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The Mwambiti plains lie in the Nertheast cornerx
of Nzega district approximately 500 square miles, mainly
of good ibushi soils, with adequate seasonal rainfall
but extremely dry for long periods during the year. The
only permanent source of water in the area is from the

Bulenya Hills pipeline.

Bulenya Hills dam has a catchment area of about
57 square miles, provides storage for 2,600 acre feet,
and is capable of precviding about 570,000 gallons per
day. From the dam the pipeline goes east to Igunga
paralleling the East-West road and then northward through
Mbutu to Ibuta a distance of 16 miles with distribution
tanlkks located approximately every three miles. The dam was
c-mpleted in 1961 and the pipeline constructed in stages

from 1563 through 1967.

This area, approximated by the boundaries of Igunga
division, has been one of rapid growth, extensive crop
production of cotton and malze rapidly spreading in an
area previously used mzinly as seasonal grzzing lands.

Much of the growth is generally attributed to the
construction of the pipeline enabling the development

of the area by permanent year-round settlement. Estimates
of this growth (frequently cited in officilal correspondence)
for the entire area are 260% in population over five years
(1961-66) and a seven-fold‘increase in cotton productiom
for the same period (3,000 bales increased to 20,000 bales).

Adjacent to the Bulenya Hills pipeline area,
further east on the plains is an area capable of being
served by a pipeline from Mwamapuli dam, presently under
construction. This dam along with extensions of the
Bulenya scheme will provide domestic and cattle watering
faclilities for almost the entire area of the Mwambiti

Plains.
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The Bulenyn zipeline expericince, provides a macel
for anticipated develspments on tho entire »lains &nd for
similar opportunities c¢lsowhere:. There was, therelore
a deeire cn the part of the Yater Develooment and Irrigation
Divigion (W.D.w.I,D.) of thec thea Miristry of Lands, Settiemeit
and Yater Developmert, for a careful evaluation of the impnct
cf the Buleaye 3iils Fipeline on the Eecnomy and lives of the
Pectle dn the area it serves. 7This desire ¢cincided with the
interest ¢f the Burcau of Resource Asscsement and Lzand Use
Fienniayg cf University College, Dar es Sala-m in evaluating
the role that serviscs or facilities ¢¥iayY in encouraging new
settlemcnt and rural development and the Bureau undert-olr te
make the evaluation for W.D.&.1.D.

L8 this is the first of several rursl watey suprnlv
evaluatlonse, a considerable Portion of the rejiert 4is devoted to
a general discussion of the nature of anticipzted tenctits
from the provisien or imrrovement sf rurzl water su.rlies end
the mothods of evaluztion. Some recent findings regarding
rural water use are summarized in this contexv, The firnal
and major section of the renort then sets out our findlngs

and thedr czignificance.

Previous Work and Related Investigatians

We do not know of any previous evaluations c¢f rural
water supply impacts, althzugh s;vcral feasibility studies I-
including one from Nigeria have attemzted ts estimzie svch
benefits. In 211 cases they involve untested assumnticns
as to> the relationshis between impgreved water suziiy and
agricultural productivity.

Prospects for improved understanding cf the lurzacts
in tihe future are more encouraging, A recent rezesezrch worksheo
hield at University College featured discussion of scieral
promising studies currcnrtly underway. Taesz are swrmuarized

in Tabie 1.

a3/



st CARRWMATTENCT

Py

Table 1

Current researclu in Tanzania on

aspects of rural water supplies

EEVESTIGgTOR INSTITUTION

Hei jnen, J.D. BRALUP, U.C.D.
DAR ES SALAAM

Kates, R.W. ERALUP, U.C.D.

MeKay, J. and DAl ES SALAAM

Conyers, D.

Max Planck
Nutrition
Research Unit
Bumbulil

Xreysler, J.

F.S. Tanzania/WHC

project East

african Institute
for Medical Research

Mwanza

McCullough,

Nordic Tanganyika
Center, Kibaha

Salter, A.J.

ERB, ¥.C.D.
Dor es Salaam

Warnor, De.
White, G.T. University of Chicago
Bradley, D and Makerere College
Write, A; Kawpala
Th.2
that of Xreysler,
completed. The White, Bradley amd U
sublicatien syt it will be at least o
wrint.
to zny ciscussion
findings from various

—ortions =f ths

at conferelices.
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Baseline study for
evaluati-n of
Ismant Piains
Tipeline wecently
constructed

Izpact study of
Bulenya Hills
Pipeline

Lssessaent of
intestinal parasiic
infecticn ratcs
follewing treatment
ad irnstallation
of tap water in
Mayo Viilage.

Bilharziasis

i1+ coutrol aund
training zrosect

SeiLf-helr well
irpprovenent
scherie.
Evaluaticn cf
Rural Water Supgiy
prograns

Study of Domestic

Water usz in Eas?t

Africa.

worit by Helinen and Warmer is Jjust beginniag and
McCullnugh and Salter is only sartly

ite study is nearing
year bcleore it is 4in
Because its Tindings are 80 valuable 2s backgrozad
of Tural water usc, W& have abstracted

reports and rapers siven



IThe Tast African Doriestic Water Lse

tudy ~ Findiaes or re: Weoter lse

Baccd on field oLservations made in 5506 at 3" esitec
in all three Basi African couwntrics, the survey pr-vides the
first comTarative dats on va=iztion in use and dircct ccst L
between plzed and un.i;ed sup;:lies in different arc-s
of water avalliability. Per capita d2ily use of wetcor is L

sumaarized in Table 1. Of particular interest for tnis stueady,

‘1
are the cbservations af water use found at 12 Tarmin; sites
where the 307 1L3cho1ds studlied were obliged to carry
water intc the house from rain tarrcl, spring, well, stiezx
or standpipe. Tfer cavita water use varied Ly site zsvaorzges
of 4.4 to 17.6 iiters per dry.
Table 2
Per Conita Daily Use in Lizers
Type cf Nuzber of Mean for Range cf Mean Range of
site Sites All Sites Uses in Sites Iundividual U:o -
Unzirzed
Farming 12 9.5 L4 - 17.6 1.4 - 45.5
Towms 7 ik.c 9.3 - 20.8 L.2 - 35.5
Tiped*
High Density 2 92.0 30.1 -153.%9 t€.1 =79E,7 )
Medium i
Density [o] 168.1 31,6 =167.2 18.€& -L45C.6
Low Density 3 2z2.7 161.4 -254.3 33.6 =5306.2

Source: 4A.V. White, 19638

Seecking to explain tuis variation in use Znne Whi*e nctes:

In vnpined Lisusch:slds the amsunt withdrawn

is clcazely assuciated with size of family:
the larger tiie nummber of children the smallicz
toe sexr capita usey the largest usaes arc by

single woriiting .o or couples witihiout childre;

cin
the siaallest uses zre by elderl: people livin

alcie, Grenter mezterial weeith is ass-ciatea wisw

sites a2rc classified here accourdin:g to hi-us :
‘he medium class inciudes smaller towns »f —ixed
well as a few low inccocme commuiitics with

sity pattern of éwaeliings,

density.
density =
mediwn 2g

:1 (0]



grexter use. An apparently simificant
factisr is the size of the commen carrving
container: linked wita the customary

bLehiavior of the different eihinic gr-u-cs
ra

withdrawal is less. {2 V White 1043,

. . . - .
‘- Scmewhiat surnrisingly she finds that:
No streng associztion lias been obscrved betvwe:n
‘e
-

water usc and the distance it is corried, thic
Nature of the source, or the educaticn % the uscr.
I assessing the aircct cost cf water tuhe invesitigaticon

employed a simzlie but clear method t7 ernadle ccarariscn
between piped and unpiped supnlies.

The direct ‘cests for Dined water suztplies

{(see Tuble 3) were calculcted from meter
records and informaticrn fraow housek:l
intervicws. TFor wuaipiped surplies, the
clemenis entering into the direct czsts

r2 tize cash »rice paid at a s»urce such

n

as a standoire, or paid to a water-czzrricr;

the energy cxpended in carrying watir Srox
a socurce; ard cnorgy spent waiting in a
guaune By estisating caloric exreniituze

I5r a trip to feteh water, taking i=<t~

account btody size, load, and slcze, =an

estimate was made of tae amount of =—aize

.-

flour required to furnish this enersy, o

3

the ceret of this amcunt of flsur i the

L

lezal arics. In this wa) a r~usll ostizmat
was obtained +f the cash costc ¢f this kind

rsy expenditurc. Using such =ctizates,
T

acan of Q.03 Last Afvican cents per Ziter io
Moshi, Tanzania, {(80.50 per 1,000 T.S. zall
to a nmeon of 0,22 T
J.S. zsallens) in the small town cf Zlaruard in
Yenya. For unpiped sup lies, thoe s2ens run

from 0,02 T.A. cents per iiter in tac rurel



frex~ter use. An apparewtly simmificant
factsr is the size of the commen carrving
container; linked witn the customary

Lenavicr of the different eilinic groucTs,

Irom 4. o 4O litaers,; is associ
diffcronces in use. Whiere clothies

5
washiny is Jdone nenr the waier source the

(&3
withdrowal is less. {4V wWhite 1068).

A Somewhiat sursyisingly she finds that:
Wo streng associztion has been observed betwen
- water usc and the distance it is carried, *th.c
Nnature cof the source, or the education ~%
employved a simzie
betweon pilped and unpiped supplies.
The direct ceosts for niped water suzplies
{see Tubleo j) were calculcted Irom meter

records and iuformaticn fram househcld

4

ntervicws. Tror uapiped surplies, the
clements entering into the direct costs

2 tlie cesh price paid at a source such
2s a standoine, or paid to a water-carriocr;
the energy expended in carrying watcer from
a svcurce; ard enorgy spent waiting in a
qusuc. By estiaating caloric exrenditure
$or a tris tn fetch water, taking int-
account bady size, load, and slcpe, an

estimate was made of tac amount of mairze

flour required to furnish this erergy, and

NI s

the cest of this amcunt of flour in the

L

laczcal markes. In this way a rounii cstimate
wos obtoined X ths cash costc o¢f this kind

ectimates,

]
Iram o

C.CS Last Afirican cents per Iiter in

anzania, {82.30 per 1,000 U.S. zallans)
te a mean of 0.22 T.4. conts (g1.18 rfer 1,00%
n the small town «f Jarri in
Yenyo. Fer unpiped sup lies, ko .ucens run
c

ents per :iiter in tac rurel



White cuncludes o this w2int of cost that

In all the areas studied women are
an important nHart =F the labour
force in the »ruduction of Tcod.
in wasy places thew deo all the
pranting and cultivating, heloed
to some extent LY the men in the

hezvy work of clearing andé preparing

ct
o
&
[¢]
"4
O

clds. water carrying would

sezm tc cut [retity heavily into a
1 J

!

althouzh it is a matter of speculation
as to Jjust hcw she would usé tl:ese
if freed from this task.

e

The East African study will not cnly increase our
crderstanding cf the use and assnciated costs 2f water but
the wrocess of user choice as well., TFcr example, oile
wpethesis is minimal distance, that is Zecple
use the nearast source. A sccond hypothesis Irequentily

stated is social intercha:nge, that is pecpie, especially

worznt, Tavour sources wherc meeting their nei
for cossip and talk is possible.

The ficld observa*tions do noct scom to Tear this
out. Rather Giibest White observes that:

There is a widespread and persistent
concern by water users to ovtain cican
sustlies frem individual scurces.

Thiis is marked in considcrable

part by individual perception of

water sourccs and alternaiives.

Yhen aw attoast is made tc de
s

s
how uscrs chose among alternctive
water ssuxrces and tlhiere ucueil

two te sii socurces that are thesretically
avaiiable - it is found that pcopie

de not simpiy go to the necarest scurce

ar thie traditicsnal one or one where

they are likslvy to meet teighbours.



The dcecision is o ¢ampaeXx JTrICLGBS
bound up in the eco2logy »f tie
arce. FYerception ¢f a cleanr sovurce
is not necessarily linked wita
education or the existence of such
a source according
scientific standar
of cconomic costs

linked with level

Users seeir to nreofer

nrivate sources and to be williug .
tc vay heavily fer what they Derccive

tc be healithy suwnplies. It moy be

mislecading to charge their faiure .
to use a new boreiicle 2r z clean

standzize source simTiy to ign.Tance

or stupiditiy cr custom. lercertica
of canoice is shared by other osiccts

s well as formal information

. White, 196%2)

—_—~n

-
p<

~
‘.

hus when water carriers chocese their sources, Liealilz

§e-

e

factors as they perceive them are iafiuential in tlheir

choice. But the actual health impact of an improvemc:y

is more difficalt topredicit. DPavid Bradley, the micrciiologic™

auther of thz studvy, has suamarized tlie Zrevailing medical

and scientific opianion.

The effects uf changing the water
source envircnment are therefor
predictable in tcrms of quantitative
indices of pollution but predictisn
of the resulting cuidemiclogical -
chanzes is nzt yet poossible witl:
any precision, since the sizple

relatisns which ahve usually been

assumcd tc onerate between clluticn
and disease in municipal watcr
suppiies in temperate countries .

by no means nccessarily folliow in

the ruvral tr-epics.

(Brzdicy, 1968)

ese.S/
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Iia -t Studv Mothicds and (roblems

impact studies and

2atly, but the basic

mrinciplie is uften summarized as the "with ard withoat

arincinle. Siwrly steoted, we ask the foilowing question:

! T - ey -~ ~ : FRNIY
{will Lo} tlhe state of affairs with thke osresence

it Lave becu) without
the rroject?  Ideaily in a carefullvy planned impact
study we can cariry on a base-line survey of prescont
cunditicns, then assess the future state of affairs

scrze time in the future. Eut seldom are ideal rescarch

Zs necdad immediatelrs So in general ons »I the
statecs is unknevr and aust be 2rajecicd. In the case

¢Z aossessing

act of an aiready existing
Iizproveument we must projzct the "without" situcticzo.
1 the cese of & feasibility study for a planned
imorovement we @ust mroject the "with" situaticn.

In tlie Bulenyaz Hills casce, no baseline study

in 1961 at thec beginninz of the

o
o0
[
ot
He
[o}
13
(]

vas made of ccn
sroject arnd tliese must Le reconstructed. Tien this
Mwlthout" situvation must be rojected forward in time.
For t2 measure the impact of the project we ncosd

t> assess aot merely the change of conditicn szy between
281 {without) and 1363 (with), but what c.anges rmight
have cccurred cn the Mwambiti Flain 2ven in the absence

The central point hcfe is that seldom dres o

single scorvice oxr facility account compl.te for develop

=2 the Tulenya Hills cecse many factors ars sperative:

tie opening of ne Zast-West road, the huilding of the

Ty

N o4

acnts.



Igunga, the drift of Wasukuma, Wanyamwezi and

growth <f population. All these

reproductive

led to substantial changes cver the analysis

regardless cf whether the water suppliv was improved,

a_.though we suspnect at o reduced

Aelated tc those multiple

sreblem of distinguishing causal

i

development situations the single service

rovided may he o necessary but celdom

requirement for deveicpment. For example irproved

cctton rovads may be just as important a requirement

for increasing cotton production as

suppiy for settlement. Attributin

permanent

all beneficial

ixmpacts to either thzs rccds or the water supply casily

and mistaken

leads to double-~counting of benefits

rolicies.

-~

snticivated Benofits from Tivirovement
c

T W-oter Suwmrlies

The First Five Year Plan offered two major

Justificaticns for the expansion and cevelcpzent of

"Provision

rural water supnlies. In Volume I is

¢ Water surpiics for human and livesiock users is one

¢f the vital precenditions for economie and social

develonment." In Voluse IX, "Clean

Water supplies

are cssential tc the health of the pecolc.™

Juastifications wight So added the co

1y tkat the provisicn of permznent water suppli

me” enhance the living conditions of rural peopie,

by the provision of o more convemient social



in general therefore we might think of tle
benefieial imracts of rural water suppliies as hoalth,
wealth, and convenienc:, bat in practice these czn e
interrelated in comzlex ways. For example both
Dealth and convenience hzve important econcoic
dimensions. In a land where agricultural productivity

is directly relatad ¢

9

labour availabilii*y both
improved nealth and the conveuience c¢f ncar-by water
surplies ca» increasz the supply of lzoour for

sroductive Durposes.

Despitz these complexities we might distinguisn
under najcr hoadings of heaith, wealth, convenience

and wellebring the general benefits of improved rur=i

and the specific benefits of the Bulznva

Hezlthe - Improved rural water supplies serve
M I

(1} to satisfy the minimum daily human requirement Tor

water, (2) to reduce or eiiminate contaminated sour:zes
for water borne and reizted disease, and {(3) to imrc-ove
standards of cleanliness and poersonal nygiene by
increased water availaviliity.

Recently Bradiey (oral communicaticn) has
proposcd a classification useful for health imnact

L X3

assessrieint. Water related disemse azre zf four type

"

the traditional wgter borne diseases such as typlcis,
cholera and varicus dizrrhoeas, the water-washod

discases such a

7

trachoina, yaws, scabies, the watexr

mltizlied d

secscs of schistosoma and guinca wox

e

and the yvoter vectored discasces of malzria

onchocexriases.

eeal2/
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Traditicial temperate wrea engincering
practice has focunid on water-tornc disease and the
problem of adeguate treatment. These would not seem
to be sigrificont in the arid Bulenya Hills contcoxt
except for tiic dicrrhoeas, ncr would the water-

multiplied and watzr-vectorcd diseascs be significozt,

althoul2 coxtremely Gifficult to ;measure is the infectiin
hazard brourh sbout by concznirzting reople and cattle
at a few wateriug places. The z2ffect cf the pipeliine
on the incidence of bilherzia is

11

questicn. The 3Bulenya Hills daum

bilharziz snails and it has Deen
ripelirne carrics this disease throughout the pireline
service area. Kovever, thcere is ns evidence on th

relative rotes of incidence in the pipeline arca and

in th~ wider zrea of Nzegz District.
8

-
o]

Wealtlis - AR increasc in wealth and cconom

related discces, (2) by increased productivity

throuc: the release of coffort _reviously expended 21
tile non = zreducitive transport of wator, {5y =y the
stabilization oF scttiement in fertile productiive areos
hampered by seascnal water shoriage and {&; By the
imereaso in livestocik productivity tnrsugh the use oy

new sources -v¥ grnzing, operation of dips r£nd

markots, and improved watering of stock.
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In the Bulenya Hills context it would appear
difficult to evaluate the incrcase in labour
productivity from health improvemen% when we know
s0 littleqb} the health impacts themselvesi The benefits
of releascd labour, ﬁhrticularly of women, in the
arduotis portérage of water is significant but valuing
this is more difficult. We know from detciled surveys
of Sukuma mgricultural practices (Collinson, 1961-4)
that differences in working days between men and women
vary by about 15-25% or about one hour of agricultural
work per day. VWater porterzage is only one of the many
chores thatiaon;fibuted fo this difference and it is
not c¢lear whether ther;eleased time would be used
prgductively. The opportunity for such productive use
would be mainly durihg the pnriﬁd of cultivation, when
with heightened rains, alternative sources cf water

close at hand are usually found.

The major productive impact of the Bulenya
Hills system wculd'bé the encouragement to pérmanent
settlement making possible increased utilizztion of
the land, improved agricuitural practices, chifts from
subsistence to cash c¢crops, and the release of additional
resources not fully utilized in areas of higherxr
population density. Such increcases appear substantial
but need to be estimated carefully with full - allowance
for required ancillary investu.ent and for projections
of alternative growtn withcut the wazter improvements.
Thg potential for cequally significant improvements in
a2nimal husbanﬁry exists but is probably unrealized
because of the welleknown inhibitions towards a more
commercially bascd livestock enterprise. l!evertheless
the opportunities for improved grazing and cattle care

have to be studied.

ees13/



Convenience and well-teing. « By previding

water for driniing, vathiing and laundry, rural water
supplies can provide (1) grezater leisure and convenierce,
{2) an incentive for the provisions of other services
that may require water such as schools, shops, a2nd
particularly dispectisaries and (3) a sense of cormunal
satisfaction and evidcnuce of governmental cencern
with popular well-being.

In the Bulenya Hills context the released
labour will provide eignificant amounts of extre
le?gure and convenicence. In terms of azllocational
inducements for other services it is difficult
directly to ascribe such penefits to $he projecct,
but a2s secondary benefits they are clearly relevant.
Finelly, a .significant but difficult to evaluate factor
would be the sense of communal satisfaction. In the
regional context, great emphasis is placed on the
develorment of this area wkich is seen as a major
opportunity in a less-favoured region of Tanzania,
Similar feelings of satisfaction seem to exist on a

district and local level.

It is important to note that not a2ll water
supplx imprbvement may prove beneficialt For example,
.gradlef has observed that the provision-of a permanent
ihproved supbly'méy lead to'tﬁé concentration of
users and thus actually increase the danger of
contamination and the spread of disezse. Or in
another context T. Baker writing about Uganda nostes:

"The provision of large numbers
cf dams 2nd tanks in Karamoja
concided with massive programs of

disease control (for cattle). The

activities removed the principal

«ee15
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constraints cn cattle smumbers. As
consequence the number of stock grew
rapidly in Karamoja. The Government
however, was unable to provide grass,
and with the balance of the traditional
ecology upscet seriocus overgrazing
resuited. The cutcome was a situation
cf cousiderably more hardship than had
previously been the case."

(letter to Transition No. 36, 1988, pp. 11 - 12)

To summarize then, the major benefits from improved
rural water supp.ies fall into three related classes cf
health, wealth and convenience. Very little attention
has been given to assessment of these benefits or the
occasional unbeneficial impacts as well. The avaliable
evidence for Zast African experience suggests that
asscesment of these benefits should prcve difficult
given the complex ecclogical and cultural environmenis.
The geunerally accepted approach is the "with or without"
analysis, but such analysis even with the use of base=lirne
surveys always involves some speculative prcjection.

Finaily a word of caution is in order. It nas
been suggested that engineers are often precccupied with the
technical problems of water supply develcpment and fail
to be sufficiently critical of the actual impacts of their
construction and development activities. In seeking to
remedy tnis there is an equal denger. Economists 2nd
economic gecgrarhers seceking to assess these impactis
and aware of the many problems of measurement may err
in tie cpposite direction. Beneficial impects that are
difficult to asscss especially in quantitative texus core
recognizad in theory but tend to be jgnored in practice.
To ignore elecments which cannot be measured precilscly

may e to igncre the very cesscice of development.

e 16/
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Sources of Data

The furegoing discussion on anticipated bencefits
suggest that the most rezdily assessibhle berelits zrae
those dealing with population and crop prouduction
changes, und other bznefits are more speculative.

These are also thc major benefits frequentiy cited

in official documents and we have ccrnicentrated our

research on these with more limited study ol other -.
benefits.

The study area in Necrtheast Nzega is poorly
faveured in tse availahbility of basic survey matcrials,
rmaps and aerial Photcgraphs. ¥No satisfactory map
of the area exists, the‘only avaliable map is the
N;;ga district map at 1:125,000 scale. Even the
W.D. & I.,D. maps of the pipeline area have
Prove unreliable and are now being revised by the
Division., Aerizl phctographs are old 1951) and are
now being analysed, but wiil probably not prove very
helpful in measuring changes over thc last six yez-s.

A new zerizl survey of the area to be served by the
pripelines from the Mwamapuli Dam is glanned for

June 1669.

The 1958 census used a very different territorial
divicion and the data for smaller areas are ant
available. The occurrence of the 1967 census is quite
fortunate but the descriptions of enumecrzaticn arcas
are ambiguous and some of the populations repcrtcd
are anomaiously high for these small are=s. Compiiations
of cotton production by ouying point have been macde
available through the countesy of tlie lMinistry of
Agriculture and have proven quite helpful. Advice

and suggestions received frow Assistant Director

een 27/
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J. Holloway, Rcgicnal Engineer Stanislawslii, 4. Hurle
and Techknical Assistant J. Punch have prcven most
useful,

The major source of data, however; nas been

-

1 field surveys. Twice in the lact year in May

=]

nr W

Q

»

9]

nd September teams of students and staff nave visited
the area and conducted an intensive survey in the
farthest extension of the pipeline, tiie seven miles
from Mbutu to Ibuta. In 2 four mile wide service arez
centered on the pipeline 178 househiolds were interviewved
{53! of the estimated houscholds) arnd of these a detailed
survey was made for 60 households. This survey included
information on the farm (fields, crops, Inputs, production
and marketing) and the background arnd metivation of the
settiers. In addition some households teyzcnd tae
servics nrea were interviewed to cxomine the range
cf wvipeline influence.

The value of these survey:s WwWis scmewhat
reduced by the arduous field conditiosns i:m the area.
During the wet season roads are totally izpassable,
all visits had to be made on fcot, and to 2 cexrtain
extent both farmers and interviewers were Teluctant
to visit scme of the mcre distant fields. “hen the
team returned to measure these in the dry season, many
of the farmers were absentrand their wives were
reluctant to undertake visits t» their hnervested fislds
in the zbsence of their lusbands. The disastrous rains
5of the 1967-8 scason also complicated the analysise by
destroying muca of the cottonm crop.

Despite these difficuities it is pcssible froo
these data to sicetch a broad picture of the preseut
state of development in the scrvice are=z z2nd the

historical preccess of settlement.

.~

oo e LG



Tro nrescnt development of the

Bulenve Hills service areca

n February 1961, with the completion of tue
Buleitya Hills Dzm, the first step was tzcken towards
the copening up of the Mwambiti Flairns. The pipoli:c
distributing water from the dam was built irn three
stage. The first 57 miies from the dam to Igungza
was built in 1264, the next stage to Mbutu in lato 1963,
arnd the final 7 miles from Mbutu to Ibuta was comploted
in February-March 1967 (Fig. 1).

We have only a limited picture of conditions 4i=n
the area berlfore tuis time. The plain was prcbably cnly
sparsely and seasonally populated. Cattle herders grazed
their animals there during the rainy season when numerous

pocls and small streams provided a water supply. During

et

he dry secason, however, even large strcams suckh as the
Mbutu river bvecome dry and water couid be oniy obtained
by digging into the dry river bed. Over most ¢f tke area
the soil was so baked and dry, and watering places so
rare that tihe herds were forced to move away to the east.
to the permanent waterholes towerds L. Hitangiri
and the Wembore Flains.,

Tor some time agricultiural officers and other
adrinistrators had noted the potential of the soils cof

the area, znd pointed to the need for an zl1ll year domestic

and czitle water supply to open up the area for Iorge-

scal2 develepment. Of egqual importance in the onening
up of the area was the construction in 1962-3 of the
~
new Zast=West Rcad from Singida to Nzzga which passcs
tarough Igunga.
Tnese two services have attracted lzarg:z
.

nuzcers of Wasukuma from the north, anxicus to find

land on whiciz tc grow cotton. Ve nave no detaiied

e 15/
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information on the Movement of people into this part

of Nzega District, but the recent coensus doee enaklc

us to see the stage reached by this process in 1387.

Tne dereity »f population in each eoi ine enumeration
areas making up the Igunga Division is shown in g, 2.
There is somc doubt abnut the accuracy =f the cnuwagration

area boundaries, Lut on the basis of tais ceunsus matericl

vl

it seems that in August 1967
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people living within a two mile zone on either side of
the pipeline.

Witt: the\arrival of Wasukuma scttlers, the
praduction of cotton in the pipeline scrvice area
has shown a marked increase. The five cotton buying
posts serving tha area purchzsed a total of €,579,°2 Lbs
(42 and =R) during the 1666-67 season, comparcd with a
mera 50,717 1lbs in 1960-61, The mcrc detailed analysis
of increascs in cotton production presented later

suggests that the pipeline is only one facter invelscd,

however tais increazse 1s an impressive one.

Par loss is known nbout fluctuations in tae
nucbers of cattie kept in the area. A survey at nresent
being undertaken by the HMinistry of Agriculturz should
socn give us a picture of the distrivutior of cattle
in Vzega District.

This, very briefly, is *he present development
of the pipreline scrvice area. Meost of our survey was
concerned with only a part of this area and with tZc

important variatiuns found there.

The Tr-cess of Scttlement and Growth

The different dates of construction of the wate?r
points alcng tiie mipeline aliow =2 to cbserve various

stages in thc gfowth of tac pipelinc settlements.



Mbutu has had the benefit of = pipea waver sunply
since 1965 and has therefore had more time to develcod
than have Bungiri or Ibuta, whose prescnt dcvelcrment
g€lves us some clue as to the originai form of Mbutu,
Thus by comparing the three scttlements it is sessible
t0 sny sometni g zbout the process of scttlazent.
owever, it is clewr that part of tlhe varistion
irvolved cannot be expiained only in tcrms of tie stage

of develcpmcnt reached. As the original purpose of

the survey was tc isolste the impact of the water

o

sunpiy, lgunga was cxcluded, since thore thc impact

cf the main East-Wwest Road has been considerable. It
soon became clcar that the effects of varying access

tc transpert services were ar important vzriable in ali
warts of the area, hence cur discussion c¢f the process
of settlement includes this elcment. Ve begin this
discussion of the processcs involved by looking at the
kinds of variaticn found in the Mbutu, Bungiri and

Ibuta parts of the service area.

By fzr the largest settlement cluster in this
part cf the service area is at Mbuta, which at the
time of thc survey had a total population of 8€
families {363 people). This cluster is situated at -
the junction of the Igunga-Ibole and Igunga-Salkizzmaliwa .
roads, and at one of the water distributicn ccints.
So far, no such cluster has devecloped very close to
the Zungiri or Ibuta distribution noints. There
is a ring of smalil scttlzment cluster abcut %
wiile from the Bungiri tanx, while ropulation is zorc

widely scattered in the Iburta arca. It is sigmificant

(3]
L1]
[o8
on
0
@
d
(1]
[ %

that neither of these distribution poin



by a rcad. A cluster is developing along the
Mrtutu-Sakamaliwa road at the point where it passcs
closest to the Dungiri tanik. This settlement at
preseut contnins 73 zewple. At the point where the
Mbutu=Sakeamiaiiwa rozd crosses the pipeline a T.Y.L.
settlement ¢i 31 vecple has becen established at
Thutamisuzdi. At tuis veint there is ono tap from tue
pipeline, but nec cattle watcring point. These
differences in the settlement dattern of the area

zre clearly skowrn in Fige 3.

The differcnces in the intensity of scttlement
between the Mbuta, Bungiri znd Ibuta areas can be
summarized by looking at the perccntage of the
total cultivable land which is actually utilized.
Within a fwo mileo rédius of the distribution peints,
approximately lh.per-cent is cultivated at Mbutu,
compared with 7 per cent in Bungiri and 3 per cent
in Ituta.

2. Origins of settlers

Prcbably no more than 2 per cent of the present
population were actually bern in the pipeline service
area. Most settlers have migrated from parts of
Shinyanga, Mwanza, Singida and Tabora Regions

(Table LY. Very few families are from Nzecga District

itself.
Table 4
Oxizin of settlers bv tribe ond resion
Tribve Sukuma Nyamwezi Iramba Ctioox
% of total households 59 12 i3 l6
Region of origin Shinvanga Mwanza Taboraz Singida Cther
% of totel houscholids 35 19 18 15 13

.22/



Within the area, meuple of the same tribe
and from the same region tend to congregate in
zarticular settlomonts. Most of tho Iramba and
lyamwezd are found in tue Mbutu aren. In
contrast, 3Sul.umas constituiz almost the entire
Population of thie smaller settlements, with the
exception of the T.Y.L. scheme, which includes
representatives cf a wide variety of tribes and
regicns. The ethnic composition of the scttlexs soems -
to have var{cd very little over time, with only a
slight incrcose in tribal diversity among the more
recont arrivals.

3. Settler rmotivation

All of the heads ¢f houscholds were asked how
they Zeard about the Sulenya Eills area and why they
had decided to come there. The majerity had moved in
the hope of getting beotter orors in tine new area.
fbout 4C per cent nac boen told of the fertility of
the area by relatives cr friends, while 2 similar
number had seen the area for themsclves waile
travelling aio::g the Dusit-West Road. About 17
per cent stated that they had moved to join
relatives already living in the area. Scveral
of the newer settlcrs came specifically to grow -
cotton, but in =zlmost no case did a farmcr single cut
the pipeline as the main attraction. Some people expresscd
the hope that they would now benefit from the improved
water suvsly. Only two heads of households said that
their main hcre in coming was to obtain non-

agricultural emrloyment.

ee.23/
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L, Time of settlcment

Almcstvall the settlers have moved intc
the zrea in the last 10 years, and 79 per cent
since 1662 when the East-West Road was built.

—~

The rates cf growth in the different areas

. over the last ton yzars can ke scen in Fig. ha,

which shows the percentage of the present
. population reached in cach year since 1958. It must

be noted that these fijurcs were derived from

informatisn on the datcs of arrivel of the current

[}

population and takes no acccunt of setitlers or
original inhabitants that have now left the area,

but we feel tkhat the general bicture is a2n accurate

cf

once. For this purposc the twc settlements along the

.

Tgunga=-Sclizamaliwa road have been GTr.u_c¢.! toouther, as

they show similar growts patforns. “All aréas show

a marked growth cver the imst six years, but this

is Frémtest in the case of Mbutu aid the settlesents
along the road, which have experienced fairly constant
growth since 1962. Bungiri ~nd Itutz have a much
-~higherf praporticn- of settlers who-have -been—in -the---—- -

area for more than 7 years (Fig. 4b). The growth

. cf these two settlements has boen scmewhat slower and
morg irregular, with no noticcable changes in growth
o rates since the construction of the pipculine.

- 5. Housch~1ld composition

Lo The average housciacld size in the arca is

6.1 persons, but there is much variztiocn, ranging fronm

3.1 in the T.Y.L. schemc and 4.3 in Mbutu te 8.6-in - -- .-
Bungiri and 8.7 in Ibuta {(Tzble 5).

eea2h/
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ble

douschold comnasiticn

ersons pcr n cauivaloents* crsons ner
houschold per houschoeld man equivalicnt
Mbutu 4.3 2.2 2.C
Bungiri 8.6 3.8 2.3
T.Y.L. 3.1 2.0 1.€
Ibuta 2.7 L. b 2.2
Total 5.1 2.9 2.1
This can largely be cxplzined in terms <f the differciices

in length of residence of the settlers for, as Table 5
shows, the scttlers ccming to the area more rscently Lave
consistently smaller families. Because of tlhc large
numbers of reiatively new scttlers, the average fawmily
size of 6.1 is scmowhat lower than that of 7.2 reccrded
by Cellinscn (1561-65) in Su
Table 6
Pomilv size in relasticn to lencth cf sinv

Ne. of years Fersons per Man ecquivzlents Fersons Ter
in settlemont household cer ousclinld an ccui-alent

1 -2 L.4 2.1 2.1!

3 - 4 5.6 2.6 2,1

5 -6 7.4 3.k 2,160
Qver 6 9.5 L. 4 2,22

A more useful mezsure cf household sizec is the
size cf thie labcur force, measured in man equivalznts.
The average number of M.E.s per houscheld is 2.9. The
’ variaticn with place and length of stay is similar to thct of
- persons Ger houszshzld, the newer sctticrs. having = smallier

workforce as well as tctal family size. The average is
also less tran the 3.2 quoted by Collinson =

cnuivalents uscd nerce a2re tly oo
ned by Cellinson {1261-3) to standardisc
castrement of werk potential =f a2 famiiy
The values arc derived as fzilows:
ver 30 1%-:SC 5«18 10-1L  Tndor I
C.o7 .00 C.o7 c.zz Q9
.30 0.C7 0.50 0.25 o]

"
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Ancther mecasure of houschcld ccmposition is tle
nunber of persons per wman ¢quivalcnt, which reflects the
number of dependents in the family. Again there is
censidcerable variation within the arca, tiie werkers cf
Mbutu and the T.Y.L. schemes having tc suppcri fewer

pPeorlie than thuse of Bu"'*rl and Ibuta, In this casc

there is very little variation with theo length of stay
and thc averzge Tigure »f 2:0) is only slightly lowoer
than the 2.25 reccrded by Collinson.

6. Vage work cxperisnce

Scme 29 per cent of the settlers interviewsd nad
previcus wage work oxperience.  The large majorit
the pcpulatioen kad aiways been farmers, cultivating

their own land.

7. Land culiivated

The verage amount of land culitivated in..the
area is 7.4 acres per hcusehold, the figure varying
frem 5.9 acres in Mbutu tec 7.2 in Ibuta, 9.7 i=n

Bungiri and 11 1 in the T.Y. (Table 7). The low

figure for Mbutu is largely explained in terms of the

numbers of reccnt settlers, for there is 2 marked tendency

fer the acreage to increase with the length of tize

(34

the househcid has been established in the settlemen
(Tabic 3). This relationship is obvicusiy related 5o
the diffcrenqes in the sizs of lobour force availzable
per houschkueld, the large houscehslds in Dungiri ancd
Ibuta being able to cultivate larger zccreages. In
terms of acres per person, the farmers at Mbutu are

able to cultivate more thzn thoce =t cither Bungiri

or Ibutza. Tae very high acrcage figurce fer the T.Y.L.

H

scheme nceds further explanation. Trhe setticrs =
ablc tc berrow 2 tractar to cultivate their communal

cottsn ficid 2nd are thus using a very diffcerent




Also it secms likely that the T.Y.L., settiement
land reccorded vy the cnumerators is ncot all

cultivated in any zne year.

Tabie 7
Acrengre cultivatoed by nren

Acros ner Acres oer

Liouschrld DTSN
Mbutua 5.9 i.4
Bungiri 9.7 1.1
T.Y.L, 1l.1 c el 2 - -
Thuta 7.2 0.8
Tctal 7.4 1.7

Tahle 8

Acreages cultivated in relaticn to lemgth »f residence

Xo. cf vears Lores per "Acres Der T T
in settlement acuselinld DErsSon

1 -2 4.s 1.0

3 -4 7.5 1.3

5 -6 8.6 1.2
Crer & S 11.7 1.2

Hy

It is intcresting tc note that the average figurc

recorded by Ccllinsen was 5.9 acres per househcld,

exactly thwe same os Mbutu.

The T.Y.I.. schemc wa2s; at the time of the survey,

the orly settlement having any communally farmed land.

There, z2bout 90; of the schemet!s land was conmunal.

- Cottcn accounted for 42 per cent and meize
o H

32 per ccent c¢f total crop zcre2sge on the sample farms
during the 1967 - 68 scascin. Millct, sorgnum,
groundnuts and sweet potatocs socounted fcr most

of the rcmaining land.

3 . .27/



The areal variztions are very marked, and
here the offccts of communications scem tc e
impsortant. lbutu and the two settlcments along

the Igunga - Sakamaliwa rozd have a considerably

03
]

higher pecrcentage of land under ceotton than de the

other setticmunts (Tablc 9) .,

Arecal variations in crop mix

Cotton (<) Maize (:) Other (-

Mbutu 55.3 jC.z 8.k
Road o 69,3 " 28.0 2.7
Bungiri .. .0 24.8 .. R22.5 52.7
Ibute ~  736.5 29,7 23.8
Total L2.4 32,2 25. 4

The relaticnship between cropping patterns

and the length cf rcsi dence 1s shomn 1r Table ic.

Cotton is ci greatest importance among those houselolds

have been in the arca for 3 - 4 years. It

which

seems llxe¢y th“t the mcre rccent settlcrs *ntend

tec cultivate mcere- cottow,-but have nct Vet bulLt

up to their full acrcage.

Table 10

Relaticnship between crop mlx and longth of residence

No. of veors Cotton Maize Gther
. in settlzimcuit n) %) L led
; - 1 -2 35.2 34.8 30.0
3 -4 64.3 28.4 7.3
5-6 34.7 35.2 30.1
S Qver 6 36.0 26.7 37.3

9. Catzxle

It is notoriously difficult to cbtain
accurate data on cattle numbers, and cur infermavicn
is nc more than a rough approximatisn, Hewever it

is likely that wc can make some compariscns betwecn
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the various settlements in the arca. Exciuding
the T.Y.L. scheme, whzre no cattle are kent, the
average number of cattle owned arc abzut 14 pex
kouseliold or just over 2 »er person. Therc is

sreat arcal variation, the number of cattle

irncreasing markedly in Bungiri and Tbuta (Table 11).

This can be largely related to ‘the loangth of resicus

of the househulds im the scttlements (Table 12).
- Toeble 11

Lrezl varisaticns in cattle numbers

Czattle per Czttle Teyr

hcusehold Dersan
Mbutu 6.1 1.1
Burgiri -~ 17.1 - 1.9
Tbuta 33.9 3.7

Tctal 13.8 2,0

cleticn to leneth of reosidconce

Nc. of vears Cattle ner Cattle

in settlement housshelc Ter Terson
1 -2 3.6 c.8
3 - 4 &.2 1.5
5 « 6 16.1 2.2

Cver 6 L1.0 4.7

10, Matericl srezlth o

le are one of thé main indicetors of mat

ct

at

(@]
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An attempt has becn made tc o

[

cria

a2 genieral wezltn index based on the guality cf hczusing,

furniture, ciothing and tle ownership cf a bicyclc

and radio, as well as livestock aumbers, On thic

)
[ S
H
He

index, Bun and Ibuta rank hirhest, folliowcd by

Mbutu. The T.Y.L. scheme falls considerabiy lower

the other scttlcments.
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Teble 13

Material wenlth index bv area

With Livestcck Witheut iivesiock
Mbutu 3.z2 2.35
Bungiri 4.39 2.121
T.Y.L. 1.60 1,60
Ibuta L L2 i.RL

As has been showr: in a wider survey of 12

new settlements in Tanzania (Xates, McXay and Berry, 19€9),

material wealth is usually accumulated with age,
and with length of stay in 2 settlement., This
general pattern is clcarly found in the BSulenya Hills

arca (Table 14). The material wealth indcx rosults

No. cf Material wealth indos:
vears in with livestock withnout iivesteck
settiement
1 -2 2.92 2.24
3 -4 WL 2,20
5 -6 3.9% 2,16
Over 6 L.71 2.22

are very largely determined by the impocrtance given

to livestock, hcwover this is the stress also given

by the Sukuma farmers. When cattle are excludced

frem the index Mbutu and Bﬁngiri ranx highest, with

Ibuta ceonsiderable lowe}, anc the T.Y.L. schecme again

the wo;st off. There appears tTo be nc significant

variazticn with‘lcngth 3f residence in the set Iemens,
Using these variations in th: sccisecconomic

structure sf thc survey area we are abla ta

adraw o
numser of ccrelveicns abeut the proucess >f scttlemont

teking 3lace around the Bulenya Hilis pipelinc.
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MLutu zna Bungiri, which have only just reccived
the improved water supply, represent conditicns as
they must have been over much of theo pipeliine
scrv?ge aren until very rgeently. Mbutu, favicrcd
by better communication and earlier construction
of the wat:r psint, points more the kind of

deveclopment thint is possible in such wn arca sf

Hbutu and Bungiri

high cotton - growing potentizl.
have largcr hcuscholds of the extendzd family

type, scns setting up %hcir houscs arcund the

homes of ti;ir fathers. Farmers in these arco

have smzll cro-. acreonges, and a smaller percentage

of their laznd devoted %o cotton,; and have ccnsiderably
larger herds of cattle. Families in Mbutu are smaller,
of the nuclear family type, have higher percoentizges

of their land under cash crops; and y&t have

small numbers of cattle. These diffirences arc

371

summarizcd in Figs 3z and 3b, Clearly for msst newccaers

to the arez the most attractive site for scitlement

within: the survey arca is at Mbutu,; mainly becouse

of better communicaticns and easier access to medical

and cther scrvices. It scems likely that unless
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to improve communications from

Hburtu and Bungiri, these sites wiil cnly be develoved
when growing pressure on available land ferces
newcomers t2 lcok outsidce butuy. In the next

sectic we seck to.predict ratcs of Jrowta over

the next fow years to judge when this widening -f the

settiemert 2rea is liiicly to tzke riace.
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¢ver the past six years provide a basis f-or
limited projection ints the future of the servi
development., We have choascn 1975 as our feorwer
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s it coincides with the end of the Seccrd
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weried for the pipeline giving an adequate Jeri

to consider future bencfits.

Ve have ncted previcusiy the consistentl
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}J.
p.
n
i3
n

Iruta with markedly lower growth ra

the further out along the pipeline conc ventures

This phenomencn, already shcwn i
r ?

3
)
.
0y
[
H
o
i
I
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nd rrovides an average of a ten year dovel

ce arcea
d Dlanning

Five Year

'
J

iffercentiated pattern of greowth between - Houtu,

teco

shown in an alternative way in Figure 6, which secks
T2 present differences in growta of amcunts of ttivablie
land actually used over the last ten years.
Table i35
Estimates of Forulaticn, Cattle and Cultivated Avcea
1y Survev Seciion. Pineline Service ,Sreoi
Number of Households 334
Number of Fersons 1,964
Persons per household i 589
Cultivable land (953% of total acres) 26,752
Cultivated land (afre s) 2,274
Fer ceont of cultivable 1and cultivated C.5
CCovtdATagEcEzeT T ITIITITI T 935
Per cent cultivatad 1and in cotton L2
T Cultivated lard pércapita TUCUU Yt o mesysl6-
Numnber of cattle 3,955
Cattie per capita 2.01

lThe Survey Scctinn of the Pipelinc Scrv
Arcas extends from two milces before Mboi
to two miles beyond Ibiuta and two milcs
cach side of tha pipeline siving a rect
-area sf 44 sguarc miles (% x 11)

arc based on tctal houschsld count for
of the area and includes intoerviews wi

176 ncuscholds.

ice



These differcent growth rates are apparestly related

to disteance frcm the wain East-West Rea? rather than

raticr dates of the zZipeliine

segments. The increments of growth f2r each area have

stayed nreity constant over time althcurs-h the ratc

of inrcreasc has been decreasing.

each subearceca of the survey arca until

igure 6. Thec assumpticn cf

straighut-line mrojecticn: seczms viable
althcough in ibusu at lecast one would suspect increascd
frictiosn fer land cespecially close in t=o the settleumcnt
center and even now there are already rzpirts af

suc

+

» friction. Taking the M.utu sube-ar:za tx itselfl

by 1975 abcut 32 pcr cent of the cultivzble arca will

be under cultivatica] id this dces ot seexm™a & 7

significant 1limit before which a marked Zownturn
in the rate of growth talics vlace. Coz=Tining the

sub=zrea projections, Table 16.

Proicctions

for Survev Q75
1062 1063 1075
Isusehtlds 50 334 rdele]
Pcpulation 295 1,564 4,132
Culzivated arca 320 2,274 4,2C0
Cotton Arca i30 5535 2,210
Cattle 610 3,555 2,210
7. Cultivable Arca
n1lt el 1.2 £.5 ot
lProjccticns ascd on population/housch: id, secpulazi-n/
cultivated arca, porulation/cattle, anz cectton/cultivated
arca ratvics of 1508,

«e.33/

4



| A T T T T T T T T R Ty -
Geal Vie Ty o . "
46
P
- 0i Y
8
: Q
PRl
der =
.%M,& M_
-t 07 .._m
- 4
. e 4
. 2
. Jote
=5t
SL-896L HIMOYO AIL1DIdX3I ANVY 8O-gS6L
aiasitiin aNvil I1OVAILIND 3I9VINIOYId NI HIMOYO
, vl- o Qm .& . '. ) . * 3 T




- 33 -,

sets out the projectiosn for the Survey Area, the

LXe S

miutu-Ibuta sector of the pipelinie. Over the past

six years the number of familics has iucreansed
anoroximately seven-fold from thd 'veéry”

a~oroximateiy fifty houscholds. Storting

nizher vase of our present estimate of 334 teouseliolds,
- we would expect that to doutle agoin by abeut 1375.

Keeping ccnstant average cattle and land nicidings

H
€«
5

v and using a pronortion of 42 for cctton cultivati

well.
Turring now to the entire service aren, we

think that ccnditions in Mbutu are probably more

ct
Qo
H
ot
)
9]
¥
o1

typical_of reiationships in the Izunga sec
the more remcte areas and we have rélied mere
heavily on the data from there. ¥Wc have made =
somewhat ccnservative estimate of cverall e
growth forccasting siightly less than 2 dcubli;é by
R 15675, with population going froem 8,000 to 1§;CCO

in the coming seven years (Table 17).

Population 8,000 15,000
Cotton aAcreage 5,600 12,000
Cattlc 10,000 oL 000

T cotton carnings are

- «will increcase oniy 2t a sli
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populati~sn. Thus in 1975 we expect by 1975 15,000

veople, 24,300 cattle and 12,000 acres of cotton

A AT FRRAR ¢ ATETA-Rehe

uncdcr cultivation.

niyastructure and develownment

of C-tton Pr-2uction

We heve alrcady seen that thcre has been a

A MAG AT e e 8

sizeabl: ilcreasc i: cotton production in the zrea

served by the Bulenya Hills Pipeline. We now address

&
y
.
3
3
:
:

ourselves T2 the question of how much of this
expandad prcducticin can be directly attributed to
the provisicn <f the domestic water supply alcne.

A cdetailzd examination of the purchases

made by buying posts serviﬂg the Bulenya Hills

service arca

AL Fawt A 0N &

{Fiz. 7} seems to indicate a

rclaticonshic botween the dates of pipeline
Vet

constructicn and the incrcase in cotton production

Table 18). Overall cotton procduction has shown a

. gencral increase, and the buving posts serving the
Bungiri znd IThuta arezs have beccme important only

in the last two t+ threce years. However, to

exaplain this pattern only in terms cf the

construction of the zipcline would be a gross

f oversimplificaticn. In Nzega District as a wh:le,
five main factors - would scem to contrcl the level

of coctton gzroducticn:

(l) The wealticr, and in particular

[}

the timing and amount of rainfall.
{2) The number cf Sukumi migraants”
r arca To

mcving into a narticula
STrew cotton. The avel

»f demestic water sujely for these
settlcers is of extreme importance.
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The lcvel of the cultivaticn
tcchniques employed by the farmers,
and the availability of inputs, such
as fortilizers, insceticides and
improved strzains of sceds.

{4) The rroximity of cotton buying pests
tc areas of potential Productisn, ond
the 2avuilability of means cof transpertiag
the cotron from the farms to the
coc=operatives.,

.5) The price the farmer expects from the

salc of his cotton.
The use of an improved variety of sced secms to have
been of great impertance in increasing the cutput zf cotten
in the Bulenyz Hills zrca. During the 1962-63 sczscn the

variety of cotton formerly £F5wid “ﬁ thé” area (u:n.‘Sl} ves

ré%iééééwbyutgéuﬂiéhgrv;iéiéiﬁé U;K. 55. Tnls largely
accounts for the 204 per cent intrease in producticn in
_this ceastern pari.of the Manonga Ginnery Zone betwecen
1961-2 and 1962-3. By the next season (1963-h> cven mcrc
-farmers had reccgnized the prefitability cof growing much
high - 7ielding cctton; and preductisn increasecd by a2
further 51 per:cent. Thus procducticn had almest rsached

7.5 million powndc even before thg 1pe11ne had rggchcd

Igunga., This latter increase was also ericouraged by the

the Zulen—z Zills Pipeline area

1060-£1 134142 16€z2-43 13674624 1G62-£5 10£63-£6 1354-47
Izunga 50,717 419,288 1,874,081 1,592,104 1,285,222 2 »274,506 1,527,829
Iwanyzgula - 15,5%0 - 1,23C,928 1,202,150 1 + 755,122 2,085,064
Intveboszto - - - - - 1,5%6,845 1,467,602
celzzeliwa - 330,302 314,05% 1,004,87C 616,379 1,805,333 835,536
I:. & - - - - 229! 355 1!3831385 11’\‘639871
Tot2l 50,717 763,780 2,368,552 3:821,502 3,535,156 8,825,191 €,979,502

Source: XRgcords - ku'c‘u.\cs by prlmarv <cclctles
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custructicn of the new main East - West road from

Siigida to Nzega, passing through Igunga, which was
cemnleted in 1962-62, This alloswed the easior

o

mivement of cetton to the buying posts at Igunga and
Iz~go, but mare particularly encouraged more Sukuma
to settle in the arca.

The impsrtance of those other fzcters is
seen when cne compares producticn increases in the

Bulenya Hills service area with thie rest of Nzega

District ond with Tanzaniz =2s a whole (Table 19)
Tat:la 19
Compariscn of cctton oraoduction in <he Bulenva
dills zrea. Mreza District and Tenzania (1963-67)
(1062 = 100}
1063-4 196L-5 19635-6 1666-7
Eulenya Hills service zarea 100 G2 231 182
"est of Arc= A 160 133 222 253
Lrea A Total ) i 100 112 227 "1893
iLrea B 10¢ 107 184 194
Mencnga Ginnery Zcne 150 111 210 214
Tengzonia totol 100 126 1Lha 133

The impressive cxpansiscn of coticn grawing in the

zipeline arca has been matched by a very similear increasc

3

in the whole of Areas A and B {Fiz. 7), and in the Mancnga

Ginmnery Zcne as a whole. Incdeed the perfsormance of the

rest of buying Arcz A has been.marginally betier, zlthough

L ... examinatien of the.servicc Arca's producticn as o - -
- ' percentage of total Lrea A cutput shows that the

a

cifference is

SLroa
’ : as 2 ro Sf Arcs A
1651-2 1662-3 1¢66-7
- . L7 43 52 43 573 44
s
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Variaticns in prsduction within the service area
have been rather greater than within the rest of
the Mancnga Zone. 1In a generally good year the

pipeline area has‘perf:rméd relatively well, but
drops in producticn in less good years have becn
relatively greater thun in the rest of the Zone,

T£ we ncsume that the coffects of weather
and of the year to differences in the vrice paid to
farmers f£or their ccitsn are the some over the

restricted arca of the lanonga Zonc. he patrern

of produ

[¢]

tion within the area can be explained in

torms of the three factors menticned earlier. The

cf cotton has already been ncted. The movement

of Sukuma cottecn farmers intc various parts cf the
District is of vital importance, and cxplains why
productisn in the Maﬁsnga Zone has grown at a rather
faster rate than in Tanzania as =z whole.

The Toregoing may seem to disccunt the
importance c¢f the rpipeline constructinn and suggest
that the increase in the Bulenya Hills area is
enly part of o wider Gevelopmenut that weould have
taken place in any case. This is far from tiic case.

In an arca of such scvere seascnal water shertage,

o

ncoming farmers have only been able to settle in

arcas wherc an all-seazson water supply is sufficicnTiy

close. The vast mejority of the increzscd cetton
cutput zas tzken placc in two areas: firstly,
foirly close to ﬁhe Manonga River close ©2 the
cinncery =t Choemachankclaj and sccondly in the

Bulenya Hills pipeline aTea. Thu lanonge

.33/



Piver provides an all ycar water supply and was

thus a favoured area for scttlemcut. Similarly

the Mbutu River  rTovide® water for ths Igun;o area

poyes

and allcwed carlicr scttlcment tc toke

te the East - West Ruad. The pi:

<
[}
—
H
0
)
»
1]
)
s
[¢]
)
[
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£

muchn grcater area to scttlerment, and thus cotton
producticn has increascd. It is

remember that the last stage of

the carly stages ! develzpment.
studies it is almost impossible to predict what
cctton preoductisn veuld have taken place withsut the
construction of the pipeline. Some cﬁtt:n farmcrs
lived in the area i.efeore the pipeline was b»uilt, oaad
important incrcasce in cctton productisn nave talzen
Place in other parts of Nzega District. HE:wever, th

improved water supnly has opened up =z larger nren of

fertile scil and as such has played a
recent development of thc arca - 2 growill which is
only the first stejr in rcaiising the full pctentizl

of the areca.

Bencfits due tc tho Pinelinc
T: sum up our findings =n the impact of tht

classification 2f a2nticipated tenefits ints

ot
jon
O
0
a

health, wealth z2nd ceonvenicnce.

The lack of medical stzaff in cur resecarca
means that we can add ncthing to the
cn health and watcr supply prescnted

of this mapcr.
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¥e have seen that over the last few vears

there have becn impressive devel<oments in the

c¢cnya Hills pipeliine areca. There have tkee

cunsiderable increases in pepulation and in

cotton out;ut. The cotten crop ¢f 6,979 1lbs.

bought in 1966/7 by the primary societies serving

pipelire arca provided a significzant csniributicn

to the wcalth 5f the region. Vere one to zttempt 2

1

S

pro

by

o

roper tenefit/ceost appraiszl of the pigeline one

culd Lave to ask two imp~ortant questions:

{i) Toc what extent this cctton precduction
represents Fut'"t that would nave been
produced by the present Bulenya Hills
settlers even if the new lond in Nzega
Di;trict had noct been avaiiable, or
to what extent the now scttlers'r
a formerly landless group tnat weould
have been able to produce no cott

in the former areas.

To what cxtent have factors zther than

PN
8
o8

~

the pipeline contributed ts the growth
f outzut, and to whaot extent would
this growth have taken pgiazce had nc

pipeline been constructed.

i

4s regards the questicn of whether tiis

duction in Nzcga District is merely the transicr

N
9
€]
P
=

cutput from cne arca to another, we woul

that in the main the azrowth is a real goin te the

anian cceonomy. Fressure ¢nn the land in

umazland, the home arca of man

Y4
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because 0f the lack of sufficient land. Most farmers
szid that theoy came to the area sc that they wculd
have rocm to grow larger acrcages of crops, and

they felt new scil of the

Mwambiti ric thzn in their old

hicme arens.
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of otlhier inputs

and investments is much more difficult t»s answer.
Indzcd, the data collected from our shert survey 4<
nct z2llow us to even zttempt to isclate out thne
effects of thce investment in the water pipeline.

It may be that cne shzuld not even attempt to do

sc even with more detailed information. Th

o]
)]
©

concerned vwith beth the thecry and practice of

rural devel

Q

avince

~

gencerally becoming i

- cf

“

of the inter=-rclicted nature of the vast majorit
stimuli and agents for developmenis.  All we can say

in this case is that in the recent impressive zTswtilh

5f populatizn and zroduction in north-cast Nze

”

2
District the Bulenya Hills pipeline has playecd
an impcrtant rele by previding a permancnt water

supply to an area of such seasonal aridity, tut

ructicn of the East-
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if we were ts take the extreme view that even

without the bLuilding ~f the pipcline large numbers

of c.tton farners would still have come intoe thce

g

arca, once would still have to zdmit that the new



water supply has macde a tremendous differcnce to
the lives of the pecple in the area. Onc lias only

to cbservz the water surply problems when, as happcens

2ll too

Fh

reguently, the pipeline is brcken to

realisc this fact, Thore is no river in thae arca,
cther thaa the Manonga for te the nerih, that maintains
a flzw thr-uvsgh-ut thie dry sezson. The
bave to,dig in the dried up bed c¢f the Ifbutu River for
voter for thomselves and their cattle. The farmers
have to drive their herds as for as the
anonga River.. We are nct able to say to what cextent

the time saved by the pipeline, whern it is cneraticnel,
¥ y =

is pu

ct
Fe

nte productive activities, but this permznent
water supply certainly reduces the drudgery of the

daily task of thc area's househcolds.

The majs
be carricd forward tn the planning <f the new pipelines
from the Mwamepuli Dam, is thet the investmont in
imoroved water supplies shouid .t be viiwed in
frcm the scther devaelopment inputs that arce need.d
in the zrea. We have seen asw devclopment ras first
taken place at the points where the pipeline and tae
roads came together. This is cnly one examp»le of how
the ccmbination =f{ sevcecral inputs can prcduce results
greoter than the sum of the individual cemzononvs.

By themsclves the new pipelines would have Lbengeficial
effecects -ni the arcas, but their voluec oo e many times
3 o

enhanced if the pipelinces, ronds, marketins structure,

agricultural extension progranme, and a varicty of

wthicr scrvicces can be 2il ci-nrdinated in cne develcpren

plan for ncrtheeast Nzega District. It was for this

L
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reason fthat the Bureau put forward the icdea of werking
cn such a plan. The idea was accepted by the
G-vernment departments invoived, and the ficldwerk
for the wider survey is n~w underwal. It is hzped that
this new survey will provide mucn m.re cetailed
inf-rmaticn frr a far wider arca ard e thie firvrst

stage in the co-srdination of o varicty

agencics. If this can be achieved, the

study repcrtod in this poper, by being o first

nointer in the right direction, will have more tian

achieved its original aims.
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