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1 ABSTRACT

Access to urban clean and potable water has besmfothe major priorities, as cities pursue andk 4ee
achieve sustainable development goals worldwideb&ly, urban water insecurity is a threat facedHhsy
majority, however, residents of cities in the depaig world; particularly low income households &ne
most affected and are in severe despair. Notwitlgtg the abundance of surface and underground fres
water and also efforts by local governments to owpr urban water provision, urban clean water
accessibility remains a pipe dream for the majasityirban dwellers in the Democratic Republic oihGo
(DRC). Currently, very little is documented and wmoabout the levels of water service delivery and
coverage in DRC cities. Consequently, this papsesses water security, specifically focusing onstiae

of water supply and water management. A case stsbarch design was adopted to investigate thédéve
water supply in Lubumbashi the second largest icitghe DRC. The work also applied a quantitative
research approach and questionnaires were adm@dst® gather data on water availability, water
accessibility and other variables. A Survey Monk&s applied to gather data from four hundred aedesl
participants and the data was analysed using agétabaggregation and content analysis. Findinggak
that inadequate access to clean and potable v&ateainly caused by shortages of the hydraulic nedsvo
within the population of the city and the ineffiotewater distribution by the local government. Frdme
study it is also evident that low income househdéit® severe water stress since they totally ralyhe
municipality water provision and cannot afford tavh boreholes. Furthermore, it is clear that honisish
with no pipes in their yards have to walk to thedighbouring houses to have access to clean witter.
study also highlights that the city of Lubumbashiunder severe urban water distress and is far from
achieving sustainable development goals relatedciess to clean water for all. In conclusion, it is
recommended that an adequate inclusive planningaameéthodological approach at the municipality leve
must be adopted and implemented as a matter oheyge order to achieve efficient and adequate wate
provisions to its residents. There is also needrtanote awareness in order to improve water sgcast
efforts are made to provide viable suggestions whidurn improve water provision in the city andmote
and achieve sustainable urban development in thé iDRhe city of Lubumbashi. . The study identifiaaid
assessed the undesirable access conditions towétanby the households.

Keywords: Water Security, Urban Water, Sustaindideelopment, Lubumbashi, Democratic Republic of
Congo.

2 INTRODUCTION

Urban water provision and management has been yairenense and difficult task for governments,
particularly local authorities in urban centreslefeloping countries with limited resources; siaceessing
safe drinking-water is not only indispensable feople’s health but also a basic human right, el@rsl
government has to play a key role in the supply madiagement of drinking (World Health Organization,
2017). Water scarcity the world is experiencing aisserious threat that hinders the human-health
development and socio-economic progress (world @oanforum, 2019). Even though the matter about the
quality, quantity and accessibility of water is ngeneral as it has been argued that about 4 bitifaihe
world population suffer from water shortage (Mekenr& Hoekstra, 2016); (Kummu, et al., 2016), these
issues are to become even tragic because of tiekirmpease of urban population, climate change taed
ageing and deterioration of the water equipmenin{iw, et al., 2016); (Gosling & Arnell, 2016); (High
Level Panel on Water, 2018). Rapid urbanisationdvade has significant impact on the service deinas
well as on water resources. In this paper the robjective was to examine and assess water sequiribe

city of Lubumbashi, in order to find out whetheethity is doing well in terms of water security tha
demonstrates an implication toward sustainable rudmvelopment. To come to this, we have selected a
number of factors to assess water security suerages availability, running water frequency, watigility,
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water accessibility. The study is structured inftiiwing way: Firstly, a summarised backgroundatithe
subject is presented and we introduce the city Wifumbashi which is the area of study especialljr wit
concern on its availability of water within and gsrrounding area at the provincial and nationaklle
Secondly, we give a brief a literature review ontewansecurity. Thirdly, we present the method used
collect the data in Lubumbashi and the system weaasinalyse the data. Fourth, the results of iheey of
the 411 households collected in the study area atenaccessibility, water quality, water frequenagter
mode of collection are presented. Finally, we disdhe result obtained in the context of water gonion,
water accessibility, and water quality and propss®e recommendations.

3 CONCEPTUAL SYNOPSIS

Urban water insecurity may be defined as the incijp#o acquire but also to benefit from safe, oleand
sufficient water for a better life and good-hedlibpson, et al., 2017).

The surging concept of water security amplifies sigificance of the urban water management narrati
(Baker, 2012). Water security may be defined astsy access to good quality and acceptable quaftit
drinkable water in order to increase and promotedgoealth, healthy ecosystem and production (Grey &
Sadoff, 2007). Water security as part of the Soatade Development Goals, falls under three majpeés:
social, economic and environmental (Giddings, et 2002). Each and every aspect of water secusity i
needed to be assessed in order to achieve susliainafd security. For ages water security usetidamne

of the major rural area threats. However reseaashshown that it is also a serious issue for udveilers

as the quality and availability of adequate watethreatened (Maiti & Agrawal, 2005); (Mohan, et al
2011); (Cook & Bakker, 2012); (Mukherjee, et aD22). Hence, our study focuses on urban waterisgcu
According to the (United Nations Environment Pragnae, 2022) report, in Africa, Latin-America and the
continent of Asia about one-third of their rivergperience extreme pollution from pathogens; neas- on
seventh of all their rivers suffer from drastic anic pollution; and salinity pollution ranging fromoderate

to severe is found in almost one-tenth of theiersv Yet these are places around the world wheopl@e
depend directly on rivers for their living and wasaurce. Such polluted rivers put people’s heatthigh
risk and make water security in the Global Southstjonable. The same report argues that worldvéde,
significant cause of death and disability is linkedwaterborne diseases caused by the contamination
bacteria and viruses. On the other hand, the melxemerging pollutants which are not simple to elate
from wastewater even when using new treatment tdobgy are aggravating the situation. Worldwide, evat
demand is expected to escalate as a result of liraagthropogenic climate change effects of global
warming, change in rain fall pattern and intensificn of storms (Bhaswati & Rajib, 2019). Despite fact
that many people are going to be affected by themaisis, the worse affected group will be thergnaal
populations especially in the Global South becalisg depend on municipality water provision ana alse

to their little resources (Habeeb, et al., 2019).

The urban global population was only 30% in thes)3his number has increased to 50% by 2007 (UN,
2015). According to the United Nations DepartmeinEconomic and Social Affairs, 2019 report on world
urbanisation about two third or 62% of the worldoplation will be urbanised by 2050 and developing
countries will experience the fastest urbanisa(joN-Habitat, 2020); (Cohen, 2006). Mostly, the thpi
urbanisation rate does not correspond to the gaowentis capacity to respond to issues related tdeigaate
water and sanitation (Narain, et al., 2013); (Vaés al., 2007). On the other hand, climate chaisge
increasing the already existing pressure on urbatemsupply, due to the way the rising sea levaddeto
flooding threat (Hallegatte, et al., 2013); (vareueren, et al., 2012), but also by amplifying andlgmging
the draught occurrence (Isler, et al., 2010). Rinate of the major contributions to the water oatg is the
unequal distribution of resources and the inadequatter legislation (UNDP, 2006); (UNESCO; World
Water Assessment Programme, 2006); (Porcher & #su2619). This has been predominant in most ef th
developing countries and the DRC is not spared.

4 RESEARCH METHODOLOGY

4.1 Case Study Research Design

Our methodology is built on two main research styas. On the one hand, there is the inductive-ecapi
method based on direct observations, and, on ther dtand, there is the hypothetic-deductive method

—m REAL CORP 2022: Mobility, Knowledge and Innovation Hubs
(Y in Urban and Regional Development — Vienna, Austria



Kalamba Blaise, Trynos Gumbo

guiding our survey and inquiry process, from praliany questionings. As indicated above, our
methodology is built around documentary researamngolting works and documents), internet research,
gquantitative and qualitative surveys; results efsbrveys and gathered data processing.

4.2 Area of study

Lubumbashi is the capital of the rich province affHKatanga, the second largest city in the Dentaxra
Republic of the Congo with 1.7 million inhabitantsjbumbashi is situated along the mining regiorthef
copper belt. The mining industries have long béernbiackbones of the local economy.

In fact, the Democratic Republic of Congo is a ¢éacguntry which covers 40% over the 70% of frestewa

of the continent of Africa and its 50% of forest Adrica contribute to a significant hydrologic cgcl
regulation. However, less than 50 % of the Congolespulation have access to clean water. This is a
paradox for a Congolese citizen who settles inumtyg with 11 lakes; rivers and sea but suffer fralmsence

of clean water (Martial, 2015).
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Map 1: Congo drainage Basin (UNEP, 2011)

The DRC in general, and the city of Lubumbashi @rtipular possess an adequate and sufficient
hydrographic network that is very dense and waltridiuted over its territories. The 11 lakes coabout
86080 square Kilometre or 3, 5% of the country'&lt@rea. When it comes to its streams, the DRC
possesses the longest, powerful Congo River fromhwits name "CONGO” derives. This river is thiest

in Africa and the second in the world after the Zorain Brazil in term of its basin area. The Comjeer
discharges about 40 000 cubic metre per secondg@t3d) and its basin occupies about 3 882 000-kitcen
square (Martial, 2015). It is also the second ircaf after the Nile in terms of its length whichaisout 4700
kilometres. Besides the running from the streaims,DRC possesses an important amount of ground wate
that is used through boreholes. The country hasn@nmous water reserve; however, it presents auseri
difficulty to provide clean and drinkable waterit® citizens.

4.3 Field Survey

For this analysis, we have focused on the dirastest) enabling us to understand the city and thierdity in

the population water consumptions better. This egghn allowed us to discover aspects that were not
covered by official investigations and were notrfduin statistics. These mainly include the spatial
distribution of investigations, the relations beémdghem, and the collective and specific water gomion,
water distribution, and domestic water collectidherefore, we resorted to direct observation, vikevs
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and surveys, in order to understand the problerarb&n water security in Lubumbashi better, within a
sustainable development context.
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Map 2: Lubumbashi River Bassin (Muhaya, et al., 2017)

4.4 Size and choice of the sample

The size of the referred sample was basically ssleaccording to the representativeness of indisaind
accuracy, while maintaining the investigation witlieasonable time limits and our possibilities. §;hine
chosen sample was providing representative indisdto all the municipalities of the city.

In fact, given the real difficulties to proceed awoddivide the city into homogeneous sectors, sthey do
not exist, a simple random method was applied, withrge sample with great dispersion, a methoahvhi
allowed us to have good household estimators.

By this method, we have chosen a 411-householdlsammumber that we could not restrict nor fixcein

the survey questionnaire was sent to different lgeeyhich shared it with their relatives. We combed
through more than 50 responses per municipality ddncerned households have not been pre-selected.
More than this, no preliminary selection critertwas been imagined. We have simply relied on the\gdlo

and availability but also the internet possessioth® respondents since this was an online quesios via

a link. This has considered the reluctance, evestiltty of certain people to respond to our quassio
However, we have tried to respect the quota of &looisls to be surveyed by municipality area.

4.5 Data processing

We proceeded at the same time to conceptual asas/édl quantitative treatment. The first consistednly

of the description and location of observed factd data gathered on the field. The description kak
around keywords and previously defined conceptswafeted this description to be precise and schemati
in order to reach a thorough and methodical expilamaf the causes and the effects of phenomereates

on the field. The latter allowed us to gather thé&-4urvey household. Thus, our processing concettéd
surveys. It was carried out by means of a freeimeref the survey monkey software and the data were
processed and analysed with Microsoft Excel.

5 RESULTS PRESENTATIONS AND DISCUSSIONS

The results of the survey are organised and predamxt, with the following items: surveyed houddho
distribution over municipalities; household resigeanalysis (number of people per household); type
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water source per household (tap water, well, bdeshoinside and outside tap water analysis; hanldsh
serviced per outside tap; distance walked to wsderce, water consumption per household per ddysisia
cost of water analysis, frequency of water and watelity analysis. The following are the findingad

results of the 411 surveyed household’s data.

Data were collected in all six municipalities ofdumbashi. Out of the total number of 411 resporgjent
21% were from the Lubumbashi Municipality, 19% frahe Kamalondo Municipality, 14% from Kenya
municipality, 15% from the Katuba Municipality, 13%©m Rwashi municipality and 18% from Annexe
Municipality. Thus, the data were selected fromeadiund the city.

In terms of the number of people per householda# been proved that 31% of household in Lubumbashi
have 1 to 3 people, 22% have 3 to 5 people, 31% #Adw 7 people and 13 % have more than 7 peopls. T
data helped to identify and assess the numbetres lof water used per household, hence per peesoday.

It is not an easy endeavour to have adequate averagber of people per household since the populéi
very nomad in the DRC and in Lubumbashi particylant also due to lack or absent of demographia dat
(African development fund, 2017).

5.1 Types of water sources

Water provision par househald waler prowvision type
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Figure 1.a. fype of walsr source rgure 1. b water provizion type as percentog?

From Figure 1.a and 1.b, people in Lubumbashi lgeir twater from different types of sources. 53% of
households get their clean water from the Munidypahrough the only public company that provideteva

to the city (REGIDESO); 23% of households get toan water from the boreholes that they haveliest

in their yards and use big thanks to keep enougbrm@% of households have individual wells in theirds
that they use for domestic usage but then get &iprvirom their neighbours for drinking. 2% havdlsven
their yards that they share with others, 18% ofsebolds have both tap water and a well. This préavais
people don't entirely rely on the water provisi@nsgce from the municipality, so they must find Hrey
way of getting water. From all the above, the dibgsn’'t have adequate and reliable water servimégion

as people have to have boreholes and wells in yaids so that they do not totally depend on the
municipality.

5.2 Location of water sources

Figures 2.a and 2.b represent the number of holdsekath water from a piped supply whether from the
municipality or from the internal borehole but tta is installed outside the house. 94% of all bbokls
having tap water don't have it necessarily in th@uses but just outside and only 6% of househuide
taps inside their homes. This is to justify tha¢@uhte sanitation is jeopardised since water isuroting in
the house. The households with outside taps hawa just for themselves but also to help the comitguo
get water from them, however, at a certain cost.

It is also found that 60 % of households with aigsiaps provide water to 1 to 5 other household</2
provide water to 6 to 10 households, while 5% ptewvater to 10 to 15 households, 2% provide watébt

to 20 households, 1% provide water to 20 to 25 dloolsls, and 5% provide water to more than 25
households every day. This is the proof that mamyskholds, although claiming that they have taperyat
they just have access to tap water from their neighs.
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Figure 2.a. Outside-inside tap analysis Figure 2.b. % of households with outside and inside tap
5.3 Distance of water sources
Distance walked to a Distance walked to get tap water
neighbouring tap for water more than
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Figure 3. a. distance walked by householdto o tap.  Figure 3. b. percentage of household walk to o tap.

From the above figure, it is shown that about 73%auseholds surveyed walk a distance less thattbkm
get their water from a tap, about 17% walk frono 2 tkm, 9% walk from 2 to 3 km, 5% walk from 3 tknd
and 0, 5% walk more than 5 km to get their tap wdtecan be observed that most household residarts
getting their drinking water from outside their gathis is the proof that they don’t have tap watetheir
yards.

5.4 Water consumption

The above figures show that 19% of the surveyedwoe less than 20 liters a day, 36% consume 20 to 4
litres a day, 12% consume 40 to 60 litres, 11% wores60 to 80 litres a day, 12 % consume 80 to it@0d

day, 3% consume 100 to 140 litre a day, only 1%suore 140 to 180 litre a day, 4% consume 180 to 200
litre a day and 2% consume more than 200 litreaya bh 2010 the United Nations adopted a resolution
make drinking water, proper sanitation, and hygiarremiman right (United Nations, 2010). In addititre
World Health Organisation suggested that adequatervconsumption per capita per day should be 50 to
100 litres in order to make certain that fundamlenégeds will be met (World Health Organization, 3P0
The WHO standard seems much higher compared to ish#ite current consumption in the city of
Lubumbashi. By analysing the number of people merskhold of the respondents, although these results
may possibly be carrying some errors. That can dmmalse of the fact that many respondents could not
estimate the amount of water they use since theyt geitdoor, but it can also be due to the facit tihey
responded on only how much water they drink instefidhow much they use for all their household
activities. However, the reality remains true ifopke do not have water in their house or their,glogir
daily consumption will obvious be reduced. Condittgla household that the highest water consumpsion
200 litres per household per day and that ther® ggeople per household, that means the per gagitday
usage is less that 50 litres, which is below thadsrd.
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Watar consummation per household Water usage as per household
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Figure 4. @, water consumption Figure 4. b, perceniage of water usage per household,

5.5 Water’s cost

Cest of water per househald per Water cost per houschaold inpercertage
montn
W1 pay 2 thing

m |ess than 105

Migure 5 @. water ccst per household per month Tigure 5. b. percentage of water cost per housenold

From these figures, it is clearly shown that 36%thef surveyed households pay less than $10 perhnfiont
their water consumption, 35% pay 10 to $20, 16% pRAyto $30, 9% pay nothing for their water
consumption and only 4% of households pay more %38.better to specify here that these paymerdgs a
either from the consumer directly to the municigyatir from the second consumer to the first consunie

is the client to the municipality; also, the 9%tloé surveyed households are probably those withhodes at
their house, since they have disconnected frommthmicipality pipe connections. However, it can abeo
seen that the price of water for all the housel®lgasonable, the current reality may be dueddaht that
households that do not have a tap inside theird®usll not use so much water, since most of tlotofa
that contribute to water consumption are discoretefitom the water pipes (Domene & Sauri, 2016).

5.6 maintenance and reliability

Tap water running frequency Tap water frequency in %

Figure 6. 0. rUnning water frequency Figure 6.b. running water freguency in percentage

As it can be observed that 54% of the surveyed dtmlds in Lubumbashi have their water running
frequently but that does not mean every day foh@4rs, 16% have tap running water rarely, only Tiéxe

tap running water every day in their homes, 9% heater only some days a week, 4% have water everyda
but at interrupted rate and for some hours in a ddys is a proof of poor water distribution and
consumption but also the proof of water insecurityhe city. This is one of the reasons why thieits of

REAL CORP 2022 Proceedings/Tagungsband ISBN 978-3-9504945-1-8. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, E
14-16 November 2022 — https://www.corp.at  P. ELISEI, C.BEYER, J. RYSER



Assessing Urban Water Security in the City of Lubasiti, Democratic Republic of Congo: a Quantitativalfsis

the city of Lubumbashi do not rely on the municifyalvater distribution, so they find their ways gstting
water from unprotected wells they make in theiidgar

Further results from the assessment on the qualiyater shows that: from the surveyed househaeldser
quality in the city of Lubumbashi should be quesdible since only 10% of households consider thatew
quality good, 36% find it satisfying, 27% use cheahé to have their water purified, it simply medhe
quality is not good for them, 24% boil their watemrmake it drinkable, also here they find their evatot of
good quality. and 4% clearly said the water quaditjust bad. The quality of water should be gamdatisfy
population needs and improve health. Accordindnéodefinition of water security by Subham, et@022),

it should be: the quantity of water that is avdidabnd enough, of good quality and always runnimg f
improved health, livelihoods, and ecosystem. Iis tléigard, considering the frequency at which water
running in Lubumbashi and the quality of it, thexcept of water security is far from being meanihgfu

5.7 Issues that are threatening water security

Although some meaningful advancement in severalailosnof sustainable development in the world are
made, meeting the SGDs that relate to water aridttrgets is still not certain to be successfuRBg0 nor

to be a reality of long-term sustainability by 2080N-Water, 2021). In order to be on track toward
sustainable accomplishments and to reverse theimedandency, high-priority actions and strongbglb
cooperation are required (UNEP, 2017). About 5lionilof the DRC population or almost three quahas

no access to clean, safe, and drinkable waterpwgth over half of the water reserves of the African
continent is hold by the DRC (UNEP, 2011).

The city of Lubumbashi (capital of the High-Katangaovince and mostly characterised by mining
companies), just as other cities in the countfacsng serious urban water poverty even though arossed
by many rivers. People suffer a lot in terms ofamrlwater availability. According to Martial, (2018)is
situation is due to the fact that the company tieatls with water in Lubumbashi (REGIESO) is nokdbl
provide the water needs to the population thatasving due to rural-urban migration. This phenonrers
becoming worse due to the ageing of the water ppelsother hydraulic network equipment, and this ha
been exacerbated by the informal residential areath and the decay of the urban water infrastmectu
Without any doubt these situations have been theecaf the urban water problems in Lubumbashi.

Water usage in the DRC and in Lubumbashi partiularcharacterised by domestic consumption which
represent about 52% of the total distributed wakéis is different if compared to other African ciries
where a huge quantity of water is first attributedagriculture usage. In the DRC due to high rdiirgfad
poor irrigation system, the agriculture sector usaly 32% while the industries utilise about 16%NEP,
2011).

Before the year 1990, the REGIDESO was considesedna of the most efficient and important public

institutions of the country and also one of thet e§Sub-Saharan Africa (UNEP, 2012). But nowadagst

of these urban water infrastructures are in a &y condition with no maintenance, not enough funds
allocated for their replacement or maintenance, modt of the equipment from the colonial era ageing
(UNEP, 2012).

In January 2016, the Congolese Government pronmedgatnew national law on water which was mainly
focused on how best to manage the water resourite inountry at the river basin level. This law tiady
brought some light to the country reform on the aggament of water as resource. However, it has not
demonstrated an adequate institutional consistenciilow well urban water can be improved in order to
improve good health and water security for thezeiis of the country (UNEP, 2016).

6 MAIN CONTRIBUTIONS — IMPLICATIONS — LESSONS LEARNT

The current study has used a quantity-based melbgpdof assessment to quantify urban water security
the city of Lubumbashi. The study identifies watesecure areas in the distribution and consumpbion
urban water in Lubumbashi. This quantitative apphostudy will undoubtedly help policy makers frohet
local and national government to plan well andaketappropriate approaches to provide adequate wate
service to the citizens; but it would also helpfatiént stakeholders to set objectives and milestdne
manage the local available water well, and anyuess related to social life to achieve sustainabb&n
water security.
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For any future work on water security in Lubumbasghé would have to focus interest at an individcle
in the collection of data, but also on the diffe@emf households in terms of their social standardktheir
area of residence.

From this study, we have learned that it is noy@agollect data from households especially whes done
remotely. Secondly, it is easy to have biased ifl#it@re is no proper explanation of the questigngiven to
the respondents. Also, the free versions of daleatimn and data analysis software are very lichiéad
unable to provide adequate features that are capalplerform large and accurate analysis.

Water management and water usage have an impficatiavater supply, but it will also have an impawt
economic and social activities necessary for pesglell-being. In the city of Lubumbashi for exarapthe
local water service provider (regideso) finds ftsglable to provide enough water to all the redislenf the
city because of some unacceptable behaviours oé stmens who sometimes brake pipes in order to ge
illegal water for 24 hours. This practice affects only the service provider but also some resgl@rttich

will not receive water because a lot of water impavasted somewhere else. Economically speakinge s
we cannot separate water usage from economic tesiviwater scarcity in the city compromises the
economic activities of the citizens at large, & tost vulnerable are the poor population. Big mames
have lost confidence in the municipality water psan and hence, they have found a way of havinggmwa
from the boreholds within their premises; howevbe small businesses and the lowest income houkehol
whose lives depend on small commerce activitieh siscselling cool water find their businesses hiede
due to lake of running water. Social implicatiome @resent and visible all over the city. More tf¢sh
percent of residents don’t have indoor taps; tloeegfsanitation is seriously compromised. This phenon

is the reason why people are not using their ingiilets but rather use toilets that are built @mésheir
houses at the back of their backyard. These typ&slets don’t use any water, they are calledditeilet or

pit latrine with no toilet seat but with a hole etitly leading to a pit that receives human faeedsch is
considered unimproved sanitation. In some casepl@aise a very limited quantity of water in alpttine
with a slab, where they use a container to flustewd hese outside pit latrines are all used byentban 3
households with more than 3 residents made up tdsnBemales, and children. This practice is onthef
main causes of infectious diseases, especiallyffeimales and children. The World Health Organization
(2018) argued that inadequate water, sanitatiod,gigiene is the cause of diarrhoea deaths whiddki
842 000 people in 2012. Moreover, the same sougeed that cholera which is another serious water,
sanitation and hygiene related disease remaingm@osién Africa. In the DRC, more precisely in theseof
Katanga Province, about 84% of its population dfected by cholera and diarrhoea. Adequate water,
sanitation and hygiene is crucial to prevent claldut its achievement remains very long term and
expensive in Congo, hence the World Health OrgéinisgWHO) has introduced the Oral Cholera Vaccine
(OCV) in Congo as a quick response to cholera. é&Swater source is at a certain distance for many
residences, drinking water becomes a blue diamonchéany households, hence water consumption per day
per person is very low which can inevitably leadrtany serious health issues; moreover, even thetitpua
and quality of water for other daily domestic ati®s such as laundry, dish washing, bathing iecéd
which can also lead to sanitation problems. Totadthis, most of the people going out to look fanking
water are women and children, and this class ofilaipn becomes therefore vulnerable to many tkreat
For example, girls will have to wait until it istéaand dark in the queue to get water, hence makiei
vulnerable for rape or other criminal attacks. Umsary, water insecurity in the city of Lubumbaghi
related to poverty, hence it is the cause of maamyitation problems and human health issues which
deteriorate the well-being of many citizens andgressure to other services such as the healtlsearee.

7 CONCLUSIONS AND RECOMMENDATIONS

The main purpose of the current study was to candwguantitative-based study to assess the urbé&ar wa
security in the city of Lubumbashi. The followingrelusion can be drawn from this study: firstly,tara
provision in the city of Lubumbashi is not secungl @adequate, since many factors such as some peatple
having tap water in their houses and others hatangalk far every day to collect water are verysam in

the city. Secondly, water frequency and water gyalie a very serious issue in the city which Ising to
conclude that the city of Lubumbashi is experiegcirban water insecurity and this phenomenon may
exacerbate due to high urbanisation that the sifgging.

For this reason, the following are the recommeidative can provide:
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» The city local government needs to consider all &muraspects of good living and plan well for
adequate provision of safe and healthy water.

* Rational policy, strong political dedication, adatpifunds, and profound implication by all the
stakeholders are fundamental obligations for swfakdelivery of drinking water to the citizens of
Lubumbashi.

e There is need to improve water supply infrastrietinat will help to boost the social well-being of
the citizens of the city.

« Green energy from solar panels must be used tddwalrinking water using solar water pump for
boreholes especially in the area where water axrality is not yet provided.

e The local government cannot safeguard water sgcaliine, it also needs to work in partnership
with the private sector to build a sustainable nrivater system and provide adequate service to the
citizens.

e There is a need to set up an assessment team oftt@e water provision and capable to hold any

stakeholder of the service accountable.
* Initiate an awaness compaign to promote water ggdar the local community is a must.
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