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Abstract

Coalitions are a widespread cooperative strategy across mammals, including humans, in which
they form an important component that sustain friendships. In subsistence-based societies,
research on coalitions has primarily focused on men, leaving women comparatively
understudied. To address this gap, we examined coalitions within and between genders among
three subsistence-based communities in southwest Ethiopia (Kwegu, Kara, Nyangatom). We
distinguished contest coalitions, involving direct confrontation against others, and scramble
coalitions, involving gaining access to resources before others. Using focus group interviews, we
found robust support that both men and women use scramble and contest coalitions. We then
conducted structured interviews (n = 60 men, 82 women) in a Kwegu community focusing on
three domains of contest coalitions: group decision-making, interpersonal disagreements, and
opposite-gender motivation. Using GLMMs, we showed that both men and women were equally
likely to report forming coalitions in those contexts. Exploring partner preferences, overall,
women appear to exhibit greater selectivity than men in their choice of coalitionary partners.
Using MBLRs and LMMs, we found that while men prefer high-status partners and a larger
number of coalitionary partners compared to women, women show strong preference for same
gender partners as well as those from the same clan, age group and with whom they share
kinship ties compared to men. In conclusion, women’s use of coalitions extends to contexts
typically associated with men and might affect social dynamics differently. As for multiple other
mammal species, including our closest living relatives, female coalitions might be a fundamental

feature of human social organization.

Keywords: men, women, scramble, contest, coalition, subsistence-based society
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1.

Introduction

Coalitions are a widespread cooperative strategy across mammals involving two or more
individuals collaborating in competitive contexts against a third party (Harcourt & de Waal,
1992). Coalitions can occur among different social relationships, including friends, and form an
important component of the cooperative strategies that sustain friendships (Hruschka, 2010;
Hruschka & Henrich, 2006; Silk, 2003). Although across mammals, coalitions for between-
group conflict are usually male-biased, within-group coalitions can occur in both sexes (Smith et
al., 2023) such as in banded mongooses (Mungos mungo) (Thompson et al., 2017), African wild
dog (Lycaon pictus) (Villiers et al., 2003), white-lipped peccary (Tayassu pecari) (Leonardo et
al., 2021) and in multiple species of primates including hanuman langurs (Semmnopithecus
entellus) (Hrdy, 1977), olive baboons (Papio anubis) (B. B. Smuts, 1985), and white-faced
capuchins (Cebus capucinus) (Perry et al., 2009). In humans, coalitions for between-group
conflicts are also reported to be male-biased, but research on within-group coalitions have
largely focused on men, particularly in small-scale societies (Glowacki et al., 2016; Otterbein,
1968; Rodseth, 2012; Wrangham, 2021). Women’s participation in coalitions has been
understudied relative to men, leaving a gap in our understanding of the evolution and functions

of coalitions across genders (Kramer, 2022).

Coalitionary behavior among human groups occurs across various contexts, from within a single
family to large-scale political cooperation. Research on coalitions in small-scale societies has
primarily focused on coalitions of men both for intergroup aggression (Glowacki & von Rueden,
2015; Macfarlan et al., 2014; Wrangham & Glowacki, 2012) and within-group conflicts
(Garfield & Glowacki, 2023; Otterbein, 1968; Redhead & von Rueden, 2021; Rodseth, 2012).
The importance of within-group coalitions for dominance and defence would favor coalitions of
men, which would be less important in women (David-Barrett et al., 2015; Kramer, 2022;
Wrangham & Benenson, 2017). Despite notable research on women’s cooperation and coalitions
in subsistence-based societies, they have been neglected in reconstructions of the evolution of

human sociality (Glowacki, 2024; Kramer, 2022; Pisor & Surbeck, 2019).

Women'’s ability to cooperate is as crucial as men’s for building and maintaining social

relationships (Fox, Scelza, et al., 2022). In subsistence-based societies, women have extensive
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social networks, composed of kin and non-kin, notably for child care (Crittenden & Marlowe,
2008; Gibson & Mace, 2005; Ivey, 2000; Kramer & Veile, 2018; Meehan et al., 2014), resources
acquisition through hunting (Bird et al., 2012; Bird & Bird, 2008; Noss & Hewlett, 2001),
foraging (Hurtado et al., 1985; Jang et al., 2024; Marlowe, 2010), and food sharing (Gettler et al.,
2023). Research shows no gender differences in the extent of women’s social networks
compared to men (Dyble et al., 2015, 2021; Mattison et al., 2021, 2022; Simpson & Power,
2022) and no evidence of gender differences in the development of prosociality and fairness in
children (House et al., 2022). In addition, alliance building—and by extension coalition
building—has been shown to play a central role in women’s leadership, as well as in securing

reproductive and economic benefits (Browser & Patton, 2010; Garfield et al., 2019).

Research on women'’s coalitions has predominantly focused on political contexts in large-scale,
contemporary/industrial societies, where women’s collective action is often examined in terms of
governance, activism, and social movements (Kang & Tripp, 2018; Taylor, 2018; Yuval-Davis,
2002). Yet, research suggests women form coalitions to advance a number of aims. For example,
women may cooperate to resist aggression from men, including in the Mangrove Australian
Aborigines (Arnhem Land, Northern Australia) (Burbank, 1994), the Wape (Pagua New Guinea
horticulturalists) (Mitchell, 1992), the Marakwet women (Kenyan agriculturalists) (Schultz,
1962) and the !Kung (Draper, 1992) among others (see also: Kramer, 2022; Smuts, 1992).
Several researchers have also proposed that women cooperatively engage in subtle, non-
confrontational tactics, such as gossip and exclusion of others, to compete for status or mates
(Campbell, 2013; Hess, 2017; Reynolds, 2022; Rucas et al., 2012; Benenson et al., 2014). Yet,

systematic quantitative data on coalitions of women is lacking.

To feel this gap, we investigated coalitionary behaviors among both men and women, using data
collected among three subsistence-based societies in southwest Ethiopia (Kara, Nyangatom, and
Kwegu). First, we examined coalition formation by adopting the concepts of scramble and
contest coalitions, thereby broadening the range of coalitions identified in both genders. We then
focused on three coalitionary contexts - motivation of opposite gender, group decision-making,

and interpersonal disagreement.
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In animal behavior, coalitions are widely understood as a form of cooperative behavior. They
emerge between at least two individuals who face a competitive context (Harcourt & de Waal,
1992). As defined by Harcourt & de Waal (1992, p.2): “Coalition is defined as cooperation in an
aggressive or competitive context. [...] Whether altruistic or opportunistic in nature, these acts
share one characteristic: the interests of the cooperating parties are served at the expense of the
interests of a third party. It is this well-coordinated ‘us’ against ‘them’ character that sets
coalition formation apart from other cooperative interactions among conspecifics.” They are
employed for dominance, resource, and mate competition (Harcourt & de Waal, 1992).
Competition is often categorized into one of two forms: scramble competition for which the first
individuals accessing resources acquire them, and contest competition for which individuals
directly confront others to defend or obtain resources (Nicholson, 1954). Similarly to previous
research, we included both scramble and contest in our study of coalition (Berghinel et al.,
2010). First, contest coalitions for which individuals collaborate directly against a third party
such as for interpersonal disagreements, group decision-making, or between-group fights. Those
contest coalitions would involve non-contact aggressive coalitions (e.g., discussion, gossip,
dance, song) or contact aggressive coalitions (e.g., fights). Second, scramble coalitions for which
individuals collaborate to acquire resources before others can. In resource-limited environments,
forming coalitions to acquire valuable information about rare food resources or other
communities for example, can yield benefits to coalitionary partners at the disadvantages of

others.

Coalitionary strategies are expected to vary due to sex differences in reproductive strategies. In
mammals, females typically invest heavily in parental care through internal fertilization and
lactation, which make securing resources their primary focus (Clutton-Brock, 1991, 1998;
Trivers, 1972; van Schaik & Paul, 1996). In contrast, males, less constrained by parenting effort,
prioritize competition for access to mates (Clutton-Brock, 1991, 1998; Trivers, 1972; van Schaik
& Paul, 1996). Similarly, humans exhibit distinct reproductive strategies. Even though men can
provide extensive — thought variable — paternal care (Flinn, 1992; Griffin & Griffin, 1992;
Harkness & Super, 1992; Hewlett, 1992; Jankowiak, 1992; Morelli & Tronick, 1992), they
pursue mating effort while women focus on parental effort (Low, 1990, 1992). In addition,

humans have a division of labor which distinguishes the role of men and women within their



122 society (Hill & Kaplan, 1999; Low, 1990, 1992). Therefore, coalitions of men should primarily
123  focus on dominance or reproductive advantages, while coalitions of women should primarily
124  focus on mutual support and resource access (Bissonnette et al., 2015; Low, 1992). This should

125  also affect preferences in coalitionary partners between both genders.

126  Based on this and following Low (1992) we formed a household-based hypothesis which states
127  that because of differential reproductive strategies across genders and divisions of labor,

128  women'’s coalitions are more stable and primarily household-based, often formed among

129  relatives, while coalitions of men are less stable including relatives and non-relatives and are

130  more fluid. Men would then engage in more frequent coalitions.

131  We also propose a women-biased hypothesis. In mammals, because females compete for more
132  widely available resources (e.g., food) than males (van Hooff & van Schaik, 1992), the benefits
133  from coalitions are more equally shared among females than males (Bissonnette, 2015). Thus,
134  the benefits of a coalition would be more predictable for females compared to males which might
135 elicit more coalition formation in females than males. Similarly, women would also compete for
136  more widely available resources offering more predictable gains from coalitions compared to

137  men, eliciting more coalitions in women than men.

138  Reviewing within-group coalitionary behavior in 58 mammalian species, including 39 primates,
139  Smith and colleagues (2023) found that both sexes typically form within-group coalitions.

140  Multiple studies on human social networks report no gender differences (Dyble et al., 2015,

141 2021; Mattison et al., 2021, 2022; Simpson & Power, 2022), suggesting that gender-based

142  differences in cooperation may be overstated (Hruschka et al., 2022). Therefore, we formed a
143  gender-neutral coalition hypothesis which states that although men and women exhibit different

144  reproductive strategies, they both engage in coalitionary behavior to a similar extent.
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2.

Methods

Data were collected via interviews that lasted 20-30 minutes and participants were compensated
in local currency (100 Ethiopian birr). All study materials were reviewed and approved by the
Boston University Review Board for Ethical Standards in Research. The study protocol and
goals were introduced to, and approved by, local communities. Prior informed consent was
obtained at the community and individual levels. Data are available in supplementary material.

We tested our three main hypotheses, each with specific predictions (Table 2.1.).

Hypothesis Household-based | Women-biased | Gender-neutral

Predictions for coalitions formation

Contest coalitions observed* Men Both Both
Scramble coalitions observed* | Both Both Both
More frequent coalitions Men Women Both

Predictions for preferences in coalitionary partners

Same gender Both Both Neither or both

Relatives Women Both (if relatives Neither or both
present)

Same clan Women Both (if relatives Neither or both
present)

Same age group Men NA Neither or both

High status Men NA Neither or both

Higher number of partners Men NA Neither or both

Table 2.1. Predictions for gender difference in coalition formation among the three
hypotheses. Women refers to women with a higher preference compared to men. Men refers to
men with a higher preference compared to women. Both and Neither refers to similarity
observed between genders. Both refers to both genders with a high preference, with no difference
between genders. Neither refers to no preference observed for any gender. NA refers to no
prediction for this hypothesis. *Data used to test those predictions come from focus group
interviews among three communities. The rest of the predictions were tested with data from

individual structured interviews in one community.
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2.1. Communities

Data were collected between June 2024 and August 2025, using an ODK-X based software. The
three subsistence-based communities studied in southwest Ethiopia share similarities by all being
polygynous, patrilineal, patrilocal, and patriarchal, with male elders holding the highest status.
Their societies are structured from family units, sub-clans, to clans, including age groups or
generational set systems. They also rely on horticulture by cultivating maize and sorghum along
the Omo River. However, they have distinct, not mutually understandable languages and exhibit
substantial variation in their norms and customs. Nyangatom and Kara are agro-pastoralists
relying also on livestock, mainly goats and cattle. Politically and militarily highly influential in
the Omo Valley, Nyangatom counts around 25,000 members while Kara numbers around 1500
members (UNFPA, 2007) (Girke, 2010, 2018; Glowacki et al., 2020). Unlike neighboring agro-
pastoralists, the Kwegu, counting around 2000 members (UNFPA, 2007), do not own livestock
(Buffavand, 2018; Hieda, 1990; and personal observation).

2.2 Focus group interviews

2.2.1. Conducting interviews

We conducted four focus groups, each with four participants, in each of the three communities,
which included: one for elder women, one for young women, one for elder men, and one for
young men. Local community members, who assisted with our integration, facilitated participant

selection.

We asked each focus group if they form coalitions in cooperative contexts pre-identified based
on available ethnographies and personal observations from previous field trips. While most
contexts were relevant to both genders, a few were specifically associated with one gender
(Table 2.2.). We then asked each group if they formed coalitions for any other goals not

mentioned by us during the interview.
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Gender Coalition formation for Abbreviation
Men and women farming (sorghum, maize)/growing food in Farming
the fields
Men and women gathering food (plants, fruits) Gathering
Men and women arranging martiage for yourself, for friends, Marriage
or for your children arrangement

Men and women

gaining more information about the market,
other villages, other tribes

Information gain

Men and women

obtaining materials (pots, blankets, solar
panels, weapons, anything)

Material gain

Men* caring and protecting cattle* Cattle*
Women caring for children Children care
Women fetching water Fetching water

Men and women

settling a disagreement

Disagreement

Men

protecting the village

Village protection

Men and women

preparing ceremonies

Ceremony

Table 2.2. Identified coalitionary contexts for focus group interviews. Gender refers to which
gender the question was asked. *This question was asked to Kara and Nyangatom, but not

Kwegu as they do not own cattle.

2.2.2. Analyzing conversations

We first classify the affirmative answers into cooperation or coalitions based on our definition of
a coalition: two or more individuals joining forces to pursue a common goal, whereby the
benefits gained through coalition exceeds what at least one individual could achieve alone. We

then break down coalitions into contest and scramble coalitions.

2.3. Structured interviews

We conducted structured interviews, one per participant, in the Kwegu community (142
interviews total including 82 women and 60 men). We first asked participants which gender
formed coalitions more frequently (“do men cooperate together more often or do women
cooperate together more often to do things?”’). We then focused on three contest coalitions

identified during focus group interviews:

- Interpersonal disagreement (“If you are in a disagreement, do people come to support

you?”)
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- Group decision-making (“Do you cooperate with others to make decisions that affect the
community?”’)

- Opposite-gender motivation given (“Do you work with others to motivate men/women to
work?) and received (Do men/women cooperate together to motivate you to go to

work?””)

2.4. Variables for structured interview

If participants answered yes to one of the questions related to participation in coalitions, we
followed with more detailed questions about their preferred coalitionary partners, considering

gender, clan affiliation, kinship ties, age group affiliation, and status.

Since most participants struggled to provide their age, we estimated a range and calculated a
mean which we included as a control for statistical analyses. For the participants in the Kwegu
community, the mean age for men was 38.3 years old (median = 37.5, range = 17 - 82.5) and for

women 34.5 years old (median = 32.2, range = 17 - 72.5).

For each coalitionary context, we asked participants if they preferred coalitionary partners: 1) of
same gender, 2) of same clan membership, 3) of same age group, 4) with kinship ties, and 5)
with high-status. We defined high-status partners broadly as individuals who are more
influential, more respected, and wealthy. We also asked participants the number of partners they

would prefer by selecting cards with fictional illustrations of men and women presented to them.

2.5. Statistical analyses
For all statistical analyses, we used Rstudio version 2023.06.1.
2.5.1. Participation to coalitions

We examined men and women’s reported participation in coalitions (e.g., opposite-gender
motivation, group decision-making, and interpersonal disagreement), coding affirmative answers
as 1 and negative answers as 0. We applied a generalized linear mixed model (GLMM) with a
binomial distribution (Bates et al., 2015) with 1/0 answer as the dependent variable and gender
as the independent variable. Because we observed that younger participants, especially women,
tended to say no to questions, we included the mean age as an independent variable. We then

created a set of three models, including 1) only the intercept, 2) gender, and 3) gender and mean

10
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age, and used an information theoretic model selection approach (Anderson & Burnham, 2002)
to determine which model best fit our data. We used the AICcmodavg package (Mazerolle,
2017) to rank the three models according to the QAICc score (lowest being the best) and used
results from those models to calculate model-averaged estimates of parameters (Anderson &
Burnham, 2002; Mazerolle, 2017) to obtain estimates of the effect of each of independent

variables on participant answers.
2.5.2. Preferences

We used a Bayesian multivariate framework when modeling the five correlated binary
outcomes of coalition partner preferences, whereas simpler frequentist GLMMs/LMMs

were applied for single-outcome analyses where multivariate modeling was not required.

Among the individuals participating in coalitions, we then tested if men or women preferred
coalitionary partners 1) of same-gender, 2) of same clan, 3) of same age group, 4) with kinship
ties, and 5) with high-status also using binary coding of 1 for affirmative answers and 0 for
negative answers. We used multivariate Bayesian logistic regression models using the brms
package (Biirkner, 2017). The outcome consisted of five binary response variables for
preferences in coalitionary partners (i.e., same gender, same clan, same age group, kinship ties,
or high status) using the “mvbind” function. Because individuals’ age might affect their
preferences, we also included mean age as a fixed effect. Since we were interested in preferences
in coalitions overall, we included this variable as a random effect alongside individual

respondent IDs to account for repeated measures and clustering.

First, we compared three models including 1) the intercept only (null), 2) gender, and 3) gender
and mean age. For this, we assessed out-of-sample predictive performance using leave-one-out
cross-validation with Pareto-smoothed importance sampling (Vehtari et al., 2017), the function
add _criterion and loo. Because several observations had unstable importance weights (Pareto-
k>0.7k), and our sample had a weak number of repetitions, we used the option reloo which
triggers exact refits for problematic cases to ensure reliable estimates. Models were then
compared using the expected log predictive density (ELPD), where higher values indicate better
predictive accuracy with “loo_compare” (Biirkner, 2017; Vehtari et al., 2017). We then reported

11
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results of the best fit model by reporting the posterior distribution (£) and by calculating the
median, the probability of direction (PD), and the 95% highest density posterior interval (HDPI).

We also examined the preferred number of partners. First, we looked at the overall preferred
number of partners. We applied a generalized linear mixed model (GLMM) with a truncated
Poisson error structure, using “glmmTMB” function from the glmmTMB package (Brooks et al.,
2017). We used count of the preferred number of partners as the dependent variable and sex as
the independent variable. Because age might affect this number, we included the mean age as an
independent variable. We then created a set of three models, including 1) only the intercept, 2)
gender, and 3) gender and mean age, and used an information theoretic model selection approach
(Anderson & Burnham, 2002) to determine which model best fit our data. We used the
AlCcmodavg package (Mazerolle, 2017) to rank the three models according to the QAICc score
(lowest being the best) and used results from those models to calculate model-averaged estimates
of parameters (Anderson & Burnham, 2002; Mazerolle, 2017) to obtain estimates of the effect of

each of independent variables on participant answers.

Then, we studied the difference between preferred numbers of same gender versus opposite
gender partners. For each participant, we calculated a normalized difference score (same gender -
opposite gender)/(same gender + opposite gender), which ranges from —1 (exclusive preference
for opposite-gender partners) to +1 (exclusive preference for same-gender partners), with 0
indicating no bias. We modeled these normalized scores using linear mixed-effects models
(LMMs) including coalitionary context and individual IDs as random effects (Bates et al., 2015).
As previously, as participant’s age might have an effect on the number of preferred partners
given we created three models including 1) only the intercept, 2) gender, and 3) gender and mean
age, and used a similar approach using an information theoretic model selection approach
described earlier (Anderson & Burnham, 2002; Mazerolle, 2017) to determine which model best
fit our data. Candidate models with alternative fixed-effects structures were fitted using
maximum likelihood (ML, i.e. REML = FALSE) to allow valid information-theoretic

comparison.

12
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3.

Results

3.1. Focus group interviews

3.1.1. Pre-identified cooperation contexts

Both men and women reported relying on both scramble and contest coalitions across all three
communities. While some focus groups answered positively to cooperating with others for
fetching water, childcare, or marriage arrangement, they do not appear to form coalitions as we
defined it: two or more individuals joining forces to pursue a common goal, whereby the benefits
gained through coalition exceeds what at least one individual could achieve alone. However,
some focus groups answered positively to cooperating with others for farming, gathering,
ceremony preparation, interpersonal disagreement, information gain, material gain, cattle care
and protection, and village protection, and appear to form coalitions to face competition against

others or accelerate resource gain (Table 3.1., see also supplementary material).

Interestingly, while discussing interpersonal disagreement, one young Nyangatom women noted:

“Sometimes when they are fighting, the women just gather and saying to the man, “Why
you are beating?” Because the women less strengths, so they gather to help, like, “Why
you are beating a woman?”” But in times of resolving the issue, the women just gather to
the woman, and the men gather to the man.” “Only after we see the reason for the fight
go. If the man was the one who initiated the fights, we go to the man say that, “Why you
are beating her?” When you go to those people who are fighting, the relative sometimes
go and force even to beat that man, but the other women are going to resolve the issue.”

(translated answer by local field assistant).

This response is particularly relevant regarding coalitions of women against aggressive men but

also regarding conflict resolution.

Both men and women also identified additional coalitionary contexts (Table 3.1.). Men reported

cooperating to hunt, and described coordinated group dancing efforts:

“We have beautiful women somewhere, let’s go and dance. Let’s go ahead dance

together.” (Young Nyangatom Men, translated by field assistant).

13
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They reported cooperating to raid for cattle and to demand food from men of other
villages. “Let's go to this specific man, and he can give us a cow or a goat to slaughter.”

(Elder Nyangatom Men, translated by field assistant).
They also reported motivating other men:

“When you gather, also, you will slaughter a lot of animals, and you will motivate them
[young men] until their eyes get red. They [elder men] will motivate them [young men]
until they feel and get... Their eyes being red. [...] So, when you are motivating them like
that, when the enemy comes, all of them will die protecting the animals.” (Elder

Nyangatom men, translated by field assistant).

Both genders reported collaborating on community decisions regarding farming, childcare, and

cattle protection. Both also reported that women motivate men to go to work:

“So, the elders and mothers, they used to encourage them and send them before even the
farming. Even when there is a lazy person, they used to beat him. Yes. “I just cut your

9999

hands, you’re lazy.”” (Young Nyangatom men, translated by field assistant).

Our Nyangatom field added to the focus group discussion:

“Sometimes women have the power. They come to you, they sing, very offensive songs
to you, they want you to do something for them, like slaughtering a goat. If a man don’t

do anything, they would curse you”.
Discussing between-group conflicts, he pursued:

“Women motivate the men “you are sleeping here, and your friend is taking your cattle”.
Women are powerful and then men go and there is a war. If women don’t do that, men

would not go”.
Similar reports came from Kwegu and Kara men:

“Maybe in family place, if someone weak, the woman say, “Why you can do that, do

9999

that.” The woman says like that, the pushing, “You do this.”” (Young Kwegu men,

translated by field assistant).

14
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“They motivate us for hunting, for fighting, by singing. [...] Even for field work. Even

when hunger happen. They motivate us” (Elder Kara men, translated by field assistant).

Finally, women reported cooperating to help poor women who require assistance and reported

answering women’s call from other villages:

“There is no other gathering than going if someone is calling” (Elder Nyangatom women,

translated by field assistant).

Therefore, both men and women appear to rely on scramble and contest coalitions across the
three communities. While some coalitionary contexts are identified as gender-specific such as
hunting, some are used by both genders including for group decision-making, motivation of

opposite-gender, and interpersonal disagreement.

15
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Context

Coalition type

Reports

Pre-identified coalitionary contexts

Help each other sometimes. This can be coalitions if several

Farming Scramble people work together in the goal of helping someone.
Travel together but gathering is individual except for
Gathering Scramble Nyangatom who reported cooperating together to gather with
women gathering while men lead and protect the women.
Cooperate together to prepare ceremonies, which could be a
Ceremony Contest show-off strategy to other members of the community,
and/or to other communities.
Cooperate to gain information which can provide a strategic
Information gain Scramble advantage, particularly when used to anticipate or respond to
others.
Material gain Scramble Cooperate to raise money to buy some material items.
Cattle*! Scramble & | Cooperate to gain access to grazing areas for cattle.
contest Cooperate to protect their cattle.
Disagreement Contest Participate in coalitions to settle disagreements.
Village protection’ Contest Cooperate to protect the village against enemies.
Other coalitionary contexts
Hunting Scramble Cooperate to go hunting in the bush.
Fetching wood Scramble Cooperate to go gathering wood in the bush.
Dancing Contest Cooperate to dance during ceremonies/celebrations.
Raids Contest Cooperate to go stealing cattle from others.
Men demands Contest Cooperate to demand food from men from other areas.
Group decision- Contest Cooperate to make decisions about farming, childcare, cattle
making protection for example.
Motivation of men .
Contest Cooperate to motivate men to go to work.
by men
Motivation of men .
Contest Cooperate to motivate men to go to work.
by women
Scramble & | Cooperate to answer the call of women from other
Women call o . .
contest communities. Coalition type might depend on the call.
Help women Scramble Cooperate to help poorer women who need help.

Table 3.1. Identification of coalition types during focus group interviews. Coalition types

identified during focus group interviews based on pre-identified contexts and other contexts

given by participants. Scramble indicates scramble coalition, and Contest indicates contest

coalition. *indicates that the context was not given to Kwegu participants as they do not own

cattle. 'are pre-identified coalitionary contexts only asked to men.
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3.2. Structured interview

Structured interviews focused on within-group contest coalitions in the domains of interpersonal
disagreements, group decision-making, and opposite-gender motivations, as these were the

within-group coalition types observed across all three communities.

To test our predictions, we first explored which gender forms coalitions more frequently.
Following this, we studied participation of both genders in those three contest coalitions and
examined characteristics of preferred coalitionary partners (same gender, same clan, same age-

group, kinship ties, high status), as well as number of partners preferred.

3.2.1. Coalitions among men and women

We asked participants if either women or men cooperate together more frequently (“do men
cooperate together more often or do women cooperate together more often to do things?”’). Most
participants answered that women cooperate more often (73.9%, 60 women, 45 men) (see also

Table S1. in supplementary material).

3.2.2. Participation in coalitions

To examine variation in participation across three coalitionary contexts (motivation of opposite
gender, group decision-making, and interpersonal disagreement), we used information theoretic
model selection approaches and compared three GLMM models with binomial error structure
with each coalitionary context as the dependent variable and 1) only the intercept (null), 2) mean

age, or 3) gender and mean age as the dependent variables.

For participation in coalitions to motivate opposite gender, we found that the null model had the
lowest AICc (AAICc = 0, weight = 0.38), indicating that sex and age did not substantially
improve model fit. Model-averaged parameter estimates further suggest no strong effects of
gender (f = 0.45, 95% CI [—0.24, 1.14]) and age (f = 0.02, 95% CI [-0.01, 0.04]). Therefore,
both men and women form coalitions to motivate opposite-gender to go to work (see Table S2.

for model details in supplementary material).

For participation in coalitions to make community decisions, we found that the model including
sex and age had the lowest AICc (AAICc = 0, weight = 0.63). While model-averaged parameter
estimates further suggest no strong effects of gender (f = 0.18, 95% CI [-0.51, 0.87]), age may
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380 have a positive effect on participant answers (5 = 0.03, 95% CI [0, 0.05]). We find no evidence
381 that gender predicts the tendency to participate in coalitions for group decision-making (see

382  Table S2. for model details in supplementary material).

383  Finally, for participation in coalitions for interpersonal disagreement, we found that the model
384  including sex and age had the lowest AICc (AAICc = 0, weight = 0.47). Model-averaged

385  parameter estimates suggested estimates suggest no strong effects of gender (f = 1.65, 95% CI
386 [-0.52, 3.82]), but a possible small negative effect of age (5 = —0.04, 95% CI [-0.09, 0]). We
387  find no evidence that gender predicts the tendency to participate in coalitions for interpersonal

388  disagreement (see Table S2. for model details in supplementary material).

389 3.2.3. Preferences

390 Among the individuals participating in coalitions, we tested if men or women preferred

391  coalitionary partners 1) of same gender, 2) of same clan, 3) of same age group, 4) with kinship
392 ties, and 5) of high-status. We used multivariate Bayesian logistic regression models with those
393 five binary variables for preferences as the response variable. Among the three models compared
394  (null model, gender, age and gender), the model including gender as the independent variable
395  was the best fit model (ELDP difference = 0.00; standard error difference = 0.00) (see also Table
396  S3.in supplementary material).

397  The posterior distributions of the best fit model revealed distinct gender-based patterns. Men
398  were less likely than women to prefer coalitionary partners of the same clan (8 = -2.1, 95%

399  HDPI: [-3.80, -0.66], PD = 1.00), and with kinship ties (8 = -1.2, HDPI: [-2.20, -0.32], PD =
400  1.00). Conversely, men were more likely to prefer high-status partners (8 = 3.5, HDPI: [1.00,
401  7.5], PD = 1.00). Effects for same age group (,5’ =-1.4, HDPI: [-3.10, 0.22], PD = 0.97) and same
402  gender (8 =-0.51, HDPI: [-1.30, 0.28], PD = 0.91) were also negative for men, though the 95%
403  HDPIs included zero, indicating greater uncertainty. Overall, even though variation in

404  preferences exists between coalitionary contexts, gender differences were more likely to be in
405 favor of women than men. Important to note, estimates were consistently non-zero across

406  coalition and individual IDs, suggesting variance across individuals and across coalitionary

407  contexts (Figure 3.1 & 3.2., see also Table S4 and 5. and Figure S1. in supplementary material).
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409
410
411
412
413
414
415
416
417
418

Intercept .
Gender (men) —

Intercept Kinship ties
Gender (men) —‘—

High status

__——__

Intercept Same age group
Gender (men) e

Intercept _h Same clan
Gender (men) 4

Intercept _AL—. Same gender
Gender (men) B

-6 -3 0 3 6

Posterior distributions

Figure. 3.1. Posterior distributions from Bayesian models estimating the effect of gender
across five preferences for coalition partners. Gender (men) refers to gender, men being the
reference category. High status refers to participants preference for high-status partners; kinship
ties refers to participant preference for partners with kinship ties; same age group refers to
participants preference for same age group partners; and same gender refers to participants
preference for same gender partners. Colored distributions show the posterior distributions of the
intercept and gender coefficient for each model. The width of the distribution indicates the
density of credible intervals for parameter values, with wider areas representing more likely
estimates. Black dots indicate posterior means, and horizontal bars represent 95% credible

intervals. (COLORED NEEDED)
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A Women's preferences by coalition B Men's preferences by coalition

Same gender

Same clan

Same clan

Same age group
Same age group
Kinship ties

Kinship ties

High status

High status

Group Interpersonal Motivation Group Interpersonal Motivation
decision-making disagreement opposite gender decision-making disagreement opposite gender

Figure 3.2. Preferences for coalitionary partners by gender and coalitionary contexts.
Mosaic plots show the distribution of preferences for coalitionary partners among women (A)
and men (B) across the three coalitionary contexts: group decision-making, interpersonal
disagreement, and motivation of opposite gender. Each colored bar represents the proportion of
participants within each coalitionary context who prefer partners with high status (green), with
kinship ties (gray), from the same age group (orange), from the same clan (red), and with the
same gender (purple). For another representation of those data, see Figure S1. In supplementary

material. (COLORED NEEDED)
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We asked participants the number of coalitionary partners they would prefer for each
coalitionary context. While this number varies among coalitions, overall, men preferred more
coalitionary partners than women (Men: mean = 12.15, median = 7.5, SD + 12.83; Women:
mean = 7.30, median = 5.67, SD + 6.28) (see also Table S6. and Figure S2. in supplementary
material). Using an information theoretic model selection approach, we compared three GLMM
models (null model, gender, age and gender) with truncated Poisson error structure using count
of the preferred number of partners as the dependent variable. We found that the gender and
mean age model had the lowest AICc (AAICc = 0.00, weight = 0.78). Model-averaged parameter
estimates further suggest an effect of gender (f = 0.37, 95% CI [0.10, 0.64]) and possibly a small
effect of age (B = 0.01, 95% CI [0.00, 0.02]). Therefore, men prefer a higher number of
coalitionary partners compared to women (see Table S7. for model details in supplementary

material).

To examine the difference between preferred numbers of same gender versus opposite gender
partners, we calculated a normalized difference score. Although this score varied across
coalitionary contexts, it overall indicated that women show a stronger preference for same-
gender partners compared to men (Men: mean = 0.30, SD = 0.60; Women: mean = 0.62, SD =
0.51) (see also Table S8. and Figure S3. for details). Using an information theoretic model
selection approach, we compared three LMM models (null model, gender, age and gender) using
the normalized difference score as the dependent variable. We found that the gender and mean
age model had the lowest AICc (AAICc = 0.00, weight = 0.50), even though the gender model
follows closely (AAICc = 0.030, weight = 0.50). Model-averaged parameter estimates further
suggest that women prefer same gender partners compared to men (B = -0.30, 95% CI [-0.16, -
0.44)) and no consistent effect of age (p = 0.00, 95% CI [0.00, -0.01]) (see Table S9. for model

details in supplementary material).
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4.

Discussion

In this study, coalition included both scramble and contest competition: contest coalitions for
which individuals use contest competition and thus collaborate directly against a third party such
as for interpersonal disagreements, group decision-making, or between-group fights, and
scramble coalitions for which individuals use scramble competition and thus collaborate to
acquire resources before others can such as information gain, material gain, or hunting. We
identified multiple coalitionary contexts or aims among the three communities we studied
(Nyangatom, Kara, and Kwegu) for which both men and women rely on scramble and contest
coalitions. While some coalitionary contexts are identified as gender-specific (e.g., hunting),
most are shared by both genders (e.g., group decision-making, motivation of others, and
interpersonal disagreement). Differentiating both types of coalitions is important as they involve
different costs and benefits: scramble coalitions can offer some gains to all participants and
competitors, even though faster participants might benefit more than their competitors, and
contest coalitions typically result in a winners-take-all outcome (Parker, 2000). While we could
expect women to rely on less costly coalitions such as scramble coalitions compared to men, our
results do not seem to show such a trend. Future research may look at such a gender-specific use
of each type of coalition as well as their development in different societal and ecological

contexts.

Our data show that women’s coalitions of women extend beyond the household level to at least,
the community level. While men and women form coalitions for gender-specific contexts, they
also use coalitions for similar contexts, including both contest and scramble coalitions. Those
results do not support the household-based hypothesis which states that because of differential
reproductive strategies across genders and our division of labor, women coalitions of women are
more stable and primarily household-based, often formed among relatives, while men coalitions
of men are less stable including relatives and non-relatives and more fluid. Instead, our results
support the female-biased hypothesis which states that because women compete for more widely

available resources, the benefits from coalitions are more predictable for them than men which

22



479
480

481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

497
498
499
500
501
502
503
504
505

might elicit more coalition formation in women than men, and the gender-neutral hypothesis

which proposes that men and women engage in coalitionary behavior to a similar extent.

Continuing with results from the Kwegu community, both men and women reported that women
form coalitions more frequently than men, and both genders rely on contest coalitions for group
decision-making, opposite-gender motivation, and interpersonal disagreement. We found no
evidence that gender predicts the tendency to participate in these three coalitional aims.
Preferences for coalitionary partners vary across coalitionary contexts, however, we found that
men show a stronger preference for high-status coalitionary partners. Even though relatives are
present for both genders, women show stronger preferences for same clan coalitionary partners
and relatives. The co-occurrence of these two preferences is consistent with the patrilineal
organization of clans. Women might also show stronger preferences for same age group and
same gender partners even though the 95% HDPIs included zero, indicating greater uncertainty.
Nevertheless, results of the preferred number of men and women coalitionary partners also
support that women prefer same gender partners compared to men. Overall, women appear to
exhibit greater selectivity than men in their choice of coalitionary partners. Finally, even though
the preferred number of coalitionary partners varies across coalition contexts, we found that men
prefer more coalitionary partners than women. Therefore, those results provide support to

specific predictions, but none of the hypotheses received full overall support.

Our results are limited to three communities in southwest Ethiopia but they emphasize that
women’s support system has been underestimated in subsistence-based societies (Fox, Scelza, et
al., 2022; Kramer, 2022). Although both genders rely on scramble and contest coalitions, they
appear to employ different strategies, particularly in their choice of coalition partners, with
women appearing to strategize more in this selection compared to men. Dynamics of coalition
formation are complex (Pietraszewski, 2016). Before forming a coalition, individuals must assert
the cost and benefits of their own and other’s roles, while also considering the short-term and
long-term consequences within communities characterized by repeated interactions

(Pietraszewski, 2012, 2016). Therefore, differences in preferences might influence group
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dynamics and women affect social dynamics within their community, possibly differently than
men, by participating in group-decision making, interpersonal disagreement, or opposite-gender
motivation. Their influence might go even beyond the within-community affairs, by for example,
motivating men to go fight or get food in times of food scarcity. Those results support the
growing literature dictating that women cooperative behavior encompasses scales and domains

usually observed in men (Kramer, 2022).

Patterns of coalitionary behavior observed in women aligns with what is observed more broadly
in female mammals. Among mammals, within-group coalitions can occur in both sexes including
in non-human primates regardless of the dispersion pattern (Smith et al., 2023). Among our two
closest relatives, bonobos and chimpanzees, even though females disperse when reaching
maturity (Emery Thompson, 2013; Furuichi, 1989; Goodall, 1986; Hanamura, 2015) and thus
lack relatives as cooperative partners, they still form coalitions. Female chimpanzee coalitions
are rare but can occur in response to male aggression (Fox, Muller, et al., 2022; Newton-Fisher,
2006). Female bonobos form those coalitions even more frequently to prevent male aggression
and ensure dominance (Surbeck et al., 2025; Tokuyama & Furuichi, 2016). Therefore, as for
multiple other mammal species, including our closest living relatives, female coalitions might be

a fundamental feature of human social organization.
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Supplementary Material

RESULTS

Focus group interview details for pre-identified contexts

Farming: Kara, and Kwegu participants reported traveling to the farm together but
working on their own farm. Nevertheless, they also reported cooperating together to help
others if they need. Nyangatom reported no cooperation.

Gathering: All three communities reported to cooperate for gathering. In Nyangatom,
women cooperate to gather while men, especially young men, cooperate to lead and
protect women, but not the two other communities.

Preparing ceremony: In all three communities, participants reported cooperating together
to prepare ceremonies. Cooperation is highly structured by sex and clans, including age
set for Nyangatom.

Childcare: Only Kwegu women reported helping each other to care for children.
Nevertheless, their report indicates one individual helping the other in reciprocal
exchanges.

Marriage arrangement: Participants reported cooperation to be mostly family restricted.
Fetching water: Women reported to go fetch water together and Kwegu women reported
fetching water for elders.

Disagreement: In all three communities, focus groups reported participating in coalitions
to settle disagreements. Interestingly, one comment translated by our field assistant and
given by Nyangatom young women, was particularly relevant regarding women
coalitions against men's aggression: “She say that, sometimes when they are fighting, the
women just gather and saying to the man, “Why you are beating?”” Because the women
less strengths, so they gather to help, like, “Why you are beating a woman?” But in times
of resolving the issue, the women just gather to the woman, and the men gather to the
man.” “Only after we see the reason for the fight go. If the man was the one who initiated
the fights, we go to the man say that, “Why you are beating her?” When you go to those
people who are fighting, the relative sometimes go and force even to beat that man, but
the other women are going to resolve the issue.” (translated answer by local field
assistant).

Gaining information: In all three communities, focus groups reported cooperating to
gather information. In Nyangatom, women reported gathering to share information on
different topics such as farming, while men also reported gathering to talk about cattle
and farming. After those talks, they may share information between genders. In Kwegu,
information is gathered collectively, though elder men noted that men discuss
information first before sharing it with women. In Kara, young women reported that
women only gain information among themselves while elder women reported that they
do not cooperate to gain information.

Material gain: In all three communities, men and women cooperate to raise money to buy
some material items. Older women gave us the example of collecting money to buy a
grinder. Young women added that this buy was organized by the kebele and women gave
to buy the grinder.
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Cattle: In Nyangatom, men reported cooperating to care for the cattle and protect them.
The elders send the young to scout for good grazing places when dry seasons, even in
enemy territory. In Kara, men reported cooperating to care for cattle with both men and
women. Allowing cattle to gain access to grazing area, especially under competitive
conditions, constitutes scramble coalitions.
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Structured interviews figures and tables
1. Cooperation

Response Total (n=142) | From women (n=82) | From men (n=60)
Women cooperate more often | 105 (73.9%) | 60 45
Men cooperate more often 31 (21.8%) 18 13
Did not know / Confused 6 (4.2%) 4 2

Table S1. Summary response to gender coalition formation

2. Preferences

Delta Model

Model Intercept Gender Meanage K AICc  weight

Motivate others participation

Null 0.34 1 0.00 0.38
Gender 0.15 0.47 2 021 0.34
Gender & age -0.39 0.42 0.016 3 0.59 0.28
Model averaged parameter estimate 0.070 0.45 0.020
97.50% 0.90 1.14 0.040
2.50% -0.77 -0.24 -0.010
Group decision-making participation
Null -0.28 1 1.88 0.25
Gender -0.39 0.26 2 335 0.12
Gender & mean age -1.36 0.17 0.028 3 0.00 0.63
Model averaged parameter estimate -0.98 0.18 0.030
97.50% 0.28 0.87 0.050
2.50% -2.24 -0.51 0.00
Interpersonal disagreement participation
Null 2.96 1 1.47 0.22
Gender 2.54 1.54 2 0.84 0.31
Gender & age 4.11 1.72 -0.040 3 0.00 0.47
Model averaged parameter estimate 3.37 1.65 -0.040
97.50% 5.47 3.82 0.00
2.50% 1.27 -0.52 -0.090

Table S2. Results from model selection approach for participation to coalitions. For each
coalition type, we compared three GLMM models with binomial error structure with
participation to each coalition types as the dependent variable and 1) null (only the intercept), 2)
mean age, or 3) gender and mean age as the independent variables. Parameters included the
intercept, mean age, and sex. Model average estimates with the lower (5%) and upper (95%)
confidence intervals.
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Expected log predictive density (ELDP)  Standard Error (se)

Model difference difference

Null model -11.92 7.98
Gender 0.00 0.00
Gender & mean age -3.50 2.35

Table S3. Results from model comparison for preferences. We compared four Bayesian
logistic regression models with the 5 preferences (i.e., same gender, same clan, same age group,
kinship ties, and high-status) as the dependent variable and 1) null (only the intercept), 2) gender,
or 3) gender and mean age, as the dependent variables. We included id and coalition type as
random effects.

Predictor/grouping  Posterior Probability HPDI
Outcome type factor median of direction 2.50% 97.50%
Fixed effect (predictors)
Same gender Intercept -1.07 0.86 -3.12 1.34
Same gender Gender (Male) -0.51 0.91 -1.31 0.28
Same clan Intercept 0.18 0.62 -1.29 1.96
Same clan Gender (Male) -2.05 1.00 -3.78 -0.66
z;lé‘fl; age Tntercept 172 0.94 3.87 0.72
z;lé‘fl; age Gender (Male) -1.36 0.97 -3.10 0.22
Kinship ties Intercept -0.04 0.54 -1.06 1.28
Kinship ties Gender (Male) -1.17 1.00 2.2 -0.32
High status Intercept 2.12 0.96 -0.27 4.70
High status Gender (Male) 3.51 1.00 1.00 7.45
Random effects (standard deviations)
Same gender Coalition 1.65 1.00 0.43 4.08
Same gender ID 0.45 1.00 0.00 1.38
Same clan Coalition 0.74 1.00 0.00 2.65
Same clan ID 2.36 1.00 1.02 3.79
2;1:111; age Coalition 1.24 1.00 0.04 3.82
z;lé‘fl; age D 2.54 1.00 1.06 432
Kinship ties Coalition 0.43 1.00 0.00 2.05
Kinship ties ID 1.14 1.00 0.15 2.17
High status Coalition 0.87 1.00 0.00 3.49
High status ID 2.27 1.00 0.01 5.11

Table S4. Results of the posterior distribution for the best bayesian logistic regression
model. The 5 preferences are the outcome, and gender is the predictor. We added id and
coalition type as random effects. We included the 95% Highest Posterior Density Interval
(HDPI).

37



Count answers

Coalition  preference  gender  Affirmative Negative  Undecided Total Percentage

Same Men 10 29 0 39 25.6
5 gender  women 24 20 0 44 54.5
3‘ Men 14 17 7 38 36.8
S Same clan
g' Women 17 24 3 44 38.6
S Same age  Men 7 21 10 38 18.4
2 group  Women 15 24 5 44 34.1
a . Men 15 15 8 38 39.5
09 Relatives
g Women 14 25 5 44 31.8
a
= M 32 1 5 38 79.5
High status °n
Women 35 7 2 44 84.2
Same Men 5 23 0 28 17.9
- gender  women 4 29 0 33 12.1
5 Men 7 17 4 28 25.0
£ Same clan
a Women 19 10 4 33 57.6
a
2. Same age  Men 3 20 5 28 10.7
% group Women 7 19 7 33 21.2
=
5 Relatives Men 5 15 7 27 18.5
0%' Women 16 10 7 33 48.5
High status Men 23 1 4 28 81.8
Women 27 3 3 33 82.1
Same Men 14 45 0 59 23.7
= gender  Women 13 63 0 76 17.1
o
g Same clan Men 13 40 5 58 22.4
7 Women 39 33 4 76 51.3
= Sameage  Men 5 41 13 59 8.5
3 group  Women 15 50 1 76 19.7
aq
a Relatives Men 10 39 10 59 16.9
% Women 39 31 5 76 51.3
==
High status Men 51 5 2 58 87.9
Women 51 24 1 76 67.1

Table S5. Summary of the answers for preferences for coalitionary partners. Answers could
be affirmative, negative, or indecisive.
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Figure S1. Gender differences for preferences in coalitionary partners.
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Figure S2. Preferred number of coalitionary partners across gender and coalition types.
Orange represents men’s answers, blue represents women’s answers.

39



Coalition type Gender Mean Median Standard Deviation (SD)

Group decision-making Men  20.31 10 23.86
Women 11.22 8 10.72

Interpersonal disagreement Men 6.44 6 5.55
Women 4.89 4 3.16

Motivation opposite gender Men  9.68 6.5 9.09
Women 5.78 5 4.95

All coalition types Men 1215 75 12.83
Women 7.30 5.67 6.28

Table S6. Summary of the results for the preferred number of coalitionary partners.

Delta Model

Model Intercept ~ Gender Age K AICc  weight
Null 1.87 3.00 9.39 0.01
Gender 1.71 0.41 4.00 2.57 0.21
Gender & mean age 1.39 0.36 0.0095 5.00 0.00 0.78
Model averaged parameter estimates 1.46 0.37 0.01
97.50% 2.10 0.64 0.02
2.50% 0.83 0.10 0.00

Table S7. Results from model selection approach for preferred number of coalitionary
partners. For each coalition type, we compared three GLMM models with truncated Poisson
error structure with count preferred number of partners as the dependent variable and 1) null
(only the intercept), 2) mean age, or 3) gender and mean age as the independent variables.
Parameters included the intercept, mean age, and sex. Model average estimates with the lower
(5%) and upper (95%) confidence intervals.

Gender Coalition type Mean Standard Deviation (SD)

Motivation ite gender Men 0.29 0.64
OPPOSHE EENEEL Women  0.76 0.48
.. ) Men 041 0.58
Group decision-making Women 0.47 0.54
Interpersonal disagreement Men 0.20 0.57
P £ Women  0.62 0.52
Men 0.30 0.60

All lition t
COatHon types Women  0.62 0.51

Table S8. Summary of the results for the normalized difference score. Looking at the
difference between preferred numbers of same gender versus opposite gender partners.
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Delta Model

Model Intercept  Gender Age K AICc  weight
Null 0.48 4 15.74 0.00
Gender 0.61 -0.31 5 0.030 0.50
Gender & mean age 0.72 -0.29 6 0.00 0.50
Model averaged parameter estimates 0.67 -0.30 0.00
97.50% 0.85 -0.16 0.00
2.50% 0.49 -0.44 -0.01

Table S9. Results from model selection approach for normalized difference score. For each
coalition type, we compared three LMM models with count the normalized difference score as
the dependent variable and 1) null (only the intercept), 2) mean age, or 3) gender and mean age
as the independent variables. Parameters included the intercept, mean age, and sex. Model
average estimates with the lower (5%) and upper (95%) confidence intervals.

Motivation
opposite gender |

| Gender

interpersonal

disagreement -® Women

f hd 1 @ Men

Group
decision-making

0.0 0.5 1.0
Normalized difference score

Figure S3. Normalized difference score according to coalition types. Orange represents
scores for men, blue represents scores for women. Points represent the mean, and bars represents
the standard deviation.
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