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Water Scarcity in Sub-Saharan Africa as a Result onderdevelopment and Poverty

Nedostatek vody v Sub-Saharské Africe jakoiikledek chudoby a nedostatku rozvoje



Souhrn

Tato bakaléska prace se zabyva problémem nedostatku vody vSahbrské
Africe a definuje jeho fi¢iny. Hlavnim cilem je identifikovat vzajemné vztammyezi
nedostatkem vody, chudobou a korupci a dokazaprdeém nedostateého pistupu k
vodé v sub-Saharské Africe neni tgoben fyzickou absenci vodnich zdrojale
ekonomickym stup¥m rozvoje regionu, podplacenou a neefektivni vladoorupci a
nedostatkem investic nutnych k zajisitinfrastruktury. Praktickdast je ¥novana analyze
vlivu vybranych ekonomickych ukazateha mnoZzstvi domacnosti sigiupem k vodnimu
zdroji. Tento vztah je definovdn pomoci regresnkamparativni analyzy. Na zéw
analytické ¢asti je popsan trh s vodou v sub-Saharské Afriaevedeny piklady jeho
externalit. Autor dale navrhujefipadné zmany, které by pspély k zlepSeni satasné

situace.

Kli ¢ova slova
Nedostatek vody, Sub-Saharska Afrika, chudoba,gagurozvoj

Summary

This bachelor thesis deals with problem of watardty in sub-Saharan Africa and
defines causes and effects of this issue. The mg@ah is to identify links among water
scarcity, poverty and corruption and to prove firablem of water scarcity in Africa is not
issue of physical water availability, but it is sad by lack of development, corrupted and
inefficient government, inappropriate policies arabsence of finance to assure
infrastructure. The practical part analyzes immdqthysical water availability, corruption
and GDP on percentage of the population with imedowater source. Methods utilized in
order to analyze the issue include data processeggession analysis and comparative
analysis. At the end, market for water in sub-Samaffrica and its externalities are

discussed, followed by author’s suggestions forroapment of current situation.

Key words
Water scarcity, Sub-Saharan Africa, poverty, caiosp development



Table of Content

N [ (0o [T o ISP PPPPPRPPPPPPPPR 6
2. Objectives and MethodOlOgY..........uuuuuimmrcciiiiieiiiiiiiiees e eeeeeee e eeeeeees 7
3. LItErature REVIEW ........uuuuiiiiiiiiiiie sttt ettt e e e e e e e e e e e e s e s s sannne e e e e aaaaaaeeeeeens 8
TN B VL = 1 =] g Yo L o 8
3. 1.1, PRYSICAL oot e e e e e e e 8
G 200 I~ =T oo ] o] 1 o o PP RPPPTRPPPRPPPPN 8
T V1= (=] o @ 0] o F{ U 14T o] 1o o 9
3.3, BaSIC DEefiNItIONS......oiiiiiii et e e 9
3.3. 1. WaALer DEMANG .....evvviiiiiiiiiiiiee e sttt e e e e e e e e e s s st eeeeeee s e e s enas 9
R T VAT -1 (=T g TU] o] ] |V 10
3.4.  Water Scarcity in sub-Saharan AffiCa ...ccceeeeeveviviiiiiiiiiiiiee e 10
3.4.1. POOr WItNOUL ACCESS ...evvvuiiiiii ettt e e e e e e e aeeeeeeeees 11
3.4.2. Health Consequences of Water SCarCity....uueuuuuuuveveeeeiiiiiieeeeeeeeeeeeeee, 11.
3.5, Water Scarcity and POVEITY ..........uuum ettt eeeeeee e 12
3.5.1. WaALEI POVEITY ..ottt e e e e nne e e enans 12
3.5.2. Impact of Poverty on Water SCArCity.. .. ccuuiiiieiiiiiiiiiiiiiiianneeeeeeeeeens 12
3.5.2.1. Inefficient Water Management .......ccccceeeeeeeeeeiieeeeeiiiiiiiiinene e e eeeeeens 13
3.5.2.2.  Underinvesting into Water SECION ... oo oo iiiiiiiiiiiiiiiiiie e 14
3.5.3. Impact of Water Scarcity 0N POVEIY ... ceeeeeeeiiiieiiiiiiiiiiiianeeeeeeeeeens 14
3.5.3.1. How Can Investment into Water Sector RedRmVerty............cccceeeeeeenne. 15
3.5.3.2. Irrigation as a Tool of Poverty Reduction.................cccocveiiiiiiiiieeeeennnn, 6.1
3.6.  Water Scarcity and Development ...........ueeciiiiiieiee e 16
3.7.  Water Scarcity and COrruption ...........ceceeeruruemriiiieeeeeeeeeeeeeeeeeeieeennnenanees 17
3.7.1. Why is Water Sector Vulnerable to COrrupLlion..............cieieiiiieeeeeeeneeeeee. 18
3.7.2. How Corruption Affects Water SCArCItY ... ceeeerreererrrrriiiiiiiaaeeeeeeeanees 8.1
3.7.3. Why is it Important to Reduce Corruptioronder to Improve Access to
LAY = L] PP 19
3.8.  Economics Of Water SCArCILY ............oceeeemurrmmniiiiaee e e eeeeeeeeveeeiv e 19
3.8.1. Water as an ECONOMIC GOOM ...........commmmmeeeeeiiiiiineeeeeaaiiiieeisiiivveeens 20
3.8.2. Water as a Public and Private GO0d .........c...coovviiiiiiiiiiiiiiiiiiieeeeeeeeean 20
3.8.3.  PrIVALZALION ....ceeiiiiiiiiiiee ettt 21
3.9, WALEI FINANCE ....cciiiiiiiiiiie e ettt e e e e e e e e e e et eeeeeeeeeeeeeeeeenes 21



3.9.1. Financing of Water SECLON .............cummmmsesereeeeeeeeeeeerreeeeeenrrinnnnnnees 22
3.9.2. WaALEI PrICING ..ot sttt eeee e e e e e e e e 22
3.9.2.1.  Pricing IN€QUAIITIES ........coeviieicememm e e 23
3.9.2.2. WillINGNESS 10 PAY ...euvuiiiiiiiiiiiiieeeeeeiiiiiiee et eeeeneeeeees 23
3.9.2.3. How Do Low Tariffs Contribute to Water 8ty ...........coovvvvvvvvivncinnnnnn. 24
3.9.3. SUDSIIES TOr WAL .......eviiiiiiiimmme e e e e e e 24
3.9.3.1. How Subsidies Harm Poor and Benefit RiCh............cccccvvviiiiiiiinnnnnn. 24
3.10. Role of Government and Politicians in the 8W&ecCtor.............cccccevveeeiieneeeennn. 25
3.10.1.  POIlICIES AN LAWS .....cooiiiiii e e s e st eee e e e e s 26
4. ECONOMIC ANAIYSIS ... iiiiiiiiiiiiiiieiittt e s e e e e e et e et et bbb r e e e e e e e eaaaaaeeaeaaeaeeeeeees 27
St N 1 1 £ To [8 o 1o o 1R PP OO UPPSPUUPPPPPPR 27
4.2.  Definition of Variables ... 28
4.2.1. IMProved Water SOUICE .......uuuuiiiicmmmmmc e e eeeeeeeeeeeeeeetetn s e e e e e e e aaaaeaeeas 28
4.2.2. Improved Water SOUrCe, MEaN .........ueeemmiiiiiiiiiiiiaas e e e e eeeeeeeeiiieees 28
4.2.3. Renewable Internal Freshwater Resource€gaita ............ccceeeeeveeeeeeeeenennn. 29
4.2.4. Corruption Perception INUEX:........occceeeeriiiiieee e e 29
4.2.5. Gross Domestic Product per Capita (GDPR).cueeeevoeieeeiiieeieieeeeeeeevin, 29
4.2.6. People Without ACCESS t0 WaLEr .......cceeiiiiiiiiiiiiiiiiiiie e 29
4.3.  Comparative ANAIYSIS........ccuuvuuriiiiiiiiiiire e e e e e e 31
4.3.1. Analysis of the Impact of GDP per Capit@ . .....ccceveerirririniiiiianieeeeeeeeen 2.3
4.3.2. Analysis of the Impact of COrTUPLION ... eeeeevreeiiiiiiieee e eeeeeeeeeeeeaiiens 32
4.3.3. Analysis of the Impact of Physical Water®tg ...........cccoeeeeeeiiiiiiiiiiiiiininns 33
4.3.4. Countries with Water Scarcity, Low GDP peap{a and High Corruption...34
4.3.5. Rich Countries with High Coverage with WeBeurce and Low Corruption35
G T TR (o= o 1[0 1 36
T R © 1 [T G o U 1 1= 37
4.3.8. Results of Comparative ANAlYSIS......ccceemmeeiieieieeeiiiiiiiieiiiiiiiiee s 38
4.4,  RegreSSION ANAIYSIS........ccuuuuuuuues e eeeessesnnnnnssaaaeaaaaeaseseesesemmrmnnnnrermmmmne 39
s R Y/ o T = PR PPPUPPRRTR 39
4. 4.2, HYPOLNESIS ...oeveeiiiiiiiiei ettt r e e e e e e e e e e e e e e e e e eeaeeeeneeeeeeeennnes 40
4.4.3. DisSCUSSION Of RESUILS........cooiiii i oottt e e e 40
4.4.3.1. Improved Water Source — Rural Population..............ccccceeeevieieiieeeennnn. 40
4.4.3.2. Improved Water Source — Urban Population...............ccevvvviiiiiiinnnnnnnn. 41
4.5, MarKet fOr WALEK .....ccoviiiiiieiiiei ittt 43



Y T ¢ (=] ¢ 4 b= 1L ([T TR 44

45.1.1. Negative Production Externality................uuueiiiiiiiiinieiiiiiieeeeeeeiiiiiees 45
4.5.1.2. Negative Consumption EXternality....ccceeeccooeeeeeeeeeiiiiiieeeiiicieee 45
A.6.  SOIULIONS ...t ettt s e e e e e e e e e e e e e e e et et tbbennnneeseebannn s 46

4.6.1. Groundwater as @ SOIULION.........ccovviiiieiiiiiiiie e 47
(@0} o Tod 1§ 1] (0] o PP 48
RETEIEINCES ... ettt et e e e e e e e e e e et e e e e e e e e e e e e e eeeas 50
U] 0] 01 =7 0 0T o | 56
7.1. Data for sub-Saharan Africa, Year&00............ccoviimiiiiiiin s 57
List of Tables, Charts and Figures
Table 1: Definition of Public and Private GOOd.cc-.........uuviiiiiiiiiiiiiiiieeeeeee e 20
Table 2: Variables Used for Regression ANaAlYSIS .........ooviiiiiiiiiiiiiiieeeeieiiiee 39
Chart 1: Human Development Index, sub-Saharan &fA005.............ccccooeevvviiiiinienennns 17
Chart 2: Improved Water Source, Rural in sub-SahAfaca, 2008................cccccevvevenens 30
Chart 3: Improved Water Source, Urban in sub-SahAfeca, 2008..............cccceeeeeeeeen, 30
Chart 4: Improved Water Source, Mean, sub-Sahafacafyear 2008...............cccccevveeee 31
Chart 5: GDP per Capita in sub-Saharan Africa, 2008............ccccooiveiiiiiiiiniiieeeiiiene, 32
Chart 6: Corruption in sub-Saharan Africa, 2008...........ccccooeeieiiiiiiiiie s 33
Chart 7: Renewable Internal Freshwater ResouraeSqu@ta, sub-Saharan Africa, 2008 34
Figure 1: Regression Analysis (Rural Population)................coooviiiiiiiiiineeeeeeen, 41
Figure 2: Regression Analysis — Impact of Corrup{iRural Population) ........................ 41
Figure 3: Regression Analysis (Urban Population)...........cccccoeviiiiiiiiiiiiiiiiiiiieees 42

Figure 5:
Figure 6:
Figure 7:
Figure 8:

Regression analysis (Urban Populatiompact of Corruption and GDP per
........................................................................................................................... 43
MAIKEE FOr WALET ......eeiiieiiiie ettt 43
Water as a Normal GOOd...........oouuuuuiiiiiiiice e 44
Negative Production EXterNality ......ccee.eeueeeeeeiiiiiieiie e 45
Negative Consumption EXterNality .....ccccc.eeeeiiiiiiiiinieeeeeeeeeeeiiiieeeees 46



1. Introduction

Environmental and developmental problems of thirdrlev countries create a
serious challenge of today. One of the most alagnseues is water scarcity and poverty.
Water is vital source for agriculture, householdd andustry and also for earth’s
ecosystem. This fundamental source is, howeveraregeted. The question is whether
there will be enough water for providing global dosecurity for increasing population?
Access to drinking water and sanitation is cruitiadense of human health. More than one
billion people around the world (one sixth of totabpulation) are forced to use
contaminated water or water in insufficient quaesit It is estimated that 3 million deaths
annually are caused due to water-related diseaseeveloping countries, particularly
among poor rural families with no access to wated aanitation. (United Nations
Educational, Scientific and Cultural Organizati@09) Around 340 million people from
sub-Saharan Africa have no access to safe drinkatgr and around 500 million have no
access to appropriate sanitation. This number pe@®d to rise to two thirds by the year
2025 as with the increasing population, water awdity decreases. (The United Nations
Educational, Scientific and Cultural Organizati@909) Moreover, 43% of children in
Sub-Saharan Africa drink unsafe water and suffanfwvater-born diseases such as typhus,
cholera and diarrhoea. According to UNICEFF 400idoén around the world die every
day, because of lack of water. Access to wateraeslwater related diseases and if water
crises will not be solved, 135 million people wdiie from water related diseases by the
year 2020. This thesis is focused on domestic wssetor and analyzes how problem of
insufficient access to water results from human enadtion and is created artificially
through government interventions, policies and ipgc system, inefficient water
management, institutional and individual poverigck of finance for investment and
corruption in the water sector. It is emphasizeat thater scarcity in sub-Saharan Africa is
not issue of physical lack of water caused by mhtaonditions and that sub-Saharan
Africa has enough water, however poor are excldo®d the access to water as a result of

their poverty.



2.  Objectives and Methodology

The aim of this thesis is to analyze whether or water scarcity is cause of
poverty, underdevelopment and corruption. The Hypsis tested in this work is: “The
main problem in Sub-Saharan Africa is not physigater scarcity but poverty, poor and
corrupted governance with lack of care to serve pber, shortage of finance and
insufficient infrastructure.” It is expected thatter scarcity is caused by poverty due to
lack of capital, low level of development and alisechnologies. On the other hand, in
some cases, water scarcity may contribute to ppweertwell. The main goal of this thesis
Is to examine relationship between poverty, cofauptamount of water available and
water scarcity. By using some of the quantitativethnds of econometric research this
causation is analyzed. Several steps are undeigamrder to analyze the actual impact of
several selected socio-economic variables on watailability measured by access to
water, including data collection, data processing data analyzing. Next, comparative
analysis is applied followed by descriptive anaysin order to examine whether
insufficient access is influenced by low level dDB per capita and high corruption and to
prove that physical water availability does not sminsufficient access to water among
population of sub-Saharan Africa, regression amalis used and by means equations
dependence among several variables is explained. thkoretical background was
processed based on information from books, sciemt#pers, articles and internet sources.



3. Literature Review

3.1 Water Scarcity

Thanks to extremely high cost of cultivation of nexater resource, degraded soill
in irrigated areas, groundwater exhaustion, watgluppon and wasting of current water
resources, the problem of water scarcity is becgnewen more severe. (Rosegrant, Cai,
Cine, 2002) It is estimated that water scarcityl Veihd to violent conflicts in the future.
Population growth will contribute to water shortagand it will also influence food
security. (Mertha, 2000) To reduce amount of pe@pth no access to drinking water by
half by 2015 is one of the Millenium developmentao (Rosegrant, Cai, Cline, 2002).
According to Gleick, More people died from watelated diseases than in all post World
War Il conflicts. (Gleick, 2002)

FAO identifies two types of water scarcity:

3.1.1. Physical

Physical water scarcity occurs when there is notigh water physically. This
water scarcity is usually associated with arid sraad arises from natural
conditions, such as lack of rainfall and precipoat and high level of

evaporation.

3.1.2. Economic

Economic water scarcity is associated with loweeleof development and
occurs in third world countries of Africa, southdE&sia and South America.
Access to water is limited by institutional andafinrtial capital even though
water is not scares. Thus also countries with kegkl of water resources can
face water scarcity thanks to financial condititack of infrastructure and
institutional capacity. (FAO, 2010)



3.2.Water Consumption

Average consumption of water is 800 m3 per cap#a year. Average daily
consumption in Germany is 129 liter per day pesperand people in USA consume even
1000 litre per day. On the contrary in Mozambiquerage daily consumption per person
is 10 liter and in Uganda, Ethiopia and Nigeria Water consumption is less than 30 liter
per day. Another problem of water resources istioglahip between amount of money
spent for water and price of water. Majority of $eowithout access to water are people
living under the absolute poverty level and havsuovive with 1 dollar per day. (Dogan,
Ocal,2007) Minimum requirememnt for healthy life28 litres per person per day from

source less than 1 km from house. (Watkin, 2006)

3.3Basic Definitions

Water Scarcity occurs when water demand exceeds wapply.

3.3.1. Water Demand

Water demand usually refers to water withdrawal\aater consumption.

Water withdrawal: “Water withdrawal is water removed from a source ased
for human needs, some of which may be returnedhé¢oariginal source and reused
downstream with changes in water quality and gtyahtfRosegrant, Cai and Cline 2002,
citing Gleick 1998)

Water Consumption: “Water withdrawn from a source and made unusabte fo
reuse in the same basin through irrecoverable $ossduding evaporation, seepage to a

saline sink, or contamination.” (Rosegrant, Cai @tide 2002, citing Gleick 1998)



3.3.2. Water Supply

“Water supply refers to water available for use from many sosifcéRosegrant,
Cai and Cline 2002)

“Renewable wateris water that can be renewed by natural cyclimgugh the
atmosphere and the earth. For each region, thé retawable water includes internal
renewable water and the inflow of surface and gdewater from other regions.”
(Rosegrant, Cai and Cline 2002)

“Total water availability it is the sum of renewable water, artificial baseygional
water transfer, desalinated water, non-renewaldargiwater and salt water. “(Rosegrant,
Cai and Cline 2002)

3.4 Water Scarcity in Sub-Saharan Africa

Inadequate and unequal access in sub-Saharande oaypoverty. To exemplify
Africa has more water per capita than Europe andoisable to assure water for its
inhabitants. (Kulndwa, Lein, 2008) Since poor peopiiss access to safe drinking water,
they are forced to drink contaminated water whicduses many health problems,
sometimes connected with death. Even though watapot physically scare and is found
underground, thanks to missing financial and tetdgical resources this water is not
accessed. Simple solution would be to building svell dams, but problem is in lack of
finance. Storing water is vital for irrigation puges, proper water supply, hydropower and
flood management. Sub-Saharan Africa is able t@ saly 4% of their renewable flow
where as developed countries manage to save frév td090%. (The United Nations
Educational, Scientific and Cultural Organizatigaf09)

According Abrams, even though water coverage has lmproved and level of
served household increased, the overall situatasnrot improved. This is caused by the
increasing population. (Abrams, 1999)

Scarcity is caused by public policies, which faewerusing of water by rich as a
result of subsidies and low prices. In other wosdarcity is result of political process
disadvantaging poor. Fair distribution and intragtut of pricing policies which would

reflect water scarcity is needed. (Watkin, 2006)
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3.4.1. Poor Without Access to Water System

Insufficient access to water is usually consequewnéepoor policies and
management. Public services in developing counsese just some of the rich urban
population and the rest has to rely on other urdgnjgior contaminated natural sources or
expensive sources such as water vendors or waiks.t§Gulyani, Talukdar, Karikuri,
2005) Inhabitants of high income areas have hoasmextion for low price where as
inhabitants of slums and people from poor rural ann areas have access to less than 20
liters of water per day and are forced to pay mhigier price, sometimes from 5 till 10
higher price than the rich. Poor pay more than ity afford. With rising income access
to water is higher as well. One third of peoplehwiit access to water are people living on
less than 1 USD per day. 2 from 3 people living less than 2 USD per day have no
access to water. (Watkin, 2006) Moreover, poor feeopdeveloping countries spent 10%
of their income for water, where as in England pfaomily spends around 3% of their
income for water. (Dogan, Ocal, 2007) Two thirdstloé poorest 20% buy water from
water vendors. Two main indicators of service dualre price of water and quantity. Both
the poor and non poor are badly served since theywsing low amount of water and

paying lot for it. (Gulyani, Talukdar, Karikuri, P8)

3.4.2. Health Consequences of Water Scarcity

Insufficient quantity and quality of drinking watas well as lack of sanitation
account for millions of deaths of the world’s posirgpopulation, mainly children and
women. Water and health are closely linked to eaitier. Main cause of disease and
malnutrition of children still remains drinking veat unsuitable to human consumption.
There are 4 billion cases of diarrhoea worldwide year, causing 2.2 million deaths,
where from 1.7 million are children under the afdive mostly in developing countries.
88% of all diarrheal diseases are cause of unsafkig water supply, poor sanitation and
hygiene. Other water related diseases include tine#sworms, blind from trachoma,
malaria and schistosomiasis. Improved hygiene, sscde water and sanitation will

positively influence health, morbidity and mortali{Gunther, Fink, 2010)
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3.5Water Scarcity and Poverty

In Sub-Saharan Africa economic water scarcity tesylfrom underdevelopment
and poverty occurs. Sub-Saharan Africa is one ef thp world’s region affected by
poverty. Number of people living in absolute poydras not changed and no progress has
been achieved. (United Nations Educational, Sdieraind Cultural Organization, 2009)

Poverty can be classified into absolute and redativ

Absolute poverty. individuals are not able to meet basic needs
Relative poverty. those having less income than others based opason of individual

to other community’s members (Kulndwa, L&l@08)

3.5.1. Water Poverty

a) Institutional poverty can be characterized as public institution nohdpeible to raise
funds from taxes and revenues as a result of ppeérhdividuals. Furthermore, condition
and salaries of public sector employees are veoy pad public spending are very low.
Public sector doesn’t attract people to work on &gl of corruption is very high.
Moreover, Abrams claims that economies have forelgbt, which is connected with an

inability to compete on international markets. (Ams, 1999)

b) Individual poverty is according to Abrams characterized by low lewélformal
employment and bad access to basic services, haaltttems and diseases, low standard

of education and low literacy levels. (Abrams, 1999

3.5.2. Impact of Poverty on Water Scarcity

Poor people from rural and urban areas are mosi @fifected with water scarcity.
Water scarcity is effect of both institutional amdlividual poverty. Poor people are not

served with piped water and sanitation is missiigen it comes to the poor, main fault is
in institutions and infrastructure and bad managen{€AO, 2010)
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The main problem of insufficient access to watemdsording to Len Abrams is in
poverty and the fact that political and social itezd are working separately rather than
together on achieving common goal. Population isallg trapped into so called poverty
cycle and is unable to escape. (Abrams, 1999)

Investment into water sector are crucial and sem@omies are weak, investment
into water sector are almost impossible. Costsesebbping irrigation technologies are
extremely high in sub-Saharan Africa. To exemplifie average investment were
forecasted to be $18 300 per hectare. Financidb afsconstructing dams which would
guarantee drinking water as well as water for atign are high as well. (Rosegrant, Cali,
Cline, 2002)

3.5.2.1.Inefficient Water Management

To efficiently use existing water supply and saug@nt resource is one of the most
important challenges. Efficiency is very low in @éping countries and lot of water is
being wasted. Old leaking pipes contribute to wadst and plenty of water is wasted
before it is actually lost before it reaches thastoner. Moreover leaking drinking water
and sewage pipes seriously affect water qualitich&ds, 2002) “Unaccounted-for water”
(UFW) is usually defined as the difference betwester supplied to a system and water
sold as a proportion of water supplied.” (Rosegr&di, Cline, 2002, citing Gleick et
al.2002) In large cities of Africa, UFW representgdund 39% of urban water supply in
1990. Decrease in percentage of UFW requires sti@gnges in management and
commercial losses and metering needs to be imprasedell amount of leaks has to be
decreased. (R, Cai and Cline, 2002, cit Yepes 1B#8)tive water management, i.e. cost
of service provision management, infrastructure agement and rehabilitation and
additional investment management, is important aniad and economic development,
poverty alleviation and achieving MDG. Poor houddbcare dependent on alternative
sources than piped water and spend around 42 reidaity collecting water. Utilities are
not efficient, money are lost through bad managermeen when tariffs are high enough to
allow cost recovery, thanks to bad managementishiet possible. (Gulyani, Talukdar,
Karikuri, 2005)

13



3.5.2.2. Underinvesting into Water Sector

Investment into water sector means necessary Stepeaching Milenium
Development Goals. In countries with low investmé&iDP growth was slow, resulting in
dramatic social consequences. (United Nations Huotnad, Scientific and Cultural
Organization, 2009) Efficient system, which woulkduce water losses require large
amount of capital. The basic question is whether puill be able to pay for the more
expensive water saving technology since consuné@iismigness to pay is limited by the
ability to pay for better service. Nowadays goveents of third world countries invest
from 25 to 30 billion of USD in water-related indtaucture. (Richards, 2002)

There is a need for national investment progranh wie financial aid of donors,
since inadequate financing is major problem in watelivery. Financial injection is
needed. Tariffs increases can be used in ordexdace financial losses and gain finance
for further investment. However, by means of redgdeakages and waste water current
situation could have been improved without risiagfts. (Dovi, 2007)

Water and sanitation sector is underfinanced, adouy for less than 0,5% of GDP
in Sub-Saharan Africa. National plans need to bepsued internationally, since
investments are large and pay back period longtKW,a2006) Economic uncertainty is
key issue in water investments. In developing coesit thanks to currency risk,
investments are very risky. (Kulndwa, Lein, 2008)

During financial crises, spending on infrastructalecreases. Private investment
decline as well, however it is not very much inflaeng water sector, since private sector’s
contribution is small. Lack of knowledge and incdetp information makes decision
making and long term planning in water sector mdifécult. Decision of human and
financial sources location is determined by leadergovernment, private sector and civil
society rather than by water managers and expéehtsted Nations Educational, Scientific
and Cultural Organization, 2009)

3.5.3. Impact of Water Scarcity on Poverty

Water scarcity is major threat to poverty reductidfater scarcity is both cause and

effect of income poverty. Water crises slow doworemmic growth, limits prosperity and

14



makes way out of poverty is impossible. Diseases @moductivity losses due to unsafe
water consumption and absence of sanitation accfmun$% of GDP in Sub-Saharan
Africa. Women spend in average 4 hours per dayectitlg water and carrying about
children, which suffer from water-born diseaseseyttould be involved in working
process and contribute to the economy growth. Boanecate of return is 8 USD per every
1 USD invested into water sector in terms of tinagirsgs, increasing productivity and
reduction of health costs. Gains in terms of redacdf water related diseases treatment is
2 USD per capita. Total economic benefit for subeBan Africa is estimated to be 15
billion of USD if access to water will be introdutgWatkin, 2006) Total loss in Africa as
a cause of lack of access to drinking water andtatam is approximately $28.4 billion
annually. (United Nations, 2009) Here are sevexahwles of how water contributes to
poverty and worsening of equity. Rural poor arecédrto carry water several kilometers
every day. Moreover, thanks to insufficient irrigat farmers are losing land and people
are losing their jobs. Also water pollution contribs to increasing health problems and
water borne diseases. (Barker, van Koppen, Shad())28@s a consequence of illnesses
caused by insufficient access to water, peoplenateable to work or attend school and
thus cycle of illnesses and poverty starts. (Uniations Educational, Scientific and
Cultural Organization, 2009)

3.5.3.1.How Can Investment into Water Sector Reduce Poverty

Investment into water brings benefits in form obeomic growth, increasing GDP
and reduced spending in the health sector. Moreowéras also social contribution in
terms of declining number of death resulting fromtev-borne diseases, improvements in
education since more children are able to attetadc From the economical point of
view, water investments are crucial to economioaginoand in the past, 80% of poverty
decline was thanks to growth. Thus investing intates sector followed by economic
growth is a major tool of poverty alleviation. (Wed Nations, 2009) To exemplify,
community dug well in Kano, Nigeria saved 8 USD papita monthly. (Aderinwale,
Ajayi, 2008)
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3.5.3.2.Irrigation as a Tool of Poverty Reduction

Irrigation is important tool for poverty reducti@and economic growth, especially
since it provides food security and creates emptayropportunities. In the past, irrigation
had a key role in poverty eradication. Poverty hie third world countries is usually
associated with hunger. More food can be produsexigh more intensive agriculture and
irrigation. However this alone will not be enoughdradicate hunger and poverty. Main
challenge is in producing more food with less waftEnerefore, efficiency of canal
irrigation systems needs to be improved. New gjraseneed to be developed in order to
improve productivity of water in irrigated and rded agriculture. Moreover, poor needs
to have access to water as well as technologieste8tes ensuring water security for poor
people is key action in poverty alleviation. Thamn&ghe green revolution between 1960s
and 1990s and subsidization of food grain produchy developed countries, food grain
prices fell by 50%. Without new irrigation techngies and irrigation investments green
revolution would not have had such an impact. Mben half of poor people income are
spend for cereals, thus the fell in prices have &agteat impact on poverty reduction.
Another impact of irrigation is creation of new gland thus employment of poor. To
exemplify, in India and Bangladesh number of pedggiow poverty line fell as a result of
introduction canal irrigation and tube well irrigat. (Barker, van Koppen, Shah, 2000)

3.6 Water Scarcity and Development

There is relationship between water scarcity andtasuable development.
Development is closely linked to water scarcity amdter is crucial for sustainable
development, social and economic development ancerpo reduction. (Aderinwale,
Ajayi, 2008) On the contrary, inadequate accessdier limits progress and development.
Water is key driver to economic growth and watevesty is both cause and effect of
economic poverty. (Transparency International, 20@0@th increasing percentage of
people without access human development index asese as well. In order fasten
development access to safe water is crucial. Onehefeasiest ways of measuring

development is by means of human development ifld®t), which combines indicators
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of life expectancy, education and income. (Aderilewajayi, 2008) The higher the HDI,

the more developed the country is.

Chart 1: Human Development Index, sub-Saharan Afria, 2005

Human Development Index - sub-Saharan Africa, 2005
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3.7 Water Scarcity and Corruption

Poor have been continuously suffering from a cdedsystem and corruption is
perceived as biggest obstacle to economic and huleaelopment. In order to improve
water scarcity and serve the poor, major challesge using current resources efficiently,
in corruption reduction, prevention of it in the tema sector and in improvement in
corruption control. It would contribute to per dapincome increase and reduction of
infant mortality. (Shordt, Stravato, Dietvorst, B)0

Developing countries are usually associated witgh hiate of corruption. World
Bank stated that reducing role of politics is caligh order to fight with corruption. In
order to reduce corruption there is need of codperaof different kind of politics.
Interference by politicians contributed to ineféiot management and inadequate finance.
(Hall, Lobina, 2006)

Corruption is defined as “Misuse of office for private gain.” (Shordt, Stravato,
Dietvorst, 2006) Major forms of corruption in theat®r sector include grand corruption,
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state corruption, high risk procurement, state magiilatory capture and mismanagement
of public resources. (Chene, 2009)

3.7.1. Why is Water Sector Vulnerable to Corruption

There is high risk of corruption in water sectospecially due to increasing
competition for water resources. Large scale imfuasure projects also have high risk of
corruption, since there is large uncontrollablenflof money. Donor fundings decisions
and water extraction rights are also under coromptisk. (Chene, 2009) Water resource
management in developing countries is usually dteraed by lack of resources and
capacity, low wages of officials and lack of regida. (Chene, 2009) Moreover,
politicians who make the decisions are very ofterarfcially dependent on bribes of

companies in order to finance their election cagpaiKulndwa, Lein, 2008)

3.7.2. How Corruption Affects Water Scarcity

Major cause of corruption is limited access forpdor those with connection low
quality of services and rising prices of water gms. (Transparency International, 2009)
Corruption affects utility and costs of large scagastructure projects and contributes to
pollution and overusing of water. In water sectonf 20% to 70% of costs could be saved
if corruption will be mitigated. Estache and Kouassre examining impact of corruption
of 21 companies and realized that two third of €@gtre resulting from corruption. Bribes
are tool of influencing allocation of water projdeinding and it may also happen that
politicians accept large capital intensive prop@ith expensive technology rather than low
cost efficient project which would help in servinlge poor. (Chene, 2009) Political
corruption is also a problem, especially since wated politicians are not invested into
rural water supply and instead of using financer&h® it needed they are using it in urban
areas. (Transparency International, 2009)

Impact of corruption includes financial, economenvironmental and socio-
political losses. Investment in infrastructureegluced by corruption. Economic resources
which would improve situation are missing. Poor affected by inefficiencies produced

by corruption, increased cost and removed accésmgparency International, 2008)
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3.7.3. Why is it Important to Reduce Corruption in order to Improve Access
to Water

There is crucial need for effectiveness maximizagmd corruption minimization
in order to assure access for the poor, which ddhage voice in corrupt system. World
Bank claims that after reduction of corruption iater project in Indonesia, from 20% to
30% of costs were saved. (Shordt, Stravato, Dietyd@2006) As a result of bribes,
pollution remains not punished. Moreover corruptimecreases price for connected
households to water network by 30%, also investménth could be used in extending
coverage among the poor usually ends up in poocBktsorrupted officials. Projects
benefiting middle and high class rather than ther@re often accepted. (Transparency
International, 2008)

3.8 Economics of Water Scarcity

“In the classical approach, scarcity is theorized the fundamental issue of
economics. The word scarcity refers to the raredgamnd services in economic point of
view. Therefore, scare resources have economi@\aid any goods with economic value
are scare.” According to economic literature watsed to be classified as public good,
however recently water has been described as atprigood and water was given
economic value and issues such as supply, demaodugiion and distribution are
discussed. Scare resource is determined by thendpiand selling conditions of market
economy. Thus, water has been identified as a gseawmrce as soon as water became
market value. The main reasons for water beingidersd as scare resource include
today’s market economy, human development and emviental change. If water will be
traded under market condition and in buyer-selationship it will be available only for
those who can pay for it. Thus, poor will have meess to water. The current trend of
development of new policies creates danger comgenvater into complete economic
good and treating it based on market conditionclviwvill destroy its characteristic of a

natural resource with social value. Water mustrbatéd as public good. As a result of
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privatization and water will become private goodntol will be given to market players.
(Dogan, Ocal, 2007)

3.8.1. Water as an Economic Good

In order to express scare value of water, watertbdsave price. Free water is
wasted water and absence of pricing is very ineffic Market is supposed to solve water
scarcity problems and there is a need to shift tdsvdemand management in water supply
in developing countries. In addition, poor might be able to pay since they can get free
water from water hole. It is necessary to develoging mechanism which would tax rich

not the poor and prevent rich from water theftsefttda, 2000)

3.8.2. Water as a Public and Private Good

Water is public good, meaning that usage and aditnation belongs to public as a
whole and everybody benefits from it. (Pindyck, Ré&ld, 2005) However especially in
developing countries, public supply of water hawal lsome structural problems which
have caused uneven supply of water. In order taorgthe situation, in some countries,
administration of public resources is managed leyphvate sector and water can be thus
treated as a private good. Dogan and Ocal claitnhter is an economic good with social
value. (Dogan, Ocal, 2007)

Table 1: Definition of Public and Private Good

Rivality
Non rival Rival
Non exclusive Public good
Excludability
Exclusive Private good

Source: own processing
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Non rival good is good for which the marginal cost of its proersto an additional
consumer equals to zero.

Non exclusive good is good that anybody can not be excluded fronsgonng it, i.e. is
difficult or impossible to charge for their usein@ck, Rubinfeld,
2005)

3.8.3. Privatization

Despite the privatization movements in last 15 gearajority of the water services
were provided by public sector. Public utilities reeenot optimally managed and
government is incompetent. Thus, utilities arerlgsnoney and are unable to invest. There
have been several discussions whether privatizatitirsolve the problem since private
companies are more productive and profitable. @uBlanc, 2009) In the 1980 World
Bank started with privatization as a tool of detimg finance for investments, efficiency
improvements and better governance. Multinationainganies were supposed to be
attracted by profitable market and moreover infzattg will welcome this process as a tool
for corruption mitigation and inefficiency which saconnected with the public sector.
However, privatization attempt failed. It was prdvénat change of ownership does not
make any efficiency difference. (Hall, Lobina, 2D(&ivatization contributed to tariffs,
billing and collection rates improvement, howevighhprices harmed the poor resulting in
increasing use of unsafe water. Privatization btetefprivate companies above all,
especially in terms of increased revenues. (BayR8€1) Public-private partnership has
been preferred in the water sector. The main tdglovernment is to establish universal
conditions for all kind of operators — public, m@te, mixed and community providers.
(United Nations Educational, Scientific and Cultaganization, 2009)

3.9 Water Finance

Management of water resources requires financisstment. In order to reduce
cost of water, there is need for more efficientlemlon of water charges and reducing
leakage and illegal connections. Improvement inemexe collection is necessary and

exclusion of low value properties could decreageébtaden on the poor. (Hall, 2004)
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3.9.1. Financing of Water Sector

There are several opportunities of financing wagstor in developing countries:

a)

b)

Taxes - Water expenditure and loans are financed by medirtaxation or user
charges. There is less need for payment from ws®issince poor pay less taxes
they pay less for water as well. However, this rhigle problem in society
consisting of poor people since there are few pebple to pay the taxes.

Tariffs - Another method of charge collection is block fargystem, where people
are paying less for low consumption and with insmeg consumption they pay
more. Giving low amount of consumption for freeoise way of benefiting the
poor.

Central government financing - Central government financing collect taxes by
everybody and use it where is it most needed

Investment finance:profit from operation oborrowings from investors.

Local capital and local government finance Borrowing money within a country.
(Hall, 2004)

3.9.2. Water Pricing

Water pricing is important instrument for affectimgter consumption in domestic,

agricultural and industrial sector. The total canption decreases with increasing water

prices and water is used more efficiently. (Roseigr@ai, Cline, 2002) Water pricing is

crucial tool for water allocation improvement anchigarly to encourage users to treat

water as scare resource. Prices reflect waterscgni and scarcity value which informs

users to make choices reagarding consumption oérwstoreover, demand for higher

guantity of water has increased recently worldwigeyever development of new water

supply is extremely costly. Pricing contributes gelf sufficiency of utilities since

operations can be funded through customer chafiDesar, Subramanian, 1997)
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3.9.2.1.Pricing Inequalities

Every fifth person of third world countries is miigg access to clean water.
Moreover according to United Nations DevelopmemgPam people in the slums of third
world countries usually pay from 5 till 10 times rager water than people served with
piped water (United Nations, 2006). Water scaroitysub-Saharan Africa is problem of
poverty and inequality, especially mistake of ingqubge institutional and political choices
not in water availability. Poor people in are payextremely high price for poor quality
service. (Water and sanitation program, 2000) Rebping per 1 USD per day have to
spend all its income for water, thus usage of adteve unhygienic sources. (Aderinwale,
Ajayi, 2008) The main reason why poor pay high ¢sics that poor do not have house
connection and as water passes through intermesljaeixtra marketing and transport
occurs which increases. Utility price is cheapewéwer connection fee is usually not
affordable for the poor. High income families aang water from utilities and paying
extremely low price, for this reason it is impossito finance operation and management
costs. Technology and infrastructure is neededrderoto reach the poor and investment

into network which would reach the poor from theeggmment is needed. (Watkin, 2006)

3.9.2.2.Willingness to Pay

According to World Bank, it has been proved thdtam and rural residents are
willing to pay more than current rate for water aashitation based on the condition that
the current service will be improved. However, goweents keep ignoring this fact and as
a consequence, revenues are low, costs high quéliater is bad, resulting in financial
crisis. Increasing tariffs would guarantee addgiorevenue. Policy makers, however,
claim that poor will not be able and willing to payurrently poor not connected to piped
system are paying far more for services of watedees than official tariff rate. Politicians
should review tariffs and identify willingness tayp design investment and finally shift
towards financial sustainability and freedom. Asrsas suppliers will be selling water at
the price of its real cost, consumers will be wilito pay for tariff increases. Willingness-
to-pay studies needs to be made. Sometimes, howtudfs are increasing without

increasing quality of services. (Water and samitaprogram, 2000)
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3.9.2.3. How Do Low Tariffs Contribute to Water Scacity

In order to assure access to the poor, policywfthriffs was introduced. However,
this policy only helped the rich and led to worsgniof quality of services instead of
benefiting the poor. In order to solve the problemiorld Bank suggests to adopt a
“demand-driven approach” where services people wentvilling to pay for are delivered.
In order to improve service, full cost of water slibbe charged and high quality for high
price should be delivered to those who are willlogpay for it. (Gulyani, Talukdar,
Karikuri, 2005) Many projects have failed thanksptople being unable to pay for the
tariffs and thus operation and maintenance costs wet covered. Instead lower level of
service at lower capital and operating costs shbeldprovided. (Kulndwa, Lein, 2008)
Since user fees are too low, costs of the systemmotibe covered. Thus the system has to
be financed from general budget. (Richards, 2002)aferage only 35% of costs were
charged by users. (Kulndwa, Lein, 2008) Increagpimces might contribute to efficient use
of water, increase cost recovery and enable tce reépital in order to satisfy future
demand. Low water charges have contributed to ngsif water. (Rosegrant, Cai and
Cline 2002)

3.9.3. Subsidies for Water

“Subsidy is payment reducing the buyer’s price belowhe seller’s price; i.e., a
negative tax.”(Pindyck, Rubinfeld, 2005)

As a result of subsidy seller’s price is highernthauyer’s price and quantity
increases. Benefit of subsidy is divided betweeyebsiand sellers, according to relative
elasticity of supply and demand. (Pindyck, Rubitif@005)

3.9.3.1.How Subsidies Harm Poor and Benefit Rich
In majority of developing countries, domestic angri@ultural users receive
subsidies on water use. However subsidies usuafifribute to worsening of equity rather

than its improvement. Water subsidies usually gthéousers who are better off, especially

to urban connected users who are connected to giysdm and irrigated farmers. Poor
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are not connected to public utilities and therefiiey do not receive any subsidy. On the
contrary, poor who are forced to rely on expenseevices of water vendors and are
forced to pay far more than urban users who gesidized water from public piped
systems. To exemplify, in Cote d’lvoire subsidiesiaily receive 60% of the rich. As a
result, poor people end up spending three timesnash for water as the rich do.
(Rosegrant, Cai and Cline 2002) Consequences sfdiagb on equity are even worse when
subsidies are financed from regressive taxes, wisclvery common in developing
countries. In order to improve this situation urbaater prices needs to be increased in
order to pay delivery cost of water and revenuaddcbe used for expansion of supply
network to reach the poor. General subsidies shbelthrgeted to the poor. (Rosegrant,
Cai and Cline 2002) Another problem is the fact fmvernment, and the elite do not pay
bills. Water used by the rich is subsidized witarscpublic funds. Many reforms accepted
by corrupted government hurts poor and benefiteld in terms of increasing prices set up
to benefit rich rather than tax them and increasimgmployment. (Auriol, Blanc, 2009)

3.10. Role of Government and Politicians in the Water Sdor

Government involvement in service provision is impot tool of poverty
reduction. (Kulindwa, 2008) “Water supply is impant political issue linked to the
problems of extreme income inequaity” (Schulz, 2008 sub-Saharan Africa, there is
almost no infrastructure available and politicdi@ts are missing. Water related poverty
is created artificially by human actions, bad pekc and inefficient management.
(Mascarenhas, 2008) Water scarcity is function efource availability, consumption
patterns and mismanagement of resources. Thus watecity is problem of water
governance, inappropriate investment and absencegoofl and transparent public
management not shortage in absolute sense. (Kulndswa, 2008) Water’'s role must be
recognized by governmental leaders, private seatdrcivil society and decisions which
will allocate human and financial resources to ffiggainst water scarcity must be made.
(United Nations Educational, Scientific and Cultu@aganization, 2009)
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3.10.1. Policies and Laws

Important tool for effective water management iagwn of water resource laws,
policies and strategies, which show relationshipwben water, social and economic
sector. However, funding of infrastructure, indtdnal and human capacity of the sector is
crucial and policies and laws itself will not wonrkthout it. It is necessary to develop legal
framework and effective policies in order to prétdee water resources. Moreover, it is
can contribute to declining corruption, which isinta issue of poor governance and
contributes to uncontrolled pollution of water sms, depletion of groundwater, poor
planning, environmental degradation, poor floodtgeton. (United Nations Educational,
Scientific and Cultural Organization, 2009) It deappen that corrupted policymakers may
discriminate certain users while designing watésipg schemes or use water charges as a

source of revenue. (Dinar, Subramanian, 1997)
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4.  Economic Analysis

4.1 Introduction

Core issue analyzed in the economic research wasther percentage of
connected households to improved water sourcefliseinced by selected determinants.
Furthermore, within the analysis, market for watesub-Saharan Africa as well and its
externalities are discussed. In the end of thisi@ecsolutions of current situation are
suggested.

Variables chosen for the purposes of this reseatbde: Improved water source,
Renewable internal freshwater resources per capdauption perception Index and GDP
per capita. As a base year 2008 was selected dateefor other years were incomplete.
Data were collected from sources of two NGOs: WoBdnk and Transparency
International. Economic poverty was analyzed thloGdPP per capita since it reflect both
level of economic development of certain countrg aoverty. It is assumed, that there is
relationship between GDP and access to water meshdy improved water source. The
higher GDP per capita the richer the economy oémigountry is. Thus, the more likely
the government provides infrastructure to assucesscto water. The more rich the country
is the more likely can afford to buy simple solatitb assure access to water. For the
purposes of measuring corruption level, corruppenception index (CPI) was used. It is
supposed that there is relationship between coomaind improved water source. If CPI
(the higher the CPI score the less corrupted thatcp is) increases access to water among
rural population increases. The less corruptedythwernment is, the more the government
is willing to care about the poor and provide img@ water access. Within the research,
link between economic and physical water scarcig vexamined and question whether
environmental conditions, such as high level ofpevation and lack of precipitation
influences access to water was answered. Per caguieavable freshwater sources ware
used as a tool of measuring physical scarcity and further compared with improved
water source, measuring actual percentage of holasetvith access to water source. It is
assumed, that physical water availability doesinfittence actual number of connected

households with improved water source.
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Steps undergone in the bachelor thesis research lnde:

» Data collection

» Data processing

» Data analyzing

* Comparative analysis
* Descriptive analysis

* Regression analysis

4.2 Definition of Variables

4.2.1. Improved Water Source

"Access to an improved water source refers to dregntage of the population with
reasonable access to an adequate amount of wateran improved source, such as a
household connection, public standpipe, borehaletepted well or spring, and rainwater
collection. Unimproved sources include vendorskearirucks, and unprotected wells and
springs. Reasonable access is defined as the laligilaf at least 20 liters a person a day
from a source within one kilometer of the dwellih@/Vorld Bank, 2011) This variable is

determined for rural and urban population sepayatel

4.2.2. Improved Water Source, Mean

It is the percentage of total population with ascés improved water source,
computed as arithmetic average of rural and urlogrulation with access. This indicator is
simplified for the purposes of this research, simcesome countries contain higher
percentage of rural dwellings where as some have wicurban population.

Source: own computation based on world banks’ data
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4.2.3. Renewable Internal Freshwater Resources per Capita

"Renewable internal freshwater resources flows rrefe internal renewable
resources (internal river flows and groundwatemfrainfall) in the country. Renewable
internal freshwater resources per capita are ciedilusing the World Bank's population
estimates.” Renewable Internal Freshwater Resopee€apita are measured in squared
meters. (World Bank, 2011)

4.2.4. Corruption Perception Index:

According to Transparency International, corruptien defined as “abuse of
entrusted power for private gain”. Corruption Petae Index (CPI) classifies countries
by perception of corruption in the public sectosdxh on different source of information.
Corruption perception index measures corruptiorll@v certain country, ranging from 0

(highly corrupted) to 10 (very clean). (Transpasehternational, 2010)

4.2.5. Gross Domestic Product per Capita (GDP)

"GDP is the total dollar value of all final goodedaservices produced within a
nation's border during a year." (Maitah, 2009) Ehare two ways of calculating GDP. It
can be calculated as a sum of incomes during gieeiod of time or by sum of final good
and services produced in a country in a given pemogiven period of time. GDP per
capita is total output of a country (GDP) divideg rumber of inhabitants. It is used for
comparison among countries since it reflects stahdaliving, the higher per capita GDP

the higher standards of living.

4.2.6. People Without Access to Vter

People without access to water are those livingentiban 1 kilometre away from

improved water source, such as well or public (&yatkin, 2006)
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Chart 2: Improved Water Source, Rural in sub-Sahara Africa, 2008

Improved Water source, Rural in sub-Saharan Africa, 2008
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Chart 3: Improved Water Source, Urban in sub-Sahara Africa, 2008

Improved Water Source, Urban in sub-Saharan Africa, 2008
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4.3 Comparative Analysis

Assumption: It is assumed, that water scarcity in Sub-Sahar#ica is not
influenced by natural conditions, such as physieahkilability of water sources,
precipitation and evaporation in given region, muinfluenced corruption and poverty.
Water scarcity was measured by number of houselmdeected with improved water

source.

Sample size:As a sample for this research, 43 countries of Saifbaran Africa
were tested. From this study two countries werduebed due to unavailability of data,

including Cote d'lvoire and Seychelles.

For the purposes of comparative analysis, variablese compared tomproved
water source (mean), since it is a simplificatiorand express arithmetic average of urban
and rural access to water. However there is basitation in this research, since mean can
be used only under assumption that there is equgoption of population of rural and

urban areas in a given country.

Chart 4: Improved Water Source, Mean, sub-Saharan #ica, year 2008
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4.3.1. Analysis of the Impact of GDP per Capita

It has been proved, that some countries with lo&®@P have lower percentage of
population with access to improved water sourcera/tss some countries with higher
GDP have higher percentage of population with ac¢esmproved water source. Since
there are plenty of exceptions it is not possiblddgtermine influence of GDP per capita on

total population with access to improved water sesr

Chart 5: GDP per Capita in sub-Saharan Africa, 2008

GDP per Capitain sub-Saharan Africa, 2008
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4.3.2. Analysis of the Impact of Corruption

While comparing percentage of total population waitcess to improved water
source and corruption index, it is obvious thatldveer the CPI the higher access to water.
Corruption thus directly influences access to waterrce. This might be because countries
with higher corruption will more likely have govenent who does not care about the
population and access to improved water source begilthus worse. The most corrupted
countries such as Somalia, Angola, Congo, Sierranéeand Chad have the worst

infrastructure and thus coverage access to impraxegdr source is worse. On the other
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hand, the less corrupted African countries sucMagritius, Botswana and Namibia have

highest access to water.

Chart 6: Corruption in sub-Saharan Africa, 2008

Corruption in sub-Saharan Africa, 2008
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4.3.3. Analysis of the Impact of Physical Water Scarcity

It was observed, that there is no correlation betwghysical and economic water
scarcity. To exemplify, countries with highest cage, such as Mauritius, Comoros, Cape
Verde and South Africa or Botswana have had on¢heflowest value of per capita
freshwater resources. On the other hand countued s Sierra Leone, Congo or

Madagascar have much higher internal freshwaterurees however access to water is

very low.
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Chart 7: Renewable Internal Freshwater Resources peCapita, sub-Saharan Africa,
2008

Renewable Internal Freshwater Resources per Capita in sub-Saharan Africa, 2008
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4.3.4. Countries with Water Scarcity, Low GDP per Capita and High

Corruption

First of all, countries with very low access, |loMDB per capita and high corruption
are analyzed. While comparing countries accordiagnumber of households with
improved water sourc&§omaliahad the lowest coverage from all of the countoeSub-
Saharan Africa. Only 9% of rural areas and 67% rblan areas have access to water.
Renewable internal freshwater resources per cap&ane of the lowest as well as GDP
per capita and corruption is the highest from &ithe countries of Sub-Saharan Africa.

Second worst coverage among rural populationSiaga Leone Urban access is
better however average access to improved wateces@aione of the lowest. Sierra Leone
has one of highest renewable freshwater resouregscapita, which confirms our
hypothesis that availability of water resourcessdoet influence amount of households
connected with piped water. Sierra Leone is poaunty with very high level of
corruption. Is one of the poorest and most cordiptaintries of sub-Saharan Africa.

Another country with very low coverage w&@gemocratic Republic of Congo

(26% with connection among rural population and 8%ong urban). Again, renewable
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internal freshwater resources were very high, Hijgabove average of the Sub-Saharan
region, which again means that availability of watlees not secure access for the poor.
GDP per capita was the lowest from all of the coaatand corruption was second worst,
confirming that GDP and corruption have very strorftyence on water availability.

Next country with very low water connection (29% rofal and 77% of urban
population connected to improved water sourcéylezambique. Amount of freshwater
resources is low in Mozambique and corruption Veigh (CPI equals to 2.6 which is

below average). Moreover, GDP is very poor couwitiz very low GDP per capita.

4.3.5. Rich Countries with High Coverage with Water Sourceand Low

Corruption

Rich countries of Sub-Saharan Africa highest cdrampperception index number
(lower corruption) have shown the highest coveraigpiped water network among rural
and urban inhabitants. To exemplify, @hana 82% of total population have access to
improved water source, GDP was at the average laivelb-Saharan region, however
corruption was very low compared to other countriésana’s natural water balance was
very low.

FurthermoreCape Verde(83.5 % of population with access) have very lewel
of corruption (CPI=5.1) and GDP was very high. Awestrich country of sub-Saharan
region is South Africa with GDP per capita equals to 5666 USD and lowellenf
corruption (CPI=4.9). 88.5% of South Africa's inltabts have access to water source.
Cape Verde as well as South Africa have very lowoam of renewable freshwater
resources. SimilarlyiNamibia is also very rich country with low level of cortign and
high percentage of people connected to improve@msaurce. Namibia has very low
amount of renewable freshwater resources. The &iglwerage from all of the countries
tested has haMauritius , followed byBotswana 99.5% of households are connected to
improved water source and also GDP was second $tigii837 USD per capita) and
corruption second lowest (CPI=5.5) from all of tbeuntries examined in this study.
Second country with best access was Botswana (94 Bétswana was the third richest
country (GDP equals to 7050) and was country witihést CPI score (5.8) and thus the

less corrupted country. Neither Mauritius nor Basa was water-rich countries.
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4.3.6. Exceptions

First exception isMadagascarwhich has very low access to water source as well
as very low GDP per capita. However, corruptioMiadagascar is lower than average of
Sub-Saharan Africa. Amount of renewable water resesi per capita is higher than
region’s average. Another exception from this grasigAngola with very low average
improved water source. Even though there is qugé humber of rural population with
access (38%), there is low amount of urban popratiith access (60%), the lowest from
all sub-Saharan Africa. GDP per capita is fifth Hegt of whole region, however
corruption is one of the highest and amount of wetide freshwater resources is below
region’s average.

Some countries have high coverage rate, but ditiez had low level of corruption
or high GDP per capita. To exempligurkina Faso with lower GDP than average rate of
SSA, however corruption was lower than in majodtyAfrican countries. Moreove$ao
Tome and Principe was relatively rich with relatively low level ofocruption. Lesotho
has had very low level of corruption, but GDP waxd that high like Sao Tome and
Principe's one. SimilarlyComoros have high coverage rate and CPI at the around the
average level of sub-Saharan Africa and lower GBPgapita than average level. All of
these countries have had lower physical water abviitly than region’s average.

Another exception include following countriedmbabwe, Malawi and Gambia,
which have had very high percentage of connecteddtmlds to improved water source
and were very poor and corrupted. To exemplify, @alwe (85.5% with access) is one of
the poorest country of the region (GDP per capltd) have had similar level of corruption
such as countries with very bad access (CPI=1i8)il&8ly, Malawi (CPI1=2.8; GDP per
capita = 288) and Gambia (CPI1=1.9 and GDP 495) hadevery high percentage of total
population connected with improved water sourcé.ohlthese countries have very low
amount of renewable freshwater resources.

Gabon is an exception, since only 68% of inhabitantsehawuse connection, CPI
equals to 3.1, which is fairly good compared toeotbases, however GDP per capita is
10037 USD per capita, which is the highest pertaa@DP from whole sub-Saharan
Africa. Renewable freshwater resources are lessdkiarage of the region in Gabon.
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4.3.7. Other Countries

Another group is group of countries with slightlyglher access however these
countries usually have either low GDP or high cptian. To exemplify,Republic of
Congo have low rural access (34%), but on the contramy \high access among urban
population was very high (95%). GDP was far morevabaverage (3261 USD per capita),
however average access was low due to high coorug€Pl equals to 1.9). Amount of
renewable freshwater resources was highest fromlewBab-Saharan Africa, again
confirming that it does not influence access ofiation to water.

Niger have very low rural access, but higher urban acdeswever the average
access to improved source was still 67.5%, whichktils very bad. Even though Niger
corruption was equal to the average of the reg@&DP was very low. Similarly, 64% of
inhabitants offogo (average of rural and urban) have access to watece as a result of
very low GDP (449 per capita). Even though coruptivas not that bad, GDP per capita
was very low therefore access to water source \ads Amount of renewable freshwater
resources was low for both of these countries.

Chad's average connection was 55.5% corruption was, laglount of renewable
freshwater resources extremely low and GDP petaépuy.

In Nigeria, where 58% of population having improved water @mtion, have very
low amount of renewable freshwater resources, l@oauption than region’s average and
GDP per capita same as average level of wholemegiahis case, physical water scarcity
might have influenced insufficient access to wamilarly, Zambia (66.5%) have very
bad connection but relatively high level of GDP papita (Zambia 1165 USD per capita
and Nigeria 1370 USD per capita, which is bothtreddy good, however still bellow
average of SSA. Corruption perception index in Nagequals to 2.7, where as in Zambia
CPIl is 2.8.Mali andTanzania have both around 62% of country's population cotete
with improved water source GDP was lower than coesitwith similar percentage of
connected households however corruption in thesectwntries was lower as well. Both
countries have had low amount of renewable fresttwadsources. On the other hand,
Liberia or Eritrea have had slightly higher coverage with improvedenaource (65%)
than Mali and Tanzania, but have been poorer ande ngorrupted than these two
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countries. In Liberia amount of renewable freshwadsources were very high, in Eritrea
very low.

In Kenya 67.5% of total population have had access to waltéch is better than in
the countries mentioned above. Moreover, corruptias lower and GDP per capita was
higher than in previous cases. Kenya just had 534hrenewable freshwater resources,
which is very low compared to other countries.

Rwanda andCentral African Republic have both relatively low level of GDP per
capita. Corruption was above the region's averdganda has very low annual renewable
freshwater resources, on the contrary, CentralcAfriRepublic very highiCameroon and
Senegalhave similar coverage with piped water network,Fgier capita was far higer for
Cameroon andCentral African Republic and corruption was on the similar level. Both
countries have had low freshwater availability.

On the contraryGuinea and Burundi have had high access to improved water
source, even though these two countries are paartges with low GDP per capita and
very high level of corruption. Swaziland and Bemhiave had similar level of coverage
(around 75%) as Guinea and Burundi, however, ctioapvas relatively low compared to
other countries of Sub-Saharan region and GDPivelgthigh. Guinea have high amount
of water resources, where Burundi loWganda have had relatively high coverage,
corruption was equal to the average level of cdioapin SSA, water balance of the

country was low and GDP per capita was lower thamage.

4.3.8. Results of Comparative Analysis

To sum up, among some countries, there was obsdmpdct of GDP and
corruption on improved water source. Impact of vesigle freshwater resources has not
been observed during the study. Even though infleewas observed, comparative
analysis is not the best method for this studyesidetecting final conclusion have been
shown as extremely hard thanks to existence ofrtany exceptions. Impact of corruption

and GDP were observed among following countries:
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a) Countries with low access to improved water soge, low GDP per capita and high
corruption: Somalia, Mozambique, Democratic Republic of Corgerra Leone, Togo,
Liberia, Eritrea, Zambia, Guinea-Bissau and Nigdrad, Mali, Tanzania, Nigeria, Kenya,

Rwanda

b) Countries with high access to improved water soae and high GDP per capita and
low corruption: Swaziland, Benin, Ghana, Cape Verde, South Affiamibia, Botswana

and Mauiritius.

Among other countries corruption and GDP does agehmpact on access to water.

4.4 Regression Analysis

Since comparative analysis was proved as unreli@glefor determining mutual
relations, regression analysis was further applitolvever, there are several limitations,
such as possible spurious regression and omitteables. Dependent variable is improved
water source, where as explanatory variables amewable freshwater resources per
capita, corruption and GDP per capita. For the psep of regression analysis, impact of
explanatory variables was analyzed separatelyui@l and urban population. Again two
countries were excluded from this study, Seychedled Cote d’'lvoire because data have
not been available.

4.4.1. Model

Model used for the purposes of regression anailystated bellow.

Y = agtaiXs + bxo + o3+ ¢

Table 2: Variables Used for Regression Analysis

Y X1 X2 X3
Improved water source Renewable internal freshwater Pl GDP per
(% of population with accesy resources per capita (cubic mete capita

Source: own processing
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4.4.2. Hypothesis

Ho — explanatory variables have influence on improwatkr source

H; — explanatory variables do not have influencenoproved water source

4.4.3. Discussion of Results

4.4.3.1.Improved Water Source — Rural Population

First of all, dependence of explanatory variableswater source among rural

population was tested

Hypothesis H, was confirmed => corruption is significant variables and thufiuance
percentage of households with access to improvedrveaurce among rural population,

where as amount of freshwater resources and GDEapér are insignificant variables.

Equation of dependence:

Y =245+ 1146 X+¢
R-Squared = 0.56

There is a positive relationship between CPI andrawved water source, if CPI
increases by one unit, percentage of connectedeholds to improved water source
increases by 11.46 units (With decreasing corrapgiccess to water improves). With CPI
equals to zero, improved water source equals & Relationship between GDP per capita
was insignificant, thus GDP per capita does nduarfce amount of rural household with
access to improved water source. 56% of varialveesxplained by this model.
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Figure 1: Regression Analysis (Rural Population)

RESULT

Regrezion analysis

R -Sgquared 0,55474438
Levelof reliabiltyofR  0,35372088
Setted level ofreliabilty - 0,3040071
Error 182270045
Numberofobservations 43
ANOWVA

Differance S8 MS Significance F
R egression 3 7091461926 2363,820642 7,11514754 0000633045
R esidues 39 12556,72412  332,2235954
Total 42 20048,18605

Coefficients  Ermrof middle valug tstat P Valug Bottom 95% Upper 95%  Bottom 85% Upper 85%
Border 289546454 §,464747322 3420615444 000147851 1183307803 46,07621281  11,833078 450762128
X1 -0,0002085 0,000148108 -1,407488208 016720012 -000050804 911151E-05 -0,00030804 9 1113E-05
X2 10,5459745 2, 742282666  3,8647150786 0,00043126 5003184717 16,08676511 500318472 160967651
X3 0,000185628 0,000879483 027415185 0,785414598 -0 001188103 00015508658 -0,0011881 0001580687

Source: own processing

Variable “Renewable internal freshwater resourcast “GDP per capita” was

removed from regression analysis since these \asalere insignificant and mutual

relations were tested for significant variable safsly.

Figure 2: Regression Analysis — Impact of Corruptia (Rural Population)

RESULT

Regresion analysiz

R-Squared

Levelof reliability o f R
Setted level ofreliabilty of R
E rror

0,564633937
0,3188114383
0,302197129
18, 25068534

Numberofobservations 43
ANOWVA
Difference SE ME F Significance F
R egression 1 6391591931 6391592 1918892 & 01005E-05
R esidues 41 13556,59412 3330877
Total 42 20048,18805
Cosflicients  Error of middls valus t stat P Value  Boftom 85% Upper95% Bottom 535% Uppser 95%
Border 24 45554945 7876549278 3,106265 0,003433 85595635662 40373663 B 55963566 40,3738633
X2 11,45105758 2816371726 4 380516 8 0E-05 6177187745 167445827 B 7718775 15,7445274

Source: own processing

4.4.3.2.Improved Water Source — Urban Population

Results of regression analysis, while analyzingedepnce of explanatory variables

on access to water among urban population werevioll: “renewable internal freshwater
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resources” was proved to be insignificant variablbere as CPl and GDP per capita
significant variables. Thus, among urban populatamtcess to water is influenced by
corruption and GDP.

Hypothesis HO was confirmed=> corruption and GDP per capita influence peragatof
households with access to improved water sourcengmuban population. Improved

water source does not have any impact.

Equation of dependence:

Y =72.7 +5.5X2 -0.001 X3 &
R-Squared = 0.615

Based on the equation gained through regressidysasaf CPI increases by one
unit, percentage of households connected to improvater source increase by 5.5 units.
Moreover, it was proved that there is negativeti@ighip between GDP per capita and
water source. When GDP per capita increases byuoite percentage of households
connected to improved water source decreases 31 Qudits. 61% of variables are
explained by this model.

Figure 3: Regression Analysis (Urban Population)

RESULT

Regresion analysis
R-Sguared 0, 66240274
Level of reliabilityofR 0 43877739
Setted level ofreliability - 0, 39550641

Error 9,13519722
HWumber ofobservations 43
ANOWA

Difference S5 S F Significance F
R egression 3 2544541488 2481804953 101637138  4,44551E-05
R esidues 39 325462123058 B3 45122832
Total 42 579916279

Coefiicients  Ermorof middie value I stat P Valueg Eottom 95% Upper 95%  Bottom 95% Upper 95%
Border £0,4955493 4242448043 16,38123409 4 45286E-19 60,91538839 7807771214 60,9153884 780777121
X1 0,00015204 742308E-05 2048274255 0,04730726 1,89907E-06  0,00030219 1,8331E-06 0,00030213
X2 6,29863253 1,374405373 4582805518 4 6258E-05 3518835283 9078629767 3,51853528 9,07862977
X3 -0,0013845 0,00034055 -4065355113 0,00022513 -0,002073286 -0,00069563 -0,00207328 -0,0006955

Source: own processing
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Equation of dependence of corruption and GDP upgoroved water source was
examined further, after removing variable improveter source in order to increase level

of reliability.

Figure 4: Regression Analysis (Urban Population) 4#mpact of Corruption and GDP

per Capita
RESULT
Regresion analysis
R-Squared 0,61514537
Level of reliability of R 0,37840383
Setted level of reliability of R 0,34732402
Error 9,49307299
MNumber of observations 43
ANOWVA
Difference SS MS F Significance F
Regression 2 2194 425397 1097 213 1217523 7 .41595E-05
Residues 40 3604,737394 9011843
Total 42 5799.162791
Coefficients  Eror of middle value  { stat P Value  Bottom 95% Upper 95% Botlom 95% Upper 85%
Border 72,6900714 410013562 17,7287 15E-20 6440338829 80976755 644033883 8097675
X2 553681366 1,374957846 4026897 0000245 2757920222 83157071 275792022 8315707
X 3 -0,00108946 0,000320685 -3397274 0001551 -0,00173758 -00004413 -0.00173758 -0,000441

Source: own processing

4.5 Market for Water

Figure 5: Market for Water
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Figure 1 applies principles of economic law of dymnd demand on the domestic
market for water in sub-Saharan Africa. Verticaisacepresents demand for water (in our
case amount of households which are connected pooirad water source), where as
horizontal axis represent price of water. Marketiiidgrium is found at intersection of
supply and demand curve. Initially, consumers amahding Q* amount of water P*
price. With rising income, demand curve moves to ©dnsumers are now demanding Q1
at price P1. Pink triangle represents ability af fhoor households to pay for improved
water source. Blue triangle graphs missing incorhe&hvis needed in order to have water
connection. Green triangle is consumer surplus.ewiatanormal good, thus as income

rises, consumers tend to demand more of given good.

Figure 6: Water as a Normal Good

Income

Quantity

Source: own processing

4.5.1. Externalities

Externality is action undergone by a producer comasumer which is not reflected

in market price, however affects other producersconsumers either positively or
negatively. (Pindyck, Rubinfeld, 2005)
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4.5.1.1.Negative Production Externality

Figure 7: Negative Production Externality
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Source: own processing

Poor management practices are typical example gdtive production externality.
Due to this externality, quality of service is badore efficient infrastructure is needed,
and leaking pipes needs to be replaced. Investmeminfrastructure is vital in order to

achieve more efficient system.

4.5.1.2.Negative Consumption Externality

As soon as scares resource is shared and usedirahtjesnegative externality
occurs. Response arises in terms of economic, |santh ecological losses. Once one
consumer demands more of a scare resource, cossotirce for another consumer
increases. Thus, in order to meet needs of allwuess, it is necessary to share added
costs from increased demand in order to internaheeexternality. (Singletary, 2010) In
the drawing bellow, red arrow represents negatoresemption externality
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Figure 8: Negative Consumption Externality
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4.6 .Solutions

According to Abrams the solution is not in watectse, but in eradication of
poverty at national, institutional, and individulgvel. Otherwise it is not possible to
achieve universal coverage. Eradication of povertglosely connected to development.
Furthermore, Abrams points out, that there are nfmople who die from water related
disease, however, there are just very few people dik of thirst, which shows that
everybody has water supply, however, not safe. rileroto solve problem of water
coverage, poverty need to be eradicated at fitsthErmore, movement from single sector
(water service provision) to economies, society aoldics will help to solve this issue and
save millions of lives. (Abrams, 1999) In ordeffight against water scarcity international
and intersectoral and international cooperatiarersessary. (FAO, 2010)

Poor would be served with getting access to pipatemrather than by general
subsidies. Tariffs should be increased in ordecdwer the costs of service in order to
enlarge coverage. Subsidy needs to be targetedtlgite the poor expansion of piped
water network should be emphasized. Moreover, people need to have opportunity to

decide amount of consumption. Fair metering habetantroduced in order to increase
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operation efficiency and meters needs to be irstalhcreasing tariffs at the level of the
cost will, however, influence real income of theopwhich spend majority of their income

for water. (Walker, Ordonez, Serrano, Halpern, 3000

4.6.1. Groundwater as a Solution

From 300 million people of Sub-Saharan Africa 809& lin rural areas. In order to
meet demand for water, groundwater is the only dppdy for rural Africa. However it is
not easily accessible and thus knowledge and r&seme vital. Other options are not
reliable, difficult and expensive to develop, moreo surface water has high potential to
get contaminated and there is a need for pipingt ithe point of need. Additionally,
rainwater harvesting is expensive and there is ieedegular rainfall through the year,
which is often not possible. Groundwater usage masy advantages compared to
alternative water sources. Groundwater is very mamb because it is not influenced by
draught and it can be accessed exactly wherengesled. Moreover it has perfect natural
quality and based on natural conditions it is sedw@gainst contamination. Furthermore no
prior treatment is needed and accessing groundugatdreap. However, basic problem in
this issue is lack of finance, which limits deveilognt of technologies needed for
accessing groundwater and slows down progress dgwachieving universal coverage

with water system. (MacDonald, 2009)
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5. Conclusion

Insufficient access to water as well as consumptibwater of poor quality and
quantity contributes to considerable number of lieaamong the worlds poorest
population. Water scarcity in sub-Saharan Africdbash cause and effect of poverty and
without eradication of poverty and sustainable tlgwaent, assuring access to water is
impossible in majority of developing countries. Sedtharan Africa is trapped in a water
poverty cycle and is unable to escape, since inateqgaccess to water slows down
development as well. Insufficient access to watecdused by financial and institutional
capacity, lack of infrastructure, poor and ineffiti management practices, corruption and
it results from political process, actions of thevgrnment and policies designed by
corrupted officials who favor the rich and disacheaye the poor. As a result of poverty the
region, water taxes and charges are too low, thus hard to cover operation and
management costs of water projects.

Furthermore, problem regarding to privatization vediter sector was discussed
within the thesis and water financing was analyMdreover, current pricing system was
criticized and it was explained how low tariffs aiméppropriate subsidies harm the poor
and contribute to water scarcity.

Economic analysis has proved the hypothesis testiéas work and has shown that
amount of renewable freshwater resources does an@ mpact on access to improved
water source, where as corruption influences adoesster. Regression analysis detected
negative relationship between corruption and peegen of households connected to
improved water source, i.e. the higher corruptiom lower coverage with improved water
source. In addition, based on results of regresaiatysis, there is negative relationship of
GDP per capita on access to water among urban gigul which refused initial
assumption that the richer country is the mordyikiewill provide infrastructure to assure
water coverage. Negative relationship could be a&rpd due to relative decrease of
proportion investment into urban water system. G@Bwth can also have negative
influence on a sector as other investments mayrbecieasible that were not feasible
before and hence funds for water system are shiftexhother type of placement. Since

water sector accounts just for insignificant portiaf investment in sub-Saharan Africa,
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government is indifferent to invest into water secnd for this reason finance is used
elsewhere.

In order to improve the current situation, attemtas well as investments of the local
government needs to be attracted to water sectaerviariffs for those who are willing
and able to pay needs to be increased, corruptoon the water sector has to be mitigated
and effectiveness of subsidies needs to be imprdyedneans of targeting subsidies
directly to the poor. Investment into water sectag essential tool for efficiency
improvement and enlarging network of water coveragsuld contribute to GDP growth
followed by poverty reduction gains in terms of isb@and economic benefit and reduced
spending in the health sector. The solution liegriproving effectiveness of the current
management practices, reducing wastewater anddeskastallation of metering system
and reducing losses. Solutions which will accestetground water, such as building wells
or dams for water storage are impossible due tgingscapital since sub-Saharan Africa
belongs to one of the world’s poorest regions. Thias only option for such a solution
would be through injecting economy externally byame& of help from international

donors.
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7. Supplement

7.1. Data for sub-Saharan Africa, year 2008

Improved watgImproved watg Improved |Renewabls
source, rural| source, urbar] water source} internal GDP
Country (% of (% of mean (% of | freshwatef CPI | per
population witl population witl population | resources capita
access) access) with access)| per capital

Angola 38 60 49 8213 19 4671
Benin 69 84 76,5 1189 31 771
Botswana 90 99 94,5 1249 58 70%0
Burkina Faso 72 95 83,5 821 3pb 528
Burundi 71 83 77 1246 1.9 145
Cameroon 51 92 71,5 14302 2{3 1243
Cape Verde 82 85 83,5 602 5/1 3071
Central A.R. 51 92 71,5 32494 2 458
Chad 44 67 55,5 1374 1,6 766
Comoros 97 91 94 1865 2,5 824
Congo,D.R.. 28 80 54 14006 17 18D
Congo, Rep. 34 95 64,5 61409 1{9 32p1
Equatorial G 42 45 43,5 39442 17 28103
Eritrea 57 74 65,5 568 2,6 336
Ethiopia 26 98 62 1512 2,6 321
Gabon 41 95 68 113247 3,1 100B7
Gambia 86 96 91 1807 1,9 49%
Ghana 74 90 82 1298 39 1272
Guinea 61 89 75 22984 16 384
Guinea-B. 51 83 67 10156 1,9 538
Kenya 52 83 67,5 534 2,1 773
Lesotho 81 97 89 2552 32 778
Liberia 51 79 65 52723 2,4 227
Madagascar 29 71 50 17634 3[4 495
Malawi 77 95 86 1087 2,3 288
Mali 44 81 62,5 4722 3,1 686
Mauritius 99 100 99,5 2168 5% 7337
Mozambique 29 77 53 4481 26 441
Namibia 88 99 93,5 2892 4% 4211
Niger 39 96 67,5 238 2,4 364
Nigeria 42 75 58,5 1462 2,7 1370
Rwanda 62 77 69,5 977 3 458
Sao Tome 88 89 88,5 13610 2|7 1084
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Improved Improved Improved | Renewable
water source| water source| water source| internal GDP
Country rural (% of | urban (% of [ mean (% of | freshwater| CPI | per
population population population |resources p¢ capita
with access)| with access)| with access) capita
Senegal 52 92 72 2113 3,4 10y9
Sierra Leone 26 86 56 28778 19 352
Somalia 9 67 38 672 1 29
South Africg 78 99 88,5 918 4,9 566
Swaziland 61 92 76,5 2261 3,6 2482
Tanzania 45 80 62,5 1977 3 503
Togo 41 87 64 1781 2,1 44
Uganda 64 91 77,5 1232 26 456
Zambia 46 87 66,5 6355 2,8 1165
Zimbabwe 72 99 85,5 984 1,8 3139

Source: own processing based on World Bank and Transparency International data.
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