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A long-standing hypothesis suggests that the transition from hunting-and-gathering to agricultureresults
in people working harder, spending moretime engaged in subsistence activitiesand having lessleisure
time™?. Tests of this hypothesis are, however, obscured by comparing between populationsthat vary in
ecology and social organisation aswell as subsistence®®. Here, we test this hypothesis by examining adult
time allocation among the Agta, a population of small-scale hunter-gatherersfrom the northern
Philippineswho areincreasingly engaged in agriculture and other non-foraging work. Wefind that
individualsin camps engaging mor ein non-foraging work spend more timeinvolved in out-of-camp work
and have substantially lessleisuretime. Thisdifferenceislargely driven by changesin thetime allocation
of women, who spend substantially mor e time engaged in out-of-camp work in more agricultural camps.
Our results support the hypothesisthat hunting-and-gathering allows a significant amount of leisuretime

and that thisislost as communities adopt small-scale agriculture.

Agriculture emerged independently in multiple locations worldwide from around 12,500 years BP and by 5,000
years BP had replaced hunting-and-gathering as the dominant mode of human subsistence”®. The transition
from foraging to farming is associated with population growth, sedentism, and the emergence of increasingly
hierarchical political structures®’. For individuals, the adoption of farming has been associated with an increase

in fertility®™® and adeclinein dietary breadth and overall health'*?. Although the transition from foraging to
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farming could be readily explained if early farming were more productive than foraging, estimates suggest that
this may not have been the case® and alternative hypotheses based on environmental, social, and demographic

parameters have been proposed™*.

It has also been suggested that the transition from foraging to farming results in people working harder, having
less leisure time, and being less productive per hour worked?. Based on data from contemporary hunter-gatherer
societies, Sahlins' argued that hunter-gatherers represent the “original affluent society” who, despite alack of
meaterial wealth, have alivelihood that allows them to work only 2-4 hours per day. Although this claim
challenged the assumption that the foraging-to-farming transition represented an escape from an arduous
foraging lifestyle, subsequent studies have found that there is substantial variation among foraging and farming
populations in how much they work®®*, that many hunter-gatherers face substantial annual fluctuationsin food
availability®, and that many foraged foods require a substantial amount of time to process once brought back to
camp'®. Given this diversity, comparisons between populations are limited in their ability to isolate the effect of

adopting agriculture on time allocation.

Here, we examine variation in time budgets within a single popul ation — the Agta, a community of small-scale
politically egalitarian hunter-gatherers from the northern Philippines who are increasingly engaged in
agriculture and other non-foraging work®**°. The Agtalivein small camps of fluid membership, within which
individuals cooperate extensively in foraging and food sharing and where ~50% of adults are distantly related
or unrelated by kinship?. We conducted quantitative ethnographic fieldwork with the Agtain 2013 and 2014,
collecting data on the time allocation of 359 people across ten camps (including 71 adult men and 71 adult
women, >18 years). Time allocation data were collected through observational scans. We conducted four scans
each day during daylight hours, with the first scan between 06:30 and 09:00 in the morning and three more at
three-hour intervals. In each scan, we recorded the activity of all members of the community, grouping activities
into four main categories. childcare, domestic chores, leisure, and out-of-camp work (see Methods for further
details, Supplementary Table 1, Supplementary Figures 1-2). Thisresulted in atotal of 10,706 person-
observations. Out-of-camp work was divided into two categories: foraging and non-foraging work. Foraging
work consisted of fishing, gathering, honey collecting and hunting. Although the mgjority of out-of-camp non-
foraging work consisted of agricultural 1abour, this category also included activities such as the collecting of

non-food items (such as rattan cane) to sell (see Supplementary Table 1 for activity frequencies by category).
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Leisure time included socialising, resting, playing, and sleeping. Of adult leisure time (N observations = 1491),
71.9% was spent in close proximity to at least one other adult. Of thistime, adults were in close proximity to an
average of 2.20 other adults (SD = 2.23). There was no sex difference in the mean number of these socia
interactions (men: N = 546 observations, mean = 2.28, SD = 1.92; women: N = 526 observations, mean = 2.13,
SD =1.64, P = 0.11, two-tailed permutation test) and 49% of interactions between adults were with individuals

unrelated through either genetic or affinal kinship.

By comparing across Agta camps that vary in their relative engagement in foraging versus non-foraging out-of -
camp work, we are able to explore the association between changing livelihoods and time allocation. We show
that across Agta camps, increased engagement in non-foraging out-of-camp work is associated with increased
total out-of-camp work and reduced leisure time, and that there is a significant sex difference, with women

significantly increasing their out-of-camp work as camps move away from foraging.

Across all camps, adults (N = 142) spent an average of 29.2% (SD = 22.0) of daylight time engaged in out-of -
camp work (including both foraging and non-foraging work), 24.0% (SD = 12.0) engaged in domestic chores,
12.2% (SD = 15.6) engaged in direct childcare, and the remaining 34.7% (SD = 17.6) of time at |eisure.
However, there were significant sex differencesin time allocation (Fig 1). First, athough adult men spent
significantly more time engaged in out-of-camp work and significantly less time engaged in domestic tasks and
childcare than adult women (N men = 71, N women = 71; male out-of-camp mean = 41.1% (SD = 22.2), female
out-of-camp mean = 17.3% (SD = 14.0), P <0.001; male domestic chores mean = 20.2% (SD = 11.2), female
domestic chores mean = 27.7% (SD = 11.6), P <0.001; male childcare mean = 4.86% (SD = 8.54), femae
childcare mean = 19.5% (SD = 17.5), P < 0.001; two-tailed permutations tests; Fig 1), there was no significant
difference in leisure time between adult men and women, with leisure representing approximately one third of
daylight hours (male leisure mean = 33.8% (SD = 17.6), female leisure mean = 35.5% (SD = 17.7,) P = 0.28,
two-tailed permutations test). For men and women over 50 years of age (N men = 17 men, N women = 12), a
large proportion of daylight time was spent at leisure (men = 46.7% (SD = 19.5), women = 42.6%, SD = 15.6),
with little direct engagement in childcare (men = 1.67% (SD = 5.60); women = 6.79% (SD = 9.83)). Individuals
aged between 10-18 (N = 58) spent asimilar proportion of their time engaged in out-of-camp work (40.7%, SD

= 22.2) asat leisure (40.4%, SD = 19.9).
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Adult time budgets were al so affected by the demands of caring for young children, with the parents of children
under the age of two years (the typical age of weaning) spending more time engaged in direct childcare than
those with ayoungest child between the age of 2 and 10 (women with youngest child <2yrs: N = 35, mean =
30.1% (SD = 14.8); women with youngest child 2-10yrs: N = 15, mean = 15.9% (SD = 16.8), P = 0.003; men
with youngest child <2yrs: N = 33, mean = 7.93% (SD = 11.0); men with youngest child 2-10yrs: N = 13, mean
=1.92%, SD = 2.80, P= 0.044; two-tailed permutations tests, Fig 2c). For women, having a child under two also
significantly decreased the total amount of time spent engaged in out-of-camp work (women with youngest
child <2yrs mean = 12.9% (SD = 9.44); women with youngest child 2-10 years mean = 25.5% (SD = 18.2), P <
0.001; men with youngest child <2yrs mean = 44.1% (SD = 18.8); men with youngest child 2-10 years mean =
46.4% (SD = 29.0), P = 0.621, two-tailed permutations tests). Interestingly, the overall amount of leisure time

remained similar across men and women with and without young children (Fig 2d).

Across the ten study camps, there was significant variation in engagement in non-foraging out-of-camp work,
with non-foraging as a proportion of all out-of-camp work varying from 0% to 80%. Across the ten study
camps, we found that greater involvement in non-foraging out-of-camp work as a proportion of all out-of-camp
work was negatively associated with leisure time (8(8) = -0.185, P = 0.031, ¢ = -2.61, 95% CI = (-0.35, -0.02),
linear regression, Fig 2a) and positively associated with total time spent in out-of-camp work (3(8) = 0.164, P =
0.041, t = 2.43, 95% CI = (0.01, 0.32), Fig 2b). These associations appear to be driven largely by the increased
involvement of women in non-foraging out-of-camp work, with a significant negative correlation between the
relative engagement of camps in non-foraging out-of-camp work and the el sure time of women (5(8) = -0.278,
P =0.003, ¢ = -4.14, 95% CI =( -0.43, 0.122), Fig 2c) but not men (8(8) = -0.090, P = 0.357, ¢ = -0.98, 95% CI =
(-0.302, 0.122), Fig 2c). There was no significant association between engagement in non-foraging out-of-camp

work and time spent in domestic chores (8(8) = -0.062, P = 0.293, r =-1.13, 95% CI = -0.187, 0.064).

In order to establish whether these results hold when controlling for differencesin the age and sex composition
of camps (Supplementary Table 2), we used Bayesian multilevel multinomial modelling® to predict adult
leisure and work time across camps while controlling for the individual-level fixed effects of age, sex, and
whether an individual had a child under the age of 2 years. This method also allowed us to take into account the
multinomial nature of time-allocation data’®. Confirming the previous linear regression results, the models

suggested that for women but not for men, there was a negative association across camps between engagement
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in non-foraging and predicted rest time (Supplementary Tables 3-4, Supplementary Figure 3). The results of this
model provide agood fit to the data, confirm the age and sex related changes described above, and suggest little

rel ationship between time of day and engagement in out-of-camp work (Supplementary Figures 4-6).

Our results provide evidence from within a single population of hunter-gatherers that greater engagement in
farming and other non-foraging work is associated with increased out-of-camp work time and decreased leisure
time. Although we cannot necessarily equate leisure time with affluence®®, given that previous studies have
shown that more sedentary and agricultural Agta camps have worse health and increased child mortality (despite
increased fertility rates)®*, the claim that the transition away from foraging among the Agta is associated with a

deteriorated standard of living is broadly supported.

Although no activity was exclusively the domain of one sex, we found a general sexual division of labour
among the Agta, with men doing more out-of-camp work than women and with women doing more childcare

and domestic chores. In line with previous findings®?%%

, this appears to be driven by the time constraints
imposed on mothers by caring for young children. We also found pronounced age differencesin time allocation,

with adult leisure time increasing with age, and with out-of-camp work and childcare both peaking at ~30 years.

The negative relationship between leisure time and engagement in non-foraging out-of-camp work is driven
largely by women, who spent much more time engaged in out-of-camp work and lesstime at leisure in those
camps more heavily engaged in agriculture and other non-foraging work. Why isthis the case? In part, it may be
that agricultural work requires agreater total labour investment. Although this would be consistent with
previous economic analyses of small-scale farming?, it does not explain why the additional burden falls
disproportionately on women. One possibility is that male and female agricultural work is more substitutable
than foraging work, as may be the case where productive hunting or fishing requires many years of

experience”’. Alternatively, cultural norms relating to the sexual division of labour may apply differently to non-
foraging work. Finally, men may be unable to spend additional time engaged in out-of-camp work without
cutting into a minimum amount of required rest/leisure time. Thiswould be consistent with analyses of time
budgets in non-human primates”®, and with our finding that men and women had a similar amount of leisure

time despite differing substantially in the amount of time devoted to other activities.
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Although the differences observed in the relative engagement of Agtacommunitiesin foraging and farming
provide a useful natural experiment for exploring the effect of economy on time alocation, extrapolation from
our results to foraging-to-farming transitionsin pre-history should be made with caution and particular attention
should be given to the factors that may alter the relative productivity of foraging and farming among the Agta.
For example, while the wet rice agriculture practiced in Palanan remains |abour intensive and non-mechanised,
it islikely to be much more economically productive than early farming?. Also, the Agtaare able to increase the
returns on foraging by trading with their non-Agta neighbours; they trade or sell approximately a quarter of all
foraged food (and half of all foraged fish and meat) for rice and other agricultura products. Thiskind of protein-
for-carbohydrate exchange is common between contemporary foragers and their farming neighbours®? and may
also reduce reliance on wild carbohydrates®. Finally, the livelihood of the Agta isinfluenced not only by their
interactions with non-foraging neighbours but also by national policiesrelating to the status of indigenous

people, land rights, and the environment™.

Comparisons with farming aside, the amount of |eisure time available to the Agta and other hunter-gatherersis
testament to the success of the human foraging niche, made possible by our ability to share, process, and cook
food, to make and use sophisticated tools, and to accumulate foraging skills and knowledge both within
individual lifetimes and across generations® . These traits may themselves be promoted by having the leisure

time to interact and exchange cultural knowledge with large numbers of people®,

Methods

Ethnographic context

The Agta communitiesincluded in this study live in the coastal municipality of Palanan, which sits within the
boundaries of the Northern Sierra Madre Natural Park, northern Luzon, Philippines. Within Palanan, asin the
wider region, the Agta are aminority, accounting for ~5% of the population’®. The Agtaare politically
egalitarian small-scale hunter-gatherers who cooperate extensively in childcare, foraging and food sharing®>*
and have aflexible system of residence, with households moving frequently between camps. Many Agta
families have long-standing trading rel ationships with non-Agta farmers and regularly trade foraged foods for
rice and other agricultural goods as well as cigarettes, tools, acohol, and household items. Across the four Agta
camps for which data were available, the proportion of al foraged foods by weight that were sold or traded with

non-Agtawas 27.9% (Diago camp = 34.9%, Diabut camp = 18.8%, Diambarong camp = 31.3%, Dipagsangan
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camp = 22.1%, based on the returns of 114, 49, 31, and 60 foraging trips respectively). This figure was greater
for meat and fish, of which 50.7% by weight was traded or sold (Diago camp = 39.97%, Diabut camp = 56.6%,
Diambarong camp = 82.1%, Dipagsangan camp = 46.2%, based on the returns of 60, 15, 20, and 28
fishing/hunting trips respectively). On average, the Agtareceived ~1.4kg of rice for 1kg of meat and ~1kg of
rice for 1kg of fish. Assuming that meat, fish, and rice contain ~200, 100 and 350kcal per 100g respectively
(based on United States Department of Agriculture estimates) trading of meat for rice and fish for riceyields a
~2.5fold and ~3.5 fold increase in calories, respectively. These benefits, however, will be somewhat diminished
by the travel costs associated with trade. The ten Agta communities included in this study have a mean size of
35.7 people (SD = 25.14, range = 17-100, Supplementary Table 2). Based on data derived from genealogical
interviews we estimate that mean within group relatedness was » = 0.12 (SD = 0.04, range = 0.07-0.17) and
mean within-group shared reproductive interest, a measure that captures rel atedness through marriage® was s =

0.15 (SD = 0.05, range = 0.09-0.24).

Northeastern Luzon has atropical climate with high humidity and heavy rains concentrated roughly between
August and November and with several typhoons or tropical storms during this period each year. December and
January are the coolest months and April-June are the hottest. Our time allocation data were collected between
March and August 2014. During this time the weather was generally dry and hot, with no significant storms. At
thistime of the year, the Agta favour fishing over hunting because rivers are often calm and clear. The main
agricultural activity in the region is wet-rice agriculture, a labour-intensive method of farming which can
produce up to three crops each year. Most farms required labour throughout our March-August study period,
harvesting at least one rice crop and planting another. Although few Agta own such rice fields themselves, they
areinvolved in planting, tending and harvesting rice on farms owned by non-Agta. The observed differencesin
the engagement in agricultural work between Agta camps are largely a consegquence of their proximity to farms

and interest in engaging in this work, rather than temporal differencesin opportunities for labour.

Data Collection

All datawere collected in 2013 and 2014 as part of ethnographic fieldwork approved by the UCL Ethics
Committee (UCL Ethicscode3086/003). We explained our methods and data anonymity through presentations
and postersin the local language, and received informed consent for all participants. Data collection and

analysis were not performed blind to the conditions of the experiments. No statistical methods were used to pre-
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determine sampl e size, which was determined by the size of the communities we had the opportunity to study.
Time budget data were collected by conducting four observational scans each day at staggered intervals during
daylight hours. We conducted the first scan between 0630 and 0930 and then recorded three more scans at three-
hour intervals. In each scan, we recorded the activity that each member of camp was engaged in, entering data
on individuals as we encountered them. Agta camps are typically concentrated in asmall area and the activities
of most individuals are visible from a central place. When individuals were out of camp, we asked thosein
camp what the absent individuals were doing, and verified thiswhen the individual returned. In some cases, one
of the authors was present with individuals on out-of-camp work. Time spent by individualsin other camps was
excluded from our data and, similarly, we excluded visitors to our study camp, including only individuas who
spent four days or more in the study camp. For those individuals who were present, we also recorded the
individuals to whom they were in close proximity (~10m). Our time allocation categories were modified from
those devel oped for the Agtain a previous study™® and are given in Supplementary Table 1. In some
observations, individuals were engaged in more than one activity concurrently (for example an adult carrying a
child while foraging). In these cases, in order to preserve the multinomia structure of the data, we randomly
selected one of the concurrent activities. Our analyses focus on differencesin time spent at leisure and at work
between camps. This alows us to overcome the high degree of interdependence in the time budgets of
individuals and the relatively modest number of observations per individual (mean observations per adult =
30.09, range = 18-56, SD = 7.87). Among the Agta, we rarely encountered individuals who knew their own age.
To estimate age, we took the mean values from posterior probability distributions of age produced using a Gibbs
sampling MCMC algorithm based on age ranking order data provided by the Agta and aplausible a priori age

range for each individual provided by the ethnographers™®.

Statistics

All analyses were conducted in R.3.5.1. We used an aphalevel of .05 for all statistical tests. Variables used in
the regression analyses met the assumption of normality. To evaluate the statistical significance of pairwise
differences in time allocation between age and sex categories, we compared the observed differences between
categories with expected distributions generated by resampling from the original data 10,000 times. To explore
the influence of engagement in non-foraging activities on leisure time, we fitted Bayesian multilevel
multinomial modelsin the brms package™. These models capture the multinomial nature of time budget data

whilst allowing for the investigation or control of both fixed and random effects. We fitted separate multinomial
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models for adult males and femal es where the response variable considered five activities. childcare, domestic
chores, foraging work, non-foraging work, and leisure. * Domestic chores’ was set as the reference category, so
that each model predicts the log-odds ratio of the proportion of time engaged in each activity relative to the
proportion of time engaged in domestic chores. In each model, we included a random effect of individual to
control for non-independence of data collected repeatedly from the sameindividuals, and fixed effects of age,
age’, age®, in addition to aterm for the time of day and its quadratic. Importantly, we also included a categorical
variable for camp, so that, having controlled for variation in age and time of day, we could then compare the
predicted time budgets of individuals across camps. Each model was fitted with three chains of 3000 iterations,
of which 600 were used for the warm-up. Population-level effects were scaled before model fitting. We chose
normal priorsfor al population-level effects (mean = 0, standard deviation = 8). Model diagnostics highlighted
adequate mixing of chains, and the correspondence between posterior predictive distributions and the observed

datawas high (Fig S5).

Code Availability

The code used to analyse the relevant dataiis provided as Supplementary Software.

Data Availability
Theindividual-level datathat support the findings of this study are available from the corresponding author

upon reasonable request. Any further work on the data depends on community approval.

References

1 Sahlins, M. Stone Age Economics. (Aldine, 1973).

2. Bowles, S. Cultivation of cereals by the first farmers was not more productive than foraging. Proc. Natl.
Acad. Sci. U. S. A. 108, 4760-5 (2011).

3. Hill, K., Kaplan, H., Hawkes, K. & Hurtado, A. M. Men' s time allocation to subsistence work among
the Ache of Eastern Paraguay. Hum. Ecol. 13, 29-47 (1985).

4, Lee, R. B. The !Kung San. (Cambridge University Press, 1979).

5. Hames, R. Time, efficiency, and fitness in the Amazonian protein quest. Res. Econ. Anthropol. 11, 43—
85 (1989).
6. Kelly, R. The Lifeways of Hunter-gatherers: The Foraging Spectrum. (Cambridge University Press,



271 2013).
272 7. Barker, G. The agricultural revolution in prehistory: why did foragers become farmers? (Oxford
273 University Press, 2006).

274 8. Diamond, J. & Bellwood, P. Farmers and their languages: the first expansions. Science 300, 597-603

275 (2003).
276 9. Page, A. E. et al. Reproductive trade-offs in extant hunter-gatherers suggest adaptive mechanism for the
277 Neolithic expansion. Proc. Natl. Acad. Sci. 113, 4694-4699 (2016).

278 10 Bentley, G. R., Jasienska, G. & Goldberg, T. Isthe Fertility of Agriculturalists Higher Than That of
279 Nonagriculturalists? Curr. Anthropol. 34, 778-785 (1993).

280 11 Starling, A. P. & Stock, J. T. Dental indicators of health and stressin early Egyptian and Nubian

281 agriculturalists: A difficult transition and gradual recovery. Am. J. Phys. Anthropol. 134, 520-528
282 (2007).

283 12 Armelagos, G. J. & Cohen, M. N. Paleopathology at the Origins of Agriculture. (Academic Press,
284 1984).

285 13. Gallagher, E. M., Shennan, S. J. & Thomas, M. G. Transition to farming more likely for small,

286 conservative groups with property rights, but increased productivity is not essential. Proc. Natl. Acad.
287 Sci. U. S. A. 112, 14218-23 (2015).

288 14. Bowles, S. & Choi, J.-K. Coevolution of farming and private property during the early Holocene. Proc.
289 Natl. Acad. Sci. U. S. A. 110, 8830-5 (2013).

290 15 Hawkes, K., Kaplan, H., Hill, K. & Hurtado, A. M. Ache at the settlement: contrasts between farming
291 and foraging. Hum. Ecol. 15, 133-161 (1987).

292 16 Hawkes, K. & O'Connell, J. F. Affluent hunters? Some commentsin light of the Alyawara case. Am.
293 Anthropol. 83, 622—626 (1981).

294 17 Rai, N. K. Living in a lean-to: Philippine negrito foragers in transition. (University of Michigan Press,
295 1990).

296 18. Minter, T. The Agta of the Northern Sierra Madre. (Lieden University, 2008).

297 19 Griffin, P. & Estioko-Griffin, A. The Agta of northeastern Luzon: Recent Studies. (University of San
298 Carlos Publications., 1985).

299 20 Dyble, M. et al. Networks of Food Sharing Reveal the Functional Significance of Multilevel Socidity in

300 Two Hunter-Gatherer Groups. Curr. Biol. 26, 2017-2021 (2016).

10



301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

Dyble, M. et al. Sex equality can explain the unique social structure of hunter-gatherer bands. Science
(80-. ). 348, 796-79 (2015).

Birkner, P.-C. Advanced Bayesian Multilevel Modeling with the R Package brms. R J. 10, 395411
(2018).

Koster, J. & McElreath, R. Multinomia analysis of behavior: statistical methods. Behav. Ecol.
Sociobiol. 71, 138 (2017).

Bird-David, N. Beyond ' The Origina Affluent Society" A Culturalist Reformulation. Curr. Anthropol.
33, 2547 (1992).

Page, A. E., Minter, T., Viguier, S. & Migliano, A. B. Hunter-gatherer health and development policy:
How the promotion of sedentism worsens the Agta’ s health outcomes. Soc. Sci. Med. 197, 39-48
(2018).

Marlowe, F. W. A critical period for provisioning by Hadza men. Evol. Hum. Behav. 24, 217-229
(2003).

McElreath, R. & Koster, J. Using multilevel models to estimate variation in foraging returns. Effects of
failure rate, harvest size, age, and individual heterogeneity. Hum. Nat. 25, 100-20 (2014).

Dunbar, R. I. M., Korstjens, A. H. & Lehmann, J. Time as an ecological constraint. Biol. Rev. Camb.
Philos. Soc. 84, 413-429 (2009).

Hart, J. A. From subsistence to market: A case study of the mbuti net hunters. Hum. Ecol. 6, 325-353
(1978).

Headland, T. N. The wild yam question: How well could independent hunter-gathererslivein atropical
rain forest ecosystem? Hum. Ecol. 15, 463-491 (1987).

Kaplan, H. et al. A theory of human life history evolution: diet, intelligence, and longevity. Evol.
Anthropol. 9, 156-185 (2000).

Boyd, R., Richerson, P. J. & Henrich, J. The cultural niche: Why socia learning is essentia for human
adaptation. Proc. Natl. Acad. Sci. 108, 1091825 (2011).

Apicellg, C. L., Marlowe, F. W., Fowler, J. H. & Christakis, N. A. Socia networks and cooperation in
hunter-gatherers. Nature 481, 497-501 (2012).

Smith, D. et al. A friend in need is afriend indeed: Need-based sharing, rather than cooperative
assortment, predicts experimental resource transfers among Agta hunter-gatherers. Evol. Hum. Behav.

40, 82-89 (2019).

11



331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

35. Dyble, M., Gardner, A., Vinicius, L. & Migliano, A. B. Inclusivefitness for in-laws. Biol. Lett. 14,
20180515 (2018).
36. Diekmann, Y. et al. Accurate age estimation in small-scale societies. Proc. Natl. Acad. Sci. U. S. A. 114,

(2017).

Acknowledgements

Wethank R.K. Schlaepfer, K. Major, S. Viguier, and the Curampez family for assistance in the field, C. Duncan
and D. Rubenstein for comments on the manuscript, and the Agta and Paranan communities for their hospitdity.
This project was funded by the Leverhulme Trust grant RP2011-R-045 to A.B.M. The funders had no rolein

study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Contributions
M.D. conceived of the study and wrote the manuscript; dataanalysisby M.D. and J.T.; data collected by M.D.,
A.E.P, D.S., and A.B.M; all authors discussed the results and contributed towards improving the final

manuscript.

Competing interests

The authors declare no competing interests.

Figure 1| Age and sex differencesin time allocation. Proportion of time spent engaged in a domestic chores,
b childcare, c out-of-camp work, and d leisure activities of individuals across all camps. Solid red lines are
female, dashed blue lines are male. Data for al individuals aged >3.5 years old, N = 151 male, N = 135 female
in al panels. Curves are LOESS (locally estimated scatterplot smoothing) with a 95% confidence interval,
computed with span = 0.75 and degree = 2. Triangles = mean values for individual males, circles = mean values

for individual females.

Figure 2 | Differencesin time allocation between camps and between adultswith and without young

children. Association between non-foraging as a proportion of al out-of-camp work and a adult daylight leisure

time, b adult daylight out-of-camp work time, and c adult |eisure time split by sex across the ten study camps.
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361
362
363
364
365

Lines are the slopes from linear regressions described in the main text and dotted linesin a and b are the 95%

confidence intervals. d time allocation of adult women and men with ayoungest child under the age of 2 years

and ayoungest child between the age of 2 and 10 years (N women with child <2yrs = 35, N women with child

2-10yrs =15, N men with child <2yrs = 33, N men with child 2-10yrs = 13) Child = childcare, Dom = domestic

chores. * Out-of-camp work.
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