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ABSTRACT

An observational study of Maasai women and girls was carried out in an agro-pastoral 

community in Northern Tanzania. This study reveals that the majority of female labour 

time during daylight hours is consumed by the task of child-care and the domestic 

subsistence activities of wood and water collection. The allocation of time among domestic 

activities is examined from an evolutionary perspective.

Demographic data collected in this study allow patterns of child-care to be related to the 

degree of genetic relatedness which exists between infants and their carers. It is argued 

that the investment of time in the care of children by non-matemal carers represents an 

altruistic behaviour for which the ultimate explanation lies in the selective advantage 

conferred upon the carer. This advantage may take the form of an improvement in the 

inclusive fitness of the carer or a benefit to be derived from a reciprocal act at some future 

time.

The patterns of domestic wood and water collection are examined. The results suggest 

that the contribution made by a girl during her period of residence in her natal household is 

sufficient to cover not only the additional demands for these resources which she 

represents but also those of a sibling. This finding is discussed in the context of competing 

evolutionary and economic theories of demographic change.
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CHAPTER 1: INTRODUCTION

L 1 B e h a  v io u r a l  e c o l o g y  i n  a n t h r o p o l o g y

Behavioural ecology seeks to explain behaviour within the framework of Darwinian 

evolutionary theory. This framework rests on the assumption that variation in heritable 

traits leads to variation between individuals in terms of their numbers of surviving 

descendants. Through the process of natural selection those traits which have a propensity 

to lead to the greatest numbers of surviving descendants increase in the frequency with 

which they occur in any population (Smith and Winterhalder 1992).

Behavioural ecology borrows a cost / benefit analysis from economics and uses it for the 

comparison of behavioural alternatives. Alternative behaviours are assessed in terms of 

their probable effect on the numbers of surviving and reproductively viable descendants an 

individual will produce in a given environment. These descendants represent the 

reproductive success or fitness of an individual. Individuals are expected to exhibit 

behaviours which have the highest probable net benefits for their reproductive success. 

Thus predictions can be made about the behaviours which are likely to be seen in specific 

environmental conditions.

1 .2  Op t im a l it y  MODELLING i n  b e h a  v io u r a l  e c o l o g y

Explicit, formal statements of the cost benefit analysis are used as means of formulating 

testable hypotheses about behaviour. This approach is known as optimality modelling. It 

allows quantitative predictions to be made about the variation in behaviour which will 

occur across different environmental circumstances. Observed behaviours are reduced to 4 

components and individuals are predicted to behave optimally with regard to maximising 

their fitness.

14



The 4 components of an optimality model are an actor, a decision, a set of constraints and 

a currency. Such models generally take the form of an individual (the actor) faced with a 

choice between a number of possible behaviours (the decision). The options open to the 

actor are limited by the set of constraints, while the currency provides a unit in which to 

measure the costs and benefits of competing options so as to allow comparison between 

them. The costs and benefits of interest are those which pertain to the fitness of the actor, 

however, for practical as well as theoretical reasons some proxy measure of fitness, often 

time or energy, is usually employed (Borgerhoff Mulder 1991a, Smith and Winterhalder 

1992).

Actors are expected to behave as if they are trying to maximise their fitness benefits. This 

does not necessarily imply that actors consciously choose their behaviours in order to 

achieve maximum fitness benefits. However, through the process of natural selection, 

behaviours which tend to improve fitness outcomes will become prevalent in any 

population.

The use of optimality modelling in the study of human behaviour can be exemplified 

through two studies of food gathering behaviour. The foraging of Alyawara women is 

examined by O’Connel and Hawkes (1981) and the hunting behaviour of Ache men by Hill 

and Hawkes (Hill and Hawkes 1983 cited by Kaplan and Hill 1992). Optimality modelling 

is used to predict the foods which would be taken by these groups if individuals were 

attempting to maximise the rate at which they were able to obtain calories. The predictions 

are fulfilled for the Alyawara in certain environments and for the Ache if only animal 

products were considered.

Both the Alyawara and the Ache violate the predictions of the models by ignoring certain 

vegetable foodstuffs on occasions when their aquisistion would increase caloric returns. 

This finding, rather than negating the approach, throws new light on human foraging 

behaviour by drawing attention to the possible importance of other nutrient contents of 

foods in influencing foraging decisions (Hill 1988).
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optimality modelling has also found application in the study of reproductive behaviour. 

Blurton Jones and Sibly (1978) use the approach to investigate the high inter-birth interval 

among !Kung foragers. They relate this demographic pattern to the practice among !Kung 

women of carrying their infants with them on foraging trips until these infants are around 

four years old and to the dependence of children on their parents for food into their 

teenage years.

Blurton Jones and Sibly (1978) hypothesise that the reproductive rate of !Kung women is 

constrained by the weight which these women are able to carry effectively while foraging. 

Using data on loads carried by !Kung women their model suggests that a lower inter-birth 

interval, by requiring women to carry more than one infant while foraging, would decrease 

the foraging efficiency of these women and so render them less able to provision all their 

dependent offspring. This in turn would decrease the probability of these offspring 

surviving into their reproductive years and so lower the reproductive success of the 

women.

An inter-birth interval of four years therefore appears optimal for the reproductive success 

of !Kung women living in a foraging economy. !Kung women settled at cattle posts and no 

longer constrained by the demands of foraging can and do reduce their inter-birth intervals 

(Blurton Jones 1987).

Mace (1996b) uses a state-dependent optimality model to investigate reproductive 

decisions in a population of Gabbra pastoralists. In order to maximise their reproductive 

success individuals in this population must both raise and marry off their children. The 

marrying off of children carries a cost in terms of livestock, which is higher for boys than 

for girls.

The model investigates the decision as to whether or not to have another child. The model 

suggests that the optimal decision is dependent on the number and sex ratio of existing 

offspring, the size of the livestock holding and the age of the decision maker. Demographic 

data from the study population fit the model well and suggest that men attempt to create a
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family of the size and structure which will maximise their reproductive success given the 

limitations of their wealth.

L  3 Th e  s t u d  y  o f  w o m e n 's  w o r k l o a d s

The cost / benefit approach to the study of behaviour assumes that behaviours are to some 

extent mutually exclusive and that individuals have finite time and energy resources which 

must be apportioned between competing behaviours.

The heavy work loads often experienced by women in developing countries (e.g. Berio 

1984) suggest that these women may face acute problems in allocating their investment of 

time and energy between competing tasks. The study of women’s time allocation is thus of 

interest fi'om a practical point of view for the guidance of development initiatives 

(Borserup 1970). It is also of interest from a theoretical perspective since individuals 

across populations, who share similar characteristics and face similar problems in 

allocating their effort, are expected to arrive at similar solutions (Hames 1992).

Within the study of women’s work-loads the conflicting demands of child-care and 

resource acquisition have received particular attention. A study in the Philippines by 

Popkin (1980) finds that women's involvement in market activities competes with the time 

they spend on child care while Levine (1988) describes similar competition between infant 

feeding and agricultural labour among rural Nepalese women. Hurtado et al (1992) report 

a complex set of trade-ofifs between child care and foraging activities among women fi'om 

two South American foraging societies. Women in these societies varied their behaviour 

according to the availability of different food types and the size of their family.

Hames (1988) finds that among the Ye'kwana a woman with a child aged less than one 

year will spend 90 percent of her labour time on child care. Time spent by Ye'kwana 

women on agricultural labour is found to decrease with increases in time spent nursing. 

Hames suggests that the reciprocal exchange of agricultural labour and child-care may be 

one solution adopted by these women to overcome the conflict between agricultural 

production and child-care.
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The use of other people’s labour offers one possible strategy for women attempting to 

solve their problem of time allocation. A woman who receives help with either child-care 

or labour is likely to benefit in terms of an increased reproductive success brought about 

through any one or more of three ways. These include a reduction in birth interval, an 

increase in household food supply improving levels of family nutrition or an increase in 

child survival as a result of improvements in the quality or quantity of child care (Turke 

1988, Hames 1988). She may also benefit in somatic terms through a reduction in her own 

energy expenditure (Lee 1989).

Assistance with child-care can have associated costs as well as benefits. Borgerhoff 

Mulder and Milton (1985) find an increase in the time taken to respond to signs of infant 

distress to be associated with certain non-matemal carers among the Kipsigi. Popkin 

(1980) finds that the involvement of Filipino women in market activities, in part facilitated 

by the involvement of older children in the care of infants, is associated with an increase in 

food supply but also with poorer infant nutrition. He suggests that this may be the result of 

competition for food occurring between infants and older siblings in the absence of their 

mother. Levine (1988) highlights the risk of infant morbidity resulting from the use of 

weaning foods given to infants by carers in the absence of the infants' mothers.

1 .4  A s s is t a n c e  a s  a n  a l t r u is t ic  b e h a  v io u r

While non-matemal care may prove inferior to matemal care on occasions, the altemative 

may be no care at all. In addition, the interests of a dependent child coincide to a degree 

with those of its mother. It is therefore reasonable to suggest that help with labour or with 

child-care is of benefit both to the recipient women and their children. Such assistance 

confers benefits on the recipients but it also carries costs for the helpers in terms of the 

time and energy which must be diverted from other tasks. This helping behaviour is 

therefore altmistic behaviour as defined by Trivers (1971) and would be expected to occur 

in particular circumstances predicted by theories of the evolution of altmism.
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Altruistic behaviours have been divided into two categories; those performed in the 

expectation of a return act from the recipient of benefit to the initial actor and those which 

an actor directs towards close genetic relatives sharing a common ancestor by direct 

descent. The former are known as acts of reciprocal altruism (Trivers 1971) while the 

latter are covered by the terms nepotistic altruism or kin selection (Hamilton 1964, 

Eberhard 1975).

Acts of reciprocal altruism are favoured in circumstances of frequent interaction between 

actors occurring over an extended period of time (Trivers 1971). Such circumstances 

allow maximum opportunities for return acts to occur and for non-reciprocators to be 

detected.

The concept of nepotistic altruism stems from that of inclusive fitness (Hamilton 1964). 

This is the idea that evolution will favour traits such that an individual will strive to 

maximise not only his/her reproductive success but also that of his/her close genetic 

relations (i.e. individuals tracing direct descent from a common genetic ancestor).

As a consequence of the benefits to be derived in terms of inclusive fitness, an actor can 

be expected to perform an altruistic act when the costs to the actor of performing the act 

are less than the benefits to the recipient multiplied by the degree of relatedness between 

the two individuals (the degree of relatedness being the probability that the two individuals 

share a gene by common descent). This rule was formulated by Hamilton (1964).

Hamilton's Rule can be expressed as the prediction that an altruistic act will occur when 'c 

< br’,where 'c' is the cost to the actor, 'b'is the benefit to the recipient and Y  is the 

coefficient of relatedness between the two individuals. This coefficient is the probability 

that the two individuals share a gene as a result of direct descent from a common ancestor 

(Trivers 1985) 'Costs' and 'benefits', as discussed above, refer to the fitness gains or losses 

experienced by the actor and the recipient as a result of the altruistic act.
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i. 5 L if e  h is t o r y  e f f e c t s  a n d  t h e  e f f e c t s  o f  a g e

The age of an actor can play an important role in mediating the costs and benefits 

associated with altemative courses of behaviour. Shifts in behaviour patterns associated 

with age changes form the central theme of hfe history theory.

Life history theory theory is based on the assumption that successful reproduction requires 

an individual to devote finite resources to the competing uses of growth, maintenence, 

mating and parenting. The timing and pattern of resource allocation between these areas of 

activity have implications for the reproductive success of an organism. The strategies 

employed by organisms in allocating these resources are therefore open to natural selection 

and individual behaviour is expected to be directed towards maximising reproductive 

success (Borgerhoff Mulder 1992a).

Trivers (1974) demonstrates the way in which such decisions over resource allocation have 

the potential to influence the nature of the relationship between parents and their offspring. 

Assuming that the amount of parental investment required by an offspring in order to 

survive and reproduce is finite, and that parental investment results in diminishing returns, 

a point will be reached at which the reproductive success of the parent is best served by 

switching fi'om investment in an existing offspring to investment in further reproduction.

For the parent, the distribution of investment involves the allocation of resources between 

offspring to whom it is equally related. For the offspring however, the decision represents 

the channelling of parental resources away from itself and into individuals (its siblings) 

with whom it shares only a proportion of its genetic material. The result is a conflict of 

interests between the parent and the offspring since, as Trivers notes, an offspring will be 

selected to desire more parental investment than its parent(s) will be selected to give.

The phenomenon of parent-offspring conflict could be expected to occur not only over the 

timing and duration of parental investment but also over the nature of the relationship
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between siblings. The duration and intensity of this conflict are limited by the fact that 

survival and reproduction by each party can contribute to the reproductive success and 

inclusive fitness of the other.

Kaplan (1994) characterises life history strategies as resulting from the trade-off between 

current and future reproduction, since resources devoted to growth and maintenence are 

so employed at the expense of current reproduction but in the service of future 

reproduction. The probable future reproductive output of an individual is largely a function 

of the individual’s age (Fisher 1958). Older individuals are characterised by Fisher as 

having lower reproductive value remaining than younger individuals. As a result older 

individuals are predicted to increase their investment of resources in current rather than 

future reproduction.
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L  6 Th e  EVOLUTION OF REPRODUCTIVE SENESCENCE IN HUMAN FEMALES

The predictions of life history theory have been applied in attempting to account for the 

evolution of reproductive senescence in human females (e.g. Rogers, 1993, Hurtado et al 

1991). The occurrence of reproductive senescence in human females (and possibly the 

females of other primate species (Paul et al 1991)) raises an evolutionary problem. It is 

paradoxical that natural selection, a process which leads towards the maximising of 

individual reproductive success, should maintain the cessation of the ability to reproduce 

prior to the end of the life span of an individual.

Williams (1957) suggested that the evolution of menopause came about because of the 

high risk of mortality during child-birth in older females. Such mortality would deprive 

existing offspring of matemal care and so reduce their chances of survival and future 

reproduction. However, such an explanation simply modifies the initial question of why 

menopause is maintained to a form which questions the mechanism behind the maintenance 

of an increased risk of death in child-birth among older women (Hill and Hurtado 1991).

Post-menopausal women have a residual reproductive value of zero. Life history theory 

would therefore predict a diversion of resources away from future reproduction towards 

present reproduction. For post-menopausal women, no longer able improve their fitness 

through continued reproduction, this implies increased investment in extant children and 

grandchildren.

Hawkes et al (1989) observed that post-menopausal women in a population of Hadza 

foragers spent more time engaged in the energetically expensive task of digging for tubers 

than did women of child-bearing age. They suggest that the resources gained through the 

labour of post-menopausal women are used to help support younger female kin. This, they 

argue, raises the possibility that menopause is maintained because the cessation of 

reproductive activity by women late in life in order to invest time and energy in supporting 

close kin, confers a selective advantage onthese women.
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Attempts to model the mechanism through which human menopause has been maintained 

through natural selection remain equivocal. Hill and Hurtado (1991) using data from a 

population of Ache hunter-gatherers suggest that investment in kin is unlikely to yield 

greater fitness benefits for older women than would continued reproduction. Rogers 

(1993) suggests that the risk of mortality in child-birth is not sufficiently high to account 

for the cessation of reproduction in older women. However, he also suggests that the extra 

investment of time and energy in existing offspring which would be allowed as a result of 

ceasing to invest those resources in the production of further offspring may be sufficient to 

account for the maintenance of menopause. The authors of both papers concede that 

further work will be necessary to improve estimates of the parameters used in their 

models.

Turke (1988) in a study of child-care on a Micronesian island, finds support for his 

hypothesis that, as women pass reproductive age, they will begin to invest resources they 

would previously have used for reproduction in the promotion of reproductive success 

among existing children and grandchildren. Turke contrasts this flow of resources from 

older to younger generations with the idea that the desire for economic support from 

offspring is a driving force behind high fertihty levels. This support, it has been suggested, 

is particularly important for elderly people who are no longer calable of productive labour 

(e.g. Caldwell 1983).

i. 7 E v l o u t io n a r y  AND e c o n o m ic  v ie w s  o f  f e r t il it y , a n d  t h e  c o s t s  a n d  b e n e f it s

OF CHILDREN

Evolutionary theory predicts the use of wealth for the increase of reproductive success. 

Therefore the net flow of wealth between generations should always be from the older to 

the younger (Turke 1988, 1989, Kaplan 1994). This stands in contrast to the economic 

models of fertihty which suggest that children should be used to further the economic 

gains of their parents (e.g. Caldwell 1977, 1983). These economic models see children as a 

route to economic gain and thus predict a net flow of resources from younger to older 

generations.
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Caldwell (1977) sees changes in the economic value of children as being of central 

importance in explaining the dramatic drop in fertility rates which has been recorded in 

developed countries. For Caldwell the explanation for this shift in fertility patterns lies in 

the direction of inter-generation wealth flows. His ‘Wealth Flows’ theory of fertility 

suggests that in high fertility societies the net flow of wealth is up, i.e. from younger to 

older generations. Thus in these societies there is an economic incentive driving the desire 

for children. Low fertility societies are characterised by a net downward flow of wealth, 

i.e. from older to younger generations. In these societies economic incentives serve to 

reduce the demand for children.

Turke (1988, 1989) by contrast, argues that the net flow of wealth is always from older to 

younger generations and that the fall in fertility noted in developed countries has resulted 

from the destruction of kin networks which formerly provided support in child rearing. 

Studies which attempt to measure the costs and benefits of children are o f interest in the 

context of these two opposing theories of fertility.

Cain (1977) looks at income generating activities of children in a Bangladesh village. He 

estimates that by the age of fifteen, boys will have been able to generate sufficient income 

to cover the costs of their consumption up to that age and that by the age of twenty-two 

they will also have been able to compensate for the costs of one female sibling. While this 

study largely ignores the subsistence contribution made by female children, Cain concludes 

that there is an economic rationale behind the high fertility levels observed in the study 

area and that the demand for male children will have a particularly strong effect.

A strong positive correlation between the economic success of families and the total work 

input by children of those families has been reported from Java and Nepal (Nag et al 

1978). Nag et al measure the work input of children in terms of time. They also examine 

patterns of residence and from this suggest that elderly family members receive support 

from younger members.

Nag et al do not address the possibility that greater economic success may have allowed 

both a larger number of children and more numerous work opportunities for these children
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nor do they demonstrate that the elderly are receiving support from younger generations 

rather than providing such support. Never-the-less, they conclude that children bring 

economic benefits both in terms of immediate family income and in terms of old age 

security and they suggest that these benefits provide the rationale behind high levels of 

fertility.

Blurton Jones et al (1989) contrast the foraging returns of children among Hadza and 

IKung foragers. They suggest that as a result of environmental differences, Hadza children 

are able to make a greater contribution to the collection of food items than are IKung 

children. This contribution they argue, is of importance in allowing Hadza women to 

successfully provision a larger number of children and as a result achieve lower inter-birth 

intervals than are found amongst the IKung.

The relationship between energy production and consumption by dependent children in 

different subsistence systems is examined by Ulijaszek (1993). He concludes that birth 

spacing among Gambian cultivators has the effect of producing a ‘pool of adolescent 

labour’ which is instrumental in increasing the ratio of energy production to consumption. 

He contrasts this with the longer birth intervals found among the IKung foragers which he 

suggests is intended to maintain low energy consumption levels in a production system in 

which dependent children have little productive input to make.

Kaplan (1994) uses data on calorific production and consumption from three South 

American fora^ng societies to test the competing predictions of evolutionary and 

economic theories of fertility with regard to the direction of inter-generation wealth flows. 

He shows that in these groups the net flow of food resources is from older generations to 

younger. A finding which he takes as support for an evolutionary approach to fertility.

While the studies outlined above attempt to measure the costs and benefits of children in 

terms of the wealth or food which they produce and consume. Turke (1988, 1989) focuses 

instead on the importance of kin in providing support with child care.
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Turke suggests that daughters make a considerable contribution to the task of child care. 

He finds that among his study population on Ifaluk, women who give birth to a daughter at 

an early stage in their reproductive careers have a significantly improved reproductive 

success. He hypothesises that parents make use of the labour of their daughters in order to 

produce more children. Thus, although daughters provide a service to their parents (an 

upward inter-generation wealth flow), parents use this service in order to produce more 

children and the net wealth flow is therefore downward.

Caldwell and Caldwell (1987) point out the complexities involved in any attempt to 

quantify wealth flows. Wealth must be regarded not only as money but as goods and 

services made available both in the present and in the future. Furthermore, social 

relationships within families must be taken into account in order to understand who is 

responsible for decisions regarding fertility. The impact of wealth flows must be examined 

from the perspective of these decision makers.

1 .8  Fa  c t o r s  in f l  u e n c in g  t h e  a l l o c a  t io n  o f  r e s o u r c e s  b e t w e e n  o f f s p r in g

Given finite parental resources, investment by a parent in one offspring is likely to be at the 

expense of other offspring, both existing and future. Natural selection will favour patterns 

of parental investment in offspring which maximise the reproductive success of the 

individuals who follow them. These patterns may vary with varying characteristics of both 

the offspring and the environment.

Trivers and Willard (1973) suggest that natural selection will favour parents' ability to 

manipulate the sex ratio of their offspring. They predict that parents will invest resources 

where this investment will have the greatest positive effect on the reproductive success of 

offspring. Therefore, they predict that if the reproductive success of males is more variable 

than that of females, and if this reproductive success is open to improvement through 

parental investment, there will be greater parental investment in males because this strategy 

will give highest returns per unit of investment.
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Trivers and Willard (1973) recognise that the future reproductive success of the parents 

must also be taken into account. This will be determined largely by the physical condition 

and age of the individuals concerned (Fisher 1958). Thus a mother in poor physical 

condition may be unable to make the high level of investment needed to guarantee high 

reproductive success for a son without jeopardising her own future reproductive career. 

Instead she may follow a strategy of investment in daughters, whose maximum 

reproductive success is likely to be below the maximum achievable by a son, but whose 

minimum reproductive success will be higher than that of a son and whose investment 

requirements to achieve this minimum are lower than those of a son (Trivers and Willard 

1973).

As well as the residual reproductive value of the parents (Fisher 1953), parental investment 

strategies should take account of the potential for competition or cooperation between 

themselves and their offspring and between existing and fiiture offspring (Hamilton 1964, 

Trivers and Willard 1973). These in turn may depend upon such variables as the age, sex 

and birth order of the offspring, patterns of residence and local patterns of resource use 

and availability (Siefif 1990).

Many studies have examined differences in the amount of parental care received by male 

and female infants (see Siefif 1990 for a review). Voland et al (1991) in a study of an 

historical German population find a higher rate of survival amongst the daughters of high 

status farmers than amongst the sons of these farmers. They suggest that this is a result of 

greater parental investment in daughters reflecting the fact that, of sons, only the first bom 

(who stands to inherit the farm) can expect high reproductive success. Margulis et al 

(1993) find a more prolonged period of breast feeding to be allowed to female infants than 

to male infants among a Hutterite community. They suggest that this serves to promote 

bonding between the mother and daughter from which the mother will benefit in terms of 

aid with household tasks when the daughter is older.

Mace (1996) finds that among Gabra pastoralists reproductive success is positively 

correlated with family herd size and that for men, reproductive success declines with 

increasing numbers of older brothers. She interprets these findings as indicating
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competition between sons for parental investment. Parents are seen as following a strategy 

of investing in such a way as to ensure the reproductive success of a small number of sons 

rather than to share wealth equally and risk universal reproductive failure among sons. 

Mace argues that the sex differences in infant survival rates predicted by Trivers and 

Willard (1973) may often be too crude a measure of parental investment since infanticide 

or extreme parental neglect may be rare. She suggests the examination of patterns of 

distribution of heritable wealth as a more sensitive alternative.

Hrdy and Judge (1993) review inheritance systems and suggest that they follow Darwinian 

predictions by aiming to invest resources in such a way as to maximise reproductive 

success. They argue that the widespread occurrence of primogeniture allowed the 

concentration of land resources sufficient to sustain reproduction in the hands of 

individuals able to maintain control over them and promoted early reproduction among the 

inheritors.

The system of primogeniture was found to be modified with changing economic and social 

conditions. Under conditions of economic expansion wealthy families could afford to 

distribute resources more equitably among offspring without reducing the potency of their 

wealth as a factor promoting reproductive success. Poor families under similar conditions 

are more likely to concentrate their wealth in the hands of single offspring in order to allow 

an increase in family wealth likely to promote reproductive success over future 

generations. Under less favourable economic conditions the reverse was likely as wealthy 

families sought to maintain the value of their holdings by avoiding wide distribution while 

poor families had nothing to lose through the division of resources too poor to guarantee 

reproductive success even if maintained as a whole.

Other modifying factors could include transfer taxes on wealth, promoting ultimogeniture 

as a means of increasing the generation gap between payments, and legal protection for 

women, allowing females the same ability to maintain control over resources as males.

This would increase the equality between male and female inheritance.
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Other studies have examined the effects of factors beside an infant's sex on the care it 

receives. The intensity and form of maternal investment appear sensitive to both offspring 

age and state of health. Hames (1988) finds a decline in the amount of physical care 

received by infants to be associated with increasing infant ages. Kaplan (1994) meanwhile, 

reports that infants require more maternal supervision during their second year of life than 

as new-boms. Mann (1992) looks at the effect of infant health on maternal care in preterm 

twins. She finds that by the age of eight months mothers invest more in care of the 

healthier twin. This she suggests, avoids the risk of wasting resources by investing in an 

infant with a lower chance of survival.

Elements of the social environment have also been suggested to the investment received by 

infants. Chisholm (1983) finds that, in a Navaho community, infants have more interaction 

with their mothers when they live in large camps. They interpret this finding as being due 

to the availability of helpers who can relieve the mother of other tasks. Borgerhoff 

Mulder and Milton (1985) however, do not find an association between infant care and the 

number of potential carers available.

1 .9  Th e  AIMS OF THE PRESENT STUDY

The present study uses , the perspective of behavioural ecology to examine the domestic 

work activities of women and girls in a population of Maasai agro-pastoralists. The 

collection of time allocation data allows the behaviour patterns of subjects to be quantified. 

Variation exists between subjects in terms of their age, and the size and structure of their 

family and residential unit. This allows the comparison of behaviour patterns between 

groups of subjects to be used as a means of investigating the effects of a number of life 

history variables and aspects of the social environment on the activities of subjects.

The activities of child-care and wood and water collection receive particular attention. 

These are important reproductive and subsistence activities and are important consumers 

of the female labour-time which is devoted to them. They are also activities which are 

likely to be influenced by family size and which present opportunities for co-operation 

between family members and between neighbours.
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This study uses child-care as an arena for the study of altruistic behaviour. Knowledge of 

the genetic and social relationships which exist between members of the study population 

allows exploration of the roles of both kin-selection and reciprocity in determining 

responsibility for child-care. Variation in the quantity of care received by individual infants 

is used as basis for investigating the influences of infant sex and age on the investment 

strategies of the carers and influences of the social environment on the amount of care 

received.

The collection of domestic wood and water are subsistence activities in which children 

participate. However the role of children as producers and consumers of these resources 

has received little attention in the literature. The present study measures the contribution 

of different household members to household wood and water provision and attempts to 

quantify the costs and benefits of children in terms of these resources. The results are 

discussed in the context of competing theories of fertility.

Post-reproductive women in the study population participate in all aspects of domestic 

labour to varying degrees. The extent of their involvement in these activities is discussed in 

terms of life history theory and the implications for the transfer of goods and services 

between generations.

The data presented allow some insight into the means of subsistence pursued within a 

population traditionally characterised as pastoralist, but increasingly forced to seek 

alternative means of support.

The thesis uses data both in an exploratory way and for the testing of specific hypothesis. 

The main empirical findings are presented and discussed in chapters 4 ,5 ,6  and 7. Chapter 

4 offers an exploration of female time-budgets among the Maasai and suggests ways in 

which the patterns observed may be related to a body of evolutionary theory. Chapter 5 

sets out to test the hypothesis that a positive correlation exists between the investment of 

time and energy by an individual in providing care to an infant and the degree of genetic 

relatedness which exists between that individual and the infant (a pattern found previously

30



by Hames (1988) in a population of South American cultivators). Chapter 6 focuses on 

differences which emerged in the present study, between individual infants in the amount 

of care they received. An explanation for these differences is sought in the social, 

economic and demographic data which were collected as part of this study. In chapter 7 

data on the net contribution of girls to 2 subsistence activities is examined as a means of 

investigating possible support for 2 competing theories of fertility (Cain 1977, Caldwell 

1977, Turke 1988, 1989). The use of animal labour by women collecting water is also 

explored. This chapter makes use of a number of models. These models were derived from 

the data presented and have not been tested on an independent data set.
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CHAPTER 2: METHODS

2.1  S t u d y  SITE

The study took place among a Maasai community living within the administrative 

boundary of the town of Terat in the Simanjiro District of Arusha Region in northern 

Tanzania (see figures 2.1.1 and 2.1.2).

Simanjiro District was created in 1993, having formerly comprised the northern half of 

Kiteto District. It includes a substantial area of sparsely populated, undulating steppe, 

which provides grazing land for pastoralists.

Terat itself is a town with a population of around 2,000 (National Land Use Planning 

Commission figures for 1992) it has a primary school, two churches, two dispensaries, and 

two maize mills. It is the site of a weekly market at which livestock as well as maize and 

other foods and goods are sold. A cattle dip was built there in the 1970s as part of a large. 

United States funded development project but at the time of the study it had fallen into 

disuse.

2 .2  S tu d  y  p o p u l a  t io n

The Maasai population who formed the focus of this study lived in homesteads within a 

6.5 kilometre radius of Terat. A Maasai homestead consists of a cluster of houses located 

within a thorn bush stockade and surrounding an inner stockade which serves as an 

enclosure for livestock (see figure 2.2.1).
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Figure 2.1.1: The national setting of the study site.

(From Lengesugi 1993)
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Figure 2.1.2: The district setting of the study site.
(From Lengesugi 1993)
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Figure 2.2.1: The layout of a Maasai homestead.
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Within the study population the inhabitants of a homestead usually comprised one or more 

married men  ̂(elders), their wives and the dependent children of their wives. Other 

residents in some homesteads included the widowed mother of one of the married men, 

along with any children dependent on her, and a widowed, divorced or separated daughter 

of one of the married men along with any children dependent on her. The elders were 

sometimes related but sometimes friends or acquaintances.

Within a homestead the adult women generally each have their own house within which 

they cook and sleep along with their dependent children. The term dependent childixn is 

used in this study to denote unmarried girls and uncircumcised boys. Girls usually marry 

between the ages of 13 and 16, following which they go to live in the homestead of their 

husband (Homewood and Rogers 1991, Spencer 1988). The circumcision of boys, which 

occurs around the age of 16 marks their transition to warrior status (Homewood and 

Rogers 1991, Spencer 1988, Saitoti 1986). Following this they spend much of their time 

away from their natal homestead, tending cattle, labouring, trading or socialising (Saitoti 

1986).

Residency in this study, is defined primarily by eating arrangements. The residents of a 

house thus comprised those individuals whose food was prepared within that house. These 

individuals generally also slept within that house. Polygynously married men alternated 

their residence (both eating and sleeping) between the houses of their wives. Temporary 

guests, who were recognised as such by residents, were not defined as residents.

The term household is used in this study to imply all the residents of a single house. The 

term extended household is used to imply the residents of all households of women 

married polygynously to the same husband or the residents of all households dependent on 

the same herd of livestock.

 ̂Marriage among the Maasai is often polygynous. The extent of polygy ny in the study population is 
discussed in chapter 4, section 4.8.
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2 J  P e r m it s  AND c o n s e n t

At the time of the study, Tanzanian government operated through a multi-level, pyrimidal, 

beaurocracey with the President at its apex. This system potentially allows democratic 

decision making to occur at a very local level. It also requires permission to be sought at 

all levels prior to the commencement of research.

Permission to carry out research in Tanzania was gained from the Commission for Science 

and Technology in Dar es Salaam. Permission to work within Arusha region was then 

obtained from the regional administrative headquarters in Arusha. The District 

Commissioner for Simanjiro was sought in Orkesumet and permission granted by him for 

the study to take place in Simanjiro. The village leaders in Terat were asked for their 

permission to work within the administrative boundaries of the village and this having been 

granted the local-level leaders of groups of homesteads were approached and their 

permission gained for work to take place within those homesteads. The elders of each 

homestead were then approached, the study explained to them, and their permission 

obtained for data to be collected within their homestead. Each adult woman within each 

homestead was then approached, the study explained to them and their consent to 

participate was obtained. Two women stated that they did not wish to participate in the 

study and they were not included as subjects.

Thus, as far as possible, the study took place with the permission of all levels of 

administration and with the consent of the subjects. However, the extent to which the 

consent of the subjects was informed and freely given must remain in some degree of 

doubt for two reasons. Firstly, the concept of academic research was completely alien to 

the majority of subjects and several persisted openly in their belief that the project was 

connected to a church or a development agency. This occurred despite their frequently 

being informed that the project was not connected to the church and would, regrettably 

but almost certainly, be of no benefit to them whatsoever. Secondly, it is not clear whether 

women would feel able to object to being included in the study once their husbands had 

granted permission for them to be included. This possibility is of less concern since none of 

the women included in the study showed any reluctance to participate and all, at times.
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showed themselves able to refuse to take part in interviews or discussions when tired or 

busy.

2 .4  S e l e c t io n  o f  t h e  s t u d y  s a m p l e

It was initially intended to conduct a demographic survey over a large number of 

homesteads from which a sample could then be selected using a stratified random 

procedure. However, it rapidly became clear that this would not be possible because of the 

time needed to gain the confidence of the subjects before such a survey could take place. It 

was therefore decided to include all consenting adult residents of homesteads whose elders 

had agreed to participate and all children resident in these homesteads.

The criteria for a homestead to be included in the study were thus that the homestead had 

been located by the project and that the elders of that homestead had given permission for 

the homestead to be included in the study. The process of locating homesteads and gaining 

permission from the elders continued until the maximum possible number had been 

included given the available study time.

Homesteads tended to be grouped together in certain areas and, given that a very thorough 

exploration of the area was undertaken, it seems unlikely that any were not located. Many 

homesteads were located but not subsequently included in the study because the time 

available did not allow their inclusion. No elders refused to allow their homestead to be 

included in the study, although locating the elders and gaining their permission often 

involved repeated visits to the homestead.
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Eleven homesteads were finally included in the study. They varied in terms of the number 

of houses and residents. Table 2.4 shows the numbers of residents and houses in each of 

the study homesteads.

Homestead Households Extended Homestead
Number (houses) Households Residents

1 2 2 9
2 3 2 11
3 3 1 14
4 4 2 16
5 4 4 19
6 5 2 30
7 5 3 30
8 6 3 34
9 7 3 35
10 9 5 46
11 20 6 79

Total 68 33 323

Table 2.4.1: The composition of study homesteads.

2 .5  H a b it u a  t io n  o f  s u b j e c t s

Subjects were, from the first, politely hospitable towards project workers*, and the 

project would not have been possible without the remarkable degree of patience and 

kindness which they demonstrated over the study period. However, the initial reaction 

among the majority of women and children to the presence of a European, male researcher 

was one of suspicion and some degree of fear which later gave way to intense curiosity.

Among many of the men there were initial suspicions regarding the nature of the project. 

These centred mainly on fears over land grabbing by outsiders as well as local political 

issues. Once their suspicions were overcome most men were willing to involve themselves 

in the project. However, given the project's focus on women, overactive participation by 

the men had to be discouraged.

In order to collect reliable data from interviews and discussions it was necessary to build 

some degree of trust between subjects and project workers. Furthermore, the collection of
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observational data required that all homestead residents be sufficiently familiar with the 

project workers presence that their behaviour would not alter substantially during periods 

of observation.

Building trust and familiarity between project workers and subjects was a process which 

continued throughout the duration of the study. However, between March and August 

1994, prior to the collection of observational data, an intense programme of 

familiarisation was undertaken. This began with daily visits to all study homesteads during 

which informal conversations took place with residents. These conversations focused on 

aspects of Maasai life and on the purpose and nature of the study. Women who retreated 

into their houses to avoid contact with project workers were visited in their houses and 

children were greeted, talked to and played with.

Gradually the length of time spent in each homestead on each visit was increased, semi

structured interviews were carried out and trial periods of observational data collection 

took place, the data from which were later discarded. In this way homestead residents 

became accustomed to the presence and activities of project workers who were then able 

to play a largely passive role in the daily life of the homestead. During the collection of 

observational data, observers were able to enter houses when necessary, uninvited, in 

order to record an observation.

2  6  Pa y m e n t  o f  s u b j e c t s

Subjects received no formal payment for their contribution to the study. However, 

whenever a project worker spent a full day at a study house, the woman of that house was 

given a small packet of sugar. This served as a token of appreciation for the hospitality 

shown and helped to ensure that if tea was offered to project workers the household would 

not lose out as a result.
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2 .7  F ie l d  a s s is t a n t s

Four field assistants were employed to collect data and to act as interpreters. The 

assistants were all Maasai men, educated to at least secondary school level and able to 

speak and write in Swahili, Maa and English. None of the assistants was from the study 

area.

The field assistants proved invaluable. They increased the quantity of data which could be 

collected in the available time and through their translation they facilitated communication 

with subjects. They were familiar with the pattern of life in a Maasai homestead and were 

able to offer explanations for actions whose purpose was not initially apparent. They 

struck up friendships throughout the study population which helped ensure that project 

workers were always tolerated and often welcomed in the homesteads, and through their 

conversations with local residents they were often able to provide useful information and 

to cross check interview data.

2 .7 .1  T ra in in g  a n d  m o n ito r in g  o f  a ssista n ts

The broad aims of the project were explained to the field assistants but specific hypotheses 

were not discussed. The assistants received intensive training in observational methods 

over a period of six weeks prior to the start of data collection. This training took the form 

of supervised trial observation days which were repeated with progressively less 

supervision until observers were confident with the procedure and their observations 

matched my own. Observers were rotated between subjects over the period of data 

collection in order to counteract any Systematic bias resulting from inter-observer 

differences.

Since data were collected by a number of individuals it was desirable to obtain some 

measure of the level of inter-observer reliability. In order to achieve this, observers were 

paired with each other for half-day periods. During these half-days observers observed the 

same subjects as their partners at the same times, but made their recordings independently 

of each other. This was repeated until each observer had been paired with each other 

observer for 2 to 5 half-days. Pairwise comparisons between observers were made as the
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presence of all four observers in one homestead, simultaneously following one subject was 

thought likely to cause severe and unwelcome disruption to homestead life. Data on inter

observer reliability were collected towards the end of the study period (November 1994).

The observations made during these half-days were coded (see section 2.8) and the level of 

agreement between each pair of observers was calculated in terms of the percentage of 

observations receiving the same code. These results are shown in table 2.7.1.

Obsewer pair Number of half-day 
recording sessions

Number of 
observations

Percentage
agreement

V-S 5 102 94
V-F 3 68 88
V-C 2 45 87
F-S 4 93 92
F-C 4 93 90
C-S 3 52 79

Table 2.7.1: Level of agreement between observers.

Table 2.7.2 shows the level of agreement between observers for the main categories of 

behaviour observed.

Percentage Agreement Between Pairs of 
Observers

V-S V-F V-C F-S F-C C-S
Child-care 77 64 100 68 75 63
Food preparation/ 
Eating

80 100 89 90 100 61

Leisure 91 78 75 78 83 63
Water Collection 100 100 - 100 50 -

Wood Collection 100 - 71 96 88 -
Table 2.7.2: The level of agreement between observers for the main activity 
categories .

See chapter 4, section 4.3.3 for definitions of the behaviour categories.
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The figures shown in table 2.7.2 suggest that the level of agreement between observers for 

the behaviour category ‘Child-care’ is sometimes lower than might be considered desirable 

given the importance of this behaviour the subsequent analysis (see chapters 4 and 5). 

These figures are based on agreement between observers for each observation. Table 2.7.3 

shows the percentage of observations recorded as child-care by each observer during each 

half-day recording session. These figures suggest that much of the variation apparent the 

data shown in table 2.7.2 results from differences in the timing of the observations rather 

than differences between observers in the definition of the behaviour.

Obsener Pair

V-S
observer

V-F
observer

V-C
observer

F-S
observer

F-C
observer

C-S
observer

Recording
session

1
2
3
4
5

17 17
4 4
33 33
21 14
48 43

22 11
5 8
18 22

11 11 11 11

23 28

6
21

6
25

39
38
4

33
33
0

Table 2.7.3: The percentage of observations in each half-day recording session 
which were recorded as ‘child-care’ by each observer in each observer pair.

The proximity of the homesteads to each other allowed monitoring of work by all 

assistants throughout each observation day. In addition, accommodation for all project 

workers was provided at a single location in Terat. This allowed a review of the day's 

work every evening, during which any queries arising from the data could be discussed 

with the field assistants. It also allowed data collection to be planned on a daily basis and 

ensured that work began at the same time each morning.
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2 .8  O b s e r v a t io n a l  m e t h o d s

Quantitative time-allocation data form the empirical core of the present study. All such 

data presented in this thesis were collected by field assistants working under my 

supervision.

Time-allocation data were collected by instantaneous scans of focal subjects (Altmann 

1974, Martin and Bateson 1986). Each subject was followed continuously by an observer 

over a number of 11 hour sampling-days. Throughout these days the behaviour of the 

subject was recorded by instantaneous scans. Scans took place at 15 minute intervals. 

Observation intervals were timed using a bleeper. Thus, whenever the bleeper sounded the 

observer would record details of the subject's behaviour at that moment.

Data recorded in this way have been found reliable in estimating the proportion of time 

spent in various activities by subjects (Dunbar 1976). Such data can also form a good basis 

for cross cultural comparisons (Gross 1984, Borgerhoff Mulder and Caro 1985).

Throughout each observation day each observer was required to keep his assigned focal 

subject within sight but to avoid initiating interactions with him/her or with other residents 

of the homestead. In order to do this observers would select a position within the 

homestead from which they could monitor the subject’s behaviour, and remain seated, 

there. If the subject entered a house the observer would look into the house at the time of 

recording. If the subject left the homestead the observer would follow if necessary in order 

to continue observation.

Sampling of focal subjects was preferred over the method of data collection by random 

spot checks used in a number of anthropological studies (e.g. Hames 1987, Paolisso et al 

1989). It was felt that focal subject sampling was better suited to the comparison of the 

behaviour of individuals within a population. By following all subjects across the same 

period of time effects due to time of day were controlled for. Seasonality effects 

(Borgerhoff* - Mulder and Caro 1985) were avoided because of the short (four month) 

duration of the observation period and because of the continuing drought over that period 

(the influence of the drought on the study is considered further in chapter 8, section 4).

44



In selecting the time interval between scans it was necessary to take several factors into 

account. Observers were recording a variety of data and sufficient time was necessary 

between scans to allow these data to be recorded accurately. Observers were required to 

carry out observations over 11 hour days. This again increased the desirable interval 

between observations in order to reduce the effects of fatigue on the part of the observers 

and the observed. Too large an interval was however, also undesirable since this would 

reduce the level of detail recorded for some types of child-care data (see chapter 3). An 

interval of 15 minutes was chosen as a compromise in order to fulfil the various demands 

of the study.

The majority of statistical tests performed in this thesis treat individual subjects as the units 

of analysis. In making comparisons between individuals, setting the length of interval 

between scans is of less importance than ensuring that methods of data collection remain 

constant across all subjects. This is because the differences (or similarities) between 

subjects are of more importance in the present study than the precise amount of time 

allocated to different behaviours. Nevertheless, because of the centrality of observed 

patterns of child-care to this study, and because one analysis has been attempted in which 

the observations themselves have been used as the unit of analysis (see chapter 5), the 

effect of the sample interval on observations of child-care has been investigated.

In order to investigate the effect of altering the length of the interval between scans, six 

infants were selected using a random number table. For each of these infants each 

observation made was compared with that made 15, 30, 45, 60, 75, 90, 105 and 120 

minutes later (observations were of the identity of the carer, where no care was taking 

place the infant itself was recorded as the carer). The proportion of observations remaining 

unchanged from the previous observation was recorded for each of these intervals. The 

results suggest that lengthening the interval between scans confers no great advantage in 

terms of the independence of observations. The results are shown in figure 2.8.1.

An ideal interval between scans would be one which ensures independence between 

observations. In order to establish such an interval it would be necessary to take account
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of the average length of the bouts of the behaviour being observed. In the case of child

care beha\aour this is not possible since bout length is likely to vary with a number of 

factors including the age of the child, the age and identity of the carer and the nature of the 

care being performed. By lengthening the interval between scans the number of 

observ ations of infrequent behaviours, such as child care, would be greatly reduced 

making any analysis difficult. Furthermore, as the inter\^als between scans increase the 

scans become more liable to circadian effects. For these reasons the interval between scans 

has been set largely on practical grounds, and efforts have been concentrated on ensuring 

equality in the contributions to the data set made by each individual subject.
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Figure 2.8.1: The effect of lengthening the interval between scans on the percentage 
of observations which remain the same as the previous observation.

All recording of observational data took place on prepared check sheets. Observers were 

required to fill in a 1 or 2 line description of the subject's behaviour at the time of the scan. 

This method was preferred over the use of numerical coding at the time of recording both 

because it made training of observers easier and because it allowed easy discussion of 

records at the end of each day.
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Although numerical codes were not used at the time of recording, it was never the less 

necessary to categorise the observed behaviours, thereby reducing them to some common 

denominator and allowing comparisons to be made across subjects (Gross 1984). In this 

study as in others (Borgerhoff Mulder and Caro 1985) behaviours were categorised 

according to the observer's perception of their intended consequences. This categorisation 

was aided by the fact that observers watched the subjects over 11 hour periods and the 

intended consequences of a behaviour ambiguous at the time of recording could often be 

deduced through further observation.

Behavioural categories were decided upon following a period of trial observations within a 

number of homesteads. Precise definitions of the behavioural categories used varied 

depending on the nature of the data being collected. They are discussed, where 

appropriate, in the chapters which follow.

Observation in the homesteads took place between 07.30 and 18.30 hours. This allowed 

sufficient time for project workers to make their journeys to and from the homesteads in 

some degree of daylight. It was hoped that the use of an eleven hour sampling day would 

to some extent force subjects to continue with their usual routine despite the presence of 

an observer.

Observers arrived at the homesteads at least 20 minutes prior to the start of observation. 

This allowed greetings and news to be exchanged with homestead residents before 

observation began and, so helped to limit the effect of the observers’ presence on the 

recorded behaviour of the subjects.

Occasionally observers would be invited into one of the houses for a drink or something to 

eat. If this coincided with a scan the observation was missed. Such invitations were rare, 

occurred across the study population and varied in their timing. Observers never missed 

consecutive observations and the introduction of bias into the sample in this way seems 

unlikely. Tea, the usual form of hospitality, was usually offered to the observers where 

they were sitting. Offers of hospitality were generally accepted as refusal could cause
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offence. Sometimes such occasions also provided useful opportunities for informal 

discussion with subjects about matters relevant to the study.

The selection of houses for observation took place daily with the use of a random number 

table, but with the provision that, once a household had been observed it was excluded 

from further observation until all other households had also been observed. In this way 

subjects were prevented from predicting the daily movements of the project and altering 

their behaviour accordingly. Once all subjects had been recorded over one day, a second 

round of recording was begun and this was followed by a third round of recording.

A weekly market was held in Terat on Thursdays. As the majority of adults spent all day at 

the market, no observations were carried out in the homesteads on Thursdays.

2 .9  In t e r  v ie w  m e t h o d s

Various data were collected through discussions or semi-structured interviews with 

subjects. Data collected through interview can be susceptible to biases and inaccuracies 

arising for a number of possible reasons. These include subjects' lack of familiarity with the 

interview process, their suspicion or misunderstanding of its aims and their desire to please 

or mislead the interviewer (Mitchell and Slim 1991).

The present study used a variety of means to attempt to maximise the accuracy of 

interview data. Data were only used from interviews with subjects who were very well 

acquainted with the project workers (see section 2.5). All interviews were conducted by 

me and through the same interpreter. Formal structured interviews were often avoided in 

favour of data collection through informal, semi-structured conversations. This allowed a 

potentially more natural and less threatening form of interaction between subjects and 

project workers. Where ever possible data were cross checked through further interviews 

and casual conversations with the respondent and with other subjects throughout the study 

period. The 24 hour recall period favoured, for its relative accuracy, in food consumption 

surveys (e.g. Jelliffe 1966, Fleuret 1979, Campbell 1987) was used whenever this was 

feasible.
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2  9.1 Demographic data

A census was carried out of all homesteads involved in the study. Data on the names and 

ages of, and the social and biological relationships between, homestead residents were 

collected through interviews with all adult female subjects.

Each woman was asked to list her offspring, beginning with the youngest, and to give the 

name, sex, year of birth (see below) and current place of residence of each. Each woman 

was then asked for the name, sex and year of birth of anyone resident in her house who 

was not one of her own offspring, and their relationship to the woman was determined.

Over time all project workers met all homestead residents and were thus able to verify the 

data collected to some extent. In order to collect the time allocation data it was necessary 

for project workers to be able to identify all homestead residents.

While the full birth-history interview described above provided a useful, standard format 

for the collection of the demographic data used in this study, it was felt that data on people 

not resident in the homestead were prone to inaccuracies and difficult to verify. For this 

reason no use has been made of the birth histories collected beyond the identification of 

homestead residents, the definition of their relationships to each other and the estimation 

of their ages.

Establishing the ages of individuals in a non-literate society with no medical records is 

difficult. A local events calendar was used in this, as in other demographic studies (e.g. 

Borgerhoff Mulder 1992b) to try to place the year of birth of individuals.

The calendar was compiled through discussions with local people. A number of events 

were identified and dated, allowing those years to be used as reference points. The Maasai 

age set system (Homewood and Rogers 1991) was also used as a guide. In this system 

groups of males are circumcised at known intervals and then pass through a series of 

ceremonies, again at known intervals, culminating in their reaching the status of elders.

49



Each group has a distinctive name, and events can thus be related to the status of any 

particular group at the time of the event. A finer grained estimate of the relative ages of 

younger children was achieved by ageing them as older or younger with respect to each 

other.

Demographic data were updated throughout the study as new data and previous 

inaccuracies came to light through informal conversations with subjects. Even so, there 

was probably a tendency for informants to 'clump' dates around important events, and the 

estimate of ages remains very much a best guess.

The variable "age" in this study refers to an individual's age at the beginning of the 

behavioural study (August 1994). The ages of the mothers of infants in the study sample 

are given in table 2.9.1.

Age of woman Frequency
(in years) in sample

20 5
24 1
25 1
26 6
27 2
28 2
29 4
30 5
32 1
33 1
34 2
35 4
37 1
38 1
39 1
40 2
41 2

unknown 4
Total 45

Table 2.9.1: The ages of the mothers of infants in the study sample.
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2 .1 0  M e a s u r e m e n t  o f  d is t a n c e  a n d  a r e a

The areas of land holdings were estimated by pacing out the perimeter as marked by a 

boundary fence or indicated by a respondent. The areas of crop sown were estimated in 

the same manner. Distances were measured in miles using a mechanical pedometer. 

Whenever possible distances were measured a number of times and the average pedometer 

reading was used.

2 .11  Tr a n s p o r t

A four-wheel drive vehicle (Suzuki Samurai) was purchased and used for transport 

between Arusha and Terat. This journey was made on a fortnightly basis in order to buy 

food. The vehicle was also used on occasions when medical help was needed for project 

members or local residents. Daily travel around the study site was done on foot. This was 

in order to minimise the disturbance caused by the arrival of project workers at a 

homestead and to reduce the number of requests for non-emergency transport in the 

vehicle.

2 .1 2  A n a l  y s is  o f  d a  ta

Data analysis was performed using the SPSS spread sheet (version 6.1). The lack of 

normally distributed data for some variables, and the small sample sizes involved in some 

analysis have lead to the use of non-parametric tests for the majority of analyses in this 

study (Seigel and Castellan 1988). Where parametric tests have been used the distribution 

of the dependent variables has been examined using a variety of tests to ensure that the 

assumptions of normality are met or are not seriously violated (Norusis 1995). The tests 

used are fairly robust with respect to the assumption of normality (Norusis 1995). All tests 

performed are 2-tailed.
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2.1 3  Tim e t a b l e  f o r  f ie l d  w o r k

• M id Novembei^ - mid December 1993

Arrive in Dar es Salaam - finalise research permit - collect car - arrange tax and insurance - 

arrange resident’s permit.

• M id December 1993 - mid Januaiy 1994

Drive to Ngorongoro - meet with Ngorongoro staff about a possible study site - meet with 

MP for Loliondo - return to Arusha - arrange permit for work in Arusha region - meet 

Ngorongoro stafif - return to Ngorongoro for further discussions with staff- return to 

Arusha - arrange accommodation in Arusha - start looking for field assistants - visit Terat.

• M id  - end January 1994

Travel round Simanjiro with guide - look at possible study sites - meet local administration

- try to meet with the District Commissioner for Simanjiro at Orkesumet.

• February 1994

Find field assistant - return to Orkesumet to meet the District Commissioner - arrange 

permission to work in Simanjiro - return to Terat - contact all levels of local administration

- arrange permission to work in Terat - arrange accommodation in Terat.

• March - mid April 1994

Travel round the study site on foot finding homesteads and getting permission from elders 

to work in the homesteads - begin habituating subjects - begin census work.

• M id - end April 1994

Return to UK for meeting with supervisor

• May - June 1994

Continue obtaining permission from elders and collecting census data - start piloting 

observational methods
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• Jmm - mid July 1994

Recruit extra field assistants and cook - arrange additional accommodation - finalise 

methods and check sheets - introduce assistants to village authorities and homestead elders 

- train field assistants and habituate women and children.

• M id July - December 1994 

Data collection.
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CHAPTER 3: SUBSISTENCE AND COMMERCIAL ACTIVITIES

3 .1  In t r o d u c t io n

The Maasai are known as a traditionally pastoralist people, gaining subsistence from their 

animals in a manner which has been likened to parasitism (Dyson-Hudson 1980). Sections 

of Maasai society have, over certain periods of their history, exhibited a highly specialized 

pastoralist way of life, although debate continues as to the extent of both the 

specialization and its spread through the Maa speaking community (Galaty 1993).

Today among Tanzanian Maasai subsistence pastoralism has declined greatly. This decline 

has occurred largely as a result of the alienation of the Maasai from former grazing lands 

by currently more powerful groups (including Europeans and North Americans) who use 

the land to raise crops (Galaty 1994) or for wildlife conservation (Homewood and Rogers 

1991).

The present study is concerned neither with the history of the Maasai nor with the political 

changes which underlie their current plight. However, an outline of the economic activities 

of the study population provides a useful context within which to place the elements of 

Maasai life examined in subsequent chapters. Although many social customs which may 

have arisen from a pastoralist way of life (Spear 1993) retain their importance, the majority 

of Tanzanian Maasai support themselves, at least in part, through activities other than 

subsistence pastoralism. In this chapter the variety of economic and subsistence activities 

performed by members of the study population is explored.

3 .2  L iv e s t o c k  H o l d in g s

The assessment of livestock holdings among pastoralists is notoriously difficult (Dahl and 

Hjort 1976, Homewood and Rogers 1991). Reports of livestock numbers by the herders 

themselves may be inaccurate for a variety of reasons. Locally held taboos may also serve
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to inhibit the discussion of wealth (e.g.Herren 1990). The counting of animals by 

researchers can present difficulties not only because of the numbers which may be involved 

but also because grazing practices may result in the splitting of the herd between the 

homestead and one or more temporary cattle camps (Homewood and Rogers 1991, Sellen 

1995). The animals present at the homestead (the domestic herd) may therefore represent 

an underestimate of total livestock holdings.

The process can be complicated further by the problem of defining ownership. This 

problem arises since responsibility for daily management decisions, access to products and 

ultimate decisions over the sale or slaughter of any one animal may fall to different 

individuals (Spencer 1965, Borgerhoff Mulder and Sellen 1994). Thus an adult male herd- 

owner may be responsible for the daily management of a large number of animals but he 

may not have the right to sell or dispose of all of those animals in ‘his’ herd. His wives may 

have access to particular animals for milk or for hides and his sons may lay an ultimate 

claim to some animals for the establishment of their own herds. These factors must be born 

in mind when interpreting crude livestock counts.

The present discussion focuses on the animals present in the domestic herd. This is because 

it is these animals which are available for daily subsistence and which influence daily 

human activities. It has also been possible to estimate livestock holdings in the domestic 

herds directly, through counting, even though the finer details of access and ownership 

were not fully unraveled.

For this study the domestic herd is defined as those animals (cattle, sheep and goats) to 

which extended-household members have access on a daily basis. I use the term ‘extended- 

household’ to include a male herd-owner, his wives and their dependent children. I also 

include the widowed mother of the herd-owner, where she is present in the homestead, 

and any dependent children living in her household. Also included are any divorced or 

widowed daughters of the herd-owner along with their dependent children.

In one instance the extended-household and the domestic herd were distributed across two 

homesteads. These homesteads were within a two-hour walk of each other and there was
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daily contact and movement of resources between them. The animals housed in the two 

homesteads were managed as a single herd. These animals were controlled by one man 

(the head of the homesteads) and ten other married adult males (his sons and other close 

male relatives). When calculating the sizes of domestic herds this single body of animals 

has been divided and treated as eleven separate herds of equal size. In the absence of 

detailed information about the ownership of individual animals within the homesteads it 

was felt that a more accurate reflection of wealth would be achieved by partitioning the 

herd in this way.

In several instances the animals of the domestic herd were housed within a neighboring 

homestead and lived as part of the herd in that homestead. This arrangement allowed small 

numbers of animals to be formed into larger groups to make more efficient use of labour 

for herding. Animals housed in a neighbouring homestead have been treated as part of the 

domestic herd if the family dependent on them had access to them on daily basis.

Conversations and interviews with subjects suggested that, in the majority of cases, the 

animals present represented the total livestock holdings of the individuals concerned. This 

view is to some extent supported by a number of observations. The variation which existed 

in the size of domestic herds suggests that sufficient local grazing was available to support 

herds larger than those which were present in many homesteads. The addition of new 

animals to domestic herds was always reported by informants as being through purchase 

rather than the return of animals from cattle camps. These additions were of one or two 

individual animals only at any one time and were not accompanied by the arrival of 

additional people. They thus did not have the appearance of a herd returning to the 

homestead from a cattle camp.

There was considerable variation between homesteads in the numbers of cattle and small 

stock (sheep and goats) present (see table 3.2.1). This finding is consistent with those of a - 

number of previous studies of pastoralist groups (Little 1985, Herren 1990, Borgerhoff 

Mulder 1991b). These studies suggest a trend towards greater wealth differentiation 

accompanying the dual processes of incorporation into and marginalisation within, national 

market economies.
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Cattle Small stock
0 0
0 0
0 0
0 10
0 20
8 10

27 74
24 60
50 30
76 400
500 200

Table 3.2.1: The numbers of livestock present in each of the study homesteads.

The livestock holdings of different herd-owners differ in terms of their species 

composition. In order to facilitate between herd comparisons it is useful to convert these 

different species into a single unifying unit of measurement. A number of previous studies 

have done this, their units being based on various criteria, including the mean live-weight 

of the animals and their grazing requirements. Each unit has limitations associated with the 

extent to which it can be generalised across situations (see Dahl and Hjort (1976) for a 

review).

For the purpose of the present study all that was required was a means of placing the 

livestock holdings of the study population in the context of the holdings of other 

pastoralist groups. For this purpose there was no intuitive reason to prefer any particular 

unit above others. In practice the differences which exist between the various units were 

not of sufficient magnitude to alter the broad picture presented here.
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The livestock holdings of the different herd-owners in terms livestock units using the F AO 

(1967) conversion rates (1 head cattle = 0.8 units and 1 head of small stock = 0.1 units) 

are given in table 3.2.2.

Herd size in 
TLU

Wealth Rank * Frequency in 
sample

Herd Owner 
Number

0 VP 9 1-9
0.4 VP 1 10
1.6 VP 1 11
4.8 VP 1 12
5 p 1 13

5.2 p 1 14
6 p 1 15

7.4 p 1 16
9.8 M 1 17
25 R 1 18
43 R 1 19
47 R iT 20

Following Herren (1990). VP = Veiy Poor, P = Poor,
M = moderately well-off, R = Rich, (see below).

Table 3.2.2: The livestock holdings of herd owners in the sample, expressed as 
Tropical Livestock Units and the wealth rank of these herd owners.

The figures in table 3.2.2 suggest that in terms of livestock holdings the study population 

are less well off than the Ngorongoro Maasai studied by Homewood and Rogers (1991). 

Homewood and Rogers report cattle holdings of 10 - 100 for 70 percent of herd-owners 

in Ngorongoro, with 15 percent holding more than 100 and 15 percent less than 10 head 

of cattle. The present study finds 54 percent of herd-owners with fewer than ten cattle and 

46 percent with between ten and fifty cattle. No herd-owner was found to own more than 

fifty cattle and 35 percent owned no cattle.

Herren (1990) reports that among the Mukogodo Maasai of Kenya, subjects rated as ‘rich’ 

those herd owners owning more than 20 livestock units. Those with between 10 and 20 

units were rated as ‘moderately well-off, those owning from 5 to 9 units were rated as 

‘poor’ and those with fewer than 5 units ‘very poor’. Raters felt that rich herd-owners 

would be able to live comfortably while poor herd-owners would not get by unaided.

These 11 herd owners have access to animals composing a single herd and flock distributed over two 
homesteads. For the purposes of the present analysis, and in the absence of more detailed information the 
animals have been divided equally between the married men who are supported by animals in the herd and 
flock and who participate in decisions over the management of the herd and flock.
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The wealth rankings of herd-owners, following Herren’s (1990) system of categorisation, 

are shown in table 3.2.2 above. Forty two percent of herd-owners in the present study are 

classed as rich while 55 percent are classed as poor or very poor. This result again serves 

to highlight the extent of wealth differentiation in the study population.

The current study was conducted during a period of severe drought. Such droughts can 

cause massive reductions in herd sizes with losses of up to 60 percent of cattle reported 

(Nestel 1986, McCabe 1987). Given the possibility of a sudden, catastrophic fall in 

livestock numbers it was of interest to discover whether the high frequency of small or 

non-existent herds observed was directly attributable to the ongoing drought.

In order to gain some insight into the effect of the drought, subjects were asked about 

their livestock holdings over the past three years. Although rapid loss of livestock was 

reported over the period of drought, the pre-drought holdings reported were not 

sufficiently different from those observed to place herd-owners currently rated as poor or 

very poor (following Herren 1990) in the medium or rich categories.

If the period of recollection was extended beyond ten years, much greater changes in 

livestock holdings were reported. Although such reports should be interpreted with great 

caution, the picture which emerges is one of a steady decline in livestock holdings for the 

majority of herd-owners over the past 10 to 20 years. The drought at the time of the study, 

while creating considerable hardships for the study population, did not on its own appear 

to account for the overall economic situation of the community. Such droughts do 

however, serve to exacerbate the long-term problems of loss of grazing resources and 

marginalisation which are increasingly felt by pastoralist communities (Herren 1990).

In order to gain a more detailed picture of the wealth and subsistence implications of 

various livestock holdings a number of studies have examined the ratio of animals to 

humans. These studies vary in the units they use. Some have been content with measures 

of livestock per capita (e.g. Kjaerby (1979), Evangelou (1984)). Other more detailed 

nutritional studies have chosen to break down the human population by age and sex and
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convert these figures to units based on the nutritional requirements of an adult male (e.g. 

Nestel (1985), Homewood and Rogers (1991)).

As the present study is concerned only with generating a general picture of livestock 

holdings in the study population, and since detailed data on individual consumption 

patterns were not collected, a simple calculation of livestock units per capita for each 

domestic herd has been performed. In the case of the eleven herds estimated by division of 

a single body of animals the per capita figure was calculated through the division of the 

total number of animals present by the total number of people present in the two 

homesteads. The results are shown in table 3.2.3.

TLUs Per Person Frequency in sample Herd Owner Number
0 9 1-9

0.3 1 13
0.4 2 10,16
0.6 3 12,14,17
0.7 1 18
0.8 2 11
0.9 1 15
3 1 19

3.8 11 20

Table 3.2.3: Livestock holdings expressed as Tropical Livestock Units per person.

The mean number of livestock units per person among domestic herds in the study 

population is 1.6. This is considerably lower than the equivalent of 3.7 livestock units per 

person calculated by Evangelou (1984) as the mean for the whole of Maasai land. The 

figure also falls below the equivalent of 12 livestock units per person given by Nestel 

(1986) for group-ranching Maasai in Kenya and the figures quoted in Galvin (1992) for 

Turkana and Rendille pastoralists, of 3 to 3.5 livestock units per person.

Estimates of the number of livestock units per person required in order to meet subsistence 

needs vary from study to study. Dahl and Hjort (1976) quote Allan (1967) as suggesting 

the equivalent of 4.8 cattle per adult as the lower limit for subsistence. Their own estimates 

are higher at 5.8 or 13 cattle equivalents per person, depending on whether the calculation 

is based on the protein yield or the calorific yield. Kjaerby (1979) estimates that 5 cattle
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per capita are needed for subsistence in a Barabeig community with an economy in which 

livestock are exchanged for grain.

Despite the variation outlined in estimates of the per capita livestock needs for subsistence 

it is apparent that a large proportion of the study population would be unable to subsist 

from pastoralism alone. A number of other economic activities were practiced to varying 

extents by both men and women in the study population and these will be outlined in the 

course of this chapter.

3 .3  M il k in g  AND t h e  s a l e  o f  m i l k

Domestic herd sizes and compositions for those homesteads with animals differ 

considerably within the study population (see table 3.2.2 above). Grandin (1988) however, 

observes that milking practices involve balancing human milk needs against those of the 

young animals and that differences in livestock holdings are not necessarily translated into 

differences in milk offtake. Differences in the numbers of animals milked, the frequency of 

milking and the amount of milk taken may result in similar milk yields for richer and poorer 

households, but allow the richer households to invest more of their milk in the survival and 

growth of their animals.

Grandin (1988) suggests that the sale of milk can represent an important source of income 

for both rich and poor households. In the present study however, sale of milk was only 

reported among women from the households having the most cattle. Even then, such sales 

were reported as occurring only during times of milk surplus and were neither observed 

nor reported during the time of the study.
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3 .4  D r o u g h t  RELIEF

During the first 6 months of the study, maize was distributed periodically among the 

population of Terat by government and church organisations as part of a programme to 

help relieve the effects of the drought. Members of all homesteads involved in the study 

were in receipt of this grain.

3 .5  C u l t iv a t io n

Small-scale subsistence cultivation by sections of the Maasai community has occurred 

historically (Spear 1993) and continues to date (Homewood and Rogers 1991). This 

cultivation provides a source of maize and beans which form important supplements to the 

traditional pastoralist diet and which are increasingly becoming staples (Nestel 1986). 

Mace (1993) predicts that a shift to cultivation will accompany declining wealth, while 

Little (1985) sees cultivation as both an emergency strategy for the 

poor and a means for the wealthy to supplement their herds.

All married women in the study population reported that their husbands owned plots of 

land, and all but one had cultivated on that land during the past year. Of 30 women 

interviewed, 16 reported that their husbands had cultivated for as long as they had been 

married and 15 reported that their fathers had cultivated when they were children.

The plots of land cleared for cultivation by 8 married men were measured. The mean size 

of cleared land in these plots was found to be 13 hectares (min. 5, max. 22 hectares). Only 

a fi-action of the land cleared in each plot was found to be sown (mean 1.7, min. .6, max. 5 

hectares).

Government regulations covering the allotment of land to individuals state that 10 hectares 

is the maximum area which can be allocated without the involvement of officials at a level 

higher than the local ‘village authority’ (Woien in prep ). Allowing for possible 

inaccuracies arising from the method of measurement, the size of the land holdings would
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seem to reflect the process of land privatisation in Tanzania rather than the scale of 

cultivation practiced by the land holders.

Maize was the main crop planted although some plots also included small quantities of 

millet, beans, pumpkins, tomato’s and gourds. During the study period all maize crops 

failed. A small number of maize cobs were salvaged and barbecued, mainly by children but 

no harvest took place. Crop failure was attributed to the drought and subjects reported 

that this was the second consecutive year of total crop failure.

The one exception to this overall failure was a 12 hectare plantation of beans. Sixty, 100 

kg sacks were harvested from this plantation, although the owner, a rich herd-owner by 

Herren’s (1990) classification (see section 3.2 above),reported that this yield would have 

been double this in a good year. These beans were stored for sale at a later date by which 

bean prices were expected to have risen.

An assessment of the likely contribution of maize cultivation to household food supply was 

possible using reports of previous maize yields, estimates of the calorific content of maize 

and estimates of household energy needs. Reported yields for maize during previous years 

were fi-om 500 to 2,500 kilograms per hectare depending on the weather during the 

growing season.

Household energy requirements have been estimated following Sellen’s (1995) adjustment 

of US recommended dietary allowances, which takes into account the relatively light 

weights of adult males among East African pastoralists. Household members who were not 

adult males were converted to adult male equivalents using adult male ratios of .76 for 

adult females, .72 for boys aged 4 to 15 years, .69 for girls aged 4 to 15 years and .38 for 

children aged 3 years or less. Adult male household members were included as a ratio to 

their polygynous wives.

The result was a mean estimated household energy requirement of 56,892 Kilo-calories 

per week. Using a conversion rate of 3,650 Kilo-calories per kilogramme of maize (Sellen

63



1995) this is the equivalent of a mean household requirement of 15.6 kilograms of maize 

per week or 8 sacks per year.

The mean household maize use reported by 5 respondents questioned was 10.5 kilograms 

per week or 5.5 sacks per household per year. This figure is somewhat lower than the 

requirements calculated above. The reduced figure may represent inaccurate data or it may 

result fi'om the use of other staples besides maize. It may also be an indication that the 

study population were under some nutritional stress at the time of the study.

The mean area of crop sown per household was 1 hectare. From these figures it would 

seem that, following a successful harvest, households may be able to fulfill their own maize 

requirements and produce a small surplus which could be sold. This scenario was reported 

for previous, non-drought years.

3.5.1 Summary

Cultivation appears to be a widespread and long established practice in the study 

population rather than purely an emergency strategy to help cope with loss of animals 

during the prevailing conditions of drought. It was practiced throughout the study 

population by poor and wealthy herd-owners alike. Crop failure as a result of the drought 

during the study greatly reduced the impact of cultivation on the household economies. 

However, reports suggest that in other years cultivation may play a significant role in 

subsistence. Land holdings within the study population appeared large enough to allow 

cultivation well in excess of household needs. The desire to cultivate on a commercial 

scale was frequently expressed but at the time of the study only one land holder was 

producing crops on a purely commercial basis.
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3 .6  M a r k e t  ACTIVITIES AND e m p l o y m e n t

Members of the study population were engaged in a wide variety of income generating 

activities. While an assessment of the contribution of these activities to the household 

economies of the subjects has not always been possible the variety of activities undertaken 

remains noteworthy.

3.6.1 Assessing the contribution of commercial activities to the household economy

Where estimates of the income from commercial activities have been made, an estimate of 

maize prices and consumption rates provides a rough guide to their interpretation in terms 

of their likely contribution to daily subsistence.

The mean weekly household maize requirement calculated in section 3.5 above was 15.5 

kilogrammes. The mean price for a kilogramme of maize over the study period was 80 

Tanzanian shillings (Ts). This figure, however, includes reported ‘sack’ prices. Maize 

bought in bulk was cheaper than that bought by the kilogramme. The mean price based on 

per-kilogramme figures only was 125 Ts. One week’s supply of maize for one household 

would thus cost in the region of 1,240 - 2,000 Ts.

3 .7  Wo m e n 's  t r a d in g  a c t iv it ie s

Many Maasai women were involved in a variety of trading activities, especially during the 

local markets. The involvement of women from the study sample in these activities was to 

a large extent predictable from the livestock holdings of their husbands. None of the wives 

of herd-owners classified as rich (see section 3.2 above) reported involvement in trading 

activities beyond the occasional sale of animal products. Although women’s involvement in 

trading activities was widespread it was not always approved of by their husbands (see 

appendix 1).

The activities outlined below are based on interviews about trading which were conducted 

with 25 women who were not married to ‘rich’ herd-owners.
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3 .7 .1  M a ize  tra d in g

Maize trading was the most frequent commercial activity among the women interviewed, 

with 9 out of 25 women known to be involved in this business.

On market days large quantities of maize were brought to Terat by non-Maasai maize 

dealers from agricultural areas to the south of Terat. These dealers found it advantageous 

to have their maize sold for them by local women who knew the local customers 

personally and were fluent in Maasai.

Agreements between the dealers and the women took various forms. A woman with 

sufficient money would be able to purchase a quantity of maize by the sack and to sell this 

maize by the kilogram for a profit. Other women would come to an agreement about the 

price required by the dealer for the sale of each sack. They would then attempt to sell the 

sack at a higher price, their profit being the difference. Other arrangements included sale of 

a fixed number of sacks in exchange for payment of a sum of money or a quantity of grain.

Différences in the sale arrangements as well as variation in maize prices and the skill and 

luck of the women involved resulted in considerable variation in the profits reported from 

maize dealing. A mean profit of 1,300 Ts was reported with a maximum of 3,000 Ts and a 

minimum of 500 Ts.

3 .8  M e n 's  t r a d in g  a c t iv it ie s

Many Maasai men are involved in trading activities. In contrast to the women, whose main 

focus of trading activities was on maize, men were more often involved in trading 

moveable stores of wealth in the form of livestock or gemstones.
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3.8.1 Livestock trading

Livestock trading involves buying animals at a small local market and selling them at a 

higher price at a larger market centre. The type and number of animals bought and sold 

depends largely on the capital available to the trader.

All adult male respondents reported buying and selling livestock on occasions as a means 

of earning money. Two 'rich' herd-owners (see section 3.2) were known to trade cattle on 

a weekly basis, buying their animals in Terat and having them driven to the large cattle 

trading centre at Moshi, some 100 kilometers north east of Terat, for sale.

The animals may be driven between markets by the trader himself. However, if family 

labour can be called upon or if money is available to hire labour, herd-owners often prefer 

to have others drive their animals for them while they themselves travel between markets 

on some form of public transport.

3.8.2 Gemstone trading

Mining for a variety of gemstones takes place at a number of localities throughout Arusha 

Region. Stones mined include tanzanite, rhodolite and red garnet. Involvement of Maasai 

in the gemstone business takes place at all levels, from those who own and operate mines 

to those who find and sell small stones.

In many areas of South Maasailand, especially where there has been some disturbance of 

the soil for cultivation, small, low quality gemstones can be found at or near the surface. 

The opportunistic collection of these stones for sale (by the kilogramme) to dealers is 

widespread among Maasai men. This represents the lowest level of engagement in the 

gemstone industry and was undertaken by both married herd-owners and younger, 

unmarried morran within the study population. The frequent journeys undertaken by men, 

especially by young men, often provide the opportunity for the casual collection of small 

stones.
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The buying and selling of gemstones represents a higher level of engagement in the 

gemstone business as it requires the investment of time and money. At this level men travel 

to the mines to buy stones which they then take to a larger trading centre (usually Arusha) 

to sell for a profit.

As with livestock trading, the amount of profit to be made is largely determined by the 

capital available for the initial investment. A common strategy is to begin buying and 

selling small, inexpensive stones and to gradually build up the amount of capital available, 

moving to progressively more expensive stones. It is common for men to pool their 

resources in this business, both in order to raise larger sums of money and to reduce the 

time each man must spend living away from home at the mines.

Of the study population, two married men (both with fewer than five animals) were 

regularly engaged in gemstone trading. Each was working with a partner and each 

expressed the desire to increase the capital with which they were working and to invest 

some of their profits in building up their herds. Groups of morran were also known to 

raise small sums of money and travel to the mines to buy small stones for trading.

3 .9  P r o d u c t io n  o f  g o o d s  f o r  s a l e

3 .9 .1  S n u f f  M a k in g

Snuff is widely used by both men and women among the Maasai. It is made from tobacco, 

which is bought by the roll, broken up, toasted, mixed with soda-ash and ground between 

stones to form a fine powder.

The production of snuff for domestic use is a task which falls to women. If a woman is 

able to raise sufficient money to purchase the materials to produce snuff in excess of the 

requirements of herself and her husband, she will generally carry a small quantity with her 

for sale in matchbox sized portions whenever the opportunity arises.

68



Of 25 women interviewed about their trading activities, 6 reported selling snuff regularly at 

the market in Terat. Their mean profit from this activity as reported on days immediately 

following the market, was 590 Ts.

3.9.2 Herbal and medicinal tea making

A  variety of teas made from plant products gathered in the bush are drunk for their 

medicinal properties and as a cheap substitute for commercially produced tea. The 

gathering and processing of these plant products is performed by women.

Two women reported making medicinal teas specifically for sale. One of these women did 

her selling at the market in Terat and reported a mean profit of 700 Ts per market. The 

other made larger quantities which she took to Arusha for sale every six weeks or so. Her 

profits for one trip were around 4,000 Ts.

3.9.3 Charcoal burning

The demand for charcoal for the cooking fires of Arusha ensured its widespread 

production from acacia trees in the bush around Terat, despite legal restrictions on the 

burning of trees for this purpose.

The production of charcoal involves the selection of a suitable tree which is felled by 

burning it through at the base. The tree is then cut into logs which are stacked and covered 

with earth. For this reason trees growing beside termite mounds are preferred as the 

mound provides a ready supply of loose soil. The stack of logs is then ignited and left to 

bum slowly under the earth for a number of days. The resulting charcoal is sold to a dealer 

who arranges for its transport to and sale in Arusha.

The majority of charcoal burning was undertaken by individuals fi’om non-Maasai groups, 

often by agreement with Maasai land-holders as part of the process of clearing the land for 

cultivation. One man from the study population was engaged in charcoal production
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periodically throughout the study period. This man owned no animals and was also 

engaged in occasional agricultural labouring (see section below). He reported that a single 

tree would yield around 6,000 Ts’ worth of charcoal.

One woman from the study population also became involved in charcoal burning towards 

the end of the study period. She came from a homestead with few animals and reported 

that this was her first attempt at earning money from charcoal. She was working with a 

non-Maasai man who performed the heaviest labouring tasks in exchange for food and 

some share of the profit.

3.9.4 Crafts

A number of women reported that they sometimes made bead jewelry for sale to tourists in 

Amsha. However, this was not observed during the study period. One herd-owner, with 

livestock holdings of fewer than five animals, earned money on occasions by making 

walking/herding sticks for sale to other Maasai men.

3.10 E m p lo y m e n t  AND s a l e  o f  s e r v i c e s

3.10.1 Agricultural labouring

During non-drought years work was available weeding on local farms. During the study 

period, local agricultural work was in short supply. Such work is also unpopular among 

married men and was only performed by one man who owned no animals and had little 

access to money from other sources. Large, commercial maize farms some 150 kilometres 

to the south of the study site were a source of employment for groups of unmarried 

morran. Women from the homesteads with no animals also reported working as 

agricultural labourers during non-drought years. Weeding work, when available, was 

reported to pay 1,000 - 1,500 Ts. per acre. Weeding one acre was said to take one full 

day.
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3 .1 0 .2  H u n tin g  a n d  w ild life  u se

Terat was situated close to several designated hunting blocks. These were used by safari 

companies for hunting by tourists. Occasional opportunities arose for local Maasai men to 

earn money by acting as guides for these companies.

The collection of ostrich eggs for sale to ostrich farms near Arusha also provided an 

occasional source of income for Maasai men in the study area.

3 .1 0 .3  T ech n ica l sk ills

One herd-owner made money on occasions by driving or repairing Landrovers or by 

repairing veterinary syringes. He claimed to have owned a Landrover many years ago but 

to have got rid of it because it 'ate cows'.

3 .11  C o n c l u s io n s

While the study population showed considerable differentiation in terms of their livestock 

holdings, all had smaller holdings than those reported for other Maasai groups in earlier 

studies (e.g. Homewood and Rogers 1991). The majority of subjects owned insufiBciént 

animals to support themselves through pastoralism alone.

Cultivation was practiced throughout the study population regardless of wealth but made 

little contribution to the subsistence of the majority of households during the study period 

as a result of the effects of the drought.

Both male and female subjects engaged in a variety of trading activities. Among women 

involvement in trading was more extensive among those subjects whose husbands 

possessed the smallest livestock holdings. These commercial activities appeared to serve 

both as a means for those with few or no animals to support themselves and as a means for 

those with more extensive livestock holdings to invest in their herds.
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CHAPTER 4: DAILY ACTIVITY PATTERNS AMONG MAASAI 

WOMEN

4.1 S u m m a r y

Examination of the time allocation patterns of women reveals the importance of child-care 

as a use of time. Comparison of the activity budgets of women with different family 

structures suggests that daughters and post-reproductive female kin and affines provide 

women with a limited degree of assistance in certain activities. The activity patterns of girls 

are examined and found to comprise a greater amount of leisure and of wood collection 

than those of adult women. The main changes in activity patterns which occur over the 

course of a woman’s life appear to reflect changing demands made on her time by child

care.

4 .2  In t r o d u c t io n

Since the 1960's a growing number of studies have examined the time allocation patterns 

of women in developing countries (see Boserup 1970, Berio 1984 and Ëllis 1988 for 

reviews of a portion of this literature). Many of these studies have aimed to draw the' 

attention of development workers to the importance of women's labour in rural production 

systems and to elevate women from the status which Ellis (1988) describes as 'The 

invisible peasant'.

Time allocation studies examine the activity patterns of individuals. They are based on an 

economic view of time as a resource with alternative, exclusive and therefore potentially 

competing uses. The strategies pursued by individuals in investing their time have 

implications for the reproductive success of these individuals. Through the process of 

natural selection those strategies which maximise the reproductive success of the 

individuals who follow them are expected to predominate (Hames 1992). Life history 

theory provides a framework within which variation in the patterns of time allocation by
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individuals of different ages can be understood in terms of the investment of resources in 

present or fiiture reproductive activity (Kaplan 1994).

In this chapter the time allocation of women in the study population is considered from an 

evolutionary perspective. Although the main focus of the chapter is on married women of 

reproductive age, a limited amount of data on the activities of unmarried girls and post

menopausal women allows some consideration of time allocation patterns across lifespan. 

By relating observations to evolutionary theory the aim of the chapter is to progress 

beyond a purely descriptive view of female time budgets, towards an understanding of the 

way in which the patterns observed may represent strategies for optimal time use by 

individuals aiming to maximise their reproductive success.

An initial description of daily time allocation patterns among women is given to grant 

some insight as to the range of activities which make up a typical day, and the relative 

importance of each activity in terms of the time devoted to it. The influence of life history 

stage on these patterns is then considered. This is followed by an exploration of the 

influences of family size and structure, polygyny and marriage rank in determining daily 

activity patterns. Finally the effects of mode of subsistence are considered.

4 .3  M e t h o d s

4.3 .1  S u b jec ts

Selection of subjects is discussed in detail in chapter 2 (section 2.4). Time allocation data 

were collected for 52 women. These included the mothers of all the infants studied (see 

chapters 5 and 6) and seven additional women from the study homesteads, none of whom 

had a child under five years of age. The additional women included two nulliparous 

women, three post-menopausal women and two women whose youngest child was aged 

over four years. This study defines a child aged 4 years or less as an infant. Beyond this 

age observations suggest that children receive very little direct physical care.
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The problems associated with the habituation of subjects in the time available for the study 

prevented the selection of subjects through use of a stratified random sample (see chapter 

2 sections 2.4 and 2.5). The small numbers of nulliparous women, post-menopausal 

women and those without infants sampled, precludes the subjection of these sub-samples 

to statistical analysis. Data were never the less collected for these women for the insight, 

albeit limited, which they give as to the influences on activity patterns of life history stage 

and the demands of infants.

In addition to the women studied, 18 girls were selected as subjects. These girls were 

selected randomly from among the eldest dependent (i.e. unmarried and living in their natal 

household) daughters of subject women. The ages of these girls are given in table 4.2.1. 

The means by which the ages of subjects were estimated are discussed in chapter 2 section

2.9.1.

Age Frequency in 
sample

8 2
9 5
10 2
11 1
12 5
13 2
16 1

Total 18

Table 4.2.1: The ages of girls in the time allocation study sample.

4 .3 .2  D a ta  co llec tion

This study is based on observational data, the collection of which is described in detail in 

chapter 2 (section 2.8). All subjects were followed over 2 or 3, eleven-hour sampling-days, 

during which their activities were recorded by instantaneous scans at 15 minute intervals.

In the case of women whose infants were subjects for the child-care study (see chapters 5 

and 6), data on women's activities were collected along with the child-care data.
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4 .3 .3  B eh a v io u r  ca teg o ries

The women's activities recorded by observers (see chapter 2 section 2.8) were later coded 

for analysis according to the categories listed below in alphabetical order.

Animal husbandry Snuff making
Child-care Town
Food preparation / Eating Water collection
Housework Wood collection
Leisure Other

A definition of each of these categories is given below.

Animal husbandry / Milking
Separating or reuniting cows or small stock and their dependent offspring. Removing 
thorns from the hooves of small stock. Giving food, water or medical treatment to 
domestic animals or catching them in order to do so. Removing parasites from domestic 
animals. Collecting grasses to feed to young calves, lambs or kids. Herding domestic 
animals into pens within the homestead or releasing them from such pens. Observing cows 
or small stock as they enter or leave the homestead. Milking cows or small stock.
Preparing utensils in order to milk cows or small stock. Making, repairing or fitting the 
aprons used to prevent male small stock from copulating.

Child-care
Any act involving physical contact with a child (uncircumcised boy or girl) which can be 
assumed to be intended to benefit to that individual. Verbally instructing another individual 
to perform such an act. Preparing to perform such an act (e.g. by approaching a child).

Food preparation / Eating
Processing food by cooking, cleaning or pounding. Boiling water or preparing tea.
Cleaning of cooking or eating utensils. Preparing a fire immediately prior to cooking or 
boiling water. Verbally instructing another individual to perform any of these tasks. Giving 
food or tea to family members. Putting prepared food into a calabash. Eating or drinking 
tea.

Housework
Cleaning or tidying the house or homestead. Removing thorns or dirt from clothing. 
Repairing clothing or household items. Building or repairing a house or other building, 
fence or gate within the homestead. Collecting or preparing to collect materials for this 
purpose.

Leisure
Sitting, standing or lying while performing no other activity. Sleeping. Conversing with 
another person. Making jewellery.
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SnufF making
Processing tobacco by toasting, grinding and mixing with soda ash to prepare snuff 

Town
Being in the town in order to buy, sell, exchange or borrow goods or to use one of the 
maize mills. Walking to or from the town or preparing to go to the town for one of these 
purposes.

W ater collection
Being absent from the homestead in order to collect water. Walking to or from the water 
source. Catching a donkey in order to use it to collect water. Loading a donkey with jerry- 
cans for water collection. Unloading water from a donkey. Preparing or borrowing jerry- 
cans for water collection. Placing full jerry-cans in the house. Borrowing water from a 
neighbour.

Wood collection
Being absent from the homestead in order to cut fire wood. Walking to the bush in order 
to cut fire wood. Returning to the homestead with a bundle of fire wood. Untying a bundle 
of fire wood within the homestead. Chopping or stacking fire wood within the homestead. 
Preparing to go to collect fire wood. Borrowing fire wood from a neighbour.

Other
Any activity of known or unknown purpose which does not fit any of the above categories.

The category ‘Other’ was used for only 0.5 percent of the observations made. These were 

distributed across 12 individuals. For analytical purposes these observations have been 

ignored.

In the event of a woman performing two activities simultaneously, one activity was 

assigned dominance. The observation was coded according to the dominant activity. If a 

leisure activity occurred with any other activity, the non-leisure activity was considered 

dominant. If child-care occurred with an activity other than a leisure activity, the other 

activity was considered dominant.

When child-care occurred simultaneously with some form of leisure activity it was not 

considered possible to assign primacy to either activity. The behaviour is therefore 

categorised in this chapter as the combination of leisure with child-care. Other activities 

were not seen to co-occur.
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The activities of eating and food preparation have been combined because women rarely 

devoted time exclusively to eating. They fed themselves as they prepared and served food 

for their families. Although the activities of eating and food preparation could be 

distinguished for girls they have been combined in order to facilitate comparison between 

girls and women.

The time allocation of girls was coded using slight modifications to the definitions of 

behaviour categories used for the women . Leisure for the girls included play, an activity 

which did not occur among the women to any notable extent. Leisure activities among the 

girls frequently took the form of play. Bead work did not occur as an activity among the 

girls. The category housework for the girls included between houses. Girls did not combine 

leisure with child-care in the way observed for women.

4.3.4 Conversion of obsen^ational data to units o f time

The proportion of all observations represented by any category of behaviour is multiplied 

by 11 in order to express the average time allocated to that behaviour daily, in hours.

4 .4  Re s u l t s

4 .4 .1  The activities o f Maasai women

The data for all 52 women observed have been pooled in order to generate a picture of the 

activity budgets ofMaasai women. This is illustrated in figure 4.4.1.1. The figure shows 

the proportion of day-light hours which women spend engaged in each behaviour 

category. This does not imply that each day for each woman will consist of the full range 

of activities.
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Water collection Animal husbandn-’
Wood collection Housework
Town

Snuff making Food prep. / Eating

Child-care

Leisure
Leisure & child-care

s lic e s  r e p re se n t the m ean  n u m ber o f  o b s e rv a tio n s  o f  each  c a te g o r y  o f  beh aviou r.
(n =  53  M’om ent.

Figure 4.4.1.1: The activity budget ofMaasai women.

Animal husbandryWater collection
HouseworkWood collection

Food prep. / Eating
Child-care

Leisure

S lic es  r e p re se n t the m ean  n u m b er o f  o b se rv a tio n s  o f  ea ch  ca tegory' o f  beh aviou r, 
(n =^17g ir ls ) .

Figure 4.4.2.1: The activity budget ofMaasai girls.
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Animal
husbandry

Child
care

Leisure
and

child
care

Food 
prep. / 

Eat

House
work

Leisure Snuff
making

Town Wood
collection

W ater
collection

Total

All women 
(n=52)

0.6 2.3 0.6 1.8 0.7 2.8 0.1 1.1 .02 0.9 11

Girls (n=18) 0.8 1.6 - 1.8 0.5 5 0 0 0.7 0.6 11
Married no 

children 
(n=2)

0.9 1.7 2.3 0.6 4.3 0.6 0 0.1 0.4 11

Married 
with infant 

(n=45)

0.6 2.7 1.8 0.9 2.7 0.1 1.1 0.2 0.9 11

Married 
with no 

infant (n=2)

0.2 0.2 1.6 0.7 5 0.2 2.4 0 0.8 11

Post- 
reproductiv 

e (n=3)

0.9 0.9 2.4 1 4.2 0 1 0.2 0.5 11

Table 4.4.1.1: The mean daily time (in hours and tenths of hours) spent in each category of behaviour between 07.30 hrs. and 
18.30 hrs by female subjects.



The current study finds a mean of 7.6 hours work for women during each eleven hour 

observation day. This is calculated by subtracting time spent in leisure and time spent in 

the combined activity of leisure and child-care from the eleven-hour total Observation day. 

The mean time spent in each category of behaviour daily is given in table 4.4.1.1.

The mean time used for leisure by women in the current study (3.46 hours if the combined 

activity of leisure-and-child-care is included as leisure or 2.82 hours if it is not) lies 

between the 1.3 hours reported by McSweeny (1979) from the Upper Volta and the 5.5 

hours reported for South American foragers by Hurtado et al (1992).

4.4.2 The activities of Maasai girls

The pattern of time allocation observed among girls in the current study is shown in figure

4.4.2.1. As can be seen fi'om this figure, almost half of a Maasai girl’s time during daylight 

hours is accounted for as leisure time. They perform a mean of 6 hours work (i.e. time not 

in leisure) daily of which child-care forms the greatest component.

Direct comparison with other studies is complicated by the fact that girls have often been 

sub-divided into a variety of age groups. In table 4.4.2.1 the girls in the current study are 

split into a number of age groups to allow comparison with the results of 4 earlier studies 

of different populations. In this table the time spent eating by Maasai girls has been 

excluded fi’om the Food preparation times in order to facilitate comparison with the other 

studies.
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Activity Source Study Age Range
Site

5 - 9 9-11 10-
12

10-14 12-14

Total Work Mean daily time spent (hours)
Berio (1984) Nepal 3.39 - - 10.89 -
Cain (1977) Bangladesh - - 6.7 - -

Nag et al Java - 5.4 - - 8.7
(1978)

Nag et al Nepal - 6.5 - - 7.5
(1978)

Present Tanzanian 4.18 5.47 7.7 7.56 7.74
study Maasailand

Child-care
Berio (1984) Nepal 0.34 - - .35 -

Nag et al Java - 0.5 - - 1.6
(1978)

Nag et al Nepal - 0.9 - 0.6
(1978)

Present Tanzanian 1.66 1.66 2.21 1.88 1.77
study Maasailand

Food
Preparation

Berio (1984) Nepal 0.68 1.2
Nag et al Java - 0.4 - - 1.1

(1978)
Nag et al Nepal - 0.9 - - 1.5

(1978)
Present Tanzanian 0.55 0.59 1.1 1.09 1.3

study Maasailand

Table 4.4.2.1: The mean time allocated to various work activities daily by girls in a 
number of age groups, as reported by this and 4 other studies.
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As with the data on women’s time allocation, only the most cautious of comparisons is 

possible because of differences in data collection techniques and definitions of behaviour 

between the various studies. Bearing this in mind, the figures suggest that the labour time 

ofMaasai girls, while not reaching the peak of 10.89 hours recorded for girls in Nepal 

(Berio 1984), is not greatly dissimilar to those reported for girls in peasant communities 

elsewhere. Food preparation times also appear similar across the different studies. Child

care however, appears to be a more time consuming activity for Maasai girls in most age 

groups than is reported for girls in other societies. This finding is perhaps all the more 

surprising in view of the narrow definition of child-care used in the present study (see 

section 4.3.3), which might be expected to reduce instances of its occurrence.

Lack of available details prevents any meaningful comparison of other categories of 

behaviour across the 5 studies and it therefore remains unclear in what categories of 

behaviour the Maasai girls spend less time relative to girls in other studies. However, the 

complete lack of agricultural labour observed among the Maasai girls makes this area of 

activity a probable source from which the extra time devoted to child-care may be drawn.

A number of studies have pointed to the importance of girls as a source of child-care (e.g. 

Munroe and Munroe 1971, Borgerhoff Mulder and Milton 1985) and explanations of this 

finding have been offered from evolutionary theory in the context of inclusive fitness (e.g. 

Hames 1988, Turke 1988). Chapter 5 discusses the role of girls in the provision of child

care in greater detail.

4.4.3 Activity patterns across the life history stages o f women

The progression from birth to death is accompanied by the process of physical maturation 

and senescence, punctuated by events such as marriage and child-birth, and acknowledged 

by others through changes in social status. As a result of these factors, the demands made 

on a woman’s time and the resources which she can call on to meet these demands are 

likely to vary across stages of her life.
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The mean number of hours worked daily by women and girls of different ages is shown in 

figure 4.4.3.1. Although the lack of data for older age groups renders the picture unclear, 

the points appear to follow the inverted U shape reported in a number of previous studies 

(Hames 1992). However, the decline in labour time associated with the older age group is 

slight and the values for this group fall within the range of values for younger women.
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Figure 4.4.3.1: The mean num ber of hours worked daily by M aasai females o f  
different ages.

A quadratic curve fitted through the points reveals a weak but significant relationship (R 

square = 0.285, F=11.94, dffbO, significant f  value < 0.001) and generates the equation y  

= 3.7744 + (0.2508 j)  - (0.0031 )T), where y is the number of hours worked and x 

represents the age of the individual.

The mean daily times devoted to different activities by women at different stages of their 

lives are shown in figure 4.4.3.2 and table 4.4.1.1. Where the small sample sizes involved 

prevent statistical comparisons these figures are used to suggest possible trends. Figure

4.4.3.2 is a simplification of the life histoiy  ̂process since women are likely to alternate 

between the states of having an infant and not having an infant throughout their 

reproductive years.
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Figure 4.4.3.2: The proportion o f time spent in a variet) of activities by M aasai 
females at different life history stages.

The time allocated to household chores and resource acquisition remains fairly constant 

throughout a woman's adult life. The greatest effects on activity patterns come about 

through having an infant. The period of infancy of a dependent child is associated with a 

peak in child-care and a trough in leisure time. The pattern of time allocated to leisure is 

close to a mirror image of that allocated to child-care suggesting that leisure to some 

extent represents a reservoir from which time can be drawn to cope with the demands of 

caring for an infant.

Among girls, leisure time was found to decrease significantly with age (n -0.5426, p = 

0.02), possibly reflecting changes in their physical abilities. The work-loads of girls 

increase steadily as they approach adulthood and the establishment of an independent 

household associated with marriage does not appear to be accompanied by a rise in labour 

time.

As is apparent from figures 4.4.1.1 and 4.4.2.1, girls spend a greater part of their time in 

leisure than do women. Girls also spend a greater amount of time collecting wood than do
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women, and were not observed to spend time in town or making snuff. The mean time 

devoted to each behaviour category daily by girls and women is shown in table 4.4.1.1.

Mann-Whitney U tests have been used in order to explore differences in the patterns of 

time allocation between women and girls. The proportion of observations on which each 

activity was seen has been calculated for each subject and these proportions compared for 

each behaviour category performed by both women and girls. The results are shown in 

table 4.4.3.1.

Activity Difference p value
(Mann-Whitney U)

Animal husbandry - not significant
Child-care Girls do less p = 0.0035

Food preparation / Eating - not significant
Housework - not significant

Leisure Girls do more p = 0.0027
Water collection - not significant
Wood collection Girls do more p = 0.0266

Table 4.4.3.1: The results of a comparison of the time spent performing each 
category of behaviour by women, with that spent by girls.

Maasai girls thus appear similar to women in the time which they invest in household tasks 

and food preparation. Their lesser involvement in child-care and lack of snuff-making and 

to^vn trips affords them a greater amount of leisure time. It also enables them to invest 

more time in wood collection.

The time spent in wood collection by girls was compared to that spent in wood collection 

by their mothers by using a Wilcoxon Matched Pairs Signed Rank test. More time was 

spent in wood collection by the girls. This result approached statistical significance (p = 

0.0593). The importance of this activity in providing assistance to the girls’ mothers is 

further discussed in chapter 7.

Among post-reproductive women, all over the age of 60 in this study, the 6.9 hours of 

work performed on average over the course of an eleven-hour observation day supports
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Hames’ (1988) suggestion that the elderly are capable of productive work. Hawkes et al. 

(1989) find that among the Hadza, post-menopausal women performed up to 25 percent 

more productive work per day than women of reproductive age.

The present study finds no increase in labour time among post-reproductive women but 

some suggestion of a decrease. This decrease however appears to be due mainly to 

changes in the time spent in child-care, and the work patterns of post-reproductive women 

appear similar to those of younger women without infants. This stands in contrast to the 

reduced working hours reported by Cain et al (1979) for the elderly in Bangladesh, and 

the Ivory Coast data for over-sixty-year-olds reviewed by Berio (1984).

4.4.4 The effect o f having an infant on women’s time allocation

Child care on average accounts 2.3 hours of labour daily. This represents 20 percent of a 

Maasai woman's time during the 11 hours of an observation day or 30 percent of her non

leisure time (see figure 4.4.1.1). Amongst women with infants aged below 13 months, the 

figure rises to 3.6 hours or 47 percent of non-leisure time.

McSweeny (1979) reports a mean of 0.3 hours per day for child care among women in the 

Upper Volta. Acharya and Bennett (reported in Berio 1984) give a mean figure of 0,06 

hours per day for child care in among their Nepalese sample, while Cain et al (1979) find 

Bangladeshi women provide a mean of 0.8 hours of child care per day. Much of the 

variation in the findings of these studies may be due to differences in data collection 

methods and differing definitions of child care. Detailed descriptions of these are not 

available and direct comparisons must therefore be interpreted with caution.

Child-care among women in the current study does not approach the 90 percent of labour 

time reported by Hames (1988) for Ye'kwana women with infants aged less than one year. 

This may reflect the greater age range of infants in the current study. Child-care does 

however appear to be a more important consumer of women’s time among the present 

study population than has been reported for other populations elsewhere.
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In view of the impact of child-care on women’s time allocation, the time devoted to each 

category of behaviour by women with infants is compared to that of all women without 

infants. This is done using Mann-Whitney U tests.

Women with infants are found to spend significantly less time in leisure (p = 0.036) and 

significantly more time in child care (p = 0.0485). These results are illustrated in figures 

4.4.4.1 and 4.4.4.2. No differences were found in other categories of behaviour.

infent
45

With infant

Figure 4.4.4.1: The effect of having an infant on women’s leisure time (mean plus or 
minus 2 standard errors).
(Mann-Whitney U Test, p = 0.036)
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A  0 .0 '

No infant

Figure 4.4.4.2: The effect of having an infant on women’s child-care time (mean plus 
or minus 2 standard errors).
(Mann-Whitney U Test, p = 0.0485)

The categorising of behaviours according to a dominant activity to some extent creates 

artificial trade-offs between the time spent in different activities since, by definition, one 

activity occurs to the exclusion of others. In order to achieve a more accurate assessment 

of the extent to which child-care competes directly for time with other activities it is 

necessary to alter the way in which the observations have been assigned to behaviour 

categories. This is done by removing the assumption of dominance of the non child-care 

behaviour for observations in which child-care and another activity occurred 

simultaneously.

For each woman, the proportion of observations on which child-care occurred, with or 

without another activity, was calculated. Spearman’s rank correlation's were then used to 

investigate the relationship between the time devoted to child care and the time devoted to 

any one of the alternative activities.
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No association, positive or negative, was found between child-care and any of the 

alternative activities. This raises the possibility that women with infants avoid making 

trade-offs between child-care and other activities by performing those activities 

simultaneously with child-care.

Figure 4.4.4.3 illustrates the extent to which women with infants combine child-care with 

other activities. Among women without infants, the combination of child-care with another 

activity has been observed on only 4 occasions. In each case the other activity was leisure. 

The combination of child-care with other activities thus appears as a strategy allowing 

women with infants to provide a high level of direct care without sacrificing time from 

other tasks.

Snuff making 

Wood collection 

Water collection 

Housework 

Animal Husbandn' 

Town 

Food prep. / Eat 

Ireisure

200 400 600 800 1000 1200 1400 1600

I  Activity with child-care □  Activity alone

Figure 4.4.4.3: the extent to which wom en with infants com bine activities with child
care (X axis shows total num ber o f observations of all wom en with infants).

4.4.5 The effects o f household size on women’s time allocation

Households are defined in this study as units for the preparation and distribution of food 

(see chapter 2, section 2.2). The household members of any house are those people who 

eat at, whose food is prepared in, and who (usually) sleep in that house.
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For each woman, the association between the proportion of observations on which each 

activity was observed and the number of members of her household is examined using 

Spearman’s rank correlations. These correlation’s are performed using figures for total 

household members, adult household members and children resident in the household.

Among those women who were observed to spend time collecting water, the time spent in 

this activity was found to increase with increasing numbers of resident children (r̂  = 

0.3301, p = 0.043). This result is illustrated in figure 4.4.5.1. No relationship was found 

between household size and distance to water source. This suggests that the amount of 

time needed to travel to and from the source is not the cause of the effect, and raises the 

possibility that increased demand for water among larger households compels women from 

these households to invest more time in water collection. No other significant relationships 

were found between the time spent in an activity and the household size.

1 2 3 4 5

Number of children in household

Figure 4.4.5.1: The relationship between the number of children resident in a 
woman’s household and the time she spends in water collection.

Two possible effects may account for the lack of an association between the size of a 

woman’s household and the time she devotes to various activities. A number of studies
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have reported economies of scale associated with household resource use (e.g. White et al 

1972, Fleuret and Fleuret 1985). Such economies of scale may serve to dissociate 

womens’ work-loads from their household sizes. Another factor which may mitigate the 

effects of increasing household size is the availability of assistance with various tasks from 

other household members.

In section 4.4.2, it is shown that unmarried girls participate in a variety of household and 

subsistence activities. In doing so they may be reducing the burden which falls on their 

mothers. The role of girls in child-care is examined in greater detail in chapters 5 and 6 and 

their role in wood and water collection receives greater attention in chapter 7. In section 

4.4.7, the activities of women who may potentially receive help from their daughters are 

compared with those of women for whom such help is not a possibility.

Economies of scale and assistance from household members are not mutually exclusive 

possibilities and both may exert an influence on activity patterns to varying extents 

depending on the activities involved.

4.4,6 The effect of access to the labour of a daughter on women ̂ s time allocation

In view of the lack of association found between household size and women’s labour.time 

(see section 4.4.5) and the participation of unmarried girls in domestic labour (see section

4.4.2), it is of interest to explore the possibility that women receive assistance from their 

unmarried, resident daughters, allowing these assisted women to reduce the time they 

devote to various labour activities. Mann-Whitney U tests are used to compare women 

living with a daughter aged five years or over with women who do not live with a daughter 

of this age, in terms of the time spent in each activity. The age of five years was chosen 

because observations suggested that this was the age at which girls begin to participate in 

domestic labour. Cain (1977) reports the carrying of messages as the only work activity 

performed by Bangladeshi children below this age.

Those women living with a daughter aged five years or over were found to spend 

significantly less time in wood collection than those women not living with a daughter of
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this age (p = 0.0342). This result is illustrated in figure 4.4.6.1. No other significant 

differences were found between the two groups.
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Figure 4.4.6.1: The effect of having a daughter aged 5 years or over on time spent in 
wood collection by women (mean plus or minus 2 standard errors). (Mann-Whitney 
U Test, p = 0.0342)

This finding lends further support to the possibility, raised in section 4.4.3, that the . 

participation of girls in wood collection activities provides their mothers with a source of 

assistance. The contribution of girls to this activity is discussed in greater detail in chapter 

7.

Spearman’s rank correlations were used to examine the relationship between the time 

allocated to each activity by women and the number of resident daughters aged five years 

and over. No significant correlation’s were found. This suggests that either there are a 

limited number of tasks for which the labour of a daughter can be called upon or that the 

burden of providing household labour falls largely to one daughter, possibly the eldest. 

Abbot (1996) finds that assistance with wood collection in Lake Malawi National Park is 

provided almost exclusively by a woman’s eldest daughter.
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4 .4 .7  The e ffec t o f  th e  p re se n c e  o f  p o s t-rep ro d u c tive  f e m a le  k in  o r  a ffin es  on  w o m e n ’s  

t im e  allocation .

Previous studies, such as that of Hawkes et al (1989) have suggested that women of post- 

reproductive age may devote some of their time to the provision of assistance to their 

descendants. Such a pattern of investment would be predicted by evolutionary theory as 

being a means through which women no longer capable of direct reproduction are able to 

improve their reproductive success (Turke 1988).

The present study investigates the possible occurrence of such investment through the 

comparison of the time allocation of women who share a homestead with their post- 

reproductive mother or mother-in-law with that of women who do not. This is done using 

Mann-Whitney U tests.

Women who potentially had access to the labour of their mother or mother-in-law are 

found to perform less food preparation (p = 0.0276) and more child-care (p = 0.0052). No 

other significant differences are found between the two groups of women. These results 

are illustrated in figures 4.4.7.1 and 4.4.7.2. They suggest that post-reproductive women 

may be providing assistance with the tasks involved in the preparation and distribution of 

food, and that some of the time which women gain through this assistance is invested in 

caring for their children.
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Figure 4.4.7.1: The effect of the mother or mother-in-law’s residence in the 
homestead on the time spent in food preparation by women (mean plus or minus 2 
standard errors). (Mann-Whitney U Test, p = 0.0276)

I
0.0

N d mother/in law

Figure 4.4.7.2: The effect of the mother or mother-in-law’s residence in the 
homestead on the time spent in child-care by women (mean plus or minus 2 
standard errors). (Mann-Whitney U Test, p = 0.0052).

The lack of any evidence for an association between increased labour times and the 

presence of a post-menopausal mother or mother-in-law suggests that post-reproductive
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women are not being actively provisioned by younger women. This finding is contrary to 

that which might be expected if, as has been suggested (e.g. Cain 1983), a primary 

motivation for having children is the support which they are able to provide to their ageing 

parents.

4 .4 .8  The e ffec ts  o f  p o lyg yn y  on  w o m en  tim e  a lloca tion

While polygynous marriage systems are common across Afiica, (Boserup 1970,

Borgerhoff Mulder 1992c) the implications of polygyny for the labour patterns of women 

have received little attention (Borgerhoff Mulder 1992c).

Borgerhoff Mulder (1992c) finds some decline in female reproductive success to be 

associated with the existence of two or more co-wives. She postulates that polygynously 

married women might co-operate or use the labour of co-wives in order to increase their 

productivity or leisure time and so offset some of the costs of polygyny. However, she 

finds no evidence for more leisure time among polygynously married Kipsigis. McSweeny 

(1979), in contrast, finds that monogamously married women in the Upper Volta worked 

longer hours than their polygynous counterparts. Polygynous marriages in West Africa 

tend to be of a hierarchical nature and under these circumstances earlier wives may stand 

to benefit from the labour of younger, recently married women (Boserup 1970).

Subjects in the current study were drawn from both monogamous and polygynous 

marriages. Those who were polygynously married varied considerably in numbers of co

wives. Details of the fi-equency of polygyny in the study sample and the numbers of co

wives in polygynous famihes sampled are given in tables 4.4.8.1 and 4.4.8.2.

Two mechanisms by which polygynous marriage might influence women’s time allocation 

patterns are here hypothesised. The presence of co-wives might allow a reduction in labour 

time for all polygynously married women as a result of co-operation in various tasks. 

Alternatively the existence of a hierarchy based on the marriage rank of the women (i.e. 

whether they were the first or subsequent wives) might allow the domination of some
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wives by others and lead to a reduction in labour time for high ranking wives at the 

expense of low ranking wives.

The time allocation patterns of polygynously married women are compared with those of 

mongamously married women using Mann-Whitney U tests. For the purposes of this 

analysis any woman who did not share a homestead with at least one co-wife is classed as 

monogamously married. The two groups of women are not found to differ significantly in 

the time they devoted to any category of behaviour.

The current study finds no significant associations between marriage rank and the time 

spent by women in any category of behaviour. This possibility was explored through the 

use of Spearman’s rank correlations.

Thus no significant effects of polygynous marriage on women’s time allocation are found. 

This finding is consistent with the apparently egalitarian female relationships that 

characterise East African polygyny (Borgerhoff Mulder 1992c). Casual observations and 

conversations with the women from the study population revealed instances of fiiction and 

jealousy but did not suggest the existence of a hierarchy amongst co-wives.

96



Type of marriage Frequency 
in study population

Monogamous 15
Polygynous 14

Widow 5

Total 34

Table 4.4.8.1: The frequency of monogamy and polygyny within the study 
population.

Number of wives Frequency in 
study 

population
2 6
3 4
4 3
6 1

Total 14

Table 4.4.S.2: The number of wives in each polygynous marriage in the study 
population.

This refers to the number of marriages, not the number of subject women married in this way
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4 .4 .9  T h e e ffec t o f  ex ten t o f  d ep en d en ce  on  a n im a ts  on  w o m e n ’s tim e  a llo ca tio n

The extent to which subjects were engaged in pastoralism as a means of subsistence varied 

considerably. Some came from homesteads with many animals while others had no access 

to animals (see chapter 3, section 3.2). The presence of livestock appears to result in a 

lengthening of a woman's working day (see section 4.4.1). It is therefore also of interest to 

consider the effect of livestock on time allocation within the eleven hours covered by the 

observation days.

The time devoted to each category of behaviour by women who owned and/or had access 

to cattle or small stock is compared to that of women who did not, using Mann-Whitney U 

tests.

Women with no animals are found to spend significantly less time preparing food (p = 

0.039) and significantly more time in leisure (p = 0.0013). These results are shown in 

figures 4.4.9.1 and 4.4.9.2 respectively.

% . 1 2 '

t)
No animals

42

Animals

Figure 4.4.9.1: The effect of access to livestock on the time spent in food preparation 
and eating by women (mean plus or minus 2 standard errors). (Mann-Whitney U 
Test, p = 0.039).
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AnimalsNo animals

Figure 4.4.9.2: The effect of having access to animals on the time spent in leisure by 
women (mean plus or minus 2 standard errors). (Mann-Whitney U Test, p = 0.0013).

The increase in time spent in food preparation and eating associated with the presence of 

animals may reflect the greater availability of food in those homesteads. Although 

ownership of more animals is not always related to greater off-take from these animals for 

human consumption (e.g. Grandin 1988), the drought conditions in which the present 

study was conducted appeared to have greatly reduced food availability throughout the 

study population (see chapter 3). Under these extreme conditions it is possible that 

differences in food availability arise between those people who have animals and those 

who have none.

Through casual observation, women with access to animals gave the impression of having 

busier days than those without animals. This impression is borne out statistically. Time 

needed for animal care and milking is not simply gained from savings in other areas of 

labour. It comes from an extended working day and from a reduction in day-time leisure.
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4 .5  D is c u s s io n

A number of quantitative descriptions of the time budgets of women from various cultures 

have now been compiled. While the differences in both data collection techniques and 

definitions of behaviours which exist across these studies demand that any cross-study 

comparisons be treated with caution, it is never-the-less interesting to consider the time 

budgets of Maasai women in the current study within the context of earlier descriptions of 

the time allocation of peasant women.

Estimates of working-day length for women vary from study to study. Ferouk (1980) 

used interviews to estimate work patterns among women in Bangladesh and reports a 

figure of 10 to 14 hours per day 'productive work' for women. Cain et al (1979), also 

working in Bangladesh find 8.5 to be the average number of hours worked by women in 

their study. McSweeny's (1979) observational study in the Upper Volta finds a daily 

average of 9.78 hours work among subject women, Evenson (1979) and Achayan and 

Benett (1982) (both reported in Ellis 1988) find a 9.51 hour mean working day for women 

in the Philippines and a 10.4 hour mean working day for Nepalese women respectively. 

Panter-Brick (1989) in an observational study of 43 women in rural Nepal finds these 

women performing from 3 to 7.7 hours of agricultural work per day depending on season.

Casual observation of women in the current study during the early morning and late 

evening, outside the time period covered by the observation days, suggests that a woman 

from a homestead with few or no animals will work an additional 45 minutes on food 

preparation while a woman from a homestead with many animals will work an additional 

one and half hours on a combination of food preparation, animal care and milking. This 

would increase the estimate of a working day for a woman in the current study from 7.6 

hours to between 8 and 9 hours. Such a figure is close to the mean (8.51 hours) and the 

median (9 hours) for a working day for the selection of studies reported above.

The current study took place during a period of severe drought in the study region. This 

drought had resulted in an almost universal crop failure amongst the study population. It 

was also blamed for the small numbers, or complete absence of livestock in the
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homesteads of many subjects. In the absence of comparable data from a non-drought year 

it is possible to do no more than speculate as to the effects of the prevailing environmental 

conditions on the time budgets of the subjects.

Observations suggest that the presence of large numbers of livestock in a homestead 

serves to increase the workloads of women living in that homestead. In addition, informal 

discussions with both men and women suggest that a great proportion of agricultural 

labour usually falls to the women. Thus it may be that in non-drought years, if livestock 

numbers and crop productivity increase, women keep longer working days and/or reduce 

their periods of leisure. Alternatively women may work more intensively, performing the 

activities observed in this study more rapidly and thus increasing the time available for 

animal husbandry and agricultural work. In addition activities such as child-care and 

socialising may be reduced or increasingly combined with other labour activities.

Subjects also reported that during non-drought years children become involved in 

agricultural activities, assisting with weeding and harvesting as well as guarding the fields 

from animals during the day-time. It is therefore possible that the drought reduced or 

altered the work loads of the girls observed in this study.

The occurrence of child-care as an activity on its own for such large proportions of time 

may indicate unusually low labour demands in other spheres of activity. Berio (1984) 

reports the results of a time allocation from the Ivory Coast in which child-care was not 

used as a separate behavioural category since this activity was performed simultaneously 

with all other activities. It is possible that the child-care patterns in the present study are 

again related to the environmental conditions.

Two ways in which a woman may seek to maximise the survival chances of her offspring, 

and hence maximise her own reproductive success are, by increasing her provisioning of 

these offspring, and by increasing the quality or quantity of care given to these offspring 

(Turke 1988, Hames 1988). The options open to women in the current study for 

increasing their level of provisioning of offspring are rather limited. The investment of 

labour time in a crop already doomed as a result of drought was universally recognised as
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a pointless course of action. Investment of labour time in animal husbandry and milking is 

limited by the availability of animals and probably results in a diminishing rate of returns. 

Opportunities for resource acquisition through trading activities are limited by the 

availability of capital and the size of the local market. Under these circumstances the 

investment of time in providing high quality child-care may represent the optimal use of 

time for women in terms of maximising their reproductive success.

Activities categorised as leisure in the present study are prominent among the study 

population, comprising some 26 percent of their time budget during the hours of 

observation. The prominence of inactivity is a frequent feature in mammalian time budgets 

and one which often appears relatively inelastic (Herbers 1981). Herbers (1981) suggests 

that this pattern may arise through a foraging strategy by which animals forage sufficiently 

to sustain life rather than optimally to maximise their returns. However, subjects in the 

present study have uses for time which go beyond foraging and resting. The devotion of 

time to inactivity therefore carries a cost in terms of the activities not pursued.

As suggested above, under the prevailing environmental conditions child-care is one 

activity which may maintain its potential benefits. However, the level of inactivity reported 

implies that women are not maximising their commitment of time to child-care. One 

possible reason for this may lie in the costs to the women of such activity.

Experimental work with birds (Gustafsson et al 1994) shows that increased reproductive 

effort resulting from large brood size, has a detrimental effect on the immune system of the 

parent bird. This in turn has the potential to reduce future reproductive success. This work 

provides an experimental demonstration of the central theme of life history theory, that 

reproduction carries a cost, and therefore supports the notion that an individual’s overall 

reproductive success will rest on trade-offs made between current and future reproduction. 

Inactivity may thus represent investment in future reproduction.

Leisure time in the current study includes resting and periods of physical inactivity 

accompanied by socialising through conversation. Dunbar and Dunbar (1988) find that 

among gelada baboons, females attempt to preserve the time which they devote to social
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activity. This they argue, results from the importance of maintaining social relationships to 

guard against the affects of aggression from other members of the social group. Such 

aggression has the potential to lower the future reproductive success of the recipient 

female. They suggest that a conflict of interest may arise between a baboon mother and her 

infant because the mother may wish to invest some of her time in the maintenance of social 

relationships in order to benefit her future reproductive career rather than investing that 

time in the acquisition of resources for her existing infant.

Women in the current study appear willing to sacrifice a portion of their leisure activity in 

order to devote time to child-care. Leisure time declines among women with infants and 

leisure is also the activity combined with child-care to the greatest extent (see figure

4.4.3). The behavioural categories used in the study make it unclear whether a reduction in 

leisure time by women represents a reduction in their resting time or in their social 

activities. However, the use of language rather than grooming behaviour as a means of 

maintaining social relationships may allow women to combine social behaviour with 

resting, child-care and other activities so affording them greater flexibility in their time- 

allocation than female baboons.

There is no evidence to suggest that women are making use of the labour of female helpers 

in order to increase their own leisure time. It is only in the activities of food preparation 

and wood collection that there is any evidence of a decrease in women’s labour time 

associated with the availability of assistance. This raises the possibility that the potential 

helpers (daughters and post-reproductive female kin or affines) may not provide useful 

assistance to any great extent. They may lack the skill, strength or motivation to perform 

tasks as effectively as the women they are thought to help.

Betzig and Turke (1985) argue that use of context to infer intention as a means of 

categorising behaviour in time allocation studies will tend to overestimate the productive 

labour time of individuals who work at a low level of intensity compared to others in their 

society. This they suggest, is particularly likely to be the case amongst children. The 

authors recommend a two-tier system of recording such that intention and activity state
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are both noted. It is possible that the present study, by relying on inferred intention, 

overestimates the labour input of girls to various activities.

Another possibility is that the women who receive assistance may be attempting to 

maximise their returns from the assisted activity rather than minimise their investment of 

time in that activity and therefore they maintain their investment of time in the activity 

regardless of the quality of help they receive.

The strategies of resource maximisation and time minimisation, rather than being mutually 

exclusive, are extremes on a continuum (Hames 1992). The time allocation patterns of 

women are likely to reflect the application these strategies to different activities to varying 

degrees. This variation will depend not only on the nature of the activity but also on the 

tasks with which each activity competes for available time.

The availability of assistance may allow women further flexibility in their time allocation 

strategies. The extent to which women receive assistance will reflect not only the existence 

of potential helpers but also their abilities and willingness to assist. The provision of 

assistance carries time and energy costs for the assistants which must be weighed against 

any potential benefits of this behaviour as an element in their own time allocation patterns.

Girls perform fewer hours of labour per day than women of any age. Such a pattern is 

consistent with the predictions of life history theory, that younger individuals with high 

residual reproductive value (Fisher 1958) have more to gain through the investment of 

resources in future reproduction than older individuals. Among girls some of this 

investment takes the form of physical maturation. The question then arises as to why girls 

should perform any domestic labour at all. It seems likely that through participation in 

domestic work activities girls are able to gain experience of tasks essential to their own 

future reproduction and also to improve their inclusive fitness through the provision of 

assistance to kin. These issues possibilities receive more detailed discussion in the context 

of child-care activities in chapter 5.
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4 .6  C o n c l u s io n s

The daily activity budgets of women and girls in the present study are not dissimilar in 

terms of the total hours worked to those reported for peasant communities elsewhere. The 

activity of child-care however, is notable for its prominence in the present study, and 

agricultural labour for its absence. This pattern may be a result of the severe drought 

during which the study was undertaken.

The greatest changes in activity patterns during a woman’s life occur as a result of the 

demands made by child-care. Child-care activity peaks during the first four years of a 

child’s life. Women with children aged four years and under are able to devote increased 

time to child-care through a reduction of their leisure time and through the combination of 

child-care, and possibly socialising, with other activities. A portion of leisure time is 

preserved and may be important in ensuring good health for future reproductive effort.

Women receive assistance with a variety of household activities from their dependent 

daughters and may reduce their wood collecting effort as a result of the contribution which 

their daughters are able to make. Wood collection is notable among the activities of girls 

as being the only work activity in which they spend more time than do adult women. The 

possibility remains however, that this pattern reflects the relative inefficiency of girls as 

wood collectors rather than their importance as providers of this resource.

Women may receive assistance with household tasks, notably food preparation, from their 

post-reproductive mothers or mothers-in-law. This assistance appears to allow them 

further time to invest in child-care. Although post-reproductive women appear able to 

devote more time to leisure activities than do women with dependent infants, their daily 

labour time remains higher than that of younger women with dependent children aged over 

4 years. While the sample sizes are too small to allow any firm conclusions to be drawn, 

the pattern suggests that post-reproductive women continue to be productive workers and 

may be continuing their reproductive effort through the provision of assistance to the 

mothers of their grandchildren.
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CHAPTER 5: RESPONSIBILITY FOR CHILD-CARE

5.1 S u m m a r y

An observational study of child-care in a population of Maasai agro-pastoralists reveals 

that 31 percent of all non-breast-feeding, day-time care of children under 4 years is 

performed by carers other than the children’s mothers. Help received by the mothers in the 

form of child-care is considered, in this study, to be altruistic since it can be of benefit to 

the child and the child's mother but will impose certain costs on the carer. Both kin and 

unrelated individuals care for children, and kin selection and reciprocal altruism appear to 

contribute to defining the pattern of responsibility for child-care among non-matemal 

carers. The contribution of post-menopausal women to child-care suggests that this may 

form part of a strategy for them to improve their reproductive success .

5 .2  In t r o d u c t io n

Numerous studies have documented the trade-offs that mothers are often forced to make 

in the allocation of their time between child-care and other tasks essential to their own 

survival and reproduction and that of their offspring (e.g. Hames 1988, Hurtado et al 

1992). Assistance to mothers in performing child-care is likely to be of benefit to these 

women in terms of their reproductive success (Turke 1988, Lee 1989). A cross-species 

comparison within the primate order has suggested that human infants receive a high 

degree of non-matemal care (Ross and MacLamon 1995). The authors raise the possibility 

that this is linked to the evolution of the large human brain, the growth of which is 

energetically expensive and associated with a long period of helplessness in infancy. These 

conditions could result in high dividends for women who received assistance with child

care.

Assistance provided to the mothers of infants will however, carry a cost for the helpers in 

terms of the time and energy which must be devoted to this activity at the expense of other 

possible activities. The provision of assistance with child-care is therefore an altmistic 

behaviour as defined by Trivers (1971). As such, its occurrence should be governed by the
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rules of kin selection (Hamilton 1964) or reciprocity (Trivers 1971). This chapter examines 

the extent to which the pattern of responsibility for child-care among non-matemal helpers 

in the study population can be explained in terms of reciprocal altmism and kin selection.

A Maasai homestead (see chapter 2 section 2) houses a community in which reciprocity 

and kin selection might both be expected to occur (Trivers 1985). A homestead contains a 

group of individuals who differ from each other in terms of sex, age and degree of 

relatedness to each other. These individuals interact frequently over an extended period of 

time and have frequent opportunities for co-operation in daily tasks (Saitoti 1986). A 

Maasai homestead is also a very open community in which individuals move freely 

between each others' houses during the day-time. Access to infants during the day-time is 

therefore in no way restricted to the infants' close family. Maasai society is thus well suited 

to a study of altruistic behaviour in the context of child- care.

5.3  M e t h o d s

5.3 .1  S u b jec ts

For the purposes of this study, infants are defined as children aged 4 years or less. 

Preliminary observations within the study population suggested that, as is the case among 

the Ye’kwana (Hames 1988), a child receives very little direct physical care beyond this 

age.

Forty-six infants, 21 male and 25 female were selected as subjects. The mothers of all of 

these infants had previously also been selected as subjects (see chapter 2 section 2.4). The 

ages of these infants was established through interviews and conversations with their 

mothers and other adult women (see chapter 2 section 2.9.1). The mean age of the infants 

was 18 months. Their individual ages are given in table 5.3.1.1.

The sample included all the infants from nine of the study homesteads and a random 

sample of infants from the two largest homesteads. This sample represents the maximum 

number of infants which could be studied in the time available. In addition to the age
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constraint all subject infants were required to have no younger siblings. This was because 

of the possibility that the presence of a younger sibling might influence the amount of care 

the infant received (Munroe and Munroe 1971, Borgerhofif Mulder and Milton 1985, 

Hames 1988).

Age
in

months

Frequency 
in sample

1 2
3 2
4 2
5 2
7 2
10 2
11 1
12 5
14 1
15 1
18 9
21 1
23 1
24 6
25 1
30 2
36 5
48 1

Total 46

Table 5.3.1.1: Ages of subject infants.

5.3.2 Data collection

Data on care of infants were collected by direct observation using focal subject follows and 

instantaneous scans as discussed in chapter 2 (section 2.8). During each scan the focal 

subject infant was recorded as receiving or not receiving care. If the infant was receiving 

care the identity of the carer was recorded. The presence or absence of the infant's mother 

in the homestead at the time of the scan was also recorded.

5.3.3 Definition of care

Care is defined as any act involving physical contact between an infant and a person aged 5 

years or over, which can be assumed to be of benefit to the infant.
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The age of 5 was chosen following a period of preliminaiy observations because children 

below this age were not seen to perform any carrying or feeding of infants. It was also felt 

that among very young children it was not possible to distinguish care acts from mutual 

contact during play, an issue raised by Hull (1978).

Borgerhoff Mulder and Milton (1985) and Hames (1988) use 4.5 and 4 years respectively 

as the lower age limit in defining carers in their studies of child-care activities. Cain (1977) 

notes that 5 years was the youngest age at which the act of carrying a child was performed 

among village children in Bangladesh. Given the scope for inaccuracy in assigning ages to 

young children, the cut-off ages used in these studies are comparable to that used in the 

present study.

The present study, like that of Hames (1988), uses physical contact as a defining feature of 

care in order to provide an easily observable and measurable variable. Experimental work 

with macaques (Harlow and Harlow 1965) suggests that physical contact has an important 

role to play in the psychological development of infants, while a comparative study 

(Blurton Jones 1972) suggests that human young, like those of other primate species, are 

adapted to carrying rather than caching as a mode of care.

The role of physical contact in promoting infant survival through prevention of physical 

insult is likely to vary in importance according to prevailing environmental conditions 

(Hurtado et al 1992, Kaplan 1994). Ricci et al (1996) report that physical contact in the 

form of holding affords infants some degree of protection from pathogens which cause 

diarrhoea. Physical contact may also serve as a proxy for other forms of care such as 

vigilance behaviour or the teaching of skills which would require physical proximity if not 

actual contact.

Actions recorded as care in this study include picking up an infant, holding or carrying it, 

supporting it while sitting or standing, lying in contact with it, holding hands with it while 

walking, feeding it, breast-feeding it, washing or grooming it or giving it medical 

treatment. The assumption of intention to benefit the infant is included as a defining feature
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of a care act in order to exclude actions such as knocking an infant over, hitting it or using 

it as a play object against its will.

5.3.4 Calculation of the coefficient of relatedness between individuals

In order to examine possible effects of kin selection it is necessary to establish the extent 

of genetic relatedness between individuals in the study population.

In sexually reproducing species such as humans an individual receives half of its genes 

from each parent. The probability of a gene occurring in an individual also occurring in 

any one of the individuals parents is 0.5. The coefficient of relatedness ( r  ) between an 

individual and each of its parents is thus 0.5. The probability of a gene which occurs in any 

one of an individual’s parents occurring in one of that parent’s parents is also 0.5 (Trivers 

1985).

Calculation of genetic relatedness through chains of individuals is done by multiplying the 

r's that link the individuals. The coefficient of relatedness between an individual and any 

one of its grandparents is 0.5 ( the probability of a gene in the individual being present in 

any one of the individual’s parents) multiplied hy 0.5 ( the probability of a gene present in 

that parent being present in any one of that parent’s parents). Thus the r linking an 

individual to any one of its grandparents is 0.5 x 0.5 = 0.25 (Trivers 1985).

If two individuals are related both through the maternal and paternal lines, as is the case 

for full siblings, the r 's calculated for each line must be added together. Full siblings are 

therefore related by an r  of 0.5 x 0.5 (through the maternal line) + 0.5 x 0.5 (through the 

paternal line) = 0.5 where as half siblings have an r of 0.5 x 0.5 = 0.25 only (Trivers 

1985).

In the present study, relationships between individuals were determined through interviews 

and discussions with informants (see chapter 2 section 2.9). No cases were reported of a 

child being fathered by a man other than the child's (reported) biological mother's husband. 

This is true of both the interview data and those collected through informal conversation. 

The possibility remains that illegitimacy was under reported for social reasons.
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The possibility of extramarital conception results in a degree of uncertainty accompanying 

any calculation of relatedness through the paternal line in the present study. Individuals 

who are believed to be full siblings may in reality be related through the maternal line only. 

Similarly infants thought to be paternal half siblings may be genetically unrelated. The 

genetic relationship between an individual and his/her assumed paternal grandparents may 

also be zero. For these reasons, ranges of probable degrees of relatedness are used in this 

study rather than giving a single figure for r in each case.

5 ,4  Re s u l t s

5.4.1 The pattern o f  responsibility fo r  child-care among female carers

The total number of observations of child-care by different categories of carer is shown in 

figure 5.4.1.1 The major responsibility for providing care to infants is borne by their 

mothers. Seventy-one percent of all care observed was performed by the mothers of the 

recipient infants. Even if breast-feeding is excluded on the grounds that many non-matemal 

carers would not be capable of this form of care, the pattern remains with mothers 

performing 64 percent of all non-breast-feeding care observed.
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Figure 5.4.1.1: Total number of observations of child-care by different female carers.

The contribution of female, non-matemal carers to child-care appears substantial. Over 

one quarter of all child-care occurring during the day-time was performed by female carers 

other than the infants’ mothers. This figure rises to over one third if only non-breast

feeding care is considered. These results suggest that non-matemal care has an important 

role to play in the study population.
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Hames (1988) reports that among the Ye'kwana, 51 percent of day-time child-care is 

performed by non-matemal carers. The lower level of non-matemal care found in the 

present study may reflect a lesser involvement in subsistence activities among women in 

this study population (see chapter 3). Previous studies have found trade-offs between 

subsistence work and child-care (Levine 1988, Ricci et al 1996).

5.4.2 The pattern of responsibility for child-care among male carers

As in other populations (e.g. Hames 1988), the contribution of males to child-care is 

extremely small, totalling 3 percent of non-breast- feeding care observed in the current 

study. Among male carers it is the fathers of infants who provided these infants with the 

majority of care. Fathers are followed in importance in this activity by the infant’s brothers, 

half-brothers and unrelated boys. These results are shown in figure 5.4.2.1

eg

Ci 15

father brother half
brother

unrelated
boy

Relationship to infant 

Figure 5.4.2.1: Total number of observations of cbild-care by different male carers.
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5.4.3 Controlling for differences hetyveen infants

When comparing the contributions of different categories of carer to the overall pattern of 

child-care observed it is necessary to take into account three factors resulting from the 

design and execution of the study. Firstly, not all infants had access to the same number or 

variety of potential carers. Secondly, infants were of differing ages (see table 5.3.1.1) and 

as such were likely to differ in the total amount of direct care they received (Borgerhoff 

Mulder and Milton 1985, Hames 1988). Thirdly, while the majority of infants had been 

observed over three days, a few had been observed over shorter periods of time ( l o r  2 

days).

In order to make meaningful comparisons based on the data from all infants the following 

procedures are used. For each infant the number of observations of care by any category of 

carer was taken as a proportion of the total number of observations of care for that infant. 

By using proportions of care observed for each infant rather than the total numbers of 

observations of care, effects due to infant age or number of observations are controlled 

for.

When calculating the total proportion of care performed by any one category of carer, only 

data for those infants having potential carers of that category are used. For example, in 

order to calculate the proportion of care performed by grandmothers, the total number of 

observations of care by grandmothers is divided by the total number of observations of 

care for those infants having a grandmother living in their natal homestead.

Comparisons therefore take the form 'proportion of care performed by carers of category 

“x” for infants with potential carers of category "x", compared with proportion of care 

performed by carers of category "y" for infants with potential carers of category "y"’. 

'Potential carer' is taken to mean a person of five years or over residing within the infant's 

natal homestead.

The number of potential carers of any one category differs between infants. For the present 

analysis such differences have been ignored on the grounds that, since an infant can only
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receive direct care from one carer at a time, increasing the number of potential carers of 

any one category will not necessarily lead to a proportionate increase in the care 

performed by carers of that category.

5.4.4 Comparison of responsibility for child-care across non-maternal, female carers of 

different genetic relatedness to the infants

In order to investigate the possible influence of nepotistic altruism in determining the 

observed patterns of responsibility for child-care the relationships between infants and their 

carers have been translated from the social categories discussed above (section 5.4.1) into 

genetic terms (see section 5.3.4). In doing this, paternity uncertainty has been assumed and 

potential carers have been divided into the following categories; r = 0.25 - 0.5 (sisters), r 

= 0 - 0.25 (grandmothers and half sisters), r = < 0.25 (great-grandmother, female cousins 

and other female, paternal kin), r  = 0 (other female neighbours).

The small numbers involved render it necessary to include paternal and maternal 

grandmothers in the same category, although under conditions of paternity uncertainty the 

r of paternal grandmothers would be lower than that of their maternal counterparts.

Using proportions of total non-matemal care received by each infant, in the way outlined 

above (section 5.4.3) in order to take account of the differences in infants' ages and .the 

availability of potential carers, the relationship between r  (the coefficient of relatedness 

between carer and infant) and the proportion of care given by non-matemal, female carers 

has been examined. The results are shown in figure 5.4.4.1.
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Figure 5.4.4.1: The proportion of child-care performed by female, non-maternal 
carers of different degrees of relatedness to the infants (mean plus or minus 2 
standard errors).

Across the three categories of carers who were genetic relatives of the infants they cared 

for, responsibility for care received by the infants is significantly, positively correlated with 

the coefficient of relatedness between the infant and the carer (r̂  =.35, p<.001, n=46 ).

This pattern is similar to that reported by Hames (1988) and is as would be predicted by a 

kin-selection explanation of non-matemal child-care.

5.4.5 The role o f post-menopausal women in child-care

Although significant, the correlation between coefficient of relatedness and proportion of 

care performed is not very strong. One reason for this may be the variation in age among 

carers of the same coefficient of relatedness. Altman (1979) points out that the occurrence 

of nepotistic altruism is likely to be mediated by factors, such as the age of the individuals 

involved, which influence the alternative courses of action available to them and can not 

necessarily be predicted on the basis of relatedness alone.

The categories r = 0.25 and r = < 0.25, include carers of widely differing ages. Dependent 

girls and post-menopausal women are included in both of these categories. While the small
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number of post-menopausal women prevents any statistical test, the results shown in figure

5.4.1.1 suggest that post-menopausal grandmothers (and the great-grandmother included 

as a grandmother in this figure) play a more active role in child-care than their younger 

counterparts.

This finding is consistent with Turke's (1988) proposal that net investment will by older 

generations in younger ones and with the proposal that menopause is maintained through 

natural selection because of the selective advantage conferred on ageing females who 

chose to invest in their existing descendants rather than in continuing their own 

reproduction (Hawkes et al 1989).

5,4.6 Evidence for the role of reciprocal altruism in child-care activities

An explanation of responsibility for child-care based on kin selection alone would predict 

that those individuals who were not genetic relations of infants would perform the least 

care of those infants. However, almost 10 percent of child-care observed in the present 

study was performed by carers who were not related to their infant charges. This level of 

investment in infants exceeds that of distant relations of the infants (see figure 5.4.4.1) and 

requires an explanation that goes beyond kin selection. One possibility is to formulate an 

explanation based on reciprocal altruism (Trivers 1971).

Reciprocal altruism involves the exchange of goods and services between individuals. Its 

occurrence is favoured by circumstances in which individuals interact frequently over 

extended periods of time (Trivers 1971). Such circumstances characterise the relationships 

between adult female homestead residents. Child-care by carers who are not related to the 

infants they care for may form part of reciprocal relationships between the carers and the 

mothers of the infants who receives the care.

Given the necessity of return acts in a reciprocal relationship between individuals it is 

important that the recipient of an altruistic act be aware both of the act having occurred 

and of the identity of the actor. For this reason it is of interest to compare the frequency of 

child-care performed by carers who were related to the infants with those who were not 

related across conditions in which the mother of the infant was present or absent from the
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homestead. Presence in the homestead is assumed to increase the mother’s awareness of 

the identity of her infant’s care-takers.

A 2 X 2 Chi Square test is used to compare the number of observations of care performed 

by non-matemal, female carers who are related to the infants they care for with those who 

are not related. This is done across two conditions; infant's mother present in the 

homestead and infant's mother absent from the homestead. Non-matemal carers are found 

to be significantly less likely to provide care to an infant to whom they were not related if 

the mother of that infant was absent from the homestead (Chi Square = 24.965, p =

0.000). This result is illustrated in figure 5.4.6.1.

□ Mother present 
■ Mother absent

Related Unrelated

Relations hip to infant

Figure 5.4.6.1: The number of observations of child-care in the presence or absence 
of the infants’ mothers by carers related or not related to the infants.

A more rigorous investigation of this effect takes account of differences between 

individual infants in terms of their ages and the number of occasions on which they have 

been observed. This is done by calculating, for each infant, the difference between the 

proportion of care performed by related carers in the presence and absence of the infant’s 

mother, and the difference between the proportion of care performed by unrelated carers in 

the presence and absence of the infant’s mother. The magnitude of these two sets of 

differences is then compared using a paired T-test.
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The results are in the direction predicted by the Chi Square test performed earlier (see 

above). Twenty-two infants show a greater difference in the care performed by non

relatives across the ‘mother present’ and ‘mother absent’ conditions than in the care 

performed by relatives across the two conditions, while the reverse was true in only 12 

cases. However, the results did not attain statistical significance.

A further analysis was performed using individual, female, non-matemal care-givers as the 

units of analysis. Care-giver is here defined as an individual who was observed performing 

an act of physical child-care on a least one occasion during the period of observation. The 

number of observations of child-care performed by non-matemal, female carers who were 

related to the infants for whom they cared was compared across the conditions of infant's 

mother present in the homestead and infant's mother absent from the homestead using a 

paired samples T-test. This analysis was repeated for non-matemal, female care-givers 

who were not related to the infants for whom they cared. The results showed no 

significant difference between the 2 conditions for care-givers who were related to the 

infants(t=.00, df=43, p=l), however, in the case of care-givers who were not related to the 

infants for whom they cared, significantly more care was observed in the presence of the 

infant’s mother than in her absence (t=-2.8, df=25, p=.01). Thus there appears to be an 

effect of presence o f infant's mother on care of infants by unrelated carers but not on care 

by carers who are related to their infant charges.

The pattems outlined above suggest that under some circumstances child-care occurs as a 

result of reciprocal altruism between female homestead residents.

5 .5  D i s c u s s io n

The findings suggest that female homestead residents provide a potentially important 

source of care for infants living within their homesteads. While it is likely that by limiting 

observation to the day-time the total amount of care provided by a child's mother and 

sisters has been underestimated, during the night the opportunities for co-operation in 

child-care are reduced. At night-time the living arrangements within a homestead mean 

that access to an infant is largely restricted to the infant's mother and siblings. For this
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reason data collected during the day-time are more suitable for comparing the 

contributions made to child-care by various categories of carer.

The extent to which female relatives of infants invest time in caring for infants correlates 

positively with the degree to which these carers are related to the infants (figure 5.4.4.1). 

Such a pattern is highly suggestive of a kin selection effect. The pattern is one which 

would be predicted following Hamilton’s rule (Hamilton 1964), that altruism will be an 

optimal behaviour when the costs to the altruist are less than the benefits to the recipient 

divided by the degree of relatedness between the two parties. A correlation between 

relatedness and care similar to that reported in the present study has been found among the 

Ye’kwana (Hames 1988).

The examination of the investment in infants by carers of different ages reveals the 

considerable contribution made by grandmothers to child-care activities (see figure

5.4.1.1). Grandmothers and half sisters in this study are regarded as equally related to the 

infants, sharing a degree of relatedness of 0 - 0.25. This assumes paternity uncertainty but 

groups maternal and paternal grandmothers together because of the small numbers 

involved.

An infant's coefiBcient of relatedness to its half-sister is the same as that to its grandmother. 

The two classes of carer are of the same sex but differ greatly in age. The age of an 

individual is the major factor in determining the future reproductive value of that individual 

(Fisher 1958). Life history theory therefore suggests that age is a crucial influence in 

determining the optimal use of an individuals time and energy resources (Hawkes et al 

1989).

The half-sisters in this study are all unmarried girls aged between five and sixteen years. As 

such they have their full reproductive careers before them in which to make up for losses 

in inclusive fitness incurred at this early stage in their lives. These individuals may 

profitably invest time and energy in seeking mates or in building up energy reserves for use 

during their own future reproductive effort rather than expending time and energy by 

investing in existing kin.
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The grandmothers in this study are all considered to be post-menopausal women. Each is 

over sixty years old and none has given birth within the previous ten years. These women 

are expected to have no opportunities to improve their reproductive success through 

further reproduction. Therefore they can best seek to improve their reproductive success 

through the investment of resources in extant children and grandchildren.

It has been argued that among older women, the benefits of investment in extant children 

and grandchildren may outweigh those to be gained from further reproduction. This would 

provide a mechanism through which human menopause could be maintained by the process 

of natural selection (Hawkes et al 1989, Hill and Hurtado 1991, Rogers 1993). Hawkes et 

al (1989) suggest that among the Hadza this investment in existing kin takes the form of 

energetically costly acquisition of food items, while among the !Kung, grandmothers 

perform important child-care services. It may be that Maasai grandmothers in the present 

study are following the !Kung pattern of investment in their grandchildren.

The data from the present study fall far short of demonstrating the validity of a kin 

selection explanation for the evolution of menopause. They do however suggest that post

menopausal women may be an important source of care for their grandchildren. This 

finding is compatible with such a theory.

The findings of the present study are also compatible with the pattern of resource flow 

suggested by Turke (1988). According to Turke, in all populations, the investment by 

older generations in younger ones is expected to exceed that by younger generations in 

their elders. This theory stands in contrast to those which suggest that, in high fertility 

populations, children are net providers of economic benefits (e.g. Caldwell and Caldwell 

1987). Child-care data alone however, are not sufficient to allow a statement of net 

resource flow.

The finding that care is provided to infants by women who are not related to these infants 

may be explained by the occurrence of reciprocal altruism between female homestead 

residents. Demonstration of the existence and nature of reciprocal relationships between
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women is beyond the scope of this study. Such relationships may be based on a long term 

exchange of resources (Trivers 1971) and are complicated by the fact that the resources 

exchanged need not be identical (e.g. Hames 1987). However, the finding that carers who 

are not relatives of the infants show a preference for performing their child-care in the 

presence of the infants’ mothers whilst related carers do not show such a preference, raises 

the possibility that these women are seeking to maximise the likelihood of the care they 

provide being reciprocated.

Ethnographic data from a number of studies suggest that, while the part played by fathers 

in providing direct, physical care to infants varies between cultures, it is, as a rule, 

considerably smaller than that played by mothers (Katz and Konner 1981). The small role 

played by males in providing direct care to infants in the present study recalls the pattern 

observed among Ye’kwana males by Hames (1988).

There are a number of reasons for predicting a lower level of investment in infants by 

males than by females. Biology dictates that female mammals must make a far greater 

investment of time and energy in their offspring than that made by males. As a result, 

females are more limited in terms of the number of offspring which can be produced over 

the course of a lifetime (Trivers 1972). The cost of losing a child is therefore greater for 

females than for males. The converse of this is that the benefits of investing in a child in 

order to ensure its survival are greater for females than for males.

For men, time may be better spent seeking additional mating opportunities than looking to 

the survival of existing infants. This may be done through spending time with other wives, 

or through acquiring resources with which to acquire additional wives or through seeking 

extra-marital mating opportunities. Any of these activities is likely to compete with care of 

existing offspring for time and other resources.

The possibility of paternity uncertainty may also serve to depress levels of paternal 

investment in children. In all but exceptional circumstances the mechanics of child-birth 

would serve as proof of relatedness for the child's mother. Men have no such guarantees of 

paternity. Hamilton’s Rule would therefore predict a lower level of investment in infants by
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men than by women. Maasai society is one in which men often travel away from home. It 

is conceivable that this allows opportunities for extramarital liaisons although no 

quantitative data are available on illegitimacy rates in the present study.

The investment made by Maasai men in their children may have been largely missed in the 

present study. Direct physical care of infants is only one of a wide range of possible 

behaviours which may represent investment in offspring. Vigilance towards young children 

and interaction with older children were not recorded in this study. It is also possible that 

the contribution made by the commercial and herding activities of the men to the family 

resources may be their main form of investment (see chapter 3). Even if they were to 

invest these resources in seeking further mating opportunities, for example by paying the 

bride price for an additional wife, males may invest them directly in their offspring during 

rare but crucial events such as paying for medical care.

The above explanations are not so readily applied to the child care pattems of boys. Their 

low investment may be due to their absence from the homestead during the day-time in 

order to care for livestock. Any contribution made by boys during the night is missed due 

to the design of the study. However, even in homesteads having few or no animals boys 

were not seen to care for infants.

Natural selection operates at all stages of an individual’s life. This implies that the low 

level of involvement in child-care by boys is adaptive and suggests that they are involved in 

alternative activities which are, or will be of greater benefit to them. Casual observation 

suggests that the environment in which the Maasai live offers limited opportunities for 

foraging and that the pursuit of calories through this activity is unlikely, alone, to account 

for the behaviour pattern of boys. Similar observation suggests that boys from homesteads 

with few or no animals often spend time herding with boys from homesteads with larger 

livestock holdings. During these herding trips a variety of animal husbandry skills are 

practised as well as use of the spear and the trips provide an opportunity to build a detailed 

knowledge of the environment around the homestead. These herding trips may also 

provide the context for the formation of coalitions and friendships which are of use in adult 

life.
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Thus, even in circumstances in which the lack of family livestock limit the opportunities for 

economic production by boys, their involvement in activities away from the homestead 

may be of greater long-term benefit to them than the use of their time in assisting with 

child-care activities.

If this line of explanation is applied to child-care by girls it raises the possibility that such 

care, rather than representing an investment by these girls in their siblings, is a means for 

them to practice behaviour which will be of importance in their own future reproductive 

success. The possible importance of caring for younger siblings as a means of practice for 

girls rather than boys is raised by Bell (1977). Lancaster (1971) also considers the 

opportunity to practice mothering to be a likely explanation for the high frequency of 

interaction between juvenile females and infants in a population of vervet monkeys. If 

however, practice is the primary motivation for the provision of child-care by girls in the 

present study, the directing of this behaviour selectively towards close kin still requires 

explanation. The potential benefits of practice at mothering do not exist to the exclusion of 

all others.

Another possible influence on pattems of child-care is raised by Clutton-Brock and Parker 

(1995). In their review these authors highlight the role which negative reciprocity or 

punishment may play in shaping social behaviour.

The term punishment refers to the infliction of a cost on a recipient by an actor in order to 

reduce the probability of the recipient subsequently behaving in a way which will inflict a 

cost on the actor or refusing to behave in a way which will benefit the actor. The threat of 

punishment may be used to similar effect. The act of punishing may carry immediate costs 

to the actor but these are offset by the long-term benefits.

Punishment, like reciprocal altmism, has been shown by theoretical studies to be likely to 

arise within communities in which individuals interact with some regularity over an 

extended period of time. Observational studies of a number of vertebrates living within 

such social groups reveal that acts of punishment are frequently directed towards kin.
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including the offspring of the punisher. Co-operation over the care of young is one area in 

which conflict of interests between individuals has been found to lead to punishment 

behaviour (Clutton-Brock and Parker 1995).

If a large degree of control is assumed to be exercised by mothers over their daughters this 

could account for the level of investment in infants by their sisters. Such control could be 

exercised through sanctions, or the threat of sanctions, ranging from physical punishment 

to the withholding of concrete items such as food, or psychological punishment through 

the withholding of affection. The investment by sisters in their infant siblings would then be 

seen not as acts of altruism in the conventional sense but as acts of compliance with the 

wishes of the infant's mother in order to avoid the possibility of sanctions being applied.

The investment by grandmothers in their grandchildren could also be explained in this way. 

If it is assumed that these ageing widows have come to live in their sons' homesteads in 

order to receive some form of support, and that their access to resources is extremely 

limited, they may comply with child-care demands made on them by their sons' wives in 

order to avoid the possibility of punishment through the withdrawal of this support. They 

might seek to achieve and maintain the goodwill of other homestead residents through 

investing their time and energy in the physically undemanding task of child-care.

There are problems with this explanation of care acts performed by grandmothers. The 

assumption that older women are unable to acquire resources directly, through their own 

effort may simply be an ethnocentric misconception as Hames (1988) points out. There is 

evidence in the literature to suggest that advanced years need not necessarily be a barrier 

to productive labour (Hurtado et al 1985, Hawkes et al 1989). Furthermore, even if 

exchange for child-care was the only way in which these grandmothers could gain access 

to resources, there is no reason why such reciprocal relationships should favour providing 

care to a biological grandchild rather than any other child in the homestead. All but two 

care acts by grandmothers in this study were directed towards their biological 

grandchildren.
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Following a punishment-centred explanation of child-care, the minimal involvement of 

distant kin may result from infants' mothers being less able to exert control over these 

individuals. Distant kin may be less dependent on the infants' mothers for material or 

psychological support. However, such an explanation fails to account for the relatively 

high contribution to child-care made by carers who are not related to the infants or the 

infants’ mothers.

Observations did not suggest the existence of a hierarchy among adult women in any of the 

homesteads. There was no correlation between a woman’s marriage-rank (i.e. whether she 

was the first or any subsequent wife) and the amount of care her infant received from other 

women in the homestead. The patterns of responsibility for child-care found in this study 

do not suggest the use of negative reciprocity in any systematic way by women to enlist 

the help of their adult female neighbours in the provision of child-care.

The possible forms of punishment behaviour open to humans are many and varied. Such 

behaviour may frequently be subtle and difficult to detect. The data collected in the present 

study do not allow a complete assessment of the role of punishment in the society under 

study. However, the fact that among infants’ relatives, care provided to infants does not 

decrease in the absence of the infants’ mothers (see section 5.4.5) suggests that the 

provision of this care is largely independent of the threat of sanctions from the infants’ 

mothers. While the role of punishment, actual or threatened, can not be ruled out as 

providing motivation for the performance of child-care, it seems unlikely to prove the only 

or even the primary motivator.

5 .6  C o n c l u s io n

Investment in infants in the form of direct, physical care comes from a number of sources. 

Each instance of child-care comes about as the result of an individual decision to provide 

such care. Evolutionary theory predicts that the probability of an individual reaching such a 

decision will reflect the ratio of costs to benefits expected to be incurred by the individual 

as a result of that decision.
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In this chapter some possible major influences on the costs and benefits of providing child

care were explored. Evidence was found to suggest that both reciprocal altruism and kin 

selection influence child-care behaviour among the population studied. The various factors 

which may influence the extent to which an individual becomes involved in the provision of 

care to an infant are not necessarily mutually exclusive. It is likely to be a number of these 

factors in combination which determine the final outcome of the decision to perform or to 

not perform child-care.
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CHAPTER 6: DIFFERENCES IN THE CARE RECEIVED BY 

INDIVIDUAL INFANTS

6.1 S u m m a r y

Considerable variation exists between individual infants in terms of the amount of care they 

receive. This chapter seeks to explain that variation. A number of variables are 

hypothesised to influence the level of care received by an infant. No evidence of a sex- 

based bias in care is found and similarly no effects are found of the life history stage of 

infants’ mothers. The major influences on the amount of care received by an infant appear 

to be the age of the infant and the availability of female helpers in the homestead.

6.2 In t r o d u c t io n

The previous chapter focused on the issue of responsibility for providing care to infants 

and on the role of altruism in influencing the extent of investment in infants among 

different carers. This chapter continues the exploration of child-care but attempts to 

account for differences in the amount of care received by individual infants.

Over the course of a lifetime an individual must allocate finite resources between various 

tasks involved in maintenance and reproduction. The latter of these includes both mating 

and caring for young (Borgerhofif Mulder 1992a). Decisions must be made as to the extent 

of investment to be made in current offspring and that in future offspring and these may 

often conflict (Clutton-Brock 1991). The costs and benefits associated with different 

possible patterns of investment change over the course of an individual’s life (Steams 

1976). They also change as the needs of an offspring change over the course of its life 

(Trivers 1974). Characteristics of young, such as their sex, where these are likely to 

influence their future reproductive success, also influence the benefits to be gained from 

investment in these young (Trivers and Willard 1973).

In this chapter direct care of infants is regarded as a form of investment. The amount of 

direct care received by individual infants is examined. Attempts are made to relate this to
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factors including the age and sex of the infants, the size and structure of the infants' 

families, the age and life history of the infants' mothers and the availability of potential 

helpers within the infants' homesteads. The quantity of care received by an individual 

infant is expected to be a reflection of the investment strategy followed by its parents and 

other potential carers.

6.3 M e t h o d s

6.3.1 Data collection

The data and definitions used in this chapter are the same as those used in chapter 4. 

Child-care is defined in the same way as in chapter 4 and requires physical contact between 

the carer and the infant. An infant is defined as a child aged 4 years or less. The age of 5 

years is taken as the lowest at which an individual is capable of providing care to an infant.

6.3.2 Analysis

A number of factors pertaining to the infants, their mothers, or their social environment 

were hypothesised to influence the amount of care received by infants. Multiple linear 

regressions were used to explore the relationships between these factors and the care 

received by infants.

In order to control for any differences in the number of observations made of each infant, 

care received by each infant was expressed as a proportion of the number of observations 

made of that infant. When performing regressions, the logits of these proportions were 

used as the dependent variable because the distribution of the logits is closer to a normal 

distribution than that of the proportions (Sokal and Rohlf 1995). Logits are equal to In 

(p/l-p) where p  is the proportion (in this case the proportion of observations on which 

care was seen to occur).
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It was hypothesised that care from maternal and non-matemal sources might be differently 

affected by the variables under consideration. For this reason separate analyses were 

performed for total care, maternal care and non-matemal care.

Examination of the residuals from the regression models created suggests that the 

assumptions of normality and constant variance of the dependent variable at different 

values of the independent variable are met.

6 .4  Re s u l t s

A summary of the results is given in table 6.4.1 This table shows all the variables 

investigated and their relationships to total, maternal and non-matemal care as suggested 

by the multiple regression models.
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Total Care

Direction t

Maternai Care

Direction t

Non-raaternal Care
(age < 2 years. n=30J

Direction t
Age of infant 
Sex of infant

Mother’s age 
Mother’s marriage rank 
Residence of a sister 
aged > = 5 years in the 
homestead
Residence of a sibling 
aged < 5 years in the 
homestead 
Residence of a half- 
sister aged > = 5 years 
in the homestead 
Residence of infant’s 
grandmother in 
homestead
Number of adult female 
neighbours in the 
homestead

+
(for female) 

+

-9.260

2.587

2.661

< 0.0001

0.0133

0.0111

+
(for female) 

+

-8.029 < 0.0001

2.44 0.0190

+
(for female) 

+

-3.601 0.0012

Adjusted R Square 0.68 0.61 0.29
32.41 36.00 12.97

Slgnif. F <0001 <0001 .0012

+ signifies a positive relationship, - signifies a negative relationship.
. indicates that the relationship is no t significan t and the variab le  w as no t included in the f in a l model.

Table 6.4.1: The relationships between a number of variables and the care received by infants.



6.4.1 The effec ts o f  ch aracteristics o f  th e  in fan ts on care received

6.4.1.1 Age o f  infant

The age of the infants is negatively correlated with the amount of care they receive (see 

figure 6.4.1). This pattern is similar to that reported in previous studies (e.g. Borgerhoff 

Mulder and Milton 1985, Hames 1988). The relationship between age of infant and care 

received is weakest in the case of non-matemal care. A regression model which included 

age o f  infant as the independent and the logit o f  the proportion o f  ohsen ’ations on which 

non-niaternal care w’as ohseiwed  as the dependent variable found no significant 

relationship. The relationship between these 2 variables only attained statistical significance 

if the older infants (those over 2 years) were excluded from the sample (see table 6.4.1).

100

o

o

0 10 20 5030 40

° Female 
+ Male

Infant age (months)

Figure 6.4.1.1.1: The relationship between infant age and the number of 
observations of care received.
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6.4. /. 2 Sex o f infant

Theoretical work points to the selective advantage conferred on parents who are able to 

influence the sex ratio of their offspring (Trivers and Willard 1973). Work on human 

populations, both historical (e.g. Voland 1991) and contemporary (e.g. see review by 

Scrimshaw 1984) suggests that parents sometimes achieve this through biasing their 

investment in infants and children towards the preferred sex.

The present study finds no relationship between the sex of an infant and the investment it 

receives in the form of care from either maternal or non-matemal sources (see figure

6.4.1.1.1). This analysis however, considers the study population as a homogenous group 

and ignores the possibility of a sex-bias in parental investment associated with differences 

in access to resources between sub-groups of subjects. Marriage-rank and livestock 

holdings are two variables which may differentiate subjects in terms of access to resources. 

It is therefore of interest to examine the effect of each of these two variables in 

combination with sex o f infant on the amount of care invested in infants by their mothers.

The combined effect of mother's marriage rank and sex o f infant on the amount of 

maternal care received by infants was investigated using a 2-way Analysis of Variance 

(ANOVA). In this analysis sex o f infant and marriage rank o f infant’s mother were the 

independent variables (factors) The /o^Y(see section 6.3.2) of the proportion o f  

obsei'vations on which maternal care was observed was used as the dependent variable. 

This analysis was done using data for only those 28 infants whose mothers were 

polygynously married.

The results do not indicate any significant interaction between sex o f infant and mother's 

marriage rank in their effect on the amount of physical care invested in an infant by its 

mother (F=.296, p=.747, df=2). The results also indicate that the amount of care received 

by an infant from its mother does not vary significantly according to sex o f infant or
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marriage rank o f infant's mother when these variables are considered separately from 

each other. The importance of the marriage rank of an infant’s mother is considered 

further in section 6.4.2.2.

The combined effect of livestock holdings and sex o f infant on the amount of maternal 

care received by infants was also investigated using a 2-way Analysis of Variance. In this 

analysis infant’s were assigned 1 of 4 wealth ranks based on the livestock holdings of their 

fathers (these wealth ranks were based on those described by Herren (1990) and are 

discussed in chapter 3, section 3.2). Wealth rank and sex o f infant were the independent 

variables (factors) in the ANOVA. Again, the logit of the proportion o f observations on 

M’hich maternal care was obser\^ed was the dependent variable.

The results do not indicate any significant interaction between sex o f infant and wealth 

rank in their effect on the amount of physical care invested in an infant by its mother 

(F= 1.206, p=.321, df=3). The results also indicate that the amount of care received by an 

infant from its mother does not vary significantly according to sex o f infant or wealth rank 

when these variables are considered separately from each other.

In summary, the sex of an infant does not appear to influence the amount of physical care 

it receives from its mother, either alone or when examined in combination with mother’s 

marriage rank or father’s livestock holdings.

6.4.2 The effects o f characteristics of the infants^ mothers on care received

6.4.2.1 Age o f mother .

As individuals age their remaining reproductive value decreases (Fisher 1958). As the 

reproductive value of an individual decreases their fitness may be best served by investing 

their remaining resources in current reproductive effort rather than in future reproductive
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effort through their own maintenance or survival (Trivers 1974, Steams 1976). The 

investment of time and energy in the provision of care to infants is one area of 

reproductive effort. This raises the possibility that the infants of older women will receive 

more care than those of younger women. Trivers (1974) suggests that maternal age may 

instead serve to reduce investment in infants, as greater experience of parenting allows the 

parent to respond to the needs rather than the demands of the infant. However, the age of 

the infants’ mothers in the present study (see chapter 2, table 2.9.1) is not found to be 

related to an increase or decrease in the care the infants received from their mothers or 

from other sources.

6.4.2.2 Marriage rank o f mother

Hierarchies have been found among the wives of polygynously married men such that 

higher ranking (earlier married) wives are able to utilise the labour of lower ranking wives 

without reciprocating (Boserup 1970). Negative reciprocity (Clutton-Brock and Parker 

1995) is one mechanism through which this may occur (see chapter 5 section 5.5). A high 

ranking mother may thus be able to use her lower ranking co-wives to provide infant care 

or to relieve her of other tasks and so allow her to devote more of her own time to the 

care of her infant. If this was to be the case, a positive correlation would be expected 

between mother’s marriage rank and the amount of care received buy an infant. However, 

the present study finds no such correlation.

6.4.3 The effects o f characteristics of the structure of the infants’ families on care 

received

6.4.3.1. Residence in the homestead o f a sibling aged less than 5 years 

The possibility that young siblings (below 5 years old) might compete for available care is 

explored. The residence of a young sibling in the infants household is not found to be 

significantly associated with a reduction in the amount of care received by an infant, 

although the result approaches signifiance (p = 0.08) when care from all sources is 

considered. The negative relationship across all three categories of care suggests that some 

degree of competition occurs between siblings (see figure 6.4.3.1.1).
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T3 0 .0 '

Not resident Resident

Residence of a sibling aged < 5 years in the homestead

Figure 6.4.3.1.1: The relationship between the care received by an infant and the 
residence of a sibling aged less than five years in the infant’s homestead (mean plus 
or minus 2 standard errors).

6.43.2 Residence in the homestead o f a sister agedfive years or over.

Infants’ sisters appear to be an important source of care (see chapter 5). Turke (1988) 

finds a greater number of surviving offspring among women who give birth to a daughter 

early in their reproductive careers. This raises the possibility that it is care provided by 

these daughters to their mother’s subsequent offspring which plays a role in improving the 

infants chances of survival.

The present analysis finds no significant relationship between the residence of a sister of 

the infant in the infant’s homestead and the care received by the infant. However, an 

examination of the changes in the direction of the relationship across different categories 

of care (see figures 6.4.3.2.1 and 6.4.3.2.2) goes some way towards explaining this slightly 

paradoxical finding. Presence of a sister of care-giving age is related to an increase in non- 

matemal care and a decrease in maternal care, although the overall relationship to care is

' In order to control for the effects of the infant’s age on care received in this figure, the residuals from the 
regression of ‘the logit of care/observ'ation’ on to ‘age of infant’ are used as the\ ariable on the Y axis 
rather than the number of observations of care.
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positive. This suggests that the effect of infants’ sisters may be to relieve their mothers of a 

portion of their child-care duties.

Not resident Resident

Residence of a sister aged >= 5 years in the homestead

Figure 6.4.3.2.1: The relationship between the maternal care received by an infant 
and the residence of a sister aged >= 5 years in the infant’s homestead (mean plus or 
minus 2 standard errors).

Not resident Resident

Residence of a sister in the homestead

Figure 6.4.3.2.2: The relationship between the non-matemal care received by an 
infant and the residence of a sister aged >= 5 years in the infant’s homestead (mean 
plus or minus 2 standard errors).

' In order to control for the effects of the infant’s age on care received in these figures, the residuals from 
the regressions of ‘the logit of maternal care/observation’ or ‘the logit of non-matemal care/observation’ 
on to ‘age of infant’ are used as the variables on the Y axes rather than the number of obseivations of 
these categories of care.
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6.4.3.3 Residence in the homestead o f a grandmother or a half-sister aged 5 years or 

over

Obsen^ations suggested that the half-sisters and grandmothers of infants were providers of 

care for those infants who shared a homestead with such relations (see chapter 4). The 

residence in the infants’ homesteads of at least one half-sister of care giving age (5 years or 

over) was found to be associated with an increase in the total care received by infants. A 

similar relationship was found between care received and the residence of the infants’ 

grandmothers (see figure 6.4.3.3.1).

Not resident Resident

Grandmother or half-sister resident in homestead

Figure 6.4.3.3.1: The relationship between the care received by an infant and the 
residence of a grandmother or half-sister in the infant’s homestead (mean plus or 
minus 2 standard errors).

* In order to control for the effects of the infant’s age on care received in this figure, the residuals from the 
regression of ‘the logit of care/observation’ on to ‘age of infant’ are used as the variable on the Y axis 
rather than the number of observations of care.
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6 .4 .4  The e ffec t o f  th e  resid en ce  o f  n o n -k in  in  th e  h o m e stea d

The number of adult female neighbours in the homestead is significantly positively 

associated with the amount of care received by the infants from their mothers. Thus it 

seems that although these women may not be responsible for the provision of a significant 

amount of extra care they may help to facilitate such care being provided by the infants’ 

mothers.

6 .5  D is c u s s io n

That the age of an infant is an important factor in determining the amount of care it 

receives (see figure 6.4.1.1.1) is a finding of this and previous studies (e.g. Borgerhoff 

Mulder and Milton 1985, Hames 1988). This shift in the pattern of investment in infants as 

they age may reflect the increasing energetic costs to carers of handling progressively 

heavier infants. It may also reflect a decline in the benefit to the infants who, as they age, 

may gain more through exploration and interaction with their natural and social 

environment than through restraining, protective, physical care. Kaplan (1994) however, 

notes that Ache infants require more maternal supervision during their second year of life 

than they do as new-boms and it is therefore possible that vigilance behaviour towards 

infants increases as they grow older and increasingly mobile. The recording of this form of 

care was beyond the scope of the present study .

Infants’ mothers appear most sensitive of all sources to the effect of increasing infant age. 

Mothers, as the primary providers of care (see chapter 5) have the most to gain in terms of 

time and energy from a reduction in the amount of care they provide to their infants. The 

gradual diversion of parental investment away from existing offspring for use in further 

reproduction is a common pattern among animals which invest heavily in their young. Such 

a shift is often contested by the existing infant leading to a period of conflict between 

parent and offspring (Trivers 1974).

139



That Maternal care is not found to vary with the age of the mother may reflect the small 

age range of mothers in the sample (see chapter 2, table 2.9.1). It may also be due to the 

possibility that this variable correlates with others such as the presence of a sister of care- 

giving age or the presence of a grandmother. Had more accurate birth history data been 

available this might have allowed a more detailed examination of the relationship between 

past reproductive success and present patterns of investment. Clutton-Brock (1991) 

however, in reviewing work on non-human mammals, notes that there is little evidence for 

the increase in reproductive effort among older individuals which has been predicted from 

life history theory.

Care by non-matemal carers is less strongly related to the age of the infants. The 

relationship between the amount of care provided by these carers and the age of the infants 

is only significant for infants aged less than 2 years. This pattern may in part reflect the 

behaviour of infants who, as they grow older and more independent, are better able to 

initiate or avoid interactions which may result in their receiving care. Thus, after the age of 

2 years, the infants themselves may play a large role in determining the pattern of care they 

receive.

The availability of non-matemal carers (the half-sisters and grandmothers of the infants) 

appears to be of importance in determining the total amount of care which infants receive 

(see figure 6.4.3.3.1). The amount of care infants receive is positively associated with the 

availability of these carers. This finding contrasts with that of Borgerhoff Mulder and 

Milton (1985). These authors find non-significant but negative associations between the 

availability of non-matemal carers and a number of measures of infant-care including 

physical contact. The present study however, finds a correlation between the residence of 

potential carers in the homestead and amount of care received , not the number of 

potential carers. The number of half-sisters an infant has is likely to be to some extent 

correlated with the number of adult females living in the infant’s homestead. Some of the 

effect of half-sisters may therefore be due to the presence of these girls’ mothers.

The total number of adult females living in an infant’s homestead is positively related to 

the amount of care which an infant receives from its mother. One mechanism which may
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account for this relationship is co-operation between adult females in larger homesteads. 

Co-operation in the performance of daily tasks may allow the infants’ mothers more time 

in which to increase their investment in child-care. Chisholm (1983) suggests such an 

explanation for the finding that Navaho infants receive more maternal care when they live 

in large camps than in smaller camps. An alternative explanation is that infants in larger 

homesteads might suffer a greater level of distress and as a result make greater demands 

on their mothers to provide care. Borgerhoff Mulder and Milton (1985) however, find no 

evidence for an association between social group size and levels of distress among Kipsigi 

infants. A more detailed study of infant behaviour would be required to investigate this 

possibility of such a relationship in the current study population.

While the total number of adult female neighbours appears positively correlated with 

maternal care, no significant change in maternal care is associated with the availability of 

care fi’om infants’ half-sisters and grandmothers. The half-sisters and grandmothers of 

infants thus appear to afford the infants some degree of additional care rather than 

relieving the infants’ mothers of child-care duties. In contrast, the effect of the infants’ 

sisters, although not significant, appears to be to increase non-matemal care but to 

decrease maternal care, suggesting that sisters act as surrogate mothers rather than 

providing the infants with additional care.

The present study finds no differences in the amount care provided to infants based on . 

their sex. It may be that the biasing of investment towards one particular sex confers no 

selective advantage among women in the population under study. However, the care 

provided to a child during its infancy is only one possible form of investment in that child. 

Hrdy and Judge (1993) and Mace (1996b) suggest that sex biases in inheritance systems 

may represent a more frequently used means of differentiating investment between 

offspring of different sexes than the manipulation of care provided to infants.
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6 .6  C o n c l u s io n s

The age of infants is the most important factor in determining the amount of care which 

they receive. Older infants receive less care than younger ones. After taking into account 

the age of the infants, the amount of care they receive appears to be influenced more by 

their social environment than by any factors intrinsic to either the infants or their mothers. 

The availability of non-matemal carers and the opportunities for co-operation between the 

infants’ mothers and other adult women appear to be major influences on the amount of 

care received by an infant of any given age.
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CHAPTER 7: WOOD AND WATER COLLECTION

7.1 S u m m a r y

Sixty houses were observed for eleven daylight hours for between 2 and 20 days. The 

weight of every load of wood or water brought to each house was recorded along with the 

identity of the bearer. These data allow the contribution of different homestead residents to 

domestic wood and water collection to be compared. While responsibility for these tasks 

falls largely to adult women, these women receive assistance from dependent children.

Girls provide a major source of assistance in wood and water collection. A modelling 

approach is used to suggest that the net contribution of a girl during her period of 

residence in her natal home will be sufficient to cover her own needs and those of a sibling. 

This suggests that reproduction may represent no cost to a woman in terms of wood and 

water collection but that the benefit to be gained in terms of assistance is not sufficient to 

justify reproduction on those grounds alone.

7.2  INTROD UCTION

In the previous chapters time allocation data were used to examine the work loads of 

women and girls. The way in which the pattern of female labour varies across life stages 

was explored, as was the variation in this pattern associated with varying family size and 

structure. Particular attention was paid to child-care activities, although the involvement of 

girls in other domestic tasks, particularly wood collection was noted. In this chapter the 

two subsistence activities of water and firewood collection are examined in detail.

The collection of firewood and water are important subsistence activities. As well as 

providing a source of domestic heat and light, firewood for cooking is essential for the 

preparation of many staple foods. It has been hypothesised that cooking may be 

particularly important in preparing food which can be digested by infants and that a 

shortage of firewood may have an adverse effect on levels of infant nutrition (Anon.
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1990). Brouwer et al (1989) bring together data from a large number of studies and 

conclude that firewood availability is of central importance in the provision of adequate 

levels of nutrition to rural communities in developing countries.

Water is an essential not only for drinking but as an ingredient in a variety of staple foods 

such as porridge and gruel. It has been suggested that the importance of gruel in the diet is 

likely to increase when food is in short supply (Anon 1990). The present study was 

conducted during a drought at a time when food shortage was experienced across much of 

the study area and the importance of water in cooking may thus have been heightened.

Humans are not the only consumers of collected water. Animals, especially those 

considered to be too young or too sick to walk to the water source must be provisioned 

with water at the home. In an agropastoral society such as the one under consideration in 

the present study the survival of these animals may be of critical importance for the 

survival of the human population they support.

As well as its importance directly in cooking, water is used for cleaning utensils and for 

washing (White et al 1972). Access to an adequate supply of water is thought to be 

important in reducing the incidence of a variety of diseases (e.g. Esrey et al 1985).

While the daily workloads faced by rural women in developing countries have been 

discussed in chapter 4, a number of studies have focused specifically on those domestic 

chores which require the collection and transport of resources. Wood and water collection 

are prominent among these chores.

White et al (1972) used estimates of energy expenditure and caloric intake to suggest 

upper limits on the distances over which it would be possible for a woman to provision a 

family of five with water assuming no other demands were to be made on her energy. On 

flat land they calculate a possible maximum distance of 11 miles to the water source. This 

limit falls to 3 miles given a slope of 3 degrees.
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Batuwala (1982) brings together data from a number of studies estimating the energy costs 

of various subsistence activities. From these figures the collection of wood and water 

accounts for over one third of the energy expended on domestic tasks by women in rural 

India. Women bear the brunt of energy expenditure on domestic tasks and it is suggested 

that their high energy expenditure may exacerbate problems of malnutrition.

Mehretu and Mutambirwa (1992) examine responsibility for load carrying chores in rural 

Zimbabwe. They conclude that within their study area the collection of wood and water 

falls almost exclusively to women. They suggest that the high energy demands which these 

activities place on the women involved may have serious consequences for the nutritional 

status of these women, especially during pregnancy and lactation.

In a review of the literature, Bryceson and Howe (1993) report data from northern Ghana 

showing that wood and water collection are the primary load carrying activities. Women 

are found to be the main load carriers both in terms of the time devoted to load carrying 

activities and in terms of the weight transported. A similar division of labour by gender is 

reported from Tanzania and Ethiopia with wood and water collection again featuring 

prominently as load carrying activities.

Curtis (1986) cites an African Medical and Research Foundation communication 

highlighting backache and osteoarthritis of the knee as medical complaints resulting from 

load carrying among Maasai women.

The collection of wood and water in many rural communities are crucial subsistence tasks. 

Responsibility for these tasks rests largely with women. The high time and energy costs 

which these activities often impose may lead to negative health outcomes for those who 

must perform them. In addition, performing wood and water collection reduces the time 

and energy of those involved which is available for other tasks. The availability of help 

with wood and water collection thus has the potential to be of considerable benefit to 

women. Conversely, elements of family structure which increase the demand for wood and 

water, or decrease the help available to women in collecting resources could impose 

considerable costs on these women.
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While the studies outlined above focus on women as the primary providers of firewood 

and domestic water, the collection of these resources is an area of activity in which 

children often make a contribution (see for example Cain 1977, Fleuret and Fleuret 1978, 

Blurton Jones, Hawkes and O’Connel 1989, Abbot 1996, and see chapter 4).

The contribution and cost of children in terms of their net input to household and 

economic tasks has been a central theme in a number of studies which seek to understand 

patterns of fertility (e.g. Cain 1977, Turke 1988). Given that children have the potential to 

be both producers and consumers of household wood and water, a study of their net 

contribution is of interest not only for the influence of these tasks on labour patterns, as 

discussed in chapter 4, but also within the context of the wider debate on the incentives 

which drive fertility rates.

Using data on the frequency with which individual household members collect wood and 

water, and the quantities they collect, the present study outlines variation in wood and 

water collection activities associated with sex and age. The contribution made by 

dependent children to these subsistence tasks is investigated and the use of animal labour 

in water collection is also discussed. Finally the potential contribution of a girl to the 

household wood and water supply of her natal home is modelled and the implications 

discussed.

7.2.1 Wood and water collection in the study population

In the present study wood was generally collected from low trees and shrubs growing 

along (dry) water courses close to the homesteads. The mean distance from the homestead 

to the household wood source was 0.96 kilometres (min. 0.48 km.. Max. 1.61 km. Median 

0.6 km ). The ground was rough under foot but the terrain was gently undulating rather 

than hilly and, unlike the case of wood collection described for a Malwian population 

(Abbot 1996), no arduous climbs were involved in reaching the wood source.
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Wood was picked off the ground or cut from trees and bushes using a machete. Once a 

sufficient pile of wood had been collected, a leather strap was used to bind it into a bundle. 

A loop of the strap was left free for carrying. Bundles were carried on the backs of the 

collectors and held by the loop of strap which was passed around the forehead of the 

carrier.

During the period of this study all water for domestic use was collected at points along a 

single river. Subjects reported that after heavy rainfall water was collected from small 

water courses or pools of standing water close to the homesteads. The mean distance from 

the homestead to the water source during the study period was 2.42 kilometres (min. 0.64 

km., max. 4.83 km., median 1.7km.).

Water was collected in plastic jerry-cans which were filled using cups or pans. Once filled, 

these jerry-cans were stopped with grasses and mud and carried in the way described for 

wood.

Donkeys were sometimes used for water collection. If a donkey was used, it would be 

fitted with a set of panniers into which the jerry-cans could be loaded. Loading and 

unloading a donkey usually required two people as the animal had to be prevented from 

moving away during loading and a half-loaded pannier required support until the load, was 

counter-balanced.

Both wood and water were stored within the homestead although casual observation and 

discussions with women suggest that wood was stored to a much greater extent than 

water. Houses regularly built up a stock pile of wood, where as water could not be stored 

so easily. Women complained that excess water in the house was likely to be consumed by 

marauding boys or used liberally for washing by adult men and therefore attempted storage 

was not advisable.
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7.3 M e t h o d s

7.3.1 Data on the uses of domestic water

Data on the purposes for which water is used in the study population were collected 

through structured interviews. Forty women were asked about the water used in their 

households from the time they woke up until the time they went to bed on the day 

preceding the interview. For each water-using task they were asked to estimate the 

quantity used and to indicate this by showing the container used or by showing changes in 

the level of water in the storage container.

7.3.2 Determining responsibility for wood and water collection

Collection of wood and water in the study population was performed during daylight 

hours. Observers were present in the homesteads during these times recording other 

behaviours (see chapter 2). The observers were thus able to monitor the wood and water 

brought to the house at which they were making their observations of other activities. 

Where the layout of the homestead permitted, 2 or 3 houses were monitored 

simultaneously. Sixty houses were observed in this way on 2 to 20 days each.

When wood or water was brought to a house, the observer recorded the identity of the 

person bringing it and their relationship to the woman to whose house it was brought.

Bundles of wood were weighed using a spring balance. Containers of water were weighed 

in the same way, or their volume noted when weighing was not possible. Estimating the 

volume of water in a container was straight forward since the containers used were plastic 

jerry cans of standard metric sizes.

If the observer was forced to be absent from the homestead in order to observe other 

activities, homestead residents were asked to put any wood or water collected to one side 

to be weighed on the return of the observer. Residents were asked about responsibility for 

collecting these resources and about any use of the newly collected resources which had 

occurred in the absence of the observer.
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7.4 R e s u l t s

7.4.1 W ater u se  in the stu dy p o p u la tio n

The results of the water use interviews are displayed in figures 7.4.1.1, 7.4.1.2 and 7.4.1.3. 

These give an indication of the relative importance of different activities in terms of the 

volume of water used. The results are of the order anticipated from casual observation. 

However, in the absence of detailed observational data these results must be interpreted 

cautiously. The quantities used for drinking are particularly open to underestimate. The 

interviewees frequently stated that they had no way of knowing how much water had been 

used for drinking in their absence.

Washing
Animals

Laundn

Cleaning utensils Cooking and tea

Drinking

S lic e s  r e p r e s e n t m ean  q u a n titie s  u se d  (n =  43).

Figure 7.4.1.1: Household water use in all homesteads.

Washing

Laundrs

Cleaning utensils

Drinkmg

Cooking and tea

Animals

S lic es  r e p r e s e n t m ean  q u a n titie s  used , (n =  J 6).

Figure 7.4.1.2: Household water use in homesteads with many animals.
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Figure 7.4.1.3: Household water use in homesteads with few or no animals.

Figure 7 4.1.1 shows the results for all women interviewed. Figure 7.4.1.2 shows the 

results for women from the homesteads with over 70 head of cattle while figure 7.4.1.3 

shows those for women from homesteads with fewer than thirty head of cattle (see chapter 

3, table 3.2.1).

Those households with more animals were found to use less water per person for drinking 

than the households with few or no animals (Mann-Whitney U Test, p = 0.0003). This may 

reflect the greater use of milk for drinking among households with more animals, or the 

greater use of tea and other foods containing water in these richer households. There was 

no significant difference between the two groups if quantities of water used for drinking, 

cooking and tea were considered together (Mann-Whitney U Test, p = 0.0606) (See table 

7.4.1.1). The results may however, simply reflect the difficulties of estimating water used 

for drinking.
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Mean Median Standard
deviation

Drinking Only
With Animals 

(n=20)
Few or No 

Animals (n=23)

.25

.806

.208

.685

.325

.603

Drinking, 
Cooking and 
Tea

With Animals 2.322 2.167 .732
(n=20) 

Few or No 3.601 2.917 2.239
Animals (n=23)

Table 7.4.1.1: Mean quantities of water used for drinking and for drinking, cooking 
and tea making for 20 households with more than 70 head of cattle and 
23 households with fewer than 20 head of cattle. Figures are in litres 
per person per day.

7.4.2 The relative contribution of different homestead members to the provision o f  

household wood and water

Contributions to household wood and water supplies come from a variety of sources. 

These are shown in figure 7.4.2.1. While it is the adult woman of each house who makes 

the greatest contribution of any individual, resources are also provided by her children, her 

neighbours and her neighbours’ children.
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Figure 7.4.2.1: The contribution of different categories of homestead members to 
household wood and water collection.

It is likely that the collection of resources for other households by adult women is 

reciprocal, although the data are not available to test this hypothesis in the current study.
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7.4.3 The relative contribution o f males and females to wood and water collection

The total numbers of wood and water collection trips recorded for women, girls, boys, and 

men are shown in figure 7.4.3.1. As this figure shows, the collection of wood and water is 

predominantly a female activity. While uncircumcised boys make some contribution to the 

collection of these resources, adult men are very rarely seen to collect wood or water. This 

pattern is similar to that reported by a number of previous studies (see Bryceson and Howe 

1993).

400

Women Girls Boys Men

Figure 7.4.3.1: The number of wood and water collection trips recorded for 
collectors in different age and sex classes.
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7.4.4 The relationship between age and wood and water collection

Figure 7.4.4.1 shows the relationship between age and mean load size for all wood or 

water bearers of knowm age. From this figure it appears that load size increases as bearers 

approach adulthood. Load size is then seen to decline once more among older bearers 

(over the age of 55).

20 '

a o

600 10 20 30 40 50 70 80

Age
Figure 7.4.4.1: The relationship between load size and bearer age.

A quadratic curve fitted to the data gives an R Square of 0.62 , F=59.58, df=73, significant 

f  value <0.001. The equation for this curve is given by = (1.1721 %) - (0.0142 x~) - 

0.8652’, where is the size of the load in kilograms and x is the age of the bearer.

These results suggest that older women may perform certain physically demanding tasks 

less effectively than younger women since the average loads returned by older women are 

lower than those of their younger counterparts. The relationship is similar to that found 

between age and daily hours worked (see chapter 3).
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The loads carried by dependent children are shown in figure 7.4.4.2. The weight carried by 

under 17 year olds increases with increasing age (rs=0.6564, p <0.001,n=39). A Mann- 

Whitney U test found no difference between the sexes in terms of the weights carried 

however, in addition to the low frequency with which boys w^ere seen to collect wood and 

water, it appears that their contribution all but ceases around the age of thirteen. Girls 

meanwhile, continue with these tasks throughout their adult lives.

to

c/5

.S

§

°  Fem ale

Age
Figure 7.4.4.Z: The relationship between load size and age among dependent 
children.
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In chapter 4 (section 4.4.3), dependent daughters are found to perform more hours of daily 

labour as they grow older. An increase in the frequency of wood and water collection with 

age would contribute to such a pattern. Among those children who were seen to collect 

wood a positive association was found between age and the frequency of the collection 

activity. This relationship approached but did not attain statistical significance (rs= 0.3392, 

p= 0.062, n=27). The relationship is illustrated in figure 7.4.4.3. No relationship was found 

between age and water collection trip frequency among dependent children who collected 

water.
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Figure 7.4.4.3: The relationship between age and frequency of wood collection  
am ong dependent children who collected wood.
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7.4.5 The effect o f distance on wood and water collection patterns

A further influence on the wood and water collection patterns of dependent children is that 

of distance. Older children collect these resources at greater distances from their 

homesteads. This relationship is shown for wood collectors in figure 7.4.5.1 (rs= 0.5316, 

p<0.001, n=27). For water collection a similar result was found (rs= 0.6507, p<0.001, 

n=33).

o

01
8 1.0 1.22 4 6

Distance to wood source (km)
Figure 7.4.4.4: The relationship between distance to wood source and age o f wood 
collectors am ong dependent children.

At distances of over 3 kilometres all water collection is performed by adult women. The 

change in children’s involvement in water collection probably reflects a change in water 

collection practice which occurs at this distance.
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Extensive use of donkeys is made in water collection among collectors living over 3 

kilometres from the water source. This use of donkeys has two results. It enables groups 

of women to collect large quantities of water on single journeys thus allowing women the 

possibility of provisioning each other with water for little extra effort. At the same time 

children participate less in water collection, possibly because of the skill and physical 

strength required for the loading and unloading of donkeys.

The above results support the conclusion reached in chapter 4 (section 4.5) that the 

assistance which a woman receives with domestic labour will depend not only on the 

availability of potential helpers but also their physical abilities and the nature of the task to 

be performed. In wood and water collection this is further influenced by the location of the 

homestead in relation to these two resources.

7.4.6 The use o f  donkeys in water collection

The variation which was observed in the use of donkeys for the transport of water is 

shown in figure 7.4.6.1. At the greatest distances all water collection trips made use of 

donkey labour while over the shortest distances these animals were rarely used. Optimality 

modelling is used here in an attempt to explain this variation in behaviour.
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Figure 7.4.6.1: The use of donkeys for water collection at different distances from the 
water source.

The logic and form of basic optimality models have been discussed in chapter 1. The 

model used here investigates the decision by a water collecting woman about whether to 

use a donkey for collecting water. Alternative strategies are compared in terms of their 

return rates in litres of water per minute of collection trip.

The model is based on a number of assumptions about walking speeds, animal and 

resource handling times and load sizes. These assumptions are based on detailed 

observations of nine water collection trips (five with donkeys and four without), one 

hundred and twenty-eight records of women’s load weights and one hundred and eighteen 

records of donkey’s load weights. The assumptions are given below.
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1) A woman walks at 5.2 kilometres per hour unloaded and 3.4 kilometres per hour when carrying a load.

2) A donkey walks at 4 kilometres per hour unloaded and 3.6 kilometres per hour when carrying a load.

3) A woman carries 17 litres of water per load.

4) A donkey carries 48 litres of water per load.

5) Catching a donkey prior to leading takes 15 minutes.

6) Loading a donkey with water takes 14 minutes.

7) Unloading a donkey takes 4 minutes.

8) Filling containers for one donkey-load takes 12 minutes.

9) Filling containers for one woman-load takes 4 minutes.

10) There are no loading or unloading time costs if a donkey is not used.

11) The ratio of donkeys to women on any water collection trip can not exceed 2:1.

The rate of water collection by a woman not using a donkey can therefore be expressed as 

/  ((D/W^) + + (D/W^) )  where V  is the load of water carried by a woman, D  is the

distance from the homestead to the water source, is the walking speed of a woman 

unloaded, is the walking speed of a woman carrying a load and F ' is the time taken to 

fill-the containers for a woman’s load. Similarly the rate of water collection by a woman 

using donkey labour can be expressed as V^N/  ((D/d^) + N(C + + L + U) (D/cf))

where is the load of water carried by a donkey, TV is the number of donkeys used, D  is 

the distance from the homestead to the water source, is the walking speed of a donkey 

unloaded, ( f  is the walking speed of a donkey carrying a load, C is the time taken to catch 

a donkey, is the time taken to fill the containers for a donkey’s load, L is the time taken 

to load a donkey and U is the time taken to unload a donkey.

The resulting model is shown in figure 7.4.6.2. Return rates are shown for a woman, a 

woman using one donkey and a woman using two donkeys.
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Figure 7.4.6.2: A model of water collection rates over different distances for a 
woman with or without the use of animal labour.

The model suggests that, if women are attempting to maximise their rate of water 

collection per unit of time, they should make use of donkey labour at all distances 

exceeding 0.6 kilometres, if they have access to two donkeys. If they have access to only 

one donkey they should use this animal for water collection at all distances exceeding 0.8 

kilometres.

The predictions of the model are at odds with the data on donkey use in the study 

population shown in figure 7.4.6.1. The use of donkeys for water collection is rare below

2.7 kilometres. Even at distances of over 3 kilometres water collection is frequently 

performed without the use of a donkey. This suggests that either the currency of the model 

(returns per unit of time) is inappropriate or that there is some constraint on the use of 

donkeys which the model does not take into account.
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In chapter 4 (section 4.4.1) the examination of the daily time budgets of women revealed 

that 30 percent of their day-time activities consisted of rest and leisure. It could therefore 

be argued that these women are not faced with great demands on their time and therefore 

that the use of retums-per-unit-time as a currency in the model is inappropriate. However, 

there is a close correlation between the time spent in any activity and the energy expended 

on that activity (WHO 1985). A high return per unit of time may therefore represent a 

high return per unit of energy. Although this study did not collect data on household 

nutrition, observations and conversations with subjects suggested that food was often in 

short supply. Under these circumstances it seems reasonable to suggest that the minimising 

of energy expended on subsistence tasks would be advantageous. High returns of water 

per collection trip would thus confer advantage and the currency used in the model may be 

considered appropriate.

One possible constraint not included in the model but given by women as a reason for not 

using their donkeys is the need to consider the donkeys’ welfare. The drought during 

which this study was undertaken had resulted in a loss of browsing and grazing. Food for 

the donkeys was thus in short supply. Women may have refrained from using donkeys 

more than necessary in order to help ensure the survival of their animals during a time of 

unusual food scarcity caused by the drought. The resulting pattern of the use of donkeys 

may reflect a strategy which balances the needs of the women with those of their animals. 

Further investigation of this possibility would require the use of a stochastic dynamic 

model such as those used by Mace (1993, 1996a, 1996b) in order to take into account the 

physical state of the donkey.

7,4.7 The net contribution of girls to wood and water collection

The data reported in chapter 4 on the time allocation patterns of girls suggests that they 

contribute to household wood and water collection. This is borne out by the proportions 

of wood and water collected by different homestead members which is shown in figure

7.3.2 of the present chapter. However, the contribution of these girls is not constant over
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the period they reside in their natal household but varies with their age. Furthermore, girls 

represent not just producers but also consumers of household wood and water.

In this section the consumption and production of household wood and water resources by 

girls are modelled in order to arrive at an estimate for their net contribution to household 

wood and water collection over their period of residence within their natal home.

No data on wood and water consumption were collected in this study. For the purposes of 

the present analysis, collection rates are used as a proxy measure of rates of consumption. 

In the absence of any data on consumption patterns within the household, all household 

members are assumed to be equal in their wood and water use.

No relationship was found between the quantity of wood collected daily and the number of 

people resident in a household. Daily wood consumption rates per person are therefore 

calculated through the division of the total weight of wood collected for all houses 

observed, by the total number of person-days for which these houses were observed. This 

latter figure is calculated by multiplying the number of residents in each house by the 

number of days on which the house was observed and then summing these products across 

all houses observed. The result is an estimated daily requirement of 1.3 kilograms of wood 

per person.

A linear relationship was found between the quantity of water collected daily and the 

number of residents in a house. Linear regression was used to estimate the water costs of 

household members. This analysis is discussed below.

Observations and conversations with subjects suggested that 2 people constituted the 

smallest household. The costs of a daughter are therefore considered as those costs which 

are in addition to the fixed costs of the basic 2-person household. The quantity of water 

collected daily for each household observed was regressed on to the number of household 

members minus 2. This gave an R squared value of 0.169, F=11.96, df=59, p = 0.001, and 

yielded the equation y  = 14.2557 + (1.17676 x)’ where j  is the quantity of water collected 

daily and x is the number of household residents beyond 2. The needs of the smallest
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household (2 persons) are 14.2 litres per day. The estimated additional gross cost of a 

daughter is thus 1.8 litres of water per day.

The involvement of daughters in wood and water collection was found to vary with the 

age of the girl. Older girls were found to carry heavier loads and to collect wood more 

frequently (see section 7.4.4). Girls are also found to perform more hours of labour daily 

as they grow older, a portion of this labour being devoted to the collection of wood and 

water (see chapter 4 section 4.4.3).

In order to estimate the contribution to wood and water collection made by daughters, the 

mean weights of these resources collected daily by girls of any given age are calculated for 

each house. The mean daily weight of each resource collected is then calculated for each 

age. Three-point running means of these figures are used to predict the daily weight of 

wood or water which will be collected by a girl of any given age. These running means are 

illustrated in figure 7.4.7.1.
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Figure 7.4.7.1: Three-point running means of daily wood and water collection 
among dependent girls of different ages.
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The figures for mean daily consumption and production of wood and water are converted 

into figures for annual production and consumption. These figures are then summed across 

the 16 years which a girl is assumed to spend in her natal home to give figures for the 

cumulative production and consumption of wood and water for girls of any given age. The 

results are shown in figures 7.4.7.2 and 7.4.7.3.

From these figures it can be seen that a girl’s cumulative production exceeds her 

cumulative consumption for both wood and water by the age of 12. Her annual production 

in fact exceeds her annual consumption from the age of 8, however she has over that time, 

accumulated a debt in both resources. If a girl remains in her natal home for 16 years the 

models predict that she will provide sufficient wood to cover her own consumption and 

those of 0.8 siblings and sufficient water for herself and 1 sibling.
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Figure 7.4.7.2: A model of the contribution to and consumption of household wood 
by a dependent girl.
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Figure 7.4.7.3: A model of the contribution to and consumption of household water 
by a dependent girl.
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7.5 D is c u s s io n

Arguments relating the net productivity of children to fertility rates are discussed in 

chapter 1. While the present study is unable to provide insight into the production and 

consumption of all resources, the possible fertility implications of children’s productivity 

in relation to wood and water resources are discussed.

Hosier (1984) suggests that the economies of scale found for fuelwood use may provide a 

motivation for maintaining large household sizes. While this may be true, it represents an 

organisational rather than a fertility decision, since co-operation between households 

could achieve the observed economies as effectively as an increase in household size 

through reproduction. The data collected in the present study do not suggest any economy 

of scale in wood use. This may be because the data refer to wood collection rates rather 

than true consumption rates. It may also be that the current study underestimates the 

degree of co-operation between households in fuelwood use and that the appropriate unit 

of wood consumption exists at a multi-house or homestead level.

If a fixed initial household size of two is assumed, a girl’s net contribution to household 

wood and water collection may do little to relieve her mother of the burden of covering 

the fixed wood and water costs. In addition to her own costs a girl is able to cover 1 tenth 

of the fixed water costs and 4 tenths of the fixed wood costs. However, a girl represents 

no extra costs to her mother in terms of these resources and her labour would be sufficient 

to cover almost the entire costs of a sibling if the fixed household costs are ignored.

If it is assumed that a woman is constrained in that she must produce offspring, it becomes 

conceivable that a woman will desire female offspring in order to mitigate the effects of 

male offspring. Such a process could contribute to the maintenance of high levels of 

fertility.

Rahman and Da Vanzo (1993) compare patterns of birth-spacing in two populations in 

Bangladesh and suggest that contraceptive treatment is used to control family gender 

composition as well as size. Their data suggest that parents desire at least one daughter.
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They point out that, in order to be effective, family planning programmes must address the 

issue not only of family size but also of the desired offspring sex-ratio. Mace and Sear (in 

press) use birth interval as an indicator of maternal investment among Gabbra pastoralists. 

Birth intervals are found to be related to the sex of the child opening the interval and the 

number and genders of existing offspring. They suggest that the gender composition of the 

family is manipulated in order to achieve maximum reproductive success. While a number 

of sons appears to be desirable their evidence also suggests a desire for at least one 

daughter.

While the models reported in section 7.4.7 suggest that female children have the capacity 

to be net providers of resources to their mothers, the extent to which they ftilfil this 

capacity may be overestimated. Not only do the models rely solely on data for those girls 

who actually collected the resources in question but they also assume that the contribution 

of girls will begin at the age of 5. While this is the youngest age at which girls were seen to 

participate in wood and water collection. Abbot (1996) finds that participation in wood 

collection in a population in Malawi is largely confined to the eldest daughter. If this were 

so among the current study population it would imply a shorter period of involvement in 

resource collection among many girls than the 11 years suggested by the models.

Abbot (1996) applies a cost benefit analysis to the collection and consumption of firewood 

in Malawi. She combines demographic data with data on the patterns of firewood 

collection and consumption. She concludes that by contributing to wood collection, a girl 

is able to repay not only her own firewood costs but also those of up to 2.25 siblings.

Abbot concedes that this finding is consistent with an economic interpretation of fertility. 

However, she suggests that the apparently large contribution to wood collection made by 

daughters results fi'om the economies of scale which she finds to be associated with wood 

use. The apparent upward inter-generation flow of services is seen as a reflection of the 

decreasing firewood costs of each additional child rather than as the exploitation of 

children by their parents for economic gain.
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The findings of the present study are, like those of Abbot (1996), compatible with an 

economic theory of fertility in that daughters may be regarded by their mothers as net 

providers of those resources considered. However, the results suggest that female children 

do little to reduce the fixed costs faced by their mothers but instead make their benefits felt 

through covering the additional costs of themselves and a fraction of their siblings. The 

findings of this study can then be seen as supporting Turke’s proposition (Turke 1988), 

that the benefits to be derived from reproduction are themselves channelled into further 

reproduction.

7.6 C o n c l u s io n s

The collection of wood and water for domestic use are tasks which fall largely to women 

but in which they are assisted by the use of both child and animal labour. The extent to 

which animal labour is utilised depends on the resource collected and varies with the 

distance over which it must be transported. That animals appear to be under-used by the 

study population may reflect concerns over the welfare of animals in poor physical 

condition as a result of drought.

The involvement of children in wood and water collection is largely confined to girls. Their 

contribution increases with their age but also appears constrained by distance and 

diminishes when animals are used for transport. Over her period of residence in her natal 

home a daughter is capable of a net contribution of to wood and water collection sufficient 

to cover her own costs and those of a sibling. This result implies that a woman is able to 

reproduce without incurring extra costs in wood and water collection. However, the extent 

of the contribution made by dependent girls to wood and water collection seems unlikely 

on its own to justify reproduction.
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CHAPTER 8: CONCLUDING REMARKS

8.1 In t r o d u c t io n

In this chapter the main findings of the thesis are briefly outlined. Some comments are

made as to the value of the approach and some limitations on the interpretation of the

findings are discussed. Finally some directions are suggested for further research arising

from the present study.

8.2  S u m m a r y  OF t h e  m a i n  f in d in g s

•  Child-care is a prominent consumer of female labour time. The child-care demands 

brought about by the existence of a dependent infant are associated with changes in the 

activity patterns of the infants’ mothers. Mothers of young children show a reduction 

in leisure time compared with other women, and frequently combine child-care with 

other activities.

•  Non-matemal carers are an important source of care for infants. These carers are 

responsible for a third of all day-time physical care received by children under 5 years 

of age.

•  The pattern of responsibility for providing child-care among carers who are related to 

the infants and those who are not suggests that this activity is influenced by the 

occurrence of kin selection and reciprocal altruism.

•  The age of an infant is the most important factor in determining the quantity of 

physical care it receives. Older infants receive less of this care than younger ones. The 

relationship between the quantity of maternal care and the age of the infant is stronger 

than that between non-matemal care and infant age.

•  Women receive assistance with a variety of domestic tasks from their dependent 

daughters and from post-reproductive female kin or affines.
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# The collection of wood and water represents the major contribution of dependent girls 

to household subsistence activities. These girls exceed their mothers in terms of the 

time invested in wood collection. Over a period of sixteen years residence in her natal 

home, a girl is able to return sufficient wood and water to cover her own needs and 

those of a sibling.

8.3 S t r e n g t h s  o f  t h e  a p p r o a c h

The findings noted above cover a diversity of behaviours performed by a variety of 

individuals. The evolutionary approach and cost-benefit analysis employed throughout this 

study are able to link these findings, highlighting consistent patterns in the behaviour of 

individuals of similar age and sex. The approach is unapologeticly reductionist, reducing 

behaviours to individual attempts at maximising reproductive success. It is also grounded 

in the causal explanation provided by the theory of evolution by natural selection.

The approach allows the study of human behaviour to progress beyond the comparison of 

descriptions of time allocation patterns. Behaviours are expected to be similar for similar 

individuals facing similar environmental conditions. Predictions can therefore be made 

about the extent to which different individuals are likely to engage in different activities, 

and data used to test these predictions.

Following an evolutionary, cost-benefit approach the present study has been able to relate 

child-care patterns to the individual pursuit of reproductive success through kin selection 

or the benefits gained through reciprocity. The use of life history theory has helped explain 

observed differences in activity patterns by linking these differences to age and sex-specific 

patterns of reproductive costs and benefits.

Through the examination of decisions and behaviours at the level of the individual it is also 

possible to develop an understanding of phenomena such as changing demographic 

patterns which are observed at the level of the population. While debate continues as to 

whether individual fertility decisions have a purely economic rationale, this study is able to
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offer a contribution to the discussion through its examination of the costs and benefits of 

children in one area of subsistence work (namely that of domestic wood and water 

collection).

8 ,4  L im it a  t io n s  o f  t h e  s t u d y

The results of this study must be interpreted within certain limitations. These should not 

serve to undermine the study itself but deserve to be made explicit in order to understand 

the present results more fully and in order that the issues raised may be addressed in future 

research.

One such issue, raised by the environmental conditions at the time of the study is the 

extent to which results recorded during a period of drought can be generalised to non

drought situations.

The drought does not invalidate the conclusions which have been drawn from the present 

study. The influence of natural selection in shaping individual behaviour patterns towards 

the maximising of individual reproductive success remains across all environmental 

conditions. Furthermore, the behavioural ecological approach itself is centred on the 

examination of behavioural change with environmental change. What must be recognised 

however is that individual patterns of time allocation may vary according to the 

opportunities for productive labour which arise, and individuals who appear to make little 

input to the household economy under one set of environmental conditions may appear 

more productive in other circumstances.

Such considerations may be of particular importance in attempts to assess the economic 

costs and benefits of children. This study has examined the net benefits brought by 

daughters in terms of wood and water collection. These two activities represented the 

major contribution of dependent girls to household subsistence during the study period. 

While their contribution to overall household wood and water needs appeared modest, the

172



possibility remains that during non-drought years these girls bring major benefits through 

their efforts in agriculture. It is of course equally possible that they do not.

The drought conditions should not be seen as somehow artificial or atypical. Such 

droughts are an infrequent but regular feature of the study area and the behaviour of 

subjects during a drought is likely to represent part of a range or perhaps a cycle of 

behaviours which encompass both drought and non-drought years. The fieldwork for the 

present study, by its relatively short duration, was not able to capture the full range of 

behaviours which may exist.

A second problem arising in part from the duration of the study is that of demonstrating 

the existence of reciprocity. Reciprocal relationships can involve the exchange of a variety 

of goods and services over extended periods of time. The present study is able to find 

behaviour patterns which hint as to the occurrence of reciprocal relationships but is not 

able to demonstrate their existence.

It is possible that relationships involving reciprocal exchange play an important role in 

strategies for coping with situations of severe hardship such as those faced during periods 

of drought. If the social activities of women play a part in maintaining these relationships 

such activities would assume a level of importance similar to that of grooming behaviour in 

gelada baboons (Dunbar and Dunbar 1988, see the present study chapter 4 section 4.5).

The possible importance of social activities raises a further problem. The majority of social 

interactions in the study population were language based. As such they are not open to 

observation to the same extent as those behaviours based on physical action. Other 

activities are also possible through the use of language. Child-care may involve both 

listening to the conversation of children who may be out of sight and issuing instructions, 

warnings threats or praise. While researchers familiar with the language of their subjects 

can and do use language cues to interpret behaviour such information is lost to those less 

well equipped. Although the field assistants in the present study were able to use language 

cues as a guide during data collection the information contained in spoken words was not
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readily available to me as a guide for directing the research or as a source of additional 

data.

8 .5  D ir e c t io n s  f o r  f u r t h e r  r e s e a r c h

One obvious direction for further research arises from the fact that this study limited itself 

for the most part to that half of the population carrying two X chromosomes. Women have 

justifiably generated an increasing degree of research interest since their discovery by 

authors such as Boserup a mere thirty years ago (e.g. Boserup 1970). However, a view of 

domestic activities from any perspective, which ignores the influence (or even the lack of 

influence) of men and boys is as guilty of telling only half a story as an account of 

economic development which ignores the entire female labour force.

Possible themes for further investigation include the contribution of men and boys to 

domestic labour. If this contribution is as low as the present study suggests, the alternative 

activities in which these individuals are engaged in and the ways in which these represent a 

more optimal investment of time and energy for these individuals are areas of interest.

Also of interest are the economic costs and benefits of boys relative to girls and the way in 

which these costs and benefits may be experienced differently by the children’s mothers 

and by their fathers. Finally Caldwell and Caldwell (1987) point out the importance of 

understanding the balance of power in relations between males and females and the extent 

to which the decisions made by women in the realms of both labour allocation and fertility 

are constrained by decisions made by their husbands.

A second area for research concerns the role of infants in determining care patterns. The 

present study has treated infants as passive receivers of care. The reality is probably more 

complex. Infants are likely to engage actively in interactions with their carers and potential 

carers and in so doing they may be able to influence both the likelihood of receiving care 

from an individual and the duration and content of that care. It would seem likely that 

natural selection would favour the ability of infants to manipulate such interactions since 

their survival is dependent on the care they receive from others. Changes in patterns of
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care as infants age may reflect increasing levels of infant choice as well as changes in the 

priorities of carers.

One possible approach to this study may be the use of observational data on the patterns of 

‘approaches and leaves’ between infants and carers. Such data were collected by 

Borgerhofif Mulder and Milton in their 1985 study of infant care among the Kipsigis. 

However the authors employed these data to examine differences in carer behaviour rather 

than to approach the topic from the perspective of the infants themselves.

A final area for future research raised by the present study centres on the costs and benefits 

of children and role of post-reproductive women in the provision of resources to their 

children and grandchildren. Elderly women in the study population often shared their 

house with a number of children. These children were usually the woman’s grandchildren 

through a son or daughter living elsewhere. The flow of resources between generations 

could be particularly revealing in these circumstances and may suggest whether 

productive children are ‘lent out’ in order to care for elderly relatives, or unproductive, 

expensive offspring sent out to relatives in order to decrease the burden on their mothers. 

The data on wood and water collection presented in the present study suggest that the sex 

and age of the children concerned as well as the duration of their stay in their 

grandmatemal home would be important in answering this question.

175



REFERENCES CITED

ABBOT, J. (1996) Rural subsistance and protected areas: community use of the miombo 
woodlands of Lake Malawi National Park. PhD. Thesis, University of London.

ALTMANN, S. A. (1974) Altruistic Behaviour: The fallacy of kin deployment. Animal 
Behmnour 21: 9S%-959.

ALTMANN, J. (1974) Observational study of behaviour: sampling methods. Behaviour 
48: 1-41.

ANON. (1990); based on FLEURET (in press) The impact of luelwood scarcity on dietry 
patterns: hypothesis for research. UNASYLVA 91: 160, 1990/91, 29-34.

BATUWALA, S. (1989) Rural energy scarcity and nutrition: a new perspective. Economic 
and Political Weekly, 17:329-333.

BELL, C. (1977) Reply to Weisner and Gallimore Current Anthropology 18 (2) June: 181.

BERIO, A. (1984) The analysis of time allocation and activity patterns in nutrition and 
rural development planning. FoodatidNutrition Bulletin, 6 (4): 53-68.

BETZIG, L. L. and TURKE, P. W. (1985) Measuring time allocation: observation and 
intention. Current Anthropology, 26 (5): 647-650.

BLURTON JONES, N. (1972) Comparative aspects of mother-child contact. In: 
Ethological Studies on Child Behaviour, Edited by Blurton Jones, N. Cambridge, 
Cambridge University Press, pp 305-328.

BLURTON JONES, N. (1987) Bushman birth spacing: direct tests of some simple 
pTtdlioXiom. Ethology and Sociobiology, 8: 183-203.

BLURTON JONES, N.G., HAWKES, K. A and O’CONNELL, J.F. (1989) Modelling and 
measuring costs of children in two foraging societies In: Comparative socioecology: the 
behasnoural ecology o f humans and other mammals. Edited by Standen, V., and Foley,
R A Oxford, Blackwell Scientific Publications, pp367-390.

175



BLURTON JONES, N. and SIBLY, R. M. (1978) Testing the adaptiveness of culturally 
determined behaviour: do bushman women maximise their reproductive success by spacing 
births widely and foraging seldom? In Human behavior and adaptation. Edited by 
Blurton Jones, N. and Reynolds, V. Symposium for the study of Human Biology. Vol. 
XVIII Taylor and Francis limited, London, pp 13 5-157.

BORGERHOFF MULDER, M. (1991a) Human behavioural ecology. In Behavioural 
ecology: an evolutionary approach. Third edition. Edited by Krebs, J. R. and Davies N. B. 
Oxford, Blackwel Scientific Publications, pp69-98.

BORGERHOFF MULDER, M. (1991b) Datoga pastoralists of Tanzania. National 
Geographic Research and Exploration 1 (2): 166-187.

BORGERHOFF MULDER, M. (1992a) Reproductive Decisions. \n Evolutionary 
Ecology and Human Behavior. Edited by Smith, E. A., and Winterhalder, B. New York, 
Aldine De Gruyter, pp339-374.

BORGERHOFF MULDER, M. (1992b) Demography of pastoralists: preliminary data on 
the Datoga of Tanzania. Human Ecology 20 (4): 383-405.

BORGERHOFF MULDER, M. (1992c) Women’s strategies in polygynous marriage: 
Kipsigis, Datoga and other East African cases. Human Nature, 3 (1): 45-70.

BORGERHOFF MULDER, M. and CARO, T.M. (1985) The use of quantitative 
observational techniques in Anthropology. Current Anthropology 26 (3): 323-335.

BORGERHOFF MULDER, M. and MILTON, M. (1985) Factors affecting infant care 
among the Kipsigis. Journal o f Anthropological Resarch 4: 231-262.

BORGERHOFF MULDER, M. and SELLEN, D. (1994) pastoralist decision making: a 
behavioral ecological perspective. In: AjHcan Pastoralist Systems. An integrated 
Approach. Edited by E. Fratkin, K.A. Galvin and E. A. Roth. Boulder:Lynne Rienner 
Publishers.

BOSERUP, E. (1970) Woman’s role in economic development. New York, St. Martins 
Press.

BROUWER, ID ., NEDERVEEN, L.M., HARTOG, A.P., and VLAS VELD, M.S. (1989) 
Nutritional impacts of an increasing fuelwood shortage in rural households in developing 
countries. Progress in Food and Nutrition Science, 13: 349-3 61.

BRYCESON, D. F. and HOWE, J. (1993) Rural household transport in Afiica: reducing 
the burden on women? World Development, 21 (11): 1715-1728.

CAIN, M.T. (1977) The economic activities of children in a village in Bangladesh. 
Population and Development Review’, 3: 201-227.

176



CAIN, M. (1979) Class, patriarchy and Women’s work in Bangladesh. Population and 
Development Review’, 5: 405-438.

CALDWELL, J. C. (1977) The economic rationality of high fertility: an investigation 
illustrated with Nigerian survey data. Population Studies, 31: 5-27.

CALDWELL, J. C. (1983) Direct economic costs and benefits of children. In Determining 
fertility in developing countries. Vol 1, Supply and demand for children. New York, 
Academic Press, chapter 14.

CALDWELL, J. C. and CALDWELL, P. (1987) The cultural context of high fertility in 
sub-Saharan Africa. Population and Development Review, 13 (3): September, 409-437.

CAMPBELL, B.M. (1987) The use of wild fimits in Zimbabwe. Economic Botany 41 (3): 
375-385.

CHISHOLM, J. S. {\9%2>) Navaho Infancy. New York, Aldine.

CLUTTON-BROCK, T. (1991) The Evolution o f Parental Care. New Jersey, Princeton 
University Press.

CLUTTON-BROCK, T.H. and PARKER, G. A. (1995) Punishment in animal societies. 
Nature 323 (19) January: 209-215.

CURTIS, V. (1986) Women cmd the transport o f water, London, Intermediate Technology 
Publications.

DAHL, G. and HJORT, A. (1976) Having Herds: Pastoral herd growth and household 
economy. Vol. 2, Stockholm Studies in Social Anthropology. Stockholm: University of 
Stockholm.

DUNBAR, R IM  (1976) Some aspects of research design and their implications in the 
observational study of behaviour. Behaviour 58: 78-98.

DUNBAR, R. I. M. and DUNBAR, P. (1988) Maternal time budgets of gelada baboons. 
Animal Behaviour, 36: 970-980.

DYSON-HUDSON, N. (1980) Strategies of resource exploitation among East African 
pastoralists. In: Human Ecology in Savanna Environments, Edited by D. Harris. London, 
Academic Press, pp 171-184.

EBERHARD, M. J. W. (1975) The evolution of social behaviour by kin selection. The 
Quarterly Review o f Biology, 50, (1): 1-33.

ELLIS, F. {\9%%) Peasant Economies, Cambridge, Cambridge University Press. Chapter 
9.

177



ESREY, S. A., FEACHEM, R. G. and HUGHES, J. M. (1985), Interventions for the 
control of diarrhoeal diseases among young children: improving water supplies and excreta 
disposal facilities. Bulletin o f the World Health Organisation, 63 (4): 757-772.

FISHER, R. A. (1958) The Genetical Theory of Natural Selection. Oxford, Oxford 
University Press.

FLEURET, A. (1979) Methods for evaluation of the role of fruits and wild greens in 
Shambaa diet: a case study. Medical Anthropology Spring: 249-269.

FLEURET, P. C. and FLEURET, A. K. (1978) Fuelwood use in a peasant community: a 
Tanzanian case study. The Journal o f Developing Areas. 12, April: 315-322.

GALATY, LG. (1993) Maasai expansion and the new East African pastoralism. In: Being 
Maasai: Ethnicity and identity in Exist Africa. Edited by T. Spear and R. Waller. London: 
James Currey.

GALATY, LG. (1994) Rangeland tenure and pastoralism in Africa. In: African Pastoralist 
Systems. An integrated Approach. Edited by E. Fratkin, K.A. Galvin and E. A. Roth. 
Boulder:Lynne Rienner Publishers.

GALVIN, K. A. (1992), Nutrirional ecology of pastoralists in dry tropical Africa.
American Journal o f  Human Biology 4: 209-221.

GRANDIN, B E. (1988) Wealth and pastoral dairy production: a case study from 
MdidiSdJimà. Human Ecology, 16(1): 1-21.

GROSS, D R. (1984) Time allocation: a tool for the study of cultural behaviour. Annual 
reviev’ o f Anthropology 13: 519-558.

GUSTAFSSON, L., NORDLING, D , ANDERSSON, M. S., SHELDON, B. C. and 
QVARNSTROM, A. (1994). Infectious diseases, reproductive effort and the cost of 
reproduction in birds. Phil. Trans. R. Soc. Lond. B. 346: 323-331.

HAMES, R.B.(1987) Relatedness and garden labour exchange among the Ye’kwana. 
Ethology and Sociobiology 8: 354-392.

HAMES, R. B. (1988) The allocation of parental care among the Ye’kwana. In: Human 
reproductive behaviour: a Darwinian perspective. Edited by Betzig, L , BorgerhofiF- 
Mulder, M. and Turke, P.. Cambridge, Cambridge University Press, pp 237-251.

HAMES, R. (1992) Time allocation. In Evolutionary Ecology and Human Behaviour. 
Edited by Smith, E. A., and Winterhalder, B. New York , Aldine De Gruyter, pp339-374.

HAMILTON, W. (1964) The genetical evolution of social behaviour. Journal o f  
Theoretical Biology 7: 1-52.

178



HARLOW, H.F. and HARLOW, M.K. (1965) The afFectional systems. In Behavior o f  
nonhuman primates Edited by Schrier, A.M. Harlow, H.F. and Stollnitz, F. volume 2,
New York, Academic press, pp287-334.

HAWKES, K., O’CONNELL, J.F. and BLURTON-JONES, N.G. (1989) Hardworking 
Hadza grandmothers. In Comparative Socioecology: the beha\noural ecology o f humans 
and other mammals. Edited by Standen, V., and Foley, R.A. Oxford, Blackwell Scientific 
Publications, pp341-366.

HERBERS, J. M. (1981) Time resources and laziness in animals. Oecologia, 49: 252-262.

HERREN, J. (1990) Socioeconomic stratification and small stock production in 
Mukogodo division, Kenya. Research in Economic Anthropology, 12: 111-148.

HILL, K. (1988) Macronutrient modifications of optimal foraging theory: an approach 
using indifference curves applied to some modem foragers. Human Ecology 16: 157-197.

HILL, K., and HURTADO, A.M. (1991) The evolution of premature reproductive 
senescence and menopause in human females: an evaluation of the “Grandmother 
Hypothesis”. Human Nature 2: (4) 313-350.

HOMEWOOD, K. M. and ROGERS, W.A. (1991) Maasailand Ecology: Pastoralist 
development and wildlife conservation in Ngorongoro, Tanzania. Cambridge: Cambridge 
University Press.

HOSIER, R. (1984) Domestic energy consumption in mral Kenya: results of a nationwide 
survey. In Energy, Environment and Development in Africa 6. Wood, energy and 
households: perspectives on rural Kenya. Edited by Barnes, C , Esminger, J. and O’Keefe, 
P.. Beijer Institute, Stoclholm, Sweden and Scandanavian Institute of Afncan Studies, 
Uppsala, Sweden.

HRDY, S. B. and JUDGE, D. S. (1993) Darwin and the puzzle of primogeniture. Human 
Nature, 4 (1): 1-45.

HULL, T. H. (1978) Reply to Nag, White and Peet. Current Anthropology 19 (2) June: 
301-302.

HURTADO, A.M., HAWKES, K., HILL, K., and KAPLAN, H. (1985) Female 
subsistence strategies among the Ache of Eastern Paraguay. Human Ecology 13: 1-28.

HURTADO, A. M., HILL, K., KAPLAN, H. and HURTADO, I. (1992) Trade-offs 
between female food acquisition and child-care among Hiwi and Ache foragers. Human 
Nature, 3 (3): 185-216.

JELLIFFE, D. (1987) The assesment of the nutritional status of the community. World 
Health Organisation Monograph Series 53.

179



KAPLAN, H. (1994) Evolutionary and wealth flows theories of fertility: empirical tests 
and new models. Population and Development Review’ 20 (4) December: 753-784.

KAPLAN, H. and HILL, K. (1992) The evolutionary ecology of food acquisition. In: 
Evolutionary Ecology and Human Behcnnor. Edited by Smith, E. A., and Winterhalder, B. 
New York, Aldine De Gruyter, pp 167-201.

KATZ, M.M. and KONNER, M.K. (1988) The role of the father: an anthropological 
perspective. In: The role o f the father in child development. Edited by Lamb, M E. New 
York, John Wiley and Sons, pp 155-185.

KJAERBY, F. and BAYNIT, W. (1979) The development of Agro-pastoralism among 
the Barabeig in Hanang District Vol 56, BRALUP Research Papers'. University of Dar es 
Salaam.

HRDY, S. G. and JUDGE, D. S. (1993) Darwin and the puzzle of primogeniture: an essay 
on biases in parental investment after death. Human Nature 4: 1-45.

LANCASTER, J. (1971) Play mothering: the relations between juvenile females and young 
infants among free ranging vervet monkeys. Folia Primatologica 15: 161-182.

LEE, P C. (1989) Family structure, communal care and female reproductive effort. In: 
Comparative socioecology: the behavioural ecology o f humans and other mammals. 
Edited by Standen, V., and Foley, R A , Oxford, Blackwell Scientific Publications, 323- 
340.

LENGESUGI, N. A. M. O. (1993) Baseline data fo r  a water intervention project 
involving a set o f villages in Orkesumet, Loiborsoit, Emboreet, Terrat and Oljoro No. 5 
wards. Arusha, Tanzania.

LEVINE, N. E. (1988) Women’s work and infant feeding: a case from rural Nepal. 
Ethnology 27: 231 -251.

LITTLE, P. D. (1985) Social differentiation and pastoralist sedenterisation in Northern 
Kenya. Africa 55: 243-261.

McCABE, T. (1987), Drought and recovery: livestock dynamics among the Ngisonyoka 
Turkana of Kenya. Human Ecology 15 (4): 371 - 389.

McSWEENY, B. G. (1979) Collection and analysis of data on rural women’s time use. 
Studies in Family Planning, 10(11/12) November/December.

MACE, R. (1993) Transistions between cultivation and pastoralism in Sub-Saharan Africa. 
Current Anthropology 34 (4): 363-382.

MACE, R. (1996a) When to have another baby: a dynamic model of reproductive 
decision-making and evidence from Gabra pastoralists. Ethology and Sociobiology, 17: 
263-274.

180



MACE, R. (1996b) Biased parental investment and reproductive success in Gabbra 
pastoralists. Behcnnoural Ecology and Sociobiology, 38; 75-81

MACE, R. and SEARS, R. (in press) The birth interval and sex of children in a traditional 
African population: an evolutionary analysis. Journal o f Biosocial Science.

MANN, J., (1992) Nurturance or negligence: maternal psychology and behavioural 
preference among preterm twins. In The adapted mind. Edited by Barkov, J. H.,
Cosmides, L. and Tooby, J. Oxford University Press, New York - Oxford, pp 367-390.

MARGULIS, S. W., ALTMAN, J. and OBER, C. (1992) Sex biased lactational duration 
in a human population and its reproductive costs. Behavioural Ecology and Sociobiology, 
32: 41-45.

MARTIN, P. and BATESON, P. (19^6) Measuring Beha\’iour: an introductory guide. 
Cambridge, Cambridge University Press.

MEHRETU, A. and MUTAMBIRWA, C. (1992) Gender differences in time and energy 
costs of distance for regular domestic chores in rural Zimbabwe: a case study in Chiduku 
Communal Area. World Development 29 i\\)'.\61S-\6%3 .

MITCHELL, J. and SLIM, H. (1991) Listening to Rural People in Africa: The Semi
structured Interview in Rapid Rural Appraisal. Disasters 15 (1): 67-72.

MUNROE, R.H. and MUNROE, R.L. (1971) Household density and infant care in an East 
African society. Journal o f Social Psychology, 83, 3-13.

NAG, M. N. WHITE, B. N. F. and PEET, R. C (1978) An anthropological approach to 
the study of the economic value of children in Java and Nepal. Current Anthropology-, 19, 
(2) June: 293-306.

NESTEL, P. (1986), A society in transition:developmental and seasonal influences on the 
nutrition of Maasai women and children. Food and Nutrition Bulletin 8 (1): 2-18.

NORUSIS, M. J. (1985) SPSS, SPSS 6.1 Guide to data analysis. New Jersey, Prentice 
Hall.

O’CONNELL, J. and HAWKES, K. (1981) Alyawara plant use and optimal foraging 
theory. In Hunter-Gatherer Foraging Strategies. Edited by Winterhalder, B. and Smith, E. 
Chicago, Chicago University Press.

PANTER-BRICK, C. (1989) Motherhood and subsistence work: the Tamang of rural 
Nepal. Human Ecology 17 (2): 205-228.

PAOLISSO, M., NGARE, D. and TEMYAN, J. (1989) Behavioural research on household 
activity patterns, resource allocation and care practices. In: The Health Transition. Edited 
by Cleland and Hill, pp 289-301.

181



PAUL. A., KUESTER, J. and PODZUWEIT, D. (1993). Reproductive senescence and 
terminal investment in female barbary macaques (Macaca sylvamis) at Salem. 
InternatiofialJournalofPrimatology, 14(1); 105-124.

POPKIN, B. M. (1980) Time allocation of the mother and child nutrition. Journal o f Food 
and Nutrition, 9: 1-14.

RAKDÆAJS1, M. and Da VANZO, J. (1993) Gender preference and birth spacing in Matlab, 
Bangladesh. Demography, 30 (3) August : 315-332.

RICCI, A.J., JEROME, N.W., SIRAGELDIN, I., ALY, H., MOUSA, W., GALAL, O., 
HARRISON, G. G., and KIRKSEY, A. (1996) The significance of children’s age in 
estimating the effect of maternal time use on children’s well-being. Social Science and 
Medicine, 42 (5): 651-659.

ROGERS, A. R. (1993) Why Menopause? Evolutionary Ecology 7: 406-420.

ROSS, C. and MacLARNON, A. (1995) Ecological and social correlates of maternal 
expenditure on infant growth in haplorhine primates. In Motherhood in Human and 
Nonhuman Primates. 3rd Schultz-Beigert Symposium. Edited by Pry ce, C R , Martin, R.
D. and Skuse, D.. Kartause Ittingen, 1994. Basel Karger, 1995. pp 37-46.

SAITOTI, T. O. (1986) The worlds o f a Maasai warrior. New York, Random House, Inc.

SCRIMSHAW, S. C. M. (1984) Infanticide in human populations: societal and individual 
concerns. In: Infanticide. Edited by Hausfater, G. and Blaffer Hrdy, S.. New York, Aldine, 
pp 439-462.

SEIGEL, S. and CASTELLAN, N. J. (1988) Nonparametric statistics fo r  the behavioural 
sciences. New York, McGraw-Hill Book Company, pp33-36.

SELLEN, D.W. (1995) The Scoioecology of Young Child Growth among the Datoga 
Pastoralists of Northern Tanzania. Phd. Thesis, University of California.

SIEFF, D. F. (1990) Explaining biased sex ratios in human populations. Current 
Anthropology, 31 (1): 25-48.

SMITH, E.A., and WINTERHALDER, B , (1992) Natural selection and decision making: 
some fundamental principles. In: Evolutionary ecology and human behavior. Edited by 
Smith, E. A., and Winterhalder, B.. New York Aldine De Gruyter, pp 25-60.

SOKAL, R. R. and ROHLF, F. J. (1995) Biometry: the principles and practice o f  
statistics in biological research. Third edition. New York , W. H. Freeman and company, 
pp538.

SPEAR, T. (1993) Introduction. In: Being Maasai: ethnicity and identity in East Africa. 
Edited by T. Spear and R. Waller. London, James Currey, p5.

182



SPENCER, P. (1965) The Samburu: A study o f gerontocracy in a nomadic tribe.
London, Routledge and Kegan Paul.

STEARNS, S. C. (1976) Life-history tactics: a review of the ideas. The quarterly Review 
o f Biology, 51 (1): March, 3-47.

TRTVERS, R.L. (1971) The evolution of reciorocal altruism. Quarterly Review o f Biology 
46: 35-57.

TRIVERS, R.L (1972) Parental investment and sexual selection. In: Sexual selection and 
the descent o f man. Edited by Campbell, B. Chicago: Aldine. pp 13 6-179.

TRIVERS, R. L. (1974) Parent offspring conflict, American Zoologist, 14: 249-264.

TRIVERS, R.L (1985) Social Evolution. Menlo Park, Benjamin Cummings.

TRIVERS, R. L. and WILLARD, D. E. (1973) Natural selection of parental ability of 
parental ability to vary the sex ratio of offspring. Science, 179: 90-92.

TURKE, P. W. (1988) Helpers at the nest: childcare networks on Ifaluk. In: Human 
reproductive beha\nour: a Darwinian perspective. Edited by Betzig, L., Borgerhoff- 
Mulder, M. and Turke, P. Cambridge, Cambridge University Press, pp 173-188.

TURKE, P. W. (1989) Evolution and the demand for children. Popidation and 
Development Review, 15 (1): 61-89.

ULUASZEK, S. J. (1993) Influence of birth interval and child labour on family energy 
requirements and dependency ratois in two traditional subsistence economies in Africa. 
Journal o f Biosocial Science, 25: 79-86.

VOL AND, E. (1990) Differential reproductive success within the Krummhom population 
(Germany 18th and 19th centuries). Behavioural Ecology and Sociobiology 26: 65-72.

VOLAND, E., SIEGELKOW, E., and ENGEL, C. (1991) Cost/beneht orientated 
parental investment by high status families: The Krummhom case. Ethology and 
Sociobiology \2.

WHITE, G. F., BRADLEY, D. J. and WHITE, A. V. (1972) Drawers o f water: domestic 
water use in East Africa. Chicago, University of Chicago Press.

W H O. (1985) Energy and protein requirements. World Health Organisation Technical 
Reports Series, 724. Geneva, World Health Organisation.

WILLIAMS. G. C. (1957) Pleiotrophy, Natural Selection and the evolution of senescence. 
Evolution, 11: 389-411.

183



APPENDIX I.

The following anecdote was among several recorded by Faustin Rikoyan. It illustrates the 

conflicts which can arise over women’s involvement in trading activities.

A  uAuai S (W uamI  un hyrm jdm ji ùn L m  to- ioy- U- OJnxL ye/ jiyiepaW to- da/Ji HU dai!^

S jjMmd vs-me, HU e&/eM ùtiim/j, am/i c/ynamJ/uUim/̂  <m HUùa, (/acumùwi/. 5  mi/nui/i&. om  uxm m i j/uym, a/rud!U/v 

U m m im i came- U  yam iU, rtmhm^ OA uÆ .

d U  rm/di/riQ- axiA a îm ii  a- mi/myieAAiamjiim/^ Ulum/ro am, die/v am/i iU, amn/m,. d w r v  HU dA/m, S U a /A  HUi HU 

umnam, udt/y- hiù 5e«Ku/ k œ i a y r ia /U i  t U  u/Mnwn h a /i/d l j/vym, a/n/dkeA, ktyrne/Jioi amcL a J U i  f m  to-

U m Ÿ  iome- iym ahm , Zoom vj- ik a l  tiU  (m JA i/y  lnuum̂ Aà, a/n/i male- iomc-' m/yruit  ̂ i/n, &aU a, U  U /v la/mih^.

TI/̂ a U  h a ii/d l a /^ /m i amA HU U/um m . pAM mAA uxdl u A U A  HU di/m, !mmu  ̂ im^oA/nyA.

Vm/^ umj&Aium/ai/di^, cme- (/ay HU dAm, i iù c m m A  HU myi/eoiooA LiAm m , a/rA i t a>0A HU U^mmim/^ HuM/d/U. HJU ddnA

Ucamvi t/A/m a /A  HdA Tlyo/o- h a ih d l m /m , U  ^  A  U ,  la/mdi^. Amm/, U  a /U A  U ,  (o^ A  yo- UuA k m m  A  f m

p /m m A .

HJU A U a, di/mA, A iA  A  (xd/m, HU, mwn, a/rA mmLuodhj, U  oyim/ m , (mA/ii/yrh t U i  HU Luo- a w n m , rru/À &oy tu/a- caxlLa, 

oj, Hm, 06 0- pumi/JUnmi. à^/m, U / A  im nk  &y i U  A U /i difiA^ U  H/^Mm/A HU p w rd Jm /m l &y m/aUiv^ d, j/Mz/i, W&6- oj, 

~UeA,, A  U  Ha/h/ / ^  m i  rrm /i HUm, tim- U uaa HU 6me, oj, em/my. fU  m/udm^.

HlUmijle/i HU dAm, i- M m A  um̂  u A U A  ^  HU- UeA, a /A  t U  a m , L/U^ <im/M^ HUi die, u/oa UAL am, 6me-. HIU ef/e/iA 

eÿyeo/ HU Urn, u A l a /A  HU, uxiA HU t / A  HUi/i m/AmAm/da/rAm^.
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