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on the Agricultural Division of Labor
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Scope of the Article

The analysis of intrahousehold economics has received increasing at-
tention during the past few years, as planners and policymakers have
beceme increasingly aware that neither poverty nor devclopment inter-
ventions aftect all individuals in houscholds uniformly. In particular,
the dual issues of gender bias and intrahousehold inequalities, and their
relationship to technological change in agriculture. have become cen-
tral concerns.'

This article sets out to examine the impact of wechnological change
in a West African environment (The Gambia) where a project introduc
ing new technology in rice production tcentralized pump irrigation)
was specifically designed 1o address the issue of differential gender
roles in farming. Rice was traditionally a “woman’s crop.” Today.
despite attemnts to preserve women's customary role in rice farming,
changes in rice-production technology have seen rice become a male-
controlled crop. We shall. therefore. consider how houscholds in The
Gambia organize their labor resources in agriculture toward produc-
tion. storage. and crop disposal. as aresult of the changing roles of men
and women in rice production. The question to be examined is. What
has happened 10 the diviston of iabor in agriculture between women
and men in communal and individual farming? An understanding of
how technological change affects the distribution of resources at the
intrahousehold level is essential both to an evaluation of the distribu-
tion of benefits involved and to a better understanding of how respon-
siveness to incentives might change in such complex West African
farming systems.

The results reported in this article derive from a wider research
exercise designed to assess how technological change and the increas-
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ing commercialization of agriculture affect (a) the income and nutrition
of farm households and (b) decision-making authority and farming ac-
tivities at an intrahousehold level. During 1985 and 1986, structured
questionnaires were applied by trained local cnumerators to 1,414
women and 1,395 men living in 200 households in 10 different villages.
At the same time, more in-depth anthropological surveys were carried
out in a 10 subsample of these houscholds.?

We join P. Hill in stressing the point that because West Africais so
ethnically heterogeneous only very broad generalizations may be made
on the basis of individual studies.® Nevertheless. the detailed informa-
tion gained from case studies may lead to a reassessment of broad
generalizations that are accepted as conventional wisdom. This is what
the present study atrempts.,

The Area and the New Technology

The study took place in central Gambia. on the south bank of the river
in MacCarthy Island Division. This regton s an almost ideal West
African laboriory case because different cthme groups are attected by
the same programs of technological change. Four different ethnic
groups are mvolved in agricultural production in the study area. Man-
dinka, Wolof. Fula talso known as Peul or Fulani), and Scerahub calso
known as Sarithole). Yet the basic organization of houschold and farm-
g activities are quite similar for il tour groups.

Located on the edge of the Suhel. the agriculture ot these groups is
adapted to the rigors of w very short growing season (hate June untl
Octobery.* Based primarihy on hand-and-hoe tcchnology ind w bush-
tallowing svstem of kad rotation. farmers are obhiged to concentrate
the bulk of their ram-fed cultividion activities within these few months
only. The principal crops involved are groundnuts (the main export
crop), millet, sorghum. muize. wnd rice. Smull vepetable gardens are
frequently maintained during the long drv season, but until the recent
innovation of dry-season rice irrigiation, this was the only form of non-
rainfed cultivation able to be practiced.

The technological change being considered in this setting is the
upgrading of rice-production technologies that was brought about by
the introduction of o large-seale pump irrigation project. Implemented
0 1983, this projest covers over 500 heciures and was designed to
raise rice vields and output by producing a crop both in the wet and the
dry scasons through the centrahzed control of water pumping and
draining around 0.5 ha plots. The projectis owned and managed by the
state, with plowing services and a package of tertlizer and improved
seed being provided on site on a credit basis, However, all other farm-
ing activities are carried out by smallholders who are registered as
temporary tenants of plots or portions of plots tup to five houscholds to
one plot).
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An attempt was made in this project to maintain the traditional use
rights of female farmers to rice lund by giving priority to women during
the official registration of plots. In the past. women of this region
generally mamtained usutruct rights to particular swamp fields: rights
that were passed down from mother to daughter or to daughter-in-law
While arrungements varied from one village to the next. access rights
to that picce of kind generally did not move from one houschold to the
next. In other words, use rights were household-specitic rather than
indinvidual-specitic. Fearning from the mistakes of past schemes. the
project management endeavored to ensure that plots of swamp land
taken over und redeyeloped for pump rrgation would be registered in
the namie of the head woman of cach houschold tusually the most
senior active femader. Al uspects of the Lind-distribution process were
made public at village mectings and through extension agents. The
results of this legal attempt to tareet the benetits of the new technology
were mived. as will be shown Later.

Cooperation and Conflict in the Houscehold Production Syvstem:

The Compound

The Gambian houschold i referred to as o "compound.™ In physical
terms. the compound s the structure that serves as the arena for fanily
interictions. In this sense. the compound constitutes a collection of
dwellings. kitchens, and stores that s clustered around a central court-
vard und tenced off trom the pathwanvs outside. The number of people
in one compound may exceed 1007 the national average stands at
around T These are colectie collections of people who shire various
rights. duties and material possessions. who recognize the overall
authority ot single head tasually @ mader. and who contribute directh
or ndirectiy toward the survival, reproduction. and advancement of
the group as a whole twhich, 1t should be noted, does not necessarily
imply the mutual advancement ot every individuad m the group). In
large compounds subdivisions of distinet spheres of responsibility and
activity become apparent. The decision-making units in both produc-
ton and consumption are multifuceted, which complicates. theretore,
the application of & unitorm production cconomics approach to the
study of households . Aggeregation at the compound level also covers up
the variable effects of technological change on different groups in the
household arena”

The two highest principles of life that define and govern family
obligations at compound level are expressed in the Mandinka terms
badingva and fudingya. The coneept of badingya represents harmony.
cooperation. and productivity. It is the principle that binds relatives
and whole communities together in an idea of shared progress and
happiness or. alternatively, in shared dechine. Fadingva, on the other
hand. refers to the negative traits of personal, selfish ambition, compet-
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itivencss, even aggressiveness. If allowed to get out of hand, the nega-
tive attributes of fadingya could lead to the breakdown of structures of
mutual support and, theoretically, to the collapse of community spirit.
Yet the positive aspects of fudingva are also recognizad as being driv-
ing forces necessary for the advancement of the group as a whole.

Responsibility for the maintenance of a productive balance be-
tween badingya and fadingva lies with the compound head who. with
very few exceptions, is a man. There are many different ways in which
a head can run his compound. Like the head of a state in minjature, the
compound head has to maintain a good grasp of all activitics tuking
place within his domain in order to fulfill his obligations and to provide
all the services required by the compound populace. One of his pri-
mary obligations is 1o manage the compound's cconomic system in
such a way that he can ensure that his people do not go hungry at any
time. And yet. the organization of farming does not follow the conven-
tional assumption that all lubor is pooled under the direction of a single
head.

The compound farm s divided into two distinet parts: a communal
farm. whose function it is to meet domestic food consumption needs,
and private farms. which consist of fields allocated fo individuals who
will use them for crops under their personal control. The income from
such private fields is used both tor support of the household and for
personal consumption. The communal crops are produced by the com-
bined labor of all compound members—all men and women have a
customary obligation to provide labor to the communal fields. Men
traditionally work more on the upland communal crops (millet, sor-
ghum. and maize) under the authority of the male head. while women
in villages located closer to the river customarily work more on swamp
rice (rain-fed andsor tidal flow—irrigated) under the direction of the
head woman,

Labor for the private crops, on the other hand., is organized by the
individual who is responsible for the field. The irdividuals can choose
to provide as much or as little labor to this crop as they want. How-
ever. this becomes a tocal point of competition t > tween personal inter-
est and cooperation with the rest of the compound group. Given that
private tields have to be cultivated during the sume seasonal period as
the communal fields, tme spent on the communal farm is time spent
away from private crop production as well as from other nonfarm
income-carning activities or houschold work. And time spent on the
private tarm or on other jobs is time away from communal tood pro-
duction or household work.

This issue—known to every compound head in terms of the badin-
gya and fadingva balance—can be seen in terms of “‘cooperative con-
flicts,”” which, as argued by A. Sen, are a general class of intrahouse-
hold problems, of which the so-called “bargaining problems™ form a
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special subclass.” In the case of the West African compound. contiau-
ing Sen’s terms, the two problems faced by household members simu}-
taneously involve (1) cooperation (adding to total availabilities) and (2)
conflict (dividing the otal availabilities among the memabers of the
houschold).

Coop. rative conflicis. not only are an issue of woinen verstis men
but also n.volve age groups and groups of different social status within
the same compound.® Ultimately. such interactions may fead to a very
different distribution of the benefits of techaological change. As H.
Papanaek has underhned, “Gender differences are among the fault lines
along which the eftects of [change] are differentially distributed within
populations. Gender relations @-¢ preving to be among the most vul-
nerable social processes in the Jace of rapid change™ (Papanek's ital
ics).” Thus. the sexual division of labor in tarming. and its adjustment
in the context of te thnological change. s just one important aspect of
“eoaperative confiict” within the compound. Although this article fo-
cuses on the fabor issue, this should be seen in the wider context of the
entire soctal structure becotse the prosperity of the heusehold depends
on the totality of both farm and nonfarm activities. ™ In other words.
the singhng out of fam Labor for analvsis m this article in no way
dimimishes the importance of other female-dommated activities in
houschold production. sich as food processing and preparation. fuel-
wood collection, child care. and so on.

Forexample. while we do not hus ¢ comprehensive time allocation
datic for men. we do have average weekly ume alocations for women
(table 1. These show that although there are differences in time-use
patterns between uplund villiuges tthose located tar from the niver) and
towland villages (hving close 1o the niver), women are spending a
ninimum of roughly 4077 of their availuble work tume during both the
wet season and dry seasonan houschol 1 chores tincluding child cared
and leisure. The subset ol ruther fined time requirements among these
chores naturally inuts the tme that they can devote to farming. They
spend an additionad 1377160 of thew tme in the wet season fetching
firewood and water. and going to the market tbuyving and selhng). Dur-
ing the dryv season this percentage rises as trading opportunities in-
crease and farming activities decrease This rise 1s most marked among
the upland women because these cre predominantly: Wolot and Fula
women who are renowned for ther business acumen and because the
upland villages are much less involved in the rice irmigation proje.t than
the lowland villages. The upland women. therefore. seem to choose to
allocate more of thewr nonfarm time to nonhouschold activities rather
than to stuving in the compound.

The productive role plaved by women off the tarm must not be
underestinutted, and the primary role of women in household produc-
ton activities is not questioned. The focus of the tollowing analysis is,
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TABLE t

WOMEN'S WEEKLY TIME ALLOCATION (7F)

LowLAND UpLAND
VILLAGES VILLAGES
Wet Dry Wet Diy
Season Season Season Seuson
Household work tincludir.g child care)

and leisure 8.6 AR 47.1 41.4
Farm work 48.5 272 7.1 15.7
Other nonhousehold work® 12.9 171 IS8 429
Total 10,0 [0 1K).0 1(4).0)

SoURCE.—IFPRIPPMU Survey, 198586,

Not1g. —The ume-allocation information is based on recat! data for ume spent dunng
each day over | week i each weason. The day's tme was broken down by fractions, such
as half mornings. whole mornings, ete.. which in pretestng aroved to approvimate to
actaal nourly tines spent in this societny which does not operiate by the clock. Four
hundred women were included m this ume-allocation survey

* Including fetching water and tirewood, marketing, ete.

however, on their role on the farm fields and how this role has been
influenced by the introduction of new production technology in one
crop, rice.

New Technofogy and Division of Labor in Agriculture
In the wet season of 1985, women in the 10 villuges studied provided
327 of all fabor inputs to agriculture while men provided 6877 (table 2).
This proportion of female Tabor in farming may at first sight appear to
be small. especially in the light of the widely quoted generalization
concerniug the role of African women in tarm production—namely,
that women in Atrica provide 60¢7=807¢ of all labor to food produc-
tion."" However, an increasing nuniber of detailed microlevel studies
have shown during the past 20 years that women's share of work in
crop production varies considerably trom one part of Africa to the
next.'? For example, 1. Tinker shows that women are responsible for
4967 of labor inputs to crop producticn in Burkina Faso."' H. T. M.
Wagenbuur reports a 4677 share of women's labor in farming in south-
ern Ghana.™ And in the strictly Moslem Hausa communities of north-
ern Nigeria, women provide less than 197 of total tarm labor. "
Similar variations way be found within a single region. S. Kumar,
for example, finds that the share of female labor in houschold farm
labor varies by ditferent types of houscholds in Zambia: in male-
headed houscholds, women's share was 459 of crop labor; in female-
headed heuseholds, it was 83%¢: and in polygamous househalds, it was
MDA
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TABLE 2

Division oF AGRICCTTURAL TABOR 1N UbEast ann Lowtash VI EAGES I T Gampia,
RY Mars Crops (Wet Season 1985, 1 7 of Towl Labor)

Prosrct Rice

Pump- Improved TRADITION A Ubtasp
irngated Rinted R Crrevs Marzr Grovspavs
Upland
Men i3 44 13 83 i8S ol
Women s 42 78 15 14 k!
+ Hired 29 Y 9 2 2 h]
Total 100 100 10 10 HH) o0
Lowland
Men R 25 1Y 94 89 78
Women 19 64 70 2 7 1K)
Hired 22 12 N 4 4 Y
Total 1M 100 1o 100 1K) 100

Sotrer —IFPREPPMLU Survey . JYRS 6.

Even within the smadl wrea covered by the present study in The
Gambia, considerable regonal diferences show up between crops. and
also (as woe saw i table 1 between village tocations, Where variations
by crop are concerned. table 2 indicates that o average the shire of
women's labor to food crop production is low (21 for the uplind
cercals that are the mian food staples (millets., sorghum. and muize).
and high (777 the tradinonal women's crop—rice (ram-fed varieties
cultivated i low-Iving swamps). Farthermore, while won.en's contri-
bution 1o upland cereal production s an m crage of only 87 this ranges
from 137 in upland communities twhich tend to specialize in upland
cereal cropping and hivestock hierding) o only 277 i the lowland areas
(which traditionally place 4 much greater emphusis on swamp rice
cultivation).' Also. while women in upland vtilages are much s olfved
in groundnut production twhich is the main cash cropi, the mvolve-
ment of lowland women i groundnut production is still lmited. As
discussed later. women from lowland villages traditonally eenerate
cash from their traditional rice product:on that shows a sizeable mar-
Keted surplus.

In both village focations. 1t s the men. not women. who provide
the greater share of total furm labor. This holds true also for wo
control lowland villages (not involved in the ree-rrigation project) that
were selected at random in order to broaden the varisbility of observa-
tions and to represent patterns of crop production in the area without
the influence of the new rice-furming technologies. Table 3 shows that,
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TABLE 3

DivisioN oF LABOR IN AGRICULTURE BY GENDER IN SAMPLE VILLAGES (Wel Season 1985)
AND IN HASWELL'S STUDY VILLAGE (1948/49)

PERCENTAGE OF Total FaMmiLy Lasor
TO AGRICULTURE PROVIDED BY

ViLtade Type By LocaTtioN
AND PROJECT Parricipation Men Women Children®

Participation in rice project:
Upland villages:

Njoben 70 25 5
Sinchou Abdou 77 22 1
Sare Bala 73 25 2
Kussaliang 77 2 2
Lowland villages:
Sare Samba Sumah 64 33 3
Sukurr 49 37 8
Pacharr A 42 7
Dasilameh S9 35 6
Not in nice project:
Lowland vitlages:
Teneng #ara 62 27 1t
T'uba N'ding S4 18
Village studied by
M. Haswell (1948°49)t 48 s2 S 5

SOURCE.—TFPRT PPMU Survev, 1985 8o,

* Youths aged < 1S

¥ Data are based on household-specific information for 19 households presented on
pp. 133=39 of M. Haswell 11953,

T Not available.

in both project-participant and in nonparticipant villages, men provide
between half und more than two-thirds of all tamily labor 1o agricul-
ture.

The queston arises it the observed sexual division of labor in
farming tin terms of total labor mputy is 1 consequence of the introduc-
tion of the new pump-trrigation scheme or of loag-standing nature in
the region. Unfortunately, there does not exist a reliable baseline data
set for this focation against which our contemporary data can be com-
pared. Nevertheless, M. Haswell's classic study of a lowland village
130 kilometers to the west o the present survey location does provide
some interesting ansights into this question. Her <tudy of 19 com-
pounds in 1949 shows that women provided 62 of houschold Lahor to
family farms that vear compared to men’s 384 "™ This female percent-
age appears much higher than that observed in our much larger sample
today. Do these differences reflect a major change in production ar-
rangements over the past 40 vears which have reduced women's labor
share in agriculture? A closer look into Haswell's original data does not
suggest this. There were some specific circumstances at play in the
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village of Haswell's study that led to the results shown by her data. She
points out that men had recently shifted much of their labor away from
growing family crops toward cultivating a village-wide communal
groundnut farm, using new mechanization techniques sponsored by the
nearby European research station, and working directly as farm labor-
ers on the research station during the farming season. As Haswell puts
it, **the incentive to work for Europeans caused a drop between 1947
and 1949 in the work done on farms by the men . . . for many com-
pounds, almost as much time was given to work for Europeans as for
native farms." "' If the number of days given by men to the communal
village farm and to the European research station had been spent on
the compound farm (as in former years), the relative proportions of
laoor inputs to household farming would have appeared thus: men
48% and women 527¢. which ts much closer to what we find in three of
the sample villages today (table 3).°°

Haswell’s results. deriving from the study of one lowland village,
closely match the results found in several lowland villages in our data
set 40 years later (but are at variance with the data from the upland
villages). Although these sets of results from fowland villages provide a
very small basis for comparison, their similarity implies a considerable
stability of division of furm labor by sex in this region over the past 4
decades.

It should be stressed that the presentation of averages for men and
women in this section is just a first step in covering highly complex
intrahousehold relationships.=' J. van Dusen Lewis's detailed work on
the Bambara in Mali. tor instance, demonstrates that there i« consider-
able variation in the specific organization of famibies in a single vil-
lage.** Wealih. the power of the lincage group. age of the woman, her
marital status. number of children. and number of co-wives, all interact
and determine what agricultural role & woman plays—whether she had
a large or small individual plot, to what extent she works on the fami-
ly's communal ficlds and assists other women, or vice versa. Such
further disaggregation is taken into account in the next secticns.

Individual versus Communal Farming

Figure 1 indicates how men and women in this arca divide the overall
time that they spend in agriculture among the different options onen to
them. Out of a total average of 74 days spent by men in agriculture in
the rainy season, 43 of these days were spent in communal work versus
31 days in private work. The women, on the other hand, spent 15 days
per capita on the communal farm. compared with 24 days spent in
private production. In other words, men are contribuiing 5857 of their
household farm labor to communal food production. while the figure
for women is 38%. Labor pooling and sharing is also substantial on the
individual fields (see bottom right of fig. 1). Men spend about one-third
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Total Farm Labor

Men Women
14 39
Communal Work Private Work
Men Women Men Women
43 15 31 24

|
|
In

New Uptand In Other
Project Rice Crops Own Fields Private Fields
Men  Women Men Women Men Women Men Women

13 9 30 6 9 12 22 12

l
Help to Help to
1 ]
Men Women Men Women
12 10 4 8

Fi. I.—Time spent by men and women in cach category of household
farm labor during the wet season of 1985 (average days per capita).

of the time that they allocate to individual farming helping women in
their own fields: women also spend one-third of their individual field
work time in other women's fields.

E. Boserup states that in an agriculture dominated by crops des-
tined for export, there develops a male market-crop system parallel to
afemale food-crop svstem, with men receiving the cash income and the
women cultivating food crops and vegetables as tood supply for the
houschold.”* However, generalizations in this tield may be misleading.
The evolution of very difterent divisions of labor between men and
women with the introduction of a cash crop has been exemplified by J.
L. Guyer, in the case of cocon in Nigeria and Cameroon, and by J. Dey
for The Gambia.™ This study adds further evidence not only that many
African women are active in the trade of agricultural products. pro-
cessed and/or unprocessed, but also that the cultivation of market
crops by women themselves is more usual than is generally acknowl-
edged. This has been documented betore among the Wolof, Serer,
Bambara, and Hausa in West Africa.”" Similarly. in this part of The
Gambia (inhabited by Mandinka, Wolof, Serahuli. and FFula). women
are substantially involved in the production of crops for the market.

Table 4 indicates the percentage contribution of male and femaie
labor inputs into lowland and upland crop production by communal
and individual farming. These data show that men are on average con-
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TABLE 4

Totat LABOR INrUTS 10 Eac Cror Typr, By MEN aND WOMEN FARMLRS
(Wet Season YRSy (70

CoMauNag

Foub Probuenios Privatnt Crops
Rice m the Upland Upland Tradinonal Total
New Scheme Ceoealss Crops: Rice Average
Women 19 15 R 99 a2
Men 61 8S 6l | 6%
Totud Hoo too {1 100 100

SotrcE . —1EFPREPPMU Surves JURS An

Nott 18 women and 100 men areincluded i this randomiy drawn subsample.
* Mulet, sorghunm. and maize

= Mumnly groundnuts, cotton, and some cereals

tributing almost twice as much Libor to communat agriculture (which is
primarthy food) as are the women. However, women contribute as
much Libor to individual upland crop production targely export crops)
as they do to communal rice production. In this sample. they are per-
sonally in charge of tand recerve the income tromy 2747 of all groundnut
fields and tor 287 of wll cotton production. Interestinghy enough. the
labor demands thoth on i per unit of lind and « per unit of vutput hkisis)
are much lowerin these craps grown tor sale and export than in tradi-
tional swamp rice. It would thus be misdeading i policies and programs
in this West African environment were to be designed under the as-
sumption that women tarmers are just the “communal food produc-
ers” while ther role in the private production of subsistence and ex-
port crops is overlooked. Women farmers may be as adversely affected
as men by the policy of export crop taxation in West African agricul-
ture and would thus sinmarby benefit tfrom more free trade.

Control over Technology and Labor Productivity by Gender

The next question to be answered is, How was this complex pattern of
division of farm labor between men and women in communal and
individual farming influenced through the introduction of new technol-
ogy In rice cultivation? Table 5 shows that women's control over rice
ficlds reduces parallel to reductions in yield (technology) tevels for the
various types of rice production. As yields per unit of land increase
from 1.3 10 5.9 tans. the share of women's rice fields in the totals drops
from 919 10 1077, This shitt should not be seen simply as rice switch-
ing from being a woman's crop 1o a man’s crop, but more precisely as a
switch from rice being a woman's individual crop to a communal crop
under the authority of the male compound head. The higher-yielding
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TABLE §

RICE TECHNOLOGIES AND WOMEN FARMERS IN THE GAMBIA (Wet Season 1985):
PROFITABILITY, DIVISION OF LABOR. MARKETED SurpLUs, aND CONTROL OVER FIELDS

TECHNOLOGIES

Project Project

Pump- Improved Traditional

irngated Rainfed Rice
Fields under women's control 177) 10.0 77.0 91.0
Yields per hectare twet scason, in tons) 59 2.8 1.3
Input cost per hectare® (U.S. $)t 294 154 20
Labor input by women (in "¢ of unpaid

family) 29.4) 60.0 77.0

Marketed surplus in 7 of productiont 2b 6 7.6 36.1
Communal fields (€7) 98.9 B8R 16.6

Sotrce. —IFPRLEPPMU Survey. 198S K6,

* Vanable input cost seed. fertilizer, irmgation. hired  labor, transportation,
mechanized land preparation).

P Converted at parallel exchange rate (USS1 - Dilisg ).

f Includes sales tor cash. barter, gifts texcluding loan repayvments for labor and
nputs).

technologies (per unit of land and labor) have much higher variable
input costs per unit of land and labor., and these become the responsi-
bility of men (sce table 5). The reduction in women's control over the
rice crop by technology levels is also parallefed by a reduction of
women’s labor input to the respective crop production. Furthermore,
the decline in the control over rice by women is paralleled. in some
cases, by anincrease in their upland cash crop production. Table 6, for
instance, indicates the shifting patterns of the individual thamanyy-
ango) production by crop for a subsample of 71 women (equally dis-
tributed between upland and lowland villages). The table shows that,

T'ABLE®6

CHANGES IN CULTIVATED AREA AND THE NUMBER OF FEMALE CULTIVATORS OF INDIVIDUAL
Rice ann GrouspNuT FIELDS (Kamangyangos) FroM 1981 10 1986

1981 1983 1986
Groundnut:
Area (hectare) 18.90 2170 030
Cultivators 4 50 67
Rice:
Area thectare) 8.00 290 1.30
Cultivators 1 11 S

Source. —IFPRI/PPMU Survey, 1985/86 (subsample).



Joachim von Braun and Patrick J. R. Webb 525
for this group of women, a progressive decline in traditional swamp
rice production has been mirrored by an increase in access to ground-
nut kamangyango fields.

Women not only end up growing the crops with technologics that
result in lower net returns to their labor time but they also exhibit lower
average labor productivity levels than men in the same crop an broad
technology groupings (table 7).7 This difference is partly explained by
women's reduced access to labor-saving implements, and women's
time constraints which generally allow them to cultivate only smaller
pieces of land causing diseconomies of scale.” This result comncides
with the work of Dey, who argues that technological change often
increases the work burden of women relative to men. while at the same
time reducing their access to the resources required for higher produc-
tion and productivity.

The internal distribution of Jabor between men and women in com-
munal and individual farming is substuntially affecied by the change.
The complexities of Tabor pooling and sharing m the compound are
manifold. The final section focuses on the intracompound changes in
labor allocation induced by new rice technology.

New Technology and Change in Intrahouschold **Taxation®
Communal agriculture in the extended family entails costs and benefits
for the individual in the system. The benefits may be seen in terms of

TABLE T

AVERAGE LABOR PRODUCTIVITY I8 Wost S aso MiS'S Frooos
IN THE Gastsiy (Wet Season 1985

Men's Fields
Women's Frelds Men's Fields un ‘v oof
(LS8 per Davae LSS per Davy Women s Fields)

Fully water-controtted

tnew scheme) 232
Partly water-controlied

tnew schemed .30 L
Traditional rice 490 .48 164.0
All ricet 1.01 2.09 206.0
Millet, sorghum 1.3 1.52 114.0
Groundnuts 1.08 1.67 155.0
Cotton .33 68 197.0

Notr —Average labor productivity 1s measured in terms of gross margin per person
day. Gross margins are the production times sales price minus input coss for ull variable
inputs {this excludes land and unpaid labor to which the gross margin is related).

* Mean values of sample. Local curreney 1s converted at parallel market exchange
rate (USS1 = Dalaw 6.00).

¥ Less than 28 observations.

¥ Area weighted average (fields under each group’s control).
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potentially improved levels of (food) security. Communal agriculture
suppoits the ind vidual in the fice of an uncertain environment that
lacks functioming capital and insurance markets.™ It also helps the
extended family cope with the “covariate risks™ that confront most
households in a region which i affected by unpredictable periods of
drought. For instance. families cope with drought by securing and
maintaining a joint houschold-tevel stockholding of foodgrains or capi-
tal (mostly livestock) under the contne! of the head of the compound, or
by maintiuining support relationships during times ot need with rela-
tives iving far wwav, or by forming patron-client relationships between
rich and poor at the location. The tirst option 1s the most conmon at
the study iocation.

Scale cconomies in production and long-term planning of the
houschold-level tood security stocks lead to he development of ex-
tended houscholds with the compound head functioning as the head of
a o nunesteee. " Food secanty s onby one of the mamy benetits ike
marrige arrangements. celeorations, etea that the compound head
provides. In order to provide these benetit streams to the eitizens” of
the compound economy, the =vstem has to gencrate “tas revenue’
from ity “aitizens.” This s largel ackieved throngh physical work in
conmunal tields over which the compound head has command. Contri-
butions in cash or kind from craft workers in the compound and remit-
tances from abaeni relatives provide turther resources 1o the com-
pound leadership. For ditferent tvpes of individuals i the compound,
ar tor specitic subgroaps. the imposed “tay burden™ at am potnt in
ame may ditter.

A person’s () work in comaunal avriculture (o, measured in days
per sceason) is the sum of all his or her Labor input (21 mto the com-
munal cmaricoy crops (71 by task (h):

T l L/.,'.‘. (1)

t A

Instead of working ¢ davs i communal agriculture. the person could
theoretically have spent more time in individual agriculture (kamangy-
ango) and produced more personally controlled income from crops of
his or hei own choice which vield net returns of 7, per working day in
that .eason on his or her ficlds with

r, fLR, 1, (2)

where the marginal net returns are determined by resource endow-
ments (R), technology (/7). and prices (£), and

ny o=, (3)
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where m, is the tax transferred to the extended housceholds community
through the labor input in communal agriculture which equals the in-
come forgone in private furming. Similarly, a person not involved in
agriculture could have carned more income in nonfarm activities or
could have enjoved more leisure time: both mayv be priced at his or her
marginal wiage rate. and thus may repliace r,in (3). The tax sum can be
expressed as atax rate (7,) over total actual income of the person from
individual ecconomic activity () and the mcome forgone due to com-
munal obligations Gn,):

o= o o). (4)

We are interested to turther explore what determines different levels of
intrahouschold tay burden (7)) for diftferent types of persons inside the
compound. espectally women: and how these tax burdens changed
with the imtroduction of the new rice technology,

We, therefore. attempt to explam 7, ina multivariate analysis with
demographic (721 and socioeconomic characteristies, such as status and
lincage of individuals €5 und thew specific compound (4 and in this
content test the effect of the new nice fields ¢/ tor men’s and women’s
intrahouschold tay berden from communal agriculture:

! oS (5)

Tne average results of the computation of 1, by major gooups in the
compounds and by amount of acw rece land obtained in the scheme are
presented n table 8o and the resubts of the multuivanate analvsis as
spectticd o equation (5 wre presented m table Y. The main results of
this anulvsis can be summanzed as tollows: a1 Men carry o higher
imtracompound agncultural tax than women due to communal agricul-
ture. In those compounds vath Iittle aceess to new rice technology,
men's meome s taved 7400 but women's s only tived ST (table Ry,
Women make up tor the diticrence by carrving a higher share of nonag-
ncultural commmunal work (tood preparaiean, tuel wood, child care.
et (b)) Both men and women are taxned less with icreased age, but
this reduction is hugher tor women (aGE i table 9. () Where the
proportion of new rice kand allocated to communal agriculture in-
creases. the mtracompound tvation of both men and women rises
from 6377 to 7790 ttable ¥ The relative increase in taxation is. how-
ever. much larger for women than tor men. Holding other factors con-
stant, the aeguisition of an average-sized piece of new rice lund in the
scheme (0,03 ha per adult equivalent person) feads 1o a 22,5 percentage
paint rise in women's tax but only 6.9 1n the case of men (SIZEPALE in
table ). Clearly. the new high-technology rice. which s largely grown
as @ conununal crop, impinges relatively more on women's private
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TABLE 8

NEw RicE TECHNOLOGY *ND INTRAHOUSEHOLD TaXx BURDEN (Agricultural Tax Rate)

Houscholds with Households with
Limited Access to Greater Access to
New Rice Fields* New Rice Fields*
Men:
Compound head .76 98
Upland food crop head 52 74
Other men with own field 49 .51
Other men without own field 1.00 1.00
All men (average) .74 .87
Women:
Head woman .18 .58
Head cook 41 .62
Other women with own field 8 .32
Other women without own field 1.00 1.00
All women (average) S 67
Total average .63 77

SotrcE.—IFPRI'PPMU Surveys, The Gambia, 198586,

Nore. —For defimtion of the agricultural tax rate. see eq. (4) abore,

* The average amount of new rice land in the group with little access to the scheme
is 0.02 ha per adult equivalent person and 0.06 ha in the aroup with more access. The
computations are made for a subsample of 22 compounds. with 100 women and 105 men
as individual observations.

agriculture than on men's. This tinding is in line with Boserup's
generalization that African women are tending to become more eco-
nomically dependent on their husbands due to increased control over
land by men, and that changes in the tood production system deprive
women of their role as independent producers.™ (d) In larger com-
podnds, women are taxed significantly more than men (AEA, table 9).
In compounds with more children. women end up with a reduced tax
but men do not (NOCHILD). A woman's workload in the communal
fields is reduced by her children’s assistance. Also. a woman's bargain-
ing position to escape into her own private agriculture might be en-
hanced by her having more children, which increases her standing
within the compound. (¢) Men in the highest lireage status compounds
(FOUNDER. MASTER) and in lowest status compounds (EXSLAVE)
are taxed more than the largest groups (freeborn) to which the respec-
tive dummy variables in the model are compared. The lincage variab'~
does not significantly alter women's tax burden. except the much e wer
lax on women in ex-slave compounds.

Looking at the effects of technological change in the houschold
from this intrahouschold **taxation™ perspective does. of course, focus
on the distribution of burdens rather than benefits. Tracing the benefits
distribution requires looking into marketed surplus, expenditures, con-
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TABLE Y

DETERMINANTS OF DIFFERENCES IN INTRAHOUSEHOL D Tax BURDEN AND ROLE OF NEW
Rict TECHNOLOGY ) MULTIVARIATE ANarysis

Wosmrps Mis
I- 1-
VARIABLES Parumeters Vilues Parameters Values
AGE =L 2H129%0 - K. SK - 074940 2408
AEA 026450 249 6 GIRIO0E-03 .80
NOCHILD 026490 246 K 2SH2KKE-03 1.08
HHEAD - 79280 Y .
COMPHEAD - . NIRRT 10K
UPHEAD A66R20 1.60 210540 2458
HEADCOOK | 3960991 -03 o B
INCWS2 | SA230-04 4y 1 3HOSNI0E-04 8
FOUNDER 20240 .37 AN . 27
SE LY i 027050 28
MASTER 142360 |.2% RUARE 2.56
EXSLAVE YT 22 279660 am
CRAFI 062570 R 2439 2.29
UPLAND TOW27SE-03 (1 RS 2600 | 3K
SIZEPAL T SEOS0 R0 2 R8I0 |74
(Constant) 1119270 3 W Y2480 S
I -value X320 Iovalue - 9320
IS 7N R Al
Degrees of treedom nS Degrees of treedom 9l
Nott —Variables
AGE person’s age i groups 2. ST
AbA adult equivalent persons i whole compound.,
NOCHILD number of Caddren i whole conmpound
HHEAD head woman HNYINE t
UPHEAD head of upland communal crop production (males.
HEADCOOK wornan heading the cooking umit 0 L else th,
INCWNS2 wet-season come of person carned ott-tarm ¢Dadis).
FOUNDER tounder compound « Foele O
St straniie tarmer o i 01 Gseasonal migrant taborers),
MASNSTER Master compound + 1 oelse thdormer slave ownerss,
EXSLEAVE ey osirve compound ¢ 1 ebhe
CRALT crattworkers compound v 1 ehe th
UPLAND compaound in upland viliage ¢ Toelse .
SIZEPAL wize of treld obtaned in the new nice scheme tm tally water-controlied

fand) per adult equindent person ain compound.
COMPHEAD compound head o 1oebse i

sumption. and nutrnitional etfects of the changes. This can be done only
briefly in the contest of this article

It is interesting that when the women's share of control over rice
land and crop is reduced., the marketed surplus of the rice crop dechines
(table $). This can be exphlaned by the fact that women’s truditional
rice was. and sl s, both tood crop and o market crop. By contrast,
the new male-controlied rice tields are mainly used as communal ticids
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for the common food stock of the compound. Much of the incremental
output of rice grown under the new technology adds to consumption.
During the wet season of 1988, per capita calorie consumption per day
of compounds that were only margially involved in the rice scheme
stood at 2 444, while for individuals in houscholds most involved in the
scheme. daily per capita calorie consumption was 2,556 Y The con-
sumption side of the cftfects of technological change needs 1o be evalu-
ated jointly with the production side if the overall distribution of
benetits within the svstem s to be fully understood.

More detaled analvsis of the consumption effects of the techno-
logical change in rice showed that despite the shittin controt over rice
under the new crop technology (to men, communal regimel, per cap-
ita consumption of basic tood mereased. children's nutritional status
improved somewhat. and women's seasonal weishi uctuations
reduced

Fhese changes toward  nutritional mprovement of household
members who e not direct beneficraries ot the new 1ee technology —
and i the cose of women, tdentitied as relative losers i terms of’
control over the income stream from the pew technology —snll suggest
sienificant participation m ihe benetits stream. Also. it s observed that
women. who tormerhy had aceess to their own indivodual rice tields in
the wrea that is now occupied by the scheme. wre sometimes compen-
sated by the compound head tor their lubor IpUts mto the presemt
communal tice fields with some of the produce from these fields,
Sumple average of these pavments were 2 Ke ot padds per womian's
ftbor dav. the value of which is about equatl to the wseree Litbor pro-
ductivity of women m their least remunerative mdierdual cash crop
ficlds, cotton.

Clearlv, the consumption side and the changes i mracompound
transters that result frem the new crop technofoey need to be evaluated
Jointhe with the production side of the overall distribution of benetits
withm the svstem s to be tulhy understood.

Conclusions

New agricultural technology in rice tarming in this West African setting
feads to a transtormution of the status of the crop. traditionadly a wom-
en’s crop largety grown mondividual farms. it has become a communal
crop under the authority of the tmale) head of the extended household.,
Consequently . the selection of a so-called woman's crop for promo-
tion. in order to improve the aeltare of women. his not automatically
benctited women more than men. Fhe transformation of production
arrangements has imvolved more comples changes in the svstem than a
stmple switch from rice being a women's crop to becoming a nien’s
crop. The whole intrahouschold division of labor in agriculture be-
tween men and women has been affected. The reassignment of rice as a
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communal crop, which has reduced the opportunity for women to grow
it as a private cash crop, has led some women to expand their individ-
ual production of upland ¢¥»ort crops, such as groundnuts and cotton.
The concept of “women’'s crops™ and ““men’s crops™ is therefore not
very usetul in this context. where divisions of labor by sex and by crop
have been shown to be Tess rigid than is often proposed.

The changes in the production svstem have led to an absolute
increasc in the burden of communal agricultural work tor both men and
wonen, although the mcrease was relatively more for women than for
men. Yet even after the change. men’s labor input into communal
agriculture tor the common tood stock remains much higher than wom-
en's. The role of Afrcan women i privade agriculture and in export
crop production has tended to be underemphasized.

Women's Libor productivity an mdivadual farnnng s consistenthy
fess than men's by an average of roughly 707, The difterence is manly
due to women'™s reduced access to Llabor-saving implements, to tech-
nologies of production which gmive lower crop vields, and to the limits
imposed on women's wvarkabte tarm work time by houschold chores,
Apparently the rigidities i the two sectors tmale and female individuoal
agriculture) are strong and not castdy overcome by oan efticiently funce-
tioning technotogy-evchange sostent, despite o tarr amount ot Labor
shuring by men and women i cach other's private ticlds, An allevia-
tion of these constriunts throueh programs designed to facihitate wom-
en’s access to hthor productivity —imcreasing mmplements and inputs
(seeds, tertilizery s cadled tor. Credit to women has to plav a major role
in this content.

The study tound that Tess ot the niee crop s marketed when it falls
under male control, s o communal crop, than when it was under
female control as an individuad crop. Clearly . the consumption side of
the ettects of technologieal change needs to be evaduated jointly with
the production side it the overall distibution of bencfits within the
system s to be fully understood.,

The increased expansion of communal agriculture inside the com-
pound leads to a reduced ability of individual farmers to maximize their
individual welture. The responsiveness of the whole svstem to eco-
nomic incentives s beconmng more centrilized under the compound
head. This concentrunion of economic power in the hands of the com-
pound head means not ondy that he has more leverage to imposed taxes
on compound members, but also that he has a greater ability to redis-
tribute benefits within the compound. Inetficiencies of intrahouschold
resource allocation in the compound ““mini-state™ similar to those re-
sulting from rent seeking in economies with strong state control over
scarce resources (titles) may thus develop in periods of transtormation,
with technological change in agriculture being rationed out to (male)
household heads.
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