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Time use data indicate that there is substantial surplis labor in rural areas of Botswana, with
the incidence of underutilizztion varying by age, sex, and asset position. Time allocations are
influenced by economic inc:ntives, ie., income and sroductivity effects. The more productive
capital the houschold has, the more productive wcrk its members perform, particularly its
children. The positive productivity effect of capital 01 economic work somewhat outweighs its
negative income cffect. Time allocations also are cons:rained by a culturally determined division
of labor by age aud sex, which however shows some flexibility at the margin.

1. Introduction

The purpose of this paper is to analyze the determinants of time allocation
by rural Louscholds in Botswana and to consider some of the economic
implications of time use patterns. Among various time uses, economic
pursuits are of greatest interest, since they are major determinants of income
level and income distribution.! Indeed, the main reason for the collection of
time use data in rural Botswana was the Government of Botswana’s desire to
obtain detailed information about the economic activities which generate
income in the rural sector. A related objective was to explore the proposition
that there is a substantial pool of underutilized labor in the rural areas.
Traditionally the economic activities of rural populations have been studied
by using data on labor force participation, employment, and unemployment.
The time use data extend these measurements by providing infor:nation on
hours worked for wages and in family enterprises, i.e., on the extent or
duration of labor utilization.

Other large-scale statistical time use :tudies which have been coaducted in
LDC, pertain largely to Asian countries [e.g., Boulier (1977), Da Vanzo and
Lee (1983), De Tray (1982), Evenson, Fopkin and King-Quizon (1979), Hart

*] am indebted to a num»er of people who have helped me with this paper, especially Dov
Chernichovsky, Fran Heitz, : nd Barbara Watanabe.

'The term income is used in this paper to in:lude income in kind. The terms market work,
economic work, economic pursuits, and labor refer to activities which contribute to GNP,
including unpaid family labo- and work that ear 1s income in kind. Housework is a separate and
distinct time use category.
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(1981)]. Presumably, time use pattems vary from one economic and cultural
setting to another. Rural Botswana is typical of areas in Ceniral and West
Africa where rainfall is scarse and uncertain. While the scarcity of water
severely limits the poteniial for crop production, cattle grazing is more
drought resistant. Thus there is a tendency to emphasize animal husbardry
in agriculture and to increase herd size when pess;blei Labor demand for
crop production is relatnvely low.-Rural Botswana also is an exireme case of
African areas which experience very high levels of male out-migration.
Traditionally, rural surplus labor has gone to the mines in !'outh Africa. In
the recent period demand for migrant workers has begun to declinc in South
Africa but has increased in urban inductries in Botswana.

The theoretical framewcrk on which this paper is based assumes that time
allocations are responsivé to economic incentives. That is, they are expected
to be sensitive to income and price-of-time (or productivity) effects.
Methodologicaily, this paper differs from previous studies with a similar
the.retical orientation in two respects. First, it attempts to estimate the
marginal contribution to income generatnon of family time mputs,
disaggregated by age and sex. Secondly, in the time use analysis the price of
time is measured, not by market wages (actual or estimated), but by the
productivity of time in self-employment as determined by inputs of human
and non-human capital plus such characteristics as age and location. The
appropriateness of this approach will be justified in the body of the paper.

In addition to studying income and price-of-time effects on time allocation
we shall examire how the age/sex composition of the househoid and its size
affect its time allocation and its labor supply. This analysis throws some light
on the opportunity cost of schoo! attendance and the value of childre’s
labor as a motive for high fertility. Finally, the paper recognizes thai a
culturally determined division of labor by age and sex constrains household
choice. A further purpose of this. _paper is to clarily the relative role of
economic and institutional influences on time use decisions.

Five sections follow this introduction. The second section discusses the
data and briefly descnbes time use patterns in rural Botswana. Then some
conceptual problems are addressed in the third section. Productivity of time
and the determinants of time a&locatlon are analyzed in seciions four and five

respectwelv Conclusions are deferred to the end and are presented in section
SIX.

2. Data and setting

This paper is based on the Rural Income Distributioa Survey (RIDS)
conducted by the Government of Botswana in 1975. Income data were
collected by visiting each household in 12 consecutive months. The time
allocation data pertain to the day prior to the interview ard were obtained
only in rounds, 3, 5, 7, 9 and 11 of the twelve monthly survey rounds.
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Interviews were ¢ >read over all days of the week, including Saturdays and
Sandays. All persons in the houserold, 6 years of age and above, were asked
to recall the previous day’s aciivities and the approximate amount of time
cach activity cccupied in chronologicai order from the time they got up in
the morning until they retired at nigh!; mealtime was omitted.

The period not covered by the ume use study, February through April,
falls into the busy season. Thus the time frame of the study leads to some
understatement of economic activities Further, some miror activities seem to
be underreported in the survey, imphing some overstatement of leisure time.
On the other hand, ‘rest stops’ during working hours and housework or a
leisurely work pace could lead to a considerable overstatement of working
hours.

The data presented in this paper ¢re based on pooled observations for all
five visits and thus average out seasonal variations. Non-response was
nagligible; for about 100 houscholds the time use information was too
incomplete to be usable for analysis. This exclusion is ecjuivalent to a non-
response rate of 10 percent. The 957 households remaining in the sample
contain about 4,600 individuals over 6 years old.2

Undoubtedly, people in rural Botswana do not keep precise track of time
dauring their daily activities; they merely know that they devoted half of the
day to one activity and half to another. In cases where the respondent
reported time use in terms of fractions of a day, thc interviewers were
instructed to assume a day of 12 hours (roughly the time from sunrise to
sunset). Thercfore the distribution o) time between activities probably is more
reliable than the absolute amount of time spent on activities. For this reason
the descriptive tables show percentage distributions, rather than mean
amounts of time spent on various activities.

Tables 1 and 2 preseat an overview of time use within age groups, for men
and women respectively. Patterns of time use vary sharply by age and sex.
Animal husbandry is predominantiy a male activity, and men are also more
involved in wage labor than women. Women spend the largest part of their
income earning time on crop cultivation, but this is not exclusively a female
activity. Men participatc in certain essential operations such as land clearing,
plowing and plantirg.

Women and girls do most of the gathering, and they engage to a lesser
extent in other economic activities. Their most time-consuming activities are,
however, housework, child care and fetching water. In all, adult men spend
about 75 percent more time on income earning activities than adult woraen.
Despite this, adult wonien still reported on the average nearly 25 percent less

*The household was defined to consist of its de facto members only. Individuals had to be
present at 7 or more of the 12 survey visits to qualify as household members for purposes of the
time use analysis. Incomes of absent migiants were included only insofar as they were remitted
to the household.
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Table 1
Males: Distribution of activity time by age.*

—— P

Age
: - Aii
Activities 7-9  10-14 15-19 20 29 30-39 40-49 50-59 60+  males
Percentage distribution of total time

Crop husbundry 21 30 35 52 61 91 77 1058 54
Animal husbandr 223 288 239 125 151 106 123 92 187
Wage labor 04 04 20 122 81 74 55 19 40
Trading, vending, processing 61 0r 07 09 10 19 LI L6 0.8
Hunting or gathering 1.2 16 19 20 26 30 19 23 20
All incomp: earning activities 262 339 326 329 328 321 284 256  3L8
Repairing, new building 03 05 16 19 26 33 56 37 2.1

Fetching water 3.6 23 2.2 19 1.7 14 0.2 1.1 1.7
Child care 38 17 09 05 05 01 00 02 1.2
Housework 28 44 51 52 30 40 22 24 38
All housekeeping activitic: 89 89 98 96 78 87 80 13 8.7
Schooling 1t 137 93 11 03 06 03 01 6.1

ITliness & health care 15 15 26 30 25 29 53 84 12
Meetings 00 00 o016 04 13 20 27 29 09
Leisure 523 420 462 531 553 536 553 557 50.3
All non-work activities 53.8 435 488 565 591 585 632 670 544
All activities 100.0 1000 1000 1000 1700 1000 1000 1000 100.0

*Based on five rornis of interviewing. A varying number of people in each category answered
the activity questios in the {ive rounds. Only daytiine activities have been covered; i.c., sleeping
at night is excluded. ~li tables based on RIDS.

.

leisure thar men, due to their involvement in housekeeping and child care, in
addition to economic work.?

Men and women aged 60 and over report significant amounts of time in
income eavning activities. On the whole they seem to be a considerable asset
to the hous:hold, or at least less of a burden than is often supposed.

Boys seern to be heavily involved in income earning activities even before
they are 10 vears old, and at ages 1014 they spend as much time on income
earning activitics as adult males. The job of taking care of the small stock in
the household falls in large part to the younger boys, while older boys (10
and over) herd and water the cattle.

Girls provide some help in the fields and in caring for thc smaller animals
but their main contribution consists of chila care and housework, to which
they devote substantial amounts of time. Girls report slightly more school
Lours than boys but over the year children of both sexes allocate at least
twice as much time to market and housework as they do to schooling. It

*For a more detailed discussion and additional data on the sexual division of labor. see
Kossoudji and Mueller (1983} and Bond (1974).
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Table 2
Fernales: D stribution of activity time by age *
Age
— All
Activities 7-9  10-14 15-19 20-29 30-39 4049 50-59 60+  females
Percentage distribution of total time
Crop husbandry 4 35 60 86 102 128 134 115 8.0
Animal husbandiy w2 38 21 LS 12 09 05 05 1.9
Wage labor 061 08 21t 20 LI 17 08 Ol1 1.2
Trading, vending, processing no o0s 15 17 30 16 18 1.2 14
Hunting or gathering l6 26 28 25 27 25 28 23 25
All income carning activities 72 112 144 164 181 195 192 156 15.0
Repairing, new building 05 08 22 32 43 55 58 49 31
Fetching water 48 63 7 78 74 64 58 44 6.5
Child car® 05 58 34 62 35 19 15 15 4.5
Housework 95 155 208 223 195 187 184 135 17.8
All housekeeping activities 253 283 341 395 347 326 315 243 320
Schooling 144 174 83 1.2 03 0.3 0.2 0.1 58
Iliness & healt.. care 11 20 36 46 56 63 64 86 4.5
Meetings 00 Jd2 04 03 06 09 04 0S5 04
Leisure 520 410 392 380 406 405 423 599 422
All non-work activities 531 431 4311 429 469 477 491 599 47.1
All activities 1000 1000 1000 1000 1000 1000 1000 1000 1600

*Based on five rounds of interviewing. A varying number of prople in eack category answered
the activity questions in the five rounds. Only daytime activities have been covered; i.e., sleeping
at night s excluded.

appears that childrex make a substantial economic contribution to the
household by working and by relieving women of some domestic duties.

A number of studi:s [Byerlee and Eicher (1979), Cleave (1970)] reporting
labor inputs to agnculture in Africa have shown surprisingly low levels of
manhours worked per year. The Botswana data for adult males conform to
this pat:ern. Some otservers have attributed this phenomenon to the marked
seasonality of agricultur:! work. When the time use data are examined by
season of the year, it appears that men allocate about 60 percent more time
to income earning activities during the tusy than during the slack season,
and boys about 100 percent more. The scasonality of time use is even ‘nore
pronounced for wom :n and girls because crop production is largeiy ‘women’s
work’. Housework time seems to be quiie inscnsitive to the seasonality In
labor demand Consequently, adults gain considerable Icisure time during the
slack work scason. “hildren’s time 1s shifted to schooi attendance in the
slack season (vacations coincide roughly with the busy work season).

Some knowledgeable observers belicve that Botswana s suffering from a
great deal of undereraployment [Lipton (1978)]. A comparison of male time

IDE N



kx| E: Mueller; Value and allocation of time in rural Botswana

use in large and small villages and in Baralong Farms — the major
commercial farming area in Botswana — throws some ligblt on this issue.
The data for Baralong Farms show how time is used in an area with
labor demand and relatwely hlgh rates of return to
uction. Mm ‘and * boys in Baralong Farms - work
t sn men in other places If men and boys in
‘over wcrked’ people in the other villages m:ght

mdxcated by ta!:les 1 and 2 Tlns fmdmg is bome out by the data in , table 3
which reveal that there is practically no wage labor market for children
under 15, and that for young people 15-19 wage employment is rare and of
short duration.* About 20 percent of the women age 20-59 worked for wages
at some time during the survey year, but fewer than 6 percent had jobs
which lasted 180 days or more during the year. In comparison, about 30
percent of males aged 20-59 had wage JObS, including about 15 percent with
durations in excess of 180 days. There is no appreciable seasonality in wage
labor.

When one compares the total time contributed to economic work by adult
men, women and children, the striking fact emerges that, because of the high

Table 3
Number of days engaged in wage labor per year by age and sex.
Age

Days worked
for wages 7-9 10-14  15-19 20-29 30-39 4049 S50-59 60+  Total
Meles ,

0 99.3 960 864  68.3 716 708 68.7 836 837

1-29 0.0 1.4 43 53 6.9 74 70 4.7 39

30-99 0.7 2.1 7.0 6.1 5.5 6.0 62 45 44

100-179 0.0 0.2 1.2 14 29 24 32 1.0 15
180-259 0.¢ 0.1 0.8 6.9 29 4.5 32 1.2 2.1
260+ 00 0.1 0.3 10.0 10.2 9.2 11.6 49 45
Total 1000 1000 1600 1000 1000 1000 1000 1000 1000
Females

0 99.8 95.3 87.8 81.8 78.8 793 824 929 87.3

1-29 0.2 0.8 32 47 8.2 7.8 8.8 39 43

30-99 0.0 22 6.0 6.8 1.0 8.4 6.8 1.8 49

100-179 0.0 1.5 23 1.4 .2 1.3 04 12 14
180-259 00 02 0.3 24 1.2 0.2 09 0.0 08
260+ 114 0.0 0.5 29 26 30 0.6 0.3 13
Total 1000 1000 1000 1000 1000 1000 1000 1000 1000

“This table is based on more extensive c'ata on number of dav, engaged in wage labor each
month, obtained in the 12 monthly interviews concerning hcusehold income.
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birth rate and the high mzle out-migration rate, men between the ages of 20
and 59 constitute a mere 16 percent of Botswana’s de fucto rural population
and contribute only 24 percent of all income earning time. Women aged 20
to 59 constitute 27 percent of the population and account for 24 percent of
income earning time. Boys aged 7 to 19 contribute time in excess of their
proportion in the population, while the reverse is true for girls. In all,
children and young adults (7 to 19) account for 42 percent of all income
carning time. However, thers is a good deal of diversity between and within
age/sex groups in regard to labor productivity and time allocations. In the
sections which follow, we shall attempt to explain these diverse patterns.

3. Some analytical problems

Based on the theoretical framework pioneered by Becker (1965) and Wiliis
(1973), an individual’s allocation »f time to economic work may be viewed as
a function of the household’s unearned income, his own labor productivity
and that of other family members, together with some relevant control
variables. Increases in labor productivity should induce more economic work
at the expense of other activities through a price effect. At the same time
increases in labor productivity should reduce work time via an income effect.
The latter expectation derives from the assumption that income increases
raise the demand for leisure and such other ‘commodities’ as child schooling
and child rcaring at the expense of economi~ work. At best, we can observe
the net impact of labor productivity through both channels of causation. This
problam limits the capacity of economic theory and analysis to predict time
allocations.

A further methodological problem concerns the characteristics of the labor
market in rural Botswana. Ia many rural ecor>mies a wage labor market
exists, allowing houscholds which are asset-poor to hire out some of their
la>or to houscholds, business firms, or government agencies which have
larger holdi.gs of productive assets. The process of hiring labor out and
hiring it in tends to equalize the marginal productivity of a given kind of
labor throughout the rural economy. As we have seen, opportunities for
wage lavor are quite limited in Botswana, particularly for women and
children. Data (not shown here) indicate that about half of the people who
engage in wage labor are government employces, sales and construction
workers, m:chanics, tanners, drivers, teachers, nurses, and the like, leaving
omy a small group which performs agricultural labor. Lucas (1981a), also
using the RIDS data, found that only 1 percent of crop-producing
households reported any expenditure or. wage labor. This figure does not
include expenditures on plowing services reported by 17 percent of such
households, often female headed.

A household which does not buy or sell labor may be called an autarchical
household. The concept of an autarchical farm operation accords with a
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good deal of evidence from farm management studies in LDC showing that
labor - intensity and output per acre are inversely related to size of
landholdings.® Lucas finds the same to be true for crop production in
Botswana. - Autarchical - modes. of production .imply tha: asset-poor
heasehﬂlds .often use family labor to a point: where marginal ietums from
sry-low ther than- hiring out their surplus labor to households
with -more " resources - which  could use that labor more productively.
Autarchical working arrangemenis may reflect a reluctance on the part of
small farmers to hire out family labor, high transport costs, a view on the
part of larger farmers that hired labor is less desirable than family labor, or
an institutionally determined agricultural wage which is too high to clear the
labor market.® In Botswana farm operations come close to being autarchical,
especially as regards female and child labor. Adult men do migrate to South
Africa and urban areas in Botswana, in substantial numbers, and this
possibility affects the value of adult male time; but within agnculturc
.wat}vely little adult male labor is hired in or out.

This issue is important because labor productivity can be viewed as a
predetermined variable only when generated by a competitive labor market
in which households buy and sell labor whenever marginal productivities
deviate from the market wage. In a setting where autarchical modes of
production predominate, as is the cas¢ in rural Botswana, a person’s
productivity depends largely on the complementary resources available in the
household enterprise such as education (know-how), land, cattle, tools, etc.
Moreover, the marginal productivity of lahor is not observable.

The marginal productivity of labor is of interest not only because it
influences time allocations but also because it may help us to evaluate how
adequately the rural labor supply is utilized. There is no doubt general
agreement that work having zero marginal productivity would signify surplus
labor. However, zero marginal productivity is a polar case and should rarely
be found in practice, except perhaps where somebody works for training, to
keep busy, to keep up social appearances, to keep company — as may
sometimes be the case among children in Botswana -— or where certain
activity-sharing arrangements have become institutionalized. Laborers doing
work of very low productivity also may be regarded as being under-utilized,
but there is no general accepted criterion for deciding how low productivity
has to be to signify under-utilization.

The amounts of leisure time reported by different groups in different
socioeconomic strata may be a partial indicaror of underemployment. In the
analysis which follows we shall look for evidence of both low marginal
productivity of labor and long hours of leisure time as indicators of possible
underemployment. This may enable us to deterinine whether labor under-

*See for example, World Bank (1980, p. 42).
°For a further analysis of these issues see Berry and Sabot (1978).



E. Mueller, Value and allocation of time in rural Botswana 337

utilization exists, but it will not allow us to quantify its extent. Because time
use data meusure only work duration without regard to work intansity, it is
particularly mportant to view long leisure hours and low productivity as
two related facets of labor under-utilization. Self-employed people who have
little work to do may work more slowly or rest more often than those who
are pressed to uccomplish a great deal. People who are poorly nourished
may be forced to adop: a slow work pace. In these cases the productivity of
work time should indicatz under-utilization, even if duration does not.

We shall now proceed in two steps. First, we shall calculate a household
enterprise production function and shall derive estimates of the marginal
productivity of household labor, categorized by age and sex, from that
function. Thus in step onc we shall obtain information on the magnitude of
marginal labor productivity and on the way in which time inputs, human
and non-human, copital and certain control variables affect labor
productivity. These results have a bearing on the underempioyment issue.

Secondly, we shal estimate the allocation of time by individuals as a
function of the variabi:s considered to be predetermined in our analysis —
education of adults, preductive assets, and demographic characteristics of the
houschold. Ia this analysis education and productive assets must be viewed
as proxies for productivity, i.e., as having price and income effects.

4. Productivity of time

For estimation purpores income of household x (I,) is considered nxt of
transfers. It is assumed to be generated by a production function where
age/sex-speciic time 1¢'“**', human capital (Ed) and physical assets (A) are
inputs, in addition to a set of controls (RV). We thus estimate

Inl,=a+blnt" ¥ 4+cinEd, +din A, +eRV, +¢,. (1)

The time nputs of households are here condensed into three categories:
total workingz time of males aged 15 and above, of females aged 15 and
above, and of children 7-14 (regardless of sex). Children 15-19, a relatively
small group, are combined with adults since their efficiency in production
should come close to that of adults. Also, the time use analysis will show
some substitutabilitv between the economic work time of young boys and
girls, betweer men and older boys, and between women and older girls. The
regressions were also run with children divided by sex and with separate
categories for time inputs by children 15-19. Instances where these more
detailed breckdowns provide additional (or different) information will be
reported in the text.

Before turning to the results, some limitations of the productivity estimates
must be poinied out. First, income and time allocation are ccdetermined, but
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we do not have enough explanatory variables to identify a simultaneous
equation system. The simultaneity bias may lead to some underestimation of
the time input coefficients. Second, land is not a major constraint on
production in Botswana alihough quality of land may be, but we do not
have a measure of land quality. Third, time use data based on a sample of
only 5 days in the year do not have a high degree of precision.” For these
reasons the estimated coeflicients must be viewed as indicators of orders of
magnitude.

Since we are interested in productivity estimates for households which
exhibit substantial variatioas in earnings opportunities, a few interactions are
considered. We use first ¢nly non-wage or self-employment income as a
dependent variable, and exclude time spent on wage labor from the analysis.
Then we add wages as pa:t of income and wage labor as part of the time
inputs and re-estimate thz same function. We also differentiate between
households who own cattle (55 percent of households) and those who do not.
A final distinction is made between households with at least one male and
one female age 15-64 and households with no adult males (29 percent of all
households). The various. estimates of relationship (1) should enable us to
assess the relative productivity of time inputs of the various categories of
household members under different economic and demographic circumstances.

Table 4 presents the regression coefficients for all households which
contain at least one women and one man of prime working age with self-
employme~t income as dependent variable. The equation for all households
explains 53 percent of the variance in income, for cattle owning households
52 percent, and for households without cattl. only 16 percent. The differences
between the R?’s reflect the role of cattle ownership in the determination of
agricultural income in Botswana. ‘

The regression coefficients (b) represent the elasticities of income with
respect to the inputs inte the production function. Presumably a 10 percent
increase in caitle ownership in cattle owning housecholds would increase self-
cmployment income in these houscholds by 6 percent. However, because of
unavoidable shortcomings of the data and method, such precise inferences
are not warranted. We can say that for all houscholds and for cattle owning
houscholds, the value of cattle is the major determinant of income (as
measured by beta or ¢). Ownership of smaller animals also has a significant
eifect on income, especially in households without cauttle. Land seems to be
impoitant only in households without cattle. Education enhances self-
employment income in households without cattle, but not to any great
extent. Residents of Baralong Farnmis. the commercial farming area in the
sample, appear to have an advantage in generating income even among the

“Another problem s that Botsvana has a strong tradition of mutual assistance among
relatives in economic work. Thus some reported economic work may have been performed for
other households. It is unlikely that such practices affect our productivity estimaies to au
appreciable cegree since working for others in most cases involves some reciprocity.
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self-employed; all other things equal, they have higher incomes than residents
of other areas.

SRy Y |

As expecieq, a dul
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increased in this versxon This result indicates that, whﬂe educauon has a

moderate impact on earnings m ae}fw.u oyment, it-has a major effect on the

opportunities for wage work as well as the level of wages.

. -
Location in a large village (as compared with a small village

advantages for self-employment but 1mproves access to wage work, especnally
the better paying wage jobs.

Animals and land are somewhat reduced in 1mportanee as sources of
income when wage work is taken into account. The contribution of male
labor to income rises substantmlly when wages and time worked for wages
are included in the data, but this is not the case for women’s and children’s
labor. This finding is in accord with earlier evidence showing that men do
more wage labor than women, and that children do practically no wage
labor. The time mputs of childrer in cattle owning households remain
significant factors in the gercration of household income; the time inputs of
women and of children ir households without cattle remain insignificant.

Tables 4 and 5 include only households which contained a prime working
age male (15-64). Table 6 presents a similar anaiysis for female headed
households without prime working age males. Most of the results pavallei
those appearing in tables 4 and 5. ‘The g'eatest dlfference appears in the
estimated contribution of time inputs of adult women to household income.
In female headed households the economic work time of women has a
significant effect oa household inccme, especially when wage work is
included. The work contribution of children is insignificant for the most part,
probably because female headed households cwn fewer animals than
kouseholds with male heads. Education has a smailer positive impact in
female headed househoids than in others becausc, as Lucas (1981b) has
shown, female wage rates are less respomnsive to ~ducational atiainment than
males’ wage rates, and oppo»rtumhes tc obtain wage jobs also are more
limited for women.

A number of alternative forms of the productl(;n function were calculated,
inciuding a linear form with and without interactions between hours worked
and assets, separate equations for high, middle and low incom households,
different age divisions, househo'd composition groups, and t : like. Such
experimentati. » s justified as iong as the results are viewed as a kind of
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Table 6
Determinants of household income (In ¥) in female headed households (with no male aged 15-64).
Wages and wage time ‘Wag:s and wnge iir. .
excluded included
Independent variables b ‘Beta® b Beta t
Constant 0.67 0.68
In cattle 0.18 0,32 888 - 0.16 0.49 820
In animals 008 - 028 440 0.08 029 449
In land -002 -003 -052 -006 010 -1.72
In work time = :

Children 7-14 v 002 005 093 = 002 -007 -113

Males 15 and over ‘ :

Females 15 and over 0.04 0.09 1.66 0.07 0.17 3.27
In education® 0.03 0.02 0.42 0.17 0.16 291
Place:® Baralong Farms 0.68 0.05 1.02 1.10 0.09 1.77

Large villages 0.18 - 0.06 1.12 0.49 0.19 3.33
In age of head -039 012 -230 -058 020 -3.82
R? 0.55 0.53
N 200 200
Mean 502 : 5.29
Standard deviation 1.1 1.02

*b is the estimated regression coefficient.

®Beta is the standardized regression coefficient.

°t is the t-statistic. ; '

4Highest education in the houschold.

‘Dummy variable; small villages are the omitted category.

sensitivity analysis. The findings regarding the relation of time inputs to
income were found to be quite robust. Kours of adult male labor always
have a significant positive relation to income. Child labor inputs are
significant in cattle owning houscholds only. When boys’ and girls’ working
hours are treated as two separate inputs, only the work contributions of boys
in cattle owning households appear statistically significant. The regression
coefficient for inputs of working time by adult women is significant only in
female headcd households.®

Marginal productivities of work time were calculated from the regressions
in tables 4-6. They may be expressed in Pula per day, assuming a 6-hour
work day on the average. On this basis the marginal productivity of male
labor comes to 0.18-0.22 Pula per day, and the margina! productivity of
female labor is slightly lower. These figures can be compared with daily wage
rates to give the reader some perspective on the orders of magnitude

®In a similar study in rural Niger, based on more detailed time use data for each agricultural
o, <ratior. and each field, trasslog production equations were estimated with child labor inputs
included. The resuls indicate that the effect of child labor (8-14 years old) upon agricultural
output ‘evels was not significantly different from zero. However, female labor was infinitely
substitutable for mzle laber and had a positive marginal productivity. See Thomas—Peterhans
(1983).
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involved. As shown in Lucas, at the time of the survey the average daily
wage in rural zreas was 1.26 Pula for men without education and 1 50 Pula
for those with 1-4 years of schooling; it was 0.54 Pula for women with 0-4
years of education. Thus the marginal productivities are for the most part
much lower than the daily wage.® This is not surprising, considering the very
limited opportunities for wage work and the strong seasonality of labor
demand. At the time of the survey the average daily income per person in
rural areas was about 3.235 Pula. Thus it is plausible that men would find it
worth while to pursue work in their own enterprises which at the margin
yielded the equivalent of only 0.18-0.22 Pula a day.

To summarize this section, it appears that non-human capital and to a
lesser extent human capital are critical in the determination of productivity
levels. In asset-poor households people are forced to undertake work of very
low productivity. Particularly, women and children in such households seem
to pursue income-earnings activities up to a point where the marginal return
to their labor is close to zero. Because men have the option to migrate and
male labor is relatively scarce, the marginal productivity of male labor is
higher, even in asset-poor households.

5. Determinants of time use

The determinants of time use were estimated by means of regression
analysis. The dependent variable for the analysis of ‘ime allocation is ¢;;, the
amount of time spent by individual i on activity j.'° Four categories of
activities are considered: (1) economic work, (2) housework and child care,
(3) schooling for age groups 7-19, and (4) leisure. Housework and child care
are combined since they are often concurrent activities. The unit of
measurement for time allocation is total number of minutes spent on each
activity category summed over the five days.

The independent exogenous variables include human and non-human
assets, and demographic characteristics of the household. 7 hese variables are
entered additively into the estimating equation:

tij=a+bEd -+cEd.+dA,+el, .+ f RV, +¢;. (2)

By estimating the linear model and using the same explanatory variables for
each of the four :ime uses, one can compare the regression coefficients across
equations to observe possible substitutions between one time use and
another.!!

9The same result was o tained in Niger. See Thomas-Peterhans (1983).

191f orie were to analyz2 time inputs on ¢ {amily basis, one would have to add time inputs of
men, women, and childrcn, using assumed p oductivity weights. This would be less meaningful
than to look at each agessex category separatziy.

Total activity time Jdoes not add to the same number of hours in each household, sin.:
eating and sleeping were omitted. However, there is a fairly narrow dispersion around a mean of
12 hours.
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As noted earlier, asset holdings aci in the regressions as proxies for both
earned income and price effects. The assets of household x (A,) included
are value of cattle, value of small animals, and area of lond cultivated.!?
Data on equipment owned were collected, but they are too highly cor-
related with other assets to be useful in the analysis. The owner-
ship of human capital is represented in this section by two measures: (1)
the education of the person whose time allocations is being analyzed
(Ed;), and (2) the highest education among adults in the household (Ed,).
Transfer incomes (1,,) are the only directly measured source of income that
is entered into the equation as # predetermined variable.

Household size is represented by a series of variables reflecting the size of
each age/sex group. This permits different kinds of household members to
influence time allocation differently. The remaining independent variables
control for age and village characteristics. Separate equations are estimated
for males and females 20-64. Children 7-19 also are divided by sex since the

sexual division of labor leads boys and girls to pursue quite differem
activities. Young people aged 15-19 are here grouped with children rather
than adults since, like children, (1) they do very little wage labor, and (2}
they still show a fair amount of school attendance. Initially separatc
regressions were run for age groups 7-14 and 15-19 but findings were quite
similar. Hence for the sake of brevity, the younger and older children of eact
sex are combined, with a control for age among the explanatory variables.

The results for adult men are presented in table 7, for adult women in
table 8, and for boys and girls in tables 9 and 10 respectively. School time is
not shown in the first two tables since adults rarely go to school in rurai
Botswana; at most they receive some religious or agricultural instriction. Fer
adults, economic work is divided into two components, wage work and nor:-
wage economic time, because we expect the independent variables to have
quite different relations to thcse two subcategories. Wage time is measured
by the mors complete series on wage labor (obtained in 12, rather than §
survey rounds) and refers to days worked during the entire year instead of
minutes worked on the five sample days. Since children rarely work for
wages, the wage equations are omitted in tables 9 and 10.

The edncation coefficients show that the more educated males spend more
iime :n wage labor and less in self-employment than males with less
education. This result is consistent with our earlier finding that education
enhances productivity in wage employment much more than productivity in
seif-employment. The education effect on adul. females’ time allocation is
similar, except that women reduce housework 1n favor of wage employment.
In some cases servants raay help with the housework in the most educated

"“The data on land holdings are weak: for about one-third of households it cannot be
determined whether they had rio land or whether they had land but the area was unknown.
Further, no information is available on land quality or value. It is quite possible that larger
holdings are of poorer quality than smaller holdings.
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households. For adults of both sexes, leisure time is not significantly
influenced by education. It appears that the negative effect of education on
leisure via higher labor productivity and the positive effect of education or.
leisurc via higher income roughly offset one another.

Boys who spend more time in school devote less time to economic work,
while girls do less housework; children of both sexes also reduce their leisure
time. The findings that in the more educated households boys do more
housework probably mmplies that boys substitute to some extent for their
sisters wh> spend at least as much time in school as they do. In total
children’s economic work is more significantly reduced by school attendance
than are housework or leisure, although the latter activities are curtailed
appreciably.

The hizher the level of livestock ownership, the more time adult males
devote to farming and the less time they devote to wage employment. Large
landhold:ngs induce only a small increase in male time spent on farm
activities, since crop cultivation is largely ‘women’s work’. In the case of
women, total economic work requirss more time in households with large
landholcings than in those with smaller holdings. Landholdings and large
herds of smaller animals reduce wage time. Leisure time of males is quite
insensitive to holdings of productive assets, as it is to education. Again we
infer that price-of-time and income cffects offset one another. Leisure time of
women, oa the other hand, is reduced on balance when landholdings are
relatively la-ge.

As predicted by the earlier productivity analysis, cattle ownership has a
very strong positive effect on the economic time inputs of boys 15-19 years
of age, somewhat weaker for the younger boys (not shown separately in table
9). Th: economic work time of younger boys is positively and significantly
correlated with holdings of smaller animals, which are typically herded by
them. For boys the productivity effect of animal ownership clearly outweighs
the income effect. The economic work time of girls also is positively related
to ownership of smaller animals, for which they sometimes help to care.
Since girls do not herd cattle, only the negative income effect of cattle
ownership on work time is evident. However, in cattle owning households
girls do more housework, thereby relieving their brothers from domestic
obligations.

Tte relation beiween landholdings and children’s work is weaker and less
consistent in .ign than is the case for animal holdings. In the case of girls,
larger landholdings seem to be associated with more housework, presumably
freeing the mother for crop cultivation. In this indirect way. large
lanc holdings enhance the economic role of girls and shorten their leisure
hours.

Schooling time of boys is curtailed ve-- sigmficantly by ownership of
smaller animals, while larger cattle holdings signify high income and hence a
stronger positive income effect on schocling. Since the marginal productivity



E. Miieller, Value and allocation of time in rural Botswana

80— £00— 9T ITT 800 6£6L 650 W00 19i¢ 610— 10C¢— L€1— juasaid Aqng
LT~ 90— om&l 90— 910— 900-— 200 000 000 70— $#90—$#000— parenbs o8y
WL I€0 68T 90 Ti0 66¢ 8€0 600 8IS 00— 000~ $00— 2By
o&di €00~ WS- §i— 90— 19¢~- v6C— 11'0— 1081 €¢'9 £C0 iv'e uonesnpe 15543y
L0~ ¢€0vp—  -S8°¢~ e~ TWo— £80— e~ L00— 99— St 1o LSh UONBINPw umgy
ILT— 010— ZpseL— €TI0 PESH LY0— 00— 69°Sy— 9T 800 98€C sadeffia 981e]
08'1— 900— LTEST— 91— 900— S8RICI— e1e 1o  orioy SLO— TO00— 867C1— swie § Buofereg — soeid
QLe— 10— PI6T— LLe. L19  6LS61 STt S00 10v6 86'€C— 910— Ol'vv— 07
0£0— 100-— -690£— 20t £10 1R 414! 6v0 0o L9LE 08y— 610— 0505— 6101
960 00 £9%8 @ 0160 996 &4 110 01°L91 €6€— 91'0— 6L¢SE— 6-C
. ; ’ ,(s8uipjoy jo saioe) pue
_0— S00— nw.m: - 60— TOC— €761 ore 070 196¥t 99— 9T0— #S19— + 007
050— £00— IL79— 1€0 €00 20t £9°¢ €0 09It 8€C— J£0— €£L89— 6610¢
90 00 T®F! mﬂ -~ 600— O0876— 0s'1 800 8SOvl 0r— 076— OI'Is— &1
‘ o : o{d Tl) sjeuniue I2Y10 jo snjep
£l . S00 65LEl 20 10°0 61'¢l 00T 800 £9°691 19¢— $10— OS'Iv— +006¢
L1~ 860~ OS¥9I— €00 000 we y0'¢ £10 08¢IC LST— LOO— TOSI— 66YC-0001
[$%1] 200 iy i80 £00 <9t LET 600 90691 IvYT— 600— 98CC— 66605
‘ ‘ o{d Ur) 9[Ed jo anjep
$8'8681 ¥T8Z1 L8SIT LO'LST juesuo)
-1 ey g -1 ey Q 1 ey q Jd  quIeH 4 sopqenea Aroreueidxyg
sty FIOMISNOY Yiom ofem ue safem 10§
J2y10 aum JIWOUGSH posIom sfep IaqUInN

“$9-07 PaBe sojew ‘9sn SWIM [ENPIAIPUT JO SIURUIULINACY

L31qeL



347

E. Mueller, Value and allocation of time in rural Botswana

"1-0 st 108510 poniwo 3jqeUea [eouodaie),
‘0 St 1083180 pajtwio ‘2qeueA [eouodaie),

"0Sd 19pun £10331e0 panrwo ‘sjqeuea [eouodaie),

"ONSHEls-1 9Y) Si 1,

"JUIDIPIOC UOISSAIZAI pozIpILpUeRLS 31 SI v19g,
JUINIPR0D BoissaiBa1 parewns? Ayl s ¢

13 44
£8°0-
9570

-
<1
t10
X0 B
€80
£81

oL'vPs
$9°'8L61

010

sl
£9Ts -
we

9iL-

80°L
06'5L—
8901 —
9819

870~

i
951 —
080~

00—

$00-
00—
§00-
oro

$00~
00

00—
£00—-

0vsy
§9TI¢

98
600
00— $80— €00—
1443 o'l $00
$8°69— 170 100
asL- 9¢°¢ £10
oL s6'1 L00
6Ty 6£0— 100-
187¢ ~ L$CT 600
650t 90 700
4 4 ([ €80 €00
L1671 - 9t~ 800~

eeorL
PL9E8

910
o
60't8
18v1
96'90t
oy
01—
89°801
L9
£
P09 -

0T
Le'e—
01ro-
) 4 o
891
0s0-
Lro-
98°0—
174
91

LoO—-
110
000
10—
900~
00—
10°0—
£00—
100
GO

66'L01
LTos
98
7n
L00—-
pLie—
£60—
Iwoy—
$8'6—
t81—
860
88y —
$30—
%9

goneisap piepuelg

AU URIN

N

24

awoHuw I3jFHed

Pe3 ;7 Koy
+ g UstOoA
+¢9 Udjy
P00 Uswom
yo-07 U
61-¢1 spiD)
6151 sdog
Pi-L SO
t1-L shoqa

frou) SIsQuisil pjoyssnoy



E. Muglier, Value and allocation of time in.rural Botswana

€81 S00— P9T8— ¢WwT L00 LB10I I81— S00— 6v'LS— S¥0— 100- 61— wzsaid Aqeg
S¥0 800 900 t¢#0 800 900 9t  890— L£O— 9I'l— To— 100— paienbs a3y
Wo— 100~ [¥D— SEt— STO0— 8yvi— L6 SLO 6CTE I8¢ <S10  #80 a3y
I¥6 00  #IC Ty— €1o— €voT— L60— £00— 95t— (LS 810 997 uofieonpa 15yt
¢Lo— 00— 081 SUI— €00— €T €C0— 160— 1v9— £91 #0090 gonednpa unQO
860— €00— SI6S— 810— 000— 986— ery— TI0— T6L8I— 16T s00 ZTol sadejpra o81e]
80C— 900~ Of9oLZ— 2570 000 10%8] Wwi- 00 - ¥TIEI— OI't €00 6671 swie Saofereq —- oeld
80P— €1'0— Y968T— 6T 010 L3T61 9T SO0 PLLL 8L1— 900— 0TI11— +02
€T 800— LI RE€EC 00  LeOowd 91T LO0 1IL96 6¥'T— 800— LO¥I— 5101
61 900 BOLOI 8€0— 100— TT61— 98T 900 11T 87— 600— 16¢€1— 67
; o : ‘ : (s3uipjoy Jo sc157, puey
660 S00 6668 00— 000— 6£1— 791 800 80€0I 8CC— 110— 1£81— +0ut
| £ 4 900 S8SO 880 00 0969 1454 100 68L ri— LO0— 901 66105
IS0 W00 0k ST0— 00— $601— sL0 €00 LBIY SL0— €00— 625 6v-I
£ . (d U spewue 1210 jo anfep
LSO 200 LLty 050 wo 99t 801 Y00  EL6C 6£CT— 800— 8L91— +00sT
101 00 TS EL0— TWO— uvviv— i Wo  98CS 8TT— 00— SPTI— 6650001
iIri— €00~ §TT9— 8£0— 100— SL61— Lro 100 $6°81 05C— (90— Wii— 666—0S
(d ) smeo jo0 anpep
6T ISST ILvEL] 0e98C — e ‘ lueisuo)
? Blog q 1 epyg q 1 eloyg q T q sapqewrea Lioreuedxyg
amsiry FIOMISNOLY Niom 33em ueyy saSem 10§
J2Y30 W SIOU0oy PONIOM SARD JO IaGUUINN

8 9jqelL

“9-0¢ pofie so[ewIay 98N SWN} [ENPIAIPUI JO SIUBUILINAC



349

E. Mueller, Value and allocation of time in rural Botswana

"oNSNRIS-1 Y] St 1,

“TUIIJI0C UCHSSIIII Paz'pIepurls Yl <1 Idg,
TUIIE303 uoIssaI5as potewnisa 2y st g,

P07

8¢1 -
880
10—
881

98’1

600
3% Sy
13 Ay

900

00—
00~
000~
900~
w06

000~
600~
00~

e —

t$0
810

890-
(4 B
90—
6l'e—
(48}
vl
797

100
100
$00
00—

w0o-
v0—
£00
00
800

0£'0tL
ST891
0Lgl

o
sr'é
vLSL
190p—
[4 44 %
Icer-
81101 -
1351
8L°¢C
£9'sS

86°16S
FARY
oLt
800
10~
69y
8Pl
14 A A
6969
@il
10°¢9
(4 44
$8°0C
90—

60
68°C

L90-
60—
174 S
Lec—

PLT
1 2

100
010
200
00—
100
00—
L00—

800
»00—

08°GL
£0'81
(VAR
1o
100
Ve
Ly
08¢ —
950
16—
ITL—
(451
8Ly
[4) ) T

UO:IRIASD piepuURIS
QUUT) UBIA
N
2 |
SWooU IJfSUBI ]
ﬁmu: .«O X339
+§g uatom
+¢6 WIN
P90 Uswom
90, USIN
6161 slD
61-5i shog
¥i- N. SPIG
pi-. shog
(ou) s1aquiaw pjcyasnoy



E. Mueller, Value and allocation of time in vural Botswana

350

€1— P0— v9'68 - ST 800 £TYO0I €T~ LO0— SE8SI— 7T 0  69¢II sadefjia a31e]
17— 600~ SPIY— ¥0 100 6Tt 't $00  8€991 Lo 700 SU6L suuey Juopereg — 20md
Yy— L1O-- €86EE— $1 S50 9999 I 00 pILEl ¥i— S00— 6I178— +0C
0T— L00- BRI P0— 00— <681~ €0 100 9t T¢ 800 LLTEl 61-01
z0 o 3TN 1= 90— 6679 (47 cro £191C 9C— OI't— 166C1— 6-C
- (s3urpjoy jo saioe) prre
1T 10 00EX 8¥— 8T0— 809I1C— €y €70 6E8SH £E— 170~ sSlie— +00¢
70 w0 1591 Ty~ STO— SRLT— 6% 8CT0  6I'lsy 1T~ T10— <1881~ 66105
10 $000 - am.h €T~ t10~ Tovi— L'e 610 $899¢ 81— 600— LSPEL- 61
: (d UY) S|RUITER JOIO (U SDjRA
0C— 800~ ww.ww“ - Le— €00— 6viv— oy SI0  6165¢ 100— 000— 0S0— +00S¢C
91— 900— 9 601 — 80— ¢t00— 60VE— 9t €10 64T 01 Y00  8ITS 66¥C—0001
90— 00~ LSLE— I'T— 800— €S£€6¢8— ve <o 91'eee I'l— #00— ¥LES— 66605
i . (d U1 apres jo anjep
sy 98'88L BEELEl YS9LE — JuBISUOD
1 By q i ey q T q o (BIRH 4 moﬁﬁhg .Cowmaﬂc
amswy FIOMISENOH }IOM DTUWIOUO0DT] jooyog

‘61—, Pa8e skoq ‘asn W [ENPIAIPUI jO SITRUTINA(

6 3qeL



351

! Botswara

3

ime tn rura

t

E. Mueller, Value and allocation of

dMsNvIS-7 2y s1 1,

"JUIIJO0O uoissaI3a1 pazipiepuels o) si v1ag,
“JUIIDYJI00 UOISSIITaL PAIBWINSD Y1 €I ¢,

0
tT
-
I
1e—
$0—
0T~
70

S
L

L
§0-
{1

8

£591

1001

$10

S00C 0000 6
800  122s1 90-
€00~ £IsL— 60-
€00  8€S8 §T-
010~ 086~ -
00~ 0591- 50
900~ €ITr— 61—
100 1§ 90—
€00~ $§LS— Lo
ot orol 71
vLI- LBSTP-  Ti-—
200~ STE~ 41
£00— SCP— €0

€00

00—
00—
600
00—
00

900
00—

[4111]
820
174 U
1o
100

[411 4

1343

1001
600

1000

LT
Yo LL—
ovici—
L9l -
6901
S8EC-
$68—

1707
§s°1
18°6¢—
9611
£90

SO0
LO0-
10"
600
010
00~
SO0
900

100
60’1 —
611
810~
010

6¥8

(444!

1001
170

000

eLIei—
S8l
91°0¢C
8668
vic—
so'te
6Lty —

LL'6
201
0t'867
oLee—
t0tl—

Le—
(4
81
[ X
14Y
60
A
6T

60
ov—
147
o¢
8

9¢9

61y

1001

610

600— S000—
i00 SL8
$00 8t'l6
600— PILLI-
100 €3
t00 6t’IC
00 SS61
600 $t0S
£00 Li'te
880— L¥y9—
¥L'0  1T6tl
L1o  60¢tt
810 SLLY

UOnBIASD pivpUR]§
awn uraW
N
2|
SUIOOUL I3jSUBI ],
pesy jo X3g
+ GG USUIO M
+¢9 U
$9-07 USUIOM
907 U9
61-L 51440
5L shogd
Cor) IMTI_W PIOYasnol
yuasasd Aqeg
paienbs afly
By
uoieonpa 1say3iy-
uonEINp? UMQ



. §0— 100~ 05’1— 60 €00 881 it 600 LIS uonescnps UMQ

- TT—  LO0— SSSE1— §T— 800— 8TT0I- ¢ 600 9tis safejia o81e]
T0 000 €€ L'1— S00— 6EvSI— £y 10 LOsSY suure§ Suopereg — 20eid
0T 900 PL69 - $0— T00— 90T~ 1 00 9069 +0C
91 90C TELOL £C— 800— ILt01— 8C 600 StisI 61-01
90— WO0— 98— 20— 100— LL9— Lo W0 96¢E 6T
s o : - : K (s3urpjoy jo sa10v) pue]
AL 00— ‘vm. we—... LT ST0  TE8LI 60— maal $90L— +00¢
£ W0 wiIE— 81T 1o T 10 100 96 66105
50— £00— ¥8' mvi A vd... 00— ..Q..N.o.! n.c... 3@! 8LeT— 61
Bl g : . - {277, (d T Speam™ 1910 Jo anfeA
L 6T ».N,S.o e&: : N £~ ﬁ 0— T€ 9: - 4 _ Swe LL , +005Z
. ¥0 000 (98 60— €00— TSOV— ST $00 I¥6L 66VC—0001
. £T 800  G6D6ET YT— 800— SIS6— - £0— 100— S8VI— 66605
L mga B ; N (d .5 apes jo anjep
- 6EBSSISE 59789 . ove9— 15808 — JueISEOD
elog : ;, B q 1 eRg i q 1 =l -9 S L .o sajqensea Ksoreueidxy
i E:nﬁ.u xuoaom:.u.: | }I0M 310U jooqag ,

"61—-L Poft sI3 ‘sn oWy [EGPIAIPUL JO SITRUIILINGQ
01 3IqeL



353

E. Mueller, Value and allocation of time in rural Botswana

“ofysijels-3 9yj st 3,

"JUSDIPI00 LOISSIIRII pozIpIEPURIS 2Y) SI 239g,
"JUSHIPI0O uoissaIZai PpAIBWINSI 94 S ¢,

gc;"w

£18

(1931
¥l
€10
16611
sr9gl

. 09 &f!

9991~
Nﬂﬁ

re-
wesT—

tLe—

vl $00
0¢ 110
6~ 210~
S0 200
T 00
20 100
$1  $00
7T 100
61 900
71§70
0= $00—
6E— 10~

6SL

8501

il
010
000
ELELl
SYLIT—
12313
el 14
1% 7
6£°6C
L86t

$6'68
0T
4] G
69°0C—

Yo
£0—

10—
1) B
I't

L
e
Y0~
dl R
(44

9I—

100
.QQ!

000~
£00—
oto

% Kt
o--

100
Lo~

900—

S0S

441!
110
000—
£8'6—
06'SL
19—
8661 —
LI'SS
$S'81—
wiv—

€601 —
134 S
v6'S9
14 2

100
00—
170
800~
900
600
£t00—
SO0

100—
(49 S
It’]
810

2%

(434

9Pl
0z’o
000
(44 L
et
7$°6E1 —
A 443
56°LS—
LS~
e

145 S
€01 —
89T
06T

UOIIBIASD piEpURIS
aur Geapy
N
2.4
JWCOOUT ISUBIY
pesy JO X508
+§0 USUIOM
+ €9 WO
¥9-0C UsWoMm
907 U
61-L SiHD
61-L skog
(‘ou) sIoquILL pjoyasnoly
joessxd Aqeg
parenbs o8y
I8y
uoneonps 153Y3rH



354 E. Mueller, Value and allo-ation of tirse in rural Botswana

of girls in economic work is low, it is not surprising thut assets tend to be
positively related to school attendance (via the income effect), aithough this
relationship is not very robust.

Transfer incomes are normally eipected to produce a pure income effect.
This is not necessarily the case in Botswana since a substantial part of
transfer income comes from adult males who are away for work in South
Africa or the towns of Botswana. Thus there may be some selectivity bias in
that households with low labor requirements are more likely to have out-
migrants. On the other hand, a “displacement effect” may occur whereby, all
other things being equal, family members who are left behind must substitute
in economic or household work for the absent member. The estimated
coefficients indicate that, as the level of transfer incomes rises, economic
work by adult men as well as women decreases and leisure increases. By
contrast, displacement seems to affect boys; as transfer incomes rise, boys do
more economic work, apparently at the expense of schooling.

We turn now to the variabies which reiiect the household’s demographic
characteristics. Age is measured in the equations by actual age and the
square of its value. For aduit males we cannot detect any age pattern in time
allocations from our cross-sectional data. In contrast women’s economic
work increases up to about age 42, as child rearing gradually occupies less
time. After 42, aging reduces market work and household work and increases
leisure. Not surprisingly children’s economic time increases with age and ther
levels off, while the opposite is true for leisure time. School time peaks
around age 11-12.

A baby in the household is expected to make added demands on the
mother’s housework time (which includes child care) and that of other
household members who can assist her. Indeed, the amount of time allocated
to housework by each woman aged 20-64 is raised modestly when a baby is
present, while leisure and economic work are reduced. As just noted, an
additional effect of childrearing on women’s time allocations seems to be
captured by the age variable. Girls likewise spend more time on housework
and have less leisure when there is a baby in the househcld. Men’s leisure
time is curtailed somewhat under these circumstances, while housework time
and economic work time rise (the latter not significantly).

In female headed households women spend more time on economic work
than do women in male headed households, largely at the expense of leisure.
Female headed households have lower incomes than male headed households
and, as we saw earlier, the lack of male lavor in these households raises the
marginal productivity of women’s work. Tou some extent women substitute
for the missing male labor. Table 8 also shows that female headedness is
associated with more wage labor by women, probably a consequence of the
low level of resources for self-employment (perhaps not fully captured by our
assct measures). Boys in female headed households do less economic work
and have iore leisure than boys in male headed households, in full
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consistency with the relatively limited opportunities for self-employment in
these households. Girls, on the other hand, do more housework and havs
less leisure time, apparently substituting for their mothers.

Household composition effects may be measured by the number of
housechold members in each age/sex category or by a single variable
representing household size. These measures were used in alternate equations,
but only r:sults based on the more detailed measure are shown in the tables.
Three findings stan! out when the household size variable is used: (1) the
larger the household, the less leisure time each member has. This result is
consistent for men and women aged 20-64, and children 7-19 of both sexes
and is statistically significant for each age/sex category. It suggests that in
large households, which tend to have more dependent members (young
children and old people), others have to work harder to provide sufficient
income and i.ousehold services. It also suggests that after controlling for
assets, there are no important economies of scale in household size. (2) The
larger the household, the more time each man, woman, and boy devotes to
work in the family enterprise, but not to wage work. This finding is closely
related to the previous ons and probably has the same explanation. It also
reinforcss other indications that wage work is not readily available to
households which have a particular need for it. (3) The larger the household,
the greater is ihe specialization of children’s functions along sex lines. In the
larger housenolds, boys show more school attendance and more economic
work but less housechold work, while girls do more houschold work and less
economic work. Ir the smaller households, where the labor supply from
children mmay not be well-balanced by sex, there is more flexibility in the
sexual division of labor.

The variables which represent number of members in each age/sex group
provide some further insights into substitutability between household
members. For example, when there are girls 15-19 in the household, they
share the housework with their mother. The consequent reduction in
housework per adult woman frees up time for economic work. On the other
hand, children under 15, young males 15-19, and to a lesser extent, elderly
people increase domestic obligations per woman.

Boys are substitutes for each other and, to some degree, for men. The
reduction in market work per boy which occurs as the number of boys and
adult males in the household increases is balanced by an increase in school
time. Apparently the demand for boys’ labor, although substantial, is limited
by the household’s asset holdings so that families with more than one boy
may send one of them to school while one or iwo others care for the an:mals
and perform other necessary chores. Economic work per girl also decreases
as the number of siblings increases leaving each girl more tme for
housework and schooling. This finding confirms the view that there 1s a
limited demand for economic woik by children, and that girls are substitutes
in economic work for each other and for boys.
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As regards location, men and women in larger villages appear to have
more opportunities for wage labor and receive higher wages than their
counterparts in smaller villages. Men show more agricultural work in
Baralong Farms (along with higher labor productivity) than elsewhere at the
expense of household time and leisure. Place of residence also has some
impact on the time allocation of children. School attendance is greater in
larger villages than in smaller places for both boys and girls. In the Baralong
Farms area boys (like men) are heavily involved in agricultural work. As a
result of this work together with relatively high school attendance, leisure
hours are substantially shortened. In the larger villages there seems to be less
economic work available for childre~ thun in the smaller ones, so that more
requent school attendance does not impinge significantly on leisure time.

6. Discussion

Our findings are consistent with a number of hypotheses advanced in the
theoretical literature. These hypotheses imply that time allocations are
influenced by economic incentives, i.e., income and price-of-time effects. To
be sure, our data did not permit a statistical separation of income and price
effects, which usually operate on time use in opposite directions. Yet, in a
number of instances where one effect could be assumed to be weak relative
to the other, the stronger «ifect showed the expected impact on time
allocations.

The analysis of time: allocations clearly shows that time devoted to
cconomic work, comprising self-employment and wage-employraent,
responds positively to the household’s human and non-human capital. The
more productive capital the household has, the more economic work its
members perform, particularly its male children. Thus the productivity effect
of capital on economic work outweighs its income effect.!®* And even though
asset-poor,. households are forced by their low income to engage in work of
low productivity, there i3 no evidence of a backward bending supply curve of
labor, ie., of the income effect outweighing the productivity cffcct.

At the same time we found strong evidence that in rural Botswana time
allocasions are constrained by a culturally determir=d division of labor by
age and sex. In order to adhere to this division of labor, households may
adjust their mix of assets in accordance with the available labor supply; for
example, they may buy or sell cattle. Also, household composition is quite
fluid in rural Botswana and may be adjusted (by migration, especially) to fit
asset holdings. Such changes over time are known to occur but could not be
documented on the basis of our cross-sectional data set. However, we did see
evidence of some flexibility in the sexual division of labor. When households

""De Tray, analyzing time use n rural Malaysia, likewise found no evidence that poor

children work longer hours than more well-to-dc children; rural farm income there had no effect
on children’s working hours.
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have an unusual demand for the economic work time of a particular kind of
labor, say adult females other household members will substitute at the
margin for that person in housework and economic work. Likewise, when a
household lacks a particular category of labor, say adult males, other
household members will perform some of the work that would normally be
assigned to the missing category of labor. In sum, the RIDS data show that
time allocations are subject to traditional norms and at the same time are
responsive te some degree to income and price effects.

Our estimates of tae marginal productivity of work time can only be
viewed as approximations since data quality and statistical procedures are
subject to a number of reservations which have been discussed at some
length. The robustness of the conclusions nevertheless suggests that our
major findings are valid. In Botswana the marginal productivity of work time
in rural self-employment is very low. People with small holdings of
productive assets may bz forced by their poverty to pursue some work which
adds only minimally to income. They may also slow their work pace in
acvord with the available time cr in accord with their nutritional status. The
marginal productivity of some time inputs by children are close to zero
(although average productivity is no doubt positive). The productivity of
adult male labor, of women'’s labor in female headed households, and of
children’s labor in cattle raising households is positive and significant at the
margin, aithcugh quite low. This general result has important implications
for employment policy even if the calculated regression coefficients and
marginal productivities are not precise.

Labor underutilization is a major issue in Botswana. It is difficult to define
the concept of surplus labor, especially in the case of women and children.
We have used a purely operational concept. viewing as ‘surplus’ any labor
which does not make a statistically significant marginal contribution tc
household income. We have also compared the amounts of leisure people
have under various economic and demographic conditions. Our findings are
consistent with the widely held view that, except during the busy season.
there is substantial surplus labor in the rural areas of Botswana. The
incidence of under-employment varies, however. by age, sex, and asset
position.

The infcrence that there is underutilized adult male labor rests on several
findings. First, we saw that reported leisure time for adult males is higher
than the leisure time reported for women and for children 10-19; adult males
have as mnch leisure as children 7-9 years of age. Second, alult males work
60 percent longer during the busy season than during the slick season, and
almost the entire seasonal differential in working time is nal-nced by leisure.
Third, adult males work about a third longer in the commn ercial Baralong
Farms area than in other places. And finally, we saw th t the maiginal
productivity of male labor is much lower than their market wage, suggesting
that some men are forced to undertake work whicix contributes only very
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modestly to household income. This seems to be the case particularly in the
slack season and for men in assct-poor households.

It must be recognived that the advantaged position of adult males with
respect to leisure may represent one of several facets of male privileze in the
Botswana culture. Therefore one must becautious in inferring that male
labour is underutilized, Still; as Myrdal (1968) has suggested, it is unlikely
that cultural norms regarding time use will survive if they are giossly
inefficient economically. :

Of course, the high male migration rate out of rural aress also suggests
that there is a surplus of male labonr. However, we do not find a surplus of
male labor in the Lewis or Fei and Ranis sense, where out raigraiion leaves
rural production unaffected. The opportunity cost of men’s time in rural
Botswana may be quite substantial during the busy season and seems to be
posiiive, though low, at other times. Moreover, according to Kossoudji and
Mueller (1983), the absence of male labor handicaps the income earning
effort of female headed households.

While out-migration removes some of the surplus of male labor from the
countryside, the migration rate of women is only about onz-fourth that of
men. The sexual division of labor and child rearing obligations prevent
women’s labor from being a close substitute for male labor. We found no
evidence in numerous formulations of ihe productivity aralysis that the

marginal producuvity of women is positive and significant ¢xcept in female
headed households. In the slack season women work only about a third as
much as in the busy season, yet their housework time barely increases at all.
Thus, it appears that even in the busy season women are not so hard-pressed
ihat they are forced to cut corners on housework and child care. If both
housework and market work are taken into account, women work about 25
percent longer than men. Yet, due to the sezmentation of the labor market
and the low productivity iasks assigned to women, the labor of women may
be even less effectively utilized than the labor of men.

About 70 percent of the increasc in women’s home time associated with
the presence of a baby is balanced by a reduction in leisure, while the
curtailment of women’s cconomic work and girls’ leisure is modest. Given
this finding together with the finding that in male headed households the
productivity of women’s work is not significant at the margin, it would
appear that in rural Botswana the cpportunity cost of wome. ’s time is not &
weighty deterrent to fertibty. This inference is consistent with stated deswres
for a large number of children. The only qualification is that babies need to
be cared for in the busy as well as the slack season, so that there are bound
to be occasional periods in some hcuseholds when child care interferes with
rewarding economic work.

Children, especially boys. tend to report long working hours in rural
Botswana. No doubi, children’s work makes a significant contribution to
household welfare, but our dat. suggest that more child labor is available
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housework and child care.

One may then wonder why children work such long hours and often do
not attend school. Part of the explanation may lie in measurement problems.
Time use data do not take account of the intensity of work. If sume children
intersperse their work with play, reported working hours may be inflated.
Another part of the explanation may lie in social customs regarding work
sharing, parents’ desire to train and socialize children for adult res-
ponsinilities, and possibly the value parcnts attach to their own leisure.
Finally, we must remember that thcre are great variations among households
in the economic worktiine of children and that these are related to asset
heldings. Quite clearly, households which are weli endowed with productive
assets benefit from the labor of their children, while this is much less true for
poor houscholds. This finding has important implications for the process of
income determination and for fertility decisions. Chernichovsky (1981) has
shown that in rura! Botswana well endowed households do indeed have
more children.
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