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This article examines the adverse effects of a fragmented water management framework and
the role of domestic water users on water conservation in Gaborone, the rapidly growing
capital city of Botswana. There was a major drought in Botswana in 2004, which recurred in
2007. The drought seriously affected water availability in Gaberone, re-izgmiting the water
conservation debate. Most wban househelds pricr to 2004 did not practise water
conservation, except in cases of enforced temporary measures, such as water restrictions and
increased water tariffs imposed by the Water Utilities Corporation. From secondary evidence,
the situation had not changed much in 2007,
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Introduction

Botswana 1s a water-scarce country. Over the past 40 wvears, however, the country has
experienced rapid urban growth. This tends to strain limited water resources (Winpenny 1997,
Baumann and Boland 1998, Macy 1999). The urban growth trends are as follows: 9.5% 1n 1971,
approximately 17% in 1981, about 45% i 1991 (Campbell 1998, p. 263); and 54% in 2001.
These trends have resulted 1 increasing water demand 1n most major urban centres, particularly
in Gaborone. The Water Utilities Corporation (WUC) records show that Gaborone consumed
about 5 million cubic metres of water across all sectors in 1982, 13 mullion cubic metres in 1992,
quadmipling to 20 million cubic metres in 2000 from the 1982 base. Parida and Moalafi (2007)
obzerve that urbamization 1s one of the major development challenges facing Botswana today in
view of rising urban water demand, predicted decline 1n rainfall and nising temperatures by most
global climate models.

The major problem 1s that the dominant water management approach in Botswana focuses
more on the development of additional water supplies and less on water conservation and
demand management (Gould 1994, 1997, Government of Botswana 1997, Somarelang Tikologo
et al. 1998, Khupe 1998, Amntzen ef al. 1999, Department of Water Affairs 1999, Toteng 2000,
Segosebe and Parida 2006, Kalaote 2007). In 2008 there 1s no official water conservation policy
in Botswana that has been adopted by parliament. However, various measures have been
implemented towards water conservation (Segosebe and Panrida 2006). In Botswana there 1s little
documented evidence on the role urban domestic water users could play i urban water
conservation.



The stakeholder theory analvncal framework
According to Freeman (1984, p. 532, “stakeheolders are groups or individuals who affect, or are
affacted by, the achievement of an orgamization’s mission ™ There are numerous “stakeholders”
amy glven watel resource management context.

The underlying principle in defining the stakeholder concept iz that the firm takes into
account the concerns of all groups and indrnduals that can affect, or are affacted by, the accom-
plizhment of an organization’s purpose (Folonsky 1993). Theoretically, the stakeholdsr concept
“must be able to caphure a broad range of groups and individuals” (Freeman 1984, p. 52). The
stakeholder theory and its prneciples are relevant in water conservation amalysis (Toteng 2000,
Botumelo-Mfula 2006).

Mitchell et al. (1998) extend the stakehelder theory to exhance its use in analvsing power
and legittmacy of stakeholders m decision making. Power in social science 15 “the probabality
that ome actor withm a zocial relationship will be in a posttion to carry out his own will despite
resistance, regardless of the basis on which [the] probability rests” (Green 1998, p. 6100

Leziimacy 15 the nghtfulness of a heolder of power to exercise 1t (Beetham 1998). In political
science, legitimacy 13 often associated with the nghtfulness of a2 government to mule. In this
article, legitimacy is the rightfulness of diffarent stakeheolders to influence dacizsion making and
policy process affectmg water consarvation

To assess the atimbutes of power and legitimacy ameong stakeheolders m the Gaborone urban
water managament system, a typelogy adapted from Mitchsll aral (1998) iz prasented in Fizure 1.
Thras groups of stakeholders emerge: dominani, discretionary and dormant staksholders
{cf Mitchell er al. 1998, pp. 295-303).

The dominant stakehalders consist of state agencies. Discrationary stakehelders consist of
environmentzl non-govemmental erganizations (EWNGO:). Deormant stakeholders melude all
other water ussrs or consummers that do not rouwtinely participats water management decislon-
mazking and policy procassas.

Domunant stakeholders wield the most power (Mitchell er ol 1998). State agencies in the
watsr management svstem in Botswana have both powser and legiiimacy. This 1z because the
government has smee 1966 been democratically elected to mule, and the mandate has been
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Figure 1. Smkeholder framework showing the marginal power and leginmacy of domestc users in the
Gaborone Water Managament Syvstem.

Source: Toteng 2000, afrer Mitchell ot al. 1998



renewed every five years since then. Siate agencies however have different degress of power in
decizion-making and policy process affecting water consarvation. For mstance, the WUC and
the Department of Water Affarrs (DWA) have the most power and legitimacy, given by statute
(Toteng 2004}, Within Gaborone, WIUIC has sven more power and legifimacy in the wban water
supply system comparad to other institutions. Hewever, WU and DWA are not the only state
actors in the uwrban water managzement system. The Gaborone City Counecil (GCC), for instance,
a3 the urban lecal govermment autherity 15 a legitimate stakeholder. GCC has, however, not beexn
assigned power by statute to deal with water supply management i1ssues. Instead, GOC is the
ouly mstimation which has much power i the disposal of wastewater. Differences in the respon-
sibilities for DWA, GCC and WUC mdicate fragmentation n the water management frame-
work. This adversaly affects wban water conservation.

Dizeretionary stakeholders have lsgitimacy but wield insufficiant power to influsnce polioy
process. A major weakness of discretionary actors 13 that since thewv lack power, government
official: often do not feel oblized to consult them. Most state bureaucrats racognize the
existence of advocacy groups, for exampls, non-governmental orgamizations, but do not feel
compelled to act on thew demands (Totenz 2000). This constraint 15 worsened by the generally
weak non-governmental ergamzation movement in Botswana (Lekorwe 1998

The private sector iz composad of companiss. Their main pwposs 15 to make profit. The
sactor falls n the category of dormant stakeholders. These possess some overt and covert power
to assert thewrr will on state agenclss In water management system in cases where ther own
interests are threatened. Dormant stzkeholders, however, have potential to demand that the state
should act to avert a water crisis, failing which there is a risk of disinvestment by foreign com-
panies {(World Commission on Water 2000).

Merhodelogical overview and scepe of the siudy

The study was bazed on a combination of secondary data from papers presented at the WUC
amnual water conservation conferences in Gaborons m 2005, 2006 and 2007, and primary data
from a social smrvey conducted 1o 19938, 1999 and 2000.

Five lundred and sixtesn (316) household interviews were undertaken. These representad
1.4% of all the Gaborone households m the 2001 census. The sample was small but adequate in
that 1t was meant to complement other data ceollection methods, for mstance, decumentary
evidence from varion: WUC water conservation conference papers. The zeneralization from the
survey was primartly analytical rather than statisfical, in lme with Yin's (1994) observation on
the value of casze studv research design.

Sectorally, the focus excluded non-urban water-using sectors such as agnenliure, mining and
energy production and wildlifs. Time and reseurce constraints warranted this delimitation.

The study did not deal with techmical 1zsues such as water engineennz and hvdrology
becanse the author had no enginesring background, and alzo because “in the past, water manage-
ment emphasisad supply projects, hydrelogy and water angineering” (Kuylenstiema er al. 1997,
p. 181), often at the expense of water conservation and demand management (Merratt 1997,
Bauman er al. 1998, Macy 19597,

Gaborone was chosan becauss it is the fastest growing urban centra in Botzwana; it 15 a pni-
mate city (Campbell 1998), and hence imposes the largest urban water demand m Botswanz
(Government of Botzwana 1987, 1991, 1998, Arup 1991, Water Utlities Corporation 1995).

To highlizht the zrowth of Gaborons, the following indicaters are apposite. In 1968, the time
of Botswana's attaznment of political mdependence from Britain, only 3000 people lived m the
City (Central Statistics Office 1987). Between 1971 and 1981 the population of Gaborone zrew

at an anmual growth rate of zbout 12%. This zrowth rate declined somewhat to about §% in the



1981-1991 pericd. The dechine 15 attnbutable to pen-wban growth rather than reversal of whan
growth. Between 1991 and 2001 thers has been a dramatic decline m the anmmal growth rate of the
Gaborons population from 8 to about 3%, However, the pent-wrban villages of Gaborone, partionlarly
Tlekwengz to the sast and Mogoditshane to the west, have absorbed mmeh of the population growth
that would have ccomred m Gaborone. The population of Tlokweng, for example, almost doubled
(mereazed 1.8 times) frome 12 501 m 1991 to 22 394 at an annual growth 1ate of 6%. Similarly, the
population of Mogeditshane nearly tzpled (ncreased 2.7 fimes) from 14,246 m 1991 to 32816 m
2001 at an annual growth rate of about 11%:. The Gaborone whbanization trends hizhlizhted zbove
indicate that water demand and the need to conserve this scarce resowrce will continue mio the fore-
seezble future a5 2 majer whan development challenga. Gaborons therefore serves as a prexy for
national whan growth trends in Botswana, and thew effects on water resource use and conzsrvation.

Ramnfall pawterns, water scarcity, water sources and warer demand in Berswana

Botswana ranks third among the most water-scarce countries in Southern Afriea after South
Africa and Mamibia i that order. Highlights of water scarcify mdicators in Botswana are a 1ain-
fall range of only 250-650 mm (compared. for instance, to 700—1200 mm for Fambia); average
rainfall of 400 mm or 233 kne’ {compared to 800 mm or 997 km” for Angzels); the highest poten-
tial evaperation range, together with that of Wanubiz at 26002700 mm (comparad to the lowest
range of 1100-2000 mm in Tanzania); and the lowest swizce mm-off of 2 mere 0.6 mn or 0.33 &cm3
(compared to regional highs of 104 mm or 130km’ m Angola, and 275 mm or 220km” n
Mozambique). The water scareity scenano pamied above wamrants meore concerted water conserva-
tion efforts i all water-intensive sectors of the national economy, such as the wban areas.

Much of Botswana 15 dominated by a flat topography, zentle undulations and occasional
rocky outcrops. In the northwest, the Okavango Fiver drains inland from Angola to form the
world’s largest mland delia — the Okavangoe Delta. The Makgadikzadi pans in the central norih-
east are a large area of calerate plains adjermng the Delta. In the east, adjacent to the Limpepo
dramags svstem, the land rizes above 1200 m, and the Limpope Valley gradually descends from
00 m m the south 1o 500 m at its confluence with the Shashe Biver. The flat topography makes
it difficult to construct dams, and 1t alse exacerbates rates of water evaporation.

Water scarcify mn Botswana 15 2 fimetion of both biophysical and human factors. These accord-
ing to Atlhopheng (1998} and Khupe (1994} can be summarized as follows. On the one hand are
brophy=ical constraints, for mstance, chmatic factors charactenized by andity and semu-andity,
with unraliable, poor and varizble ramfall m space and time; topographic constraints, dommated
b very flat terrain, with very few sites suitable for dams, and shallow reservons. Combmed cli-
mate and topography limitations melude high evaporation and sranspiration, which axarcerbate
water loss from reservomrs (loss attnbuted to this factor averages four times greater than rainfall),
and very few peremmial nivers, mestly transboundary shared water course systems. Drought 1s
recurrent, and 1t adversely affects ramfall availability, water mflow mto dams and groundwater
recharge. On the other hand are anthropogemic constraints, for example, over-pumping of ground-
water and pollutien of smface and groundwatsr sowrees from agrienlhmal waste and wasts from
humezn settlements. Although not much can be done to alter biophyvsical environmental conditions
that cause water scarcity in Botswana, much can be done fo change human constamts.

Precipitation in Botswana

Botswana is sitnated close to the subtropical high-prassure belt of the Southein Hamisphere. A5
a result, the country 1= largaly arid to semi-arid. Mean rainfall ranges from over 630 mm, in the
extreme northeast, to less than 230 mm. Rammfall i the main form of precipitation in Botswana.



It often occurs as erther light drizzle or heavy and forrential ram. Of the major forms of ramfall —
namely convectionzal, orographic (relief), convergance and depressional (eyclonic) — the most
common type m Botzwana 15 convectional (Silitshena and MeLaod 1998, p. 35). This 15 charae-
terized bv unstable conditions, particularly hot weather, Thiz often mvolves a rapid rize of amr
maszses due to high temperature, rapid cecling at hugh altitude and subsequent condensation to
produce heavy ramnfall. This iz wsnally lighly vanabls spatially and temporally and al=o local-
ized. Convectional rainfall mav be accompamed by thunderstorms. In northem Botswana, an
area with the highest amoumt of ramfall in the order of 650 mm average per annum with exception
to perieds of savere drought, convergence ramfall 1= the dommant form of precipitation.

Viewed from the viewpoint of time, mest of the rain in Botswana ccours in sumimer, during
the months of October to April, but again this 15 subject to the influence of recurrent drought. In
terms of spatial distribution, northern Botswana recerves an average of 850 mm per annum, with
a vanability of about 30%:, This is in contrast to an average of about 250 mm in southwesteim
Botswana, with a vanability rate of over 80% (Belaane 2000).

Water rezources and supply sources in Botswana

Az a semi-and country, Botswana has very litlle surface water resources. These are concentrated m
the Okavange and Chobe miver systems, which are part of the Limpopo dramage basin, The
Okavango and the Chobe nver systems amount to about 16 billion cubie metres per anmum, whach =
95% of all of Botswana's smface water l:lSilitshena and McLaod 1998, p. 42). The remamimg 3% has
z yield of approximately 200 million m”, of which 15% was hamessed in 1998, Although thers s
scope for the development of 5% of the 200 mullion cubic metres remaiming potential sowices, thera
are hmitations mn swrface water explortation m Botswana. These melode nregular and variable ram-
fall; recurrant drought; high evaporation rates; flat topography, unsuitakls for dam constuction that
also exacerbates evaporation; the predommant surface-yielding systems, for exampls, the Chobe and
Okavangzo nvers which are part of transhoundary and shared water svstems, whose exploitation 1s
subject to intermational protocels, and may result m regional conflicts.

Thera are two predominant sources of water supply to settlements in Botswana. First, dams are
the major sources of supply to wban settlements although there 13 a musmatch 1n population distr-
bution in relation to location of these. The major dams, for example, Shashe and Letsabogo, are
lecated in northeastern Botswana, because this 15 whers most suitable dams sites scour. However,
mast of the coumtry’s population is found in southeastem Botswana, the mest urbamized part of the
country. Therefore the government has to spend millions of pula (the local currency) m expenszive
water ransfer schemes. For instance, 2t the closa of the last decade and bagmmng of the prazent,
the Betswana government spent over P2 billion (approcimately US3333 millien at 2007 exchange
rates of TJS5]1 = P8&) in Phasa | of the Neorth-orth South Water Camier Project (WSCWE). This
imvolved the construction of 2 dam some 300 km nerth of Gaborone and a pipelme to tansfer the
water primartly to Gaborone 1tself. Phase 2 of the WSCWE commenced m 2007, It is estimated to
cost about P§ billion (appresimately U351.3 ballion at 2007 exchange rates). This will involve the
construction of the country’s largest ever dam of an estimated 600 m” capacity, and a short feeder
pipelne connecting 1o the Phase | mam pipelme. Second, boreheoles are the most commeon sources of
water supply to rural settlements. In 2007 about 50% of Betswana 1s supplied from zroundwater.

Water demand in Botswana

In Botswana there are five major water demand or consumer sectors, namely ssttlements, partie-
ularly urban setflements, the subject of mterast in this paper. Table 1 shows water demand in
Botswana in the different sectors i 1990, and as forecast to 2020 uzmng the medmm forecast.



Takle 1. Sectoral water demand m Botswana, 1900-2020 (overall
demand — 10% m®).

Sector 1990 2000 2010 2020
Settlemments EER 63.8 1099 167.8
Mining, energy 120 EEN ] 5212 58.7
Livestock 353 448 343 441
Iriganion, forestry 139 139 i85 450
Wildlife .0 4.0 4.0 .0
Total 115.9 182.1 1400 31335

Sgurce: Department Water Affairs, Botswana (1991}

Tabla 2.  Settlement water demand i Botswana, 1990-2020 (overall
demard - 10° m¥).

Type of settlement 1900 2000 2010 2020
Urban cenmes 18.4 41.3 §8.2 1072
Major villages T4 17.5 2749 433
Foural villages ER:] 6.3 2.5 126
Minor settlements 3.3 £ 4.4 4.7
Total EERY G589 110.0 167.8

Source: Deparment of Water Affairs, Botswana, 1991, p. 8.

Im 1990, settlement: accounted for 29% of the water demand m Botswana, This fizure 15
expectad to 13e to 52% m 2020, From Tzble 1 1t 15 apparent that by far settlements exert the largest
water demand in Botswana From Table 2, a disproportionate demand pressure 1s placed on the
commiy’s water resovrces by urban settlaments in partienlar compared to other types of settlements

Cenerally, therefors, urban settlements are a major water-consuming secior m Botswana, des-
prte the fact that very little water conssrvation effort is canied out m thase areas. For instance, in
1998 Gzborone accommtad for 13 4 pullion cubic metre of water per annum, 2 figure axpactad to
ezcalate 1o 40 milhon cubic mede m 2020 (Silitshena and Meleod 1598, p. 47). However, in 2007
there was shll not much voluntary water conservation effort in the whan areas of Botswana, excapt
that public standpipes had been disconnected in most of the low-incomes suburbs.

Highlighis of the structure of the warer management framewerk in Borswana

The overall responsibility for planmng, developing and managing water resources in Botswana 15
vasted with the Mimstry of Minerzls, Energy and Water Resomces (MMEWE). Daily operations of
the admmistrative and legal responsitalities for water management are divided ameong several mstm-
tions (Toteng 2002, 2004). Thess mclude cennzl zovermment mimisties, & quasi-govemmenial
ageney (the WU and rural and whan coune:ls. These mstifutions assume different roles in the
sarvice provision and supply of water in urban and rural settlements, resowres development and
management. The water management mstruiional framework in Botswana has changed little since
independence m 1966, It 15 geared more to water supply than water conservation and demand man-
agemant (Kalaote 2007). The roles of the varous key water agencies are highlighted below.

The Department of Water Affairs

The Department of Water Affaws (DWA) m the MMEWE 15 in theory responsible for national
water pelicy puidance. “In thecrv”, becaussa, as noted by Segosebe and Panda (2006), Botswana



does not have a national, formal, mtegrated and consolidated national water resource conszarva-
tion or demand management policy. This is notwithstanding the fact that various water conser-
vation mutiatives have besn experimentsd with from fime to fime throughout the couniy
(Sezosebe and Parida 2006). The DWA has tended to focnus on assessing, planning, development
and maintenance of water resources for domestie, agriculiural, commereial and industrial uses.
However, through the user card mserted on rmural commmnal water standpipes mitiztive, DWA
has m the last faw years besn piloting thiz water conservation initiative among domestic users.
DWA and other agencies derive direction for water planming and management from different
laws, which ara largely fragmented and disjomted.

The Water Act (1968), the prmncipal water lezizlation admmistered by DWA, defines the
cwnership of rights of the nse of watsr, zrants water nights and servitudes, and provides for mat-
tars mecidental thereto (Toteng 2002). The Water Act also establizhes the Water Apportionment
Board (WAB) This 13 a semi-judicial structure that allocates water rights for both ground- and
surface water sources.

Officars from MMEWE dominate WAB. The DWA serves as both the chair and sseratariat
of the board. Other officers are from other government departments and the WUC, The minister
also appoints fhree members of the public. Invanably these have bean prominent personzlities,
often closely associated with the mling elite. WAB s independance iz therefore guestionabla.
ENGO: and community-based organizatons (CB0s), as part of civil society, for example, are
not represented m the beard. The power of the mmister undar the Water Act to determine the
composition of WAB, and the fact that bureaucrats dommate the board eclearly place WAB
under state bureaucratic and political contrel. This underscores the dominant state power In
water manazement in Botswana (Toteng 2004,

The Water Works Act (1962) (as amended, 1983) iz another law admimistered by
the DWA m conjunction with urban lecal government councils. The Water Works Act seeks
“. .. to provide for the consttution of anthonties n townships {as consttuted and defined 1n
the Townships Act (1951)), to confer certain duties and powers upon such authoritiss, to
provide for the acquisition of existing waterworks and to provides for matters neidental
thereto™ (p. 42 of the act). Further, the act providas for the establishment of water authorit-
123 In settlements designated for such autherities by MMEWE, and defines their powers and
duties. Some of the key provisions under the act are specification of the nght by the water
authorities fo acguire exizting works; to raduce or curtai] water suppliss mn inmidences of
drought and other water shortags emergencies; set water charges to consumers; control of
water misuse and pollution; and supply te non-statutory designated areas; authorizes the
making of regulations as deemed appropriate by the MMEWE minister to guard against
wasting water, suspension of water supplies, and inspection and testing of water metfers and
relatad appliances.

The Water Utilities Corporation

The Water Utilities Corporation (WUC) 12 2 public enterprize, wholly owned by the Botswanz
zovernment. It operates undsr the oversight of the MMEWE. Itz primary mandate 15 to provide
for and mamtain z pertable water supply system to all urban centres m Botswana. In future,
the mandate of WUC 15 envisaged to extend to peri-urban ssttlements. As a public enterprize,
the corporation operates on commercial basis. WUC was created through the Water Unlities
Cowperation Act (1970), and it has been operating suecessfully since 1972, During the late
1980:, WUC was commended by the Werld Bank as ous of the moest efficiantly manazed water
public snterprizes m Afdca. Most of the wban centres depend on dams for their water supply
needs. Gaberone is one of these centras.



WUC uses graduated or stepped taniff charges as an mstrument for water consarvation in
urban cenfres. The vanable tanff structure 15 part an umwritten water pricing policy, outlined
below. The varied taniff structure 13 justified on the ground that it reflects the difficulty and costs
of supplymg water to respective whan centres. Gaborone 15 located m the south-sast region of
Botswanaz, the most expensive area to supply with water (Water Utilities Corporation 1995). The
difficulties for supplving water fo the Gaborone area are primarily attributable to the distant
location from the main surface water sources, found m northem Botswana; the bulk of the coun-
trv’s population 1s concentrated in the south-east region within 30 km of Gaborone, hence the
higher water demand in the area. In 2001, about 30% of Botswana's entire wban population was
concentrated m the south-sast planning region in which amongz others exist Gaborone, Lobatse,
Tlokweng, Mogoditshane, Mochudi, Kamotswa and Molepolele (Gwabu 2003).

The highlights of the taniff strueture has four bands of water consumption by velune: Band
1-0-10 m‘l: Band 2 - 11-15m", Band 3 - 16-25 m” and Band 4 — 25+ m”, which comespond
in monetary terms to USH egquivalent of $0.47, $1.41, $1.80 and $2.49 in that crder at 2007
exchange rates. There 13 no distinetion of tanff rates between households and mdustry, Band 1
meorporates a “lifeline™ 10 ¥ maximum allowance per month to cater for basic neads of the
poor. There are al:o some standing charges, for exampls, for a construction confract sum
equivalent of 360,000 to 31,6 mullion a $4000 refundable deposzit was requived m 2007,

Besides the statutory areas, WUC supplies bulk treated water to the DWA for onward distn-
bution to some large and perl-wrban villages. Becausze of equity concerns in government water
pricing peliey, any increase in water tariffs 1s subject to govemment approval

WUC derrves 1ts legal mandate and statas from The Water Uihities Corporation Act (1970).
The act specifies how the corporation 15 constituted; stipulates procedures, powers and respons:-
balities of the WUC board, the role of the nunister and methed of appointment of WU board
chairperson and the cluef executrve; specifies the prneiples pertaining te finances and the
satting of water taniffs; and authonzes WIUC to bomrow funds and enter mto contracts on Its own
cognizance {Toteng 20027

In the discharze of @tz fimetions the corporation 15 expectad to collaborate with other public
agencies. [nsttutional fazmentation and lack of adequate collaboration hampers water conserva-
tion synergies. Sinee the 2004 drought, WUC has been mimning anmual water conservation confer-
ences from 2005 to foster maststntional inkages. This was prompted by 3 major droughs that lafi the
Gaborone dam capacity at its lowest of about 17% full (or 83% empty) m Avgust 2004 There iz no
lezal requirement for WIUC to consult with stakeholdears. As noted, since the 2004 drought the cor-
poration realized the valoe of consultmg with most stakeholdars as part of their drought managze-
ment strategy. This has since been extended to all urban areas under the corporation’s jurisdiction.

Part of the WUC stategy 15 a set of water restictions, first implemented mm 2004, and
re-enforced m 2007. Thiz can be summarized as follows (as shown m The Borswana Gazerte
newspaper of 16 Mav 20077

& Watering of residential gardens with hoses, sprnklers and nmgation systems should be
done m the evenings only.

# The uss of potable water for car washes 15 allowed only where water-efficient techneolegy
15 adoptad.

# The use of potable water for mstitutions and hotel gardens iz permitied subject to the

condition that they should mstall wastewater treatment plants for watering gardens.

Watering of playing fields, sports grounds, golf gresn courses, ate. 15 prohibited.

The washing of pavements using potable water i3 prolubited.

Watering of counct] parks and recreational gardens with potable water 15 prohibated.

Instrtutions should replace all automatic flushing urnals with mammal systems.

- o



The WUC target mn the 20042005 drought related water restrictions was to achisve a 25%
reduction in water consumption. A higher farget of zbout 35% was however achieved; this
shows that water users were responsive to the smergency siuation (Mudangz 2008, Khumals
2007}, This also mndicates that the lack of a water conservation culiure could be addressed
through public education mitiatives.

Wastewater usa 15 not a significant part of Botswana's whan water conservation policy. The
responsibility for water disposal lies with the wrban mumcipalities. Thers 15 no policy
framework and physical mfastrueture arrangements for wastewater to be processad to potable
quality status and renszed to augment wrban water supply by the WUC. As a result, wastewater in
the whan areas of Botswana 15 generally & wasted resource. This i3 despite water scarcity in the
country and escalating wban water demand. Part of the problem 15 the limited mandate and lack
of mstitutional amrangements to enable the WTUC to access, process and reuse wastewater
(Kalaote 2007, Khumale 2007).

Water pricing policy in Botswana

The water pnicing policy mn Botswana 15 the responsibility of the MMEWE. The actual wban
watar tanff levels are mitiallv determined by the WUC, to be implemented with government
approval. Water pricing policy i Boiswana 15 based on three main considerations: sgquity,
efficiency and affordabiliy (Amtzen 2007, Khumalo 2007). Equity means that all citizens of
Botswana should have access to zafs water to cover at least their basic needs (Government of
Botywana 1991, p. 284). In most urban areas, until about 2005, when most communal water
standpipes were discontimued in favour of private water connections to encowraze water conser-
vation, there was 100% access to piped potable water In towns. Some poor urban residents in
low-income areas are known to have had difficulties becausa they could not afford private water
connections. The effactivensss of the water pricing policy objective iz to make water users ree-
ognize that water in the country 13 scarce and expensive to provide, and provision of the water
resource should be cost-effective (Government of Botswana 1991). Affordability “requires that
no one should be demed access to water necessary to meet their basie needs becanse they cannot
pav’ (Government of Botswana 1921, p. 284). However, thers are concemns that “the access to
basic nead argument” may over fime be adversaly affacted by the dizcontinuation of communal
standpipes in wban centres.

In the wban areas, water pricing is based on full cost recovery and application of long-rum
marginal costs (LEMCs) of supply (Armtzen 2007, Ehumale 2007). LMEC of water has been
definad as the present value (PV) of the total systems cost over a period of 30 vears, divided by
the discounted quantty of water deliversd by that system, LEMCs mav vary according o differ-
ent assumphons in the context of specific investment programmes, water supply market area,
forecast rate of growth and discount rate.

Summary survey resules ro derermune the role of domestic consuners on warer conservanon

The results summarized o this section wers obtamned from 316 gquestiomnaire misrviews in the
social smvey comprising 41% male and 59%: famale respondents.

* Housing ppes. Of the domestic users, 70.7% lived at low-income sites and in service
housing areas, which are crdmanly not serviced with in-house water connactions; 10.3%
lLived n housing provided by the Botswana Housing Corporation (BHC) connectad fo
m-house water; and 16.1% lved in mednmm- and high-income, water-connected private

and BHC houses.



Type af warer supply. Of the domestic uzers, 49.4% depended on off-zite public stand-
pipes; 20.9% relied on on-site private standpipes; 26.4% had in-houwse piped water con-
nection; and 4.3% relied on other sources.

Cwnership of "whire goedz. " Fespondents were asked about owmnership of “white goods.”
Examples are washing machmes, showers and bathtubs. Of the respondents, §4.7% did
not own “white goods", 1.9% cwned washing machimes and 27.9% had in-house bathiubs.
There was low ownership of “white goods.” The lower the level of white-goods owner-
ship, the lass is the likely water use.

Gardening. Gardening in semi-arid environments affacts water use. The vast majority of
respondents (81 .9%) did not practize gardemung (18.1% practized gardening). The major-
ity of garden owners (§0.2%, N = 93) stated that they watered them once a day in 2 normal
dry day; 31.2% watered them twice a day; and B.6% had other types of arrangements. The
methods for watering gardens were as follows: 47 3% used hoze pipes, 14.0% usad sprin-
klars, 31 2% used buckets and 7.5% used other methods.

Wasrswarer reuze. The majornity (58.9%) stated that wastewater should net be used
because 1t 15 dirtv; 40.5% however thought that 1t 15 a2 good idea to reuse wastewater. MMost
respondents, 63.2% (N = 144), did not approve of reusze of treated wastewater becanse of
quality concems; 63.2% thought that the water should be used for things such as watsring
non-vegetable plants and controlling dust; 0.4% thought that 1t could be uzed for cocking
and drinking; and 36.4% thought 1t should only be wsed for cleaning.

Wasrawarer recyveling. Eespondents were asked whether wastewater should be recyeled:
66 3% were agamnst wastewater recycling: 31.0% said it should be used for cleaning; and
2.7% did not know what should be done with it. Most respondents, 91 5% (N=1337),
stated that recyecled water should be uszed for other things, for example, clsaning, control-
ling dust and watering non-vegetabls plants. The distibution of responses was other uses,
54.6%; cleamingz, 36.9%; and cooking and dinking, 8. 5%.

The need 1o pay for warer. Of respondents, 70.7% thought that 1t 15 a good idea to pay for
water; 28. 7% were opposed to payment; and 0.6% did not have an opimion. The rsasons
advanced for payvment were the following: 1t encourages water conservation; 1t helps
mamtain service level quality m water distribution and fuhue network expansion; and it
reminds the user that Botswana 15 2 water-scarce country,

Water availability in Boizwana. About half of all those interviewed (49.6%) recognized
that Botswana 13 2 water-scarce country; 24.4% thought available resources were ade-
quate; 16.5% said water in Botswana is abundant; and 10.5% were 1gnorant of the izsue.
The duiy to conserve water. There was consensus among domestic users {72.3%) that the
dutv to conserve water lies with mdrviduzls rather than the state; 19.6% felt the state has to
conserve water; 5.6% zave other reasons; and 1.5% did not have any cpinien on the matter.
Impact of freshhwater use on the biophysical environment. Only 17 2% felt that abstraction
of water for human uwse had adverss effect: on the biophy=zical environment; 53 9%
thought that there was ne effect; and 28 9% we1e ignorant about the issue.

Impact af wastewarer dizposal on the bisphysical environment. Eightv-s1ght percent were
of the wiew that wastewater disposal has adverse effects on the suvironment; &.3%
thought there was no effect; and 6.8% did not know about the 1ssus.

The responsibility to conserve water. OF domestic water users, 72.3% were of the view that mdi-
vidual persons ought to take responsibality for wize water use rather than rely on state acton.
Role and power in water planning and management. Eightv-seven percent of the house-
hold stakeholders in the survew statad that they were not consulted or mvelved m amyway
i local water-planning processes. The water management system in Botswana i3 there-
fore generally mmsular to pubhic parheipation.



* nowledge abour warer supplying authority. In the urban areas of Botswana, the WUC 15
responsibla for potable water supply. It was found that 76% knew about this role; 12.4%
thonght that the GCC was responsible; 6.8% thought 1t was the dutv of the DWA; and
4.5% did not know which authenty was responsible. Comulatively, 26%0 or about a quartar
did not know which authority was responsible for water supply.

Pearson’z chi-sguare tests

# Pearson’s chi-square test was used to establish differences of opmion betwssn groups
bazed on three mdependent variables — lavel of formal education, whether or not respond-
ents paid for or got water for free and house type. Income was not tested bacause the data
were scanty and wrzliable; meost respondants were raluctant to reveal thelr income.

# The first test was of education agzinst “paying for water,” water availability in Botswana,
uze of wastewater, recveling of water, rainwvater harvesting, impact of freshwater abstrac-
tion on the biophysical environment and impact of wastewater dizsposal on the biophy=ical
envirenment. The sscond test was for house type against s influence on veluntary
adoption of housshold-level watsr conservation mrtiatives. The third test, “paying for
water,” was agamst the differences between water pavers and non-pavers, regarding
whathar or not it is 2 goed idea to pay for water; and athindes and perceptions towards
water avatlabilitv in Botswana betwesn pavers and non-payers. The rasults showed a pos-
itive relatonship only between level of education and three dependent sub-variables,
namely whether or not 1t 13 a goed idea to pay for water, reuse of wastewater and persenal
willingness to use recyeled water. The results showed that peopls with more aducanon
were mors agraeables to water conservation measures, and those with less education were
less agreeable. In the other two tests based on house tenure and payment for water as inde-
pendent variablas, thers were no differences between the sub-zamples.

Conclusion

The article dizenssed how the urban water manazement framework and lack of water conzarva-
tion ameong domestic consumers adversely affects urban water conservatton in Gabeorone,
Botswana. Secondary documented data was used to discuss the rainfzll pattems, water scarcity,
watar seurces and water demand in Botswana. Primary data from the social survewy were uzed to
assess the role of domestic users In water conservation in terms of their attitudes and percep-
tions. That role was found to be limited, both by their lack of adegquate knowledze en the naed to
conserve water and lack of mstitutional framework to ancouraze water conzarvation.

Some key observations are as follows: the mstitutional framework for supporiing urban
water consarvation in Botswana 1s genevally wezk and fragmented, except with respect to the
use of the water-pricing mstrument; demesfic water users had a margmnazl rols and power to
influence water conservation policy, though they have a mch bigger potential to plav this role;
mest domestic water nsers falt 1t was the responsibility of individual persens to ensure water
conservation; recycling of wastewater and water pricing were widsly accepted as viable water
conservation strategies by domestic water users, but the epportuuty has not been utlized
through water pelicy reform; and lack of an integrated water conservation institwtional
framework hampers water conservation generally and margimalizes the potentizl rele of
domeastic users. In terms of the stakeholder theorstical framework posited at the start of the
paper, state agencias wield much power that can transform the water conservation landscape, but
domeastic nsars remain largely powerless.
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