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Abstract

The use of children, especially girls, as a coping strategy to shocks can lead to disastrous long-
term socio-economic consequences later in life in terms of individual agency and economic
empowerment. This study aims to understand how social gender norms interact with income
shocks to influence household decisions about resilience strategies related to girls' school
dropouts in rural Benin. We constructed longitudinal data following children's education path
from the beginning of school. We used drought as an exogenous source of spatial and
temporal variation of income shocks, measured by the Standardized Precipitation-
Evapoftranspiration Index. We relied on data from Murdock's Ethnographic Atlas to measure
social gender norms related to ancestral traditions and cultures. We found that drought
decreases school dropout probabilities of girls, relative to boys, and, largely, in secondary
education, in households that practiced matrilocality as the fraditional custom of post-
marriage residence. These results are likely attributable to an environment that reduces gender-
based inequalities and eases the financial strain associated with educational costs. Policy
interventions that used isolated means other than social norms-related actions may not be
sufficient when helping rural households adopt tfransformative resilience strategies.
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. Introduction

Rural communities in sub-Saharan Africa that rely on agriculture are constantly exposed to
climate-related- shocks. In the search for ways to minimize welfare losses resulting from adverse
income shocks, rural households opt for several adaptation strategies (Fan et al., 2022). One
extreme behavioral response is withdrawing children from school to compensate for income loss
by reducing consumption expenditures, notably in human capital (Lundberg and Wuermli, 2012;
Jensen, 2000). However, school dropout-like resiliency1 measures may compromise the future of

vulnerable members of households, such as females and children.

The use of children, especially girls, as a coping strategy to shocks can lead to disastrous
long-term socio-economic consequences later in life in terms of economic empowerment.
Women's lack of education is associated with low bargaining power (Ma & Piao, 2019; Mansoor,
2018), health risks, including early fertility (Orwa et al., 2023; Woldeamanuel et al., 2023), and
domestic violence (Jensen & Thornton, 2003). This represents an enormous social and financial
cost to society and the economies of developing countries in terms of significant government

expenditures in promoting women's economic empowerment, especially in rural areas.

Economic-related arguments advanced by some studies include the significant educational
opportunity costs intensified by climate-related economic disruptions, compelling households to
prioritize immediate financial necessities over investing in children's schooling (Lundberg &
Wuermli, 2012; Woldehanna & Hagos, 2015; Shi et al., 2015; Jensen, 2000). Other studies have
emphasized the potential influence of social factors, such as cultural attitudes toward education,
particularly for women, thereby limiting educational opportunities for girls (Odaga & Heneveld,
1995; Dahal, Topping, & Levy, 2023). This body of literature highlights that social norms play an
important role in shaping household behaviors and decision-making processes regarding
children's development outcomes (Boserup, 1970; Chitiga-Mabugu et al., 2023). Social norms are
rules that determine behavior and attitudes, prejudices and values, and codes of conduct and
beliefs (World Bank, 2015). These norms can influence how families respond to financial instability,
potentially affecting children's educational trajectories and increasing the likelihood of girls's

school dropout relative to boys (Marchetti et al., 2016). However, despite the intertwining between

! By resilience, we mean minimizing welfare losses in a disaster and coping with life events that impact household income
and/or assets (Alam et al., 2021).



events and cultural traits (Nunn, 2022), there is a paucity of research examining the combined
influence of social norms and income shocks in explaining rural gender-related disparities in school

dropout rates.

This paper uses data on ancestral traditions and climate data to understand how local social
gender norms interact with income shocks to influence household decisions about resilience
strategies related to school dropouts (girls relative to boys) in rural Benin. School dropouts have
long been observed in West Africa (Versluys, 2019). In Benin, the number of children out of primary
and secondary school has not experienced a stable decrease over the past two decades (Figure
A1 in Annex). Statistics from UNESCO?2 indicate a higher percentage of school dropouts for girls
relative to boys in 2023 at the primary (7% vs. 5%), lower secondary (44% vs. 34%), and upper
secondary (76% vs. 65%) education levels. Moreover, According to the Global Gender Gap Index
(World Economic Forum, 2024), Benin ranks among the world's most gender-unequal nations,
placing 134th out of 146 countries. The country's Gender Inequality Index score stood at 0.60 in

2021, highlighting the significant disparities between men and women in Beninese society3.

We hardly find studies that analyzed the moderator role of social norms in explaining why
rural households sacrifice daughters' education relative to sons' education as a resilience strategy
against adverse income shocks. We draw from Dessy, Tiberti, & Zoundi (2023), who exploit cultural
differences between patrilocality4 and matrilocality, kinship traditions of post-marriage residence,
based on the hypothesis that these differences affect how financially constrained parents allocate
their scarce resources across children according to gender. Dessy et al. (2023) find that patrilocal
households in rural Malawi and rural Indonesia withdraw daughters from schooling when
experiencing droughts, a result attributed to lower women's empowerment and higher son

preference within patrilocal communities relative to matrilocal ones.

We added to the literature on the impact of kinship practices on human capital investment,

notably education (Caruso, de Marcos, & Noy, 2024). As Dessy et al. (2023), we analyzed the role

2 Country — GEM Report VIEW (education-estimates.org).

3 https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/Gll. The Gender
Social Norms Index GSNI, which is defined as the prevalence of biased social norms that hinder gender equality, is
reported to be widespread worldwide, with 90 % of people having at least one bias (UNDP, 2023). We failed to find
available data on Benin, but statistics on Burkina Faso and Mali, two francophone neighboring countries, show an index
of 99%.

* Whereby a married couple lives near the husband's relatives, a contrary observed for matrilocality.


https://education-estimates.org/out-of-school/country/
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII

of matrilocality and patrilocality practices under adverse income shocks and used a multiscalar
climatic drought index as an exogenous source of spatial and temporal variation of income shocks.
We diverged from Dessy et al. (2023) regarding Benin's geographical position relative to Malawi,
which is landlocked and has a diversity of ethnic composition and, thus, culture compared to
Malawi. Benin comprises more than forty distinct ethnic groups, and social norms exhibit variation
in terms of the customs and characteristics associated with the ethnic affiliations of individuals.
Additionally, to explore the argument of gender inequality-driven results further, we investigated
the role of a traditional cultural trait indicative of female bargaining power: women's involvement
in agriculture. This examination is based on anthropological theories regarding the origins of
kinship practices, suggesting that matrilocality tends to emerge in societies where women

dominate agricultural activities (Jones 2011).

We found that drought decreases school dropout probabilities of matrilocal girls relative to
matrilocal boys and, largely, in secondary education. These results are likely attributable to a
context that mitigates gender-based disparities and alleviates the financial burden associated with
educational expenses. We address the identification issues in estimating the models by relying on
the construction of key variables, that is, the exogenous variation in drought across grids and over
the years, and the measure of social norms using ancestral tradition data to avoid the endogeneity
threat that may come from using current social norms. We additionally account for time-invariant
village factors and time-invariant cohort characteristics that may interact with dropouts by including

grid and year-fixed effects in the econometric models.

The rest of the paper is structured as follows. Section 2 presents a conceptual framework.
Section 3 describes the data and presents some descriptive statistics. Section 4 presents the
econometric model and the estimation method. Section 5 presents and discusses the results.

Section 6 concludes.



IIl. A conceptual framework

Societal expectations for women, shaped by prejudiced gender norms, limit their perceived
abilities and rights within communities (UNDP, 2023). These biased norms restrict women's choices
and opportunities, thereby impeding progress toward gender equality and the empowerment of
girls and women. Household income is critical to children's development (Cooper & Stewart, 2021).
Gender inequality becomes a crucial factor when considering how family resilience affects
children's outcomes, especially those of girls. (Doss, 2013). From the perspective of intrahousehold
bargaining, gender inequality among couples within the household, as established or exacerbated
by traditional or cultural practices, may perpetuate gender inequality in children's outcomes. When
rural households face adverse income shocks, their decision to use children's education as a coping
mechanism may be influenced by traditional and cultural gender norms. These norms can favor
either females or males. Figure 1 illustrates a conceptual framework showing the relationship

between adverse income shocks, social norms, and dropout as a household resilience strategy.

Figure 1: Climate shocks - social norms - school dropout (gap) relationship
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The social norms we examined are practices of marital-related customs, as elucidated in
the literature (Jayachandran, 2015). There are patrilocality and matrilocality, which are marital
residence rules stipulating that after marriage, the married couple resides with or close to the
husband's or wife's family, respectively. In such arrangements, one spouse remains closer to their
relatives while the other departs from their family's household to join these relatives (Ember et al.,
2022). Patrilocal societies may consequently develop well-defined gender roles that prioritize men

as providers and diminish women's decision-making authority (Sen, 2019).



Consequently, under patrilocality (matrilocality) households, parents expect returns to
investments in their son's (daughter's) education during their old age, given that he (she) will not
leave his family upon marriage. As such, when adverse shocks occur in a context that puts a
financial burden on patrilocal (matrilocal) parents, trade-offs in children's education investment are
made at the expense of girls (boys) who will be more likely to experience school dropout, relatively
to the opposite sex (Bau, 2021) However, studies show that investment in children's education is
likely lessened within imperfectly altruistic households when parents cannot expect support from
the children (Becker, Murphy, & Spenkuch, 2016). In such a scenario, the reduction of parental
incentives to invest in their offspring's human capital potentially inhibits or reverses the gender

gap in education within patrilocal or matrilocal households. (Bau, 2021).

lll. Data and descriptive statistics

3.1 Data sources

We utilized data from three distinct sources. The first data source is the "Enquéte
Harmonisée sur les Conditions de Vie des Ménages" (EHCVM) - Harmonized Survey on Households
Living Standards®. The EHCVM is a nationally representative household survey conducted in the
West African Economic and Monetary Union (WAEMU) countries by National Statistics Offices in
collaboration with the WAEMU Commission and the World Bank. The EHCVM2028/19 in Benin
surveyed 8012 households between October 2018 and July 2019. We focused on the rural samples
of the household survey data, given that rural agricultural-based communities are primarily

exposed to climate shocks.

The second data source is the Standardized Precipitation-Evapotranspiration Index (SPEI)
Global Drought Monitor®, which provides real-time series information about drought conditions at
the global scale with a 1-degree spatial resolution. Climate shocks are considered exogenous
sources of spatial and temporal income variation in rural areas where most households' economic

activities depend on rainfed agriculture (Jayachandran, 2006; Corno, Hildebrandt, & Voena, 2020).

® https://phmecv.uemoa.int/.
¢ SPEI Global Drought Monitor (csic.es).


https://phmecv.uemoa.int/

Among extreme climate shocks, drought has the most destructive effect on crop production (Lesk,
Rowhani, & Ramankutty, 2016). As such, we used the SPEI reported as a multiscalar climatic
drought index sensitive to global warming (Vicente-Serrano, Begueria, & Lépez-Moreno, 2010). Its
calculation involves the difference between precipitation and potential evapotranspiration (PET),
which is water deficit or surplus accumulation, at different time scales and grid cells. We used the
rural cluster-level GPS coordinates in the EHCVM2028/19 database to match the SPEI dataset for

Benin.

The third data source is the Ethnographic Atlas (Murdock, 1967) database, which describes
ancestral cultural practices for more than a thousand societies or ethnic groups7. We relied on
traditional cultural factors related to family and marriage, as recorded in this database. Social
norms, as revealed in some French-speaking countries in West Africa like Benin, are related, among
others, to family and marriage8. There are more than forty ethnic groups in Benin, and social norms
vary regarding the lifeways and characteristics of the ethnic groups to which the individuals belong.
We used ethnicity information to match the EHCVM2028/19 and the Ethnographic Atlas databases
in three complementary ways: (a) based on the (few) exact names of ethnicities in the databases,
(b) in failing to match the precise names of ethnicities, based on the language practiced by
ethnicities found in Ethnologue?, and (c) for the rest of unmatched ethnicity observations, based
on alternate names of ethnicity as provided either in the Joshua Project10, in World Cultures,11 or

Wikipedia, in order of importance.

3.2 Measurement and descriptive statistics

We calculated three relevant variables related to household behavior against climate
shocks — child school dropout, income shocks — drought, and gender social norms. We measured
child school dropout, referring to primary and secondary school-age education. We used the
UNESCO definition of total desertion, which relates to pupils no longer attending school. Benin's

primary and secondary educational system functions under the rule of 6-4-3. Children's schooling

’ D-PLACE - Datasets.

& https://www.alignplatform.org/resources/cartographie-des-normes-sociales-de-lafrique-francophone

? Ethnologue | Languages of the world. We used the language-level ancestral characteristics database, a cleaned version
of the Ethnologue version 16 shapefile constructed by (Giuliano et Nunn, 2018).

10 People Group profiles, lists, resources and maps | Joshua Project.

" Cultures - eHRAF World Cultures (yale.edu).


https://d-place.org/contributions
https://www.alignplatform.org/resources/cartographie-des-normes-sociales-de-lafrique-francophone
https://www.ethnologue.com/
https://joshuaproject.net/people_groups
https://ehrafworldcultures.yale.edu/cultures

starts at 5 for a regular cycle of 6 years in primary school, then junior and senior secondary. In this
context, we defined child school dropout at a given year as a dummy variable, which takes the
value one if a child aged 6-18 abandoned the school and no longer attends from that year and the
value zero if a child aged 6-18 is still at school in that year. Note that the child is at risk of dropping
out of school the following year after initially and officially entering at age 5. From this perspective,

longitudinal data is necessary to follow the children's education path from the beginning of school.

The Education module of the EHCVM 2028/19 data for household members aged three
years and older allows for calculating school dropout, using questions on the individual members'
ages when they started school and the years they last attended school. From the responses to
these two questions, we constructed a panel data of ever-schooled children in which we were able
to observe every child over a defined period; the lower limit is the year of starting school, and the
upper limit is the year at which they dropped out of school or the year of the survey if the child still
attended school at the time of the survey. Upon calculation and matching with the SPEI data, we
obtained longitudinal data of 27546 observations with a cross-section sample of 5345 ever-
schooled rural children aged 6-18. About 13.60% (girls and boys) of the sample dropped out during

their schooling years at an average age of 1112 (Table 1).

Table 1: Cross-section sample of ever-schooled children

# observations 370 (6.92%) 357 (6.68%) 727 (13.60%) 5345 (100.00%)
Duration at school 5.96 (3.01)

(years) 5.95 (3.07) 5.96 (2.95) 5.08 (3.30)
Age at school dropout 11.45(3.08)  11.49 (3.02) 11.47 (3.05) 11.47 (3.05)

Source: Calculations based on EHCVM 2028/19 data. Mean (Standard deviation) reported.

Figure 2 presents the percentage of children of primary and secondary school age who
experienced the phenomenon of school dropout. The share of school dropouts is increasing over
school-age education. Less than 8% of children in primary school aged 6-11 at the time of the
survey dropped out. At least 30% of the youth from the starting age of 16 of secondary school at
the time of the survey abandoned school. There are differences between girls and boys. The school
dropout percentages were higher for girls than boys among the same cohort of primary and senior

secondary education ages, with rates more pronounced in the latter.

122084 girls (38.99%) and 2534 boys (47.41%) did not drop out of school in the overall sample.



Figure 2: School dropout rate by age and gender
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The second relevant variable for this study is drought. In Benin, agricultural production
primarily depends on rainfall. We chose the SPEI time scale based on the farming seasons in rural
areas, which largely coincide with the rainy period. Considering the geographical variations of the
rainy seasons13, we selected May to September, which encompasses all of Benin's regions, to
compute the SPEIl over a 5-month timeframe. We defined negative income shock in a year, a
drought occurrence (moderate or extreme) observed in a grid cell at the year, which is a dummy
variable that takes the value of one if the average value of the SPEI-5 for five months from May to
September in that grid cell and at that year is below -1 (Paulo, Rosa, et Pereira, 2012). The
frequency of drought events in Figure 3 shows that drought occurred yearly. More than 50% of
grid cells experienced drought over eight years, with 2015 being the worst year where all grid cells
were hit. 2007 witnessed the lowest impact of the spatial dimension of drought as less than 5% of

the grid cells experienced drought.

13 Benin - Climatology | Climate Change Knowledge Portal (worldbank.org).


https://climateknowledgeportal.worldbank.org/country/benin/climate-data-historical

Figure 3: Frequency of drought occurrences
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The third relevant variable for this study is gender social norms. We used measures of
ancestral social norms about the post-marriage residence and the distribution of labor in the family.
Five variables indicate the custom of post-marriage residence in the Ethnographic Atlas (Murdock,
1967). Using the alternate definition of marital residence with kin, we calculated a dummy variable
matrilocal equal to one if an ethnic group practiced uxorilocality, a society system in which a
married couple resides with or near the wife's parents. Alternatively, patrilocality is defined as a
dummy variable equal to one if an ethnic group practiced patrilocality, a society system in which a
married couple resides with or near the husband's relatives. Matrilocality, which may reflect
women's relative bargaining power within the household, exhibits varying distributions across rural

municipalities (Figure 4).



Figure 4: Distribution of traditional practices of post-marriage residence across municipalities

Source: calculation from Ethnographic Atlas (Murdock, 1967).

Figure 5 shows fewer dropouts among matrilocal girls than matrilocal boys, while there is
no clear pattern among patrilocal children. Summary statistics of some characteristics of matrilocal
and patrilocal children show that the two groups differ on average in terms of their age and the
education and religion of their parents. Matrilocal children, on average, were older and mainly

belonged to a Christian family (Table 2).



Figure 5: School dropout rate by gender and traditional practices of post-marriage residence
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Table 2: Characteristics of matrilocal and patrilocal children in the sample

# observations 5345

Age at the time of the survey  11.22 (3.50)
1=Girl & 0=Boy 0.46 (0.50)
Father has no education 0.60 (0.49)
Mother has no education 0.83 (0.38)
Muslim 0.21 (0.41)
Christian 0.62 (0.49)

Source: Calculations based on EHCVM 2018/19 data.

1266 (23.69%)
11.53 (3.51)
0.46 (0.50)
0.52 (0.50)
0.76 (0.43)
0.04 (0.19)
0.81 (0.39)

4079 (76.31%)
11.13 (3.49)
0.46 (0.50)
0.63 (0.48)
0.85 (0.36)
0.26 (0.44)
0.56 (0.50)



IV. Methodology

We followed previous literature (Dessy et al., 2023) to assess the moderator role of social norms

and estimated the following model.
Dropout;;j;c = B;Droughty, + B,Droughty,_; + B3Girl; + [34(Droughtgt * Girli)
+Bs(Droughty,_q * Girly))+BeX;jge+B7Eijg + ve +0; + vy + &ijgt (1

where Dropout;;g. is equal to 1 if a child living in village j located in grid g abandoned school
in year t, and zero otherwise. Drought,, and Droughtg,_; time-varying dummies indicate drought
occurrences at grid g in years t and t-1. X;j4¢ (Ejj4) is a time-varying (invariant) vector of covariates
defined in the regression results tables. y;, 8; and y,4 are year-fixed effects, age-fixed effects, and grid-

fixed effects, respectively. g4 are the unobserved error terms.

We estimated the model (1) using probability linear regression (OLS) with standard errors
clustered at the grid level. The coefficients of interest are the coefficients of the interaction terms. To
assess the moderator role of social norms, we estimated these coefficients on a separate subsample

of matrilocality and patrilocality children. The estimated coefficients of the interaction terms are:
B, = {E(Dropout = 1|Girl, Drought = 1) — (Dropout = 1|Girl, Drought = 0)}
- {(E(Dropout = 1|Boy, Drought = 1) — (E(Dropout = 1|Boy, Drought = 0)}
B4 = E(Dropoutf (Drought) = 1|Girl) — E(Dropoutf (Drought) = 1|Boy),

that is, the gender differential impact of drought on dropout between the group of Girls and
Boys within either patrilocality or matrilocality households. A positive effect would indicate that the
impact of drought on dropout is more pronounced among the group of girls than the group of boys
within either patrilocality or matrilocality households. The same reasoning applies to 85 for the impact

of lagged drought.

We rely on the exogenous variation in drought across grids and over the years for identification
purposes. We also believe that our measure of social norms using ancestral tradition data from
Murdock's (1967) Ethnographic Atlas somehow attenuates the endogeneity threat that may come from

using current social norms. In addition, the inclusion of grid and year of birth fixed effects in the model

12



accounts for time-invariant village factors and cohort characteristics that may interact with the outcome

variable.

V. Results and discussion

Table 3 presents school dropout estimation results for the overall sample and by the prevailing
custom of post-marriage residence within the households. Results in the whole sample show a
negative correlation between drought and the gender education gap, albeit at a statistically significant
level of 10%. Regardless of the type of traditional practice of post-marriage residence, drought
reduces the school dropout probabilities of girls by 0.8 percentage points relative to boys. This
reduction effect is observed within matrilocal households and is more pronounced in magnitude and
significance. The results indicate that in matrilocal households, drought decreases the school dropout
probabilities of girls, relative to boys, by two percentage points. Conversely, there is no statistically

significant differential gap in dropout within patrilocal households.

Table 3: Effect of drought on school dropout gap

Drought: X Girl -0.007* -0.020** -0.003
(0.004) (0.010) (0.005)
Drought.1 X Girl 0.004 -0.003 0.006
(0.006) (0.011) (0.006)
Additional controls Y Y Y
Year fixed effects Y Y Y
Age fixed effects Y Y Y
Grid fixed effects Y Y Y
Observations 22,201 5,623 16,578
R_squgred 0.175 0.182 0.177

Notes: Y=yes; *** p < 0.01, ** p <0.05, * p < 0.1. Standard errors in parentheses are clustered at the grid level. Additional
controls are: religion, if not migrated; if the mother has no education; if the father has no education; if the father is alive;
if the mother is alive; community distance in km to the nearest city; if a primary school did not exist in the community; if
a secondary school did not exist in the community; if a social center (child protection) did not exist in the community;
the logarithm of the average amount paid by students for registration, contribution and tuition fees by type of schools
(public, private, community) and clusters using 2017/18 information. The panel period spans between 2004 and 2018.
Source: Calculations based on EHCVM 2018/19 data.
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We conducted several robustness checks to assess whether the results remain consistent under
different sample modifications and specifications. Table 4 presents regression results for two distinct
samples. First, we excluded 11% of children in our sample who had experienced migration to mitigate
measurement bias. We limited the estimation sample to households (children) who had permanently
resided in their current location at the time of the survey. It is important to note that our drought
measure is calculated at the grid level, encompassing multiple clusters and related geographic
coordinates recorded at the time of the survey. Consequently, the calculation of the drought variable
assumes that children's locations remain consistent with those indicated at the time of the survey and
have not changed in the past, at least from the onset of their education or within the same grid cell.
The estimation results may be subject to measurement bias if children had migrated and the SPEl in a
given year and grid cell does not correspond to the actual drought event that would have occurred at
that time. Second, we excluded 5% of children in our sample who had experienced a parent's death.
This event may mask the effect of drought on school dropouts. The death of a parent represents an
adverse idiosyncratic shock that may affect children financially and emotionally, thereby impacting
school performance and potentially leading to dropout. Overall, the results in Table 4 reveal that the

effect of drought on the school dropout gap remains robust to changes in samples.

Table 4: Effect of drought on school dropout gap: change of samples

Drought: X Girl -0.023** -0.001 -0.022** -0.004
(0.009) (0.005) (0.009) (0.005)
Drought.1 X Girl 0.005 0.008 0.000 0.006
(0.012) (0.006) (0.010) (0.006)
Additional controls Y Y Y Y
Year fixed effects Y Y Y Y
Age fixed effects Y Y Y Y
Grid fixed effects Y Y Y Y
Observations 4,671 14,748 4,697 14,162
R_Squgred 0.186 0.178 0.186 0.177

Notes: Y=yes; *** p <0.01, ** p < 0.05, * p <0.1. Standard errors in parentheses are clustered at the grid
level. Additional conftrols are: religion, if not migrated; if the mother has no education; if the father has
no education; if the father is alive; if the mother is alive; community distance in km to the nearest city;
if a primary school did not exist in the community; if a secondary school did not exist in the community;
if a social center (child protection) did not exist in the community; the logarithm of the average
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amount paid by students for registration, contribution and tuition fees by type of schools (public,
private, community) and clusters using 2017/18 information. The panel period spans between 2004
and 2018.

Source: Calculations based on EHCVM 2018/19 data.

Table 5 presents the estimation results of changes in specifications. We accounted for (a) the
interaction between drought and correlates of post-marriage residence customs, (b) household fixed
effects, and (c) spatial correlation. Additional factors correlated with customs of post-marriage
residence may influence the latter's moderation of drought's impact on school dropout. These factors
include ethnicity, religion, and other social norms, such as the traditional mode of transaction at
marriage and polygyny (Bau, 2021). We measured polygyny as a binary variable indicating households
in the top tercile of the share of polygynous households in the clusters. Furthermore, as drought
occurrences are likely to be spatially correlated, we accounted for spatial correlation across the grid
within a radius of at least 5 km using Conley's (1999) methodology. Our results remain robust to these

changes in specifications.

Table 5: Effect of drought on school dropout gap: accounting for correlates of kinship, household fixed
effects, and spatial correlation

Drought: X Girl -0.020** -0.003 -0.025** -0.00T -0.020** -0.003
(0.010) (0.005) (0.010) (0.005) (0.009) (0.005)
Droughte1 X Girl -0.004 0.006 -0.006 0.007 -0.002 0.006
(0.010) (0.006) (0.011) (0.007) (0.008) (0.005)
Additional controls Y Y Y Y Y Y
Year fixed effects Y Y Y Y Y Y
Age fixed effects Y Y Y Y Y Y
Grid fixed effects Y Y Y Y Y Y
Observations 5,623 16,578 5,623 16,578 5,623 16,576
R-squared 0.189 0.180 0.248 0.247 0.165 0.161

Notes: Y=yes; *** p <0.01, ** p <0.05, * p <0.1. Standard errors in parentheses are clustered at the grid level. Additional
controls are: religion, if not migrated; if the mother has no education; if the father has no education; if the father is
dlive; if the mother is alive; community distance in km to the nearest city; if a primary school did not exist in the
community; if a secondary school did not exist in the community; if a social center (child protection) did not exist in
the community; the logarithm of the average amount paid by students for registration, contribution and tuition fees
by type of schools (public, private, community) and clusters using 2017/18 information. The panel period spans
between 2004 and 2018.

Source: Calculations based on EHCVM 2018/19 data
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Our findings are consistent with the hypothesis that school dropout rates are lower for girls in
traditionally matrilocal groups than their male counterparts. This observation aligns with the research
conducted by (Bau, 2021) in Indonesia, which demonstrated higher education rates for girls relative
to boys in traditionally matrilocal ethnic groups. However, our analysis does not reveal a statistically
significant correlation between the dropout gap and patrilocality in rural Benin, which contrasts with

the findings of Dessy et al. (2023) in Malawi and Indonesia.

We explored in two ways whether the education gap favors girls relative to boys due to gender
inequality-reducing context. Assuming that patrilocality is gender-biased towards females, we
expected drought's relative positive-reducing effect on girls' dropout to be observed in matrilocal
households where women's empowerment is more likely. First, we followed Dessy et al. (2023) and
checked whether matrilocality is correlated to gender equality-related outcomes. We run linear
probability regressions (OLS) on samples of married women using different women's decision-making
power-related variables, which are only available in the Demographic and Health Survey (DHS)
2018/2019 data for Benin. We used explanatory variables, such as whether a woman's marriage was
matrilocal, plus some control variables. Table 6 demonstrates that participation in a matrilocal
marriage arrangement increases the likelihood of a woman's involvement in the decision-making
process regarding substantial household purchases and her health by roughly 11 percentage points
compared to her patrilocal counterpart. Matrilocal women's desire for sons decreased by

approximately six percentage points.
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Table é: Relationship between matrilocality and wive's decision-making power and desire for sons

Matrilocal_marriag 0.116*** -0.035 0.019 0.018 0.113*** 0.060***
e

(0.025) (0.026) (0.020) (0.023) (0.025) (0.021)
Additional controls Y Y Y Y Y Y
Observations 2,196 2,196 1,463 2,168 2,196 2,070
R-squared 0.104 0.045 0.039 0.044 0.096 0.013

Notes: Estimation from linear probability regressions (OLS) on women (wives) sample. Y=yes; *** p < 0.01, ** p <
0.05, * p <0.1. Standard errors in parentheses. Additional controls are age, religion, if not migrated, education,
husband's education level, if the husband was more than 25 years old, if she was the first wife, if she gave birth
before marriage, and if she was a virgin before marriage. The panel period spans between 2004 and 2018.
Source: Calculations based on DHS 2017/18 data.

Second, in rural regions where agriculture is the primary means of subsistence, higher female
participation in agriculture may reflect a specific women's bargaining power relative to men in the
household (Pattnaik et Lahiri-Dutt, 2020). The allocation of household chores has been a topic of
ongoing discussion. Researchers have proposed various theories to explain how families distribute
domestic labor, including time availability, relative resources, and gender ideology (Baxter, 1997). The
gender ideology theory associates housework with women's roles, reflecting traditional beliefs about
gender-specific duties. As such, the increase in women's relative participation in agriculture may also
play an identical role as matrilocality (Djurfeldt et al., 2018). Exploiting the Ethnographic Atlas, we
measured a social norm (dummy) variable reflecting the traditional custom within the ethnic group
where females participate equally or appreciably more in agriculture. Significant female (male)
participation in agricultural activities may indicate higher (lower) levels of women's bargaining power,
which is likely to produce effects similar to those observed within matrilocal (patrilocal) households.
Table 7 shows that drought increases (reduces) the school dropout disparity within ethnic groups
characterized by traditionally substantial male (female) agricultural participation, albeit at a statistically
significant level of 10%. This finding suggests that the education gap favors girls relative to boys in a

diminishing gender inequality context.
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Table 7: Effect of drought on school dropout gap: Accounting for an alternative social norm-related
women's decision-making power

Droughtt X Girl -0.009* -0.001
(0.005) (0.008)
Droughtt—1 X Girl -0.000 0.018*
(0.006) (0.010)
Additional controls Y Y
Year fixed effects Y Y
Age fixed effects Y Y
Grid fixed effects Y Y
Observations 16,440 5,761
R-squared 0.173 0.190

Notes: Y=yes; *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at the grid level.
Additional conftrols are: religion, if not migrated; if the mother has no education; if the father has no education;
if the father is alive; if the mother is alive; community distance in km to the nearest city; if a primary school did
not exist in the community; if a secondary school did not exist in the community; if a social center (child
protection) did not exist in the community; the logarithm of the average amount paid by students for registration,
contribution and tuition fees by type of schools (public, private, community) and clusters using 2017/18
information. The panel period spans between 2004 and 2018.

Source: Calculations based on EHCVM 2018/19 data.

In Benin, all public primary school children (6-11 years old) have been exempted from school
fees since 2006. Free enrollment fees have been extended to girls in the first cycle of public secondary
school (12-15 years) since 2010 and generalized until the end of secondary public school since 2012.
We could not test the educational fee-releasing policy impact with our data, given that all children in
the sample entered primary or secondary school on or after 2006 and 2010, respectively. Instead, we
examined the effects of drought on the school dropout gap among children of different educational
age groups. Table 8 shows differential effects between primary and secondary attendance children.
Drought decreases the school dropout probabilities of patrilocal girls in primary school age by 0.8
percentage points relative to patrilocal boys but at a significance level of 10%. Drought decreases the
school dropout probabilities of matrilocal girls in secondary school age by 4.3 percentage points
relative to matrilocal boys. Although the observed differential effect cannot be entirely attributed to
the national educational fee-releasing policy, it indicates that the impact of drought on the dropout
gap favors patrilocal girls in primary schools and matrilocal girls extensively in secondary schools within

a context of school expense burden alleviation.
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Table 8: Effect of drought on school dropout gap: Education age heterogeneity

Drought: X -0.011 -0.008* -0.043** 0.010
Girl

(0.008) (0.004) (0.019) (0.011)
Droughte-1 X 0.000 0.008 -0.013 -0.003
Girl

(0.008) (0.005) (0.018) (0.017)
Additional
conftrols Y Y Y Y
Year fixed
effects Y Y Y Y
Age fixed
effects Y Y Y Y
Grid fixed
effects Y Y Y Y
Observations 4,029 11,911 1,549 4,489
R-squared 0.125 0.112 0.353 0.309

Notes: Y=yes; *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at the grid level.
Additional controls are: religion, if not migrated; if the mother has no education; if the father has no education; if
the father is alive; if the mother is alive; community distance in km to the nearest city; if a primary school did not
exist in the community; if a secondary school did not exist in the community; if a social center (child protection) did
noft exist in the community; the logarithm of the average amount paid by students for registration, contribution and
tuition fees by type of schools (public, private, community) and clusters using 2017/18 information. The panel period
spans between 2004 and 2018.

Source: Calculations based on EHCVM 2018/19 data.

We further investigated the moderating role of alleviating school-related expenses on
drought's impact on the dropout gap. Despite the free national policy education in vigor in primary
and secondary public schools, students still incur different educational costs depending on their living
areas. Rural students surveyed in the EHCVM 2018/19 database and still at school at the time of the
survey have paid registration, contribution, and tuition fees for the 2018 school year. We used the
individual-level reported education expenses to calculate average school expenses within clusters,
assuming these expenses identical for students in the same cluster in 2017 and 2018. We then
estimated the moderator effect of the clusters' average school expenses, that is, its interaction with
Droughtt X Girl, for matrilocality and patrilocality samples. Figure 6 shows that drought decreases the
school dropout probabilities of matrilocal girls relative to matrilocal boys, but the reduction rate

diminishes as school expenses increase.
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Figure é: Moderator effect of clusters’ average school expenses
Average marginal effects of Drought_t X Girl on Dropout with 95% Cls (over 2017-2018)
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Source: Calculations based on EHCVM 2018/19 data

VI. Conclusions and Policy Implications

School dropouts have been a phenomenon for a long time in West Africa. Generally
established as rural households' responses to climate shocks, these resilience actions can be
detrimental for the vulnerable people involved in terms of future loss of bargaining power and
widening gender inequality. Over the past three decades, the Government of Benin has implemented
various beneficial and protective measures for children, particularly girls. Recent government initiatives
include the Sahel Women's Empowerment and Demographic Dividend Project (SWEDD/2021-2026),

which aims to enhance the life skills of out-of-school girls and improve the retention rate of girls in
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school, and the multi-sectoral "cash + care" program, initiated in 2020, which seeks to end the
discontinuation of education for girls by addressing the harmful social norms that promote these

phenomena.

This study informs policy choices by analyzing the role of customs of post-marriage residence
in school dropouts as households' response to drought in rural Benin. The results show that drought
decreases school dropout probabilities of matrilocal girls relative to matrilocal boys. Matrilocal
marriage increases the likelihood that a woman participates in the decision-making process about
large household purchases, her health, and her desire for daughters, compared to her patrilocal
counterpart. We found that drought reduces school dropout gaps in favor of girls belonging to
communities that observe relatively higher women's decision-making power as characterized by
traditionally substantial female agricultural participation. The results suggest that the observed
positive effect of matrilocal social norms on girls' school dropout relative to male students is likely

attributable to an environment that tends to mitigate gender-based disparities.

The findings additionally indicate that drought reduces school dropout disparities in favor of
patrilocal girls in primary education and, to a greater extent, for matrilocal girls in junior secondary
education, where waived registration fees have been implemented exclusively for female students. A
simulation using individual-level reported education expenses over two consecutive academic years
shows that drought decreases the school dropout probabilities of matrilocal girls relative to matrilocal
boys but with a diminishing reduction rate as school expenses increase. The results suggest that the
observed positive effect of matrilocality on girls' school dropout rates compared to their male
counterparts is likely augmented by an environment that tends to mitigate the financial burden
associated with educational expenses. Policymakers may thus consider the two alternatives of
narrowing the gender inequality gap and lowering the opportunity costs of going to school for girls

when helping rural households adopt transformative resilience strategies.
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Annex

Figure A1: School dropout rates in Benin
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Source: Data from Country — GEM Report VIEW (education-estimates.org).
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