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1QND ALUXZATION OF TIME IN RURAL 
IBo”osWAN,4 
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that is su~tantja~ surpl~ iabar in rural areas of Botswana, with 
tilizzt varying by age? sex, and asset position. Time z&cations are 
incentives, i-e, income and Twoduetivity effects. The more productive 

hw the more productive wcrk its members perform, particularly its 
pfodtictivity e%ct of capital 0.1 economic work somew:trat outweighs its 

neg,ative &ome &ect. Time allocations also are cons;ra.ined by a culturaIIy determined division 
of labor by age aud sex, whi& however shows wme Qexibiiity at the margin. 

1. Introduction 

The purpose of this paper is to analyze the determinants of time abcation 
by rural households 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 theq 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 infomiation about the economic activities which generate 
income in the rural sector. A related objective was to explore the proposition 
that there is o substantial pool of un(terutilized labor in the rural areas. 
Traditionally the economic activities of rural populations have been studied 
by using data on labor force participaticln, employment, and unemployment. 
The time use data extc:nd these measurements by providing .infor;nation on 
hours worked for wages and in family enterprises, i.e., on the extent or 
duration of labor utiliz stion. 

Other largeas~al~ statistical time use ? tudies which have beer! conducted in 
LDC, pertain largely to Asian countrie:; [e.g., Boulier (1977), Da Vanzo and 
Lee (1983, De Tray (1982), Evenson, Fopkin and King-Quizon (1979), Hart 

$1 am indebted to a nt$rn wr of people who have helped me with this paper, especialiy Dov 
Chernichovsky, Fran Weitz, 2 nd Barbara ~~tan~~. 

‘The term incom;t is used in this paper to im:fude income in kind. The terms market work, 
ecmomic work, eonomic jamsuits, and labor refer to activities which contribute ts GNP, 

unpaid f~~~i~y Mm * a waft that ear 1s immne in ki d. f-iousevm-k is a separate and 
distinct time use caoegory. 
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(198x)]. PreaanabIyy time use patterns vary from one economic and cultural 
setting to another. Rural Botswana is typical of areas in CenM and West 
Africa where rainfall is sft@cse and uncertain. While the scarcity of water 
severely limits the pote~ial for crop production, cattle grazing is more 
drought resistant. Thltis there L ‘c. a tendency to *emphasize animal husbardry 
in agri&tum* and WC increase hesid _s~B. *when podibk L bof demand for 
crop production is relatively lowSI Rural Bot$wa.na also is an Mreme 
Af’&~n areas whkh experienw very high lavels of male out-mi 
Traditionally, suiral rsurplus labor. has sane to the mines in South Afria, Xn 
t3e recent period. demanb for gigraqt -Yorkers has begun to decline in south 
Africa but has increased in urban industries in Botswana. 

me theoretical framew& on which this paper is based assume<; that time 
allocations are responsive to economic incentives. That is, they are expected 
to be sensitive to income and i>rice-of-Me (or productivity) effects. 
Methodolo&aily, this paper di@ers from previous studies with a similar 
the,preticai orientation in two respects. First, it attempts to estimate the 
margkal conttibution to income generation of f”amiiy time inputs, 
dkaggregated by age and sex. Sec&&y, 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 setf~mployment 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 pri:,of-time efkcts on viime allocation 
we shall examice how the age/sex coqposition of the household and its size 
affect its time allocation aad. its l.abor :supply. This~ analysis throws some light 
on the opportunity cost of s&o02 attendance and the value of childreqa’s 
labor as a motive for high fertility, Finally, the paper recognixs that a 
culturally determined division of” labor by age and sex constrains household 
choke. A further purpose of this paper is to clari@ the relative role of 
economic and instdtutiqnal &@ences on time use decisions. 

Five sectkns follow ithis .titroduction. The second section discusses the 
data and briefiy describes time use patterns in rural Botswana. Then some 
conceptual problems are addressed in the third section. Productivity of time 
and the determinants of time allocation are analyzed in seciions four and fivt: 
respectivel!/. Conclusions are dbzferred to the end and are presented in seCt&isll 
six. 

This paper is based on the Ural Income Distributil,,l Survey (RIDS) 
conduct4 by the Government of Botswtzanra 3n 1975. Income data were 
~o~~~~~ed by visiting each household in 12 consecutive qonths. The time 
aflocation data rtain to the day prior to the interview ard were obtained 

7, 9 and 11 of the twelve monthly survey rounds. 7 _ 



Interviews were f jread over all days of the week, including Saturdays and 
Silndays. All persons in the hotlse;*old, 6 years of age and above, were asked 
to rtxafl the previous day’s activities and the approximate amount of time 
each activity occupied in chronologicai order from the the they got up in 
the morning until they retired at nigh!; mealtime was omitted. 

The period n by the tirtic use study, February through April, 
falls into the bus on. Thus the time frame of the study leads to some 
und~~t~te~ent nmic activities Further, some rnipol activities seem to 

~~derre~rted in thf survey, implJ+ng some overstatement of leisure time. 
the other hand, “rest stops’ durislg working hours and housework or a 

l~i~u~~y work pace corral kad tbs a c=onsiderable overrstatement of working 
4 

hour% 
ntd in this paper are based on pooled observations for all 

five visits and thw average out :zzasonal variations. Non-response was 
ut XCX’I households the time use information was too 
sable; for analysis. This excltision is equivalent to a non- 

response rate of 10 percent. The 957 households remaining in the sample 
contain abut 4,600 individuals over 6 years old.’ 

Undoubtedly, people in rural Botswana do not keep precise track of time 
during 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 

e use in terms of fra,ctions of a day, the interviewers were 
ta assume a day of 12 hours (roughly the time from sunrise to 
refore the distribution qr time between activities probably is more 

the absolute amount of time spent on activities. For this reason 
e descriptive tables show percentage distributions, rather than mean 

amounts of time spent on various activities. 
Tables 1 and 2 present 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 predominant’iy a male activity, and men are also more 

labor than womc;n. Women spend the largest part of their 
me on crop cultivation, brt this is not exclusively a female 

c; in certain essential operations such as land clearing, 

most of lhe gathering, and they engage to a lesser 
f~” ie activitie!;. Their most time-consuming activities are, 
child care and fetching water. In all, adult men spnd 

time on income earning activities than adult women. 
en still reported on the average nearly 25 percent less 

old was defined to consist of its $e facto members only. Individuals had to be 
present at 7 or more of the 12 survey visi! s to ~~a~~fy as usehold members for purposes of the 
time use analysis. I nt;omes of absent migj ants were incl d only insofar as they we-e remitted 
to the household. 
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Activities 
___w_ 

Table f 
h&~!es: Distribution of activity time: by age. 

-.I__--u_ - 
Age 
P..-LI_. _ -P---- .-- All 
7-9 50-14 15-D 2(3 29 30-39 U9 se-59 60+ m 

Pmmtnge distributian cd total time 

Crop h~b~dry 2.1 
Animd husbandry 22.3 
Wage I&or 0.4 
Trading, vendins processing 0.1 
Hunting or gathering 1.2 

Ai1 income; earning activities 26.2 

Repairing, new building 0.8 
F etching water I.6 
Child care 3.8 
MtMf2WCldi 2.8 

All housekeeping activi tic:4 

schooling 

Illness 8i health care 
Meetings 
Leisure 

All non-work activities 

All activities 

8.9 

Il.1 

1.5 
0.0 

52.3 

53.8 

100.0 

3.0 3.5 5.2 6.1 9.1 7.7 
2!; 8 23.9 12.5 15.1 106 12.3 
0.4 2.0 12.2 8.? 7.4 5.5 
0,s 0.7 0.9 1.0 1.9 1.1 
1.6 1.9 2.0 2.6 3.0 1.9 

33.9 32.G 32.9 32.8 32.1 28.4 

0.5 1.6 1.9 2.6 3.3 5.6 
2.3 2.2 1.9 1.7 1.4 0.2 
1.7 0.9 0.5 0.5 0.1 0.0 
4.4 5.1 5.2 3.0 4.0 2.2 

8.9 9.8 9.6 7.8 8.7 8.0 

13.7 9.3 1.1 0.3 0.6 0.3 

1.5 2.6 3.0 2.5 2.9 5.3 
0.0 0.1 0.4 1.3 2.0 2.7 

42.0 46.2 53.1 55.3 53.6 55.3 

43.5 48.8 56.5 59.1 58.5 63.2 

100.0 100.0 loo.0 i’MI. 100.0 100.0 

10.5 
9.2 
1.9 
1.6 
2.3 

25.6 

3.7 
1.1 
0.2 
2.4 

7.3 

0.1 

8.4 
29 

55.7 

67.0 

100.0 

5.4 
HI.7 
4.0 
0.8 
2.0 

3C.8 

2S 
1.7 
1.2 
3.8 

8.7 

6.1 

3.2 
0.9 

50.3 

54.4 

100.0 
---m-- 

“Based on fiye roa~js of interviewing. A varying number 01 people in each category answered 
the activity questiot in the ilve rounds. Only daytime activities have been covered; i.e., sleeping 
at night is, excluded. &1 tables based on RIDS. 

* 

leisure :harl men, due to their involvement in housekeeping iind child care, in 
addition to economic work.3 

Men anri women aged 60 and over report significant amounts of time in 
income ea*,-niag activities. On the whole they seem to be a considerable asset 
to the hcruzxhold, or at least less of a burden than is often supposed. 

Boys seeal to be heavily involved in income earning activities even before 
they are 10 years old, and at ages 10-l 4 they spend as much time on income 
earning acti&ics as adult mates. The job of taking care of the small stock in 
tine hoL!sehofd falls in large part to the younger boys, while older boys (10 

and over) herd and water the cattle. 
Girls provide slrsme help in the fields and in caring for tht: smaller animals 

but their main contribution consists of child care and housework, to which 
they devote substantial amounts of time. Girls report slightly m&e school 
IXXISS than boys1 but over the year children of both sexes allocate at feast 
tltvice as much time to market and housework as they do to schoolin 
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TaMe 2 

Fmmks: D stribution of activity time by age ’ 
I__ ---- 

Age 
I_p_ ----- All 
7-9 W-14 s-19 20-2.9 30-39 40-49 SO-59 60+ females 

schooling 

Illness & heah,! care 
Meetings 
Leisure 

All non-work activities 

Al1 a&it&s 

z.4 
‘t.2 
0.1 
0.0 
I.6 

7.2 

0.5 
4.8 

9.0.5 
9.5 

25.3 

14.4 

1.1 2.0 3.6 4.6 5.6 6.3 6.4 
0.0 3.2 0.4 0.3 0.6 0.9 0.4 

520 41.0 39.2 38.0 40.6 40.5 42.3 

53.1 43.1 43.1 42.9 46.9 47.7 49,l 

100.0 loo.0 100.0 100.0 100.0 100.0 100.0 

distribution of total time 

3.5 6.@ 8.6 10.2 12.8 13.4 
3.8 2.1 1.5 1.2 0.9 0.5 
0.8 2.1 2.0 1.1 1.7 0.8 
0.5 1.5 1.7 3.0 1.6 1.8 
2.6 2.8 2.5 2.7 2.5 2.8 

il.2 14.4 16.4 18.1 19.5 19.2 

0.8 2.2 3.2 4.3 5.5 5.8 
6.3 7.’ 7.8 7 4 6.4 5.8 
5.5 3.4 6.7 3 5 1.9 1.5 

155 20.8 22 3 19 5 18.7 18.4 

28.3 -34.i 39.5 34.7 32.6 31.5 

17.4 8.3 1.2 0.3 0.3 0.2 

11.5 
0.5 
0.1 
1.2 
2.3 

15.6 

4.9 
4.4 
1.5 

l-J.5 

24.3 

0.1 

8.6 
0.5 

561.9 

59.9 

100.0 

8.0 
1.9 
1.2 
1.4 
2.5 

15.0 

3.1 
6.5 
4.5 

17.8 

32.0 

5.8 

4.5 
0.4 

42.2 

47.1 

loo.0 

‘Based on five rounds of interviewing. A varying number of people in each category answered 
the activity questrlons in thr, five rounds. Only daytime activities have been covered; i.e., sleeping 
at night is excluded. 

appends that chitdrel make a substantial economic contribution to the 
household by workin;; and by relieving women of some domestic duties. 

A number of studi4:s [Bye&e and Either ( 1979), Cleave ( 1970)] reporting 
labar inputs to agmzulttire in Africa have shown surprisingly low Ievels of 
manhours worked pee” 44tar. The Botswana data for adult males conform to 
this patlem. Some 0 servers have attributed this phenomenon to the marked 
seasonality of a work. When the time use data are examined b-j 
season of the year, it appears that &nen allocate about 60 percent more timI: 
to income cerrnin &ities during the t~sy than during the slack seasop, 
and boys about 1 perxnt more. The scasonality of time use is even xore 
pronou ed for worn 3 ‘tnd girls k use crop production is largeiy ‘women’s 
work’. uscwork W-ne seems tu qbiie itrsensitive to t,he seasonality in 
labor demand ~~nse~ut~ntly~ adults gain considerable leisure time during the 
sla&c work season. 3 s shifted to scho4 attendance in the 
slack season (vacatioll the \~USF work season). 

;-a! AZ c+zAT-\‘Cr O?slVan;~ is su ring from 1 
reiq3loyment [Lipton ( W‘B)]. A comparison of male time 

.J.D.E N 



us in large and smzall villages and in Baralong Farms - the major 
commercial farming are& in Botswana - throws some li it on this issue. 
The data for l3araiong Fmns show how time is used an area with 
relatively high la&x demand and relatively high rates of return to 
a ItUG&= -pra&&&Ci. 3&n -and boyi iil Baralong Farms ” work 
su~~~~~~lly tiare -hours th:n xxn in other places, If men and buys in 

Farmi ate not ‘oVef wail&d’, people in the ot3er villa 
leisure and mqre producttve work opportunities. 

Wage I_abor .&ak& up ,a sxu@ fra&i<n of eco&,omic work in fur&l 
indicated by &Mes 1 and 2. This Ming is borne out by the, data 
which reveal that there is piactically no wage labor market f~ child~ 
under IS, and that fdr young people 1,549 wage employment is rare and of 
short durationW4 About 20 percent of the women age 2049 worked for wa 
at some time during the survey year, but fewer than 6 percent had jobs 
which lz&ed 180 days or more during the year. In comparison, about 36 
percent of male; aged 2049 had wag6 jobs, including about 15 percent tith 
durations in excess of 18Q 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. 

Days worked 
for wages 

Age 

7-9 IO-14 15-19 20-29 30-39 40-49 50-59 6O+ Total 

M&s 
0 99.3 S-LO 
l-29 0.0 1.4 

30-99 0.7 2.1 
l00-179 0.0 ii).2 
W-259 0.0 0.1 
260-?- 0.0 0.1 

TUbi 100.0 100.0 

Females 
0 
f-29 

30-99 

Total 

99.8 95.3 
0.2 0.8 
0.0 2.2 
o-0 1.5 
0.0 0.2 
ox 0.0 

tOtI. 
--- 

86.4 
4.3 
7.0 
1.2 
0.8 
0.3 

lUO.0 

87,8 81.8 
3.2 4.7 
6.0 6.8 
2.3 1.4 
0.3 24 
0.5 2.9 

100.0 

68.3 71.6 70.8 683 
5.3 6.9 7.1 cp.o 
6.1 5.5 6.0 6.2 
3.4 2.9 2.4 3.1 
6.9 2.9 4.5 3.2 

10.0 10.2 9.2 11.6 

lf@.O 100.0 100.0 100.0 

78.8 79.3 
IS.2 7.8 
7.0 8.4 
L. 2 1.3 
1.2 0.2 
2A 3.0 

100.0 100.0 
p-- 

82.4 92.9 87.3 
8.8 3.9 4.3 
6.8 1.8 4.9 
0.4 1.2 1.4 
0.9 0.0 0.8 
0.6 0.3 1.3 

83.6 83.7 
4.7 3.9 
4.5 4.4 
1.0 1.5 

loo.0 100.0 

‘This table is based on more wtensive c’ata on number of dav3 engaged in wage labor each 
month, obtained in the 1% monthly interviews concerning hcusehald income. 
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rate, men between the ages of 20 
rcent sf Botswana’s de fizz0 rural population 

e earning time. Wome 
and alGcount for 24 

~~nt~bute time in 
reverse is true fo 

ount for 42 percent of all income 
tween and within 
hocations. In the 

o explain these diverse patterns. 

on the th~~~~~~ framework pioneered by ker (1965) and #iKis 
(1YEQ m ~~vid~~s ;rlloc;rtion nf time to economic work may be viewed as 
a function of the household% unearned income, his own labor productivity 
and that of ather family members, together with some relevant control 
variables. Incxwwzs in labor productivity should induce more economic work 

other activities through a price elect. At the same time 
productivity should reduce work time via an income effect. 

tation derives from the assumption that income increases 
raise the ~~~~~~d for leisure and such other ‘commodities’ as child schooling 
and child rgxri at the expense of econom+ work. At best, we can observe 
the net impact labor productivity through both channels oi causation. This 
problem limits the capacity of economic theory and analysis to predict time 
alloNions. 

A further methodological problem concerns the characteristics of the labor 
market in rural Botswana. In many rural ecor xnies a wage labor market 
exists, allowing households which are asset-poor to hire out some of their 
labor to households, business firms, or government agencies whi.ch have 

of productive assets, The process of hiring Iabor out and 
ty of a given kind of 

seen, opportunities for 
laaor are quite limited in otswana, particularly for women and 

t half of the people who 
overnmerlt employees, sales and construction 

~~~~~~j~~, tinners, drivers, teachers, nurses, and the like, leaving 
r. Lucas (198 la), also 

rcent of crop-producing 
This figure does not 

y 87 percent of such 

A hous&&! which does not buy or sell Jabor may be called an autarchical 
household. The concept of an autarchical’ farm operation accords with a 



good deal of evider~~ from farm management studies in LK tihowing that 
labr . intea&y and output per acre are inversely related to size of 
landholdings. s Lzucas fi&s the same to he true for crop ylrtiuction in 
ROQWGWL _ ,Autar&ical modes of production .kqdy that assetqoor 
h~~s6hslc&~~te~ ufkf3 fkmQf labor to a point: whtze: m@r@ 
MM& zuq ~ry~-k~- rather th,eu” hiring cliut their surplus labor .t 
v&h more res0r;trce.s which could use Ohat labor more 
Autar~hical working qrra1~gements may refkxt 8 reluctance on the part 
small- farmers to hixe out family labor, high transport costs, a view on the 
part of larger farmers that hind. i&or is less desirable than family labor* or 
an institutionally determined agricultural wage which is too high to clear the 
labor market.6 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 num?xrs, and this 
possibility aff&cts the value of adult male time; but within agriculture 
relaGvely 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 akld sell labor whenever marginal productivities 
deviate from the market wage. In a setting where autarchical modes of 
production predominate, as is rhe case in rural Botswana, a person’s 
productivity depends largely on the complementary resources available in the 
household enterprise such zu education? (know-how), land, cattle, tools, etc. 
Moreover, the marginal productivity of labor 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 genecal 
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 trainin 
keep busy, to keep up social appearances, to keep company - 
sometimes be the case among children in Botswana - QT where 
activity-sharing arrangements have become institutionalized. Laborers doi 
work of very low productivity also may be regarded as being underuutilize 
but there is no general accepted criterion for deciding how low productivity 
has to be to signi@ under-utilization. 

The amounts of leisure time reported by different groups in different 
socio+xo~omic strata may be a partial indicator of underemployment. In the 
analysis w?& follows we shall look for evidence of both low marginal 

of leisure ti:ne as indicators of possible 
us to determine whether labor under- 

for example, World Bank ( k980, p. 42). 
a further analysis of these issues see Berry and Sabot ( 1978). 



utilizatisn exists, but it witi not attow us to quantify its extent. Because time 
use data megksure only work duration without regard to work int-:nsity, it is 

view long leisure hours and low productivity as 
03. Self-empioyed people who have 
or rest more often than those who 
People who are poorly nourished 

a slow work pace. in these cases the productivity of 
izatisn, even if duration does not. 

in two steps. First. we shall calculate a household 
shall derive estimates of the marginal 

f hsusehold labor, tegorized by age and sex, from that 
shall obtain information on the magnitude of 

the way in whieh time inputs, human 
ptain control variables affect labor 

productivity. These rest&s have a bearing on the underemployment issue. 
Secondly, we sha:l estimate the ahocation of time by individuals as a 

function of the variabl J”S considered to be predetermined in our analysis - 
education of adults, prckductive assets, and demographic characteristics of the 
household. 1q this ana ysis education and productive asset?: must be viewed 
as proxies fo:- producti Aty, i.e., as having price and income effects. 

Par estimation purpozes income of household x (I,) is considered nnt of 
transfers. It is assumed to be generated by a production function where 
age/sex-speci’lc :ime P* ‘), human capital (Ed) and physical assets (A) are 
inputs, in addition to a :+et of controis (RV). We thus estimate 

The time ynputs of households are here condensed into three categories: 
total working 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 effuziency in production 
should come close to that of adults. Also, the time use analysis will sho?N 
some SubStitirtabilitv between the economic work time of young boys and 

iAS, n and older boys, and between women and older girls. The 
stons were also run with children divided by sex and -with separate 
ries for time inputs by children 15-19. Instances where these more 

detailed brer.kdowns provide additional (or different) information &ill be 
re rted in the text. 

turn c I-es e ~~rn~~~~tions of the productivity estimates 
must be pointed out. First, income and time allocation are codetermined, but 



wet do not have enouph explanatory variables to identify simultaneous 
equation system. ‘The sitrlu1taneity bias may lead to some underestimation of 
the time input eoefGcients+ Second, land is not a major constraint on 

cents must be view 

we 81”e iMer4z&M it; pro&Mvity est~at~ for ho 
ex~bit s~~b~ta~tia~ v$~~t~of~s in eamirigs opportunities, a few 
considered, We use first uniy non-w 

Then we add wages as pact of income and wage labor 8s part of the time 
ud re-estimate ths same function. We also differentiate bet 
ds who own cattle 155 percent of households) and those who 6 

A Rnal distinction is made between hcusehoids with at least one male and 
one female age U-64 and househalc’s with no adult males (29 percent of all 
households). The various estimates of relationship (1) should enable us to 
assess the relative produk4ty of time inputs of the various categories of 
household members under di@ere.nt economic and demographic circumstances. 

Table 4 presents the regression coeficients for all households which 
contain at least one women and one man of prime working age with self- 
employme**vt income as dependent variable. The equation for all households 
explains S3 percent of the variance in in:ome, for cattle ownin 
52 prcent, and for households tithout cat& only 16 percent. T 
between the R2’s reflect the role of cattle ownership in the determination of 
agricuf tural income in Botswana, 

The regression coeficients (b) represent the elasticities of income with 
respect to the inputs into the production function. Presumably a 1Q percent 
increase in cattle ownership in cattle owning households would increase self- 
employment income in these households by 6 percent. However, because of 
unavoidable shortcomings of the data and method, such precise inferences 
+xe not warranted. We can say that for ali households and for cattle owning 
~~use~~lds~ the value of cattle is the major determinant of income (as 

by beta or b). Ownership of smaller animals also has a signi~~ant 
income, especially in households without cattle. Land seems to be 

important only in households without cattle. Education enhances sclf- 
em~~~~yrn~nt iarome in householtis without Ciittle, but not to any great 
extent. Residents of Baralong Far-n-is. the commercial farmin 

pie, appear to have an advantage in generating income ev 
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~lf~rnploye& all other things equal, they have higher incomes than residents 
of other arms. 

TM&3 5 presents coefEciea@ with Wages ‘iM&d ia’intime, and W I1 .i 
work ia working tie. The importance of the e&cation vislriab!e is 
increased in this versiox~ This result indicates tha$ while education 
moderate impact an eqm-ings in44f+mp~,oymeht,- it has a majcrr &bet an the 
qqxxtunities for wage’work as well as the level of wages. 

Location in a large village (as compared with. a small village) offers no 
advantages for self-employment but improves acck:ss to wage work, especi 
the better paying wage jobs. 

AGmals and land are somewhat reduced in importance as sources of 
income when wage work is taken into account, The contibution of male 
labor to ivlcome rises substantia@y when wages and time worked for wages 
are included in the Bata, but this is not the case for women’s and children’s 
labor. ‘IfIGs finding is in acj:ord wit21 earlier evidence showing that men do 
more wage labor than wosnen, and that chih!ren do practicahy no wage 
labor The time inputs of children in cattle owning howholds remain 
sign&ant factors in the gerxration of household income; the time inputs of 
wometi and of chiidren in hc.tuseholds without cattle remain insignificant. 

Tables 4 and 5 include only households which contained a prime working 
age male fS-64). Table 6 presents a similar anaj ysis for female headed 
households without prime working age males. Most of the results parallel 
those appearing in tables 4 and 5. I The i&%atest di!‘ferenee 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 efCect o,n. household inccme, especially- when wage work is 
iocluded. The work contribution of children is insignificant for the most part, 
probably because female headed househalds own fewer animals than 
households with male heads. Education has a sms.iler positive import in 
female headed households than in others because, as Lucas (l98lb) h 
shown, female wage rates are less responsive to ~l!uxtional attainment than 
males’ wage rates, and opportunities to obtain wage jobs also art: mm 
knit& fol- women. 

A number of alternative forms of the producticie function were calculated, 
~~~~ud~ng a linear form with and without interactions between hours worked 

ations for high, middle Isw inc(xxl. households, 
ens, househdd composition ups, and ‘t : like. SW 

is justified as iong as the resu are viewed AS a kind 
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constant 
lH1 cattle 
ln animals 
in iand 
Inwork time 

Children 7-14 
Males 15 and over 
Females 15 and over 

In educationd 
Place:@ Baralong Farms 

‘Larar village+5 
In age of head 
R” 
N 
Mean 
Standard deviation 

0.67 O.Hi 
0.18 U&5? 8.88 : OJ6 
M% 0,28 - 4.M o,os 

-0.02 - 0.03 -0.52 -0.06 

0.02 04?5 0.93 

0.04 0.09 1.66 
0.03 0.02 0.42 
0.68 0.05 1.02 
0.18 0.06 1.12 

- 0.39 -0.12 -2.30 
OS5 
200 
5.02 
1.11 

- 0.02 

0.07 
0.17 
1.10 
0.49 

-0.58 
0.53 
200 
5.29 
LO2 

0*49 
Q29 

-WO 

- OS17 

0.17 3.27 
0,116 2.91 
a09 1.77 
Q19 3.33 

-020 - 3.82 

8.20 
4.49 

- 1.72 

- 1.1% 

% is the estimated regression coefficient. 
bBeta is the standardized regression coeffkient. 
‘f is the t-statistic. 
“Highest education in the hous&oid. 
‘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. &ours of adult male labor always 
have a signi&nt positive relation to income. Child labor inputs are 
si,gnificant in cattle owning howseholds only. When boys’ and girls’ working 

as two separate inputs, only the work contributions of boys 
households appear statistically significant. The regression 

coefficient for inputs of worting time by adult women is significant only in 
le head& 5louseholds.* 
arginal productivities of work time were calculated from the regressions 

in tables 4-6. They may be expressed in Pula per day, assuming a G-hour 
work day on the average. On this basis the marginal productivity of male 
labor comes to 0.18422 Pula per day, and the margina! productivity of 
fcm-ale labor is slightly lower. These figures can kcre compared with daily wage 
rates to give the reader some perspective on the orders of magnitude 

“1x1 a similar study in rufaI Niger, based on more detailed time use data for each agricultural 
~.~~~~~at~~~, and each field, trs~log production equations were estimated with child labor inputs 
~~~~~d~, The results indicate that the effect of child labor (%-24 years 014, upon agricultural 
output levels was not si@ficantfy diBerent from zero. However, female labor was infinitely 
sttbstitultable for mzle labrx and had a positive marginal productivity. See Thomas-Peterhans 
f 1983). 



e of the survey the average daily 
en without education and 1 50 Pula 

u 0.54 PuJa for women with C-4 
productivities are for the most part 

t surprising, considering the very 
work arrd the strong seasonal&y of labor 

daily income per person in 
Ma, Thus it is plausible that men would find it 

own enterprises which at the margin 

-human capital and to a 
t extent human capital are critkal in the determination of productivity 

t-poor households people are forced to undertake vwork of very 
low productivity. Particularly, women and children in such households seem 
to pursue income-eamin 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 scam, the marginal productivity of male labor is 
higher, even in asset-poor households. 

The determinants of time use were estimated by means of regression 
analysis. The dependent variable for the analysis of rime allocation is tii, the 
amount of time spent by indioidual i on activity j.*O 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 tota number of minutes spent on each 
activity a&gory summed over the five days. 

The independent exogenous variables include human and non-human 
assets, and demographic characteristics of the household. “1 ese vatiabfes are 
entered additively into the estimating equation: 

By estimating the linear model and using the same explanatory variable5 for 
each of the four :inze uses, one can compare the regression coefkients across 
equations to obsea-Ire possible substitutions between one time use and 
another. t 1 

‘The s;me result was o stained in Niger. See Thomas-Peterhans (1983). 
‘“If one were to anAy 2 ti asis, one waked hr,ve to add time inputs of 

men, women, and childrr II, ity weights. This would be less meaningful 
than to Rook at each a 

’ lTot:d activity time &es not add to thr same number of hours in each househoW, sin*,: 
eating and sleeping were omitted. Howtaqoer, tbre is a fairly narrow dispersldn around a mean of 
12 hours. 



As noted earlier, asset holdings act; in the regressions as proxies for both 
earned income and price e:f$ects. Tlhe NWSS of ~OUS&OM x (A,) included 
are value of cattle, value c\f small animals, and area of knd Cultivated.12 
data on eyuipmwt .owae$ wwe c;ollecte& but they are too 
&at& with other wets to be useful in the ~n~~y~i~. The bwkmr- 
&&J of human capital is rqmsent~d in this section by EWO m 
the educatisrr of the person whase time allocations is bei 
(Ed,), and 62) the highest edwa; tion among adults in the household (AS&). 
Transfer incomes (I,,) are the iT!nly dk~ly measured sowe of kxxne that 
is entered into the equation a~; R predetermined variable. 

Household size is represent4 by a series of variables reflecting the size of 
each age/sex group. This permits merent kinds of household members to 
inflwnce time allocation difierently. 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 di-vision SC labor leads boys and girls to pursue quite diKerem 
activities. Young people aged E-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 separate: 
regressions were run for age groups 7-14 and 15-19 but findings were quitfl 
similar. Hence for the sake of brevity, the younger and older children of eacfl 
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 ir! 
table 8, and for boys and girls in tables 51 and 10 respectively. School time i:!; 
not shown in the first fwcj tables since adults rarely go to soho in rur;ii 
Botswana; at most th.ey receive some religious or agricultural instrTlction. Fc r 
adults, economic work is divided into two components, wage work and nap- 
wage economic time, &.:cause we expect the independent variables to havlf: 
quite diEerent relations to these two subcategories. Wage time is measured 
by the more complete series on wage labor (obtained in 12, rather than 5 
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 equiitkJns are omitted in tables 9 and 10. 

The edrzcation eoeffi;cients show that the more educated males spend more 
time 31 wage labojr and less in self-employment than males with less 
education. This result is ctonsistent with our earlier finding that education 
enhances productivity in wage employment much more than productivity in 
seif-employment. The education efI%ct on atdull females’ time allocation is 

except that women reduce housework m favor of wage employment. 
e cases servants may help with the housework in the most educated 

ned whither the 
~ldjpgs arc: weak; for aboul, one-third of lilouseholds it cann(Jt be 

had I’:<> land 0~ whether th:y had land but tht: area was urrkrrown. 

? no information is available on la.nd quality or va!ue. It is quite possible that larger 
oldings are of poorer quality than smaller holdings. 
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households. For adults of both sexes, leisure time is not .;ip,lGficantIy _ 

influenced by education. It appears that the negative effect of education on 
leisure via higher labor productivity and the positive effect of education or, 
Iei~rc viol b;igIxz incoar& ro~g~y o&et one another. 

d more time in school devote less time to economic work, 
rk; children of both sexes also reduce their leisure 

the more educated households boys do more 
ly replies that boys substitute to some extent for their 

as much time in school as they do. In total 
more significantly reduced by school attendance 

than are housewor ure, although the latter activities are curtailed 

e hi #MX the level of livestock ownership, the more time adult males 
devote to farming and the less time they devote to wage employment. Large 

induce only a small increase in male time spent on farm 
nce crop cultivation is largely ‘women’s work’. In the case of 

women, total economic work requires more time in households with large 
IandhoMings 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 thrt price-of-time and income effects offset one another. Leisure time of 
wo-en, ceil the other hand, is redcced 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 1~19 years 
of age, somewhat weaker for the younger boys (not shown separately in table 
9). Tha: economic work time of younger boys is positively and significantlv 
correlltted with holdings of smaller animals, which are typically herded b; 
them. For boys the productivity effect of animal ownership clearly outweighs 
the income eff~t. The economic work time of girls also is positively related 
to ownership of smaller animals, for wh.ich 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 mxe housework, thereby relieving n heir brothers from domestic 

io!~ between landholdirlgs and children’s work is weaker and less 
uonskstc:nt in ,ign than ir; the c 1st” for alrimal holdings. In the case of girls, 
largcx landholdings seem to be associated with more housework. presumably 

the mother for cro In this indirect way, large _ 

ante the eco of girls and shorten their leisure 

significar.tly by ownership of 
sm;tlier animals, while larger cattle holdings signify high income and hence a 
stronger positive income effect on schooling. Since the marginal productivity 
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of girls in economic work is low, it is not surprising that assets tend to be 
positively related to lichool attendance (via the income effect), althou 
relationshrp is not very robust. 

Transfer incomes are normally e-tpected to produce a pure income effect. 
This is not ne sarily the case in swana since a su~~n~~~ 
transfer income cumes from adult m 
Africa or the towns of Botswalrla. Thus there m~sy 
that household3 with low labor requirements are more likely to hrsve out- 

migrants. On the other hand, a “displacemcent effect” may occur whereby, aJ1 
other things being equal, family menhtirs whs are Ioft behind must substitute 
in economic or household work for the absent member. The estimated 
cot&cients indicate that, as the level of transfer incomes rises, rnic 
work by adult men as well as women decreases and leisure inc 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 variables which r&e& 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 
altoca%ions from our cross-sectional data. In contrast women’s economic 
work inereus 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 1 L-12. 

A baby in the household is expected to make added demands on the 
rrtother’s housework time (which includes child care) and that of other 
hau.sehold members who can assist her. Indeed, the amount of time allocated 
to housework by each woman aged 2044 is raised modestly when a baby is 
present, while leisure and ieconomic 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 household. 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 laDor in these households raises the 
marginal productivity of women’s work. To some extent women substitute 
for the missing male labor. Table 8 also shows that female headedness is 

~s~~~~t~~ with more wage labor by women, probably a consequence of the 
es for self-employment (perl~aps not fully captured by our 

oys in female headed households do less economic war 
have inore leisure than boys in male headed households, in full 



consistency with the relatively limited opportunities for s&-employment in 

these households. Girls, on the other hand, do more housework and hai: 
less leisure time. apparently substituting for their mothers. 

I-Iousehold composition effwts may be measured by the number of 
category or by a single variable 
res were used in ajternate equations, 
ed measure are shown in the tables. 

he household size variable is used: (1) the 
leisure time each member has. This result is 
aged 20-64, and children 7-W of both sexes 
r each age/sex category. It suggests that in 
o have more dependent members (young 
have to work harder to provide sufflrcient 
It also suggests that after controlling for 

onomies of scale in household size. (2) The 
man, woman, and bov devotes to 

work in the family enterprise, but not to wage work. This findiig is closely 
related to the previous one and probably has the same explanation. It also 
reinfom other indications that wage work is not readily available to 
households which have a particular need for it. (3) The larger the household, 

the specialization of children’s functions along sex lines. In the 
olds, bovs show more school attendance and more economic 

work but less houschdld work, while girls do more household work and less 
economic work. Ifa the smaller households, where the labor supply from 
chiidren may not be well-balanced by sex, there is more flexibility in the 
sexual division of labor. 

The variabies 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. App:u-ently the demand for boys’ labor, although substantial, is limited 
by the ~~us~l~~ld’~ asset holdings so that families with more than one boy 
may send one of them to school while one or two others care for the animals 
and perform other necessary chores. Economic work per girl also decreases 
as the number of siblings aving each girl mar-e tzne fur 
housework and schooli confirms the view that there is a 

emand fol- eco W-en, and that girls are substitutes 
in economic work for each other and for boys. 



As regards location, men and women in larger villages appear to have 
more opportunities for w’age labor and receive higher wages than their 
counterparts in smaller villages. Men show more agricultural work in 
Baralong Fapms (along with higher labor productivity) than elsewhere at the 
expense of household time and leisure. Place of residence also ha9 some 
impact OR the time allocation of children. School attendance is greater in 

I- villages than in smaller places for both boys and girls. In the &don 
Farms area boys (like men) are heavily involved ia agricultural work. As a 
result of this work together with relatively high school attendance9 leisure 
hours are substantially shortened. In :he lar@~‘tillages there seems to be less 
economic work available for childrer than in the smaller ones, so that more 
frequent school attendance does not impinge signifwantly 03 leisure time. 

Our findings are consistent with a number of hypotheses advanced in the 
theoretical literature. These hypotheses imply that time allocations are 
inlluenced 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 elect could be assumed to be weak relative 
to the other, the stronger 5ifect showed the expected impact on time 
dlocations. 

The analysis of timI:.= allocations clearly shows that time devoted to 
economic work, comprising self-employment and wage-employr4ent, 
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.13 And even though 
asset-poor households are forced by their low income to engage in work of 
low productivity, there is no evidence: of a backward bending supply curve of 
labor,, i.e., of the income effect outweighing the productivity &fcct. 

At the same time we found strong evidence that in rural Botswana time 
allocaGons are constrained by a culturally determirzd divisio;r of labor by 
age and sex. In order to adhere to this division of labor, households may 
adjtist their mix of assets il.1 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 chang,es over time are ktlown to occur but co’riU not be 
documented on the basis of our cross-sectional data se&. However, we did see 
widencx of some flexibility in the sexual division of labor. When hous~~~~~~s 

ray, analyzing iinx use m rural Mafiysia, likewise found no evidence that poor 
m-k longer hours thaw more well-to-dc ACEdren; rum1 farm income there had no effect 

cm chilciren’(j worki~~ir hours. 



have an unusual demand for the economic work time of a particular kind of 
labor, say adult female:;- other household members will substitute at thl= 

in for that person in hoa;sework and economic work. Likewise, when a 
household lacks a particular category of labor, say adult males, ot’ler 

xme of the work that would normally be 
of labor. In sum, the RIDS data show that 

tians WC subject to traditional norms and at the same time are 
ee to income and price effects. 

#le marginal productivity of work time can only be 
viewed as approximations since data quality and statistical procedures are 
subj~t to a numhr of reservations which have been discussed at some 
length. The robustness of the conclusions nevertheless suggests that our 

arc 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 
ac;ord with the available time or in accord with their nutritional status. The 
marginal productivity of some time inputs by children are c1o~e to zero 
(although average productivity is no doubt positive). The productivity of 
adult male labor, of women’s labor in female headed househAds, and of 
children’s labor in cattle raising households is positive and significant at the 

n, althcugh quite low. This general result has important implications 
for cmplovmcnt 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 tCr 
household income. We have also compared the amounts of leisure people 
have under various economic and demographic conditions. Our findings are 
consistent with the wideiy held view that, except during the busy season. 
there is substarltial surplus labor in the rural areas of Botswz+na.. The 
incidence of under-employment varies, however, by age, sex, and asset 
position. 

The inference that there is underutilized ~tlzrlt mu/e labor rests on several 
, First, we saw that reported leisure time for adult males is higher 
e leisure time reported for women and for children lO- 19; adult males 

have ah rgvch leisure as children 7--9 years of age. Second, ac!ult males work 
60 percent longer &:rin g the busy season than during the sl tck season, and 
almost the entire seasonal d~~~~~ntial in working time is nal::nced by leisurr:. 
Third, adult males work ab er in the comn ercial Baralong 
Farms area than in other saw th ? the man-glinal 

~~~~r than their marFK~t w.ige, suggesting 
that some men are forced to undertake work which c*jntributes only very 



modestly to household income. This seems to “cte the cast prtiwlauly in the 
s;ia& sied~son and for men in ass&-poor households. 

it must be recogniiied that the Eidvant d position of adult males with 
ftxpect ts k&sure may rqxesent one of sev al facets of male privifeip in the 
Butswana culture. ThereITorcs one must be cautious in in.f=ring that male 
l&our .& ~~d~r~ti~~* Sti& a$ NIyrdaf (1968) has te& it is unlike1 
that cuItu& norms resard& time use will surviv they are giioss1 
inef&Sent ecorWnically. 

Of course, the high ma;te migration r&e out of rural arms also 
that there is a surplus 4 male labtirt+. However, we do not fmd a s 
male labor in the Lewis or Fei &Bd Ranis sense, -where out rGgrP.oion leaves 
rural production un&~?ed. The opportunity cost of men’s time in rural 
$otswana may be quite substantial during the busy se:-on and seems to be 
positive, though low, at other times. Moreover, according to Kossoudji and 
Mueller (1983),S the absence of male labor handicaps the income earning 
effort of female headed households. 

\;t”nile out-migration remove$ some of the surplus of male labor from the 
countryside, the migration rate of women is only about on+fouHh that of 
men. The sexual division of ‘labor and child rearing obligations prevent 
~umera’s la&~ f&m being a &ase substitute for male labor. We found no 
evidence in numerous f~-**‘+’ r4ruuiad~~~~ uf the productivity ar.alysic that the 
margina productivity of women is positive and significant except in female 
heat&I households. In the slack season women work only about a third as 
mnuch 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 
that the5 1 arc f&zed to cut corners on housework and child care. If both 
horJscwork a,nd market work are taken into account, women work about 25 
percent longer than men. Yet, due to the segmentation of the labor market 
and the low ,oroduct.ivity SasIcs assigned to women, the Iabor of women may 
be e’yren less effectively utilized than the labor of men. 

About 70 percent of the increaw 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 economic work and girls’ leisure is modest. Given 
this finding toigether with the finding that in male headed households the 
~r~.~d~~ctjvjty of women’s work is not significant at the margin, it would 
ap!pear that in rural Botswana the cpportunity cost of womel ‘s time is nat 8 
werghty deterrent to fertihty. This inference is consistent with stated des~es 
fofr a large number of children. The only qualification is that babies n 
bc cared for in the busy as well as ;.he slack season, so that there are 
to be occasional periods in some hcuseholds when child care interferes with 

g economic work. 
bcoys, tend to repart g working hours in rurcal 

~~Qus~h~ld welfare, but ow CM,:-* suggest tha r is available 



than can be used productiwiy. Evidence for this conclusion is provided by 

the insignific;mt mwginal irroductivity of children’s labor in househol+ 
without cattle and the ;absearce of a mar et for c&i wage labor. :a Baralcug 
Farms, where adult males are engaged in commercial crop cultivation, boys 

bandry than in other villages without 
y bt excess leisure in other 

try be fouud in the negative partial 
child and the number of children in 

ult female labor is used !‘n marginally productive 
work, women could probably do with less assistance from daughters in 
hou~work and child care. 

One may then wonder whv children work such long hours and often do 
not attend school. Part of the explanation may lie in measurement problems. 
Time use d do not take aec:ount of the intensity of work. If stime children 
intersperse eir work with play, reported working hours may be inflated. 
Another part of the explanatron may lie in social customs regarding work 
sharing parents’ desire to train and socialize children for adult res- 
ponsiniiities, and possibly the value pRrc_nts attach to their own leisure. 
Finally, we must remember that there are great variations among households 
in the economic wor!&re of children and that these are related to asset 

;)tnte clearly, households which are well endowed with productive 
assets benefit from the labor of their children, while this is much less true for 
poor Zloutiholds. This finding has important implications for the process of 
income determination and for fertility decisions. Chernichovsky ( 198 1) has 
shown that in rural Botswana well endowed households do indeed have 
more children. 
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