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TEE BCONOi:iCS .OP RURAL WAÏKK SUPPLY IIÏ -lAlTZAI-IIA

I, Introduction.

Last year, at the start of the Second Five Year Plan,

Tansania set itself |ho task of ensuring that the entire rural

p'dpule'tion of the country-is provided with adequate water'supplies

within a period of forty years. To achieve the goal, Governnent I

has estimated that it nust provide water to an average of 250,000

persons per year at• »»• annual expenditure of Shs-, 50 nillion.

The enormity of ' this task'can beWell"appreciated "when one realizes

that ninety percent of the rural pojmlâticn9 or over ten million

Veople, are:considered tô-navc inaSeojiate supplies and that an

annual expenditure of Shs, JjO million represents about 7.5 percent

« of the-average annual de*èlopm®nt-£nvés-ÉBfent "anticipated during

'the Second Plan, In response"to this challenge, Governnent has

budgeted Shs.4-06 nillion for new rural water development over the

Second-Plan period and is ià-'-'tfië""process of completely re-evaluatiag

thé présent organizational approach to the development of Tanzanian

water resources. . . . . " ' >

•• ' '•' The actual course of lanzanian water dovelopnent soon will

"be decided, as decisions are"about to~be nade that will largely

determine whether or not thé. above*forty-year goal or sone other

goal'is pursued. The B U C M C B ; of future Governnent efforts greatly

depénds'upon thé overall pro'granaes and resulting projects set

up to achieve, its..desired, objectives. With large anounts of

investment likely to continue for a considerable nunber of years.

in Tanzania, it is worthwhile ••-So inquire 'into the econonic bases upon
, • • • • • • i v - x ' • • " • • . • • ' • '

which rural water programaos DIG planned and specific projects are

selected. This is especially important in the case of finance for rurs.1

va-tex -. dcvelopnent, which has been nostly supported by SVvedish

Credits over the past several years. The future availability of

Swedish or other foreign aid and the ability cf Government to achieve

its anticipated investment levels will be directly affected by the

USHAHY
econonic aspects of the situation. i * .,...,.,! Qafp<ri :• M̂ lttfl

ior Community Water Supply
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Because the provision of rural water supplies is a. major

issue not only in Tanzania but also in Kenya and Uganda, this

paper is an atteapt to set out sone of the basic econonic eppoçta

of rural water devolopnent and to indicate how they can be used

to assist in progranme planning. The econoaic aspects, by then-

selves, cannot eonpletely control decision-naking and plan

formulation, beccuso rural water supply is not JLo.oked upon as an

econopic investment, in Tanzania, but rather as a .social input with

sone econonic consequences. This view of the s.ocial role of rural

wa-ter is amply supported by the essentially non-eeononic selection

criteria and organisational-procedures which largely, determine the

distribution of rural water investnent between, villages and

Regions, jndeed, the problons of equity and, ±he very_ credibility

of ;Governracnt of.ton.beeone the key factors, in.,the allocation of ,,:,

rural water projects*, 'Nevertheless, since the development of ...

rural water supplies involves the use o± scarce resources that have

opportunity costs in' terns of other devolopnent activities foregone,

the econonic aspects cannot.be ignored If Tanzania: is to aake

efficient use, of its available resources. ÏÏith this proviso in

nind, the paper can be seen as- an. attenpt to present a bit of the

sconomic picture of this type of rural development activi'ty - a

picture that has not received sufficient consideration to date.

I I * T h e P r e s e n t S i t u a t i o n - . ... .•.••:.• • . .- '••

II (1) Populations Within Urban Water anà TMTC.1 Water-Service Areas.

In Tanzania, \7ater,supplies arc classified, as either raral

or urban. Rural water supply development is the responsibility of

the ïïater Developnent end Irrigation Division (W.D.fe I.Dt) of the

Llinistry of Agriculture, Pood and Co-operatives. The emphasis is
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on the provision of communal standpipcs, terned domestic water

points, although a few private house connections are sonetines

allowed. The capital costs of construction and the recurrent

operation and maintenance costs of the .completed projects are

financed completely by the Ministry. ïï.D. à I. D. obtains no

revenue of any significance,: as water, taken fron domestic points

is free to the consuners. ~Urban water supply development is the ;

responsibility of the Water and Drainage Division (W.D.D.) of the^ .

Ministry of Lands, Housing-and Urban'Development. The eaphasis is

on;the provision of private, house connections,-although communal

kiosks Qre ̂ constructed.... occasionally in;low income"-areas. The

Ministry initially financesr^he .capital costs of construction, but

after completion of the projects the users having- private iconnections

are charged a water rate sufficient to amortize thé capital costs

and to pay the recurrent operation-?and naintenacé'costs.-- W.D.D.

sets the water rates'so that i-fe» ; overall costs are talancelà by ;

revenues. A,,total of 94 urban vzater supplies are operated by

W.D.D. ranging-from Dar es Saiaaa down to individual prison farms

and aerodromes, but only absout ten of the largest towns operate

at a profit; the remainder operate at a IOSB.-- -,,

, ^fi»S the above definitions of rural and urban water supplies,

an estimate can be made of tho portion of the-population of mainland

Tanzania to be served by each-Hlnistry. Although only th©:

population within ui-ban water supply service areas can be

directly estimated fron available datey the Tarai water supply

population can be taken as the difference between total and

urban populations. Table 1 shows the growth of urban water

supply population since 1951. :
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Table 1. Populations Served with Urban V/ater Supply by the

Water and Drainage Division of the Ministry of

lends, Housing and Urban Developnent and Its

Predecessors (selected years).

Year

1951

1954

1957

1960

1962 .

1965

1967

1969 . .

Total Number of
Private
connections

- 7-, 228

11,288

17,415

24,466

29,446 •

36,999

41,000 (est.)

• 45,000 -(est.)

T o t a l EuLibet. of ••
Kioslrs ' ~

• •:-,: 1 2 0 :

180

284

328

370

*

* , . • •

Total
Population
Served

200,004

185,990

265,541

441,638

442,896

*

*data unavailable,: ' -; • ;: -' J- •

Sources: Data for 1951-62: Tanganyika/Tanzania, Public Ïïorks

Departnent, Annual Reports 1951-62, Dar ee Salaam,

G-overnrcnt Printer. ' ' ';

. Data for 1964: United Republic of Tanzania, Central

; ,Lv. Statistical Bureau, Ministry of Economic Affairs and

Davelopnent Planning, Statistical Abstract 1966.

Bar es Salaam, Government Printer, 1968.

Date for 1967-69: Private Conaunication, Director,

Water and Drainage Division, Kinistry of Lands,

Housing and Urban Development, 18th February,

1970.'

\ -
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Since Independence, the population receiving urban water supplies

lias increased by 5.75* per year. This: is slightly less than the

recorded 6.4'J annual rate ; of growth for urban areas between 1957

and 1967, At the tine of the 1967 census, Tanzania had an urban'

population of 677,780 within the fifteen administratively defined :

townships and the nineteen fomer townships. This population did

not include any surrounding "town planning areas" although 77.D.D.

includes theqe outer areas in its water supply, service network.

Thus, the W,])*B.._. défini tien., of .urban, population is nuch larger

than that of the 1967 census. Por the purposes of water supply

planning, therefore, urban population.will nean all of the present

population served by W.D.D at their 94 locations as well ae the

population in all associated areas that T/.D.D. intends to supply
. ' • • • • - • • • • • • t : '-:\ , !

eventually. ';•'' :

•'.-An-iestinate of the overall population in urban water supply

areas can be obtained by separating the areas into Bar es Salaan
• " • * . • . • • , . . " " • - • • * '

and vicinity on the one hand and all^otlior areas on the other. As

shown in Tablo 2, Dar es Salaan proper iiad a population of about

327,000 in 1967. Adjacent suburban areas within the aaster planning

zone for the city contained an additional 54,000 people. At on

assuned gi^7th rate of 8.0$,/this planning zone had an estiaated

population of 387,000 in 1969, of which about 300,000 were

supplied with water by W.L.D. She present Dar es Salaan water

supply area for ÏÏ.D.D. extends fron Kunduchi north of the city

down to Kiganbonl south-of the ferry and will extend soon to

îijinwena,. Réguler supplies are provided as far west as Hanaese,

but nunerous villages and Government installations ax-e served along

the 45 nilo supplying pipeline which draws water fron'tho Ruvu

River. Thus, the population supplied r/ith water by the -

Par es Salaan Water Supply exceeds that of Dar es Salaau itself.



Table 2. Population Estimates for Urban Y/ater Supply Areas.

Urban Area .

Dar es Salcan

and Vicinity

Outside Dar r
e s S a l à a n •'-•••

irea

Cota3, Mainland
Tanzania

Population
Served- With
Urban Water.
Supply 1969

300,000

350,000

650,000

Population in Urban Water
Supply Areas

1967 ,

327,0002

*

Assuned Bate
of Grov/th

..• • •*•

8.0#3 ,

*

1969(est;

387,000

700,000

1,087,000

*Data unavailable .,.,.... » .-.,.
Sources: See below : ' " ;-;"i"'"' ' "•' "" '
J w r . ^ - L ' i - ^ : > i M " ! ? • , . 1.',-, .•...•:::.:• /.' . u ' - z . - u . •;: .•"*-.••• .• T . L ; ' : - - " ; •.-; : i - .••..

Por.-tho other 93 W,D»D. water locations," the populations rocoiving
. . ï r t ï ••..-.'. l o . v ij.?, v ^ ^ . ' : . " ; 1 . .' , ••;.:.•• •; - ^ . C i . " : . •• . •.•.:•!-'.-.:.•••.: '•

H7.D,D.. water varies between 30% and 70^ of the existing populations

in the eventual service areas. Table 2 shor/s the total population

currently receiving ÏÏ.D.D. v/ater in these 93 locations to be

350,000. Therefore, by assuaing an average population served

of 50$, the overall population within the planned urban areas is

about 700,000. This results in an overall population of 1,087,000

people living in planned urban vvater supply areas on nainland

"Tanzania in 1969. If tUc estimated total population of aainland

Tanzania during nid-1969 is taken as 12,557,000 people, then the

corresponding portion of this total living in the rural areas at

the start of the Second ïive Year Plan was 11,470,000.

Source's; 1. Personal Con-iunication, Director, V7ater and Drainage
Division,- Hinistry of {Lands., Housing'"', and Urban' Devolopnent,
18-19 February, 1970.

- ••'•"• 2i Dar es Salûan city (272;3OO plus' suburban area C54|000):
Town Planning Division, Ministry of Land Settlenont

' ' and V/ater Eovelopncnt, Per es Salaaù.; Sub Rc-iont
Physical 3u.bro.?icnal Survey cind Plan, Dar es Salaau,
August 1968, p. 52f. '

3. Ibid, p. 83.

4. Tanzania, Central Statistical Bureau, Ministry of Economic
••.•: Affairs and Dovîlopnenf Planning, He corded Population

Chs-nree 1948-67: Tanzania, Dar es Salaan, August 1963,p. 13.

5. Central Statistical Bureau, Ministry of Economic Affaira
and Develcvo-cjit Planning, Provisional _Estir.in.tos of fertility.
Mortality, p.nd rppulatlon Growth fcr Tanzania., Dar cs Sr.laan,"
Deefcabor,"i'96"8V p*. 17.
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II (2) The Nature of Adequate Water Supplies. ,-.-.-,••••

It probably is true to s;.y îl̂ /j r ^1; peep-,- in rural Tanzania

draw their water from a source that Lac undergone sone improvement

as a..result.of hunan efforts, Because, Sanzrjiia is not well endowed

with a..good .distribution, of lakes,. vcrAs, spring.,. and permanently

flowing, streams and rivers, most people -tind 'it,, necessary, or at

least desirable, to iaprove the reliability; distribution, or. ' , :.

quality of their water sources, The improvements nay range;frcm

a large storage dau with.miles .of distribution piping on the one

hand .to a shallow seepage Hole dug in a dry stream..be.d on the...*. '

other. All are improvements on the natural-source of! water, but .-

not all can be .considered as adequate for .the purpos.es. of development

in Tanzania..., ïïhat, is adequate in- one area or in one stage of. : •'-•'.•':

development nay not be adequate.in another. • G-overnaont does not -

clearly define what .is meant by adequato jwater, other -than', tha'.t is

a "necessity for the- achievement of. a botter quality of rural life".

At the present time most ÏÏ.D.& I.D. expenditures, for rural water

supply development are weighted; heavily ir: favour of piped supplies,

whether pumped (including tpreholesjor gravity, which ton^inate in

communal standpipés. '' However, ïï.D*.^ "1.2. officials point cut that

piped1 supplies are by no means the only typo of system capable of_
• . ' • • : • • • • • • • • ; . . ' . ' " • • • • • • • ' ' • • ' ' '

providing adéquate water supplies in rural areas and that simpler,

less expensive methods also are acceptable. Por example, properly

constructed small reservoirs or hand due wo11s may be considered

to be adequate sources of water supplies in soce sparsely populated

area's':having seasonal s'treaE'flows or a high grounuv.-ater table.

United Republic of TanEsnia, Second Pivp "car Plan for B
•and Social Dovclormsnt, 1st July, 1259 - JCth June, ..1974,
Vol. I, Dar es Salaam,'" Goverazsont Printer, p,40.
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On the basis of discussions with W,D.& I.I), officials,

an informal definition of what is currently considered to bo an

adequate water supply can be stated as follows: (i) the source

of water is protected from the more gross foras of pollution;

(2) ̂ the people expend less effort obtaining this water than they

would from other, traditional sources, and (?) no better water

supply can be developed for the same level of expenditure. The

pollution'aspects are the responsibility of the Government Chemist

in Dar es Salaam who must certify tha-t the water quality of a

proposed ÏÏ.D. & I.D project is safe for human consumption before

construction can begin. Unfortunately, water samples are tested

for chemical pollutants only, as the Government Chemist' does not'

hhave -testing facilities for the uore important bacteriological

pollutants. It must be pointed out that the above definition

is.subject to a wide range of interpretation. Because of the lack

of specificity in the definition, its applicability to rigorous

project or programme planning is severely limited.

II (3) Rural Water Supply Development to 1969.

In general, rural v/ator supply projects can bo classified

into piped and nonpiped categories. The piped projects further

subdivide into pumped and gravity schemes. Pumped schemes involve

taking water fron rivers, lakes, roscrvoirs, wells, and boreholes

and then pumping it to soao other location. Gravity schemes can

involve streams, springs, and rosorvoiro wherever topographic

• conditions provide sufficic-nt pressure to allow unaided flow in

pipes. The unpiped projects include dens, wells, springs, and bore-

holes that have no facilities for distribution of the water to other

locations. During the 1950's a lar^c number of dams wore constructed

P.J. Hadati, "V/ater Quality Standards in îr-nzania", Dennis ïïat&r, (éd. ),
Rural Yfatcr Supply in 3-r.st Africa, 311A1UP Research Paper 11,
University College, Lar es Se.le.cn, May, 19Î0, pp. 83-9.
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in the drier pcrts of the country. Sheso projects were supposed

to include at least a short outlet pipe leading to a cattle

watering trough below -the dam, but many dams wero built without

those facilities, forcing both pcoplo; and livestock to Wade into

the reservoirs for water. According to the criteria for adequate

water supplies presented earlier, those unprotected sources of water

are subject to serious pollution hazard and, thus, are not acceptable

at the present time. Current Ï/.D.& I,D. policy requires the

construction of new dams to be followed by the installation of piped

distribution systems. On some of the. larger projects provisions

for filtration and simple chlorination treatment also are included.

Similarly, current construction of oharcos, which are small excavated

earth tanks situated so as to collect rainfall runoff from small

catchment areas, includes the protective fencing of the! charcc and

the installation of a simple draw-off well for the use of the local

people. Very few unprotected water supplies are built by W.D.& I.D,

at the present tine, but this genoral. policy has been effective :

for only the past few years and a larger, although undeterminedi

number of unprotected supplies were constructed -during the early

years of the Division. Table 3 gives a rough picture of the types

of projects, completed by V7.D.& I.D. through 1968. ' :•

As summed up in Table 3» a total of 295 earth daas and other

storage re.servoirs were constructed, as well as 597 gravity and

pumped scheaos and 521 successful boreholes. These categories are

not mutually exclusive, because numerous âams are utilized in

gravity and pimped schemes and most of tl:e successful boreholes

arc utilized in punped scheaes as well. The table does not give

a clear breakdown between piped and non-piped projects, nor between

the protected and non-protected projects. Furthermore, the- table
< •

does not provide any idea of the nusabcr of people utilizing the

water supplias from these projects.
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Table 3. Water Supply Projects Completed by V7.D.& I.D.,

1946-68.

Year

1946

1947

1948

1949

1950

1951

1952
•

1953

1954

1955

1956

1957

1958

1959

1966"

1961

1962

1963

1964

1965

196C •

1967

1968

1969

Totals

Earth Dans
Catchnont Tanks
and Charcos
(min.20 ac-ft)

7

12

5

10

7

5

3

9

19

18

' 20

29

18

19

33

13

9

8

18

9

5

6

13

#

295

Gravity Pipo-
linos end Pumped
Supplies

1

1

9

11

13

18

22

41

52

22

5

15

20

30

29.

44

21

21

23

20

18

71

90

»

597

Boreholes
Successfully
Completed
(sin.400 g'al/hr

6

10

•"8

13

26

19

21

32

29

22

;24 ,

30 r

23

19 .; ., •

23.

26

17

13

20

35

18

28

59

521

- * Bot available

Sources: Tanganyika/Tanzania, :./aior Development and Irrigation
Division, Annual Reports, 1946-66, Ear es Salaaa.
Governr.iont Printer.
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II (4) Populations Provided \7ith Improved Rural Water Supplice.

It is difficult to determine the number of present users

of improved rural water supplies directly from available records.

Because, of differing methods of describing projects and of

costing the various water development activities over the years,

it is difficult to compare water supply projects froa different

periods of time. Before 1945» G-overnmont did little in the way

of actual rural water supply development. She Public Works

Department (P.ÏÏ.D.) built eono supplies for townships, outstations,

minor settlements, and trading centres, but in almost all cases

these were administrative locations whore European officials were

stationed. A few v/ater supplies wore constructed by the Departnont

of Agriculture for local cattle watering purposes, and some supplies

were built by P.ÏÏ.D. at the request and with the funds of other

' G-overnnont departments, mission Installations, and large estates.

Por exemple, the Water Boring Section, which originally was a part

of the Public ïïorks Department, drilled 88 boreholes on prepayment

between 1932 and 1948, A total of 81 of these boreholes were for

sisal estates. Official approval for the formation of a Department

of ïïator Development, along with the transfer of a nucleus of staff

froci Public Works Department, was granted on 1st July, 1945, although.

it did not start operating as an independent organization until the

2

beginning of 1946. Prom the first, V7.D.& I.D. was intended to

provide both professional advice and material and financial

assistance to the Native Authorities in the development of water

supplies. ÏÏ.D.& I.D. also tool: over all responsibility for the

construction of new water supplies in outstations and ninor

settlements that were not included in the group of oajor towns

serviced by P.V/.D.

Department of Water Development and Irrigation, A Short History oi
Water Development and Irrigation in Tr.Bmmyi.ka, Dar es Salaa-ii,
7th September, 19S1. ~
2
The abbreviation w.D.fi: I.D. will he used to designate the present

Water Dcvelopncnt and Irrigation Division as well as all of its
direct predecessors.



There were two nain types of projects constructed by , :

\V.D»& I.D» The first type included water supplies for outstatiions

and ninor settlements. These projects were financed soley with

Central Government Funds end were placed on a self-supporting basis

whereby all users, whether from private connections or communal

kiosks, paid a water rate. The second type included water supplies

constructed for the local ITative Authorities, or Rural Local

Authorities as they came to be called "after Independence. A proportion

of the capital cost of these projects was paid by the local authority,

while the operation and maintenance was mainly the responsibility of

the- local authority with some assistance 0:1 extraordinary maintenance

problems by T7.D.& I.D. The effect of this requirement for cost

sharing between W.D.& I.D. and the local authority was that the

majority of raral water supply projects tended to be built in the

• wealthier districts while the poorer districts remained essentially

unchanged. There was a third typo of project built by ÏÏ.D.& U 3 .

in the instances when an outside- organization or individual was

willing to pay the entire cost of the construction. These prepayment

projocts, as before, were requested, by other "&OYernnent departments,

laissions,, and estates, but in addition the richer ITative Authorities

began to utilize tho contractor services of 7/.D.& I.D,, thus

unbalancing the distribution of projects even further.

During the 195O1s responsibility for the operation and

expansion of the water supply systems in most of the outstations

was transferred to the Public 'works Department. These supplies

are considered as urban in character, and they are now under the

control of the Water and Drainage Division of the Ministry of

lands, Housing and Urban Development. The few ninor settlement

supplies that were constructed generally remained under V7.D.& I.D.

control and, therefore, are still considered to be rural at the

present tine»
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E:;act figures for population served by improved rural

water supplies arc unavailable because of the difficulty in inter-

preting the records, as describod above, in practice, Government

Often estimates populations provided with water from the expenditure

totals involved. Since W.D.& I,D..currently has a general project

expenditure guideline which linits capital costs to a tiaxiiaun of .

Shs.2OO per person served, a Uniting cost figure is sonetines used

to determine annual totals of population served. In this manner the

Ministry of Econoaic Affairs and Developnent Planning used the per_.

capita cost factor of Shs. 200 plus a W,D.& I,p. estimate that,..,.. ; v,

Shs. 60 million were expended on rural water.supply projects fron...

1964 to 1969 to conclude that 300,000 people were provided with water

during the First Plan. The îîational Water Resources Council

accepts this figure and assumes that. 800,000.and 300,000 people were

provided with, inproved water .supplies befpre,rand during .the period,

2

of the First Plan, respectively. A.soaoyvhet larger totai,wAsustated

by •W.D.S: I.D,, which claiaod that water supplies have been.-constructed

for 1,250,000 rural people through the end of 1968. This fig-are v/as

estinated to be 11.5 percent of .the rural population of eleven

million. . •..-.,.',-

Beccuso of the problcas. of interpreting the project reports,

this saiio nothod of utilizing o3:ponditure totals to estinate

populations will be used in this paper». , Table 4 shows .calendar_year

The Second Plan actually stated 60,000 families per year but this is
taken as an error: United Republic of Tanzania; Tanzania Second ?ive
Year Plan ffor Econonic and Social Lovclopneht,' Vol.1, Op.Cit., p.40»

2 • • • • • . • • • • • • •

National V/ator Rosourcos Council Secretariat, " Tentative,
Projections on Investnent for Rurr.1 Wctar Supply, January, 1270, (ninoo),

3 . . . . . . . - - . • • . , . • • •

ï/ater Develbpnent and Irrigation Division, Ministry of Lands
Settlenont and V/ater Développent, Aniiiu'.l Report, 1S68, Op. Cit.,. p.8,
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expenditures by Ï/.D.& I.D. on water supply dovelopaent for . -

the period 1946 to 1969. Only the figures for actual water supply

project construction end for investigations of future projects are

included in the table. No figures arc given for expenditures on

capital equipment or. on P.E.P., which, is the Professional Eaolluacnt

factor, or the proportion of total projects costs allocated to

salaries and expenses of the pemancnt ÏÏ.D.& I.D. staff. Also shown

is the total expenditure of the Division for the calendar year.

According to current W.D.& I.D. procedures, project costs :

are considered to be the capital construction costs, the hire and

renewals cost for equipnent, and ?.E,?., which is taken to be 20%

of the sun of the other two itenc, Because of the changes in. cost

accounting} the construction costs of regular water supply projects

arc given in colunns 2, 4, and 5.. of Table 4. ,. In addition to these

regular project expenditures, there are separate anounts shown for

the Masai Developneat Plan of 1952-57-, contributions fron Eative

Treasuries. 1946-50, and expenditure on prepayment projects 19,57-68.

The Masai Dovelopnent Plan had the nain objective, of improving cattle

water supplies; the Native Treasury contributions were the local

portion of water supply project costs for those years, while, -:

propaync-nt projects included water supplies for estates, aissions,

other Government divisions, and additional supplies for local

authorities. , • • • . . . , . .. .,,

Hot all of the expenditure totals in .Table 4 were for actual-

water supply projects and., therefore, should not bo included in a. .

determination of populations1"provided with-improved water. " The '

pr&blens o-f det-ernining the correct total are illustrated by• one

W.D.& I.D, report v/hich stated that by the end of 1952 it had

built 225 Hative Authority water supplies having a capital value

of £ 200,000 , but by the end of 1953 the cur.ulr.tive nunber of such

Tanganyika, Department of Vfator Dovalopnont, Annual Iteport 1952,
Op. Cit., p.4,



Table 4: W.D.& I,D. Expenditures for Rural Water Supply
Development in Millions of Shillings.

Year ̂

• .

] ;'

Jl) '
1946;
1947
1948-
1949;-
1950
1951
1952,
1Ù53" '
1954:
1955
1956
1957.
1950."
1959
1960
1961
1962
1963
1964
1965
1966
1967-
1968
19691'

Totals

Surveys and
Investigations

(2) •'

- • - • -

0.95
1.09
0.88
0.90
1.66
0.62
1.53
1.72
1.19
0.80
3.45
7.05
5.87*

27.82

General Water
Developnent

(3)
0,18
0.63
1.44
1.36
2.11
1.78
2.20 :
2.02

—•-. 2.54*
3.57
3.91

-

• * •

21.88 ,

ffat'cfj" Supply
Dcvelopncnt

il .. • '"":

! ( i ) ; :." •

1 v

__..JÎLi_^.L_. M
i '
i - I
\ '"' •

T

•

i-r ^

- -- "i

I

I

' 1.99

• 4.^3 :' I
• 5,57 ' ;

13.23
21.30* ;

46.30 .

i '

Native .Authority
or Rural Local
Authority Water
Supplies

(5)

•

! .

1.36
2.25
3.08
-.2.66

5.07
2.64

'- A.n ;
•:-1.99

 :- ,,

23.36

Prepayment
Projects

• (6)

2.10
1.72
2.03
2.01
0.74
0.34
0.27
0.43
0.49
1.23
0.48
3.69

15.52

Hative Treasury
Contribution
1946-50
Maaai Dovclopnent
Plan 1952-57

(7)
0.02
0.22
0.04
0.03
0.04
Masai '
0.56
1.14
1.02*
0.46
0.23
0.05

' N.T. =
0.36

Masai =
3.45

Total
Expenditures
for Dept/Div.

(8)
U41
1.95
2.94
3.38
5.37
4.71
7.05

• 7.45
7.92*
12.92
15.53*
15.56
16.71
14.64
12.81
18.04
13.05
16.36
23.92
24.34
26.55
25.12
41.80
**

*E3-t incites
^"^ Hot a v a i l a b l e . _ ; ..;'.'- • ; - , ' • • '
Sourcesi T.^nganyika/Tanaania, ïfater Dovclôprient and Irrigation Division,

Bar os Salaciu, Government Printer, Figures for 1969 cstinated
l'stinntca of Developnont Expenditure, 1st July, 1968-3Oth June,
30th Juno, 1960, Dar es Sfilaan, Govurniicnt Printer.

Annual Hoports 1946-68
froa Tanzania,
1969 and 1st July,1969-

- 15 -
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supplies was clained to be only 133 civJ. the total capital value

of £ 215,000. In any event, the actual expenditures for Native

Authority'supplies over the period 1946-56 appears to be jabout •

one-half of ,tho development expenditures .charged to water,

supplies. The Lcther; half was 'used.for 'surveys:, e&xd' investigations,

outs^ation water supplies, irrigation, flood control, etc. ' '

Similarly, the expenditures for prepayment projects betwejen 1957

! I V.
and 1968 included an unknown amount of works on activities other

: . • . . I • • ; •• •

than rural water supplies. ?or this -reason^ ,'with the exception,
!" ' '! : '. V •-.'. " ;. ' ' ; • • • " : " :'

of the 1968 expenditures, only half of the prepayment expenditures
< • . . • ' ' i . , _ •• .-;

will be taken as part of rural water supply capital costs.. The•

: 1968 prepayment expenditures v/crc mainly for the Hyunba ya Munga

Don power station; therefore, .the.entire figure for that year

has been rejected. The resulting total capital expenditures on t

rural water supply projects between 1946 and 1969 are shoyvn to be .

Shs,89,336,OOO_lu Table 5. •

Table 5.tïïtD.a l.D. Expenditures for Rural ÏÏater Supply • •.-,
; • ConstructionJ !• • ' -, ;. *•'

. [

Table 4
Colurm •
Nunber

2

3 .

4

5

6 -

7

7

Type of Expenditure

Surveys & Investi-
gations, 1957-69

Tator Development,
1946-56

,7ator Supply
Project Develo-
pnont,1957-69

:Tative Authority/
lurr.l Local
Authority,1957-64

Prepnynent Projects
1957-67

•lasai Development
Plan, 1952-57 :

Hla/sive Treasury "..',
Contribution,
1946-50

otal
xponditure
nil.Shs)

27.82

21.88

46".30 •- -

23.36

11.84

3>45

0.36

Estinatcd
3ercent for
^ural Water
Supplies

0%

50£_. -

•; i.iooj5 •-.
i w

•j -

1005S

1 oo$S

100^
"Total

Dxpjenditure on "
îuraï Water"""
Supplies . \
(ni l . Shs.)

! •

-10.94 • ., ..
t
1

23.15
1 •• ! - -

11.68

5.92 :

i

.1.72
) • - . . • . . •

i
;O,36
89.34

I

I
:

Source; Table.4. . - , ' .

1Ibid., Annual Report, 1953t p.4."""
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_Rather than use the Uniting capital cost figure of.

She. 200 per person served by a wetor project as en cstiaatoi1 of

(population totals, a nore realistic ect of-cost figures will be

jproposed for the 24 years of record. Lest year ÏÏ.D,& I.D. nade a»

analysis oZ ell najor rural water supply.projects conpleted during

the 1968-69 financial year and dotorained that tl:o average capital

cost, including P.E.I1., was She. 170 per person served. Since

ip.E.P» currently is charged at 20$ of all other project costs, the

average capital cost, .excluding P.E.O?V for_ these 39 analyB2d_projects

was She. 142 per person. This is the figure'that should be used with

the annual capital expenditure totals, because projects costs shown

win fables: 4 and 5 do not.'include P.E.P. charges. It also is assuned

that'per capita project costs duriae tho early years of V7.D.& I.D»

operations were-lower than at present. Consequently, per capita ;

expendituras are assuned to have been Shs.142 only:for 1968-69 and

are/estimated to have been Shs. 130 for-: 1965-67 and Shs. 100 for

•1946-64.•.There is no;fira evidence^ to support those figures other

..than the. argument that they seen reasonable. : -They probably ere at

least; aé reliable as the totals fo---'capital" expenditures on actual

rural water supply projects. If anything, these figures probably

result in.an ovcrly-optiaistic nuaber for the total present rural

population provided with inproved v/ator supplies. .This is because

no allowanco has boon nade for unrepaired or abandoned projectsy as

all schenes are assuned to be operating. Table 6 presents these

figure •• and concludes that the total nunber of people servod by

ÏÏ.L.& I.D, since 1946 equals about 760,000. - ' :

Water Devolopnont and Irrigation Division, liinistry of Agriculture,
Pood and Co-opc-ratives, Rurr-.l ./ator Supplies: Aspects on Costs for
the If.plonciita.tion of the p?O'-rra--po in the' Socond J.-:IVQ Year Plcn.
Lar es Salcon, 29th August, 1969i~Çïï3ûJëo7» " ..;.
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Table 6. Hural Populations Proviûod with ïïater by ÏÏ.D.& I.D.

Period

1946-64

1965-67

1968-69

1946-69

Capital
Expenditure
(nil. Shs)

41.50

13.29

34.54

89.34

Per Capita
Expenditure

(shs)

100*

130*

142

Total Population
Served

415,000 .

102,000 ,.

243,000

760,000

*Eetinatcs by author.

There are several other organizations which develop, or have

developed in the past, rural water supplies. One oajor improved

rural supply was built by the Holconde ïïeter Corporation in the

1950's to supply the people living on the Malconde Plateau, which

now has an overall population of 300,000. The project eventually

was turned over to the P-ublic \7orl:s Dopartnent, but on 1st January,

1970, the project was placed under the control of 7/.D.& I.D, It is

estinatod that about 200,000 people utilize the 43 water kiosks in

the Makonde supply. Other organizations which have current

progrannes for rural water supply development include the

Connunity Dcvolopnent Trust Fund, the Xibcha Health Centre, and

Salawe Mission. All of these organizations enphasize the

construction of dug wells with handpuaps. As shown in Table 7,

the total rural population in nainland Tanzania receiving improved

water supplies as Of nld-1969, the start of the Second Five Year

plan, can be ostinatod at just over 1,100,000 people. This is

about 9.8 per cent of the rural population of 11,470,000 whij;k...,_

was calculated in section II (i). Thus, out of an overall 1969 .

population of 12,557,000, about 8.9 por cent of the people we're T"

served with improved rural supplies r.nd about 5.2 percent

(650,000) wore using inproved urban supplies.
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Table 7. F.ural Population Provided wit".: V.'ater at Start of
Second Five Year Plan, 1969.

Organization

Y/.D.& I.D. . ..

llrJtonde :Water
Supply

Comiunity
Development
Trust Fund

Kibahû Health
Centre

Salawe Mission

Ijumbor of Wells
Constructed

750

.... . 45

.40 . •

Average
Population
per well

200

150

100

Total Population
Served

760., 000

' 200,000

150,000

:. • 6 » - 7 5 ° ;.";

,-4,000.

Sources: Hakonde:,Vater and Drainage Division estimates.

CDTF,Klbaha,
• end Salav/o: Dennis T/arner, Programmes for ^urol Y/ater ' :

Supply Development in Tanzania and Kenya,
••• BRAHJP Research iïotos No,5d, University of

Dar, os Salo.,?.n, (f orthconing).

There arc undoubtedly other orà^nizations which have 'provided

largo numbers'of people with waterJ Those would include sisal and

sugar estates, nissions, and the forner Ruvuiua Dovelopaont ' '

Association. However,'no 'data is available for these organizations,

and the'total shown ir. Table 7 is thought to be sufficiently

optlnistic to nore than conponsate for the omission of other large

rural supplies, in. fact, it is the opinion of the author that the

actual nunber of iuproved supplies that are considered adequate by

both Government and the local users and that do not required•

innediato replaceront serve a population considerably loss than

one million people. This opinion is reinforced by the fact that

a significant, but unknown, proportion-of rural water supply

development wac nade on behalf of livestock," but the preceding

tables assuue all expenditures wore nado for hunan beings.
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III. Finance

III (1) Capital Expenditures on Bural Water Supply Projects.

_ Capital expenditures for new plant and construction oquipnent

used by V/.D.& I.D. have always been the responsibility of Govornnent,

although various charges for renewals (anortization) of equipment

have been included within project costs over the years» Before

1965, capital expenditures incurred by ÏÏ.TV & I.D. for new water

supply projects were divided into three najor classifications, depending
upon the repayment provisions involved.Those three na;Jor classifications
were (l) Governnent outstations and ninor settlement water supplies,

(2) Kative Authority or Rural Local Authority water supplies, and ;

(3)-pr-e-payaent-.water supplies, — ... '. ..... =

Water supplies for Government outstations and ninor

settlements were financed and owned conpletely by:G-overanent, and

water"rafo's~~wefe charged to recover "capital,"operation, and

iiaintenancc costs. These supplies v/ere owned conpletely by

Government, and in alnost all cases they were sited in ad:iinistrative

centres:having some European scttlenent. Most of these locations ;-

aro present day District capitals. For the purposes of rural water

supply planning, these areas now are considered to be urban in

character and are not included within rural water progrannes.

Vtoter supplies for Native Authorities, or Rural local

Authorities as they later cane-to be known, initially were financed

by a cost, sharing arrangeront between the local authority and

Ï7.D.& I.D, Proa 1946 to 1953 the local authorities were required

to contribute 33 percent o? the capital costs of construction, with

W.D.& I.D, providing the reminder. During the following two to three

years the local authorities were forced to pay the entire costs, but

around 1956 this requirement was reduced to 50 percent. Two years

later, the local share was reduced still further to 25 percent, and

in 1965 it was eliminated altogether. The result of these earlier
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cost sharing requirements was that development tended Jo bo

concentrated in the richer Districts, with Kilimanjaro and the

East and T/est Lake areas especially favoured with projects.

The third classification, prepayment r/ater supplies, included

projects built by V.D.& I.D. on c oonti-actor basis for, and with

the requirement of full repayment by, other departments, local

authorities, Dissions, and estate3. Prepayment of all capital

costs was required, and upon completion, the projects were turned

over to the payee for complete ownership and control. In Districts

where funds were available, the local authorities frequently

financed the entire cost of snail water supply projects for which

they wanted iroodiate action.

The advent of Swedish aid in 1965 brought significant

changes in the financing of local authority water supplies, which

constitute the vast majority of recent Y/.D.& I.D. activity. In

1965, Government assumed all capital costs of all regular rural

water supply development. The result of this policy was that

projects began to be allocated throughout the country on the basis

of local need and the works capacity of V/.D.& I.D, in the

different 'Regions. Prepayment projects continue to bo built, but

the majority of current expenditures for such works are derived 'from

the Regional Development Pund allocated to each Region.

Ill (2) Recurrent Expenditures for Operation, Maintenance, and Renewals<

Recurrent expenditures.for plant, equipment, and salaries

likewise arc financed by W.D.& I.D. and are partially reinbursed

through various charges added to project costs. Capital, operation,

and naintcnanco costs for Govcrnmuïit outstations and minor

settlements wore snd continue to be recovered through water rates

levied on the consumers. In the early years of V7.D.& I.D. activities,

outstation supplies occasionally were both built and operated

by V7.D.& I.D,, but mere, often the responsibility for running the
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project fell upon the District CcnmlGSicner, who was allocated

Public Y/orks funds for this purpose» From about 1954 onwards,

the tendency was to transfer responsibility for the daily operation

of these supplies to the Public ïïorks Department, At the p.rcsent

tino raost of these supplies are under the control of the Water •. ,

and Drainage Division of the Ministry of lands, Housing and Urban

Development.

Projects built by !7.D, & I.D. for local authorities before

1.970 were owned and operated by tho appropriate local council.

Operation and nomal running costs were locally financed from the

beginning; however, nethods of paying for maintenance and renewals

costs have varied over tho years. Initially, the Native Authorities

were conplotely responsible for all naintenance expenses. Because

of.the poor standards of maintenance that resulted. V7.D.& I.D»

during tho 1950's attempted to provide regular mintonance services

as well as replaceaont renewals of equipment. The local authorities

were requested to pay an annual sum of equal to 2.5 percent of .

the capital value of all projects in the District in return for

this service. The results-wore not entirely satisfactory, partly

because actual costs tended to exceed 2.5 percent, partly because

V7.D. & I.D, did not havo the facilities to adequately maintain an

increasingly dispersed network of projects, and partly because sonc

local authorities either v/ore unable or preferred not to participate

in the maintenance progranmc. In 1360, the programme was terminated,

and local authorities again becauc responsible for maintenance.

ÏÏ.D.& I.D. continued to provide requested naintenance on prepayment

as it h.~d always done, but such requests v/ere too few for pxopor

maintenance. A new approach v/a3 attempted in 19S5 when Government

assumed all capital costs of project development. Under this

approach District Councils retained responsibility for normal

operational costs of water supplies, but V/.D. & I.D. assumed

responsibility for naintenance and repairs in return for en annual
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deposit of one percent of total ?roi cet capital costs. If

maintenance costs exceed one "perçant of capital costs, \7.D.& I.D.

carried out further repairs on a prcpaynent basis• No renewals

charges wore levied, because Government has assuned all developnent

costs. The allocation of new projects was influenced by the record

of the District Council in supplying ÏÏ.D.& I.D, with the necessary

maintenance funds or in providing en adéquate naintenance service

of their own. Despite these provisions, District Councils continued

to have difficulty in supplying the required funds, and the

termination of the head tax and produce cesses in 1969 renoved

the sources of revenues that Councils drew upon for such expenditures»

As a result, o;i 1st January, 197 i>} Government took over the operation

and naintenenco of existing and future rural water projects, thereby

becoming responsible for all capital and recurrent costs involved

in rural water supply dovelopnent.

Recurrent expenditures for prepcynent end priyatoly-built

projects have always been the responsibility of the authority,

dopartnent, or organization owning the project, in the case of

projects financed by local authorities either with District Funds

or through the regional Developnont SVnd, no fim policy lias yet

been decided by Govcrnr.ient, but it is likely that 17.D.& I.D. v/ill

assune all recurrent costs in the near future. Only supplies owned

by nissions, estates, and private and international organizations .

are operated end aaintained outside of the Central Goyernnent.

I l l (3) Sources./of F i n a n c e . ; = •• . .• • ~ •-•• •" - ' '• • - : '• • • '

During the colonial period financial support of water supply

developncnt cano frou three nain.:-sources, whibh included Colonial •

Dovclopnent and Welfare Connitteo'grants, Territorial ?unds,r.nd- ••

prepayment.projocts. Capital oouipnon-t ahd developnent expenditures

for overall;-w.D.i I.D. activities usually derived fron the C.D.& ïï. •

grant, whilo recurrent expenses wore financed'fron Territorial Funds.
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Government outstations and ninor settlements initially were

financed with C.D.& \7. funds, but after the first, few years support

cane froa Government Loan Fundo, which had to be repaid from project

water revenues, LTo additional Govermicnt outstation or ninor • : • :

settlement supplies were built after 1963. . .;..- '-: " ••

C.Bi& T/# grants provided the Governnent portion of funds

in the various»cost sharing schenes for Native Authority projects. .•

Ho rcpuyncivt vras required for C.D.& ". funds, The.local portion of

project costs was drawn from Native Treasury funds. Funds for water

supplies of a prepayment nature, of course, cane•froa the sponsors •

of the.projects. After Independence iw 1961, finance for outstation.

supplies and supplies for other Government departnents continued to

cone fron Government Loan î\inds or fron full•prepaynent, Punds for

the construction of local authority water supplies under the 25/J--'•' ••••''

75% .cost sliarxng arrangenent carao froa District. Council treasuries

and fron regular Central Governnont allocations, respectively. ''

Although the lacîr of local authority: funds was the usual reason for

the limitation of project development, in 1964 and 1965 the nain I •

shortage occurred ia the.availability of Central Government funds.

In 1963. financial grants fron the VTCCÙOU îron Hunger Connittee :-

in the United Kingdon provided Shs. 600,000 towards the local share

of project costs in the fanine stricken areas of Dodoiaa, Singida,

and Arusha Hcgions. . • z-:*.;." :.'...

A najor breakthr.pu.gb;-. occurred in 1965 when the first of the^,
.L' . . . • • • • • ' • , ! ' -

throe Swedish loans for rural water supply development was

negotiated. The Swedish credits are provided for rural water

supply development expenditures on equipment, surveys and

Investigations, and project construction only. Shey cannot bo used

for capital expenditures on other than rural v.-ater supply developaent,

• . • • v . J. -^ • • • -

nor on any recurrent expenditures, although P.E.?. costo allocated

to water supply projects are allowed. JMrthermore, therfi are no

restrictions limiting the use of Swedish credits to any particular
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type of equipment or level of labour utilization. These aspects

have boon loft to the discretion of '.V.D.& I.D*, although all

projects nust receive the approval of a senior Swedish advisor

before they can be included in the progranae. ï/ithin each category

of dcvclopnent expenditure, the Swedish credits are designed to

cover SO percent of the total, with the renaining 20 percent.of

expenditure supplied fron internal Tanzania^ sources. Each of the

loans arc repayable over 25 years, including an initial ten year
• '.'.:. . • „ • • • • • • • • ' • •

grace period, at an annual interest rate of tv/o percent on the
; . . F i r s t ' •" ••-'*'• .

principal. The/Credit Agréeront, Shs.11,635,532, was intended to

finance dovelopaent during the. 1965-66 financial year.. The Second

Credit, which totalled Shs.41,422,200, was for the period 1966-69,

while the Third Credit, Shs. 20,711,100, v/as for the financial year

1969-70, As of July, 1970, no additional foreign loans for rural

water supply developncnt had yet been negotiated,

I V . P r o j e c t A l l o c a t i o n • ••' • • : • • • • •• J • • ' •

IV (i) financial Allocations Between Regions.

Before 1965, allocations of Government finance for the

developaent of rural water supplies vrere based alcost conpletsly

upon the ability of the local authority to raise its share of.project

costs. As a result, project dcvclopnent tended to be concentrated

in the wealthier Districts. In 1965, Government assumed all capital

costs of project devclopnent, thereby, in principal, allowing tho . .

distribution of subsequent projects to occur according to the needs

of the people rather than their ability to pay. Such a distribution

of projects did occur to eono extent; howevor, th© general pattern

of subsequent developnent v/as that tho bulk of project construction

continued to occur in the Segions which contained a strong V.r.D»& I.D.

administrative and field establishment. These were tho Hcgions with

the capacity to investigate, plan, design, and construct projects.

Although W,D,& I.D, expanded its works capacity in the lesser

developed Regions, the distribution of actual projects continued •

j "Foreign Aid and liurr.l Development in Tanzania," in"
I.Livingstone c.nd C,lTyirc.'ou- od:>. , Poroign -'.id end K P l

i \hh''B^
I . L i v n g n e cnd C,yirco o . , Proign i P
Prcceedin^s of a Gc-r,inar, Kconojiic \hJ3o^rch''B^Tc?XLf University Ccllo£c,
Dar cs Select, January, 1970, p.200.
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to favour the better developed Regions. Those Regions having

a large ÏÏ.D.& I.D. works capacity included ICiliaanjaro, Arusha,

Mwanza, Tcbora, and Dodona, while Regions with a snail Y7.D.& I,D.

capacity for project dovelopnent included Mara, Shinyanga, Singida,

Kigona, Kbcya, Mtwara/and Ruvuna»

A new systec of allocating rural water supply finance -to

the Regions was fomulated by V/DtlD for the 1969-70 financial

year, the start of the Second Plan, This systen allocates water

supply investment on the basis of regional population totals,

livestock totals, livestock carrying capacity, and the

distribution of funds. All of those itens were used to detemine
• :- '- •'-•• ' : • the

regional distribution factors, or^perecntage of annual expenditures

to bè allocated to each Region, Table 8 outlines the derivation

of these factors, in this table, the estimated cattle population

requiring improved water supplies is expressed in terns of

equivalent hunan beings, in which the daily watea?- needs of two cattle

are sssunod to be equal to a single, person. The resulting figure '<•

for equivalent persons is nodifiod also by considerations of regional

cattle carrying capacity and likely future cattle., populations.

As shown in the table, the current water supply needs of, cattle ir.

Tanzania are eatinated by \7D&ID to be equivalent to a hunan

population of 2,223,000. The regional figure for equivalent people

is added to the regional rural hunan population to detornine the

existing rural population in each Region. Prou this total is

subtracted the total nunbor o± people who have received inproved

water supplies since 1948. Iho estindt© of people served is based

upon total dovolopnent expenditures for 1948-69 divided by an

assunod cost of Shs. 200 per person served. Iho resulting total

of people and equivalent peoplo still to be provided with inprovod

water supplies in each Region -then is converted directly into

regional distribution factors.1 , •

Water Development and Irri^tion Division, Tanzania Rural Water
Supply Dovolorjac-i:t Troffrarx̂ e 1969-7 97̂ -, 26th ITovc-nbor, 1968, (nineo).



Table 3. Derivation of WD&ID Regional Distribution Factors.

:

Region

Coast

liororjoro

Tnn^a

Kilinanjarc

Arusha

Kara -|.

People

Rural Population
1968

508,752

657,798

708,365

623,564

•569,167
1,022,840

520,467

Shinyr.nga | 888,209

..'oat lake 640,893

T;.»ora

Kimono

Sincida

Dodor.ia

wbcys.

Ir inga

Mtivara

Euvunn

Total

531,345

449,404

454,749

604,853

963,422

661,609

•^ 991,13*

392,812

Existing

70,000

80,000

260,000

210,000

1,580,000

625,000

730,000

2,690,000

100,000

640,000

50,000

620,000

1,150,000

580,000

620,000

15,000

10,000

11,266,384 10,030,000

Cattle

Theoretical Carrying
C a p a c i t y ••,

150,000

250,000

500,000

.200,000

1,600,000

500,000

700,000

2,000,000

• 500,000 ;.-:

1,000,000 . '

250,000 ; [.. ;;

620,000 : "

1,000,000

750,000

650,000

100,000

100,000

10,870,000

3 Equivalent
• People

r v 35,000

V1 's 50,000

130,000

100,000

'--. ! 237,000

250,000

130,000

300,000

100,000

133,000-

, 50,000

114,000

171,000

233,000

165,000

15,000

10,000

2,223,000

Source: -VTatcr Dovoloimcnt and Irrigation Division, Tanzania Rural Wa
1969-1974, 26th Hovonbor, 196B (uircco).

Past Dovclopnont nu
Rural Water
Supplies
1948-69
(nii.shs)

3*46 ,,

4.13

7i61

16Ï40
15.63
8.84

2.37

5.24

3,64

13*44

-1.10

5i72

11*63

3". 30

_4.58 .,

4 . 4 3 •:•;.

2.19

113.71

Population ii Total
Served ti Population

; 1 to be
!' served

17,300 ij 526,400

20,650 I 687,100
38,050 8 800,300

82,000 if 641,600

78,150 H 728,000

44,200 |j 1,228,600

11,850 8 638,600

26,200 !! 1,162.000

18,200: i! 731,700

67,200 i| 597,100

5,500 j| 493,900

28,600 « 540,100
: 58,150 il 797,700

16,500 il 1,159,900
22,960 B 803,700

pi

22,150 JJ ' 991,900

10,950 jj • 391,800

563,550 « 12,920,400

tor Supply Dcvelopncnt Pro^raiiue

Regional
Distribution
Y.ctor

4 . 1

5.3
••-.: 6 . 2

5.0

5.6

9.5

4.9

9.0

5.7
4.6

3.8

4.2

6.2

9.0

6.2

7.7

3.0

100,0

27



- 23 -
: i •

i • Because -of -cxistiLiig clifferent3i.l6C :in works" c'apaTeifcy between -
j •••• ! i ; . • ' • ' • "• >'- • i

ïïD&ïlTï-ogional offices^ _thc regional allocation _of_ deyclopnoni; ;|
T o ; " ; ' : :" ;.v _: - • - • • • -••;• * - p - -•••!

fund's'/Jaas' not. yet tckoft plaç.c strictly .according to the| distribution

factors shown in Table'-8. Nevertheless, these factors represent
I,-1 ; T • • • - • -•• •- - " ~ '.;• ' :

t'he financial distribution towards which WD&ID currently. Is rapidly

nerving-in the allocation of regional funds and the expansion of

ïfgrfcs .capacities? 7fi&I±>,'~ i tself ,;;'eaj>hasises^that '"the;.regional[ j

distribution factors arc not'-necessarily a final solution to-, "the..,, i
i'~- i '[ • Î '••-.! ;- !
allocation -problon -btt*-shoul& -bo seen-only -as—part—of- a -coatinUiiig'
• • * h •

effort, to bring about a nore equitable distribution of -development;!.

i- V:iT4blç' 8. is, ba,sod;uponà a nixtura of both social-and econotiic j
)r ; 2\ •• '•' "'• ""• i ; •"''.. '' "'•' . . L " : ':~ •'" :: j

«j-iterila, which refiect the* dual nature at'tributed to rural water ;
jj> -j I • ;
sùpjjlijos by the S e c o n d ^ P l a n : ; • ' '

- • I ~i '.'•; . * ' t ^ '-"•• :; '"1- ç -^ ^ .: •':•' •'.•• r. c -. " '

;'•:'";. /•,. '.'••.. 7-.J '"-- "Thé. p-r:ovisfon".of"'adjÇiQu5ts^wa'tex supplies' ;
• • • !-?| " "T ;:;; l;:tQ.; rural ar,eas. i£ <>S high priority oialboth.-.-..,,.. ( \
'..;. j "•..j economic and social grounds. Econonically," "*-j \
j,̂  .' j *̂ 'te.r is n0't o n^y a critically inportcint inpu-b ;
u, J""~i ""£n-Eb~tlIë""ëgficùïtùrû "ariu'"Iives-£6ck 'industries!, j
jVi ! i but the provision of better donostic water '• '
'"' î ' supplies will both release nuch labour currently ;

• ; consuDod in carrying v/ater for other productive j
••'. t- :.-.• ̂ purposes and .•aller/, a nore efficient pattern of j
L: .:" ..-: ,:"settienent.. ..Ihe"1 provision of. better ?urol ' |
• ); ,T; .' dobe-stic vater supplies is also a necessity fax I
-> •" •••• --the âcliiev.enént.ôf a bettor quality-o| rural. j '•• |

life, both in he d t h and convenience, ; which-chn: :
provide a countor-attraction to- the cebnvenionjee!, j

2 j !V; "• L . 4_
' • - • * ;

"•' •). ' "'I Xh Çabîe .8, inyostuents. for hunan populations-appear to bo
;. '-•* ! • ? ! _:•• r .: '•' ; •.'••• -.- ; -.: v . :. h { •*•'•; ;

;, •Êa.lïeEcjonlyjias-a ;sociaï sarvice, because regional allocations a,ro
< ij ^ ' : . . . . .

^ on. the;^basis_of_ the .nunbor. of people ̂ requiring inproyed :•

water supplies. Ho consideration is given to agricultural potential,

lab'our utilization,, aij seit'ioiient patterns. :..0n- the other hand,:; ;

investnents for cattlg populations are-greatly..affected by ,;, econonic '

considerations. Such factors as the potential carrying capacity j

In 1969, WD&II) hcd offices in 15 at. ' tno "i7"Ëegiôns 'ôf; 'ià'iniaad "* \
Tanzania. Kigoaa Ec-gion is adninisterc-d by the Regional Water Engineer
in .Tabora, and Ruvuiia Region is adnlnistered through Mtwara.»

"United Republic of Tr.nzc.nia, Secure! Pivo-Year Plan for Econonic
and Social Development, Vol.I, Op.. Cit.-, pp. 39-40. -.
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of land, the nunbcr of «settle rule qua toly served by natural water

sources, end planned future cattle populations all influence.

the determination of the existing water needs of cattle in the

Eegions. Overall, cattle account for 17»2 percent of expenditures

• allocated by the Regional Distribution Factors in Sable 8, or

• approximately one-sixth of the national total. However, the

distribution of accepted .cattlo water- -needs tends to- be ' ' "

' concentrated in a few Regions, notably Arusha, Mwanza, Shinyanga,

: and-Mbeya. :As shown in Table 9, this concentration has the effect

of reducing;the allocation of rural water expenditures to Regions

having soall cattle populations. Morogorb,' litwoxa,, and'Ruvuna

Regions, for oxanple, contain 18,7 percent of the total

population requiring iaproved supplies but, because their coabined

• • !

cattle water needs equal only 3.3 percent, the resulting expenditure

allocation for these Regions is reduced to 14.8 percent. The

: distribution factor for Mtwarc. Region, clone, is reduced froa9.1
i ' ;

j to 7*7 percent of the total by the inclusion of cattle in the ;

; analysis. ; • ; !.. • =. |

; IV (5) Project Selection Within Regions.

Allocations of fund-s for uos:t individual projects since

1965'have been based uponithe decisions nade by administrative

and political officials within the Region concerned. In brief,

project requests often originate at the village level, pass ;

; successively through the Village Development Conaittee (VDC), the
j i i i . _ . _ .... ........ . .

| District"DeVelophenf and ïlânn"in'g"Cbnnittee (DDPC), and finally

ths Regional Developnent Cpnaittee (RDC), where they are given a

•priority ranking-relative•'to'ftli"other'approved projects in the

Region. Occasionally, project requests are initiated by the Area

Cooaissioner or the Regional Connissionor, who usually send their

proposals directly to the Rogional D&volopnent Conaittee for

approval.
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Table 9. Kegional Distributions of Hunan end Cattle
Populations Requiring Inprovec; T7ater Supplies
in 1966,

Eegion

Coast

Morogoro

Tanga

Kilinanjaro

Arusha

Mwansa

Mara

Shinyanga

West Lake

Tabora

Kigona

Singida

Dodona

ilbeya

[ringa

iltwara

Ruvuco

H&ID
egional
ietribution
actor
%

4.1

5.3

6.2

5.0

5.6

9.5

4.9

9.0

5.7

4.6

3.8

4.2

6.2

9.0

6.2

7.7

3.0

100.0

1 -••••-- P e o p l e

.Total

491,500

.. 637,100 •

670,300

541,600

491,000

978,600.

508,600

862,000

630,700

464,1OQ

443,900

426,100

626,700

926,900

638,600

977,000

381,900

10,696,600

Percent

4.6

6.0

6.3

5.1

4.6

• 9 * 1

4.7

8,0

5.9

4.3

4.1

4.0

5.9

8.7

6.0

9.1.

3.6

100.0

•"•' ; j Cattle

Total

70,000

100,000

260,000

.200,000

474,000

500,000

260,000

• 600,000

200,000

266,000

100,000

228,000

342,000

466,000

330,000

30,000

20,000

4,446,000

Percent

t

1.6

2.2.

5.9

4.5

10.7

11.2

.5*9

13.5

4.5

6.0

• 2.2

5.1

7.7

10.5 •

7.4

0.7

100.0

Source: Derived froa Table 8.
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Project evaluation is introduced at several stages of the

selection process. At the village level, project requests usually

are forwarded by the VDC directly to the DDPC, which is composed

of Central Government administrative officers, local government

officials, and some elected councillors» Often, these requests

do not propose an actual project but simply ask for a better water '.

supply. Tiie DDPC usually forwards these requests to the appropriate

WD&ID Regional V/ater Engineer, who carries out a preliminary

investigation of the project to determine the existing water

situation, possible methods of improvement, and likely costsv These

results are given to the DDPC, which with the approval of the District

Council either forwards the request on to the RDC or informs the VDC

that no action will be"taken. Occasionally, a DDPC will draw up

a District priority list for proposed water supply projects. If the

project request is forwarded to the regional level, the Regional

Development Subcommittee, composed of the Regional Commissioner and

the heads of the Central Government regional level offices, considers

the technical and economic merits of the project.' -Normally, the

technical aspects and estimated costs of proposed projects are

accepted by the. EDC. on the basis of the advice of the ÏÏD&ID Regional

Water Engineer, who also is a aombor of the Committee. Final

technical designs of projects funded by. Y/D&ZD, however, must be

approved by the WD&l1* head office in Dar es Salaam. "The economic,

social, and political aspects of proposed projects, are the

responsibility of the entire RDC, During the pest few years, the

RDC has boon required to consider the following issues in the

selection of future water projects;



"(1) The urgency of the needs for new and improved

' water supplies £or domestic purposes and for

livestock. . .

"•• (2) The economic benefit expected to result from ••
' " 1 ' •

improved water.supplies, as compared to their

estimated cost*

(3) The ability of the Government to support the

establishment of a water project with other publio

services designed to promote economic development,

: (4) The manner in which existing water supplies are

• ' ' maintained and utilized.

(5) The capacity of WD&ID to carry out the work itself .

'•'"" or through other means." ,

Projects that are accepted by the Subcommittee are brought before

the full Regional Development Committee of elected officials,

appointed members, and regional heads for final approval and

priority determination. Although the entire Oonmittee is empowered

to act upon project proposals, in practice the degree of •

participation by the Regional Commissioner strongly influences

the outcome. In some Regions, the recommendations for project 'x

acceptance and priority by the Regional Water Engineer are approved

by the RDC without modification, ; • " •'-

After the decision by tho RDC and the approval of the

preliminary investigation report by the WD&ID head office in -''•-'•

Dar es Salaam, the Regional ïïater Engineer prepares an engineering

design for the project,' This Ûosign must,be approved by the WD&ÏD

Water Development &nd Irrigation Division, Administrative
Instructions, Regarding the Choice and Do sign of Rural '..rater
Supply Projects,"kef. 27o. 0.2/1$4. Par es Salean, 25th Hay,1968,
(nimoo).
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heed office, which then allocates funds for the project subject

to tho inter-regional allocation of funds for -the year in

question and the ranking of the project on the regional priority

list. Tho actual implementation of projects during a given,

financial year usually follows the EDC priority list for that

year. For the Second Eve Year Plan, 1969-74» each Region was

instructed to draw up lists of annual project priorities for

the entire plan period. Although the process of project sélection'

described above refers specifically to the overall re'gional water

programme financed by Central Government, projects financed through

the ËVgionoi' Development ?und arc selected in nuch the sane manner.

The major differences are "that Régional Development ï*und projects

usually arc relatively Bmall and' utilize some self-help labour and

that technical approval of tho ÏÏD&ID head office generally is not

required unless WD&ID is hired to carry out the construction.

Despite the requirement for the economic evaluation of

projects by the Regional Development Committee, little actual

analysis is evor;carried out on routine water supply schemes. This

is partly due to a lack of knowledge concerning the economic

benefits of improved domestic water supplies. In the cas© of

livestock water supplies, better economic data is available, but

regional officials' within TTO&ID and within the Veterinary

Division of the ministry rarely work together on routine water

projects. Another reason for tho lack of economic evaluation is

the shortage of economic expertise in the Regions. "An, attempt
• • • . :

to rectify this situation was mado by Government in 1968 with the

posting of regional Economic Secretaries to the Ttogions for the

purpose of advising the RDC's on economic natters. However, the

combination of heavy work loads end inadequate methods of"project

evaluation have prevented the Sogional Economic Secretaries from

having any significant beneficial effect upon the process of project
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selection and implementation in the field of rural water, supply.

One of the most common deficiencies of project proposals is the

lack of cost comparisons of alternative technical methods of

providing"water for given villages. Such cost-effectiveness

analyses are rarely undertaken because Regional Water Engineers,

generally have neither the time nor the staff-to carry out proper

cost comparisons. As a result, they tend to produce project

designs based upon personal judgments of the best-available

technical 'method without actually comparing the costs of different

technical solutions, -• •' . .- . '

Given the essential social nature of rural water supplies,

at least as defined by Government, the present procedure*of allowing

local authorities to determine projoct-priorities theoretically

places decision-making in the hando of tho.se most familiar with

local conditions and needs. This docentralization of decision-making

frees the Central Government of acny of the problems of selecting

and allocating projects from Bar os Salaam. However, the process

of project selection by the Regional Development Committees is only

as good as the-selection criteria established for and utilized by

the Committees,' The generalised criteria shown above set out

major issues'but do not provide -specific operational guidlines.

Consequently, the members of the HDC often are forced ;to rely on

the recommendations"'of the Regional Wctor Engineer or the Regional

Commissioner, although in most cases these reconaondations are

based more upon personal judgments than upon analytic comparisons. •

ThoTo is nothing inherently wrong in utilizing personal

judgment in projeTcf selection, as long as similar results -can be

obtained by others having access to the same information. It ':

should be understood, however, that problems hay occur if unstated

values are implicitly assigned to various aspects of competing

project proposals. Since only the âoeision-maker may know (or sense)
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the relative weights of these values, his conclusions arc likely

to bo difficult to verify or duplicate. I» the absence ci" firm,

operational criteria, there is no • • to evaluate the effectiveness

of a selection procedure based heavily on inplicit personal .

judgments. It is for this reason that the development of useful .

project selection criteria for Regional Developnent Coamittees

is one of the asijor needs for future îanzaniaa rural., water

""develops eat.

V . P r o j e c t E c o n o n i c s , .: -•'•-• ':>"i:-:-- • •'•' • ..••.-•

. ; • - . . . . . • • •• L . t " .

V (iX-Project Costs and Implicit Econonic Returns,

""- Project costs ore the nain factor determining the number of .

projects built, and ultimately populations served, for s given

overall expenditure. The nain deterninant of project costs, are
• • . / ? • . . • • ' ' '

the technical design criteria by which schemes are planned and -

constructed. Over the period of the First Five Year Plan and at. ;.< i

't'ïie' beginning -of the Second Plan the following, criteria were in •

effbeti ; . . . .

(1) project components wcro designed for either c five or ten

year period representing a fifty percent or one hundred percent. .

increase in projocx consuners, respectively. Generally, pumps and ..•;,•

storage tanks v/cre'designed for the expected five ye.ar deiuind while

rising nains and distribution piping v/oro designed for the .expected -

ton year deaand, ' . ,..„,..

(2) Storage tanks were designed tq hold a 24- hour supply of .;

the eipocted five year desand.

(3/ Doacotic water points served a aerinun of two. hundred-• - •

people ecich. r. r...^.y

"(4) Project ccaponents usually v/oro designed to provid-e. ten-.-

gallons per person per day for the expected five _or ter year ::-;r... .;.•,,

population, vvhichovor was applicable.* V/ithin project areas an, .-,.•>•

attempt"'was made to liait wator-carryinc distances to a naxinvin

of one-quarter ailc.
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•• '••&•) Host'puapîiig installations, other than "boreholes,

were supplied with a sparo engine" and1 punp in order to naintain

a stand-by capacity* •

In addition to the above technical criteria, there was a financial

restriction that projects nomally should not cost nore than Shs,2OO

per person of the existing population served.

In general, individual water supply projects serve populations

varying between as few as one hundred people to as nany as four

thousand. A standard borehole with distribution:,.'-for- exanple,—- *

will consist of the drilled.and cased borchole; the engine, punp, ".

and punp house, the attendant's quarter, the rising nain, storage

tank, gravity nain, distribution piping, cattle trough, and

several ddnestic water points.

Typical project costs for a souple of 89 projects approved

for Swedish Credit during 1958 and 1969 arc shown in Table 10»

This sanplc represents about one-half of the total projects approvod

during that period. The table shows that current average project

costs are considerably higher than the corresponding costs

estinàtodby Government in 1964. Besides the inevitable price

increases over tine, the cost differentials are partly due to tho

fact that easy-to-develop sites are beconing scarcer and partly to

thé fact that Government is building larger projects in order to

take advantage of econonios c£ scale. For exanple, the borehole,

gravity, and punped projects included in Table 10 for 1968-69 have

investadnt costs of Shs.13.0 to Shs.28.5 per gallon por day for a

project capacity of 5,000 gallons per day but only Shs.5.0 to, Shs«

8.0 for a project capacity of 50,000 gallons per day. On a por capita

served basis, the borehole pi-ojôcts tend to have the highest unit

costs, followed by the punped and then the gravity projects. Most
• . . . • • ' „ . . .

projects'"have unit costs rnnging between Shs.120 and Shs.200 per

person served. Projects which exceed this cost range generally

tend to have- snail daily supply capacities.



Table 10. Cost of Typical Rural 'Jatcr Supply Projects.

Type of Project .

Borehole with
headworks

Borehole with
distribution

Gravity pipeline

Punped Supplies

Charoos

Earth dans

Shallow wells with
handpumps

1.964
Average "

Cost, ,.,
(1000 Shs

60 :

_

60

200

20

.. 100

-'io •

li-
lt

ii-

U Ave.
u Cost
):!;{1000
I'iShs)

u
H • • • •

u _
II

I.-"» •
ti
I 221
u
it

ii 267

ii ••
II
u 146
it
II
II
u
II
n "
u
»
II

1968 and 1969

ITo. of
Projects
Analysed

_ • • -

• • • 3 5

18

29

.6

1

-

Cost
Range
(1000
. Shs)

—

.72 -

. 22 .-

. 85-1

• 3 S "

- - , •

" • - "

' • • ' • " ' • - • •

500 ,

500

,096

.124

Average
Capacity
(1000
gal/day)

••t '

1 0

35; ,„,

31 ,_ ;-

10.5

*

Sources; 1964: The United Republic of Tanganyika and Zcnzibûr,---' ' ••
Tive-Yoar Plan for Economic and Social Develoc-ent,
1st July, 1964 - 30th juae, 1969,T61.II, Dar es Salacuij
Oovernnent Printer, 1964, p. 39.

19S8-69: Hcccnt estimates of Swedish Credit projects.

••''Using the above per ecpi'tal projoct costs'' aloig"With several

assunptions with "regard -to project life",1 recurrent' costs, and interest

rates on capital, the implicit stream of benefits necessary to

equalise-the costs-can be'calculated» For this purpose, project life

is assùuod to beJtwohty years with "ci zéro salvc.gG value at the end

of tliat period; annual operation' andncirtenacçp costs are estinatod

consorvativoly at five percent of'capital'costs,'and"tho interest

rate, or-êpportur-ity-oost of capital, is taken'at the coœaonly-used

Goverrbent rate of eight percent per 'annua. ' It "v/as stated above

that ucst projects hr.vc unit costs-rEJis-iiis-bc-tTrc-Tr-Shs-.TSCr Esa""Sh's.200'

per person-served. At the level of Shs.200 per .capita^ ,aîid, v/ith the
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above assuaptions in effect, the implicit strcau of benefits nust

be equal to approximately Shs.3O por person per year. At the level

of Shs.120, laplieit annual benefits r.ust equal about_ ___Shs,18. ........

These jfigures ..for. implicit benefits do not iiiply that direct •"'••'

econonic returns of the indicated asounts nust occur;. In the first ;

place, direct ocononic benefits resulting ifroa water supplies are
_ _ • ; _ . . . . J . - . . - - • • ; " • ; ' • • " • " !

d i f f i e u I Ï ' T ô ' a ê â s ù f e , a n d , s e c o n d l y , Y;D&ID i s q u i c k t o p o i n t e n r t - ^ • ' -• ' !

that rural water supplies are "a social service not amenable to

conventional jcost-benofit 'analysis". . The figures for inpliéit- '••'' \
i ~ ; ! '" " ' ! '' •' ' • • ''•

a n n u a l r e t u r n ' s d o n e a n , h o w e v e r , t h a t t h e r e s u l t i n g b e n e f i t s , ; - ••••' »
! • '

trns do nean, however, that the resulting

whether they bs ©cononic 6r social, tangible or intangible, nust be

equal to the discounted annual costs if the projects are to be
.
 v ;

' ' • ' • • "
 :

 . î

considered worthwhile. The fact that Government builds projects
! Tl' ! ' " ! ' ;

which are largely social in nature without requiring 'explicit
! i : ' ' i -''•'• • •

economic r'ôturns indicates1 that Govoirnaent believes -that the non-
; • i _ ,

econoiaia-bcn-of-i-te-ïcsuiti'ng-fr'O'n *fTS'ë'proje"cts~*havfi an iaplicit, value
: - • • ' . • • • • • • • • • • * • • • - • *

:
 • • " ' • " '

;
" . " - , • - • . . - , i . "

to the countrj:.^^^ljajet^.-u^l_.tjj;^tlic:.r^e^^3?y--cosjt-si"-of "the
p r o j e c t s . - • • • • • ' •'-- '"'•

V (2) labour Inputs. '•"

Within TÎD&ID, routine rural v;ater projects are divided into

two groups,- big projects and snali projects, characterised by .............

whether tlxoir construction' costs exceed or arc less than Shs.50,000,

respectively, WD&IL'aas estinated that during the period 1966-69

ninety percent' of ail its rural ;7atcr supply expenditures cane froia

Central Govemnent sources, and 95 percent of those expenditures

were used in the big project category. Of the remaining ten . ...c

percent, the-sources of* which v/ero District Councils, nissions,

and private- estates, only one-fourth vrerc utilized for big projects.

Letter- fron the Director of 'Jator j)evc-lopnont and Irrigation
Division, \7D&ID Eef. No. V,',291/17, 30th September, 1968,-
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Table 11 illustrates the distribution of expenditures between big

and snail projects for both Government and non-Central Government

sources1 of finance for the period 1966-69. The table shows that
• . - . . . • • • " • • • • * - - • ,

projects bui'ît: with funds fro:u District Councils, nissions, or

private estates arc nuch noro likely to involve snail projects

than 'those'built with regular WD&ID funds.

lable/li. Distribution of Sural Water Supply Expenditures
According to Project Size 1966-69- • , :; • ,

Source of Funds

Government

Other .
j ' - t • • ' • . . - ' : ' • • ' • • • - • • • * • •

Size of Project

...

. -• Big

Snail-

..: : ,.L".Big ,

Snail

•

Distribution- tqf. ,
Expenditures

• 8 5 . 5 ••• - ^ ~

• 4.5-i-û-."- ••'•

:'••*-• 2 . 5 •'•• ; " •

7.5

100.0

Souroe'i'̂ 7aTef"irëve''I6pnent and Irrigation Division,' Ministry of
= Agriculture, Food.and Co-opora-tives, Rural Water Supplies;
;, ̂ spc-ets-on- CoGtfs-J'or "tho ̂ iipleac-ntntion of the Programme
i in- the Secor.d Five Year Plan, 28th August. 1969, (aineoj.

.„... .•_ _..-.

These facts arc included in a recent WD&lD 'study v/hich

analyzed all 39 of the big projects which it conploted•during

1968-6.9 financial year in order to,obtain an estiriate of tho likely

cost reductions, with pself-help labour.
1 At the" present tine T/L&ID-

constructs alao.st all- projects wit'a paid labour, jit rwas found that ''

the projects had an average unit cost of Shs.170 (iinciuding P.E.F.) '

per person served with water. Construction tine dvas seen to be

T/ater Dcvclopncnt and Irrigation Division, ministry of Agriculture
Food and Co-operatives, Rural w'atcr Supplies; AspQcts on Costs -for the.
lEiplenontsijbion a£-the Prograzr.io in the Second Five Yoar Plan, Or.Cit.

Under'the assumptions given in section V (2), tho implicit strean
of benefits necessary ! to reduce ...this .capital cest-to zero nust have
a value-of" SîTS726'pef""person per year. _ .
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a critical factor-in the overall cost of projects. Bocau&c of

heavy denands upon .the scarce aaount of construction oquipnent,

professional supervision, and administrative services, increases or

decreases in,-..construction tiae affect "the ' total-nunber of-projects

undertaken during^a given^financial .yêar;-.r-2he opportunity ëost- of•'"'

unskilled labour, on the cther..;hana,-\;is 1OW,£ÛS there noroally are

few alternative onployaent opportunities available. Table 12 gives

the WD&ID' es'ticiate'ef-̂ the •eontributiiig cost" factors for these 39

projects as well as the proportion of each cost factor dependent

upon construction tinej Tjie table shows that 3.2....!?. percent of '

project costs" .wore-'-cstlnated to be directly dependent upon tine;

there-̂ e-rcj-,—varia ti"ons—£ûr~jïr"oj'e'cî* costs arc- related to deviations

-.. .-•.-. : - . ; " i : ! • : • • : • . > ; : : : • : •••• • • • • ,

froa the average project construction tine in the ratio of 0.325
! - • " f ' :' ! I

to 1J Using this figure, project costs would bo reduced by a j

naxinun -of—52^"FeTce£tj'"ilf-c6Ss'¥ructio'n' tice could be reduced, to

zero.

: Table 12. Cost Sreakdovm for Typical »VD&1D Big Pro j eats

Costs

H a t e r i a l

Labour: unski l led

Lab our r s k i l l e d - ' T - ; -

Tranèpbi-t '

Auxiliary ©quipnon't

Adninistration'debited
( .to.-project '

P . E . F . _ • . • , .

. . . _ ; • : Ù ' . * . : • • ' • •• ; '
:

' ' -

Tércent of
'otal :;ï vox

40

"'5

; 20 • ' ^

- rbO; '—."• : " - • •

Proportion Dependent Upon
C o i i s t r ù - c t i o n - ï ' ï b é " •• "-•••••• : - :

Endividual . . ,

Q

Q

50

20

"'go'

• 8 0 • • ' • ^ ' ••••'•• ' " ;

8 0 ' < • • ' • ' • •

•. ,. j ^ k l l - i !

Cunulative

'r/ i%YZ
0

0

.6.0

2.0

4.5

4 . 0

16.0

I-'-1-

Source;- Ibid. •., •. • ' ! • • • r.~.; •;••:



It was assunecf ;ln the ÏÏD&ID stud;' that careful planning ' '

of big proje'ets wbuld reduce construction tine by 30 percent

but ithat the use of self-help labour would increase bve'fall

construction *ti:nè: by '30 percent also, thus cancelling out any

tine savings resulting fron careful planning. "Combinations of '

these situations, as given by T/L&'ID1,'are' ehbv/n in Table 13.

On the basis of those rclati.cnships, VDS-.JJ) stated that the use"-

Tablë 13. Y7D&ID Estinates of Relative Tine and Cost Relationships
•r i for Various Conbinationsrvof-lcbbur- and Planning' on ••—•:;-"-:

Big Projects,

Labour' *' '

Paid „.. ,

Paid

Self-help

Self-help

Careful
Planning .

Yes

ITO -;

Ho

Yes

Relative
Tiac

• ,:.1»0 :.

.mi-.L 1.43,;N;.;j..

:1.0 ':

Relative
P..-L-. T i n e .

T 1.0:-^,

-,x-i.u- .

t .;;:_>.,: 1 . 2 0 :J. •

0.92

SeourQe::iIbid. ID

of self-help labour for unskilled tasbs reduces direct costs by ' "''

eight perc-cnt but increases overall construction costs by about

20 percent,.;; The study concluded tlicvt it v/as unroliarble to atteapt

to reduce; construction costs of routine rural- v/àHjer supply projects '

in the Jlbie" category through, .the -use of self-help labour." "It

estinated^itliat careful plahnlag.;"o£ self-help efforts would reduce

the cost... of big .projects by pnly throe "to four percent "Under'actual

c o n d i t i o n s . . ..,. • • .. . ^ - ± < .". ; • • ' ; • • ' :- ~ '•• - .••.•.••••••

_.0n snail, projects having capital costs Wilder Shs.50,000,

the V/D&ID_. study claiaed that skilled and unskilled labour

account for 50 to-.,60 percent of-tctr.l costs. îhe siàplor 'technical

aspects at -snail projects v/&ro not greatly effected by construction

tiiie; therefore, overall costs could be reduced 4-0 to 50 percent
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with s elf-help labour. Y/MID favoured -tho use of self-help in

sr̂ ill projects, but pointed out that only five percent of total' .

G-overniient rural water investment was used on such schenes. If

self-help labour was to be enployeâ on both big and snail projects,

the report estimated thr.t the resulting cost savings would be five

to six percent on Govcrnccnt-funded projects and about 35 percent

for projects funded by other sources.

Table 13 assunos that the conbinaticn of paid labour and

careful planning is tho base condition under which Y<T>&ID presently

operates. Cost increases or decreases ara conpared against this

combination. It is highly debatable whether careful construction

planning is the n o m in WK&ID regional offices. For the purpose

of cost coaparisons, it would be noro realistic to assune that

the conbination of paid labour and no careful planning exists at

present. The relationship for determining tho relative costs of

the various conbinations can be stated as

C, = C, 1-0.325 ( 1 -v]R " B

where C is the base cost for paid labour and no careful planning,

CR is the relative cost of a different coubination, and Tg is the

relative construction tine factor. By using in the above equation

the WD&ID figure of 32.5 percent of total project costs dependent

upon construction tine along with their assumptions of the effects

of planning and self-help labour upon construction tine, nodified

values of relative costs can be calculated. Base cost can be taJcen

as 1.0 with paid labour and 0.92 with self-help labour. As shown

In Table 14, self-help with careful planning docs not reduce costs

as nuch as paid labour with careful planning. Furthermore, self-

help without careful planning does not redUGG project costs at all.

The conclusions of this exercise seen to bo oven less favourable

to the use of self-help lr.bour on high projects than that shown

by Y/D&ID, However, before firo conclusions arc drawn, it nust be
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Table H . Modified Estimates of Roltvcivc Tine -and Costs Relationships
for Various Conbinations of Labour and Planning on Big
Projects, • •' • ' • • '

Labour.

Paid

Paid

Self-help

Self-help

.Careful

Planning

Ho

Yos

Ho
ivor *vi •

Yos

Ti-e

1.0

,.,.0.7...

1.3.

1..0

. ,•.Relative

Cost

1.0 ,;

0.90

1.01

0.92

;..--v.i>..f.f ...-.• V I Ï : . - . ' ? : ..•--.

Sources: Tables 12 and 13,

P- 'r

recognized that iîCô' tvi)&ib estinates of the effects of labour and

planning inputs"upon . construction tiao are assunptions that have

noï'yet been verified' ""by "actual ficL?.data. This would appear to

be^a^efy'useful aréa":for further research investigations. The

issue1 ofJ"Self-help lc.b'6'ùr cannot"be'dofinitely resolved without a

better ̂ understanding of "the interreiationiships'between labour inputs

and constrtiction'scheduling, '

V (3) The Choice of Technique. =••,.•_••

As nontionod in Section IV (2), cost conparisons of .:„...-.,-•;

alternative technical nothods of providing water to a given village

are rarely carried out bocause of lact of tine and qualified, staff

in the Regions, Another reason is that in aar.y areas of.. Tanzania no

obvious alternative nothods are available to compare against the

standard practices. Fox exanple, within the seni-arid plains • •
a c • • • • - * • - . i i . : . v . - '-• "•••'•

:
 -"• -••

 ;
 "

stretching south froa Arusha through Dodoria and west into Tabora

Region, few natural surface water sources exist on a rémanent
• • . ; . ' " - f u r : v : • T • . • • : , " • • . ^••••-•'••••-• -

;
- • — • • . • • -

basis and ground\;ater usually is found only at depths of onaL.s

hundred 'nôtres or acre. The standc.ru practice for developing rv/ater

supplies in those areas has buon to drill boreholes and to install ;

puaps with diesr.l engines. A nunber oi dans and charcos have been -.-

developed ia the areas also, but in eer.eral boreholes are prefQTTCC\ -
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because ïïD&ID has built u:p a relatively large .works capacity, for

drilling operations in recent years. ,....-. \ v:i:

tic

. of.
i

the.-Jeountry, there is ne 'shortago! of Alternative technical'"
• - - ; • . ' ! " - ^ ' - ' • ; : • • i\.

eËB7n*hîcîr"3jn"ffïaKr^5'e*t~cT~în# Tie
! • • \

jjopula-té'd' sections of Tanzania. In jthe high rainfall* nountainous •
: - • i \ . o ." : ^ " •

of*Usarauba, Upare, KilinanjarO; Mbulu, Korogoro, and Rungwe,
i istreans tend to flow throughout the year and the obvious choice is

1jo construct gravity pipelines, although punped schençs utilising j
! i i l j __ _ I

-aïstf y$S€V5Xê'; '•' in tne fëlâTivëiy~weïï-wat ered
coastal areas flanking the Indian Ocean and to the south and west of

lake Victoria, the groundwater table often Is within easy reach of

hand dug wells, allowing for the possibilities of shallow wells

with either hand-powered or diesal powered punps,.as well as punped

scheaes utilizing dans or boreholes. Cost comparisons of differingi

techniques nay not be critical in areas of United technical choice,.
^ + , j . _ . , . - • • * - . . , ' j . ' . v ; - - . ' . i . ï x À c - J . ' : > i 3 - r i . i ' t . ' - • - • 'J.^-''••'•••• • - > • • • • • - ' • '•• • ' • • • ' • •

but they are especially important where alternative acthods..are.,.:

possible. Without such coaparisons, there is no way to. ensure, that ..

project costs are held to a nininun. It is true that nethods of

cost-benefit analysis are difficult to apply to rural water supply

projects bocatiso'bf ' the pr'oblens involved in quantifying social

benefits in nonetary terns. K'owevers it is a relatively sinple

task ta eonpbire:" the construction costs of alternative technical

solutions-for a given project. By assuming that all possible

technical-solutions in'the project provide equal benefits, the

solutionL'with'-thc lowost cost is the obvious choice fron an

oconoDÏc •standpoint. Such a cost-effectiveness analysis is within

the capabilities of Regional T/ater Eii^inoors, because they currently

are responsible for estimating the costs Vf all projects brought

beforV'1 Régional Dbvciopnent 'Connitto'os, The nain constraints, as

I' out in sccticn IV (2), are the" linited tine available for .

project evaluation end'the shortage of professional staff in the

"regional-offices; ' ' ""
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V (4) Foreign Exchange Considerations.

Another aspect of project economics involves the influence

of progrcioe implementation upon the foreign exchange reserves of

the country.. Inported cçuipuont and naterials used in project • ••••

construction nust be purchased with foreignrexchange, and the

expenditure?of liniteû foreign exchange reserves on one type of

developnen.t reduces the anount available for other types. Evan

labour and P.E.F, costs involve foreign exchange losses. Tho

Ministry.of Couuerce and Industries uses the following percentages

of foreign exchange coaponents. for labour costs in industrial ''

d o y e l o p n e n t a n a l y s e s : •:•.. :.:.•:: •..:'•, . ;..: • ••••'_.•.

u n s k i l l e d a n d s e n i - s k i l l e d * 1 0 ^ • •• ' -•'•

s k i l l e d , -;, • • = 2 0 $ ' -: •• • v

managerial = 40^

-.expatriate = $0% •

A rough survey of several rural water supply projects by tha author

shovfed that the foreign exchange conponont of typical gravity pipe-

lino and borehole putiping projects ranged between 45 and 60 percent

of total costs including P.E.P, The actual figure depends upon the

anount of imported products used as opposed to alternative local

natorials. There are a nunber of alternative construction naterials

available. For exanple, iajjorted pressed steel storage tanks can

be replaced by concrete block tanks, or, better yet fron a foreign

exchange point of vievV, nasonry tanks. The latter two are labour

intensive also, which'is an advantage fron an enployncnt standpoint»

In addition," inported galvr-nizod steel pipes usually dan be replaced

by locally nanufactured (although the naterials are inported)

polythene or poly-vinyl chloride pipes. Unfortunately, there are

no available alternative repiacenents for •inpor"tèd"^ubps"and -ez.g±nes.r
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although sone efforts have been ne.de to fabricate low cost hand

punps fron locally available materials. It is fortunate that

nany of the locally nanufacturod construction aatcrials tend to

be nore economical in both initial cost and in naintenance. costs

than the inported materials.- Polythene pipes, being lighter, nore

flexible, and longer than steel pipe sections, are easier to

handle and cheaper to use. Similarly, concrete block and nasonry

storage tanks have loy/er ̂ maintenance costs than pressed steel tanks,

which often rust badly after a few years. Government, in particular,

has responded to these advantages. In présent WD&ID projects,

galvanized stool pipes are used only whore necessary around fittings

and above-ground installations and the pressed steel storage tanks

have been conpletely abandoned in favour of the concrete block and

nasonry types. . "

According to the above table, the foreign exchange eonponent

of expatriate salaries is taken to be fifty percent higher than that

of conparablo locally-staffed posts; i.e., 60 percent (expatriate)

versus 40 percent (local). Most senior technical staff within

VE&IV are expatriate. For exatiple, of the fifteen^currently

established posts of Regional Water Engineer, only two are hold by .

fully-qualifiocl Tanzanians; all others are staffed with expatriate

engineers. îo a lesser degree, this sane dominance of senior •-.-.•

technical posts by expatriates also exists within the head office,

and in the specialized services of borehole drilling and .geological ,-

investigations. All other posts relatod to rural water supply,

including the nain Dar es Salaam drawing office, Technical Assistants,

the administrative staff, and fiold personnel are alaost exclusively

Tanzanian. ,

See: George Cotter, "The Shinyanga lift Puap", pp.125-133» and
E.ÏÏ, Lav/son, " I n e r t i a Hand Punp," pp.134-36, in Dennis Warner ( é d . ) ,
Rural V/fttor. Supply in East Afr ica , Op. C i t ,
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In general, the use of expatriates doos not directly cost

Tanzania greater salaries V.ic.n that of local personnel. An exi>atr.iatc

salary-normally consists of the official local salary, paid by ...

Tanzania, plus sone additional increment provided as a grant by a.

foreign government- directly to the individual concerned.. . In sone

cases,-the entire expatriate salary is .funded abroad in the fora, af

a non-repayable grant.' The additional costs to Tanzania of using. :;:

' expatriates',""therefore, occurs in the fom of the- expatriates^higher'-

propensity to eonsune imported It ens' and the possible opportunity

costs :of-accepting foreign assistance in the f orn of technical

personnel rather than sone other type of r.id,

VI, Progrcnno Expenditures

VI (1) Proposed Expenditures Over the Second Five Year Plan,1969-74.

,;-..During the planning period ionediately preceding the Second-.,....

Five,Year Plan, TO&ID.estimated that an average annual developncnt •

expenditure of Shs.5O nillion \7ouldbo required in order..to .. •.

successfully supply adequate water to everyone within forty, years..,: ...

The-Socond Plan,.however, allocated a total of only She.110.6 pillion

over the plan.period. Because,this total was seen to .be inadequate . .

to neet the ; increasing needs, and denands, especially those fron

Ujanaa ..villages, the approved expenditure ..was-increased by ... ..__

Government in late 1969, to Shs.406 nillion, of which Shs.525 nillion

wore eamarked for actual project developnent. ..:The .pressures on

existing worl:s capacity that this large expansion entails will be

partly. •.tpi.ieyjj.d_.thrpug}i..the. usa. of ..outside contractors on the _ • .

larger projects. Over the period of tho Second Plan, 7/L&ID

ostinat&s that ùpr to-forty-'peTO'on.t- of the' Expenditures on project ^

developuunt v;ill be through outside contractors, while over the

subseqùcn-t-"fifteen yecrs'^onti-actors 'will receive up. to one-third^ ^^

of tho total project expenditures,

Water Development and Irrigation Division, lanaas
Supply Development Prr>.rri?.£r.1.o 1gG9 - 1974, Or?. Cit.

asia Rural flater
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. - If G-ovoiiïiiont is to fulfill Its targeted expenditure of

Shs. 325.nillion.on now water projects during the Second Plan period,

the present rite of development .expenditure will have to-be increased

considerably. The authorized level oî nov/ developnent expenditure

on projects during the first year: of the. Plan, 1969-70, was. ..- '-•

Shsi25 nillion,; although only about Shs. 15 nillion were actually ' •' :

spent.; For 1970-71, a total of Shs.24.1 nillioirhas bseri authorized

tpx rural water.supply, developnent. .These totals are exclusive •• ..

of any expenditures devoted to surveys and investigations or the

expansion of YfD&ID facilities. As explained in soctiôn :III (3), •"•••

80 percent of these expenditures arc financed by Swedish credits,

and 20 percent by internal Tanzanian sources.

One of the najor difficulties in achieving "these planned

expenditure goals is the lirdteO. works capacity of the Y*D&ID head

office and' the various Ï/D&ÏI3 regional offices. ' " For the nost part,

the "head and regi-cnal offices curren"tly aro'working at'full capacity

and little •opportunity exists -for exprJiding dovoiop'riont activities

with *fîû"o" vavaila'bl'e "staff under the present'workload. Official's'of'

avo- indicated that the nost e'ffective way cfbverconing "this

cap'aci'ty -limitation would bo both to inprove planning procedures
in order to reduce unit costs Cin^ "̂ ° n.ire ^ o re .en.gino.ers and .

niddle-gradc technical staff. • k slightly differing view is

the Annal Plan for 1970-7i, which states that "the inplonentation of iii

the rural v/atcr supply prograiano is satisfactory, but points cut

three -'difficulties which- cause delays in'inpleaent'ation:

The United..Republic of Tanzania, îho Econcaic Survey end 'Annual"-"
Plan, 1970-71. Dar cs Salt^n, Government Printer, 1970, p.56.

Dennis TTarner (éd.), Rural Water Supply in Bast Africa, Op. Cit., • ••
p . 2 9 . •••• • • . . . , .

The United Republic of. Tanaanir., The ECono:iic Survey and Annual
P j , 1970-71. Op. Cit., p. 56. •• ' -
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. \ - • - - - • : - • > - ' - • • - • - ' • • • ' • • • . . : \ i • • • . . . ' : ••;.• - : • • , : •

.- (1 ) .Procurement of materials is.-under strict regulations,.,,-; •

which do* not allow, for quick purchase andC delivery. (At present,.>.

annual expenditures on pumps, engines, pipes, and other construction

materials total about Shs.3.6:nillioh*) • - . v

-.-t (2) .Availablo plant andi.transport .are insufficient -to .v: ••;

cope with the donands of the expanding construction programed •• ?--

Iftinds for replacement are limited, and the delivery period•is

relatively long. A solution-would be to, allowÏÏD&ID to use. local • ,

contractors for transport when temporary needs occur. .. : -: • -.;

; . (3) Therç^is an increasingly. s,carc.o supply, of. skilled ,

labour .for the construction, operation, and maintenance .of ..new : ,j ; .;X ;

projects. ,V.1)&IB is experiencing strong ..competition .from, privâ ê j-_.k ..

companies which offer better terns for the services of those.,: i...-.̂ ,̂

individuals. As .a result, ,ne.asures are needed wïiich will allow

WD&ID to attract and retain Bkilled staff. ,: ,., ,-..,.

VI (2) Long-Rango:TrojéctioriB of Financé Required for Overall
• , ; • . • • • •

P r o g r a m m e S u c c e s s . . . • " •• • ' • • '- • . •--•

There are two me:^or financial aspocts to any devclopnent

programme: one is the schedul'e of required investments and the

other is the schbdule" of ropaynent of any loans used in the

lnvestnents. Officials of the national Water Resources Council

Secretariat' have calculated several possible financial schedules

in order ̂ 0'forecast the'magnitude of investnent required to supply

the entire rural population with improved water supplies in the

foreseeable'future. : Thes'e"schedules aro based upon several

assumptions cbriéôrning'future population end ccononic growth rates,
••:•> • • ' • : " ; 1 f r

expenditure allocations, project costs, and"e

The assumptions -dan-bc sunnarized" as follows:

expenditure allocations, project costs, and"external loan agreenents.

1 . . • . • • . . . - • - . .•...••. • i : -
f

/ • ' ' ^ - .
 r ;

- ' • ' • ' • • '

National '-fiater Resources1 Council Secretariat, Tentative. Long-Tern
Projects on Investment for Rural Water Supply. January, 1970; (,nineoj.



- 5 0 -'- '•' -

(1) Tho rural population is equal to the difference ...-•..

between tho total present nciinlond population, which increases at ,

3.1 percent per year, arid the urban population, which increases at

6.4 p e r c e n t p e r . y e a r . ••' . "' '.. . 1 - . ; . - ; : o • •-•'• -•. ••:. ••:. "::^...,^«-. :-':;•••

(2) The annual growth rato inconstant prices of "Gross -.1

Doneetic Product (GDP) is 5.0 percent in case of noderdte-growth and

6.5 percent .in case ûf rapid growth..- .. .. • ~ ..- , : • :.-... .:;z-

(3) The total annual Central Governnent dôvolôpnent éxp:ehdituro

is 7;6'percent of the Grose Donestic"Troduet of that year; (Âétual

ratio in 1968*69). ' ' " 7^ "1"r-w ' •-;-̂ :" u • iiiii;ï::ii'J _

t4) The annual • expenditure"fof rural water supply dèvelopaent,

excluding surveys^' and 'nalntenance, is if.O'percent of the total

Central Govornnent'developnent expenditure.^ (Proposed ratio in "the :

r e v i s e d S e c o n d P l a n . ' ) 1 ' ; "'" '"'' ' ': ' " •^•^,.••••-

• (-5) Th'e'unitr cost of" supplying water to èhe person is""* "

Shs. ftM" ' v - " : : ' • • • • ! - ' : •••'::" - • ' : • • : . - . ' I T S ; . . 1 * . --••'•'•'

(6) A total rural population of 1,10Q,000 people.-have, .been

provided with inproved water supplies by 1969; •• ; --v: -.•.'.•'

fc(7) A loan is nadé every year to the .anpunt of 80 percent

of the planned expenditure for that year.. .. ; , ... ..., ...

(8) All loans have an interest rate of 2.5 percent per .

annun.

(9) Por each loan, repaynont of principal is nade in ... ...

equal annual instalments over a period of fifteen, years, which

follows an initial grace period of five years» ,. -, - .
• - I - - . . 1 J . i - . L ^ . . : « . - / • • • • ' • • - - • • • . • • • • " . ' - • • • . i : ; : . ^ : • : • • . . . ' • • • • ' • ' " '••' " • • ' - • • • • • '

Using the first assumption, the Council predicted that the

estinatod 1969 urban and rural population of.0.77 nillion and 11.83.

million, respectively, would increase by the year 2009 to 9.2

nillion and 33.5 nillion respectively. Table .15 presents the f.

results of the Council's calculations for both a 5.0 percent and

a 6.5 percent rate of national .eeoaonic growth. Tho table indica-t.es,,
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. ..-that--it-, is possible to supply the entire rural population with

! improved supplies in^forty years at a 5.0 percent rate of growth

i&he assumptions

j!years!'at a 6.5 percent rate of growth in GDP,iin GDP and in 3-1
I • T

-..provided-.thct tbo~as sumptions on investnent expenditures are valid.

concerning loon ropaynent schedules were considered

!•••• f '"by the Council to be reasonable in light of recent experiences with

i • ^Swedish aid,....JEho-noit-,useful conclusions of the analysis were t&ë
iv. i • I ' ,4 , r ': C'' : -.- ..• •"' i i <

|<.; | ,•/. i-likely nagnitudôs of ĥ the incoming loans and the outgoing deb|t y.\

l^ ; ^ l-ajlepuynenVs. Under th> above assunptionsj a naxinun loan of |_

: | ••-4s-hB-*2-95-n±iliipn -would— o'lccur in the financial year-2000-0.1 in;
• : : • : " 1 > . • " • • • ' ; • ' v ! : '• • ' : ! •

: the case of 5*0 percent growth ra te and of Shs.265 n i l l i on i i the: ;

•. !- •- year~2OO5-O& in the case of a"•firS" percent r a t e . Sinilarly,""the ~"' ••

] -pealc loan' repayment would be ei ther Shs,285 n i l l i on in the year .!
12014-15 pr Shs,265 n i i l i on in the year 2005-06, depending up<̂ n "';

; | •" 12014-15 pr Shs.26,5 n i

jwhether a 5.0 or'6.5 peircent growth rate is followed. i ';""

: ; i ;'î'* „ The projections;: developed by tho National Water JRêsoûrces;..

|-i i' ' pouncil Seeretarl.at, are useful as a poin^ of departure in u^dor- .
!^J ! ! i ; a - ••-. . • '' ''.

!t;-: standing i the inplications of the Govornnent goal of providing all
'..' i ' . " « ;'''" ! ; : . • 1 ••

• '' •.... . , .iiaixaX-j.e.Ôple- with;,.inpr'oved—ws^er supplies within forty-yecarsv •
S - ! = . i ' " ' ' . i

: However, ,thoy nust be used with caution, for- the ojjçpenditure to ta l s
• , jy.: ;.-. ; ; „• -..'•[• ;.. i

presented in Table 15;io not indicate the•; nagnitude of

.,. capital and recurrent costs of rural water supplies. Nothing'

. • i • is said about rcapwals (amortization) of projects at the end of
I i i •_•. -_

'" iU'eir" uBdfui linos nor"abbut operation and naintenance costs.
•operation and naintenance costs are estinated to be a; if annual

I '., .r-

1 ' ' -T!

conservative five percent of cunulative capital costs, for ~Tj

éxanple, .|thea the recurrent expenditures in the year 2009 (in '

; the case of a five percent growth iri'.GDPJ^would total a staggering

j -ShV.325 <nillion. The nngn.itudo of ' ptojoeteu annual loan repayaent
. ' r - | ' : " • • • p . : • . • • • : . . . . • : . ' • ' : . - :. : • : ; ' - .

: : :
 • ; . • > . ;

. . • also needs to bé'placed in perspective.. ^e.n ..considering the.iloan



Table 15* Rational Water B0sourcos Council Projections of Future Rural Wator Invoataent
Requirements, (millions of shillings and pillions of people).

Annual
GDP
Growth

' .1

s.o*

6.5?!

"I-

ssssssss

Annual
GDP '•

Growth

5.0^

6.5*

k :

Five Your
Investirent

Pivo Yoar,-
Population'
Sorvod f*

Cumulative
Population
Sorvod

Pivo Year
Invoatracnt

Pivo Year
Population
Sorvod

Cumulative
Population
Sorvod

Annual
Loan

Annual
Ropayuottt ; '•

Annual
Loan •

Annual
Rcpayaont

Sstindted Rural
Population

1969-74

296,5

1.48

2.58

308.0

•1.54

2.64

1969

42

42 ':

11.63

1974-79

376.5

1.89

4.47

422.5

2.11 „

4.75

1974

53

4

57 :

4

-

1979-84
. t

482.5

2. 41

6.88

578,5

2,89

7.64

1979
• *

68

22

78

23

-

1984-89

615.0

3.08

9.96

791.5 1

3.96

11,60

1984

87

50

107

53

-

1989-94

765.3

3.9*

13.89

I085.5

5.45

17.03

1989

110

.85

146

96

1994-99

1002.3

5.01

16.90

1487.5

7.44

24.47

1994

141

108

201

131

23.5

1999-04

1279.0

6.40

25.30

2034.5

10*17

34.64

1999

180

158

275

179

26.7

2004-09

165.2.5

6.16

55.46

2789.5

13.94

*

2004

250

175

0

245

500

2009

293

223

0

214

33.5

V-

•

• •

• "

2014

0

285

0

135

——.

•

t
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:

2019

.0

213

' 0

27

2024

0

120

0

0

2029

0

0

'•'*P

0

Qourcc: ti r..-tl Water Itosourccs Council Secretar ia t , Tontativo,I*ong-Torn Projections on Inveatnont for Kural gator
W*yj «T.-.v.rL-ayr 1970, (ninoo).
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repaynent of Shs.293 -nillion in tho year 2000-01 (again in the

case of Q 5.0 percent growth rate), it is sobering to realize that

the overall servicing of foreign debt in Tanzania during the 1969-70

financial year totalled only Shs.32 nillion on all outstanding

foreign loans. By the end of the Second plan, it is estinated-- that

external debt service will equal less than five percent of annual

export earnings. If this sane ratio of debt servicing to export

•- : v earnings is to oocur in the year 2009» current export earnings will

; . . • , have to grow at the annual rate of about 13 percent in order to. • .

: ; cover only the rural water loans projected by tho Council. further—

.•;•.••.:••:.; ':•'•., : n o r e , a s O f J u l y , 1 9 7 0 , T a r y a a ^ l a h a f l - a g t . . y i ^ f c ; j i a g Q t i a t a d ..ân.y:
:
!néw--i- '•"•

rural water loans fo.r.,1970-7i or subséquent financial years». .

,'";.' • -. . • ... Another reason for jfche uso of caution is that, the assunptlons

upon which Table 1.5 ..is based are probably unrealistic for such a long-

tera development p r o g r a m s . The Council assuned a per capita cost- '..':

of Shs.200 for .supplying iaproved water,.but this value has been

used by M ' H ) only as a general guideline fox. th> noxiaun allowable •..

project cost and not as an average cost. Earlier,, it was shown..::., ,

., ' . that the big ÏÏD&ID projects coaplo-ticd -during 1968-69 had an average

• ' • 2

•i cost of Shs.170 per person served. If G-overnnent was to cake a •:•.-
ÏÏ: •'••,• • • • " " '•' • •

•|: .:'.;• . serious attenpt to. fulfill the forty, year prograrae, it is the -•.

J|. • . opinion of the author that per capita costs, of prpjo.cts probably.

would be reduced below Shs.100 through a conbination. of new design

criteria and nore efficient inplenentatipn of prpjeets. (The success

of any attonpts to reduce ̂ er capita costs, of course, would be - •

...» influenced by the future price levels for naterial and• labour..)--:"-^

Moreover, the assunptibn that the future expenditures for rural- •

X water supply dove.lopnent will continue to equal 11,0 percont of total •

The United Hopublic of Tanzania, The Annuel Econonic Survey.1968,
Dar es Salacvn, Governnent ?rintejv_19.69,•••#•••• -95-*-— •••• — "

ïïater Dëvëlôpncnt and Irrigation Division,Rural V/ater Supplies;
Aspects on Costs for the Isplenontation of the Progranno in the Second
Pive Year Plan, Op. Cit. . . " . . .
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Central Government 'dovelopnent expenditures is highly questionable

in view of the. essential social nature of rural water supplie?,. V

Despite the ccoaonie enphasis given to rural water in tho Second .

Plan, Govemncnt considers water supply basically as a social service %

having sono econonic ranifleations. Paradoxically, the sane thing

can be said of health or education, and yet the Second Plan allocates

only 2.8 and 8.0 percent, respectively, of total Government devslopnent ,

expenditures to then. If the experience of Kenya and Uganda is

any guide, it is likely that future donands-'for greater health and

education investments will overshadow those for water supplies* \

VII. Intending Decisions and Future Directions. ;.-

Entering the period of the Second Plan, Governnent found

itself in a diienna with respect to rural.water supplies. Despite

the fact thai" developnent expenditures on rural water in 1968 and '

1969 had quadrupled over tho previous two years, the natural

population growth alone far outstripped the number of people served

with'inproved suppliée. & quarter nlllion people received new water

supplies during 1968-69, but the rural population of nainlond.

lanzania increased by over 600,000 in the sane period. Hew rural

water investment in the Second' Plan had been-budgeted at Shs.4-06

I aillion, which is about twelve percent of planned Governnent '

developnent expenditures and a seven-fold increase in expenditures

budgeted in the Pirst Plan. However, under existing project costs

and because of the anticipated three percent annual increase in '

population, even this level of investnont was seon to be inadequate

to achieve, tho stated goal of providing the entlro rural population

with adequate water supplies within forty years. In addition, there •

was the problon of obtaining tho noecss&ry finance for such

developnent. Swedish Credits had suppliod the- buUc of-finance - •-• --r.

Dennis Yfarner, (éd . ) , Rural Water Supply in East Africa,Op.Cit. ,p.29.

IXiQ- United Republic-of ïansanta, Second PÏve'Yëàr'Plûn for- Economic
and Social Develor,aor.t, Vol. I . , Op. Oi t . , pp. 150-7, 175.
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* • .. since 1965, but there was no .coanl.taien'S beyond 1970 and no . • ' .

assurance thc.t future finance would be available to support a forty

year investnont progranne.

.. " , Iwo policy constraints directly influenced the level of

'•'••'•.. ; financial resources available for new dcvelopnent. Ihe first..was

;;!: •.;•:.. :.; that water supplied, through eonaunal tape was free of. any charge

•'"!£/•'•: -̂••'•'• -"'•• • "to tke consuuers-. The second w a s that on 1st J a n u a r y , 1 9 7 0 ,

V'7 " TO&ID assunod responsibility for the operation and aaintenanee of

- . all rural water supplies. As a result, programmes could not be self-

; financing and project ©valuation had to be based on something other

'. • :,.,, than local willingness to support a schene.

••...•;•_'. I..,'.-,;' - In late 1969, Wp&ID engaged a f i m of Swedish consultants

- to carry out a study of the rural water supply prograaae' and the

Aprrespending role of TTO&ID in it. The consultants were requested

to look into three najor issues: (1) the .scope of a future. Water.:..

Master Plan, and the distribution of,responsibilities between

.•'••-. Ministries, (2) prograznie plannins for rural water developaent, •

especially project selection criteria and the, iaplenontation aspects;

. of the Seoond Plan, and (3) the reorgaaiz-tien of WD&ID as concerns

Ï .;.; : the expansions of works capacity, the. reassessaent of technical .:-•

:V. procedures, and the use of self-help labour. The consultants' •

• report was subnittod in April, .1970,, and at the. tine of preparation,

of this report (July) was still under review by G-overnaent.

'':••••' •'. ••••••'• ••••'•.•. " ... ..;... .. Cro v e r n n c n t h a s n o t y e t c o n e t o a f i n a l d e c i s i o n c o n c e r n i n g t h e
. * • ' • . •

aajor.reconnendations of the consultants. However, it has: instituted
* . . • " •

»•• ; " a nunber of recent changes in design, criteria for the pttrp.ose.of ...

reducing the unit costs of supplying, rural water. On 1st June,1970, :

• ;";•;: , ÏÏD&I3) began to, utilize the following, tochnieal criteria in project

: ~:- - . Y . u d e s i g n . . . . . . - • . . • : .. • . ' • - ' ' " • ; -••• • - ; '' •

Wator Developncnt and Irrigation Division, Administrative
Instructions; DosiEn"Criteria for Rural 'water Supply,
Eof. No. G.2/II/8, 1st June, 1970, ~"
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(1) Project conpononts consisting of intake, well, borehole,

rising nain, gravity nein," and/or distribution nain are to be designed

for the estinated population in twenty years at the rate of.30 litres

per capita per day. This twenty year estinate nay not exceed the

present population by nore than one hundred percent. Project--

. eonponents consisting of donestlc points, niaor distribution piping,

storage tanks, and/or punps are to be designed for the present

population at tho rate of 45 litres per capita per day,

(2) Where appropriate, punping installations are to be

designed for two punps working sinultaneously for ten to twelve

hours per day. ' ^

(3) Storage tanks are to be designed for peak flows without

any emergency reserve. : : ,..;•

Till, Thé'Unasked Questions, ; •':«'1 : ::"'; •;'•"/ ' • •' '*" ' '

Tanzania has undertaken a najor task by its Intention to

ensure adequate water supplies for the': entire rural population

within forty years*" This decision is-a direct outgrowth of the '•

conviction that rural water-supplies-are an essential factor in

social and eoononic development, Frotr tho Government viewpoint-,

however, the critical problems ooeur aainly in inplenenting this'

decision within the given tine periodj .-Those problens include the '"'

need for a continuous high level of investment and a corresponding

continuous availability of large anounts ôf finance, whether internal

or external. The solutions, therefore,'ars seen for tho most part"

to lie in-the development of greater technical efficiency in order

to reduce'-unit costs-and the overall period of development.' The '

questions'-asked are'th'ose relating to' daily• water consunptibn,

walking distances, project design, field construction, and - ' "

organizations for water supply develojîncn'f, "ÏÏo'i "asked"" are"" the

questions dealing with^developnsnt objectives, levels of water '.._.'.;

supply adequacy, investment •alternatives, or riethods of'"evaluation, '
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Technical efficiency is a condition worth promoting in . ._

Tanzania and- especially so in the development of rural water

supplies. However, technical efficiency is not the most important

issue at the present time even though most considerations of future

programmes emphasize this aspect, little or no consideration, is

given to the impact of project implementation upon the local

community or to methods in which rural water supply development

can contribute to national social and economic objectives. The

Second Plan sets out the following guiding principles for the

provision of rural water:

(1) Development of Ujamaa villages.

(2) Areas of acute scarcity of water.

Areas- of population concentration.

-(4) Promotion of productive activities.

Although all of these principles are influential to some extent

in current project ̂ planning and implementation, they are.not truly

development objectives themselves but rather means by which

Government hopes to achieve broad social welfare goals. Unfortunately,

the critical relationships between means and ends, or goals, is not

adequately understood.: Therefore, this relationship is the most

important current issue and one that is rarely raised. .It involves

the degree to.which rural water development should•contribute to

the fulfillment of national aspirations and objectives.

The United Republic of Tanzania, Second Pire Year Plan for Economic
and Social Development, Vol.1, Op. Cit.. p. 40.

o ' r . - • • • . . . • • •

In early 1969, T/D&I2 regional offices were instructed to give
priority for future development to Ujaaan villages. As a result
of this emphasis, new project' construction during 'the'1970-71
financial year will occur only in Ujaiaaa villages .in at least
two Regions «. '
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There is little direct interaction between stated

expectations and actual investment planning in the rural water field.

According £6 the Second Plan, the benefits of rural water supply, „

as stated in section IV (1), are assumed to occur in the fields of *,

agriculture, livestock, labour utilization, settlement, health, and

convenience. The manner in which these benefits are to oocur is

left unspecified, and the benefits themselves tend to be categorized

as a unitary package of results: , . ... . . . -, ...„

In the immediate future therefore there
is a great need to ensure that the ac&r-ce ' • •
resources available during the plan period are
used to maximum benefit. For this purpose the
highest priority will go to.low cost projects
which provide benefits to maximum numbers of
people, while more expensive projects bringing
large benefits to relatively small numbers of

. ' people must command relatively lower priority,
and must bo implemented only after careful

'" " planning has demonstrated that the projects in
question bring returns which justify the heavy ' :

costs involved. The maximum spread of benefits,
therefore, will be achieved by an emphasis on
inexpensive schemes,mobilizing self-help efforts
of the local people»

Despite such statements,, actual programme and project planning are

almost totally divoroôd from specific predictions of how rural water

development will affect the agriculture and livestock industries, the

availability of labour, settlemont patterns, and convenience*

Frequently, one or more of these aspects are mentioned in passing,

but their magnitude is usually unspecified, and their occurrence is

...ta3ten_tç_ be. automatic. The general planning of rural water-supplies «

in Tanzania has yet to be based "on -the ' requirement, that. programmes f

and projects contribute directly and explicitly to the fulfillment

of specific national development objectives. Without such a

requirement, the link between water planning and development results will

remain one of assumptions, implicit beliefs, and catchy phrases..

The United Republic of Tansania, Second give Year Plan for Economic
and Social Development, Vol. I., Op. Cjt.t p. 40« '

2Ibid.



- 59--

If
•

There arc a number of specific questions that should be

posed before decisions on long-tern policy commitments are made.

Some refer to the resulting- impact of improved, water upon the

village community.....What, are...the subsequent social and economic

changes that occur?.. Are.,.they favourable or unfavourable?" How

can the favourable., changes, be, encouraged? , Many of these answers

can be found only through^ long-tera comparative studies of

differing projects. Other questions, deal with the lanzanian othice

of self-reliance. A H of these moves in the. field of rural,router

development over the past several years have been away from, local

initiative in planning.projects and away from local contributions

to the implementation of projects (Section III). Government now

plans, builds, operates, and maintains projects. The.labour force

is fully paid and the water is free to the consumers. ,H°w can local

responsibility towards a water scheme be fostered if complete

ownership and control remain outside the community? Recently,, a . .

promising approach has begun st a number of ïïjamaa villages, whereby

pump operators are no longer paid a salary by TO&ID, but instead

assume their tasks.as part of their contribution, to village

d e v e l o p m e n t . : . .... ' . . . •• ..•:.:.'• '•::•- . '•'•-• •

Still other questions need to be asked concerning the us©

of self-help labour. The Second Plan puts great emphasis on self-

holp efforts; however, wp&ID rarely usas such labour inputs

(Section V (2)). Many Regional ïïatcr Engineers claim that self-help

is inefficient and undependahle and cannot be integrated well into

a tight construction schedule. Nevertheless, there is ample :

experience throughout East Africa to show that under certain

conditions solf-holp labour can bo usad successfully in rural--•
: - • ' ; , ' . : . • ^ •'••-• • * - ; - » - • •

'2'
water projects. This is especially true in small schemes-where "•

Unfavourable, as well as favourable, social, economic, or political
effects can occur as a result of a water project; SeeÏ Dennis Warner,
A Preliminary Assessment of the Ianact of Rural 7/ater Supply Upon
Households and Villages, Economic Kosearch Bureau Paper 70*12t
University of Dcr es Salaam, 1970»

TJennis Warner, (éd.), Rural Water Supply in Ese.t AfricaT Op. Cit.
pp.17-20.
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the local people become fully involved in project planning and

Implementation. Furthermore, many rural areas of Tanzania have

a continuing tradition of requiring all adult males to work a

given day of the week on comnunal activities such as irrigation

furrow maintenance, road repair, or school building» Compliance

is. variously enforced locally, through/the use of social pressures

or sometimes through the fine of a chlotain or a couple of shillings*

.The significance of these illustrations is that self-help labour"

and local contributions are workable concepts in Tanzania' and

should be. given greater consideration in rural water investment.*

• •••.:• There is a need for a clear definition of "adequate water

supplies" that takes into consideration the development aspects of

.the.particular area in which it is applied (Section II (2)). The

•minimum acceptable level of adequacy, especially from the viewpoint

of the consumers, may vary from one part of the country" to another,

A shallow dug well with a hand pump may'be acceptable in a

; spareely^settled area, but a long-distance pipeline with numerous

domestic points may be the minimum in a densely-settled area.

Therefore, the definition might require some reference'to water

quality, quantity, the effort required to obtain the water, the

density of settlement, and possibly the economic level of the

area* It also would be worthwhile to know the'general cost

increases for marginal improvements over the minimum level of

adequacy.- In other words, Goverancnt should have a choice between

various levels, of investment, (Section IV (2)), rather than the

situation in which it must either accept ux" rej ect a single

rural wator Investment proposal. ifo major development programme

should bo undertaken unless alternative levels of investment

initially have been identified and compared. Although this

statement refers specifiTcalïy to ibvestnêlîts "within the field of '

rural water supply, it is equally valid to investments nade- over

sevexal'ffSîîpetirig sectors, such as health, edueatipny transport,"'.

and water.
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•*•= In order, for any investment progranme to succeod, there

must be selection criteria to identify projects likely to fulfill

the development objectives of the progranme. The selection criteria

used on ÏÏD&ID projects do not deal specifically with project

objectives. These criteria arc a mixture of clearly-defined

. technical guidelines '(Section V (1 )), utilized by YTO&lD itself, _

'.ï: :• and ânbiguously-défined socio-econoaic guidelines (Section IV (2)),

utilized by the Regional Development Connittees. The present

socio-economic" criteria "are ihdequate" for th'o allocation of project

. : investment in an optimal manner. ' They are too'vague and imprecise

•-\y~'*. for'effective use by thé RÛÔ f s "which"'have neither the tine nor the_

''•' piânàixig'expertise to"'formuiate'more"explicit guidelines. Finally,.

:.:.... ; "-" ' àninvestnênï'programme'shôûld have woîckable methods of evaluation

tor*a'eïèmi£io'whether or not •thê'p'rogxamnë is accomplishing its

• objectives." Too ofïen"prbg'ranne*'success has been measured by the

aaounf'of annual éjq>enàiture or, riore recently, by the nuaber of
.. ; - * n < - r ^ a '••:• • •.'• o : - i a t * ' z - " - ?:!'.&:.---.z•'•.-•• • - i - ' - - ' • •'•r; -:

people 'served"with water. Neither iè a true, evaluation. Both
... .-. . • . . . . : - , , , . .. , - . x . ; • . : • • • • , 0 .••. . - i . . y . . . : . : - - , ; — - / > . • : • - . > ; ^ " - • - • • • ( : ' J r } ' : "

neaéuré" only th"e' degree of activity, not the fulfillment of
.. . ' ; .'_ . .i,/.i-t.î: , . ; ^ r ; : v . - ' .-1- •-••••' '.:"!:' ' •••'*•"

basic objectives.

' '"'•'"'It"should bë recognized that denands for nore cost conparisons ,

of alternative projects and for greater evaluation of programmes nay

' severely'strain the capacity of both regional and national level

water planners ^0 cope with current heavy work loads. There is the

danger that additional administrative denands of this nature nay lead

to a docrease in the planning output and a consequent slowdown in

project implementation. In such a case the planning capability,

or "executive capacity",, of the development organization must be

looked upon as a scarce resource, just as finance, equipment, and

supervisory manpower normally are considered. The shortage of

personnel qualified to carry out project and progranne evaluation

in Tanzania argues strongly for planning and evaluation procedures

that are administration-sparing rather than administration-consuming.

Robert Chambers, "Executive Capacity as a Scarce Resource,"
International D®velot>nent Review, II, 2, Juno, 1969, pp.5-8.



Therefore, nevr planning procedures should bo iiade administration-

sparing es nu oh as possible. This nay require developing

standardized uethods of project cost comparisons and progranae

evaluation so that planning officers throughout the country can

work with uniforn techniques. In the event that planning- capacity

becones a limiting constraint on progranne expansion, Tanzania nay

have to decide between large, poorly-controlled programmes having

uncertain benefits orsnaller, carefully-planned progrannes

providing well-defined benefits. , ; \ . •

With the above renarks in nind progranae planning of.rural

water investment should contain five najor aspects: (i) a well-defined

Bet of objectives linked to national development goals, (2) a workable

definition of adequate water supplies applicable to the various

conditions in the country, and (3) comparative costs of several

investnent alternatives starting with the nininun acceptable water

supply situation,(4) specific criteria "tor the selection of projects,

and (5) nethods for carrying out a continuing evaluation of the

progranno during the inplenentatiou period. To some extent

these aspects are nutually dependent, whereby the fomulation of

one codifies the others» Therefore, all five need to be determined

anew for each najor progranne. Overall progranne decisions should

be nade only after the fornulation of these aspects is conpletsd.
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