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Abstract: We assemble a unique dataset on over 700,000 women's attitudes towards
intimate partner violence drawn from 38 countries in the Demographic and Health
Surveys between 1992 and 2011. We first document substantial variation in
whether women believe that domestic violence is sometimes justifiable, and in
particular find large declines in violence acceptance with increasing education,
wealth, and age. We then turn to the rural sub sample to identify plausibly
exogenous changes in economic well being associated with rainfall failures, and find
that a one standard deviation decrease in rainfall below the mean is associated with
a 1.87 percentage point increase in acceptance of violence. Together our results
demonstrate that women's willingness to accept intimate partner violence is
strongly elastic to variation in both income and measures of women's
empowerment.
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1. Introduction
The United Nations defines violence against women as “any act of gender-based violence that
results in, or is likely to result in, physical, sexual or mental harm or suffering to women,
including threats of such acts, coercion or arbitrary deprivation of liberty, whether occurring in
public or in private life.” The majority of violence against women is in the form of intimate
partner violence (IPV), or an act of violence committed by an intimate partner that causes
physical, psychological or sexual harm. Roughly one in three women worldwidehas
experienced either physical and/or sexual IPV or non-partner sexual violence (WHO, 2012).
In WHO’s 2004 multi-country study, 13-61% of women have ever experienced IPV, with 449% reporting severe physical violence. On sexual violence, the results are similar with 6-59%
of women and 20-75% for emotional violence.
IPV has short and long-run ill-health outcomes for women, both in the developing and
developed world context. It is associated with adverse physical and mental health, such as
depression, suicide (attempts), miscarriage, fetal injury, and others (Van Parys et al, 2014). It is
also associated with trauma and psychological factors like fear and stress. In one studywomen
who experienced IPV in their lifetime were more than twice as likely to have depression
(Duvvury et al, 2013). Violence against women has long-lasting physical and mental health
concerns, perpetuating a cycle of intergenerational and socioeconomic impacts.
Other studies suggest similar results, with the Demographic and Health Survey (DHS)
at 75% for married Bangladeshi women who have experienced IPV in their lifetime (WHO,
2012). IPV is an outcome of intrahousehold bargaining power conditional on many proximate
factors. Poor, unemployed, and minority women are at higher risk and disproportionately
affected by instances of IPV (Aizer, 2011). For men, thisincludes gender attitudes, work stress,
use of alcohol, and childhood violence (MGEPP, 2011). When women were surveyed for the
causes of IPV, low education and attitudes accepting of violence and gender inequality
perpetuate violence (WHO, 2012).
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This paper begins by documenting a new empirical fact in the literature on violence
against women: that women’s acceptance of (in the form of justifying) partner
violencefluctuates monthly and seasonally in a large sample of women from 38 countries.
Further, we use exogenous variation in precipitation to explore how economic conditions
influence these attitudes. In particular, we present novel evidence in support of the hypothesis
that women’s attitudes and status are a function of outcomes in rural agriculture. In this sense,
stated gender norms commonly seen as stable equilibrium responses to larger social processes
are more accurately understood as situational and varying in intensity along with economic
conditions.
Our research focus represents a new perspective on the growing literature that links
weather and violence, an in particular establishes novel results on changes in attitudes towards
violence. For example, in a meta-analysis of 60 studies, Burke, Hsiang, and Miguel (2013) find
that higher temperatures and extreme rainfall leads toa 14% increase in intergroup conflict as
well as a 4% increase in interpersonal violence. Specific examples include relationships
between higher domestic violence due to lower rainfall in South Asia and food scarcity being
an important driver of conflict in sub-Saharan Africa, where extreme rainfall or
temperatureclimate conditions led to lower crop yields and less food for household
consumption. In a study of how weather affects rural poverty and witch-killing, Miguel (2005)
finds that poor, rural households in rain-fed agriculture’s livelihoods are driven to violence by
economic conditions. Our work complements these analyses by highlighting a new link
between climate, gender violence, and the psychological factors that mediate this relationship.

2. Literature Review
2.1 Overview
Against this backdrop of understanding external drivers of violence, this paper studies how
those factors influence attitudes about treatment of women. In this sense, we exploit
exogenous variation in climate and weather to better understand how gender norms are shaped
and sustained. In particular, we study the link between exogenous economic factors---including
climate variability---and attitudes towards violence against women. Studying norms relating to
violence is informative because it reflects gender norms, and experiences of violence in the
community. This literature review will focus on drivers of attitudes towards violence. There are
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physical, socio-cultural, and biological environmental mechanisms that could facilitate
women’s attitudes towards violence.

2.2 Women's Attitudes Towards Intimate Partner Violence
The importance placed on norms regarding violence stems partly because of its high
correlation with incidences of violence. At the individual and community level, socio-cultural
norms are highly correlated with incidences of violence, although the strength of the
correlation varies across space and social groups. However, the determinants for incidence
and acceptance of violence are thought to differ (Cools and Kotsadam, 2015).
Underreporting is an issue in studying both acceptance and incidence of domestic violence.
Research has shown that study participants are highly aware of the audience, and individuals
with higher social desirability scores are more likely to express behavior consistent with the
social norms, and underreport intimate partner violence (Sugarman and Hotaling, 1997).
While there may be significant stigma against violence, leading to underreporting, most
surveys, including the DHS, use the “Gold Standard”, with well-defined questions and a
strict privacy protocol for its violence modules. This “Gold Standard” is aiming at
minimizing risk for the interview subject and the risk for underreporting.
The framework developed by Demographic and Health Surveys have been used in
multiple studies aiming to map the acceptance of intimate partner violence. Review studies
of acceptance of intimate partner violence show strong regional differences, ranging from
10% to 90% across 48 countries (Yount et al., 2011), with significantly higher rates in urban
areas. A study focusing on male adolescents’ acceptance of intimate partner violence in
South Asia found that acceptance rates ranges from 28% in Nepal, to 42% in Bangladesh,
and 51% in India (Dalal et al., 2011), and found evidence for a intergenerational effect on
acceptance of violence from father to son. Similarly, Rani and Bonu in a cross-country study
in seven Asian countries, found that acceptance of wife beating ranged from 29% in Nepal
to 57% in India. Hindlin (2003) found that acceptance of wife beating among Zimbabwean
women is close to 60%, where younger women were more likely accept violence than were
older women. In Uganda, women are more likely to report being victims of intimate partner
violence, than men reporting being the perpetrators, indicating a difference in social
acceptability across roles and gender (Speizer, 2010). Moreover, the study found that women
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are more likely to accept IPV, a finding supported by findings in other regions (Wang, 2016;
Uthman et al., 2009).
In Nigeria, Kapsou and Christou find there is a positive relationship between
tolerance level and domestic violence, with 31.22% of Nigeria women having experienced
domestic violence, and a 44.13% tolerance level. The authors find that those with no
tolerance had the least likelihood of gender-based domestic violence. Those who were
neither tolerant nor non-tolerant, had the highest likelihood of domestic violence. In
addition, domestic violence was 1.5x more likely for womenwith tolerant attitudes that
women with a non-tolerant attitude. They believe the variance depends on individual
characteristics such as place of residence, education level, marital status or region (2011).
Traditionally, since violence is seen as an acceptable way to exercise control, women perceive
violence as acceptable as well (Hindin, 2003).
Wealth and education level were negatively correlated with acceptance of wife
beating (Boyle et al., 2009; Uthman et al., 2009; Lawoko, 2008). Women’s labor market
opportunities are considered an important factor that can shape norms regarding intimate
partner violence---including long run cultural factors stemming from agricultural
specialization (Alesina et al., 2016). Negative income shocks caused by droughts increases
the risk of suffering domestic violence (Cools et al., 2015). Other literature further document
how socio-cultural norms centered on the familial traditional role of the woman with
inegalitarian gender relations, perpetuate acts of violence. In India, domestic violence is
anchored in gender relations and legitimized violence. Governmental intervention is lacking
as institutions fail to prosecute male perpetrators. In North India, women have relatively low
autonomy and limited economic control in the household (JeJeebhoy, 1998). Abused women
are most likely to be the most powerless, with little authority in decision-making, mobility, or
control. In a multi-country study by Dalal, Lee, and Gifford in Bangladesh, India, and Nepal,
the authors found that men’s relationship rights and autonomy are highly predictive of wife
beating. Culturally, violence against women is a “normal life phenomena” and reinforced
through gender norms (2012).
Benson et al. argued that violence was higher in poor areas for cultural and
institutional reasons. The social disorganization theory postulates these areas have weaker
social bonds, thus women have less social control and more social isolation. Men are given
5

impunity, which can increase if attitudes towards violence are higher in poor areas. In
addition, the institutional framework in these communities fails to protect women (2003). In
rural settings, women cannot turn to local law enforcement officers because theyuphold
patriarchal attitudes. Cultural normsthat objectify and devalue women facilitate family abuse,
coupled with geographic isolation that allows men to assert violent social control
(Hightower, et al. 2000). Wives who are abused suffer the primary injury from the abuse
itself, and further “secondary injury”when they find apathy or hostility from others when
they look for help. Thus they face self-derogation and also derogation by others.
Sympathetic attitudes are related to liberal views of women’s roles (Saunders, et al, 1987).
Women in rural areas were significantly more likely to believe wife beating is justified, and
those with adolescent pregnancy have even more conservative attitudes (Hindin, 2014).
The General Aggression Model (GAM) is a biological-social-cognitive framework to
understand aggression and violence (Figure 1). The authors define aggression as “any behavior
intended to harm another person who does not want to be harmed” and violence is defined as
“any aggressive act that has as its goal extreme physical harm, such as injury or death.”
Through the lens of IPV, the GAM shows that the appraisal and decision processes depend on
having the mental resources (inputs) to make aggressive or non-aggressive decisions.
Climatevariability affects situation and environmental modifiers, where extreme heat directly
increases aggressive inclinations (Anderson and DeWall, 2011).The reasoning is this: people
are uncomfortable in very hot temperatures. When people are negatively aroused, they blame is
not at the weather itself but to a social target, such as your partner (Anderson, 1989). This
psychological framework helps uncover the roots of aggression and violence, with biological
and environmental factors influencing personality.
In the biological environmental literature on violence, researchers explore the role of
air pollution, atmospheric pressure, temperature, length of day, and humidity. In Norway,
the monthly frequency of violence was correlated with the absolute value of monthly change
in length of day from the prior month. With increasing latitude, violence was highest in the
spring and fall (Morken, 2000). Seasonal affective disorder (SAD) is a type of depression
which recurs in the autumn and winter seasons. This condition is caused by seasonal changes
in the length of day, where less daytime light could change the melatonin secretion rhythms
(Matheson, et. al, 2015). In the winter, SAD symptoms include anergia and oversleeping,
6

while in the summer, symptoms include agitation insomnia. In the winter and spring,
serotonin (regulates mood, anxiety, and sexuality), is at the lowest level. In addition, women
are more likely to suffer seasonal changes in mood and behavior, particularly in reproductive
years (Tonello, 2008). Serotonin transporter binding is dynamic and can help explain the
seasonal changes in normal and pathologic behaviors (Praschak-Rieder, et al, 2008). Some
studies have shown the seasonality of suicides, with a peak in the spring and a low in the
autumn and winter months. Low serotonin levels are linked to higher outward directed
impulsive and aggressive behavior (Fruchwald, et al, 2003). There is a diminished arousal to
the pain and distress that are associated with suicidal behavior (Anderson and Dewall, 2008).
The biological effects of seasonality with lower arousal, mental exhaustion, and a depressive
state may factor into women’s higher tolerance of violence.

2.3 Climate Variability
In this next section, we will discuss the literature on climate variability and violence.
Agricultural based economies typically have two seasons: wet and dry, which can be
disrupted from climate variability through income shocks. The wet season, or kharif, is when
local income is derived and households are working in agriculture. The dry season, or rabi, is
the post-harvest season.In lower socioeconomic societies, climate variability has an even
greater effect on agricultural societies. The countries near the Inter-tropical Convergence
Zone, or the tropics, face higher rainfall variability. With high confidence, it has been shown
climate change has negative impacts on crop yields.There is a significant nonlinear
relationship between temperature and corn yield, where yields are increasing for moderate
temperatures, but then are negatively affected when temperatures exceed 30 degrees
Celsius(Schlenker and Roberts, 2006).
The frustration-aggression hypothesis is a psychological theory that examines the link
between poverty and aggression (Barlett and Anderson, 2013). Frustration can be caused by
income shocks when the real effects are worse than originally expected (Munyo and Rossi,
2013). If the household has insufficient income, the stress levels are higher (Jewkes, 2002).
In addition, anxiety lowers the ability of people to exert self-control. Mani et al find that
poverty reduces cognitive capacity in a laboratory when compared to people not in poverty
(2013). Poverty is draining mentally, as households are force to make life or death situations
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and tradeoffs for survival are high.For example, sugarcane farmers in India who experience
the cyclical cycles of agriculture were tested on cognitive ability both before and after a
harvest. When poor (before harvest), the farmer exhibited lower cognitive ability than when
rich (after harvest). The human cognitive system is limited, and when impoverished,
Dewallclaims mental processes are forced to compete with other human processes for
attention (2011). Disasters are associated with helplessness-induced depression, emotional
distress, and anxiety (Coelho, Adair, and Mocellin, 2004). Following climate stress, families
face more mental health problems as their workload increases, with less time to build on
their social capital and community (Berry, Rodgers, & Deer, 2007). Some migrate elsewhere.
In the tropics, “hot years” are associated with lower agricultural production. Burke
found a 1% increase in temperature leads to a 4.5% increase in civil war in the same year,
and a 0.9% increase in the next year—representing a 49% relative increase in the incidence
of war (2009). To mitigate risk from rainfall variability, Menon (2009) and Bandyopadhyay
and Skoufias (2012) find that in Nepal and Bangladesh’s agricultural societies, additional
members in the household are likely to work in non-agricultural activities. This is further
supported by Rose’s study where agricultural households are more likely topartake in the
labor market when weather variability increases (2001). Through diversifying income,
households become more resilient to climate shocks as less strain is put on the household to
make decisions on resource scarcity.
Hsiang, Meng, and Cane examine the El Nino/Southern Oscillation (ENSO) in the
tropics from 1950 to 2004 and find that conflicts in El Nino years are doubled relative to La
Nina years. In addition, altered environmental conditions cause stress, which can lead to
aggressive behavior(2011). Vulnerability is based on exposure, sensitivity, and adaptive
capacity to climate change impacts (Scheffran, et al, 2012).Scarcity and its interactions
produce several common social effects, including lower agricultural production, migrations
from zones of environmental scarcity, and weakened institutions (Homer-Dixon, 1991).
These factors contribute to the psychological component to shifting attitudes.
Studies have shown that nonlinear temperatures decrease overall country economic
productivity. Dell, Jones, and Olken examined the effects of temperature in economic
development and found that in poor countries, higher temperatures decrease economic
growth through lowered growth rates and level of output. Temperature affects economic
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growth through reducing agricultural output, industrial output, and political stability (2012).
Another study further determined nonlinear temperatures affect the economic productivity
for all countries. All countries include the poor and the rich, the agricultural and nonagricultural based societies. The ideal temperature is 13 degrees Celsius, and productivity
exponentially declines with higher temperatures (Burke, M., Hsiang, S., & Miguel, E., 2015).
These studies provide evidence that climate variability affects the economic productivity of
the country.

Data and Methodology
3.1 Demographic Health Surveys (DHS)
The DHS dataset comprises of the women’s questionnaire, with surveyed women
eligible between the ages of 15-49 years. The DHS provides reliable, detailed information on
the population, health, and nutrition in each country. In this study, we are interested in the
women’s status and empowerment indicators, in particular women’s attitudes toward wifebeating by husbands. The domestic violence module was implemented in 44 countries with
1.1 million women, taken between 1999 and 2011. Our total sample size is exceeding
770,000 women in 38 countries as we restrict to surveys which include the village
geocoordinates so as to allow for matching with climate data.
Attitudes towards intimate partner violence are taken from a series of five questions,
all of which provide a hypothetical scenario and ask if that would be a case "when wife's
beating or hitting is justified":
1. If she goes out without telling him?
2. If she neglects the children?
3. If she argues with him?
4. If she refuses to have sex with him?
5. If she burns the food?
The women were coded into three responses: “yes”, “no”, or “don’t know.” We are
interested principally in acceptance of violence at the extensive margin, and hence if the
woman responds that beating is justified in any of the five cases, we set our principle
outcome variable of interest, whether beatings are ever justified, to “1”. If the wife disagrees
to all five questions (i.e., beating is never justified), the outcome variable is coded as a “0”.
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Likewise, we include a variety of additional control variables such as urban and rural
indicators, woman’s education level, woman's wealth quintile from the DHS, and total
number of children.

3.2 Climate data
The climate data comes from monthly precipitation data from the University of
Delaware. We follow Maccini and Yang (2009) in endogenously defining the rainy season for
each gridcell, using a 30 year history, allowing us to in turn define a rainfall Z score for any
given interview year in any given grid cell.

3.3 Methodology
We estimate a linear probability model for the baseline model and the submodels.
Baseline Specification:
=+

−1 +

+

+

+ X

+

The outcome variable Yirtis an indicator variable on whether wife beating justified to
any of the five situations for individual i in DHS cluster d, in country c at time t. The climate
condition variables include previous year GDD, current year GDD, previous year
temperature, current year temperature, and previous year precipitation level z-score, and
current year precipitation level z-score. Other explanatory variables include an interview
month fixed effect, a country-interview year fixed effect, with the errors clustered by region
(εr). This is because measurement errors are likely to be correlated within regions across
time. The X is a vector for controls, including education, age, age squared, has radio, has
television, is married, and total children.We use fixed effects to purge the time-invariant
unobserved characteristics of the interview month, interview year, and country.
Aside from income shocks, there is likely a psychological aspect to climate variability,
which affects women’s physical health, economic health, and bargaining power in
households (Heckman and Rubinstein, 2001; Heckman et al., 2006). Environmental
scarcities can lead to heightened grievances (Homer-Dixon, 1991). This occurs when people
perceive a relative decrease in their standard of living compared with other groups or
compared with what they had expected (Gurr, 1993).

10

IV. Results& Discussion
4.1 Determinants of Acceptance of Domestic Violence
Table 2 provides OLS or linear probability model estimates of the association between
different survey respondent characteristics and a 1/0 indicator for whether respondents
think that domestic violence is ever acceptable. We have rescaled the outcome to a 0-100%
probability scale for ease of interpretation, i.e., percentage point changes in likelihood.
Column 1 demonstrates that several factors influence the likelihood of a DHS
respondent being accepting of violence. Increasing education and age are both strongly
associated with decreased acceptance of violence, with each marginal year of education
associated with a reduced likelihood of acceptance of 2.40 percentage points, and each
marginal year of life associated with a 0.65 percentage point reduction in acceptance of
violence, both significant at the 1% level. Higher fertility is predictive of higher acceptance
of violence, at 1.9 percentage points per marginal child. Urban respondents are significantly
less likely to be accepting of violence by 10.58 percentage points, and we document a secular
trend over this time period with interviews conducted in later years less accepting of violence
on average by 2.04 percentage points per year.
We expand our model to include country and interview year fixed effects in column
2, and find that our results largely hold within country, though all associations become
somewhat attenuated. Notably, we find that once country-level heterogeneity is controlled
for, the DHS-calculated wealth index becomes a strong and significant predictor of
acceptance of violence as well, with a one quintile increase in respondent wealth associated
with a 1.96 percentage point decrease in likelihood of accepting domestic violence
We allow our associations between education and wealth to vary nonlinearly in
column 3, and note that the association of both wealth and education with acceptance of
violence seems to be marginally increasing; while there is little association with going from
the bottom quintile of wealth to the second quintile, moving to the fourth reduces likelihood
of accepting violence by 3.32 percentage points, and moving to the top quintile by 8.42
percentage points. Moving from no education (the omitted category) to primary school,
meanwhile, reduces likelihood of thinking violence is justified by 4.36 percentage points,
whereas secondary education is associated with a 12.16 percentage point reduction, and
higher education with a 20.11 percentage point reduction.
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Separating these results out by rural (column 4) and urban (column 5) reveals them
to be largely similar responses, albeit with some heterogeneity. The effect of wealth in
reducing acceptance of violence seems generally stronger in rural areas, while the effect of
education dominates in urban ones.

4.2 The Effect of Low Rainfall
We examine the influence of low rainfall on acceptance of violence in Table 3.
Column 1 shows that rainfall failures are associated with increased acceptance of violence in
the general sample, with a 1 standard deviation decrease in rains below mean rainfall
associated at the 10% level with a 1.51 percentage point increase in the probability of a
respondent believing violence to be justified. Separating the sample into rural and urban in
columns 2 and 3, we see that this result is being driven by rural respondents, where each 1
standard deviation decrease below mean rainfall is associated with a 1.87 percentage point
increase in the likelihood that a respondent is accepting of domestic violence, comparable to
the change in likelihood associated with going from the bottom wealth quintile to the second
quintile (-1.58 percentage points) or from no education to primary education (-1.90
percentage points).

4.3 Variation in response by violence justification
Table 4 explores variation by justification for domestic violence, looking at whether
women believe violence is acceptable in specific scenarios. We find that the bulk of our
effect seems to be driven by increases in the likelihood that the woman thinks violence is ok
in cases of leaving the house without permission, or neglecting children. We find little
evidence of other justifications responding to these concerns, though we do find that
women's opinion of whether violence is an appropriate response to refusing sex seems to
respond somewhat differently, with good rains the previous year associated with increased
likelihood in thinking that refusing sex is grounds for violence, and bad rains the year of
interview associated with decreased likelihood.

V. Conclusion
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Our study provides novel evidence on the link between climate variability and
women’s attitudes against violence. Since our findings occur in both rural and urban areas,
we encourage further research on the mechanisms in which climate variability affects
economic output in urban areas. We posit that aggregate economic activity at the country
level is driving these attitudes. Several studies have predicted this to occur through GDP,
industrial output, political stability, among other country level changes in the economy. By
understanding the channels in which climate variability affects general economic activity, we
can create policies that help countries better adapt to new climate conditions, such as
irrigation or diversifying income-generating activities. Countries are then less dependent on
weather and can manage rainfall risk better. Rainfall deviations can also lead to displacement,
loss, and crop failure, leading people to be more conflict prone and socially discontent.
Households face scarcity when excessive rain disrupts the agricultural cycle. Floods can
increase social discontent as it can even destroy properties. In places with poor
infrastructure, excessive rain further exacerbates social discontent becauseit is difficult to do
any intervention when it is physically difficult to reach them (Hendrix, 2012). By lowering
vulnerability to climate variability, households will have a more secure environment whichwe
hope will help women be less tolerant towards violence against women.We encourage
further research on aggregate economic activity and the channels through which women’s
attitudes can change to understand the indirect social impacts of climate variability on
attitudes toward violence.
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Figure 2: Urban and Rural, Acceptance of Wife Beating
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Figure 3: Intra-annual seasonality in acceptance of violence
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