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1. Introduction
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The design criteria used by MAJI for rura) piped water schemes
officially stand at 30 liters per capita per day and 45 liters per day
as a future target. There is little factual basis for such crlteria.
Few attempts heve been made to obtaln accurate estimates of the per
caplta water consum@tlon in dzfrerent env1ronments.' The studies that
have been done have been based on small samples, on quﬁstlonlng people
rather than on meqsuring, ﬂnd have concentrated on unimproved water
supplies. The results pomnt to very low per caplta consumption in

rural areas (see below)

No studies have been done of water consumption under "optimm"
conditions, i.e, once a properly functioning supply system with an
adequate number of outlets has been installed, Yet it is very imporient
for design purposes to know how much water people will use under optimun
conditions, ZEepecially when as many people as possible have to be
gupplied with good water at o minimal cost. '

- The purpose of this report is to contribute to filling this gep
by providing data on the water conswmpiion in a village with a reago-
nably good piped gater scheme,

2. Results of previous research on per capiis water consumption.. -

D, Varner (1969) has done comperative research in nine villages -
in three districte of Tanzenia {Pare, Kilimanjaro and Morogoxo). His
sample sizes ranged from 8 to 33 households per village (10% to 40% of
tota;),J.With few exceptions the watersources were unimproved water

holes: and gitreams,

In the three Viiiages iﬁ*Paré district fhe o#érall éverage found"'
was 4.5 liters per capita per day. Long distances to watersources
(about 3.5 km) appeared to be the explanation of this low rate of

consunption,



In e four villages in Kilimanjaro an owerall awerage wes found
of 9 liters per capita per day, whereas in the two Morogoro villages
the overage was 13.2 liters.

¢, Perster (1970) calculated the per eaplta consumptlon in eleven .
villages in Nzeva dlstrlct.- HlS samples ranged fron 4 - 17 households
per vilLage. As the mize of the v1llages is not given i% is not
posgible. to know the percentage_of coverage, DBetween villages the
averdgeffound ranged from 3,5 to 20 litérs.ﬁer-capita. But the overg%;;

average daily consumption per capita was 12.6 1iters.,

White, Bradley snd White (1972) give data on water consumption

from 19 nlaees in henyn.and Tanzania7 all without domestic connections,
The rﬂnue 1s ded ~ 20.8 llters per canlta, with an average of 11, 2 SR
lite;s. (Drawers of Water, p 119) .

These'findings have béen summarized in table 1. Obviously a
large number of variables all-hdve ahﬁefﬁect on the per capita water
consumption. These have been dlscussed in most detail by White, Bradley,
White(p. 120 ff.) The most important factor is whether water is piped
into the nouse or has to be carried, Other factors are the gize, and
age and sex composition of the household; the cost of water in ‘terms
of money or, energy expended7 which is determined by the &V&l]ablllty
of water and “the ulstande'betw%en “the" supply point and the home* the
level of materlal wealth as it affects the cultural standards, the
household compositlon, and the poeition of the women; the type of -
container uged to fetch water. The relative impoértance of such factors’
is still incompletely knoWn and varies from one commumity to the other,
although digtance ‘and household size are found to be of more general
significance, Individual idiosynorasies cause large differenc es in
woter use. between households in otherwise similar circumstancea,

A

*
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3. Methodology

There are two ways. of obtaining data on water consumption:
A, by interviewing the consumers on their water use habite, and
' i

B. by meaguririg the acfual amount of water used.

Both.g@thoés have their advantages and disadvantﬁges.':
Questioningipeople leaves one free to choose-a convenient somple, but
introduces tho vias of the informante' subjective responseo. However,

this bias can e largely overcome by maklnv repeat visits over a
nunber of: aays ito the same households, asklng the women to state the
actual number qf buchets dravm, The survey period should include a
proportion: of penk.days, Vaoterconsumption tends to be higher on and
just befofé weékenﬁs'and‘holidays.‘“From'this an average daily consu-
uption per:ﬁouséhgld can be .calculated, It is felt that this method is
far more abcurqté than that of single interviews, which record what
people think they use rather than what they actually use.

Meaguring fhﬁ a#muﬁt of water consumed can only be done at the outlets,
It would befan easy, task if meters are available, but when they are not
(as in ouxjcaseb orie has to proceed by counting the mumber of
containersfoveria ieasonablj loﬁg period of tine, ﬂhis 1ls therefore o
very 1abou£uintknéive method, To keep every outlet ﬁnder observation
from early4morming‘till late evening a large number of observers would

be neededéﬁ

Moreovér one fﬂces the problem that a water uﬂpiy gysten and the
aoyulatlon ﬁt serves rarely gresent a closed system cf convenient size,
Ag hag beenAp01nted out elsewhere (Bantje 1978) in almost all cases

people use Wabervfrom streany and water holes in additlon to that from
the standpipes.i In practice it would be almost 1mpo&51ole to keep all
possgible sources under observation, At the sanme tlme there may be an
influx fron people'iiving geveral kilometérs away th algo uge water
from the scheme, If one had to include all those people the sample
area would become uﬂcomfbrtably.lar Finding a study arcoa of
sultable slize where the whole process of drawing watﬂ‘ is relatively

eagy to observe 15 *herefore vital to the success offthe study.,
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In the present case it was de01ded to use both the 1nberv1ew and
the dlrect observation method, so as to compare the regults obtained
by both and to assess their workablllty.

4. Selection of the study ares

Prom the 1lst of plped water schemes in the Goast Reglon a number
were chosen which aapewred of sudtable Slze and were presumable in
good work¢n& COﬂdlthﬂ. A% closer examlnatlon all these had to be
discardéd, because they were elther_out of order, or of dlfflcult

access, or presented too many disturbing factors.

In the end a v1llage cloge to Dar o8 Salaom wasg chosoq becauae of
ite convenleai settmng the ¢adt that 11 obtamns wator from the maln
Ruvu pipellne go that a rogular supply 15 ensured, whereas no othe

sources. were apparently used which could d:scurL the test sltaatlon.
Even here the condltlons were not 1deal because on some days no water

came out of thc UlpeS for several hour

5, Mbezi village

Mbezi village-is. sltugﬁgq 11 km. from‘pgyngo on the Morogoro road.
It ig the first true village one encounters after leaving the Kimera
guburban area, It-consists of o densely settled village centre of
some 235 households(1335 people) surrounded by a wide area of farm-

land with scattered households (approx. 150 hh.; GO0 veople),

The village centre occupies a sysiem of low ri@ge?just North of

the Morogoro road, and fang out over the surrcunding hillsides,

(gee map). The majority of the houses in the village have ginc roofs.
Wallg are made of poles and mud or mudbhricks, Only a handful of
houges are built of cement blocks, The laud in and around the
village is heavily cultivated with the typical coastal crop mixture
including: rice, cassave, banonas, maize, sweet potatoes, gungo peas,
o few coconut trees, pawpaw, pineapples, orange and mango trees, and
of course cashewnuts. The larger fields are further away from +the
centre, some as for as 6-8 kilometers, A certain land shortage is
experienced by the villagers. This may be partly due to the fact
that meny resideﬁ%é"frdm Dar es Séla;ﬁ have shambas in this area.
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The ovcra‘] 1m0r9381on of the v111age is fairly prQQQerous. The
standard of llVlng is obvlously hlghel tham . average, This is
due to the proximity of the Dar es Salaszn market; which allows for
easy disposal of crops and purchase of consuner gooda. Moreover, a
certain number (17%) of villagers are engaged 1n wage employment,
mainly in Dar es Salaam, (Table 2), Also a mmber of people retired
from employmelt have settled dovm on farms in the village dr are
preparing to do so, whereas several townspeople own pigiarms in the
area, On weekdays one observes nany townspeople goming and g01ng by_
bus to work their farms and to collect fdrmproduée, whereas on Sundays
the more wealthy come up with their cars to ingpect theirvfarms.

Originally Mbezi was a very small village but 1s was greatly

expwnded in the years 1974 ~ 1976%) and now con31sts of a mixture

of re0ple with very different origins. (see tables 3 & 4), It is
roglstered ag en Ujomas v1llage. Communal activities consist of

communal shambas to & total of 70 acres, run by the 301nt eflort of |
gone 150 villagers, 3 poultry houses and a cooPeratlve sbop.' A tractor
is rented from the district authorities, The village also owns o cart
and 4 donkeys, o o

Table 2: - O¢cupation of heads of households in semple

82%

o
—h

farner
labourer

artisan

P )

L i L L N

watchman
teacher 18%
shopkeeper
‘veterinary ass,
taxdi driver

clerk

. .
- [OU R (T T T (S TR ¢ (I 8 1

Total

*)(75%.of the houséhoidé settled in the 153% 4 yéars).

-~



Table 3: = Length of residence of héads of hoﬁseﬁélds

in sample
before 1960 6
. 1960 - Y69 7
1970 5
1971 1
1972 7
1973 3
1974 31 )
1975 26 g
1976 10 %74%
1977 . 8 |
1978 7 %
Total o 111

Table 4: = Tribal origin of heads of.households'ih gample

> - Zerano o 3T :
Coastal tribes 20 %Ngindo, Ndengerelo, Mabumbi,

Rufiji, Pogoro & Malkonde)

Gogo + Hehe 12

Tuguru 8

Yao,Ngoni,NyakyuSa T

Kwere + Zigua 6

Sukuna +'Nyamwezi,"'6 ,

Others ST

unknown 2 C .

Total 111 s

The social smenities include a primary school, a dispensary, 2
cooperative and a private shop, a tearoom, o few market stalls. There
is of ooﬁrse a GO office, and a godown to store the produce from the

cormunal sharba, | T

Lad



Ga The watersupply systenm.

The village is served by twb separaté.wafér supply systems, which
both branc off from the main Ruvu - Dar es Salaam pipeline (see map).
The first one consists of 8 communal standplpes located in the village
centre, numbered I ~ VIII on the diagram, The other primarily serves

a2 large pigfam owned by somebody in Dar es Salaam, But it also includes
one public standpipe as well as one private outlet which may be used by

the villagers, These pipes are munbered IX and X on the dlagran,

An wnexpected co%{ication was that the pressure in.thé first supply
system frequently decreased in the course of the day. .Ofien during
the daytime from 10,00 - 14,00 only pipes I and III have(ﬁater, where-
ng all the others go dry. Ocassionally the perdod is longer and may
last for a day or more. The small water tank which is ﬁaét of the
gystem does not hold any water at all., Ieaks in the sysfém may be
partly responsible for this loss of pressure, but it appears that

some other defect is also responsible,

The second supply system does not have such problems and provides
water at all times, When the other taps go dry the village can at
leagt fall back on pipe number X in the second scheme,

In the d&iagram the standpipes have been numbered and the correspo-
nding village sections indicated, Pipe mno. II is out of order and has
been omitted from the survey. Only a few survounding households fetch
water there. No., IV mainly serves the mbsque, and nr, V the poultry
schene, These have been added to nr, VI to make one section, Nr. VII
also serves o certain mumber of households further away to the south,
In the waterconsumption table a 40% deduction. has been made to account
for those,

S Frﬁm thé Qiégﬁam it nay be seen that the distances between houses
and standpipes are'dlmoét always short. For very few households the
distance 18 more than 200 meters; those are mainly found in section .

VIII. Pipe nr, VIII is also the one that fails first, ag it is the
highest in the systen, People here would have to walk ruch further to

reach any of the other pipes. This ig the part of the village that
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has real waber problems in case of pipe fallure, Originally a further
extension of the scheme in this direction had .been envisaged. To make

"'it'wcrﬁhwhilg“general-improvemeg#s-tgmthemaystem-would be required firgt.
' : ' E ' well

Thé oatly&ng areas oﬁ “the v1llage -ade-fRich less/served thon the .

centre. There are a few more publlc‘stﬂnuplpes as well as some private

. outlets which the villag ex§q1® allowea to uge, Other/have to depend on

5 wells. . Conplaants were heard about ‘the water supply Sltuﬂtlon'ln thesge -

- parts. But sxnce our research was 1imited %o the centre of the v1lla&e5

o’ comménts wmll be made on these outlying greas.

‘ One excogtlon has to be ‘made however, regardlng a water source” "
“elose to the cemtre, Mhat is where the houseliblds i Ehe S.W. corner
of the map draw their water, In a rvice field a steel water pipe of
about 1 ft. dismeter sticks vertically out of the ground, It holds
webexr in the botton and people let down =mall” tins on a rope to draw

out the water. 1t 1s thought that thls pipe" ig part of an older, now
adandoned, uain plpellne. )

7 Sampling dnd Data Collection

A sketchmap of the village was dravn, showing the location of
houaehoidé"and waterpointSJf”The village was then arbitrarily divided
in‘BWafeas'of rou;hly the saue size. In these areas a sgtmple survey
on 111 HH wag carried out by teams of 2 surveyors, Nor this purpose
ten students fron the University of DSM had been hired.

Afterwards the households were grouped/G sections, according to
the standpipes where they draw their water habitually. A few house-
holds had to be discarded rrom the semple Because they did not £all
into any of these sections., The remaining sample consists of 96
householdé, representing 41% of the total number of houscholdg in
the surﬁéy_area. The sampling density varied from 24% to '68% in the

various séctions, (see Table = 5),



Table 5 - Summary of sample

. no. of HH' N0, of‘HH' % senple populationf”ﬁ&er. estimate
Pipe no. served in sample | coverage| sarple HH HH | total pop.
. sizge
T : 25 : o) 24% 37 6.2 1. 155
X 5501 N 51% - 58 543 185
IIT 25 17 68% 405 642 155
IV, V,VI 70 23 33% 144 6.2 | . 440
VII 20 1 55% 70 6.3 125
VIII 60 28 47% 130 4e6 275
Total 235 | 96 4% 544 5.7 { 1335

Of the sample households an inventory was made,Jshowing.number;

age and sex of the household members, as well as level of education and

occupation, . A short guestionnaire was used to cover various aspects of

water use, These sample households were followed up with dailly visits

for five days, and each time the women were asked how nuch water they

had drawn since the previous visit, (see forms in appendix).

Mbezl offers o relatively controlled research situation,

People

from outlying oreas use water sources just outside the village centre.

,,,,,

In the viilage centre there are no wells and few altemative waterpoints.

The seasonal llbezi river was flowing due to the rains.

A few people

are paid to use this stream for bathing, A few people also bathe atln-

night at the gtandpipes, but due to the dengity of settlement nost

people bathe at home. A few children were observed to draw water from

a cistern on the main pipeline, which has a leaking valve at thg-botﬁop.

But these are very marginal somrces of water.  The only seriously

disturbing factor might be the collecting of rain water Irom the zinc

roofs; but also this is not practised on a large scale.

house gutters were seen for the collection of rain water,

Only on one
25% of +the

somple HH, Indicated that they sometines use rainwater for bathing

and washing clothes,



The questionnaires were filled in on Monday and Tuesday, and
repeat visits made daily until Saturday morning. The survey thus
covered 5 full days, As the village is predominently Musiim, the Friday
is taken ag a holiday. Waterconsumption markedly increaged on Thursday
afternoon and I'riday morning, because people bathe tThemselves and wash
their clothes before going to the mosque, This particulsr weelk was
just before Baster and the Friday: therefore also a public holiday,

The rains had gtarted just a few days before the research, In the
first week there were a few rainstorms at night and some light rain in
the afternoons, The second week wag much drier, with only a brief but
heavy shower on Tuesday. There was no obvious. effect of the weagther
conditions on the amount of water drawn, except for some collection of

ralnwater. .

During the first week the pressure in the pipes dropped on nost
days, so that there was no water flowing from the higher pipes
between 10,00 and 14,00 hrs, On Tuesday there was no water between

09.00 and 17.00 hrg, and more intensive use of the remaining water

points was observed on Tuesday evening., During the second week no

pipe failures toolk place, so that the actual nmeasurements were not
influenced,

3. Digturbing factors

~Apart from the possible collection of rainwater there are a Tew
other factors which may influence the results. _ .

1. 8mall containers used by children, : Women generally only
mention the buckeis they draw themselves and forget about the
small smounts drawn by children. It was found +that these
account only for 5% of the total smount of water drevm.

2. Mmounts used at the standpipe. Every woman ‘takes about half a
liter of water to rinse out her bucket before £illing it.
Occagionally the outside is also washed. Purthermore neople
passing by may stop to wagh their hands, feet and face, or to
have a drink of water, For the latter purpose a cup hangs in a

tree near some of the standpipes. It is hardly possible to



s 13

account for such small amounts, and some allowance should be
made for them, They do not exceed a few percent of the amount dravm

in buckets,

3. A more seriously disturbing factor may be the mobility of the
population, People go and spend some days with relatives, others
receive visitors, Those woriting in town consume water while at
work and those going fto the fields may either carry a jug of water
‘or use water from a well near the Ifields. It is clear that all

- these movements must have an effect on the amount of water consumed
in the village., But it would require an cxiremely detailed
investigafion to get data on all the movements of people and their
implications for water consumption, NMoreover, they partly cancel .
each other (e.g. those who go visiting against the visitors), and
partly are so permanent (water consumed while at work) that they

may be excluded from the village water conswmption pattemn,

9, Drawing water

Drawing water is women's work, Girls ave trained for it almost as
gsoon ag they cen walk and take a big Shuré in the work before they are
ten. But single men do have to draw themselves and some do so as
professional water carriers (only one in this village), It is intere-
sting that they have a different style of carrying from the women, .
They use a jerrycan carried in the hand, or iwo bﬁcketsudﬁ é sfiék over
the shoulder, or, four debes on & smell cart. In households without
daughters young boys also make an importont contribution to the task of

carrying water, Women carry water on the head,

The standard véssei.ﬁéed in this village is the zinc bucket which
can hoid 15 liters. Young giris'ﬁay not fill it coﬂplételyy so ag to
reduce the Weighf. Some people have smalie: bﬁckets. Very few use
debes (kerosine tins) or plastic buckets which hold 20 liters. 0Ld

people andchildren use sufurias, tea kettles and one gallon oil tins,
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Por our Oﬁlculwtlons the contalners have been dlvided in iour

categorles,

debes and plagtic buckets 20 1itefs
zine buckets - 15 liters
snall buckots.ﬁJlaxggfsufurias o _1Q:liters
all small containers 4 liters

Water in mainly drawn between sumrise and 9 a.m,., and again
between 5 and 7 p.u, This is related to the main periods of water use
in the home 2s well as to the wish to avoid heavy work in the heat of
the day., Moreover wony people are away to their fields in the daytinme,
It was observed that there is a great rush on the pipes in the last
few minubes before dark, i.e. at T p.m. Throughout the day people and
especially children do come to fetch water, but at large intervals,

The total amount drewn during the dey is certainly much less than that

drawn durlng peak GUALS,

Haiting tines

Wormally it takes beitween hali a minute and two and a half minutes
to £ill a bucket, That means that when four or five people are at the
plpe9 as happens fron tine to time, the waiting time does not exceea
10 = 15 minutes, No crowding at the pipes was observed during the
survey., However, when the pressure in the pipes goes down walting

times may be extended to up to two hours, as it may take up to half an

Jhour to £ill a bucket from a merely dripping plpe. If the water supply

fails on several days in succession it may wel] be that long walting
times become the rule. 65% of ‘the households reported that long waiting

times do occur, the estimates varying from half an hour to two hours.

Storage

At home the water may be used direcily from the buckets, or stored
in various types of containers.. It was realimged in the course of the
survey that the total volume of these containers determlnes the house~
holde ability to bridge perlod& of pipe failure. Unfortunately no
question had been included %o cover this aspect., But few households can

last more than a day without feteching new water.
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From a public health point of view it is 1mportant that in most
cases water is stored in open 00nta1ners, which are mainly kept inside
the house. Depending on the gize they are cleaned daily or twice a

week. The type of storage is shown in table O,

Table 6: Type of storage container used

bucket 55 38 %

earthen pot 57 = 40 %

metal drum SR o

- (small) 29 : 20 %,

"debe or plastic B

can : 3 - 2 %
144 *) . .

*)  Several households use various types of containers at thc
sane time.

Use of water

Decauge the water from the Nuvu pipeline is treated there is no
réal need to boil it, However, the publicity around the cholera
epidémic may have induced a mmber of people to boil their drinking
water all the same, or otherwise to say that they were doing so.’ 47%

of the households stated that they boil their driniting water.

Water for washing clothes is mostly brought to the home, although

sone @eople tale their clothes to the standpipe to wash, and a Tew do
56 at the rivef. Water used for washing at the ‘standpipes has been
included in the celculations as far as possible. People do not wash
directly under the tap, but feteh water in a bucket and wash in the

bucket,

Table 7: Place for washing clothes

at home 100 - 75.% |

_at standplpe  _ _27 26 % _
at river | 6. 445 %
| 133 %)

%) Some wornlen nentioned several possibilities,

d



o doubt due to the density of settlement bathing ip generally
done at home (90%), although some,boys and.men may bathe at the stand-
pipes after dark, INobody stoted that they used the river for bathing,

although there is soume reason to believe that those -living nearby do so.:

10, Waterconsumption ag caleplated from the gquestionnaires

The amouits of water which were stated by all housecholds over the :

five day period were added up end divided by five, (Table 9 col, 2).

This figure was then divided by tne mumber of people per hou&eho]d to

was found to be 11,4 liters, with a range of 4 = 33 lltera/caplta ‘

(sce diagram III),

From this figure the total daily consumptlon of all households
has been estimated, (Tablo 9 col. 4),

11. The direct measurenent of wabter consumption

In the questionnaire it was asked where households habitually

draw their water, so that it was gon31ble to divide the v1ll%ge in

sectlons accordlnb to +the Waterpoint used Once ‘the nunmber of -

" Tougeholds gerved by a certain waterpoint was more or less accurately . .

lmopm it beceme meaningful o measure the anowt of water drowm from

¥

"that point, and then div1ded ik oy the number of househo]ds,;or peaple,

'rserved

Elght taps were kept under continous observation on three
successive morning and evening peal periods, i,e. from 6,30 = 09,00 Q..

and from 16,00 - 19,00 p.m, The actual amownts calculated from countbing

" the number of conbainers. has been shown in table 8, In one case (pipe

no.’ VIIL) a correction had to be made, aa 40% of the contalners went to

- an unsurveyed group of households across the main road,

¢
i

o JPipes IV, V and VI were JOlhOd in one sectlon becquse tuey

are close together and some people alternﬁtlvely use one or thc otnnr

tap.

obtain the average daily consumntlon per capita, (Table 9 col j) - This
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An eptimate had to be made of the anount of water drawn in the
intervening period (09,00 a.m, = 14.00 p.a.) and the early hours of
the night. On the basis of ad hoc observations this amount was
estimated at 50% of the amount drawm during pesk periods.{Table 9 col.6)

The per capitd consuription wias thenVCaléulateﬁ“by7dividiﬁg the

measured amount + 50% by the mumber of individuals in each section, (Table 5)

A very close correspondence between the averages found by
quegtioning and by méaéufing was found in all sections except one,
Whereas inva;l:othér sections the difference between the two measurements
is about nalf a liter; in the one case (pipe IX) it is 6.2 liters, There
is no explanation for this finding, A major error in the smounts measured
is unlikely, as the obgervers were rotating over the different outlets.

Errors by the initial survey teama ave more likely.

However, even the large discrepancy in one section cannot obscure
the very close rescmblance bétween the results foud with both methods,
If this section is left out the averages found are 11.1 and 10,9,

.

Table 8: yateiéonSu@QQion neasured in Mbezi village, 28-31 March 1978

-

Pipe number Tuesday | Wednesday Wednesddy Thgrsﬂqy Thursga% Frzday Total
16=19 16,30 = 9 | 16 ~ 19 16,30 ~ 9{16=19 {6,509 |

I 630 415 510 320 450 495 | - 2820

X 395 535 370 440 370 500 + 2610

III 525 655 700 525 750 755 | 3910

v 255 300 375 200 200 430 | 1840

v 390 275 195 1 <70 1425 o 410} 1765

VI 1240 |- 800 1330 780 1.870 | 1100 | 6120

VII - T40 510 735 545 11240 590 { 4360

YIII 975 960 | 935 810 11150 1110 4] 5930

Total - 5150 4450 5140 3770 15455 5390 | 29355

W e
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Table 9: Sumnery of findings by guestionnaire and nmeagurement

(1) e Ve 7w (5) O NG
pipe no, | daily cons average | estim.cons, | neasured +50%-. ﬁ#é?./
semple HII | c.cap.d, all HH - {daily cons. 7 caplta

I 318 8,6 1333 940 114101 941
Lox e 132 2442 870 1305 | 7.0 .
CIIT | 1348 | 12,0 1934 1300 . {1955 }12.6
VYV VI | 1665 1.6 5104 | 3240 4860 111,0.

ViI 771*) 11.0 1375 872 1508_ 10,5

VIII 1321 10.2 2805 1976 2965 |10.,8
Total 618 ;légi\/} 15219 9198 13800(71gé;'

*)  40% of the actually measured amount has been subtracted because
it was drawn by households outside the survey area,

12. Vatercongsumption and household size

The total watermconsumption per household of courge increases wilh
the size of the hpusehold, Thisg relationship has been shown in Diagran
II. Yet it can also be seen that the relationship is not exactly linear.
A bousehold of two uses 40 liters a day on the average., But & household
of four does not use twice ag much, but only 62 liters on the average,
And o household of eight does not use 4 x 40 = 160 liters, but only
about 70 liters on the average, Therefore there is a rapid decrease in
per capita consumpition with increasing size of the houschold., This has

been shown more clearly in Disgram III,

The nost likely explanation of this phenomenon is that there is an
"econonmy of scale’’ ot work. One can easily see that in cooking, cleaning
and washing for more people at o time water is used more efficiently,

and therefore less is needed per capilta.

Other factors that may play a part are that larger households
usually contain a larger proportion of small children, and also that
in large households there is a greater likelyhood that one or more

nembers of the household are tempoivarily absent.,



There is no evidence from our rescarch that labour is a congtrai-
ning <factory Iir-the larger houvseholds there are always more carriers
?avallable. And in any case the distances %o the standpipes are so short

L}

:that ]ﬁbour ig ‘hardly a smgnlflc¢nt factor,

3

: ThlS finding shows that sample choice is an important factor on g
calculatlng water consumption, In previous research the representative- %
rness of  the sarples has not always been clear; and the dlverginn average'
household size found may itself contribute to the variations on per - ‘

capita consumptmon (ef. table 1),
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1%, Coneclusion

The average per capita consumption in !fbezi.village has been
found to be about 11 liters per day. This result was obtained indepe-
ndently by two different methods (questioning people and dircct measuree
nent) and the results with both methods were very similar, TIor future’

research the method of taldng a questiommaire and making repeat visits

‘over a nimber of days (preferably o whole week) is recommended, It hos

advantages from the point of view of sampling, can be carried out at

more convenient times, and presents fewer mathemotical complicationsi

The smount of 11 liters per day {ite in very well with previous
research findings (see table 1). In fact the present finding is an
important confirmation of those data, as it is based on a large sample

and obfﬁinedbm; & rathr eleborate method.

Vhat nay surprise:is_tQinnd suéh'd_low‘aycfége under the giﬁén
circumgtances, Our rcsearch was degigned to neasure consumption under
optimal conditions. {fnd indeed, ibezl has o relatively good water
supply system with short walking distances and almost no crowding, The
village is close to the capital and the standard of living is relatively
high, Yet the per canita o@nSumption is n¢ higher than in a remote
village with only unimprové& watersources, Apparently the mechanism
of carrying water from source‘touhomeg-evenlovgr short distences, is
the decigive congtraining factor. Only whén water is provided through
domestic connections does the per capita consumption rise rapidly,

(Drawers of water n. 113),

Thig does not mean to say that the rate of watcreconsumption should
be expected to be nore or less the same everywhere, White, Bradley and
White's sample is nuch diversified and Varner has also found quite
different amounts in Aifferent creas. In the Coast Region there is some
evidence that the rate of water consumption is much higher along the
Rufiji river, Sandberg (1974, p.39), talking about the Rufiji delta,
remarks: "Most families in the delta enjoy proximity to the river ...
and maintain a high hygienic standard with a bath every moming and

evening. This also means easy access to drinking water ....."
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A caleulation on storage tanks on the upper Rufiji by CBA has indicated
an average congumption of about 29 liters ver capita., While this may
be an overcgtimate, it nevertheless points to a much higher consumption

than in Mbezi village.

The finding that the per capita consumption is nmuech influenced by
the gize of the household deserves to be tested in other areas, In" ..
differcnt samples gquite different household sizes have bemn Tound
(see table 1) and one wonders in how far the results have been influenced
by thig difference, Researchers should state their sampling techitiques

more clearly, as well ag the proportion of their sample to the total

population,
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HOUSEHOLD QUESTTONNALRE

1. Make sure the inventory sheet is filled in properly,

2, Trom which standpipe does this househoid draw its water?
(take mmber from village uap)

2. Do you ever take water from any other place? yes / no
If yes, from which place?

4, Do you ever use rainwater? yes / no
5. Do you sometimes have to walt for your turn at the pipe? yes / no

If yes, for how long?

6, At which time(s) of the day do you ususlly draw water ?
(specify hour is possible

T V\hich menbers of the household are involved in drawing water?
(specify naume and age from household inventory)

8. How is the water stored in the house? pot / drum / debe / other

9., Is that container ever empiied and cleaned? How often?

10+ Do you boil your drinking water? yes / no

11. Which type of container is used for drawing watcr?
debe / plastic bucket / zinc bucket / sufuria / earthen / oil +%in

12+ Vhere do the members of the household bathe?

at hone gtandpipe stream pond other

merl

WOLleI

boys
girls

babies




HOUSEHOLD CONSUMPTION SHELRT

20 liters 15 1iters 10 liters 4 liters :
plastic | zinc
TIME debes buckets | buckets! sufuria | oil tins| pots | other
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