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Al fract

Lack of access 1o safe or improved water supply in developing countriss is a major global concern, since water is a basic need for
sustenance, Programmes aimed al improving acoess o safe water have been implemented in several sub-Saharan countries, In Botswana,
only gazetied setilanents have access to water and other basic services provided by the government. This paper examined the level of
access Lo sale water, efort required, and problems encoun tered in collecting water by houssholds in ungazettad settlaments. The paper
ake investigated whether households in these settlements were willing e pay lor improving access o water, The study has been under-
taken on settlanents located along the Boteti River in the Morth West District of Botswana. The majority of households in ungazetied
setilements satisly their domestic water requirements through abstracting untreated water from river fows and hand-dug wells when the
river is not Qowing. Men dominate in collecting water in ungazetted settlements, with the most deminant mode of ransporting waler
being the use of donkey carts, The dominance of menin water collection and use of donkey carts is due Lo water sources being oo distant
from homesteads, This has resulied in low water consumption levels, with the per capita water consumption being less than 20 leapita/
day for most houssholds, Such low levels of water consumption adversely affect attainment of desirable personal hy giens and food prep-
aration. The opportunily cost of tme for water collection has been estimated at 1,80 Botswana Pula (P) and the price of water 15 esti-
mated to be PIR/m® (100 P =0.1755 USD on 18 November 20035). This is higher than the price paid by households residing in rural
settlements obtaining water from government or district council water supply schemes, The majority of the houssholds were willing
Lo make a once-off contribution towards improving access to potable water with the mean willingness o pay (WTP) being P161 per
househeld, or just over a third of the statutery agricultural minimum wage in Botswana, P589‘month. The potential contribution by
household to an improved water supply is significant for a largely unemployed rural popualation.

Feywords: Acoes to water; Ungazetted rural settlements; Mgamiland; Botswana

1. Introduction

Iack af acness tn aafe or mproved water supphy in devele
oping countres is a major global concern, since water = a
brasic meed Do sustenance. Withun the sub-Sabann repion,
the populaton with access to improved water supply varies
at the national level from 22% for Ethiopia to 95% for

Botawana (<www wasinfor orsfen 223 wat_africaS him>=)
Lack of access to water iz directly and indirectly related to
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poverty (Roy and Crow, 2004). Direct links are those that
have to do with control over andfor owneship of water
reanress while indirect links have to dowith ancess to safe
water. Most frequently occurring diseases such s= diar
rhnre, chokra, rachoma, aml schislosomizsis ae waler-
related. Thus low levels of access toc mproved water supply
which are mainlv a resuli of poverty have major adverse
health effacts onthe population (Madoln, 20000 Tt hashean
estimated that 804 of all communicabls diseases in Ethio
pia wre walerelated (UNESCO-WW AP, 2003). House-
holds whose members are afiected by these diseases have
to spend their rescurces takmg care of the ill, snd this alsc
rednces lahour availahle for other prodoetive porposes
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thereby accemtuating poverty. Thus lack of acesss to
improved water supply is both a result and a cause of pov-
erty (UNESCO-WWAP, 2003).

Several international initiatives such as the 1981-1990
International Decade for Water Supply and Sanitation
whose goal was to attain universal coverage of improved
water supply have been initiated due to the global concern
about improving water supply. The Second World W ater
Forum held in The Hague in 2000 re-emphasized the
importance of providing safe water. The UN General
Aszsembly did recognize the importance of improving water
supply, and set the reduction by half by 2015 the propor-
tion of the population without access to safe water as a tar-
get for one of the Millennium Devel opment Goals (MDGs)
(UNESCO-WWAP, 2003), It has been recognized that
improving access to safe water will also contribute towards
achievement of several other MDGs. Improving access to
safe water 1s increasingly understood as satisfact ion beyond
basic meeds. There is an acceptance that within rural areas,
water is not only important for satisfying a basic need but
for supporting critica | household productive activities upon
which their livelihoods depend. Some of the productive
activities include watering a vegetable garden, livestock
watering, brick moulding, and besr brewing for commer-
cial purposes (Madulu, 2002; Makoni et al., 20d4).

Programmes aimed at improwing access to safe water
have been implemented in several sub-Saharan countries,
€. g 1971-1990 Mational Water Supply Programme of Tan-
zania ( Kusiluka et al., 2004), Integrated Rural Water Sup-
ply amd Sanitation Programme of Zimbabwe (Makoni
et al., 20047, Botswana formulated in 1991 a Rural W ater
Supply Plan as part of the Mational Water Master Plan
(SMEC, 1991). The objectives of this plan have been to
improwe access to safe water, reduce the vulnerability of
the population to water-related diseases, and create condi-
tions for employment generation. Implementation of this
plan has generally been guided by the National Settlement
Policy which formulated a hierarchy within which settle-
ments in Botswana are classified { DTRP, 1998). The level
of services that will broadly be provided to a settlement will
depend on its position within this hierarchy. An objective
of this policy is to ensure that scarce resources are invested
in gettlements with a potential for development. The policy
also seeks to curb uncontrolled sprouting of settlements
that in turn make requests for government services.
According to the guidelines in this policy, government will
generally only provide services to a gazetted settlement. In
order for a settlement to be gazetted, it should have a min=
imum of 300 people. and be not less than 15 km from a
parent/other pazetted settlement. In particular cases, vil-
lages may be gazetted with populations below 500 people.
Gazetted settlements fall into the following groups which
will also determine the institution responsible for water

supply:
& Tertiary Centre (500-9999 peaple) supplied water by the

respective district council.

* Secondary Centre (10,000-19.9%9 people) provided with
water by either Department of Water Affairs or district
council.

» Primary Centre (> 19999 people) provided by the Water
Utilities Corporation, and Department of Water Affairs
in some villages (DTRE, 1948).

Water supply to those residing in ungazetted settlements
i the responsibility of the individual houscholds or persons
residing at such settlements. These settlements are com-
monly in the form of cattle posts, temporary homesteads
close to arable lands, and permanent isolated homesteads.
SMEC (1991) highlighted the dilemma faced by govem-
ment in trying to discourage uncontrolled development
by mot providing services to ungazetted settlements, and
encouraging nucleated settlements through the provision
of services. This policy is understandably in view of
the fact that Botswanma has an area of approxmmately
582000 sq km, and had a population of 1.681 million peo-
ple in 2001 giving an impression to its citizens that land is
in abundance, and therefore indiwiduals can settle any-
where. Uncontrolled and dispersed settlements increase
the per capita cost of providing services by government.
The population residing in ungazetted settlements comnati-
tuted 16% of the national population m 2001 (TS50,
2003). Botswana has made remarkable progress in improw-
img access to safe water. WHO/UNICEF estimated that the
proportion of the rural population with access to safe water
had increased from 88% to W% between 1990 and 2002
[WHO/UNICEF, 2004,

It is of interest to determine the level of access to safe
water, effort required and problems encountered in collect-
ing water by those residing in ungazetted settlements. A
critical issue is to ascertain whether these residents are will-
ing to invest to improve their access to safe water. This
paper addresses these questions wusing a case study
approach.

1. Study area

The study has been conducted in north-western Bots-
wana, im North West District in Ngamiland region
(Fig. 1) within settlements along the Boteti River, a distrib-
utary of the Okavango Delta. The delta 1s a flat, conical
alluvial fan with the imindated area varving annually from
5000 to 13,000 km®. Flows entering the delta originate
from the southern part of Angola which is drained by the
Cubango and Cuito Rivers (Fig. 1). Peak flows enter the
delta around Apnl, progress slowly through the delta due
to the low gradient resulting in peak flows occurring at
the outlet of the delta on the Thamalakane River at M aun
during the July to August period. The Thamalakane River
bifurcates to form the Mhabe River draining imto Lake
Ngami on the south-west, and Boteti River draining into
Mkadikpadi Pan to the south-east. The Boteti River
depends entirely for its flows from outflows from the delta
and used to flow throughout the vear during some vears
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Fig 1. Location of the study area in north—western Botswana, and downstreane of the Okavango Dhelta.

(Fig. 2). Communities in the study area have adjusted to
high varation in seasonal flows with high flows occurring
during the dry season (July-December). There is also a rel-
atively high inter-annual vanability of these flows (Fig. 2).
The average annual rainfall in the studv area is less than
400 mm/y and falls during the November to March period.
Maximum monthly temperatures range from 22 to 34°C

while the maximum daily temperatures are in the order
of 30 to 32°C (Scudder et al., 1993).

The study area falls within Ngamiland region which in
2001 had a population of 121,568 people or T of the
national population. The urbanised village of Maun is
the district headguarters. In 2001 its population was esti-
mated to be 43,776, Gazetted settlements constitute 67
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Fig. 2 Variation over time of daily fows of the Boteti Rivwer at Samadupi showing fows throughaut the vear during the 1974 10 1982 perisd, and no fow

frome 1993 1o 1999,

of the district population, while umgazetted settlements
account for 33% (CS0O, 2003). The study was specifically
conducted in six ungazetted settlements (Mawana, Xhobe,
Xhana, Xharega, Samedupi, Tshibogo-la-matebele) all
located along a 30 km stretch of the Boteti River between
Maun and Makalamabedi. These settlements had a popu-
lation of 1480 people in 2001. Livelihood activities in these
settlements vary seasonally, and are quite diversified at the
level of the household to reduce the risk associated with
fact ars such as low rainfall (Seudder et al., 1993). The live-
lithood activities include livestock and arable farming, and
to some extent, horticultural farming, fishing and the sale
of crafts and natural products or veld products. Some veld
products are also used in the home, e.p. as food.

3. Methodology

A reconnaissance survey of the ungazetted settlements
was undertaken prior to the actual household survey in
order to appreciate the extent to which communities in
the ungazetted settlements depend on Boteti River water
gupply throughout the vear. Following this reconnaissance
survey, a semi-structured questionnaire was developed and
pre-tegted on 10 households in the study area, and then
modified accordingly. The actual survey was underiaken
during September 2005 and covered all (804 houwseholds
found in the ungazetted settlements. For each household
the guestionnaire was administered to the head of the
household, butim the event that the head of the housshold
was not available, any member of the family familiar with
the day-to-day activities in the household was interviewed.

The first section of the questionnaire contained gques-
tions on the socio economic characteristics of the house-
hold. The second and third sections contained guestions
on the different sources and quantities of water consumed

when the river is flowing and when it is mot flowing. House-
holds were also asked about their perceptions on the qual-
ity of water that they use. The fourth section contaimed
guestions on the use of water for livestock watering, gar-
dening and fishing, The fifth section was aimed at soliciting
howseholds” valuation of water supply service of the river
using the concept of the wil lin gness to pay {WTP). The last
section attempted to get the household views about prob=
lems of water supply and their sug pested solutions.

Use was also made of data collected by Tsholofelo
{2005} who administered a guestionnaire to house holds in
Chanoga, a pazetted settlement located along the same
river and within the same area. Chanoga had a population
of 381 peoplein 2001. In Chanoga settlement, water is sup-
plied through standpipes.

Information on water comsumed by a household was
estimated on per household and per capita bases using
howseholds™ recall information on the size and the mamber
of water containers, and the frequency of water collection
during the wesk.

The price of water was estimated using the opportunity
cost of ime which places a monetary value or price on the
amount of time taken collecting water. According to Roy
and Crow (2004), howeholds in most of the developing
countries expend considerable tume to gain access to water.
The main reasom why the opportunity cost of time is used
to estimate the price of water is because the majority of
howseholds in rural areas use unimproved water sources
and no actual price per unit is associated with its consump-
tion (Asare, 2004). The basis of valuation of time is that the
time devoted to collecting water by households could be
used in the next best altermative activities to earn income.
The price of water was estimated using the average statu-
tory minimum hourly wage rate in the trade industry
abtained from the Department of Labour of Botswana.
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According to Ministry of Finance and Development Plan-
ning {1996), in Botswana, the shadow price of unskilled
labour is estimated at 50% of the minimum wage.

In estimating the value of the water supply from Boteti
River, households were asked about their possible one-time
contribution to the costs of improving their water supply
by povernment in the event that water was mot available
from Boteti River. To make the valuation process easier,
households were given the option to state their Willingness
To Pay (WTP) in units with which they were familiar. Such
units are the number of livestack (cattle, goats and sheep)
or number of bags of maize or any other crops grown.
Usimg the current market value of these units, the WTP
of households was then converted to cash values to denive
the total and average values for the water supply service.

4. Resulrs amd discussion
4.1, Socto economic profile of respondents

Respondents were almost egually divided betwesn sexes
in the ungazetted settlement with females compnsing 52%.
Females made up 61% of the respondents in the gazetted
villags. The 31-40 vear ape group was dominant in the
pazetted village of Chanoga, while the 41-30 vear group
was the most frequent in ungazetted settlements. Most of
the respondents {83%) in the ungazetted settlements are
unemploved. The sources of income for the households in
Chanoga and ungazetted settlements are formal employ-
ment, self employment, old-age pension, sale of livestack,
sale of fish, remittances and sale of agncultural produce.
In the gazetted settlement the main source of income was
remittances which were reported by 29% of the sampled
households. In Chanoga, 64% of the sampled respondents

7

were unemployved. The clinic and other district council ser-
vices provide most of the employment in this settlement. In
the unpazetied settlements the main source of income was
the sale of livestock (23% of households). The main sources
of income for the households are gemerally unreliable and
accentuate the dvnamic poverty trap im which households
find themselves.

Household sizes varied from 1 to 10 persons in both
gazetted and ungazetted settlements (Fig. 3). The largest
and smallest household sizes were reported im the
gazetted settlement in Chanoga. Table 1 shows the house-
hold characteristics in the gazetted and ungazetted settle-
ments. There was no significant difierence between the
size of families in gazetted and ungaretted settlement
[P =(05).

Some of the residents of ungaretted settlements have
lived in these locations for periods up to 40-70 vears

(Fig. 4).

4.2, Primary warer sources and means of [RARSroriing warer

All the households im the gazetied village obtain water
for domestic purposes from standpipes supplied from bore-
holes by the district council (Fig. 3). The water supplied
from standpipes is not paid for by households. Standpipes
have been located so that a household walks a maximum of
400 m to collect water in gazetted villages. This refiects the
commitment of the govemment to imMproving access to
water for people living in gazetted settlements. With water
sources in the proximity, households can use their time in
productive activities other than collecting water. In con-
trast 8%%4 of howseholds in ungazetted settlements satisfy
their domestic water reguirements through abstracting
and using unireated water from the Botett River during
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Tahlz 1

Sizes of howseholds in fhe gaze tiad amd ungazetted setilements
Variabl: Crametted Tngazetted
Mumber of howseholds 65 g1

Avermge sine of howshaolds 4.57 480
Median sze of householkds 4.0 5.0
Standard deviation 3.28 243
Coefficient of vaiation 1% 2%

the period when this fver is flowing (Fig. 5). When this
river is not fowing between the months of March and July,
or August to December, 6994 of the howseholds obtain
water from unprotected hand-dug wells often located
within the bed of the same river. Distances to water sources
for residents of ungazetted settlements generally range
from 0.5 to 4.0 km. According to WHO and UNICEF
(2004)) any water sources located at a distamce greater than
1.0 km is genmerally considered to be imaccessible and
adversely affecting the per capita volume of water used to
satisfy basic personal hygiene.

The most dominant mode of transporting water by res-
idents of ungazetted settlements is the use of a donkey cart
with 68% of the households using either their own or hired
donkey carts (Fig. 6). Use of animals to ferry water instead
of it being carred on the head as is done by 28% of the
households, is an indication of water sources being too dis-
tant from homesteads.

Women are customarily expected to be responsible for
ferrving water for household we. In this study, however,
men are predominantly undertaking this duty (Fig. 7) prin-
cipally because the water sources are distant from the
homesteads. In addition, donkey carts traditionally are dri-
ven by men.

5.0

4.3 Quantity of water consumed

The volume of water collected per household in unga-
zetted settleme nts vared from 20 to 4040 /day with an aver-
age of 100 I/ day per household. Respondents indicated that
of the water ferried to homesteads most was used for drimk-
img and cooking; bathing and laundry are done in the rver.
On per capita basis, water consumption was less than 2001/
capitafday for 73% of the households (Fig. §). WHOQ and
UNICEF (2000) indicated that when water consumption
is less than 20 lfcapita/day, basic personal and food hygie-
nic reguirements for water cannot be satistifed. Long
distances to water points and the fact that poorer house-
holds must carry water on their heads, result in lower per
capiia water consumption of these howseholds. For 27%
of the households water consumption was at least 2001/
capita per day (cf. Admassu et al,, 2003, Gulyani et al.,
2005). Thus, access to adequate and good quality water
by households is one of the serious problems in the unga-
zetted settlements.

4.4 Collection tirne

Households in ungazetied settlements spend on average
83 minutes per day col lecting water during the period when
Boteti River is flowing, and &3 minutes when it is not flow-
img. When the river is not flowing water is collected mostly
from hand-dug wells located along its bed, Thus, there was
no significant difference in time taken to collect water by
households between two periods (£ = 0.05). The water col-
lection time for howseholds in ungazetted settlements for
this study is mainly a function of distance to the water
point, which impacts directly upon the remaining time
for other household activities.
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The average statutory minimum hourly wage rate for
20052006 in the trade industry in Botswana iz P2.88
(P = Botswana Pula, the national currency). Using the rec-
ommendation that the shadow price of unskilled labour is
504 of the minimum wage, the hourlv minimum wage to
be used in this study is therefore P1.44. The opportunity
cost of collecting water for an average household would
therefore be P18 This is the minimum value foregone
by a household in collecting water. Given that the average
water comsumption by a household is estimated at 1001,
the price of water (P/litres) in the ungazetted settlement
would be PD.OI8 litre (P18/m”). This price is significantly
higher than the P1.25 to P8.15/m’ charged as from January
2005 by the Department of Water Affaires for metred water
in gazetted rural villages. This is primarily due tothe signif-

icant amount of time taken by households in collecting
water. Thus, households in rural areas, especially in unga-
zetted areas, incur significant costs in getting water.

4.5, Warer guality

Some of the respondents considered the river water to
have some objectionable attributes such as presence of par-
ticles, offensive odour and colour { Fig. 9). River water was
considered to cause infections by 19% of the respondents.
Measures being taken by some households to improve
the quality of water include boiling, settling and sieving,
It is of interest to note that while 19% of the households
perceived the water as cawsing infections, a far greater
number of households (60%4) indicated that they boiled
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the water before use. 1t is not clear whether households are
boiling the water without an understanding of the reason,
or boiling is considered a solution to all water quality
problems.

4.6, Other benefits of warer

Other than the use of the river as a source of water for
domestic uses, howseholds also use the river for livestock
watering, gardening and fishing. Table 2 shows the propor-
tion of respondents using the river for other benefits.

Livestock watering is the most important use of the nver
irrespective of whether the settlement is gazetted or unga-
zetted. The level of ownership of livestock is similar with
64% and 68% of howseholds in gazetted and ungazetted set-
tlements respectively owning livestock. Livestock owned

comprise cattle, donkevs, goats, and horses. Interestingly
fishing and gardening which have a potential to supplement
houwsehold food and income are practised by very few
houwseholds. The neighbouring village of Maun with a pop-
ulation of about 30,000 people provides a ready market for
fish and vegetables, but the community in the study area is
not taking advantage of this opportunity. These three differ-
ent uses of the river have the potential to conflict with
domestic water supply to houssholds in ungazetted settle-
ments. Multiple uses of water sources observed in this study
area reinforce the view that the provision of water in rural
areas should be considered bevond satisfving basic domestic
water needs only (Madulu, 2000). Livestock watering is an
important aspect which has not always been considered in
the development of rural water supply systems. However,
owners of livestock will demand that water be provided
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Table 2
Benefirial uses ofthe Boteti River by rasiden ts of gazetted and ungmretted
seftle ments

Type of use of Proportion of the respondems (%)

the river

Crazetted settlement TInganet tad
{Chanaga) settlement
Livestock 4 o
watering
Fishing 10 16
Crardening 11 15

for their livestock even at water sources developed solely for
domestic water supply (Arntzen et al., 1999),

The study obtained views of houssholds in ungazetted
settlements with regards to existing mechanisms for man-
agimg water abstraction for domestic purposes from the
Boteti River. The majority of the households (63%4) were
partly or not satisfied with management of the river as a
source of domestic water. Bathing at or close to locations
from which water is abstracted, and littering along the river
were of major concem. Littering was attributed to picnics
and parties done by residents of Maun along the river.
There were concerns by 694 of the houssholds in unga-
zetted settlements regarding fishimg, The few fishermen
were perceived to contaminate water during cleaning of fish
and stirnng of water by nets. Excessive use of water for
gardening water was an issue of comcem for about 53%
of the respondents.

4.7. Willingress to pay for warer suppfy

Msked about their willingness to pay to have better or
improved access to water supply, 63% of the respondents
im the ungarzetted settlements indicated that they would
be willing to pay towards a project that would improve

water supply, while 33% indicated that they were not will-

ing to pay. Some of the respondents who had said that they
were not willing to pay anvthing indicated that they were
too poor, while others felt that the supply of water is,
and should be the responsibility of the government.

The total potential contribution of howeholds to
improwing their water supply was estimated to be P7 867
with a mean of P161 per housshold. OFf the respondents
whe were willing to pay, 397 expressed their WTP in the
form of cash, 4% in the form of cattle, 35% im the form
of goats and 2% in the form of agrcultural produce. The
positive WTP expressed by some of the respondents sug-
gests that povemment can obtain part of the funds from
the beneficiaries. These funds could be used in mesting cap-
ital costs. The desire by households to contribute towards
water supply improvement is a reflection of the difficulties
they encounter in accessing water, and also the realisation
that water they are currently using is of poor guality.

&, Conelusion

Households in the gazetied village obtain water for
domestic purposes from standpipes supplied from bore-
holes by the district council. The standpipes are withim a
distance of 400 m. The majority (89%%) of households in
ungazetted settlements satisfy their domestic water require-
ments through abstracting and using untreated water from
the Boteti River during the period when this river is flow-
ing. When this river is not flowing between the months
of March and July, or August to December, households
obtain water from wunprotected hand-dug wells often
located within the bed of the same river. Distances to water
sources for residents of ungazetted settlements generally
range from 0.5 to 40 km These distances are relatively high
inrelation to WHO recommendations. The most dominant
mode of transporting water by residents in umgazetted set-
tlements is the use of a donkey cart which clearly indicates
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that water sources are located beyond walking distances
from homesteads.

The volume of water collected per houschold varies
from 20 to 400 ] with an average of 1001 per household.
On per capita basis, consumption was less than 201/
capitafday for 73% of the households. For 27%% of the
households water consumption was at least 20 l/capita
per day. In addition, to low per capita consumption, the
perception of households is that nver water has some
objectionable att ibutes such as presence of particles, offen-
sive odour and colour which predispose them to infections.

The opportunity cost of collecting water for an average
household was estimated at P1.80 and the price of water
was estimated at I']Efmg. The price of water is high due
to the greater amount of time wed in collecting water,

(Other than the use of the rver as a source of water for
domestic uses, howeholds also use the river for livestock
watering, gardening and fishing,

The total WTP households willing to pay was estimated
to be P7 867 and the mean and median WTP were P161
and P00, respectively. Giovernment can therefore tap
funds from the contributions of the rural people.
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