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Women and Productivity in Two Contrasting Farming Areas of Tanzania

Jean M. Due

Average labor productivity is nommally calculated by dividing total
Qalue product by the number of workers, assuming that thévamouﬁt of all
other factors has remained constant. Marginal productivity ofﬁthe.last
unit of laborers hired is calculaﬁed by dividing_the'iﬁérease in value pro-
duct resulting from hiring these persons by the number hired.'_This paper
v éttempts to compare the productivity of women and men in two contrastii ;
agricultural systems in one region of Tanzania (Morogoro), areas not more
‘than 100 miles apart. My hypothesis is that productivity of male and female
 1abor is similar in each district but the productivity of female labor in
the two areasl is strikingly different even though females in both areas are
‘involved in famming for most of their total income.
Productivity in this paper is being measured in the traditional eéon—
.omic manner; not included in total productivity‘of females is one—-half of
the women's double day allocated to household and familyAchoras—-meal pre-
paration, child care, fetching water aﬁd fuel , and so forth. ECouiparisons
;are being made only between production of agricuitural commodities for con-
 sumption or sale, the growing of which is undertaken jointly by males and

- females.

‘Baékground
The two areas are Kilosa and Mgeta, both within 50 miles of the city of
Morogoro, the regional center and site of the Facﬁlty_of Agriculture, Fores-
‘fry and Veterinary Science of the University of Dar es Salaam. In Kilosa, a
~drier district at altitudes between 500 and 1,000 meters and with rainfall .
averaging between 800 and 1,000 millimeters per annum (1), one cropping
season per year is common; sometimes a second chp is planted after the

first crop is harvested (beans after maize or sorghum, for example) but this

" occurred for less. than one-third of the farm families sampled. In Mgeta,

1 This was predicted by colleagues in Tanzania; it was believed value of

total production -per family was three times higher in Mgeta than in-
Kilosa. : '
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'fanns are at eievations between 1,200 and 1,800 meters above sea level with
annual rainfall_averaging bétwéen 760 and 1,600 mm, (1). The higher
elevation and rainfall allow multiple cropping. How'dbes 1ébor’produétivity
dlffer in these two contrastlng farming systems not more than 100 miles
apart? ’

Tanzania is a predominantly agricul tural country with an annual per
capita GNP of $260 (in 1979) with 83 percent of the labor force in agricul;
ture (2). Agriculture, incldding livestock and-fishihg,‘contributed 54
percent of GDP in 1979, one-half of which was accounted for by agricultural
export earnings from coffee, tea, cotton, sisal, cashew nuts, ‘and tobacco
(2, pp. 134-70). | R

In order to obtain data on the present fanhing systems in those two
areas within Morogoro region a sample of 60 families was drawn from Qillages
in major bean growing areas of the region.2 Kilosa and Mgeta had the
infrastructure‘to_allow\visits ovef 12 months bf the year (with 4 wheel-
drive—vehiqlés). Each village has lists of all families farmming in the
village3, so a random sample of every jth family was dfawp from the lists
for a total of 59 (58 in Kilosa) usable questionnairés in each area.
Questionnaires were administered by university students who also utilized

the data for their BSc theses.

Farming Systems

In Kilosa, fam families' major crops were maize (the major food sta-
‘ple), sorghum, rice, cotton, beéns, and other vegetables. Averagevacreages
of each major crop are shown in Table 1 along with socioeconomic data on
families sampled. In Mgeta, maize also was grown by each family but
vegetables were much more important in the faming system. - beans, cabbage,

cauliflower, lettuce and pigeon peas (see Table 1).

Z The data were gathered to implement the Bean/Cowpea CRSP research. This
interdisciplinary research is being undertaken by crop scientists and agri-
cultural economists at USDA, Washington State, and the Universities of Dar
es Salaam, Morogoro and Illinois-UC. The research will attempt to develop
new higher yielding varieties of beans for Tanzania which are drought and-
disease resistant and to assess their impact on small fam fam111es.
Headquarters of the CRSP are at Michigan State University.

3 Families were not in any particular order on the list; each village had

about 400 families.
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Table 1. Socioeconomic Data of Farm Families in Two

Districts of Tanzania, 1980

Kilosa " Mgeta |
Number of families sampled | 58 59
Means of: ,
Age of head (years)  . . ' 40.1 45,4
Age of spouse (years) 3 ' o 33.3° 35.4
Number of wives ‘ , | 1.2 - 1.0
‘Family size AR o R 4.8 6.0
Male-persons fammingl _ 1.6 | 1.6
Female-persons farmingl ' : _ 1.6 1.8
Total persons famingl | 3.2 3.4
Years of formal schooling (head) 3.3 3.0
Years of farming (head) - 19.2 . 24.8
No. of fields operafed _ . 3.8 . 5.5
No. of crops grown ' 6.2 - 6.4
Acres of maize C : -2.5. - 2.8
Acres of sorghum v ' ' A [ 1;3.  0
Acres of beans v ’ ‘ : .5 ) 1.4
Acres of rice ' ’ o ’ 1.3
Acres of cotton & sunflower o o : I 1 ‘
Acres of cébbage _ B .: R o | - .8
Acres of cauliflower ‘ 0 i .6
' Acres of cassava .1 ‘ .3
Acres of pigeon peas : .1 f 7
Acres of onions , ‘ 0 .1
Acres other ’ . _ 1.2 | 1.7
Total Acreage  , _‘ : o . 8.4 8.4

1 person equivalents in full time farmming were calculated as follows: »
Adult males and females 18 years and over 1; males and females 12-17, .5;
and males and females 8-11 years, .3. If persons were faming less than 12
months, a percentage was calculated. : i
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Data presenfed in Table 1 show that the families in Mgeta are slightly
older, larger and have more persons in full time faming (3.4 compared to
3.2) than families in Kilosa district. Average years of fomal education of
the head of the househdld were very similar; Mgeta families had more years
of faming experience and the.ratio of females to males was slightly higher
than in Kilosa.

Average acreages of crops grown per family were also 1dent1ca1 ---8.4
in each district. -(This average was calculated by totalllng all acreages
used; if one shamba (field) is used 3 times during the year and was 1 acre in
size, that shamba accounted for 3 acres.) ‘The Mgeta families had smaller
famms used ﬁore frequently during the year; in Kilosa only 18 acres were
double cropped; tﬁese acreageé were all in beans and averaged .3 of the 8.4
crépped acres per fam. In Mgeta such data were not available.

In each of the areas maize was the most important crop and was grown.by
every family. Beans also were grown by every family but one in Mgeta
district but only by 43 percent of the families in Kilosa in 1980.4 Major

crops with the number of families growing them are shown below:

Kilosa Mgeta
Maize : ’ 58 : 59
Sorghum 36 1
Rice ' 32 0
Cotton ' : 27 S0
Beans o S ... 25 58
Sunflower 31 0
Cassava 11 21
Pigeon peas v 13 © 33
Cauliflower . 0 42
Cabbage ' » 0 49
Lettuce .0 . 22

Lzsbands‘énd wives jointly made decisions on which crops were planted in

83 percent of the families in Mgeta and 85 percent in Kilosa.

Value of Total Production

When calculating value of total production (VIP), a dec131on had to be
made as to whether to use govermment guaranteed prices or open market prices
for those products that were sold. The govermment had guaranteed prices for

cotton, sunflower, and the major staple grains and pulses — maize,; sorghum

4 Although we were told that Kilosa district was a major bean growing area
by Ministry of Agr1cu1ture (KILIMO) officials, only 43 percent of the
families grew beans during 1980.
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and dried beans. Furthermore, the govermment tries to enforce:mgrketing of
those products through the official marketing agencies. There is no open
market (to any extent) for cotton; however, for food grains and pulses the
open market price was several times higher than the goverment price
‘depending on the time of year. The govermment price remained constant over
the country and'over_the yeér. A comparison of average prices (in Tanzanian

shillings per kilogram) for major crops grown.in 1980 is shown below:

Major crop Government price Open-market price5
Maize 1.00 2.50
Sorghum - 1,00 ‘ 3.00
Rice 1.20 - 2.00
Cotton 3.25 0
Beans (dried) - 3.50 ‘ ~5.00
There were no guaranteed government prices for the vegetables — cabbage,

cauliflower, 1ettuée,.and green beans. Thus the Mgeta famers had much less
access to governneﬁt4gﬁaranteed prices for the crops which they produced
than the Kilosa fammers.

Since most.of the fam families sold their crops at open ;arket prices, .
the prices ﬁhich they reported were used in valuing botﬁ produétion and
cdnsumptibn (Table 2). Consumption of a given crop was valued‘at the same
‘price as any of the crop sold. :

Table ‘2 compares average value of total production per f;nn in the two.
areas together with the ﬁercentage of production consumed. * It will be hoted
that average value of total production per family is remarkably similar in
the two districts as is the percentage of the total crop consumed In
Mgeta, maize was grown for home consumption; 99 percent of the maize was
consumed; in Kilosa only 55 percent of the maize grown wés{cqnsuméd.by the
farm families. Mgeta families grew twice as many beans as Kilosa families
selling over one-half of them as either dried or green beans. Mgefa fami-
‘lies also grew fewer cereals but more vegetables including pigeon peas. In
both districts it was impossible to obtain accurate data on minor crops

grown for home consumption; it is certain that Kilosa families also grew

vegetables but the enumerators did not record them except in the category

5 Obtained in markets in the region by Dr. Anandajayasekeram.
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‘Table 2. Avefage Values per Family of Farm Production (in Tanzanian

Shillingsl), Kilosa and Mgeta Areas of Tanzania, 1980

Kilosa v ‘ Mgeta

Valug % Consumed | Value % Consumed
Major crops produced - Tsh ‘ % Tsh - %
Maize 2,306 55 1,942 99
Sorghum » ‘ 1,082 53 24 : 100
Rice 1,134 43 0 0
Cotton . _ | 475 0 _ VO 0
Beans | , 490 67 997 46
‘Pigeon peas 16 96 547 20
Sunflower 251 20 | 0
Cabbage | 0 0 - ssl 18
Cauliflover 0 0 1,050 6
Legtuce 0 : 0 ‘:177’v 17
Cassava? | | 0o 0 73 100
Onions 0 0 L 53 40
Other 605 65 764 30
Total - 6,449 50 6,508 47

1 Tanzanian shilling was eqﬁivalent to U.S. $0.125 at the time.

2 TIncluded in other.
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"other". 1In Mgeta the major crops under other.were potatoes, bananas, and
plums. Many families sold plums as well as using them for consumption.

| As would be expected with perishable vegetables, there was much mofe
waste of crops intended for sale in Mgeta; this was estimated to be 7 per-
cent of total production. These were vegetables prepared for market and not
sold or for which no transport was available to take them to market. In
Kilosa reported crop wastage was less than 1 percent of total production.

Thus my second hypothesis, that women's produétivity in the two areas, '

(based on the assumption that value of total production per family woulu be
much higher in Mgeta than Kilosa due to ﬁultiple cropping in Mgeta) is ’
invalid since average value of total production per family was almost

identical in the two areas.

Value of total cash income

' The average total -cash income per family from famming was°3;249 Tsh
($406) in Kilosa and 2,966 ($371) in Mgeta. Hﬁw did sources of cash income
compare? They are shown in Table 3. Livestock sales (including poultry and
eggs) were slightly higher in Mgeta than in Kilosa; ownership of sheep and
goats also was more common in Mgeta than in Kilosa. Opportunities for off-
farm employment were more numerous in Kilosa than in Mgeta; in‘Kilosa some
11 male family members were teaching, working on construction,:butchering,
wood cutting or doing road work, four female members obtained off-farm in-
come ffom.nursing, teaching, trading or selling pombe (beer). In Mgeta 7.
males found off-farm employment in construction, marketing, tailoring, and
woodworking. Three females had employment in marketing and w&rking in
hotels. | ’ ' ,

Not only were families asked to recall amounts of produéts grown and
sold, they also were.asked to estimate their total cash.incomé:by ranges in
order to estimate their totai income for the year, These‘daté are preseﬁtéd
in Table 4. 1t will be noted that Mgeta families estimated their total
family income at about 5,000 Tsh>while Kilosa families' estimates were
closer to 2,000. The estimated ranges are considerably below the recorded

incomes in Kilosa and above them in Mgeta.
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Table 3. Average Total Cash Income of Sampled Families (In
Shillings) in Kilosa and Mgeta, Tanzania, 1980

_ Kilosa  Mgeta _
Cash income sources per family: - Shillings

Crops | : 3,249 - 2,966
Livestock sales : o101 - 294
Off-fam employment'- male : 244 156
female | _ ' - 82 110
Gifts & other - male v 42 17
female . 0 o
Sub-total (off-fam) _ 368 283
| ' Total family ¢ash income : :- 3,718 3,543

Table 4. A Comparison bf Estimated Range of Total Income by Sampled

Families in Kilosa and Mgeta, Tanzania, 1980 (in Tsh)

Kilosa | gggég
Number of - Nuﬁber of

Income range (Tsh) : Families _Z Families %
Less than 1,000 S 1 2 ol 2
1,000-1,499 8 14 3 5
1,500-1,999 - : 16 27 4 7
©2,000-2,499 - 14 24 6 10
2,500-2,999 ' 7 12 3 '5
3,000-4,999 3 5 17 29
5,000-7,499 8 14 16 27
7,500 & over 12 9 15

59 100

Total 58 100
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Farm capital owned

Our data confirm the small investments in capital assets (tools and
farm equipment) on traditional Tanzanian farms; average value of capital
owned in 1980 was 185 Tsh per family in Kilosa; capital acquired was primar-
ily hoes, pangas (large knives), axes and bush knives; averagejdepreciationA
for the yedar was 56 Tsh6. Capital equipment was similar in Mgéta with an
average v@lue of 180 Tsh per family; average depreciation costs on this

equipnent was 78 Tsh per annum per famm.

Operating costs

Very little hired labor was utilized in either district - only Magole
and Dumila in Kilosa reported both tractor hiré (8 fénilies) apd hired labor
'(1); in Mgeta only Tchenzema had each of these costs. Tchenze?a‘also ﬁad
costslfor seed, fertilizer, chemicals and transportation. None of the Kil-
osa villages used purchased seed or fertilizer. A comparison of operating

costs per fam (including depreciation) is shown in Table 5.

Use of family earnings

'.pr were'net:family earnings allocated between consumption and savings?
It is seen from Table 6 that when average family incomes from crop and live-
stock’saies (less féﬁn’operating costs) are added to off-fam income and
- gifts, the annual cash incomes per family in the two areas were almost iden-
tical [3,442 Tsh ($430) in Kilosa and 3,369 in Mgeta]. Family living expen-
ditures averaged 2,485 Tsh in'Kilosa and 3,205 in Mgeta, leaving 957 Tsh
($120) in Kilosa and 164 ($20) in Mgeta for saving or other uses. |

Labor - tilization in production

Data gathered in Kilosa allowed a comparison of average total amounts
of labor needed by crop for land preparation, planting, weediﬁg, harvesting
and marketing activities. These totals are shown in Table 7 ds are the
percentages of total labor which were contributed by females for each crop;
In order to obtain these labor utilization data assumptions had to be made

as to the adult,equivalgﬁcies of persons of different ages and sexes working

OEach family was asked the price of the capital items and its expected life.
Depreciation was calculated on a straight line basis from data given on cost
and 1life expectancy.

o !
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Table 5. A-Comparisbn‘of’Average Farm Operéting Costé (in Téh)

per'Family,‘Kilosa and Mgeta, Tanzania, 1980

: : , . Kilosa = yggggf :
Hired labor : ‘ o  . -“' 5.0 20 “
Seed S e 36
Fertilizer i ST e S .  0  _". 18
Manure » R e : 0 - '
Chemicals | ’ o 0
Rental of Machinery 215
Depreciation : L 56 - 78
Transﬁoftation : _ _ . . _0 : 4

Total - ; SR 276 174

* Estimated to date.

Table. 6. Use of Average Family Cash Earnings (in Tsh)

In Kilosa and Mgeta, Tanzania, 1980

Kilosa Mgeta

 shillings
Crop sales = ' _ 3,249 2,966
Livestock sales ' 101 v 29
| Less farm operating costs : 276 ' 174
Net fanh cash income ' 3,074 3,086
Off-farm income & gifts ‘_ ' . 368 283
Total net cash income 3,462 3,369
Familj;living expenses v L 2,485 3,205

ﬁalance 957 . 164

DUE/WOMEN. 9



-11-

at differingllengths of time in production. ihe equivalencies used atﬂthe'r
Department of Rural Economy, University of Dar es Salaam (called Morogoro
‘equivalencies) are adaptations of Collinson (3) and. Ruthenberg (4) and are
as follows: ‘ | o
Age  10-14  15-19  20-50  Over 50
Males .25 =~ .67 1.00 .67
Females .25 .60 .90 . 60

Conversatlons with Tanzanlans and actual observatlons of agrlcultu al
production by the author noted the need for equality of work of males and
females of the same age; it is true that males may accomplish more per day
in heavy work (e.g., hand ploughing); however, in some aotivities (e.g., har- .
vestlng) data supports female superior accomplishments; thus over-all equlva—‘
lencies. Since the Tanzanian data arrived at 1111n01s already converted to
Morogoro equivalencies, the author adjusted the female labor upward (by divi-
ding by .9) in those cases where equality was not eSﬁablished,\to,accompiiSH
equality of effort by each sex, on average. In this>decision-i aﬁeinvagreer
ment with Delgado who wrote: | o

"The conclusion is that there is very little or no basis for
estimating that a female worker is worth less than a male worker in ‘the -
same age group." (5) S

The distribution of labor by major crop per acre was'remarkably similar
in the three villages in Kilosa whether the Morogoro or Illinois equivalencies
were used. Cotton utilized more than twice as much labor as meize; sorghum,
beans and rice used approximetely the same amount of labor periacre (approx—
imately 31 days a year). Sunflower uses approximately one-hal f that of beans .
and rice. Thus cotton was the most labor intensive and sunflower the least
(Table 7). - The Due equivalencies show higher:total'days per acre; some of
this increase is simply due to rounding of decimals in recalculating female
equivalencies. » ' :

However, it is the distribution of labor betweep the sexes. for each
major crop which is the most interesting. Menjput;in.more labor in all .
major crops except beans and rice in Kilosa district; in the:production of
rice and beans women invest 59 and 67 percent of the 1ebor regpectively.
This type of information is 1mportant if changes 1n varieties or sequenc1ng

of crops is recommended in the area.
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Table 7. Average Labor Utilization on MaJor Crops per Acre, Kllosa,

Tanzanla, 1980, Based on Morogoro and Due Adult Equivalencies

Major Crop Total Labor Days per Acre - Percentage Fémalegggr Acre

Morogoro Due Morogoro Due
Maize o 22 46 48
Sorghum 31 32 38 40
Rice 31 33 64 | 67
Cotton 49 51 37 40
Beans 32 : 34 : 56 59
Sunflowerrl . 18 .18 - 36 | 37

Using these labor data, average gross returﬁs per acre from each majbr
crop and average grdss retﬁrns per labor day per acre can be calculéted;
these are giyen in Table 8. Note that these are gross returns calculated
"~ without 'subtracting charges for land, inputs or labor. Data in Table 8
indicate that the highest gross returns per labor day come from maize, beans
and sorghum and the lowest from cbtton. Since the official hinimum wage’ﬁas
13.10 Tsh per day in rural areas at the time, gross returns per labor day -
from one acre of cotton yielded slightly more than the minimum wage,_maiie
yielded 3.7 times and beans 2.6 times the minimum wage based on the time
allocations given by the sampled families.

If'these daﬁa on gross feturns per labor day per acre are ﬁsed, along
with tﬁe percentage ofllabor time aliocated between the sexes, to calculate
differences betwéen.maleband female earnings in Kilosa district males would
earn 87.58 Tsh per day growing one acre of all of these crops and females
would earn 83.12 Tsh. By this method of calculatlon, average male produc-
tivity is 5 percent higher than female. However, on average females contri-
buted‘48 pércent of total labor requireﬁents. If the average femal e gross.
returns of 83.12 Tsh is adjusted by multiplying'by 50 and dividing by 48 (so
that average returns are calculated on an equal number of days' worked),
average female gross returns per labor day would be 86.58 -- almost

identical to the male returns.
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Table 8. Average Gross Returns Per Acre and Per Labor Day (in Tsh)

by Major Crops, Kilosa, Tanzania, 1980%

i Average Average Gross Returns
Average Gross Labor ; Per Day

: Yield (kg) Returns Requirements Per Acre
Major Crop Per Acre Per Acre Per Acre (Tsh)
Maize : 430 © 1,075 22 48.9
Sorghum 309 927 32 29.0
Rice 326 652 33 - 19.8
Cotton | 254 826 51 16,2
Beans 231 1,155 34 ' 34.0

Sunflower . 234 410 18 22.8

_ *Thisbassumes no charge for land, equipment or labor for any crop.

Available also for the Kilosa area is the utiliiation éf labor by fam-
ing operation by major crop (Table 9). Weeding and land pfgpar@tion were
the large users of labor in the farming operatiqn;vweéding took 34 and land
preparation 31 percent of total labor time, respectively. Almost equal days
were allocated to planting and harvesting (27) with only 6 dayéito marketing
of crops;' The marketing data are not reliable, in the judgnen£ of the auth-
or, as many families recorded no time for marketing when they had sales of
produce.’ Cotton took the largest amount for land preparation and weeding,
beans the largest number of days for pianting, rice for harvesting and sorg-
hum for marketing. The only spraying was done for cotton (5.7 days per
acre). ‘ ‘

| The percentage of the labor days contributed by females is shown in.
Table 10.‘ Although females contributed 48 percent of the totailiabor, they
contributed 58 percent of the harvesting, 55 percent of the plgnting and 52
percent 6f the weeding. Had the marketiﬁg data been more accurately record-

ed, total female participation probably would have been above 48 percent.

7 Faculty members at the University of Dar es Salaam, Morogoro :stated
that 2 days a week per family is spent marketing. Tt is on this basis and
on the basis of sales that I suggest.that marketing allocations are under-
reported. ' '
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Table 9. Labor Utilization by Task by Major Crops Per Acre,

Sampled Families, Kilosa, Tanzania, 1980

Land preparation
Planting
Weeding/thinniﬁg
Spraying
Harvéstingbv
Marketing

Total*

Maize Sorghum Rice Cotton Beans Sunflower Total

Number of days

8.6 9.7 9.3  14.3 11.0 ~ 5.6 58.5
1.9 4.0 5.1 7.7 5.9 2.7 27.4
9.2 10.4  11.4  16.6 11.3 6.4 65.6
0 0.0 5.7 0 0" 5.4
2,0 5.4 7.3 3.8 5.9 3.4 27.0
.3 2.5 0 2.5 .6 b 6.3
22.0 32.0  33.1 50.6  34.0 - 18.5 190.2"

~ *Totals are slightly different from Table 7 due tb rounding. .

Table 10. Percentage of Labor Days per Acre Contfibﬁted by Females

by Operation by Crop, Sampled Families, Kilosa, Tanzania, 1980

Land preparation

Planting

Weeding/thinning :

Spraying
Harvesting

Marketing -

Maize - Sorghum -Rice Cotton Beans Sunflower Total

y
44
52
51

%
37
41
43

0 .
46

16

40 .

%
61
77
65

0
71
50

67

%
39
48
51
0
51
31

40

%
55
60

0
69

9
59

%
34

40
40

z .
46
55
52

0
58,
21

48
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How Do Families Assess Their Level of Well-Being?

i .
Good Life An additional set of questions was asked to enable

10 , the researchers to know whether fam families believed
their level of well-being had improved.ortdeteriorated
over time. The scale used was,develbped ﬁy Cantrild
for use in cross-cultural comparisons; it allows éaéh
family to determine their~currenf level of we11~beiﬁg
on a scale of 0 to 10; the scale is shown visuallv in
the formm of a ladder with the "good 1ife" at the top
and the '"bad life" at the bottom. Fanil%es in Mgeta

saw themselves at a slightly higher level of well-

-

' being than Kilosa families (5.5 compared with 5.0).
Bad Life Kilosa families believed that théy were better off 5
» years ago than curfently (5.4 compared with 5.0)
while Mgeta families saw improvement over the 5 years from 4.8 'to 5.5. Both
areas expected to be at higher levels of well-being 5 years hence than
curreﬁtly,,with Mgeta families the more optimistic (6.9 compared'with 5.8).

These contrasts are shown in Table 11,

’ " o co ,
Table 11. Assessment of Average Levels of Well-Being by Sampled Families,
Kilosa and Mgeta Districts of Tanzania, 1981 (out of a poséible 10)

‘Kilosa . "Egggg"
Current rung of ladder 5.0 5.5
Level 5 years ago 7 o 5.4
Level 5 years hence ‘ 5.8 6.9

% Cantril, Hadley, "A Study of Aspirations," Scientific American, Volume‘
208 No. 2, February, 1963, pp. 41-45. '

I..
“"When families were asked which three items Qere most impor#ant in the
"good life', the three mentioned most frequently in Kilosa were a good har-
vest and enough food, a metal roof on the house, and enough money to live
well. 1In Mgeta a house with a metal roof ranked first;’ good health and
enough food second, and good clothing third. So food and housing are high

priority items for these families in both locations.
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When ranking priorities of the "bad life",bKilosa_families'staﬁed con-
sumer goods shortages and high prices, no monej orkpovéfty and bad harvests.
Mgeta families ranked hunger or food shortages first, a poor house second,
‘and consumer goods shortages and high prices third. Consumer good sﬁortages
have been severe in Tanzania in recent years due to-fofeign exchange cén—'
straints and tranéport difficulties; family members often have to line up

for more than an hour to obtain ketosene,»milk, and other items.

Variation in value of total production (VTP)

Multiple ‘and bivariate regressions were calculated to determine those
factors which accounted for most of the variation in value of total produc—
tion. :

(A) Seventy-four percent of the household heads in Kilosa stated that

"~ the major objective of the fanning enterprise was_toiprovide ade~
‘quate food for the family and money to cover ‘other family living
expenditures. Thus it was hypothesized that two_ihdependent vari-
ables, value of total food consumption (Xj) and total cash family
living expenditures (X2) would explain a high degrée of the vari-
ation in VTPY; the equation took the following form:
VIP = a + bjX] + byXo where X] and X are measured in
shillingsl0 | | ‘
Results of this multiple regression gave the fo11owing equation-
(with T values in brackets): |

(1) VTP, = -2935+ .8940 X; + 2.6879 X,
- (2.7080)  (7.4772)

The resulting R? was .61 ahd both variables were significant - (p < .05).
Thus two variables, the value of food consumption and total cash family
living expenditures explained 61 percent of the variation in VTP iﬁ Kilosa
- district, “ ‘ '
) in.Mgeta 67 percent of the families responded that their major objec-i
tive in farming was an adequate food supply for the family and 28 percent
gave income as their primary objective. Results of the regression in Mgeta

were:

IThis is contrary to current consumptlon theory whlch states that consump-
tion is primarily dependent on family income.

Remembering that other important varlables are omitted temporarlly
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| (lﬁ)'VTP =3,134 + 1.0434%; + .1011X
o (4.8517)  (.5612)

E The R2 was .37 and only food consumption was s1gn1f1cant (p < .10).

(B) Since it is: obv1ous that the prov1sxon of adequate food for family
consumption is an important determinant of value of total produc-
tion‘in beth areas, it was decided to see if families increased
acreage in order to accommodate increased family size. The resul-
fing equation was X3 = a + by X4 wnefe X3 is acreage and X4 total
family sizelO, Results for each of the districts were as
follows:

(2 X3 = 2.4772 + 1.2558 X5 RZ = .25
(4.1622) - -

Thus 25 percent of the variation.in acreage 1is accounted for by
size of family, 1f family size is increased by one person, acreage
planted will increased by 1.26 in Kilosa district. While size of
family accounts for 25 percent of the variance in acreage, total
labor equivalents available accounted for only 15 percent. Thus
family size has more influence on total acreage planted than total
labor equivalents available. »

If one disaggregates 1abof availeble by sex, the resulting R2 remains i

_at .15 and both male (X5) and female (Xg) equivalents are s1gn1f1cant. The

‘equation becomes (w1th T values in brackets): ‘

(3k) X3, = 1.0760 + 2.6404 X5 + 1.9809 Xgq
(2.3879) (2.4210)

If one additional adul t male is added, acreage planted is incfeased.by 2.64°
acres compered with 1.98 if one adult female is added.

In Mgeta, thelcefreSpqnding equation of acreage and family size_showedn
and R2 of .0004; thus family size had no significant effect on acreage
plante and labor equivalents available accounted for only 3 percent of the
' acreage variance.> This is not surprising since Mgeta familiee have limited
land:availafle and more acreage allocated’to'crops for sale.

(C) Tanzanian agricnltural economists working in traditional
agricnlture are convinced that labor is the major constraint in
increasing agricultural production. If so labor shculd have a
significant effect on the variation in VTP, When total labor (x7)
wasrused as an independent variable, the resuiting equation was:

(4k) VTPk = —611 + 2,292 X7  for Kilosa: d1str1ct.
(2.6575)
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The resulting RZ was .12vand labor was significant at the 99
percent levellO, Thus; in Kilosa district, adding one ‘adul t
person to the faming enterprise increased VIP by 2,292 Tsh and
labor expiained 12 percent of the variation‘in VTP.
In Mgeta, the equivalent regression had an R2 of .0l and total labor
‘was not significant (p < .10). ' |
When labor is disaggregated, and male labor (Xs) is_regressed against
VTP the resulting equation was |

(54) VTPR’— 2,488 +.2,567 X5 The resultlng R? was .065 and X5
(1.9277) :

was significant at the 90 percent level. ' Thus male‘labor accdunced for only

6.5 percent of the variation in VIP; if male labor is increased by one unit,
VTP in*Kilosa district is increased by 2,567 Tsh.. In Mgeta, male labor was
not significant at the 90 percent level.

What is the influence of female labor (Xg) as an independent variable?
The R2 now félls to .037 and X4 is not significant (significant oﬁly at the
84 percent level). Thus female labor explains only 3.7 percent of the vari-
ation in VTP in Kilosa district: o

(6 ) VTP = 4,429 + 1,420 Xg
(1.4190)

Thus, if female labor is increased by 1l unit, VIP in Kilosa increaged by .
1,420 Tsh. | | |
From this analysis, the marginal productivity of female labor‘is 1)420
Tsh compared with 2,567 for male laborkor female lébOrvproductivity is 55
percent of male labor'prOduCtiQi;yﬁin Kilosa district.
In Mgeta district, the R2 was .02 and female labor was not significant.
(D) What other factors explain significant variations in VIP? One
would expect acreage (X3), total labor available (X7), education
(XS); experience on the job (number df years faming Xg)11
operating costs (Xjg) all to be important variables. In Kllosa,
these variables explained .88 of the varlatlon in VTP with

~acreage alone explaining .82 and fam

T This coefficient was negatlve and not 31gn1f1cant and thus dropped from
the equation.
DUE /WOMEN. 16



-19-

operating costs .06; each of these variables were significant;

education had a negative sign and with total labor available, was not -

's1gn1f1cant (p < .10).

(7,) VTP, = 1,064 + 545.78 X3 + 90.03 X7 - 101.15 Xg + 3.60 Xjq
(4.4962) (.2521) (-1.2149) (5.2271)

In Mgeta, the same variables resulted in the following equation:

(7,) VIR, =1 892 + 363.42 X3 + 366.61 X7 - 12.29 Xg + 1.72 X]p
_ (3.6631) (.8823) (-.5287)  (1.3839)

In Mgeta these variables accounted for .31 of the variation in VTP;

- acreage alone accounted for .26, farm operating expenses for .03 and

labor for .0l; acreage was the only significant variable. Again educa-

tion had a negative sign.

Thus the conclusion is that acreage is the independent variable which ex-

plains most of the variatiqn,in VIP followed by farm operating costs; in both

areas.

 In both areas adding one more shilling of fam operating expenses has a sign-

1f1cant effect on value of total production; in Kilosa one addltlonal sh1111ng of

fann operating expenses increases VIP by 3.60 Tsh and in Mgeta by 1.72 Tsh.

-~ (E)

Since the value of food consumption was such an important determlnAnt of‘
variation of VTP in (A), it was decided to use total value of food con-
sumption (X1), farm operating expenses (X]g), and male (X5) and.femele'
(Xg) labor equivalents as the 1ndependent variables' affecting the varl-

ation in VIP. The resultlng equations were:

C(8) VTPk = 474 + 1.0580 X; + 689.6254 X5 - 51.3145 Xg + 5.9038 Xjq

(6.7511) (1. 5774) (-.1558) (19.7068)
In Kilosa these variables explained 92 percent of the variation in VTP

but only food consumption and farm operating costs were significant. In

Mgeta ‘these variables expléined 39 pereent of the variation and‘tbok the

following form:

(8,) VTR, = 3,099 + 1.1067 X; - 239. 3978 X5 - 291.716 Xg + 1.3687X1g

(4.6250) (-.3370) (-.5356) : (1.1598)
In Kilosa fam operating costs explained,68 percent of the variation and

value of food consumption 17 percent; both male and female labor eqtiva-

lents were not signficiant (p < .10). Thus in Kilosa area, where a few

of the samplied families used purchased inputs, an .increase of 1 Tsh for
farm operating expenses increased VIP by 5.90 Tsh; hence fams are not

at equilibrium.
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~(F) Finally, colleagues at the HarvardeMlT/WID Workéhop suggested that in
the Kilosa'area where labor inputs by sex were'available for each crop,
a regression be run to determlne whether or not VTP varled by the
percentage of female labor allocated to crop acreage of each crop (n.
The equations took the following form:

- m - .n

(9) VTP = a + bY where Y = I I Z; Xy
i=1 j=1 , _

when Z is .the acreage of each major crop grown per family and'X{j is

the perceﬁtage of ‘total labor which is female utilized on each crop -

acreage. A similar equation was set up for male labor. ' The results

were as follows

(9k) VTP, = -467 + 1659 Y fo: female 1abor and
R (11.9640) |
(10,) VTP, = 182 + 1571 Y for male labor 10
(6.7110)

In 9, the RZ was .73 and in IOk, it was'.46;yboth_male and fehale
labor were significant.  Thus 73 percent-of the variation‘in tptal value
of production in Kilosa is explained by the percentage of female labor
utilized on the acreage of each major crop grown,. and marginal
product1v1ty of female labor by this calculatlon is' 6 percent hlgher
than of male labor utilized on crop acreage.

Similar data were not available for Mgeta.

(G) Since acreage of different crops'yield differnt amounts of VIP depending
on the prices of each crop, one f1nal calculatlon was made to determine
‘relative average amounts of VTP earned by female labor multlplled by the
VIP of each major crop per farm. In other words, instead of u31ng acre-
age of each major crop, as in (F), VTP of each major crop preduced per
famm was used. - Results were gimilar to those in (F); (llk) female
" labor produced 3,424 Tsh compared with 3,052 Tsh fof male labor, on
average; thus female labor was 12 peiceht more productive than male on

average.

Summary and conclusions

The focus of this paper wes ap‘attempt to compare male and female pro—.
ductivity in two contrasting farming systems in Tanzania. My hypotheses were
first, that male and fenalezproduetivity were equal in each area, and second,
that female productivity was much higher in Mgeta (with multiple cropping)
than in Kilosa (with single cropping). - It turned out that average value of
total preduction per'family was ahnesc identical in the two areas, and slnce
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“the ratio of females to males was 1.12 to 1.0 in Mgeta éomparedito 1.0:1.0 in

‘Kilosa, female productivity would not differ markedly in‘tbe'twb areas if

they shared equally in farm operations. Thus the second hypothesié is not
substantiated until comparable labor utilization data can be gathered for
Mgeta. As vegetables are a more labor intensive ctop; fenaleblabor inputs
may be a higher percentage of total labor in Mgeta than in Kilosa.
| Data do.substéntiate the first hypothesis. ‘If one sums thé'labor days
‘worked per major crop, females provide 48 percent of the labor in Kiiosa;
similar data were not available for Mgeta. However, females' cphtributuon to
major crops varies; they contribute about 48 percent of the maize labor
requirements, 67 percent for rice and 59 percent for beans;  allocations for
sunflower, sorghum and cotton were approximately 40 percent. Females
conﬁributed 55 percent of the weeding, 58 percent of the harvesting; and 52
:pércent of the planting. Since prices received for these crops varied, if
one takes female labor contributions multiplied by average value of
production of each major crop; female productivity is 5 percene higher than
male productivity in Kilosa (equations 9 and 10)._: | v
Another way of comparing productivity is to look at those;factOts that
influenced value of total production (VTP) in each area; it waé found that
" these independent variables had the following effect on the variation in
VIP (Those variables whiéh were significant (p < .10 or lower)_are starred,

- numbers correspond to equations in the text):

Kilosa - ‘Mgeta

RZ . R2

1. Food consumption* & family living expenses* .61 : .37

4. Total labor equivalents per family* .12 | .01

5. Male labor equivalents per family*. .065 . N.A.

6. Female labor equivalents per family* , .037 I_ .02
7. Acreage*, farm operating expenses*, fommal -

-education, male and female labor :
equivalents . .88 . .26

8. Food consumption*, famm operating expenses¥*
male and female labor equivalents .92 G .39

9. Female labor* as a percentage of total
~ labor utilized multiplied by acreage of _
each major crop* .73 N. A.
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R2 - Rr2
Kilosa " Mgeta
10. Male labor* as a percentage of total
labor utilized multiplied by acreage¥*
of each major crop ; 46 ' N. A.
11. Female 1abor* as a percentage of total = o
labor utlllzed mu1t1p11ed by VIP of each ' shillings
major crop » 3, 424 ~ N.A.
11. Male labor* as a percentage of total '
~labor multiplied by VTP of each major .
crop . . ‘ - 3,052 N. A.

These results can be summariéed in terms of this paﬁef as follows:
total labor equivalents account for 12 percent of the vériation‘in VIP in
Kilosa but only 1 percent in Mgeta§ male labor per family accounted for 6.5
percent and female labor 3.7 percent. Value of food consumption, acreage
planted, and farm operating expenses were the mostksignificaﬁt variables in
accounting for variation in VTP. 1In equations 9 and 10, the addition of one
female laborer per family increased VIP by 1,659 Tsh whereas the addition of
one adult male laborer increased VIP by 1,571 Tshlo;i This would estimate
bmarglnal female productivity at 106 percent of male, other things being
equal. Average. productivity of female labor was also 12 percent hlgher than
male productivity (equation 11,)..

There is no doubt that much more research is ﬁeeded. It is sufficient
to conclude and document that women in traditional agriéultural production
in many parts of tropical Africa not only do the household tasks but contri--
bute significantly»to agricul tural production; in Kilosa they contributed 48
percent of the total labor. This paper substantiétes the equality of female
and male marginal labor productivity in Kilosa and documents more fuily the

importance of females in the farmming systems.
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