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Abstract

The existing literature shows that women are generally more likely than men to
pay taxes. However, there is less consensus on gendered responses to interventions
designed to boost compliance among non-payers, and the underlying mechanisms
remain unclear. In this study, we exploit a field experiment designed to increase
property tax compliance to investigate this gender disparity. Because female- and
male-led households differ along many dimensions, including preferences, house-
hold structure, and economic resources, we interpret the female—male contrast as
the joint product of these channels rather than the effect of gender alone. Within
this framing, the cross-sectional baseline gap in compliance is descriptive, while
the within-gender treatment effects of the experimental messages are causally iden-
tified by random assignment. Our findings confirm that taxpayers in female-led
households are more diligent in paying taxes than those in male-led households at
baseline. Notably, while receiving a deterrence letter encourages women to pay ear-
lier, it does not increase their overall compliance; men, in contrast, show a marked
improvement in overall compliance upon receiving the same letter. We also find that
the size of the tax bill influences women’s compliance behavior (the likelihood of
payment after treatment rises significantly for smaller tax bills) but has no similar
effect on men. Survey data targeted at the same population suggest that, although
women may be more motivated to pay (they perceive higher enforcement risk and
exhibit higher tax morale) they also face tighter liquidity constraints, lower and less
stable income, and a stronger perception that the tax is excessive. These patterns
are consistent with a simple analytical model that links compliance to tax morale,
risk aversion, and budget constraints, and in which liquidity-constrained taxpayers
remain at a corner solution unresponsive to enforcement messages. The findings
highlight how tax policies and enforcement procedures can exacerbate post-tax in-
come inequality between genders, particularly in low-enforcement contexts where
the tax base is weakly correlated with current income.
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1 Introduction

Do women and men behave differently when faced with tax obligations? Abundant
evidence from field interventions (Advani et al., 2023; Alstadsater & Jacob, 2017,
Cabral et al., 2015; Kleven et al., 2011; Wenzel, 2006) and laboratory experiments
(Alm & Malézieux, 2021; Bazart & Pickhardt, 2011; D’Attoma et al., 2020, 2017,
Eisenhauer et al., 2011; Finocchiaro Castro & Rizzo, 2014; Fortin et al., 2007; Kogler
et al., 2016) shows that women are more likely to comply with their tax obligations
than men. The main hypotheses for explaining this difference focus on two channels:
women tend to be more risk-averse than men (Charness et al., 2018; Engstrom et al.,
2015; Hibbert et al., 2013; Skatun, 2017), and women tend to have higher tax morale
(Alm & Torgler, 2006; Cyan et al., 2016; Shafiq, 2015; Torgler, 2005; Torgler &
Valev, 2010). A growing literature on gender and taxation, however, makes clear that
the observed differences between female and male taxpayers are rarely the product of
a single channel. Female- and male-led households also differ systematically along
household structure, income level, income stability, caregiving responsibilities, and
exposure to social norms regarding which household member is registered as the
responsible taxpayer (Coelho et al., 2024; Lin & Slemrod, 2024; Lin et al., 2025;
Maag et al., 2023). The “gender effect” on tax outcomes is conventionally under-
stood, both in this literature and in the present paper, as the joint product of these
intrinsic and structural channels.

If women are more likely to pay their taxes than men, does this imply they would
be more responsive to a letter from the tax agency? The existing literature provides
mixed and limited evidence. If women exhibit higher tax morale or are more risk-
averse, an intervention that increases the salience of enforcement could be more
effective for them.! On the other hand, if women face tighter budget constraints,
because female-led households earn lower and less stable income on average, an
intervention that does not relax the cash constraint may have a smaller effect on over-
all compliance, even when it successfully shifts perceptions. The net direction of the
effect is therefore an empirical question, and one that field-experimental evidence has
rarely addressed directly.

In this article, we investigate how taxpayers in female- and male-led households
respond differently to messages aimed at enhancing property tax compliance, by re-
analyzing the field experiment of Castro and Scartascini (2015) along gender lines.
The original experiment, conducted in the municipality of Junin, Argentina, in 2011,
included three treatment arms: one emphasizing penalties and detection probability
(deterrence message) and two conveying tax morale messages (reciprocity and peer-
effects messages). We complement the experimental analysis with two surveys cov-

!'This would correspond to an interior solution in the standard taxpayer’s decision problem.
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ering the same population, which allow us to characterize differences in motivations
and resources between male- and female-led households.

Our analysis distinguishes between two separate empirical questions. The cross-
sectional comparison of women and men at baseline is, like in much of the gender-
and-taxation literature, descriptive: it reflects the joint contribution of preferences,
household structure, income, and norms, and we cannot fully decompose it with the
data at hand. The treatment effects of the deterrence, reciprocity, and peer-effects
messages, however, are causally identified by the within-gender randomization in the
original experiment. The differential treatment effect across gender (the interaction
term) likewise rests on within-gender comparisons that do not require us to take a
stand on what generates the baseline gap. Throughout the paper, we are explicit about
which findings rest on which identification argument.

The Junin property tax has features that make it especially well-suited to our anal-
ysis. The city government calculates the tax based on simple administrative inputs
(the linear frontage of the lot, the public services available at the property’s location)
rather than on a market-based valuation, and the bill is issued bi-monthly. Informa-
tional asymmetries are absent, leaving taxpayers with a binary decision: to pay the
full bill or not (no partial payments are accepted). The tax design, monitoring, avail-
ability of payment plans, and other associated features do not vary by gender. Impor-
tantly, mortgage financing in Argentina accounts for less than 1% of GDP, one of the
lowest rates globally, so housing is illiquid and the property tax is poorly correlated
with the taxpayer’s current income flow. This disconnect between the tax base and
current income is common in the developing world due to thin credit markets, limited
options for leveraging assets as collateral, and heavy reliance on indirect taxes; in
Latin America and the Caribbean, personal income taxes account for approximately
10% of total revenue, compared with around 25% in the OECD (Acosta-Ormaechea
et al., 2022; Corbacho et al., 2013).% This setting is therefore one in which liquidity
constraints are a plausible margin of variation in compliance behavior, unlike most of
the existing literature on tax compliance, which is set in high-income contexts with
proportional income taxation.

Our empirical findings are the following. First, taxpayers in female-led house-
holds are more likely to pay than those in male-led households at baseline, both in
terms of the unconditional probability of payment and in terms of timely payment.
Second, the deterrence message produces sharply different responses across gender:
it shifts the timing of payment for women (women in the deterrence group are 3.6
percentage points more likely to pay by the first due date and 2.8 percentage points
more likely to pay by the second due date), but does not increase their overall prob-
ability of payment. For men, the pattern is the opposite: the deterrence message has
no effect on the probability of paying by the first due date but increases the overall
probability of payment by 2.0 percentage points. We characterize the female pattern
as a response on the timing margin (paying earlier, conditional on paying) and the

2Moreover, in Argentina and other developing countries, a significant proportion of taxpayers owing
income tax are part of a simplified tax regime. In these regimes, the tax owed remains constant within
broad income brackets. For instance, in Argentina in 2021, individuals at the lower bound of the first
bracket paid about 2% of their sales in income taxes, while those at the upper bound of the same bracket
paid less than 1%.
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male pattern as a response on the extensive margin (paying versus not paying). Third,
the heterogeneous effects of the deterrence message by tax size are consistent with
a liquidity-constraint mechanism for women but not for men: the female deterrence
effect is positive and large (up to 10 p.p.) for low tax bills and disappears as the tax
liability grows. The male deterrence effect, by contrast, does not vary with tax size.

To interpret these findings, we develop a simple analytical model in which a tax-
payer chooses whether to pay a government-assessed tax bill or to face a stochastic
penalty. The model incorporates three parameters that vary across taxpayer types: tax
morale (an intrinsic motivation to comply), risk aversion, and a minimum-consump-
tion constraint that binds when the tax bill is large relative to current income. The
predictions are stated in terms of taxpayer types rather than gender per se: taxpayers
with higher tax morale or higher risk aversion respond more strongly to a deterrence
intervention, while taxpayers facing a binding liquidity constraint remain at a corner
solution and do not respond at all. The empirical predictions for the female—male
contrast then follow as a special case of the general model, given the documented
differences in preferences and resources between the two groups. Survey evidence
corroborates the mechanism: female-led households perceive higher enforcement
risk, exhibit higher tax morale, and are simultaneously poorer, less likely to receive a
steady wage, and more likely to view the property tax as excessive.

Our paper contributes to several literatures. We add to the growing literature on
gender and taxation (Brehm & Malkova, 2023; Coelho et al., 2024; Lin & Slemrod,
2024; Lin et al., 2025; Maag et al., 2023) by providing field-experimental evidence
on how the bundle of attributes associated with a registered taxpayer’s gender shapes
the response to enforcement. We add to the literature on the effectiveness of targeted
messages in promoting tax compliance (Antinyan & Asatryan, 2024; Mascagni,
2018; Slemrod, 2019) by showing that the same message can produce qualitatively
different responses across subpopulations, with implications for how tax authorities
design interventions. We add to the literature on tax policy and gender inequality in
developing economies (Bird & Zolt, 2008; Grown & Valodia, 2010) by document-
ing a mechanism, a differential response to enforcement under liquidity constraints,
through which blunt enforcement instruments can widen post-tax inequality. Finally,
we add to the literature on property taxation (Brockmeyer et al., 2021; Castro &
Scartascini, 2015; Chirico et al., 2019, 2016) by highlighting the role of liquidity
constraints in the payment decision, which is distinctive to property taxes in illiquid
settings.

The policy implications follow directly. In environments with weak enforce-
ment and a tax base that is poorly correlated with current income, blunt enforce-
ment instruments may exacerbate post-tax inequality between genders, since the
population most willing to comply is also the most cash-constrained. We argue that
complementary tools, such as income-contingent payment plans or targeted property
tax discounts for low-income households, can preserve the equity-enhancing role of
stronger enforcement while addressing the differential burden it places on liquidity-
constrained taxpayers.
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2 Background and data

The data for this analysis come from a large-scale field experiment conducted by
Castro and Scartascini (2015) to investigate the determinants of property tax compli-
ance in Junin, Argentina, in 2011. We describe the institutional setting of the property
tax (Section 2.1), the experimental design (Section 2.2), the construction of the gen-
der variable and the dependent variables (Section 2.3), and the auxiliary survey data
we use to interpret the results (Section 2.4).

2.1 The property tax in Junin

The property tax (Contribucion por Servicios a la Propiedad, hereafter CVP) is lev-
ied on homes, farms, business premises, and most other real estate in the city of
Junin. Approximately 96% of the properties in our sample are residential; commer-
cial properties account for approximately 4%, and the remaining categories (rural
lots, garages, etc.) account for less than 1% combined. The composition is similar
across male- and female-led households.

The city government calculates the tax based on administrative inputs that the
municipality observes directly: the lot’s linear frontage in meters, the public services
provided to the block (street lighting, trash collection, street cleaning), and a small
number of other neighborhood-level variables. Notably, the tax is not computed from
a market-based valuation. Although the municipal registry records a cadastral value
(valor fiscal) for each property, this value is updated infrequently and is not used in
computing the bill. Two related institutional features make the cadastral value a poor
proxy for market value: mortgage credit in Argentina accounts for less than 1% of
GDP, so there is no transaction-based pressure to keep cadastral valuations current;
and the registry is updated unevenly, so properties of similar market value can have
very different cadastral values depending on when they last entered the registry. For
these reasons, we use the inputs to the tax computation (frontage and public services)
as our primary controls in the empirical analysis, and report robustness specifications
that include the cadastral value as an additional covariate.

The tax bill is issued bi-monthly. Each bill has two due dates: the initial due date
typically falls in the second week of the month, and the secondary due date in the fol-
lowing week. Payment is expected by the initial due date, but no late fees are levied if
payment is made by the secondary due date. Outstanding liabilities accrue a monthly
compound interest rate of 2%. We exploit this two-stage payment scheme to analyze
compliance at different points within the billing cycle. Importantly, the city does not
accept partial payments: for any given bill, the taxpayer either pays the full amount
or pays nothing. Compliance is therefore binary at the property-bill level. The tax
design, monitoring, availability of payment plans, and other associated features do
not vary by gender.

2.2 Experimental design

The experiment was conducted in 2011 and included approximately 26,000 indi-
vidual taxpayers registered to pay the property tax as of the August 2011 baseline.
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The 3,000 individuals who had elected to pay the tax annually rather than bi-monthly
were excluded from the randomization. The remaining taxpayers were randomly
assigned to one of three treatment arms or to a control group, with stratification at the
section (block) level. The intervention added a printed message to the tax bill, with
three distinct treatment messages: a deterrence message detailing penalties for late
payment, a reciprocity message describing the uses of collected funds, and a peer-
effect message providing information about the overall compliance rate. The text of
each message is shown in Table 1, and an example of a treated tax bill is reproduced
in Figure A1 in the Online Appendix. Further details on the experimental implemen-
tation are provided in Castro and Scartascini (2015).

The original experiment was conducted in 2011, predating the now-standard prac-
tice of pre-registering field experiments in economics. The experiment was therefore
not pre-registered, and the present paper, as a re-analysis of the original data with
a focus on gender heterogeneity, is likewise not pre-registered against the original
protocol. We report estimates for all three treatment arms across all three timing out-
comes, for both the full sample and the male and female subsamples, with no selec-
tive reporting; the full set of results, including robustness specifications, is reported
in the main text or the Online Appendix.

2.3 Variables

The taxpayer database includes the names of each property owner and the individual
responsible for paying the tax. From this information, we infer the gender of the
registered taxpayer. In Argentina, parents select their children’s names from a pre-
approved list of approximately 10,000 female and male names, with negligible over-
lap between the two lists.> Using this list, we construct a gender variable for 92%

Table 1 Message Included in the Property Tax Bill

Message/Group  Text Image
Deterrence Did you know that if you do not pay the CVP on time for
a debt of ARS 1,000 you will have to disburse AR$ 268

in arrears at the end of the year and the Municipality can
take administrative and legal action?

Reciprocity In the first 6 months of this year, CVP’s collection con-
tributed to placing 28 new streetlights, water connections
in 29 streets and sewerage networks in 21 blocks

Peer-effects Did you know that only 30% of taxpayers do not pay the lﬁl lﬁl lil lﬁl w

CVP? What about you? = oo T
T™T™MmTmT
Control No message No image

3See https://data.buenosaires.gob.ar/dataset/nombres.
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of the sample, or about 21,500 taxpayers, 34% of whom are women.* Throughout
the paper, we refer to the gender of the registered taxpayer, and we describe house-
holds in which the registered taxpayer is female (respectively, male) as “female-led”
(respectively, “male-led”) households. We are explicit in Section 5 about the limits
of this terminology: female- and male-led households differ along several dimen-
sions besides the gender of the registered taxpayer, and our data do not permit a full
decomposition of these differences.
Dependent variables. We construct three binary indicators of compliance:

® Paid by the Ist due date: equal to one if the taxpayer paid the bill on at least one
of their properties on or before the initial due date, and zero otherwise.

® Paid by the 2nd due date: equal to one if the taxpayer paid the bill on at least one
of their properties on or before the secondary due date.

® Paid (overall): equal to one if the taxpayer paid the bill on at least one of their
properties on or before the end of the bimonthly billing cycle.

The “at least one property” coding is the natural choice for this sample, in which the
median taxpayer owns a single property (mean of 2.2 properties, with a small right
tail of multi-property owners). For the median taxpayer, the three coding rules—at
least one bill paid, at least 60% paid, all paid—are equivalent. We report robustness
specifications under the stricter codings in Tables A6 and A7 in the Online Appen-
dix; the qualitative pattern of results is robust across all three definitions.

2.4 Baseline differences and auxiliary surveys

Female- and male-led households differ systematically along several dimensions,
both at baseline in the experimental sample and in the broader population of the
region. We summarize the relevant differences here, with full statistics reported in
Tables Al and A3 in the Online Appendix.

Compliance and property characteristics in the experimental sample. At baseline
(the bimonthly period preceding the experiment), 44% of women paid the property
tax, compared with 39% of men; 24% of women paid on time versus 21% of men;
and 54% of women owe at least one outstanding bill, versus 60% of men. These
descriptive differences are consistent with the established meta-analytic finding that
tax compliance is, on average, several percentage points higher for women than for
men (Hofmann et al., 2017). Properties owned by female-led households also differ
from those owned by male-led households: women’s properties are on blocks with
more streetlights (2.8 versus 2.7 on average) and a higher public-services index, indi-
cating more central locations; men’s properties have, on average, one more meter
of linear frontage; and men own more properties on average (2.4 versus 1.9). The
cadastral value is somewhat higher for women’s properties on average, reflecting the

4Our analysis is limited to gender as assigned at birth. Since 2012, it has been possible in Argentina to
change one’s legal name and gender based on self-identification. In the first ten years of the law, only
0.027% of Argentines changed their gender, so we are confident that gender at birth serves as a good proxy
for gender identification in our sample.
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higher value associated with central, well-serviced locations even though men’s lots
are physically larger. We control for these property characteristics throughout the
empirical analysis.

Household resources from the EAHU. To characterize differences in household
resources between male- and female-led households, we use the Urban Household
Survey of 2011 (Encuesta Anual de Hogares Urbanos, EAHU). The EAHU does not
allow us to match individual taxpayers in our experimental sample to survey respon-
dents, but it provides representative information for the broader region in which
Junin is located.’ The patterns are stark. Male-led households have approximately
37% higher monthly household income than female-led households and a 13 per-
centage point higher probability of receiving a steady wage. Female-led households
have fewer members on average (2.4 versus 3.1) and are much less likely to include a
spouse or partner of the household head (15% versus 77%). These differences imply
that female- and male-led households differ in income level, income stability, and
household composition—each of which can plausibly affect both the level of tax
compliance and the response to enforcement messages.

Survey on attitudes toward the property tax. We also draw on a survey conducted
by the city government of Junin after the experiment, which targets the housechold
member responsible for property tax payment and gathers their attitudes toward the
tax. The survey is not linked at the individual level to the experimental sample, but
it provides information on perceptions among the relevant population. We use this
survey in Section 5 to characterize gendered differences in perceptions of enforce-
ment risk and tax burden.

The “gender bundle.” Taken together, female- and male-led households in our
setting differ along the gender of the registered taxpayer, household structure,
income, income stability, property characteristics, location, and—as the literature
documents—Tlikely also along risk aversion, tax morale, and exposure to social norms
regarding which household member is registered as the responsible taxpayer (Alm
& Malézieux, 2021; Lin et al., 2025; Torgler & Valev, 2010). We refer to this con-
stellation of correlated attributes as the “gender bundle.” Throughout the empirical
analysis, we are careful to distinguish what can be identified from the experimental
data: the cross-sectional comparison between female- and male-led households at
baseline is descriptive, while the within-gender treatment effects of the experimental
messages are causally identified by the random assignment of treatment.

Balance. Reassuringly, the gender variable is balanced across treatment and con-
trol groups, both in the full sample and within each gender subsample (Table A2 in
the Online Appendix). Treatment assignment is therefore orthogonal to all observed
and unobserved characteristics, both overall and conditional on the gender of the
registered taxpayer.

5The Buenos Aires province is divided into six sub-regions for the EAHU: Buenos Aires (city), Gran La
Plata, Bahia Blanca, Partidos del GBA, Mar del Plata, and a residual category for smaller cities. Junin
belongs to the residual category.
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3 Empirical results

We estimate the following linear probability model:

3 3
Yiv :a+26j T) 4+ yMale; + Zéj (Tg X Malei) + XA + m + e, (1)
j=1 j=1

where y;;, is one of three payment outcomes for taxpayer i in randomization block
b (paid by the st due date, paid by the 2nd due date, or paid overall); Tij for
j €{1,2,3} is an indicator for assignment to the deterrence, reciprocity, or peer-
effects treatment, respectively; Male; is an indicator for a male-led household; and
X is a vector of controls including the lagged dependent variable, the log of the num-
ber of properties owned, the log of the average linear frontage, indicators for trash
collection and street lighting services, and a dummy for taxpayers who elected to
pay monthly. 1 is a randomization-block fixed effect. Standard errors are clustered
at the randomization-block level. The coefficients 3; capture the treatment effect for
female-led households (the omitted gender category), and ¢; captures the differential
treatment effect for male-led households. We choose the controls in X; to match the
inputs the city government uses to compute the tax bill (frontage and public services),
which provide more reliable variation in property characteristics than the cadastral
value; we report a robustness specification that adds the log of the cadastral value in
Table A5 of the Online Appendix.°

The specification in equation (1) extends Castro and Scartascini (2015) by adding
the Male; indicator and the treatment-by-gender interactions, which are the focal
coefficients of the present analysis. The set of controls and the clustering structure
are otherwise identical to that paper. As a presentational alternative, we also estimate
equation (1) on the male and female subsamples separately, omitting y and the inter-
action terms. The split-sample and pooled-with-interaction specifications are math-
ematically equivalent: the coefficient on 77 in the female-only regression equals [3;
in the pooled regression, and the coefficient on 77 in the male-only regression equals
Bj +90;.

3.1 Average treatment effects

Treatment was randomized at the taxpayer level, and gender is balanced across the
four treatment arms (Table A2 in the Online Appendix). The within-gender treatment
effects (8; for women, 3; + 6; for men) and the differential treatment effect (d;) are
therefore causally identified by random assignment within each gender stratum. The
cross-sectional comparison of women and men at baseline is not so identified: it cap-
tures the joint contribution of gender, household structure, income, norms, and other
correlated characteristics, and we cannot decompose it.

®We do not include the size of the tax bill itself as a control because the tax is a deterministic function of
the inputs we already condition on (frontage and public services) and of block-level fixed effects. We use
the size of the tax bill instead as the conditioning variable in the heterogeneity analysis of Section 3.2.
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Table 2 reports the estimated treatment effects for the bimonthly period of Sep-
tember—October 2011, when the experimental messages were delivered. The three
columns of each panel report, in order, the male-only regression, the female-only
regression, and the pooled regression with treatment-by-gender interactions. Figures
1 and 2 display the results graphically.

The deterrence message produces qualitatively different responses across gender.
The most striking pattern in Table 2 concerns the deterrence message, which had
been identified by Castro and Scartascini (2015) as the most effective treatment in the
original full-sample analysis. We find that the deterrence message shifts when women
pay but not whether they pay, while it shifts whether men pay but barely affects when.
Specifically, women in the deterrence group are 3.6 percentage points more likely to
pay by the first due date and 2.8 percentage points more likely to pay by the second
due date than women in the control group, both significant at the 5% level. The effect
on overall payment, however, is a statistically insignificant 1.1 percentage points.
Men in the deterrence group are 2.0 percentage points more likely to pay overall
than men in the control group, significant at the 5% level, with a smaller and weakly
significant effect on payment by the second due date (1.3 p.p., p < 0.10) and no effect
on payment by the first due date.

We characterize the female pattern as a response on the timing margin (women
who would have paid in any case pay earlier when prompted by a deterrence mes-
sage) and the male pattern as a response on the extensive margin (men who would not
otherwise have paid are induced to pay by the same message).’

The differential treatment effect for the deterrence message, captured by the coef-
ficient on T1 x Male in the pooled specification, is statistically significant for the
first-due-date outcome at the 10% level in the no-controls specification (Table A4 in
the Online Appendix) and is consistent in sign with the within-gender results. The
implied treatment effect for men in the pooled specification (the linear combination
B1 + 1) equals 0.020 with a standard error of 0.008 for the overall payment outcome,
identical by construction to the male-only coefficient and significant at the 5% level.

The reciprocity and peer-effects messages have weaker and less differentiated
effects. The reciprocity message reduces women’s probability of paying by the first
due date by 2.4 percentage points (significant at the 10% level) and has a small posi-
tive but insignificant effect on men. The differential effect for men (J2) is positive
and marginally significant for the first-due-date outcome. The peer-effects message
has small and statistically insignificant effects across both genders and all three out-
comes. The reciprocity result is consistent with the broader finding in Castro and
Scartascini (2015) that taxpayers who already receive substantial public goods from
the city government respond negatively when reminded of how their taxes are spent;
women in our sample tend to live in better-serviced central areas, which may explain
the reciprocity effect rather than gender per se.

7Strictly speaking, in property tax compliance, there is no intensive margin in the conventional sense,
since the city does not accept partial payments; the only choice is whether to pay the full bill or not. We
use the term timing margin to capture the analogous within-payer dimension of variation: among taxpayers
who eventually pay, by which due date do they pay?
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Table 2 Average treatment effect (Sep/Oct)

Paid 1st due date Paid 2nd due date Paid
Men Women Int Men Women Int Men Women Int
Men -0.009 —0.009 —0.008
(0.009) (0.007) (0.007)

T1: Deterrence  0.006  0.036** 0.037** 0.013* 0.028** 0.029** 0.020** 0.011 0.012
(0.008) (0.016) (0.016) (0.007) (0.012) (0.012) (0.008) (0.010) (0.010)
T1: Deterrence -0.031 -0.016 0.008
X Men (0.019) (0.015) (0.012)
T2: Reciprocity  0.006  —0.024* -0.023* 0.005 —0.016 -0.014 0.006 —0.014 -0.013
(0.011) (0.012) (0.012) (0.009) (0.011) (0.011) (0.009) (0.011) (0.011)
T2: Reciprocity 0.030* 0.020 0.020*
X Men (0.017) (0.012) (0.011)
T3: Peer-Effect  0.005  0.000 0.000  0.006  0.001 0.002  0.001 -0.001 -—0.001
(0.006) (0.014) (0.014) (0.007) (0.011) (0.011) (0.009) (0.011) (0.011)

T3: Peer-Effect 0.005 0.004 0.002
X Men (0.016) (0.011) (0.014)
N 14,003 7,301 21,304 14,003 7,301 21,304 13,995 7,292 21,287
Gender Men Women Both Men Women Both Men Women Both
FBr1= 0, Byender 5.780 5.502 2.495
= 05 BTlxgender

=0)

p(Pr=0, ﬂgende, 0.004 0.005 0.084
= 05 BTlxgender

=0)

F(pr=0, ﬁgcndcr 1.347 0.992 1.070
= 0’ BTZXgender

=0)

P(Pr=0, ﬂgcndc, 0.283 0.413 0.380
=0, BTZXgender

=0)

F(pr3=0, ﬁgcndcr 0.497 0.809 0.538
=0, BT}Xgender

P(Pr=0, ,b’ge“de, 0.688 0.501 0.661
=0, ﬁT3Xgender

Pr. of paying for
each category

T1: Men 0.260 0.260  0.348 0.348 0417 0.417
T1: Women 0.329  0.330 0.412  0.413 0.467  0.468
T2: Men 0.260 0.260  0.340 0.340  0.403 0.404
T2: Women 0.270  0.270 0.368  0.369 0.442  0.442
T3: Men 0.259 0.259  0.341 0.340  0.398 0.398
T3: Women 0.294  0.294 0.385  0.386 0.455  0.455
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Table 2 (continued)

Paid 1st due date Paid 2nd due date Paid

Men Women Int Men Women Int Men Women Int
C: Men 0.254 0.254  0.335 0.335  0.397 0.397
C : Women 0.294 0.293 0.384  0.384 0456  0.456

Notes: All regressions include as controls the lagged variable, fixed effects for blocks, variables for
public service provision (trash collection and street lightning services during the period), the (log of the)
number of properties that each taxpayer has, the (log of the) average linear front size of the properties,
and a dummy that controls for those taxpayers who elected to pay monthly

Standard errors in parentheses are clustered by randomization blocks

*p <0.10, ** p < 0.05, #** p < 0.01

5
45
(] 4
c
Re]
o
©
0]
f -
o 35
3 +— Women Treatment
Women Control
s Men Treatment
25 é/ —— Men Control
1st Due Date 2nd Due Date End Period

Fig. 1 Effects of the deterrence treatment

The main results are robust to several alternative specifications. Including the log
of the cadastral value as an additional control leaves the point estimates and standard
errors essentially unchanged (Table AS in the Online Appendix). The pattern is also
robust to alternative codings of the dependent variable for multi-property taxpay-
ers: under the stricter coding requiring at least 60% of bills to be paid (Table A6 in
the Online Appendix), and under the strictest coding requiring all bills to be paid
(Table A7 in the Online Appendix), the qualitative pattern is unchanged. Notably,
under the “all paid” coding, the female deterrence effect on overall payment becomes
statistically significant at the 5% level (2.8 p.p., s.e. 0.013), consistent with the liquid-
ity-constraint mechanism we develop in Section 4: among multi-property female tax-
payers, the deterrence message appears to shift behavior on a margin that the lenient
“at least one paid” coding does not capture. Restricting the sample to residential
properties only (Table A8 in the Online Appendix) yields point estimates that are
slightly larger than the baseline, consistent with the residential subsample being a
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Fig. 2 Marginal effects of the deterrence treatment

more homogeneous group. Estimates on the small commercial-property subsample
(Table A9 in the Online Appendix) are noisy, as expected given the smaller sample
size, and we do not place weight on them.

3.2 Heterogeneous treatment effects by tax size

If the female deterrence effect on overall payment is muted by liquidity constraints,
the effect should be concentrated among taxpayers with small bills—those for whom
the cash constraint is least likely to bind—and should attenuate as the bill grows. The
male deterrence effect, by contrast, should not display the same pattern if liquidity
is not the primary margin of variation for men. This is exactly what the data show.

Figure 3 displays the marginal effect of the deterrence message on overall payment
as a function of the log of the tax bill, separately for women and men. For women,
the effect is positive and large at low levels of the tax bill (up to approximately 10
percentage points for the smallest bills) and declines monotonically as the bill grows,
becoming statistically indistinguishable from zero in the upper portion of the distri-
bution. For men, the marginal effect is roughly flat across the entire support of the tax
distribution, hovering near the average treatment effect of 2 percentage points. The
contrast is consistent with the liquidity-constraint mechanism we formalize in the
next section: women appear to respond to the deterrence message on the extensive
margin only when the implied cash outlay is small, while men’s response does not
appear to be conditioned on the size of the bill.

These findings motivate the analytical framework we develop next, which embeds
tax morale, risk aversion, and a minimum-consumption constraint in a simple com-
pliance model and derives predictions for how taxpayers of different types respond
to a deterrence intervention.
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Effects on Linear Prediction
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Fig. 3 Heterogeneous effects of the deterrence treatment by tax liability and gender. Notes: Blue line
corresponds to men and the yellow to women

4 An analytical framework: tax morale, risk aversion, and liquidity

The empirical patterns documented in Section 3 call for a unified explanation. Any
plausible mechanism must rationalize four observations simultaneously: (i) taxpay-
ers in female-led households are more likely to pay at baseline; (ii) they respond to
a deterrence message on the timing margin but not on the extensive margin; (iii) tax-
payers in male-led households respond on the extensive margin; and (iv) the female
extensive-margin response is strongly conditioned on the size of the tax bill, while
the male response is not.

To organize these patterns, we sketch a simple compliance model whose full deri-
vation is in Online Appendix C. The model is intentionally minimal and not novel:
it embeds three standard ingredients, tax morale, risk aversion, and a minimum-
consumption constraint, in the canonical taxpayer’s decision problem, following
Dwenger et al. (2016) on tax morale and adopting a binary pay/no-pay choice that
mirrors the institutional setting of the property tax in Junin. We deliberately formu-
late the predictions in terms of taxpayer types characterized by these three param-
eters, rather than in terms of gender per se. The female—male contrast then arises as a
special case of the general model, given the documented differences between female-
and male-led households along each of the three dimensions. This formulation makes
clear that the mechanism is not specific to gender: any subgroup with systematic dif-
ferences in the relevant parameters would generate analogous patterns.

4.1 Predictions for taxpayer types
A taxpayer with current income Y chooses whether to pay a government-assessed

property tax T in full or to pay nothing (partial payments are not permitted). If she
pays, she enjoys after-tax income augmented by an intrinsic-motivation premium
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S > 0. If she does not pay, she is detected with perceived probability p and faces a
penalty proportional to 7. As shown in Online Appendix C, the unconstrained prob-
lem yields an indifference probability p* above which the taxpayer chooses to pay.
Three parameters determine where any given taxpayer sits relative to p* and how she
responds to an intervention that shifts perceived enforcement upward.

Tax morale (S). Higher tax morale lowers p*. Taxpayers with higher tax morale are
more likely to comply at baseline and more likely to be brought into compliance by
an intervention that shifts perceptions upward.

Risk aversion (R4 (Y)). Higher risk aversion likewise lowers p*. Taxpayers who
dislike the gamble of evasion are more likely to comply, and more likely to be moved
by an intervention that increases the salience of detection.

Liquidity constraint (C). The first two parameters determine behavior at an inte-
rior solution. We add a binding minimum-consumption constraint to capture the
institutional feature, central to property taxation in illiquid settings, that the tax is
calculated from property characteristics rather than from current income. Because
mortgages are essentially unavailable in Argentina and the home cannot easily be
converted into liquid resources, the tax bill can exceed what the taxpayer can pay out
of current income while still meeting basic consumption needs (the same mechanism
documented for Mexico City by Brockmeyer et al. 2021). When the constraint binds,
the taxpayer is at a corner solution and does not pay the tax regardless of perceptions:
shifting the perceived probability of enforcement does not relax the cash constraint.

Three taxpayer types. Combining these parameters, we can classify taxpayers into
three types:

1. High-morale or high-risk-aversion, unconstrained. Already pay at baseline. An
enforcement message reinforces the decision and may shift the timing of payment,
but does not change the extensive-margin outcome.

2. Low-morale and low-risk-aversion, unconstrained. Do not pay at baseline. An
enforcement message can move them across p* and into compliance.

3. Liquidity-constrained. Do not pay at baseline. An enforcement message does not
change behavior because the corner solution is not driven by perceptions.

4.2 Mapping to the female-male contrast

The empirical literature documents systematic differences across the three param-
eters between women and men. On tax morale, women score higher across countries
and methods (Alm & Torgler, 2006; Cyan et al., 2016; Shafiq, 2015; Torgler, 2005;
Torgler & Valev, 2010). On risk aversion, women are more risk-averse on average
(Charness et al., 2018; Engstrom et al., 2015; Hibbert et al., 2013; Skatun, 2017). On
liquidity, female-led households earn lower and less stable income on average, both
globally and in our specific setting (Section 2). Whether these differences reflect biol-
ogy, evolved preferences, socialization, structural labor-market constraints, or social
norms about which household member is registered as the responsible taxpayer is
the subject of an active literature (Lin et al., 2025) and is not something our data can
adjudicate. What matters for the model’s predictions is only that the differences exist.
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If female- and male-led households differ along all three parameters in the direc-
tions documented above, the model predicts: (i) higher baseline compliance for
female-led households, because higher tax morale and higher risk aversion both
reduce p*; (ii) a stronger deterrence response on the timing margin for women,
because women already inclined to pay (Type 1) are reminded by the message to
do so promptly, whereas men have a smaller share of Type 1; (iii) a stronger deter-
rence response on the extensive margin for men, because men are more likely to be
in Type 2 and the message moves them across p*; (iv) heterogeneity in the female
extensive-margin response by tax size, since a larger share of female-led households
are in Type 3 (liquidity-constrained), and the share rises with the size of the bill, so
the average female treatment effect attenuates toward zero as the bill grows; and (v) a
flat response by tax size for men, because the corner-solution share is smaller across
the tax distribution. These predictions match the empirical patterns documented in
Section 3.

4.3 What the model does not identify

The model is consistent with our empirical findings, but consistency is not identifica-
tion of the underlying parameters. Our data do not allow us to separately measure
tax morale, risk aversion, or the location of the liquidity threshold for individual
taxpayers, so we cannot recover structural estimates of S, R4 (Y), or C. What we can
do is test predictions that are diagnostic of the joint mechanism—the timing-versus-
extensive split across genders, and the heterogeneity of the female extensive-margin
response by tax size—both of which are difficult to rationalize without invoking
liquidity constraints. Section 5 draws on auxiliary survey data to provide additional,
more direct evidence on each of the three model parameters.

5 Discussion

The analytical framework of Section 4 predicts that female-led households should
comply more at baseline (because of higher tax morale and risk aversion), should
respond to enforcement on the timing margin (because the unconstrained Type-1
share is larger among women), should respond on the extensive margin only when
liquidity does not bind (which explains the heterogeneity by tax size), and should be
largely unresponsive when bills are large (because the corner-solution share grows
with the bill). Section 3 shows that the empirical patterns line up with these pre-
dictions. In this section, we use auxiliary survey data to provide additional, more
direct evidence on each of the three model parameters, and we close with an explicit
acknowledgment of what the analysis cannot identify.

5.1 Survey evidence on the three channels
Tax morale and perceived enforcement. The post-experiment survey conducted by

the city government of Junin asked respondents to evaluate, on a 7-point Likert scale,
the proposition that “the risk that the city government becomes aware of property tax
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evasion is low” and the proposition that “the consequences of being discovered not
paying the property tax are unlikely.” Figure A2 in the Online Appendix shows the
response distributions by gender. On both items, women place greater weight than
men on the high-risk end of the distribution: women are more likely to disagree that
detection is unlikely and more likely to disagree that the consequences are unlikely.
This is direct survey evidence that women internalize a higher perceived probability
of enforcement, consistent with the model’s tax-morale and risk-aversion channels
lowering p*.

Perceived tax burden. The same survey asked respondents whether they would be
willing to pay a higher property tax in exchange for better municipal services, and
whether they agreed that the property tax is too high. Figure A3 in the Online Appen-
dix shows that women are substantially more likely to declare themselves unwilling
to pay a higher tax and substantially more likely to view the existing tax as excessive.
These responses are not what one would expect from women whose only difference
from men were higher tax morale; if anything, higher tax morale should generate
more positive views of taxation. The pattern is, however, exactly what we would
expect if women face tighter budget constraints: a tax that absorbs a larger share of
disposable income is correctly perceived as more burdensome.

Income and stability. The 2011 EAHU shows that male-led households earn
approximately 37% more in monthly income than female-led households and are
13 percentage points more likely to receive a steady wage. Figure A4 in the Online
Appendix displays the income decile distributions: female-led households are con-
centrated in the bottom three deciles, while male-led households spread more evenly
across the upper half of the distribution. These differences are not unique to Junin or
to Argentina; they reflect well-documented gender gaps in earnings and labor-market
attachment that have been linked, in turn, to caregiving responsibilities, occupational
segregation, and discrimination (Coelho et al., 2024). For our purposes, what mat-
ters is that the income gap is large enough, and the income-stability gap pronounced
enough, that a property tax bill calculated from property characteristics rather than
current income flows will more often bind on female-led households’ liquidity.

5.2 How much of the baseline gap could be driven by income?

The cross-sectional baseline gap in compliance between female- and male-led house-
holds is approximately 5 percentage points (44% versus 39%). How much of this
gap could plausibly be attributed to differences in household income alone, versus to
other channels in the gender bundle? A precise decomposition is impossible with our
data, since we do not observe individual taxpayer income. We can, however, use the
EAHU and the existing literature on the income-elasticity of property tax compliance
to provide a qualitative sense of the relative magnitudes.

The EAHU shows a 37% income gap and a meaningful gap in income stabil-
ity. Brockmeyer et al. (2021) document, for the property tax in Mexico City, that
liquidity-constrained taxpayers reduce consumption following a tax increase rather
than fail to pay—suggesting that, at least at moderate tax-to-income ratios, income
exerts pressure on payment behavior but is not the sole determinant. In the Junin
setting, where mortgage credit is essentially unavailable and the tax is more strongly

@ Springer



A. Lopez-Luzuriaga, C. Scartascini

disconnected from current income, we would expect liquidity to play a larger role.
Even so, our reading of the survey evidence is that income differences contribute
meaningfully to the baseline gap but do not exhaust it: women’s higher perceived
enforcement and higher willingness to view the tax as binding both point to channels
beyond pure income. The bundle of attributes associated with female-led households
(preferences, household structure, income, social norms) contributes jointly to the
gap, and our data do not permit a clean decomposition.

This bounding-style reasoning concerns the cross-sectional baseline gap. The
treatment effects of the experimental messages are causally identified by random
assignment, regardless of which channel dominates the baseline gap, and the treat-
ment-effect patterns themselves (timing margin for women, extensive margin for
men, female heterogeneity by tax size) are the diagnostic predictions of the model.

5.3 Limitations

Several limitations of the analysis are worth stating plainly.

First, the municipal taxpayer registry does not record marital status, household
composition, dependents, or income at the individual level. We cannot, therefore,
separately identify how much of the female—male contrast in baseline compliance or
in treatment response is attributable to gender narrowly construed (preferences, risk
aversion) versus to correlated structural factors (household structure, income level,
income stability, caregiving). This limitation is shared by essentially the entire field-
experimental literature on gender and tax compliance (Lin & Slemrod, 2024; Maag et
al., 2023; Torgler & Valev, 2010), and we view our contribution as documenting how
the bundle of correlated attributes responds differentially to enforcement, rather than
as decomposing the bundle into its constituent channels.

Second, the gender variable we construct identifies the registered taxpayer, not
the de facto decision-maker in the household. Recent work shows that the choice of
which household member is registered as the responsible taxpayer is itself shaped
by social norms (Lin et al., 2025), which means that the population we identify as
“female taxpayers” may differ systematically from the population of women who
own property, in ways that the experimental setting cannot probe.

Third, the survey evidence we use to interpret the experimental findings comes
from a different sample than the experimental sample, drawn from the same popula-
tion but not linked at the individual level. We can use it to characterize the typical
female- and male-led household but not to test the model’s predictions at the indi-
vidual level.

Finally, our analysis is based on a single experiment in a single city. The institu-
tional features of the Junin property tax (thin mortgage market, tax based on property
characteristics rather than income, no partial payment option) are common in the
developing world but not universal. Generalization to other settings, particularly to
higher-income economies with different property tax designs, is not warranted with-
out further evidence.

We hope future field experiments on tax compliance will incorporate gender at the
design stage and collect richer demographic and household-level covariates, both of
which would allow the kind of decomposition we are unable to pursue here.
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6 Conclusion

This paper has examined how taxpayers in female- and male-led households respond
to enforcement messages in property tax payment in a developing country, where
the tax base is poorly correlated with current income flows. Three findings stand out.
First, taxpayers in female-led households are more likely to comply at baseline. Sec-
ond, the deterrence message produces qualitatively different responses across gender:
it shifts the timing of payment for women without changing whether they pay over-
all, while it shifts whether men pay without much affecting when. Third, the female
extensive-margin response is concentrated among taxpayers with small tax bills and
attenuates as the bill grows; the male response shows no such pattern. Survey evi-
dence indicates that female-led households simultaneously perceive higher enforce-
ment risk, exhibit higher tax morale, and face tighter liquidity constraints, lower and
less stable income, and a stronger sense that the tax is excessive. The combination
of patterns is consistent with a simple model in which tax morale and risk aversion
lower the indifference probability p* but a binding minimum-consumption constraint
produces corner solutions for which enforcement messages are inert.

Throughout the paper we have been careful about what these findings can and
cannot identify. The cross-sectional baseline gap between female- and male-led
households is descriptive: it captures the joint contribution of preferences, household
structure, income, social norms, and other characteristics that differ systematically
between the two groups, and our data do not permit a clean decomposition. The treat-
ment effects of the experimental messages, by contrast, are causally identified by ran-
dom assignment within each gender stratum. The differential response we document
(timing margin for women, extensive margin for men, with female heterogeneity by
tax size) is therefore a causal statement about how the bundle of attributes associated
with the gender of the registered taxpayer shapes the response to enforcement, even
if it is not a structural statement about gender as such. We view this framing as con-
sistent with the broader literature on gender and taxation, in which the “gender effect”
is conventionally understood as the joint product of intrinsic and structural channels
rather than as a parameter purged of all correlated covariates.

The findings have implications for how tax authorities design enforcement in
settings where the tax base is weakly correlated with current income. In such set-
tings, blunt enforcement instruments (deterrence letters, fines, escalating penalties)
may exacerbate post-tax inequality between groups whose underlying willingness
to comply is high but whose liquidity is low. Stronger enforcement is desirable for
many reasons, but if it disproportionately reaches taxpayers who are already willing
to comply and not the ones who are unwilling, its equity-enhancing role is muted.
Complementary tools that recognize the disconnect between the tax base and cur-
rent income, such as income-contingent payment plans, targeted discounts for low-
income households, or installment options that smooth the cash outlay over the year,
could preserve the revenue gains of stronger enforcement while addressing the dif-
ferential burden it places on liquidity-constrained taxpayers. The case for such tools
is sharpest in property taxes in developing countries, where mortgage markets are
thin and property cannot easily be converted to liquid resources, but the underlying
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logic generalizes to any setting where tax liability and current income are imperfectly
correlated.

Our analysis points to several directions for future work. First, field experiments
that incorporate gender at the design stage, and that collect richer demographic and
household-level covariates, would allow the kind of decomposition our data do not
support: separating the contribution of preferences, household structure, income,
and norms to the gender bundle. Second, evidence from other developing countries
with similar property tax designs would help establish the generality of the timing-
versus-extensive split and the heterogeneity by tax size. Third, the differential effec-
tiveness of complementary policy tools, income-contingent payment plans, targeted
discounts, and automated payment options, is an open empirical question that lends
itself naturally to randomized evaluation. Tax authorities should pursue enforcement
methods that are, at a minimum, neutral with respect to characteristics correlated
with the gender of the registered taxpayer; how to achieve such neutrality without
sacrificing horizontal equity in tax design is, in our view, a critical agenda for both
researchers and practitioners.
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