. Volunteering only

4. Donating & volunteering

Regime 1 corresponds to an individual who does not give to charity at all. This
outcome implies that the marginal utility of consumption exceeds the marginal utility of
donating even at a level of zero charitable giving through any mode. The same holds for
the marginal utility of leisure and volunteering.
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Regime 2 corresponds to an individual who donates, but does not volunteer.
Combining equations (3), (5) and (7) and plugging in v2 = 0 yields:

d2 =
A1

B1

where A1 = [αc + αccM ]pd − γd < 0 and B1 = [γdd + αccp
2
d] < 0.9

Regime 3 corresponds to an individual who volunteers, but does not donate.
Combining equations (4), (6) and (8) and plugging in d3 = 0 yields:

v3 =
A2

B2

where A2 = [βl + βllT ]pv − γv < 0 and B2 = [γvv + βllp
2
v] < 0.10

Regime 4 corresponds to an individual who engages in both donating and volunteering.
Combining equations (3), (5) and (7) yields:

v =
A1 −B1d

γdv
. (11)

Because of symmetry the expression for donating is obtained in a similar manner and
equals:

d =
A2 −B2v

γdv
(12)

with A1, A2 and B1, B2 defined as before. Note that the signs of A1 and A2 are
undetermined in this regime, because the potential interaction between donating and
volunteering now enters the participation decisions captured by (22) and (23) (see
Appendix A). Since v and d are positive by definition in this regime, the numerator and
denominator need to have the same sign. This poses a different set of restrictions on the
model parameters in case γdv < 0 than in case γdv > 0.

Finally, I solve for the giving variables as a function of the model parameters.
Substituting (11) in (12) and solving yields

d4 =
γdvA2 − A1B2

γ 2
dv︸︷︷︸
>0

−B1B2︸ ︷︷ ︸
>0

.

Similarly, plugging d4 in (11) and multiplying by γdv yields

v4 =
γdvA1 −B1A2

γ 2
dv −B1B2

.

Again, d4 and v4 are only positive for certain parameter values.

9A1 < 0 based on (22) and the regime conditions D = 1 and V = 0. Appendix A presents derivations.
10A2 < 0 based on (23) and the regime conditions V = 1 and D = 0.
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3.3 Model predictions

In this section I will present model predictions about the impact of budget changes on
donating and volunteering along the intensive margin. These predictions are based on
derivatives of d and v with respect to M and T for each of the four regimes. I start
with donating & volunteering individuals (regime 4). The own-budget effect for donating
equals

dd4
dM

=

<0︷ ︸︸ ︷
−αccpdB2

γ 2
dv −B1B2

. (13)

If this own-budget effect is positive, then the denominator is negative. The same
denominator appears in the cross-budget effect for donating

dd4
dT

=
γdvβll

γ 2
dv −B1B2

. (14)

Next, volunteering is again symmetric to donating. Volunteering’s own-budget effect
equals

dv4
dT

=

<0︷ ︸︸ ︷
−βllpvB1

γ 2
dv −B1B2

. (15)

Finally, the cross-budget effect for volunteering equals

dv4
dM

=
γdvαcc

γ 2
dv −B1B2

. (16)

The sign of each of the cross-budget effects (14) and (16) will equal the sign of γdv in
case of a positive own-budget effect, because of the negative denominator and the negative
parameters βll and αcc in the numerators. Whether donating and volunteering are normal
goods is ultimately an empirical question. If they are indeed normal goods, then the
cross-budget effects will be positive when donating and volunteering are complements
and negative when donating and volunteering are substitutes.

I continue with donating only (regime 2) and volunteering only (regime 3). In regime
2 donating is positive and equals d2 = A1

B1
. Then

dd2
dM

=
αccpd

γdd + αccp2d
,

which will be positive given the negative numerator and denominator (on the basis of
previous assumptions on parameter signs and independently of their magnitudes). The
cross-budget effect equals

dd2
dT

= 0. (17)

In regime 3, volunteering is positive and equals v3 = A2

B2
. Then

dv3
dT

=
βllpv

γvv + βllp2v
, (18)
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which will again be positive. The cross-budget effect equals

dv3
dM

= 0.

In sum, these derivations predict that I will only observe a non-zero cross-budget effect
for individuals who are positioned in regime donating & volunteering. If I can establish a
positive own-budget effect, then the direction of this cross-budget effect directly relates
to the relationship between donating and volunteering as captured by the cross-derivative
γdv. Since donations and volunteering time, as well as money and time budgets, can be
observed or proxied empirically, I will take these tests to the data.

4 Application

4.1 Data

Giving in the Netherlands Panel Survey

The dataset that I am working with is the Giving in the Netherlands Panel Survey
(GINPS) administered by the Center for Philanthropic Studies at Vrije Universiteit
Amsterdam (Bekkers, Schuyt, Gouwenberg, de Wit, & Van Teunenbroek, 2021). Since
2002, this center has biennially presented the GINPS to a panel of approximately 1200
Dutch respondents. The survey measures donating and volunteering levels with the
main goal of making macro-economic estimates of philanthropy by Dutch households.
The survey also includes modules on social values, attitudes on philanthropy and
respondents’ socio-economic background. The panel aims to present a representative
sample of the Dutch population and recruits household members over 18 years of age.

The panel dimension of this dataset allows me to analyze individual-level dynamics
in giving behavior, different from previous research which has commonly analyzed
(repeated) cross-sections. Moreover, the dataset is rather unique in measuring not only
participation in charitable giving, but also the intensity of giving, i.e., donation amount
and volunteering time. Furthermore, the survey data also capture small donations that
do not show up in administrative data of tax deductible donations, and therefore
sketches a much more complete picture of the entire range of donations, though at the
cost of reduced accuracy.

Panel members are meant to participate in multiple waves, but since continuation is
voluntary the attrition rate between waves is equal to approximately 15−25%. To remain
an evenly sized sample pool over the years, new participants are recruited for each wave.
As a result, the sample is unbalanced with individuals starting and finishing at different
time periods.

Variables

In this section I provide an overview of the variables that I construct based on GINPS
data. The first of my two outcome variables is Donating, which indicates the total value
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(in e) of money and goods donations made by a household in a certain calendar year.
The second outcome, Volunteering, captures the number of hours that an individual has
spent on volunteering per month in a certain year (running from summer to summer).11

Next, I present two explanatory variables. Income stands for household net monthly
income (in e) and serves as a proxy for the money budget M of my theoretical model.
This implies that I use changes in currently observed income as a source of identification.
Working hours is measured as an individual’s number of paid hours of work per week. I
expect working hours to be inversely related to an individual’s available time budget T .

For most of the variables, the corresponding GINPS question refers to a different time
period. Figure 1 illustrates how the time periods relate to each other. The predictions of
my theoretical model assume exogenously given budgets M and T to influence donating
and volunteering and this causal link is consistent with the case that budgets precede
outcomes rather than the other way around. Hence, I match data on my explanatory
variables from one survey wave with data on outcome variables from the next survey
wave. In each period t, income and working hours relate to donating during the next
0.5-1.5 year and volunteering during the next 1-2 years. Each t in Figure 1 denotes the
middle of a certain calendar year in terms of timing, ∆t = 2 years.12

t t+1 t+2
donatingt donatingt+1

volunteeringt volunteeringt+1

incomet
workinghourst

incomet+1

workinghourst+1

incomet+2

workinghourst+2

Figure 1: Timeline of variable measurement

Finally, I select several time-varying individual- or household-level control variables
that might function as potential confounders. This set consists of partner working hours
(paid, per week) in case of cohabiting or marriage, home ownership as a proxy for some
other money indicators than income, changing provinces between time t − 1 and t as a
proxy for moving beyond one’s community and number of children in household.13 In
terms of Figure 1, all of these variables are measured at the start of time t along with
income and working hours.

11The survey asks for the "previous 12 months" and is sent out in summer, but exact timing may
vary between survey waves.

12This is not the case for the final year T : there ∆t = 3, such that donating and volunteering are even
further apart from their predictors income and working hours. I address this potential source of bias in
my sensitivity analysis.

13Although I expect that the entry of a child into the household has a different effect on available
money and time than children exiting the household, I here combine the two events into one variable for
simplicity. Entering is much more common and is observed in 13.2% of all observations, whereas exiting
is observed only in 3.2%. For the purpose of controlling for this potential source of omitted variable bias,
I assume that the number of children in the household is independent from previous decisions on income
and working hours.
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Sample and descriptive statistics

For my estimation sample I initially consider the complete panel of respondents of the
survey. I drop all individual-year combinations with an incomplete set of outcome and
explanatory variables. This includes all individuals from before the year 2006, because
the measurement of income and working hours in 2002 and 2004 does not match that of
later years (see Appendix B). Finally, I drop the individuals with less than 4 remaining
observations.14

Table 1 shows how these observations are divided over the years and over the four
different charitable giving regimes. The sample consists of 503 respondents with a total
of 2439 observations. About half of my observations are from individuals in donating only
(regime 2), while in a third of all observations the individual is positioned in donating &
volunteering (regime 4). Non-donating and non-volunteering individuals make up 13%
of my estimation sample. Only a small share of individuals volunteer without donating.
The number of observations is roughly equal during the period 2008–2014 and slightly
lower in the years 2006 and 2016.

Table 1: Regime division and yearly number of observations

Year of sampling

Regime 2006 2008 2010 2012 2014 2016 Total %

(1) no giving 30 46 59 44 64 74 317 13.0
(2) don only 129 217 252 291 229 113 1231 50.5
(3) vol only 6 15 10 10 17 16 74 3.0
(4) don & vol 93 164 170 145 151 94 817 33.5

Total 258 442 491 490 461 297 2439 100

Table 2 presents sample demographics and summary statistics of variables used in my
estimation. The estimates in the first column are informative about the composition of
my entire estimation sample. The average age is 53 years and the sample includes slightly
less females than males. The average amount donated is e312.24, of which almost 45%
is for the church. About 36% of all individuals volunteer and out of these individuals
about 22% do so for (at least) the church. The average volunteering time is 7.8 hours per
month.

14I address this decision in my sensitivity analysis of section 4.3.
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Table 2: Descriptive statistics

Estimation sample Regime 4 individuals

Mean SD Mean SD

A: Demographics
Female 0.46 (0.50) 0.47 (0.50)

Age 53.09 (14.85) 52.44 (14.65)

Married or cohabiting (Y/N) 0.65 (0.45) 0.67 (0.46)

Household size if <5 2.08 (0.95) 2.11 (1.00)

– household size <5 (Y/N) 0.94 (0.21) 0.91 (0.28)

B: Donations
Donated (Y/N) 0.84 (0.26) 1.00 (0.00)

Money donations 266.08 (531.04) 399.72 (649.18)

Goods donations 46.15 (118.80) 65.71 (177.43)

Total donations 312.24 (572.34) 465.42 (699.99)

– to church 139.04 (420.29) 231.85 (533.33)

C: Volunteering
Volunteered (Y/N) 0.36 (0.38) 1.00 (0.00)

– for church 0.08 (0.23) 0.19 (0.37)

Volunteering hours 7.86 (14.47) 20.20 (22.95)

D: Explanatory variables
Net monthly income 2269.83 (1019.61) 2330.75 (1079.83)

Income increase (Y/N) 0.55 (0.25) 0.57 (0.36)

Income decrease (Y/N) 0.34 (0.24) 0.33 (0.34)

Absolute income change 493.76 (457.33) 495.27 (594.58)

Working hours (weekly) 17.98 (16.00) 16.88 (17.00)

E: Control variables
Number of children in household 0.65 (0.87) 0.76 (0.99)

Partner paid working hours 16.65 (15.91) 16.74 (17.03)

Moved provinces since last period 0.13 (0.12) 0.11 (0.20)

Homeowner (Y/N) 0.61 (0.47) 0.62 (0.48)

Nr. of individual observations 4.85 (0.78) 4.95 (0.77)

N 503 278

Notes: All statistics regarding money (income, donations) are measured in e. Means and standard
deviates are based on the averages of individual means, such that each individual has the same
weight independent of the number of individual observations. Total donations are the sum of
money donations and goods donations and include donations to church. Statistics on the right
side correspond to the individual means over the observations in which individuals were positioned
in donating and volunteering (regime 4). As a result, this column includes only the individuals who
were in regime 4 for at least one of their observations. The variable "Moved provinces since last
period" is missing in 15% of the observations. In my regressions I control for this by setting its value
to zero and introducing another dummy for missing.
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I exploit within-individual differences in explanatory variables that proxy time and
money budgets. There should thus exist enough variation in these variables. The
estimates in Appendix Table B1 indicate that for both explanatory variables the
within-individual variation is smaller than the between-individual variation, but still
seems sufficiently large for inducing changes in donating and volunteering. Figures B1
and B2 visually show the distribution of within-individual variation in income and
working hours for my estimation sample. These graphs show sizable peaks at 0 for paid
working hours, which can partly be explained by the high share of individuals who
indicate working 0 paid hours per week in every period. Apart from this, the wide
spread suggests that there is sufficient variation to exploit.

4.2 Empirical strategy

I aim to match my static theoretical model to estimations based on an unbalanced panel.
My model predictions in section 3.3 showed that the relationship between donating and
volunteering could in theory be determined both by the sign of the effect of money on
volunteering and by the sign of the effect of time on donating. In the main text of
this paper I will focus on this second cross-budget effect of time on donating as my
identification method. I present empirical results of the own-budget effect of money on
donating and the cross-budget effect of money on time in Appendix C.

To take unobserved individual heterogeneity into account I will estimate panel data
models with fixed effects and correlated random effects. I first present a fixed effects
Poisson model that I mainly use to estimate the own-budget effect dv

dT
. If this estimate is

positive and thus shows that volunteering is a normal good, then I can use the estimate of
the cross-budget effect dd

dT
to deduce the sign of the cross-derivative of the utility function

in my main model. My main model is a two-part model with correlated random effects.
Identification in both models comes from within-individual variation in individuals’

budgets. My explanatory variables are assumed to be strictly exogenous, such that

E (εit | xi1, ...,xiT , ci, δt) = 0, t = 1, . . . , T

where xit is a vector of time-varying covariates. This rules out the possibility that an
individual’s donation or volunteering decision in one period also explains their decision
in the next period (lagged dependent variable) or that income and working hours change
in response to donating and volunteering (feedback effects).

Since it costs effort to end donating subscriptions or quit non-temporary volunteering
tasks, I could imagine some donating and volunteering "stickiness". Appendix Table B2
presents the results of an empirical test of endogeneity in which I add lead values of
my explanatory variables to my Fixed Effects Poisson model as set up in equation (19).
This allows me to test the null that these variables are exogenous with respect to yit,
while allowing for correlation with unobserved individual heterogeneity ci. The results
of column 1 suggest that strict exogeneity of my explanatory variables is satisfied for my
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donating regression.15

Fixed Effects Poisson model

I use the Fixed Effects Poisson model to estimate the own-budget effect of time on
volunteering without imposing stringent assumptions on the econometric model. The
Poisson estimator also accommodates the non-negativity restriction on the error term
that is associated with my charitable giving outcomes.16

The Poisson regression model specifies an exponential form for the conditional mean
of my outcome:

E(volunteeringit | xit, ci) = ci exp (x′itβ + δt) (19)

where ci is is the unobserved individual effect, xit is a vector including both of my main
explanatory variables incomeit and workinghoursit as well as time-varying individual
controls, and δt is a vector of time dummies.17 The model is estimated using Maximum
Likelihood. Even when the density is misspecified, the Poisson model provides consistent
coefficient estimates when using cluster-robust (clustering on the individual identifiers)
estimates of the standard errors (Wooldridge, 1999).

The underlying preferences for donating and volunteering can be decomposed into
time-variant and time-invariant terms. Time-invariant preferences are captured by ci.
I add year fixed effects δt to the equation to accommodate a general preference shift in
charitable giving over time, for example the observed general hesitation towards spending
money and donating around the financial crisis (Meer, Miller, & Wulfsberg, 2017).

Correlated Random Effects two-part model

In my theoretical model I distinguish between predictions regarding participation
thresholds (the extensive margin) and predictions regarding changes in the amount of
giving (the intensive margin). To match this structure in my empirical analysis I will
use a two-part model in which donating outcomes of 0 and positive values of donating
are coming from different data generating processes. The two-part model is estimated
using Maximum Likelihood.

I will use a correlated random effects model to control for unobserved individual
heterogeneity.18 Following Mundlak (1978), I model the relationship between ci and xit

15I find some indication of endogeneity for volunteering based on the results of columns 2 and 3, but
this does not seem to invalidate my empirical strategy. I further discuss these results in Appendix B.

16Due to multiplicative heterogeneity, the Poisson estimator is suitable for datasets with many zeros
and large outcomes such as charitable donation data. There is no need for the data to follow the Poisson
distribution or to be count data in a strict sense (Wooldridge, 1999; Santos Silva & Tenreyro, 2006).

17Even though this estimation mainly serves to uncover own-budget effects, I still include my proxy
for the money budget as explanatory variable to prevent that simultaneous budget changes erroneously
are attributed to the time budget only.

18The fixed effects model introduces issues such as the incidental parameter problem (especially for
small T ) or difficulties with eliminating the unobserved individual heterogeneity when conditioning on a
strictly positive outcome in every period (Wooldridge, 2019).
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as

E (ci | xi1, . . . ,xiT ) = E (ci | xi) = ψ + xiξ

where xi is the average of xit over time. I use pooled estimation methods for both
specifications of my two-part model.19

I select a logit model for my first-part estimation of participation on all observations:

Pr(Dit = 1 | xi,Si, δt) = Λ (ψ + xiξ + xitβ + Siτ + δt) (20)

whereDit is a dummy for volunteering participation, xit is a vector including time-varying
explanatory and control variables and Si is a vector of dummies for the number of times
that an individual is observed (4, 5 or 6). I include these dummies to control for potential
sample selection bias resulting from the use of an unbalanced panel.

For the second part I use a zero-truncated Poisson model to estimate the giving
amounts using only the positive observations. Motivated by my theoretical model, I
now use additional regressors. Reaching the second part of the model implies that the
individual donates, but is not informative of participation in volunteering. Section 3.3
shows that observing a cross-budget effect is conditional on engagement in both modes of
giving. I therefore add a dummy for last-period donating participation and its interaction
with working hours to the set of regressors.20

The conditional mean model for the second part then equals

E(donatingit | xi,Si, δt) = exp(ψ + xiξ + w̄iη + xitβ + wi,t,t−1θ + Siτ + δt) (21)

where wi,t,t−1 includes both Vi,t−1 and Vi,t−1 ∗ workinghoursit and w̄i includes the
individual means of these regressors.

4.3 Results

Main results

This section presents the main results that enable identification of a potential
relationship between donating and volunteering through a direct effect of working hours
on volunteering and subsequent indirect effect on donating. Table 3 displays the

19Pooled estimates of the coefficients corresponding to the time-invariant variables (i.e., ξ,η, τ ) will
differ from those based on GLS estimation and should not be given a causal interpretation. However, my
results show more sensitivity to the choice of estimation method than just for those coefficient estimates.
I present a comparison of estimates of a FE model, CRE model estimated by GLS and CRE model with
pooled estimator (same as my main results) for both parts of the two-part model in Appendix Tables
C14 and C15.

20I decide to control for participation in the last period rather than the current period because a)
the regime-specific derivation of donating with respect to time is about an individual who is already
in regime 4 and not still on its way to regime 4 and b) Figure 1 already showed that volunteering is
measured over a period that starts and ends half a year later than donating, so that including "current"
volunteering participation makes little sense.
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estimates of pooled and fixed effects Poisson models for volunteering. The pooled
estimates serve as a benchmark that can be compared to the specifications that take
unobserved individual heterogeneity into account. As expected, the pooled estimates
show that individuals with less available time are associated with significantly lower
levels of volunteering. Specifically, each additional hour of paid work per week is
associated with 2.9% less hours of monthly volunteer time. Income shows no correlation
to volunteer time.

Table 3: Volunteer time Poisson model estimates

(Vol) (Vol) (Vol)

Income 0.005 0.014∗∗ 0.015∗∗

(0.006) (0.007) (0.007)

Working hours −0.029∗∗∗ −0.025∗∗∗ −0.025∗∗∗

(0.004) (0.006) (0.006)

X2 45.20∗∗∗ 29.08∗∗∗ 44.75∗∗∗

Individual FE X X

Individual controls X

N 2439 1440 1440
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses. Each
model includes time dummies. Income equals net monthly household
income in e100. The FE model uses only the observations of
individuals with at least some variation in volunteering. Significant
coefficient estimates should be interpreted as a βx ∗ 100% change in
y resulting from a 1 unit change in x. The significance of the X2

statistic for all models indicates overall model significance.

I now turn to the interpretation of the fixed effects model estimates. The coefficient
of working hours is statistically significant and should be interpreted as an approximate
2.5% reduction of monthly hours of volunteer work in response to one additional hour
of paid work per week, on average. This implies a positive own-budget effect ( dv

dT
> 0).

Following the predictions of my theoretical model, working hours can then be used to
estimate the cross-budget effect on donating in the more sophisticated two-part model.

Furthermore, the statistically significant positive coefficient estimate for income
implies that a e100 increase in monthly income coincides with an approximate 1.5%
increase in volunteering. There are multiple possible reasons why this effect does not
need to be interpreted as dv

dM
> 0. The positive income coefficient for instance captures

heterogeneity in the effect of time on volunteering for individuals with different
simultaneous changes in money budgets.21 Another explanation for this result is that

21For example, two individuals a and b face the same increase in working hours, but the income of a
simultaneously increases much more than that of b. If a then reduces volunteer hours less than b, this
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the paid working hours variable imperfectly measures an individual’s time budget, such
that if changes to the time budget coincide with income changes, the time effect is
erroneously attributed to income.

Table 4 presents estimates of my Correlated Random Effects two-part model. The
first panel shows logit model estimates for donating participation, which can be linked
to participation predictions as presented in Appendix A. The output in the second panel
shows Poisson model estimates for donating intensity.

Table 4: Donation two-part model estimates

(Don) (Don)

LOGIT FIRST-PART
Income 0.000 −0.007

(0.009) (0.010)

Working hours −0.006 −0.006

(0.006) (0.006)

X2 73.30∗∗∗ 89.21∗∗∗

N 2439 2439

POISSON SECOND-PART
Income 0.007 0.006

(0.005) (0.005)

Working hours −0.006∗ −0.006∗

(0.004) (0.004)

Vt−1∗ Working hours 0.009∗ 0.009∗

(0.005) (0.005)

Vt−1 −0.102 −0.103

(0.125) (0.126)

X2 111.27∗∗∗ 189.09∗∗∗

N 2048 2048

CRE individual means X X

Individual controls X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses. Each
model includes time dummies. First-part model estimates are
odd ratios. Significant second-part model estimates should be
interpreted as a βx ∗ 100% change in y resulting from a 1 unit
change in x. The significance of the X2 statistic for all models
indicates overall model significance.

leads to a positive coefficient estimate of income in the volunteering model.
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The estimates for donating in columns 1 and 2 are all insignificant and signal no
own-budget income effect on donating participation ( dd

dM
= 0). In addition to the

estimators used in the first-part, the second panel includes a dummy for last-period
volunteering participation and its interaction with working hours. This separate entry
of volunteering is insignificant, but its interaction with working hours is marginally
significant and positive. Working hours on its own is slightly less significant (p = 0.09)
and negative, but has a smaller magnitude. This implies that for an individual who did
not engage in volunteering in the last period, a one hour increase in working hours on
average leads to a 0.6% reduction in donations (dd2

dT
> 0). In contrast, for an individual

who engaged in volunteering in the previous period the combined effect of an additional
hour of work equals a 0.3% increase in donations in the current period. However, this
total effect is statistically insignificant (X2(1, N = 2048) = 0.52, p = 0.47). Still, the
marginal significance of the interaction effect confirms the prediction of my theoretical
model that the effect of time on donating differs between volunteering and
non-volunteering individuals.

Giving to church

A point of discussion in the philanthropy literature is whether religious gifts should be
considered a distinct type of philanthropy. This specific type of giving is interesting to
study in this application as well, because the church is one of the most popular
recipients of charitable giving in the Netherlands (see Table 2). To account for the
potential special status of giving to church, I present FE Poisson model estimates for
volunteering for church in Table 5 and CRE two-part model estimates for donating to
church in the Appendix Table C5. Donating to church is directly available from the
GINPS, but volunteering to church is an imperfect proxy.22

Table 5 displays the estimates of pooled and fixed effects Poisson models for
volunteering to church. The pooled model in which all 2439 observations can be used
shows a marginally significant negative association between working hours and
volunteering. Because only a selection of my sample engages in religious giving, there
are just 68 individuals left to use for my fixed effects volunteering model. Perhaps as a
result of this, none of my explanatory variables enter any of the models significantly and
the covariates of the model without controls are even jointly insignificant.

These estimates therefore suggest no effect of time on volunteering for church ( dv
dT

= 0),
which could for example be explained by little to no decreasing returns to leisure time
relative to other sources of utility (i.e., βll = 0). Equation (14) predicts that also the
cross-budget effect of time on donating will approach 0 if βll approaches 0. In line
with this model prediction, the two-part model estimates in Appendix Table C5 show

22I only observe binary-level volunteering per charitable category. When an individual indicates
volunteering for more than just the category "church" I assume that individuals volunteer the same
amount of time for each category. This generates no measurement error for the participation outcome
of volunteering for church, but it does for the amount outcome.

18



little explanatory power and find no interesting results that might help to explain the
mechanism that is driving my previously presented main results.

Table 5: Poisson model results for volunteering to
church

(Vol) (Vol) (Vol)

Income 0.013 0.020 0.017
(0.010) (0.014) (0.014)

Working hours -0.020∗ 0.009 0.010
(0.011) (0.013) (0.014)

X2 16.60∗∗ 9.59 26.29∗∗

Individual FE X X

Individual controls X

N 2439 339 339
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses.
Each model includes time dummies. Income equals net
monthly household income in e100. The FE model uses
only the observations of individuals with at least some
variation in volunteering to church. The insignificance of
the X2 statistic for the FE model without controls implies
that its coefficient estimates should not be interpreted.

Sensitivity analysis

In this section I perform several additional analyses that test the sensitivity of my
estimates. The corresponding tables are included in Appendix C.

As explained in section 4.1, my main donation variable captures both monetary
donations and the monetary value of donations of goods. Although these latter in-kind
donations still have a monetary value, their inclusion might result in a weaker proxy for
the money budget that I introduced in my theoretical model. I therefore repeat my
analysis of donating when I consider as my outcome only the sum of monetary
donations. The two-part model estimates in Table C7 change slightly and become
weaker rather than stronger relative to my main results. Working hours and its
interaction with last-period volunteering lose their marginal statistical significance.

To test whether my choice for a minimal number of 4 observations per individual
somehow drives my results, I re-estimate my results using both an estimation sample
extended with individuals with at least 3 observations and an estimation sample reduced
to individuals with at least 5 observations. Tables C12 and C13 present the results.
My estimates change only very slightly in response to these changes along almost all
models and dimensions. The only difference shows up in the more negative working hours
coefficient estimate in the second part of my two-part model for donating of the smaller
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estimation sample. There is no remaining total effect of working hours for donating
individuals who were (also) volunteering in the previous period (dd4

dT
= 0).

Tables C8 and C10 present the results of an analysis in which I extend the time period
of my panel with the years 2002 and 2004. I had originally dropped these years because
of different measurement of my explanatory variables, but I can correct a large share
of the measurement inconsistencies using different variables for income and encoding
categorical values for working hours. Both the FE model and two-part model estimates
are very similar to my main results.

The GINPS skips the year 2018 such that the influence of income and working hours
from the 2016 wave on the donating and volunteering outcomes taken from the 2019 wave
might be limited. I aim to investigate whether the timing regarding this year weakens my
results. Tables C9 and C11 present the estimates of analyses in which I exclude the year
2019. However, the estimation seems to suffer from the reduced sample size associated
with the exclusion of 2019. The negative effect of working hours on volunteering as shown
by the fixed effects model estimates has become stronger than the originally estimated
effect. The two-part model estimates show that the interaction between last period binary
volunteering and working hours doubles in size. This results disappears in the model with
controls. At the same time, the regular working hours effect is significantly positive, but
almost equal to 0.

4.4 Discussion

In this paper I have introduced a new identification method to answer the research
question whether donating and volunteering are substitutes or complements. I apply
this method to Dutch panel data on charitable giving. My FE Poisson estimates show a
negative impact of number of working hours on volunteering, which implies a positive
own-budget effect dv

dT
. Equation (17) then predicts that for an individual who is

simultaneously volunteering, time has either a positive effect on the amount of
donations in case the two modes of giving are complements, or a negative effect in case
they are substitutes.

Using a CRE two-part model I find that the effect of working hours on donating for
individuals who were not volunteering in the previous period is negative and marginally
significant. This opposes the first of these two theoretical predictions. The effect of
working hours on donating is significantly different for previous-period volunteering
individuals. For those individuals the total effect becomes positive, but the magnitude
is small and insignificant. The positive sign would have suggested that dd4

dT
< 0, because

working hours is inversely related to T . Given the imposed assumptions on my model
parameters this corresponds to a negative value of the cross-derivative of the utility
function (γdv < 0), which suggests that donating and volunteering are substitutes rather
than complements.

Except for some additional estimations that substantially decrease the sample size, the
sign and significance level remain stable in most of the sensitivity analysis that I perform.
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However, the insignificance of this cross-budget effect makes it difficult to conclude on the
relationship between donating and volunteering with much certainty. Table C15 shows
that even though the estimated positive coefficient of the interaction term does not change
sign, it loses its significance when I change the estimation method of the two-part model.

Moreover, the effect that I find is only of small size. The within-individual standard
deviation of working hours for individuals in regime 4 equals approximately 6.3, such
that a decrease of one standard deviation in working hours would lead to a decrease in
donating by 1.9%. Since the mean value of yearly donations of this group equals e552.61,
this implies a decrease of only e10.50 of yearly donations to charity. This effect does not
become stronger when I consider only monetary donations and disregard the value of
(in-kind) donations of goods.

Finally, my main results do not carry over to results of additional analysis of charitable
giving to church. The null results for this outcome might relate to the small(er) sample
size that I could use. The wide confidence intervals leave little room for concluding on
the size of any effect.

5 Conclusion

This paper shows that the relationship between donating and volunteering can be
identified by budget variation. My theoretical model of charitable giving shows that the
effect of time on donating and the effect of money on volunteering identifies the
relationship between donating and volunteering when individuals engage in both modes
of charitable giving. Both of these effects can be estimated empirically when exploiting
within-individual variation in budgets of money and time.

I apply my identification method using data of an unbalanced panel of approximately
500 Dutch households spanning a period of 13 years. I find that the amount of working
hours does not only negatively influence the amount of volunteering that an individual
engages in, but also relates to the amount that his or her household donates to charity.
The impact of this cross-budget effect differs between the individuals who only donate
and the individuals who already engaged in both modes of giving.

I link these empirical results to derivations from my theoretical model. My results
weakly suggest that donating and volunteering are substitutes rather than complements.
This result differs from previous correlational studies that labeled the two modes of giving
as complements (e.g., Menchik & Weisbrod, 1987; Andreoni et al., 1996; Apinunmahakul
& Barham, 2009), but confirms other findings of donating and volunteering as substitutes
(Duncan, 1999; Feldman, 2010). However, there are several signs that my estimates
should be interpreted with care and that additional applications will be useful.

My theoretical model provides a thorough basis for future research on multi-mode
charitable giving. Its optimization problem also seems applicable to other fields that
study trade-offs between time and money, such as transport or environmental economics.
Finally, extensions of my model could serve to explore heterogeneity and mechanisms
associated with the relationship between donating and volunteering.
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A Model Appendix

Cross-derivative

When gifts of money and time are perfect substitutes, giving g can be summarized as
g(d, v) = d+ θv, where θ equals the individual-specific productivity of giving one unit of
time relative to giving one unit of money (θ > 0).23 Taking

φ(d, v) = ω1g(d, v) + (ω2/2)g(d, v)2

= ω1(d+ θv) + ω2θdv + (ω2/2)(d2 + θ2v2)

and comparing this to (1) implies that γdv ≡ ω2θ, where ω2 ≡ γdd. This implies that γdv <
0 if we assume that donating and volunteering are substitutes (since γdd < 0 and θ > 0).
I then infer that γdv > 0 indicates that donating and volunteering are complements.
The magnitude of γdv does not necessarily imply the strength of the substitutability
between donating and volunteering, but instead relates to the decreasing marginal utility
of donating and the relative productivity of volunteering, both of which are unobserved.

Regime derivations

Regime 1: d = v = 0, µd > 0, µv > 0.

Regime 2: d > 0, v = 0, µd = 0, µv > 0. Combining equations (3), (5) and (7) and
plugging in v = 0 yields:

αc + αcc[M − pdd] = (γd + γddd)/pd

⇒ pd(αc + αcc[M − pdd]) = γd + γddd

⇒ [γdd + αccp
2
d]d = −γd + [αc + αccM ]pd

⇒ d2 =
A1

B1

.

where A1 = [αc + αccM ]pd − γd < 0 and B1 = [γdd + αccp
2
d] < 0.

Regime 3: d = 0, v > 0, µd > 0, µv = 0. µd is no longer 0 and does not drop from (5).
Therefore, we can solve for v by combining equations (4), (6) and (8) and plugging in
d = 0:

βl + βll[T − pvv] = (γv + γvvv)/pv

⇒ pv(βl + βll[T − pvv]) = γv + γvvv

⇒ [γvv + βllp
2
v]v = −γv + pv[βl + βllT ]

⇒ v3 =
A2

B2

where A2 = [βl + βllT ]pv − γv < 0 and B1 = [γvv + βllp
2
v] < 0.

23Note that I assume (at least some) warm-glow utility from private giving g rather than utility from
the total size of the charitable good G to avoid perfect crowding out of giving.
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Regime 4: d > 0, v > 0, µd = µv = 0. Combining equations (3), (5) and (7) yields:

αc + αcc[M − pdd] =
γd + γddd+ γdvv

pd

⇒ pd(αc + αcc[M − pdd]) = γd + γddd+ γdvv

⇒ γdvv + [γdd + αccp
2
d︸ ︷︷ ︸

B1

]d = −γd + [αc + αccM ]pd︸ ︷︷ ︸
A1

⇒ v =
A1 −B1d

γdv

We have restricted v to be positive in this regime, so the signs of the numerator and
denominator need to be the same. The sign of B1 and thus of B1d is always negative,
In case of donating and volunteering as substitute goods A1 must be negative (enough),
because γdv < 0, A1−B1d < 0. This becomes more likely once γd and |αcc| are higher, i.e.,
the marginal utilities of donating and private consumption move closer together. This is
not necessarily the case when γdv > 0.24

Finally, I solve for the giving variables as a function of the model parameters.
Substituting the expression for v in d and solving yields:

γdvd = A2 −B2v = A2 −B2[
A1 −B1d

γdv
]

⇒ [γdv −
B1B2

γdv
]d = A2 −

A1B2

γdv

⇒ d4 =
γdvA2 − A1B2

γ 2
dv︸︷︷︸
>0

−B1B2︸ ︷︷ ︸
>0

Similarly, plugging d4 into (11) and multiplying by γdv yields:

γdvv = A1 −B1d = A1 −B1[
A2 −B2v

γdv
]

⇒ [γdv −
B1B2

γdv
]v = A1 −

B1A2

γdv

⇒ v4 =
γdvA1 −B1A2

γ 2
dv −B1B2

Several combinations of parameter restrictions will satisfy positive values for d4 and v4.

Participation predictions

If we consider a level of zero donating, then (6) can be rewritten as

v =
λtpv − γv

γvv
.

24The intuition behind this is that in this case the money budget M does not need to be as high to
guarantee a positive donating amount, because an individual is also already attracted to donating due
to its positive interaction with volunteering.
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We can use this expression to evaluate the marginal utility of donating at a current level
of zero

dU

dd

∣∣∣
d=0

= γd + γdvv − λmpd. Similarly, using (5), we obtain

dU

dv

∣∣∣
v=0

= γv + γdvd− λtpv.

To feature M and T , I plug in expressions for λm and λt using (3) and (4). This leads to
the following participation conditions:

D =

0 if γd − [αc + αccM ]pd + V (γdv/γvv)([βl + βllT ]pv − γv) < 0

1 if γd − [αc + αccM ]pd + V (γdv/γvv)([βl + βllT ]pv − γv) > 0
(22)

and

V =

0 if γv − [βl + βllT ]pv +D(γdv/γdd)([αc + αccM ]pd − γd) < 0

1 if γv − [βl + βllT ]pv +D(γdv/γdd)([αc + αccM ]pd − γd) > 0
(23)

Note that participation status in each mode of giving is only impacted by changes
in "own" budget instead of the cross-budget when participation in the other mode of
giving is 0. Specifically, because αcc and βll are assumed to be negative, increases in M
and T raise the value of the left-hand-side of these inequalities. Therefore, we obtain the
intuitive result that increases in either an individual’s money or time budget increase the
likelihood to start participating in the corresponding mode of giving.

When participation in the other mode of giving equals 1, the decision to start giving
now also depends on the additional impact on utility coming from the interaction between
donating and volunteering. If I assume that donating and volunteering are normal goods
( dd
dM

> 0 and dv
dT

> 0), this case is associated with the following predictions:

(P1) Starting to participate in donating (volunteering) is positively related to the time
(money) cross-budget if donating and volunteering are complements

(P2) Starting to participate in donating (volunteering) is unrelated to the time (money)
cross-budget if donating and volunteering are substitutes

(P3) Quitting initial participation in donating (volunteering) is unrelated to the time
(money) cross-budget if donating and volunteering are complements

(P4) Quitting initial participation in donating (volunteering) is positively related to the
time (money) cross-budget if donating and volunteering are substitutes

This can be illustrated in Figure 1. I simplify this illustration by presenting two cases in
which I assume a fixed level of M . The first case shows that with a low M an individual
does not donate (in the absence of any volunteering). Once T becomes sufficiently large
and the individual starts to volunteer, a positive cross-derivative might eventually result
in donating participation. Alternatively, an individual starts off with a sufficiently high
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Figure A1: Model participation predictions illustrated for donating

M for him or her to donate (in the absence of any volunteering). Once T increases
and the individual starts to engage in more volunteering, he or she might quit donating
participation.

The impact of γdv along the extensive margin is limited to movements between regimes
2 or 3 and regime 4 of either direction. It does not feature in any condition associated to
movements between regime 1 and regimes 2 or 3.
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B Data Appendix

Construction of dataset and variables

My dataset is based on the Public Use File 4 of the Giving in the Netherlands Panel Survey
(Bekkers et al., 2021). Since this version does not contain several of my explanatory and
control variables, I merge this data with a previously uploaded version to still obtain
these variables up until the year 2016. Because of the timing of my variables (see Figure
1), I would only be using the donating and volunteering data from the 2019 wave, so this
does not result in a loss of observations. I set up a panel with ∆t = 2 years.

Donating is calculated by summing over the values of the monetary and goods
donations to each of the seperate charity categories. I then create lead values, which
will be my outcome variables. I also calculate binary indicators to use in the
second-part CRE Poisson model.

Volunteering is based on the variable corresponding to the survey question that asked
individuals on their hours spent on volunteering per month. I set its value to 0 when
missing.25 I again create lead and binary values of my volunteering variable.

For my income variable I divide the value of net yearly household income by 12 to
obtain a monthly estimate.26 I set its value to missing when net monthly household
income is then over e20000. For 9 missing cases, I proxy net monthly household income
by summing up the different monthly individual and partner income sources that are also
available from my dataset. I then drop all remaining observations with missing income.

Working hours is based on an existing variable indicating paid hours of work per week.
Half of the observations for this variable equal 0 or missing, and I set all missings to 0. I
then test whether these observations of 0 working hours make sense by checking whether
the individual answers that he or she receives income from a paid job. There are no cases
in which these two questions’ answers contradict each other.

25I check if this is reasonable by comparing binary indicators of volunteering participation in the
different charitable categories to the number of volunteering hours. 158 out of 2439 observations seem
inconsistent, because the amount of volunteer hours is 0 even though the individual states to participate
as a volunteer. These inconsistencies are unavoidable and also occur for my other main variables.

26This value is based on a question that was only asked since the 2006 wave, hence I have no good
income estimates for the years 2002 and 2004.
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Variation in explanatory variables

Table B1: Variation in income (in 100 euros) and working hours

Variable Panel Mean SD min max Observations

Income Overall 22.56 11.77 0.00 103.50 N = 2439
Between 10.20 3.80 63.75 n = 503
Within 6.07 -30.19 74.44 T = 4.85

Working hours Overall 17.89 17.80 0.00 100.00 N = 2439
Between 16.00 0.00 65.00 n = 503
Within 7.73 -24.61 65.39 T = 4.85

Figure B1: Within-individual variation in monthly household income (in 100 euros)

Figure B2: Within-individual variation in individual hours of paid work per week
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Validity of the empirical strategy

Table B2: Exogeneity test using forward values

Donating Volunteering Volunteering

F.Income 0.004 0.008 0.004

(0.003) (0.006) (0.007)

F.Working hours −0.003 −0.015∗∗∗ −0.021∗∗∗

(0.002) (0.006) (0.007)

F2.Working hours −0.003

(0.009)

X2 21.5∗∗∗ 44.1∗∗∗ 39.5∗∗∗

N 2142 1290 967
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: I use the 2018/2019 income and working hours observations from
those individuals for who 2016 is the last wave in my main estimation
(because I always use donating and volunteering levels measured in the
next wave). Since this is not possible for all individuals, N is smaller than
in my main estimation. incomet and workinghourst are also included in
the regression, but I will only report their estimates in the results section.

Based on column 2 of Table B2 it seems that in case of volunteering the strict exogeneity
assumption is violated for my explanatory variable working hours. In the third column
I also add the double lead of working hours, which does not have similar predictive
power. Given the timing of measurement of my variables it makes sense that the lead of
working hours is strongly related to volunteering (see Figure 1), perhaps even stronger
than working hours at time t.

Table B3: Attrition bias test

Donating Volunteering
si,t+1 0.173 -0.0515

(0.111) (0.209)
N 2079 1235

Cluster-robust standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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C Estimates Appendix

Income effects

Table 3 shows that the fixed effects regression models for donating are insignificant. This
implies that the positive correlation between donating and income does not translate
into a positive relationship between donations and individual variation in income. As
a consequence, household income cannot be used to investigate an indirect effect on
volunteering via donating.27 Linking this result to my theoretical model shows that the
own-budget effect of money on donating from equation (13) must be close to 0. The
most intuitive explanation for this result that matches my theoretical outcome is that
αcc approaches 0, implying very low decreasing returns to private consumption. In this
case, an individual will spend increases in the money budget on private consumption c

rather than donations d even when private consumption becomes very high relative to
donations.

Table C1: Donations Poisson model estimates

(Don) (Don) (Don)

Income 0.021∗∗∗ 0.005 0.004

(0.004) (0.003) (0.003)

Working hours −0.005 0.000 −0.001

(0.006) (0.002) (0.003)

X2 30.13∗∗∗ 7.74 11.69

Individual FE X X

Indiv. controls X

N 2439 2374 2374
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses.
Each model includes time dummies. Income equals net monthly
household income in e100. The FE estimation only uses
the observations of individuals with at least some variation in
donating. The insignificance of theX2 statistic indicates overall
insignificance of the FE models.

27Since the idea is that a certain type of budget first impacts the corresponding outcome variable and
then –in case of any relatedness of donating and volunteering as substitutes or complements– show either
a negative or positive cross-budget effect (see section 3.3).
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Table C2: Two-part model estimates for volunteering

(Vol) (Vol)

LOGIT FIRST-PART
Income 0.004 0.004

(0.005) (0.005)

Working hours −0.010∗ −0.009∗

(0.005) (0.005)

X2 37.27∗∗∗ 68.39∗∗∗

N 2439 2439

POISSON SECOND-PART
Income −0.005 −0.007

(0.016) (0.015)

Working hours −0.023∗∗∗ −0.023∗∗∗

(0.007) (0.006)

Dt−1∗ Income 0.009 0.013

(0.016) (0.015)

Dt−1 −0.275 −0.341

(0.352) (0.322)

X2 103.37∗∗∗ 155.23∗∗∗

N 891 891

CRE individual means X X

Individual controls X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses.
Each model includes time dummies. First-part model estimates
are odd ratios. I will refer to marginal effects of significant
estimates in the main text. Second-part model estimates should
be interpreted as a βx ∗100% change in y resulting from a 1 unit
change in x.

Different from the fixed effects estimates of Table 3, the more sophisticated two-
part model estimates suggest no cross-budget effect of income on volunteering of any
kind. Since the results of Table C1 implied absence of the own-budget income effect
on donating, a potential cross-budget would have still not pinned down the relationship
between donating and volunteering. In fact equation (16) predicts that the cross-budget
effect of money on volunteering will approach 0 if there exist little to no decreasing returns
to private consumption (i.e., αcc = 0). The result of Table C2 is therefore in line with
this prediction.
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Different income movements

I split my sample in three groups:

1. individuals whose income has increased since their last observation

2. individuals whose income has decreased since their last observation

3. individuals whose income has remained unchanged since their last observation

and estimate the FE Poisson model and CRE two-part model on my donating outcome
separately for group 1 and 2. This might provide further insight in the functioning of a
potential own-budget income effect on donating.

My FE Poisson model results from Table C3 indicate that income increases or
decreases considered separately do not explain donating and volunteering any better
than when these two types of income changes are analyzed together. The only difference
between my regular estimations is that the cross-budget income effect on volunteering
disappears.

Table C3: FE Poisson model results split for observations corresponding to income
increases and income decreases

(inc increases) (inc increases) (inc decreases) (inc decreases)
Donating Volunteering Donating Volunteering

Income -0.002 0.016 0.008 -0.001
(0.008) (0.017) (0.007) (0.015)

Working hours -0.000 -0.029∗∗∗ 0.007 -0.026∗∗

(0.004) (0.008) (0.007) (0.010)

X2 291.61∗∗∗ 295.05∗∗∗ 13.87 36.63∗∗∗

Individual FE X X X X

Individual controls X X X X

N 908 489 416 222
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In contrast, the first part of the two-part model indicates that a one-hour increase in
working hours reduces donations with around 2% in periods when income has decreased
(see Table C4). This result is not very intuitive. The insignificant entry of working hours
and its interaction with the dummy for last-period volunteering in column 2 implies that
its significant entry in the main model is mainly driven by variation of individuals who
face income increases rather than decreases.
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Table C4: CRE two-part model results split for observations corresponding to income
increases and income decreases

(income increases) (income decreases)
Donating Donating

LOGIT FIRST-PART
Income -0.009 -0.001

(0.022) (0.015)

Working hours 0.009 -0.021∗∗

(0.015) (0.010)

X2 32.47∗∗∗ 35.70∗∗∗

N 1074 644

POISSON SECOND PART
Income -0.002 0.006

(0.010) (0.007)

Working hours -0.014 -0.001
(0.009) (0.006)

Vt−1∗ Working hours 0.021∗∗ 0.003
(0.011) (0.009)

Vt−1 -0.570∗ 0.285
(0.340) (0.186)

Log pseudolikelihood -431 -283
N 916 527

CRE individual means X X

Individual controls
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Sensitivity analysis estimates

Table C5: Two-part model results for giving to church

(1) (2) (3) (4)
Don Don Vol Vol

LOGIT FIRST-PART
Income 0.001 0.000 0.001 -0.006

(0.004) (0.004) (0.006) (0.008)

Working hours -0.005 -0.005 0.008 0.010
(0.003) (0.003) (0.009) (0.010)

X2 45.97∗∗∗ 52.85∗∗∗ 13.21 52.75∗∗∗

N 2439 2439 2439 2439

POISSON SECOND PART
Income 0.002 0.000 -0.027 0.003

(0.004) (0.004) (0.029) (0.032)

Working hours -0.009 -0.006 -0.011 -0.012
(0.009) (0.009) (0.011) (0.013)

Vt−1∗ Working hours 0.006 0.004
(0.009) (0.009)

Vt−1 -0.090 -0.067
(0.238) (0.233)

Dt−1∗ Income 0.042 0.020
(0.027) (0.029)

Dt−1 -2.102∗∗ -1.888∗∗

(0.906) (0.861)

Log pseudolikelihood -188702 -177044 -1156 -1100
N 791 791 200 200

CRE individual means X X X X

Individual controls X X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C6: Poisson model results for monetary donations

(1) (2) (3)

Income 0.023∗∗∗ 0.005 0.005
(0.004) (0.004) (0.004)

Working hours -0.005 0.000 -0.000
(0.006) (0.002) (0.003)

X2 43.78∗∗∗ 10.61 11.45
Individual FE X X

Individual controls X

N 2439 2343 2343
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C7: Two-part model results for monetary donations

(1) (2)

LOGIT FIRST-PART
Income 0.001 -0.003

(0.008) (0.009)

Working hours -0.008 -0.008
(0.006) (0.006)

X2 85.55∗∗∗ 101.87∗∗∗

N 2439 2439

POISSON SECOND PART
Income 0.007 0.007

(0.005) (0.005)

Working hours -0.006 -0.006
(0.004) (0.004)

Vt−1∗ Working hours 0.008 0.007
(0.005) (0.005)

Vt−1 -0.109 -0.118
(0.141) (0.144)

Log pseudolikelihood -546906 -522366
N 1999 1999

CRE individual means X X

Individual controls X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

36



Table C8: Poisson model results including 2002 and 2004 waves

(1) (2) (3) (4) (5) (6)
Don Don Don Vol Vol Vol

Income 0.020∗∗∗ 0.002 0.002 0.003 0.002 0.007
(0.004) (0.003) (0.003) (0.005) (0.005) (0.006)

Working hours -0.007 0.001 0.001 -0.025∗∗∗ -0.019∗∗∗ -0.021∗∗∗

(0.004) (0.002) (0.002) (0.003) (0.005) (0.006)

X2 34.78∗∗∗ 9.66 14.49 69.61∗∗∗ 30.63∗∗∗ 28.15∗∗

Individual FE X X X X

Individual controls X X

N 3761 3696 3293 3761 2415 2052
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C9: Poisson model results excluding 2019 wave

(1) (2) (3) (4) (5) (6)
Don Don Don Vol Vol Vol

Income 0.015∗ 0.004 0.006 -0.005 0.017 0.020
(0.009) (0.006) (0.006) (0.012) (0.015) (0.015)

Working hours 0.0001∗∗∗ 0.0004∗∗∗ 0.0004∗∗∗ -0.026∗ -0.045∗∗ -0.044∗∗∗

(0.000) (0.000) (0.000) (0.015) (0.018) (0.016)

X2 138.52∗∗∗ 1156784∗∗∗ 1408061∗∗∗ 9.67 13.36∗∗ 23.87∗∗

Individual FE X X X X

Individual controls X X

N 918 897 897 918 506 506
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C10: CRE two-part model results including 2002 and 2004 waves

(1) (2) (3) (4)
Don Don Vol Vol

LOGIT FIRST-PART
Income -0.000 -0.008 -0.000 0.001

(0.007) (0.008) (0.004) (0.005)

Working hours -0.008 -0.010 -0.012∗∗∗ -0.012∗∗∗

(0.006) (0.006) (0.004) (0.005)

X2 94.35∗∗∗ 114.84∗∗∗ 80.70∗∗∗ 96.02∗∗∗

N 3761 3381 3761 3381

POISSON SECOND PART
Income 0.003 0.004 -0.025 -0.027

(0.003) (0.003) (0.018) (0.025)

Working hours -0.002 -0.001 -0.012∗ -0.017∗∗∗

(0.003) (0.003) (0.006) (0.005)

Vt−1∗ Working hours 0.005 0.008∗

(0.004) (0.004)

Vt−1 -0.038 -0.124
(0.084) (0.098)

Dt−1∗ Income 0.021 0.032
(0.017) (0.026)

Dt−1 -0.569 -0.692
(0.356) (0.480)

Log pseudolikelihood -793542 -705326 -18326 -15175
N 3207 2868 1460 1267

CRE individual means X X X X

Individual controls X X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C11: CRE two-part model results including 2019 wave

(1) (2) (3) (4)
Don Don Vol Vol

LOGIT FIRST-PART
Income -0.005 -0.005 -0.007 0.004

(0.017) (0.020) (0.009) (0.009)

Working hours 0.000∗∗∗ 0.000∗∗∗ -0.015 -0.020
(0.000) (0.000) (0.012) (0.013)

X2 318.25∗∗∗ 340.19∗∗∗ 23.57∗∗∗ 40.66∗∗∗

N 918 918 918 918

POISSON SECOND PART
Income 0.004 0.010 0.020 0.018

(0.007) (0.009) (0.020) (0.022)

Working hours 0.000∗∗∗ 0.000∗∗∗ -0.037∗∗ -0.036∗

(0.000) (0.000) (0.017) (0.018)

Vt−1∗ Working hours 0.022∗ 0.003
(0.012) (0.013)

Vt−1 -0.476 0.202
(0.414) (0.445)

Dt−1∗ Income -0.005 -0.007
(0.022) (0.025)

Dt−1 0.285 0.332
(0.695) (0.782)

Log pseudolikelihood -187687 -172965 -2865 -2729
N 810 810 312 312

CRE individual means X X X X

Individual controls X X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C12: CRE two-part model results for individuals with 3-6 or 5-6 observations

(T > 2) (T > 4) (T > 2) (T > 4)
Don Don Vol Vol

LOGIT FIRST-PART
Income 0.001 -0.005 0.003 0.011∗

(0.008) (0.013) (0.004) (0.007)

Working hours -0.001 -0.018∗∗ -0.008∗∗ -0.021∗∗∗

(0.005) (0.008) (0.004) (0.006)

X2 116.06∗∗∗ 87.05∗∗∗ 94.17∗∗∗ 54.06∗∗∗

N 3973 1659 3973 1659

POISSON SECOND PART
Income 0.000 0.000 -0.002 0.001

(0.004) (0.005) (0.004) (0.023)

Working hours -0.005 -0.010∗∗∗ -0.019∗∗∗ -0.027∗∗∗

(0.003) (0.004) (0.006) (0.007)

Vt−1∗ Working hours 0.008∗∗ 0.008
(0.004) (0.005)

Vt−1 -0.074 -0.142
(0.096) (0.130)

Dt−1∗ Income 0.008 0.005
(0.006) (0.022)

Dt−1 -0.325 -0.110
(0.206) (0.448)

Log pseudolikelihood -864467 -389326 -17047 -8075
N 3342 1398 1411 665

CRE individual means X X X X

Individual controls X X X X
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C13: FE Poisson model results for individuals with 3-6 or 5-6 observations

(T > 2) (T > 2) (T > 4) (T > 4)
Don Vol Don Vol

Income 0.001 0.008∗ -0.000 0.018∗∗

(0.004) (0.004) (0.004) (0.008)

Working hours 0.002 -0.023∗∗∗ -0.005∗ -0.035∗∗∗

(0.002) (0.005) (0.003) (0.005)

X2 10.97 45.21∗∗∗ 14.20 69.19∗∗∗

Individual FE X X X X

Individual controls X X X X

N 3797 2207 1626 1060
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C14: First-part logit model estimate comparisons

(FE) (CRE GLS) (CRE pld) (FE) (CRE GLS) (CRE pld)
Don Don Don Vol Vol Vol

Income -0.008 -0.004 -0.000 0.011 0.010 0.005
(0.013) (0.013) (0.009) (0.010) (0.010) (0.005)

Working hours -0.003 -0.008 -0.006 -0.019∗ -0.020∗ -0.009∗

(0.011) (0.010) (0.006) (0.010) (0.011) (0.005)

Mean Income 0.070∗∗∗ 0.039∗∗ 0.031∗ 0.015∗

(0.024) (0.017) (0.019) (0.009)

Mean Wrk hrs 0.002 0.002 -0.007 -0.003
(0.015) (0.009) (0.015) (0.007)

Constant 1.903∗∗∗ 1.093∗∗∗ -1.659∗∗∗ -0.687∗∗∗

(0.459) (0.294) (0.425) (0.206)

X2 66.39∗∗∗ 78.36∗∗∗ 68.30∗∗∗ 23.01∗∗∗ 31.53∗∗∗ 28.94∗∗∗

N 860 2439 2439 1063 2439 2439
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses. Each model includes time dummies. Different
from my main CRE models, controls for number of individual observations are omitted. CRE GLS implies
estimated using the logit RE estimator, CRE pld is pooled logit estimation.
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Table C15: Second-part Poisson model estimate comparisons

(FE) (CRE GLS) (CRE pld) (FE) (CRE GLS) (CRE pld)
Don Don Don Vol Vol Vol

Income 0.005 0.005 0.007 -0.020 -0.019 -0.005
(0.003) (0.003) (0.004) (0.017) (0.017) (0.016)

Working hours -0.001 -0.001 -0.007∗ -0.021∗∗∗ -0.021∗∗∗ -0.023∗∗∗

(0.003) (0.003) (0.004) (0.004) (0.004) (0.007)

Vt−1 0.035 0.035 -0.103
(0.101) (0.101) (0.125)

Vt−1∗ Working hours 0.002 0.002 0.009∗

(0.003) (0.003) (0.005)

Dt−1 -0.532∗ -0.524∗ -0.271
(0.298) (0.298) (0.355)

Dt−1∗ Wrk hrs 0.027∗ 0.027 0.009
(0.016) (0.016) (0.016)

Mean Income 0.018∗∗ 0.009 -0.040∗ -0.036∗

(0.007) (0.007) (0.024) (0.020)

Mean Wrk hrs -0.012∗ -0.003 0.003 0.002
(0.007) (0.009) (0.005) (0.009)

Mean Vt−1 1.025∗∗∗ 1.141∗∗∗

(0.289) (0.332)

Mean Vt−1∗ Wrk hrs 0.015 0.004
(0.012) (0.014)

Mean Dt−1 -1.203 -0.853∗

(0.772) (0.511)

Mean Dt−1∗ Wrk hrs 0.029 0.029
(0.025) (0.021)

Constant 4.798∗∗∗ 5.161∗∗∗ 5.145∗∗∗ 4.551∗∗∗

(0.205) (0.230) (0.719) (0.411)

N 2022 2048 2048 820 891 891
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: SE clustered at the individual level in parentheses. Each model includes time dummies. Different from my
main CRE models, controls for number of individual observations are omitted. CRE GLS implies estimated using
the Poisson RE estimator, CRE pld is pooled Poisson estimation.
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