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ABSTRACT: The target of the Goal 7 of Millenniwn Development Goals (MDG) 1s to halve by
2015 the number of people without sustainable access to safe dnnking water and basic sanitation.
The last few years have witressed a m lewant increase in the international concern towards water
sector in developing countries, and an e stment incease 1s emvisaged for the next decade. In
wview of increase d imvestments, monitoring efforts ae required for the sake of efficiency and sound
decision making in the water and sanitation sector. Available methodologies for measuring water
poverty and water access show some drawbacks when applied to practical tracking of the water
sector peformance. A case ismade in this chapter for the adoptionof EASSY (Easy o get atlocal
level., Accurately defined. Standard and internationally applicable. Scalable at all admimstrative
levels, Yearly updatable) vanables locally collected for monitoring water and sanitation sactor.
Implementing EASSY indicators will eertainly require a proper definition from the scientific
community and academia. the imolvement of donorsand civil society, and government willingness
to implement measures to collect them.

Kevwords:  Water and sanitation access: Human development: Water poverty: Monitonng indice s

1 INTRODUCTION

Mowadays, reducing ponerty 1s thought to be a responsibility of the gevernments and as anobjective
of donors support. This driving idea was heavily reinfomed atthe UN Millenninm General Assem-
blw. when the Mill ennizon Develapment Goals (MDG) of halving the proportion of the world's
population living in extreme poverty by 2015 was agreed by all member countnes of the United
Mations.

Traditionally, poverty reduction was focused on increasing economic growth at the national
level. Whilst this may be necessary, it 1s not sufficient, since it neglects the di stribution of assets
and income. Poverty reductionis indeed a complex 1zsue and many factors need to be taken into
account, such as education, employme nt genemtion and food security, among many others. Water
sector has al so very much to do with poverty reduction strategy: goals and targets specific to water
and poverty were also agreed at the Milennium Assem Wy and at the World S it on Sustainalie
Develapment .

Goal 7 of the Millenmivm Development Goals deals with emimnmental sustainability and
addmsses the water supply 1ssue directly, One of its tamgets, Target 10, is to “halve by X015
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the proportion of people without sustainable access to safe drinking water and basic sanitation™,
with 1990 being established as the haseline year. As aconsequence., mor atlention was dawn from
international donors to the water and sanitation sector by Target 10 and, in the past few years, sew
eral mports were written, atempting to assess the investment requirements for attaining it. Results
obtained are disparate. the actual cost required to fulfill Target 10 being estimated in a range that
spans from US% 9,000 million to 30,000 million per year (Toubkiss, 2006}, which to a certain
extent reflects the utter difficulty that such forecast entails. Whatever the actual e quired imvest-
ment would be, it can be fowseen that a relevant growth on investme nt for water and sanitation in
developing countries is going to take place in the next few years. Moreover, iIncreasing awareness
in donor countries on aid efficiency and alignment with receiving countries priorities will lead to
chamneling of additional funds through national budgets. Then, sound water sector performance
monitaring will be required for the sake of efficiency and for the effective resources allocation at
the national level.

This chapter tackles the challenge of analyzing the current status of monitoring water poverty
in developing countres. It is worth noting that the chapter will necessarily provide a hiased wision
from development practitionars, due to the experience of the authars in the Spani sh NGO Ingenieria
sin Fromeras (Engineering without Borders). The economic study of the current state of water and
sanitation sector 1s addressed in Section 2, and a demonstmtion is povided as to the need for
proper monitonng of water sector performance at the national level. Meither traditional 1ndicators
of water supply access are able to prowvide a sound methodology for water sector monitoring, as it
is shown in Section 3. Ananalysis of chamcteristic s of Hater Poverty Index (W PL) ( Sullivan, 2002;
Lawrence et af., 2002) for tracking the water and sanitation sector in developing countnes is made
in Saction 4. The relationship between water poverty, human development and human pove rty is
analysed and it 1s seen that. even though WPl 1s the best tool available nowadays for measuring
water powverty, itis still notappmwpriate for tmcking the pe formance of water sector at the national
level. Appendixes containing the detailed statistical analyses in which the conclusions are based
in am included at the end of the chapter. Finally, the chapter ends with a discussion where it is
concluded that there is a urgent need of EASSY (Easy to get at local level, Accurately defined.
Standard and internationally applicable, Scalable at all admini strative levels, Yearly updatable)
variables for the sector, which could be included in sector information collection mutings in low
income countries. It is firmly believed that all stakeholders such as academia. governments, civil
weiaty and donors should reach a consensus as to the adoption of the above mentioned EASSY
indicators.

2 THE IMPORTANCE OF MO NMNITORING WATER SECTOR PERFO EMAMNCE

According to OECD data, committed i cial Devel opment Assistance (ODA) for Water Sechor
amounted LS5 45,360 million between 19935 and 2004 (Jimeénez, 2006). According toother esti ma-
tions (Briscoe, 1999; Global Water Partnership, 2000}, annual imve stment in Water and Sanmitation
in developing countries (excluding waste water treatment ) amounted to 155 16 000 million at that
tima. In the mid-1990s, the estimation of contributions coming from main agents was the following
(Camdessus, 2003):

Local public sectar: 65-70%

Local private sector: 5%

International donors (including NGO's): 10-15%
— International private sector, 10-15%

Mevertheless, the situation has changed in later years. On the one hand, international donors
and NGO s have increased their participation (QECD, 2006), and on the other hand. international
private contn bution has decreased from USS 3700 million average engagement in the late 19905
down to less than 2,000 mullions in the last four years (World Bank, 2008). The contribution of
local public sector must be considersd as stationary at best (Camdessus, 20033, as many developing
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Figure I, Waler sactor Financing evolition festimation ).

countries have adopted economic plans that limited public expenditure. sometimesas a equirement
to receive international aid.

Reducing infrastructure imvestments has been a normal mechani sm to decreass public expendi-
ture, while expecting that the international private inve stme it would cover the shorfall.

This fact also explains the rduction of World Bark financial support for infrastructures in later
years (World Bank, 2003). An estimation of actual sector financing is shown in Figure 1.

As Figure 1 shows, the total ODA contribution has increased up to around 20%, international
private sector has decreased down to around 7%, local public sector remains at around 60%, and
there is an important growth on local private sector to around 1 4. This increase 15 due o their
share of participation in operation and maintenance, as well as to the lack of rsponse from national
governments to the demogmphic pressure inlarge cities.

International aid for water sector have attracted more attention from donors whichare making an
effort to improve aid effectiveness, as expressedinthe Rome Ded aration en Aid Harmonization,
in February 2003, and the Pariy Declaration on Aid Effectivensss, in Mawh 2005, The Eumpean
LUnion has adopted its own commitme nt in the Fwrapean Consensus on Develapment, February
2006 (EU, 2006). Ald effective ness impmvement is based on the principles of:

— Ownership, meaning that partner countrie s exercise effective leadership over their development
policie s and stmtegies, and coordinate development actions.

— Alignment, meaning that donors base their overall support on partner countries™ national
development strategie s, insti tutions and procedures.

— Harmonisation, meaning that donors” actions will become more transparent and ecollectively
effective.

— Managing for msults, meaning that they would have results-onented frameworks.

— Mutual accountahility, meaning that both donors and partners are accountable for resul ts.

In practical terms. at least 8 3% of aid flows will be reported on gove rnment’s budge tand will use
public financial management systems (Fariy Declamtion). That will lead to the fact that the great
part of aid will be channelled through sectoml or general budget support, thereby considembly
incraasing the concerned ministry’s budgets. Research evidence show s that so far budget support
has not improved national aceountability significantly ide Rienzo, 2006). Moreover, the OECD
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has committed to raise the amounts destined to aid with wespect to the 0.25% of Gross National
Incame (GHI) which was registered last year (Gupta ef af. . 2006). In keeping with that trend, the
15 wealthier countries of EU hawe agreed to spend 0.51% of GNI in 2010, and 0.70% in 2013
(LM, 2005). Furthermome, United Mations has declaed the decade 2005-2015 *Inicrnational
Decade for Action: Water Jor Life” (UN, 2004). The Resolution states that the main goal of the
Decade should be a greater focus on water-related issues at all levels and on the implementation
of water-related progmmmes in order to achieve internationally agreed water-related goals (UM,
2006). With this background. it is to be expected that funds for water sector channelled thmugh
national governments in aid recipient countries will increase. According to our estimates, this
means that around 70% of total financing for the water and sanitation sector in those countries,
and around &% 20,000 millon a year will be channelled through national governments (Jimenez.
2006).

This context highlights a very important problem for NGO and development agencies in the
field. namely, how to monitor national government’s policies in a short term basis to ensure an
effective expenditure of funds. As anexample, the last revision of the (fobal Budgel Suppart for
Tanzania (years 1995-2005), states that * poverty i mpacts remain uncertainfor the last half decade.
the most relevant period, because there has been no household survey since 20017 (Lawson &
Rakner, 2005). Thus, the ability for tmcking the performance of national governments remains
crucial to fight water poverty and increase access to services, water and sanitation included.

Sectomal Budgel Suppert such as water or health is usually based on annual reviews done jointly
by donors, government and other actors (private ., civil socie ty) where pa formance isto be assessed.
The main problem 1s the inexistence of reliable and objective indicators to make this assessment.
Continuing with the same example as above, Jint Haler Sector Review in Tanzama 2006 occurred
without having a set of appropriate indicators and therefore, being impossible o measure results. A
too big time-lag between funds disbursement and outcome measurement should be avoided, since
that would prevent political aceountability regarding penverty reduction decisions. That1s why, from
development pmctitioners” perspective, there 1s a stiong need to set international indicators that
fulfil some requirements:

— Sensitivity in short term penod, that allow s pe formance monitoring.

— Possibility to be measured in a bottom-up approach, allowing the establishment of regional
trends.

— Easyto measure and co st-limited, al lowing those to be integrated inthe sector information system
inlow income countries.

3 TRACKING WATER SECTOR PERFORMAMNCE USING MDG INDICATORS

The mostimportant monitoring task in the water sector is being carried out at the international level
by the WHO and UNICEF Joim Monitaring Pragramme Br Wat er Supply and Sawiiation (IMP),
whose main goal is to track the fulfilmentof the Millenivm Development Goals. The target being
“to halve by 2015 the proportion of people without sustainable access fo safe drinking water and
basic sanitation™ (UM, 2003; WSSD, 2002), the most suitable indicator for it is the number of
people having “access o improved” water sources {WHO/UNICEF, 2000, 2005), Improved and
not improved sources are defined in Table 1.

According to the Waler Supply and Saniation Usllaborative Conncil (WSSCC) task fore,
people are said to have access to impmwved water supply if they have access to sufficient drinking
water of acceptable quality: as well as sufficient quantity of water for hygienie purposes.

Ther are seveml examples of how these definitions can be differently inter preted. Only recently
have countries like Mozambique recognized mpe pump water points as impreved aoeesy (WaterAad,
2005), even if it fits into the defintion given abone. In ruml Tanzania, “the basic level of service
for domestic water supply in rural areas shall be a protected. yearround supply of 25 Liday of
potable water per capita, through water points located within 400 m from the furthest homestead
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Table 1. Tmprowed and nol improved water sonnces (W HOOUINICEE, 2005).

Tmipronved Nol improwad
Walker supply Pipad connestion into dweallin g, plot, or yard I nprotectsd well

Public tp or slandpipe Inprotectad spring

Bomzhole Werndor—provided waker

Protected dug well Bottled water

Protected spring Tanker truck—prowvidied water

Rainwater Rivear, stream, pond, or laka

and serving 250 pemsons per outlet”™ (Gowvernment of Tanzania, 2002). However, this very water
point would serve 5300 people in a radius of ot more than 300 m in Mozambique (Gowvernment
of Mozambique, 1995). On the other hand, whatever the definition, aceess 1s usually caleulated
through household surveys, thus including personal interpretation about what accevy means and
therefore not as objective as police prond sions say: Much more could be discussed about this i1ssue.
since the coverage figures produced by technology indic ators do not give enoughinformation about
the quality of the water provided or about 1ts use (WHO/UNICEF, 2000). Similar analysis could
be made with the indicator for sanitation access, but many of its imitations and drawbacks ame
described elsewher (WHO/UNICEF 20035). Then. even though these are the most widely used
indicators relating to water and human poverty, as the above examples show, they have not proven
to be accurate enough, leading to difficulty in interpre tation of available figures. Independently
of the m sults provided by this short analysis, tracking water sector palicy and performance 1s not
only related to access, but to several other aspects that need to be measured. as Integrated Waler
Resemrees Management approaches indicate (European Union, 2006). Mext Section focuse s on the
characteristics of Waler Povert v Index (WP for that purpose.

4 TRACKING WATER SECTOR PERFOEMANCE AT MATIOMNAL LEVEL USING WPl

WPl is an agere gated indicator with a bmader scope thanthose of MD G, defined by a large number
of scientists in consultation with concerned stakeholders (Sullivan ef @l . 2003), [t contemplates
five subcomponents: Resowrces, Access, Use, Capacity and Environmeni, thus being a much mor
comprehensive approach ever used for measunng water poverty.

This section deals with the applicability of the index for water sector monitoring at the national
level thiugh two different approaches:

— Bections 4.1 and 4.2 show the results of an analysis of the wlationship between WPIL and the
most relesvant country development indicators, such as the Human Development Index (HDI,
the Human Poverty Index (HPL), the Gross Damestic Praduct (GDP) per capita expressed in
mirchasing power parity (PPP) in current international dollars, and the Falbenmark Index (FI).
This provvides an everview of the added information provided by WPL as well as new ideas forits
definition. Section 4.3 studies the ability of WPI index to differentiate among countries in terms
of key indicators. Some limitations are identifie d: narrow ranges of variation and population
concentration {especially in the Environment subcomponent of the WPI). Detailed analysis is
presented in the statistical annex.

— Section 4.4 makes an overview of WPI applications at different scales, including an analysis of
ke y issues identified for monitoring use.

4.1  Maer poverty and human development

This subsection is infended to provide insight into the relationship between Mader Poverty Index
(WP, and Huwman Development Index (HDI). Detailed figures are provided in Appendix 1.
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The relationship between WPI and HDI has been pointed out recently (Mukheni, 2006). The
author concluded that the water poverty of a mation is not related o water scamity but. rather.
with the development level and per capita GNP A s analysis shows, there are many different HIDI
situations fora given salue of the WPI resources index. This confirms that the i nitial conditions in
terms of water re sources have not been significant for countries deve lopment.

According o the WPIL methodology (Sullivan, 2002 Lawrence f al., 20032), the sub-index of
resoume s 1s computed by taking into account infernal water re sources and external water inflows
in each country. Resources are expressedon a per capita basis (Lawrence &f ol , 2002). However,
as pointed out by Sullivan e af., (2003), the variability of water resources 1s a factor that is often
overlooked in water and poverty analyses. The key factoron defining the contribution of resources
in the overall water poverty of a given community (both at national or local scale) should be the
actucl resource availabilit y rather than the quantity of water resource s. Water is fugitive {Savenije,
2002) and either costly infrastructure s or good hydrogeological conditions are required for water
storage. This 1s why an inferesting relationship to be studied would be the one existing between
WPl and exploitable water resources (instead of total water resources). Exploitable water re sources
are defined as “the water resources considered to be available under specific economic and enw-
ronmental conditions™ (FAQ, 2003). The computation of exploitable water resoumres contempl ates
factors such as dependahility of the flow, extractable groundwater, and minimum flow required for
non-consumptive use. Unfortunately, estimations of exploitable water resources ar mot easy and
neeck ddata are only available fora imited numberof countries inthe AQUA STAT database (FAG ).
mostof them being either developed c ountries or developingcountrie s of semi-arid or arid regions.

Tmditionally, the key indicator for water poverty 1s the access o improved soures of water.
Aeceessis the second sub-index integrated to the WPl methodology, accounting for three indicators,
namely, percentage of sale waler access, percenlage of saniiation access and an index afirrigation
(Lawmnce & of., 2002). Analysis shows (see Appendix 1) that ther is a fair linear wlationship
between HDI and WPl Access sub-index, with a correlation coefficient of 0.75. Extreme poverty
cannot be overcome without adequate access to water [Sullivan ef @l , 2003), o this elationship
between HDI and WPI Access appe ars to be meaningful.

The WPl Capacity sub-index is the one which shows the best relationship versus HDI, with a
correlation factor of 0.88 (see Appendix 1). Quantitative indicators for the Capacit v sub-index are:
GNP per capita, under-5 mortality rate, UNDP education index and Gini coefficient (Lawence
el ., 2002). Then, the high degree of correlation between WPl Capacity and HDI can be expacted
since the sub-index is hased on the same data that contribute to the HIDI. It is obvious that assessing
the capacity of people to manage their own water resources 1s erucial for a sound assessment of
water poverty. However, a discussion could be opened as o whether curent WPl Capacity sub-
index is really giving added information to the WEI or just mimicking HDI. It is worth noting that
no specific information about water sector itself 1s considered for WP Capacity estimation at a
national level. Data such as the number of water technicians per capita, the people with university
degme in water sector, or the number of water management entities could perhaps enhance the
Capacity sub-index by adding sector-specific information.

Mo relation is found between WPI Use sub-index and HDI isee Appendix 1). Misuse of water
is common in some developed countres (e.g. Spain scores 9.8), and some medium and low HID1
countries can score better in this factor, like Sudan (14.6) or Mauritania (14.3). Mukheri (2006)
found a direct m lation between WPI Use sub-index and percapita GMP to a given threshold iabout
IS5 10,000 PPP), after which the relation become reverse as a possible indicator of efficiency
achieved after a certain level of development.

Values of the WPl Environment sub-index display considerable scatter when plotted against
HDI (Appendix 1). 1t is seen that only highly developed countnes are able to score high values
(i.e. 14 or abowe) in this factor (in particular, those of temperate and humid elimatic conditions, as
can be derived from a closer look at the WPl datahase), while almost every situation is possible
under a value of 13. Themr is aclear pre@rence of countries to get 11 points, whatever their level of
development (Appendix 1), As aconsequence. no clear conclusion about emvimnmental conditions
and its relationship with poverty or development appears to be possible below 2 WP value of 13,
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Further analysis of HDI-WPI relationships has been performed using Factorial analysis with
the same dataset used previously by Mukheni (2006). A detailed presentation of the analyses
done is shown in Appendix 2. Main results show the follows: First, it 15 worth stressing that
Use, Environmental and Resowrces components of WPl contribute in a similar amount to the
description of the variability of the dataset. Capacity and Access components, which are highly
correlated. contribute al so ina similar amount: however, both contribute inthe same factor. Specific
contribution of decess component of WPI has been found, but marginal . Almost null contribution
of fac tor specifically elated with Capacdity component has also been found.

[t is also remarkable the high cormelation between Capacity component of WPI and HDI. This
could be used in two different manners. Firstly, as an argument to redefine that component, pro-
vided that the msults are almost identical to the HDI itself. Note that this supports the previously
introduced notion that the Capacity component should be evised inorder to include specific infor-
mation ®lated to water and sanitation sector. And conversely, provided that HDI and Capacity
component are s0 much corm lated at state level, HD1 distributions at smaller geographical scales
{local, regional, ete.) could be used to approximate Capacity component at those scales if other
data 15 unavailable. Although the correlation using data at other scales has not been checked. the
hypothesis seems masonable. The same analysis could be applied to Access component of WP
and HDI, howeverit is worth noting again that Aceess component contribution 1s small but much
higher than that associated to Capacity component (compare sixth and seventh unmtated factors
in Table 3 of the Appendix 2).

Finally, another result of the analysis concerns the contribution of Fafkenmark Index (F1). intro-
duced in the analysis following a previous work by Mukherji (2006} [t can be concluded that the
correlation between Falkenmark Index and Resouwrces component of WPl 1s strong enough to con-
sideronly one of both ata first level description. In that situation more than 902 of the varability
of the overall system is kept. and sariability of all variables is explained in. at least in 85% of
cases. However, for a detailed comparison between countries. its inclusion could be considered.
as it provides more information about the varability of the system than, for instance. decess or
Capacity components (especially if HDI 1s available).

4.2 Waler Poverty and luman poveriy

Relationship between WPI and the Human Fovertw Index (HPI) has been analysed with factorial
analysis, following same steps of previous subsection (Appendix 3). Also the decimal logarithm
of the Girass Domestic Praoduct (GDP) percapita has been inc luded.

Results show that the inclusion of loganthm of GDP and HPI modifies neither the statistical
behaviour northe conclusions of the analysis of just WPl and HDI presenfed in previous subsection.
On the other hand. logarithm of GDP, has the same behaviour as HDI . consequently it shows also
a high corelation with Capacity and Aceess of WPL Instead. HPI tends to discriminate cases
{countries) more relevantly than FL, although the spe cific contribution of HPI to the overall vanance
15 much lower than that of FI.

In any case. it is worth noting that WPl has much lower statistical corelation with HPl than
with HDI ar GDP Or, inthe same direction, WPI is more stongly elated to HDI and GD'P than to
HPIL. A comllary is that HPIl provides more complementary information fo WPl than HDI or GDE
Appendix 3 presents detail s and further analyses of resul ts.

4.3 Waler Poverty ndex and population disiribution

Previous sections have focused on the analyse s of WPI and its relations hips with otherindices using
data at country level. All countries have beentreatedas equally rlevant casesfroma statistical point
of wview. However, population varies significantly among different countries, thus the capacity of
discrimination of the different variables as regards to people will be distinet from that indicated pre-
wviously In this subsection, results from afirstapproach to the influence of countries” population are
presented as a tracking indicator forW Pl usefulne ss at the state level. Firstly, a comparison between
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HDI and W Pl was made intermsof population distribution among index s values. Secondly, analysis
was deepened to the WPI sub indices. Detailed analysis is presented in Appendix 4.

WPl concentrate s populationina short mnge: 2,822 million people. 1.e. 4 5% of world population,
layin 1/ 20 of the index scale. Country™s concentration without conside nng their population shows
mom even distibution, yet 51% of the countries fitinto 3/20 of the WPI scale, and three values are
taking more than 15% of the total number of countries each. In both cases, Human Develapment
Index gets a better distribution of countries along the index scale. with a maximum of 28% of
population in 1/20 of the scale, and only one case of 1/20 of the scale with more than 15% of
countries.

A separate study of populationand countries distributionagainst eac h WPl sub-indice s was made
inorderto shed light as to why WPl minimizes the differences in the final result. The resalution of
WPl drops dramatically by the Enviromaent sub-index, whilst Resonwrces and Access sub-indices
shiow the highest resalution. This seems to mflect the fact that Resources and Aecess are apparently
the WPl components which are easier to quantify by traditional indicators and variables. On the
contmry, enviranmental condi tions ar more difficult o quantify by objective indicators in the WPIL
Sullivan & Meigh (2007) state, from a comparative study of pilot sites at local scale, that further
work needs to be done in onder to identify variables to mpresent the Ewnwvirawmen! compone nt,
particularly in urban aras. This improvement is also needed at the national scale.

4.4 Applicavion of Water Foverty Index av differen spavial scales

Several methodological applications of WPI at different scales have been published in recent years
(Lawmnce e al., 2002; Sullivan et af., 2003; Cullis & O Reagan, 2004 Heidecke, 2006: Sullivan
& Meigh, 2007). These include national, district, basin and community levels. The authors have
analyzed in detail the particularities of the application of WPl methodologies at different scales.
and the suitability of the index to make comprhensive assessment of the water sector in a given
region has been demonstrated.

The abowe mentioned WPl methodology was applied to the case of Benin at regional scales
(Heidecke, 2006). In that work, the performance of the WPI was analyzed in terms of the accuracy
of the data integrated to the WPIL. The calculation of the WPl would be influenced by the quality
of the datasets, which may vary with their countries of origin. A straightforward conclusion which
can be derived is that WPl results can only be as accurate as the data imvolved in the calculation
{Heidecke, 2006). This is anevent that a proper evaluation of the WPI should always conte mplate.
Most variables included in WPI calculation need o be callec ted from country of ficial departments
{either at local, regional or national scales) but many of that variable s are defined differently
among countries. Then, countries with loose definitions with respect to, for instance, water access
or sanitation might score better than othe s with a stricter regulation, which might not necessarily
reflect the actual situationofthose countries. Thisfactisa commondraw back for all waterindicators
and has been also pointed out recently by Sullivan & Meaigh (20071,

Some proble ms have been reported when applying WPI for monitoring purposes. Forinstance,
at a national scale. current WPl cannot be used for tmcking the water sector performance of
a given country since the WPI definition used is related to the rest of the countries (Lawmnce
el @l 2002). This mational WPl methodology is able to produce a ranking of water poverty for all
countries. However, the increase of WPI ina country during a give n time period may not reflect a
real imprrvement but could actually be due to the worsening of other countries.

The ability of tracking the time evolution of water poverty in particular areas, where a given
action or program is (or has recently been) implemented is crucial for development practitioners.
Cullis & O Reagan (2004) applied the WPl methodology to study the water poverty status in South
Africa. Aecess and Capacity sub-indices needed to be computed with the last census available
which has not been updated since 1996, which entails that the impact of actions developed to
impmve both subcomponents since 1996 could not be reflected in the final WPI results.

From our pointof view, the main challenges facing the application of the index atvarious scales
are as follows:
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l. Data collected to compute the sub-indices are not consistent between different spatial scales.
meaning that spatial comparison is only possible between the same scale units itwo countries.,
two regions, or two communities). The contribution of a given improvement in one scale may
not be reflected in the upper lewvel, thus it 1s not integrative as to be up-scaled in a bottom-up
procedure. In fact, varables at the community scale ean be quite qualitative whereas variables at
national scale are based on quantitative assessment of international organizations and wsearch
cemters, which makes it very difficult to establish the relationship between different scales.

. The possihility to update national WPl data. as currently defined. is very time-distanced. The
fact that some data setsare hased on household surveys. ar similar national level data collection
routines make very diffic ult to assesthe improvements made ina givencountryina given period.

[

COMCLUSIONS: THE NEED OF EASSY INDICATORS

4

There 15 an urgent need for having adequate performance indicators to track improvement in
water sector in developing countne s. The volume of funds channeled thmugh local public entities
represents around 60% of total ime stment in the sector, and will increase in the next years with the
majority of funds from international cooperation being channeled thiough the public sector.

The Water Poverty Index has proved to be highly reliable to describe the wate r situation, since.
unlike othe rdetermin stic water-re source assessment models, 1texplicitly contemplate s the impor-
tance of political, institutional and emvironmental issues. Recognizing this fact, some constraints
have been described in this chapter about WEI asa pmctical tool to be widely used by developme nt
practitioners.

Comparison with other relevant country development indicators, as HDI and HPL, has helped o
understand WPl itself and relationships betweenits sub-1 ndices. Factorial analysesofdata presented
by Mukhern (2006) and some additional indicators have been presented. WPI has beenconfirmed
to display a higher correlation withHDI and logan thm of GDP than with HPI or Falkenmark Index.
Highe st correlations have been found between HDI and Access and Capacity sub-indices of WP,
Alwvahigheorrelation between Acvess sub-indexand WPL as a whole has beenobserved. A detailed
look at the results has shown that contributions of Exvironmental, Use and Resowees sub-indices
of WPl are equiliraded, 1 2. they descrnibe variability in a similar amount and in complementary
aspects of the data. Instead, Capaciry and Acvess sub-indices both represent fundamentally the
same variability: different from ones of thee previously cited sub-indices. but equivalent to that
of HDI and GDP A reduced contnbution of dccess sub-index by itself, apart from that included
in HDT and WPl Capacity sub-index. has also beenidentified. with a weight less than 20-25% of
other sub-indices. Thus, as a general rule, HDI can be used to accurately approximate Capacity
sub-index, at least at state level while its non-sector-focus nature 1s unsolved: andeven more | Aocersy
sub-index can be also approximated by HDI, if a small eduction in W Pl variability is admissible.
On the other hand, a preferred wlationshi pof Falkenmark hdexwith Resowraes sub-index ha s been
confirmed. Extension of these analyses to sub-state WPl applications could confirm these trends
and could open the disc ussion about the information contained in the varables definition.

Finally, with respect to W1 statistical analysis, world population histogmms among WE frac-
tions at country level have been presented (see Appendix 4). It has been found that a narrow range
of variation of the WPI Erviremment sub-index concentrates, notonlynumber of countries, but alsa
world population. situation more evident among Aid recipient countries. Thus, WPl methodology
at state scale shows reduced sensitivity to discriminate country and population situations, e spe-
cially in wlation with emvironmental 1ssues. The application of WPIL at national level is based on
internationally available data to mnk countries, which make its use for monitoring national water
policy performance not possible, since some vanables ae based oncensus rpeated every 5to 10
years in the best case scenario or in the information contained in world atlases. Moreover, ranking
does not give direct information on the performance of a given country but its comparizon with
others peformance.
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The application of WPI at other scales (basin, region. community) has been proved to be valid
and meaningful, but since the variables used at different levels are not exactly the same, the
establishment of comparisons is not stmightforward. This might happen as well within the same
geographical level in a given country, when variables ae not accurately defined (thus allowing
different interpretation) or are taken from differe nt years. Actual differences on the vanables used
at different scales makes impossible to define a nested bottom-up index thatcould be integrative. On
the other hand, even the use of very simple practical indicators, such as those defined for tracking
the Millenniwm Develapment Goals, meed further improvement in definition and application to
ensure appropriate implementation.

Given the importance of tme king water sector’s performance on a yearly basis, it 1s crucial to
include water sector-specific data collection mutines, as it is implemented in other hasic woeial
sectors suc has health. This entails that, inthe short term. information has to be easily available at
the loc allevel at areasonable cost. evenif some measurement of some variables. suchas resourcesor
emvironment, have to be oversimphified. Including routine data collection at the lowe st appropriate
level would enable at the same time a better tracking of tmnsparency and accountability at all
level s, as well as national awareness on the importance of systematic data collection. Existing data
prvided by infernational institutions has the advantage of making a firsteut comparison possible,
but it suffers from the lack of reliable country owned information.

The adoption of EASSY (Easy to get at local level, Accumtely defined. Standamd and interna-
tionally applicable, Scalable atall administrative levels, Yearly updatable) sariables for monitoring
water sector performance will certainly require a proper definition from the scientific community;
the involve ment of donors and envil society, and government willingness to impleme nt measures to
collect them. It will be neede d to complement other geogmphical, emvironmental and hydrological
information syste ms inorderto define an internationally agreed reliable and updatable Barer Seciar
Indicator that can be useful to monitor national water sector’s performance over time and space.
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APPENDIX 1 WATER POVERTY INDEX VERSUS HUMAMN DEVELOPMENT INDEX

Appendix 1 illustrates the relationship between Waler Foverty Index (WPL, and Human
Development Index (HDT), from data included in the UNDP Report (2005) and Lawmence of of.
(2002). A total of 146 countries are considered. Donors and aid recipient countries have been
separately ide ntified.

Figumes 2 to 7 present HDI versus WPl relationships. As Figures 2 to 4 show, ther is a well-
defined linear relationship between HDI and WPI (R® = 0.66) which becomes more strongly
correlated with WEI Access component (RY = 0.75), and WP Capacity (R = 0.89). O n the other
hand, Figures 5 to 7 show mo correlation among HDI and the Resoweeyr, Use and Environment
WPI components.
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Figure 3.  Huwman Development Index versus Access component of Water Poverty Indes.
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APPEMDIX 2 FACTORIAL ANALY SIS WATER POVERTY INDEX AND HUMAN
DEVELOPMENT INDEX

Appendix 2 provices a factorial analysis of HDI—WPI relationships using with the dataset previ-
ouslyused by Mukherji (2006). Table 2 prese nts the correlation matrix. Boldfaced numbers indicate
correlaton higher than 0.8 and underlined numbers correspond to relationships shown in Figures
2 to 7. Relationshi ps between HDI and WPI, WPI-Capaciy and WPI-Access are reflected here.
The table shows the relatively high correlation between Accesy and Capacity subcomponents, and
Aevesy and overall WPL.

Table 3 presents the factors (linear combination of initial variables) that explain the sariability
of the dataset. It 1s worth noting that the firstthree factors account for about 3% of the variability
a poportion that rises up to moe than 99% when six factors are considered. The most redundant
factor i1s the last one, with a nil contribution to the total vanance. It coresponds, as expected,
to the linear relationship between WPI and its five components. Next one, number senen, can also
bie deemed irrelevant. Furthermore, two more, numbers six and five, represent less than the 5% of
the total variance each, because of which the mlevance of their contributions can be al so neglec ted.

Table 4 summan zes the communality of the set of factors considerd (the vanability of each
wariable explained by these factors). Results considering 3 to 6 factors are presented. Values lower
than 0.9 are in boldface. Mote that the wvariability of all initial variables can be explained by six
factors (at least in 97% of cases), with five factors in a 90% and with four factors in an 87%.
Considering only three factors, that threshold drops down to 60%. Therefore , the appmx mation
of the eight variable s with only the first four factors can be considered statistically acceptable
{a global vanance of 92%, and at least 87% of each vanable contnbution). Factors appeanng in
fifth and sixth positions complete the description of the variability of the dataset, with a 99% of
global vanance and a97%, at least, of variance of each variable.

Before amalyzing the relationship between factors and the inmitial variables, a rotated set of
factorsis computed foreach case (setsof 3 o 6 factors). They are computed using Varimaxcriteria,
responding the aim of a simple identification of the factors in terms of the vanables. Table 5
summarizes the pere nfage of the total vanance explained by the set of rotated factors. Main fac tor
retains the 43— 5% of total vanance, wgardless of the number of factors considered. The second
toy fifth factors have a similar weight, amounting between 13 and 1 5% of total variance each. The
sixth factoronly represents 2.3%.
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Table & includes the defimtion of each set of rofated factors in terms of the inibal vanables.
Only values higher than 0.1 are listed. Boldfaced numbers are used for coefficients higher than
0.8 and other punctual representative values. Results allow for a clear interpretation of all factors
found. The first factor includes Capacdty and decess components of WPL WP itself and HDI.
The second factor is directly related to Besowrcey component of WPL although it also includes
the Falkenmark Index if less than five factors are extracted (the Falkewm ark Index constitutes the
core part of the fifth factor). The third and fourth factors are specifically related to Environment ol
and Use components of WPl and, finally, the sixth factor ithe one with the lowest rlevance) is
related to Access component of WPL 1t is eminded that the Aceess component is already part of
the first factor, where it contributes more significantly than in the sixth one. Mote that the first
factor includes Capacity and decess components of WPL, HDL and WPL, but later one has null
contribution, so three main variables amount for a 43—45% of the total variance.

Tahle 2. Correlation matriz. Data from Mo kherji (20065).

WPI-RES WPLACCT WPLLCAP WPLLUSE WPI-ENY WPLTOT HI-2001 FI

WPRL-RER 1.0

WP-ACC 0057 L

WPRLCAP 0055 0821 1.0

WPRLUSE 0014 —0r53 —[L 1 100

WPI-ENY 0275 (0275 [.282 =027 H# 1.0

WPRLTOT 0457 0855 0767 123 0458 1.0

HDI-2001 0031 1868 0.941 =117 W] 1) 0509 10

Il [L.585 0144 0108 —0r37 0056 0345 010 1

Table 3. Warianoe explained by the faciors.

Factor % of ol variance % accuminlaked
1 475748 47578
2 0616 SR
3 147594 2989
4 Q700 Y1689
5 43400 27029
[ 2331 360
7 0540 100000
E) 0rn 100000

Table 4. Variation ofeach indicator explained by the 3, 4, 5, & helorial analysis.

Communality 3 Faciors 4 Faclors 5 Faciors & Faclors
WPI-RES 59 0LEW .52 1.0
WP-ACT (883 [, 4600 0L.E89% 1
WP-CAP 0807 0928 [.832 (1542
WPIUSE A2 .54 1 0958 1
WPILENY 0601 0,937 1.0 1
WPLTOT nea2 [1.588 (15605 [5E%
HDI-2001 0937 05947 (548 055

Fl 0687 08H .58 1
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Tahle .

Tahlk 5.

Comiributiom of each mitakd Factor o otal variation. Cases oblainad from 3, 4,
5, &-Factors.

W of Total variance 3 Factors 4 Faciors 5 Faclors & Factors
Tolal B2 .0 et ] Lrma R3]
1 4+ 450 43,505 43519 43212
2 22.49% 21.350 14329 14221
3 16,041 14.471 13131 13203
4 13.3463 13,126 13113
5 12524 12 544
[&] 2657

from3, 4, 5, &-Foclors anabysis ane inc luded .

MNomalizal coeflicients of the factors expressad in terms of the initial variables. Cases oblained

l 2 3 4 5 &
HI3 20001 0958 (135
WPLCAP 0944 [IAR B
WPRL_ACC 0937
WPLTOT D274 1445
WPI-RES 0920 o2
F1 0824
WPILISE — 039
WPL_ENY 0308 244 0667
HI1-20001 0964 [LRRRE)
WPLCAP 0957
WPRL_ACC 0937
WL TOT 0231 037l 340 n21s
Fl 0131 —(L157
WPI-RES 0558 352
WPL_ENY n221 0923 1175
WPLTSE —0.144 0580
HI1-20001 0964 [LRRRE)
WPLCAP 0947 —[.130
WPL_ACC 0942
WPL-TOT 0843 0387 027z O.187 0154
WPI-RES 0530 (L1530 0325
WPIL_ENY n21s 143 0955 11,150
WPLTSE —131 0.5%
K1 0301 05948
HI1-20001 [LL i) (L1
WPLCAP 0963 —101 —n.174
WPI-ACC 0914 0.394
WPL-TT 0834 0337 0279 0185 01655 0. 148
WPL_RES 0935 0149 0.321
WPL_ENY n2in 1142 095 11,150
WPLTSE 11131 0991
Fl (.30 0949
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APPEMDIX 3 FACTORIAL AMALY 5315 WATER POVEETY INDEX AMD HUMAM
POVERTY IMDEX

Appendix 3 focuse s on the relationship between WP and the Hawan Poverty Index (HPL) through
factorial amalysis, following same steps of Appendix 2. Also the decimal logarithm of the Gross
Deawmestic Product (GDP) per capita, expressed in PPP terms at current international dollars, is
included in the analysis, referred to as LG10_GDP. Data of both indicators refer to year 2004 Also
upcate d HDI data from 2004 are used. All new data wemr obtained from Earth Trends data se rvice
(see http:/earthtrends wi org). Amalyses including HPI have been done imolving 120 countries,
and with al o LG 10_GDP with just 107 countries. Table 7 presents the main rotated fac tors of the
systemn obtaine d with 4 seven-factor analysis. Partial contributions to total variance are included.
as well as the total value represe nfed by the seven factors, 1.e. 98 7959,

First conclusion of analyses 1s that the inclusion of logarithm of GDP and HPI modifies nei-
ther the statistical behaviour nor the conclusions of the analysis of just WPl and HD1 presented
in Appendix 2. A stiong mlationship between HDI, Logarithm of GDE and Capacit v and Access
components of WP has also been found. Momrover, the second to fifth factors are related e spec-
tively with FI and Envirenment ., Resenrces and Use components of WPL, with amund 9-1 2% of
contribution to total vanance each. And finally, the devess component appears, apart from its
contribution on the first factor, leading the seventh factor, with less than 2.5% of contribution o
total variance. and less than a quarter of that from fifth and highe r factors, which repre sents the
Enviranmeni . Resowrces and Use compone nts of WPl icompare 2.267 with 9.568 and so on in
Table 7). Thus.its specific contribution can be easily neglected.

Main difference with A ppendix 2 is found when analysing HPL, which have a negative influence
on the first factor and it appears leading the sixth factor. Sixth factor contribution represents 4%
of total variance, about 40% of any from higher factors (compare 3.912 with 9.568 and so on in
Table 7). s its contribution can be considered not negligible.

HPI appears leading a specific factor when five-factor {or greater) analyses are computed. This
factor appears first, with fewer factors, than that representing FI. Thus, HPI tends to discnminate
cases (countries) mome relevantly than FI. However, the specific contribution of HPI to the onerall
wvanance 1s muc h lower than that of FI (note that part of HPFl contribution 1s also epresented by
HD 1 and others in factor 1.

Apart fom the mole of HPl and GDPR note that new HDI data, from 2004, present higher
correlations with WPI1's Capacity and Access components than those obtained in A ppendix 2 with
data from 2001, [tcan be ¢ aused by the number of countries considerad. which has been reduce d in
these analyses. Inany case, this fact confirms that HDI can approximate mbustly both components
of WPI, especially the Capacity one. at least when considenng state s.

Table 7. Coafficients of the rotabed factors, oblaine] with a seven-fac wors analysis. Contribution of each one
1o ol variation isalso included.

%% of Total Variance 1 2 3 4 5 [ 7
Q8.7 49,829 11.798 10, BCE 10615 Q5658 34912 2257
HI-2004 LK. ¥ —L173

WPRL-CAP D964 —n11l
LG 0 GDRP 0946 1A3 —[.135

WP-_ACC (K 1] n41E
WPRL-TOT 0.847 0174 0280 0170 1323 0185
HPI-— 2004 —A.H7 L7

Il 0953 11,255

WP-ENY .235 0950 —0.167 0115

WP-USE —144 0987

WPL-RES 0445 0144 0351
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APPEMDIX 4 WATER POVERTY INDEX AND POPULATION DISTRIBUTION

Appendix 4 analyzes the ability of the WPl to represent differences among countries. Firstly, a
comparison between HDI and WPl is made in terms of population distribution among index’s
walues. Secondly, analysis is deepened to the WPI sub indices.

Figunz & shows the wordd populationdistribution (UNDP, 2005) among the index frac tionfor both
HDI and WPl (data from Lawrence of al.. 2002). [t can be seen that WPl concentrates population
ina short mnge: 2,822 million people. i.e. 43% of wodd population, layin 1/20of the index scale.
Analyzing the number of countries in each fraction of both indices, it 1s noticeable that countries
conce ntration without considering their population shows a more even distribution, yet 51% of the
countrigs fit into 3/20 of the WPl scale, and three values ar taking mor than 1 3% of the total
numberof countries each. In both cases, HD1 gets a better distribution of countrie s along the index
scale. with a maximum of 28% of population in 1/20 of the scale. and only one case of 1/20 of the
scale with more than 15% of countries.

To deepen in this analysis, population distnbution of water sector’s aid recipient countries
{excluding China and India) against WPI salues has been made. As can be sween in Figure 9,
WPl lacks the ahility to discriminate the countries situation among developing countries. Consid
ering 2,653 million people as the rest of aid recipient countries population (after excluding China
and India), 29.63% of them lay in 1/20 of the scale, and 3 consecutive fractions include 65% of
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AN REC PENT COUNTHRE S WITHOUT MDA AND CHMA
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{aid mzcipient countries without China and Indiay. Population is given in millions units.
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Figunz 11, Population and numberof conntrie sdistribution among fraction s of the W P-Resosrce scomponent

{aid mzcipient countries without China and Indiay. Population is given in millions units.

the population. Only 8 out of 20 fractions of the index scale include some country or the other. In
terms of number of countries, the WPl performs better, but we still find almost 28% of countries
represented in 102 of the scale, and almost 30% of them among four consecutive fractions,

A sepamte study of population and countres distribution against each WPI sub-indices is pre-
sented, in omer to shed h ght as to why WEl minimizes the differencesin the final result. Figumes 10
to 14 show the population di stribution ove rthe range of possible values inthe 3 independent com-
ponents of the WPIL, Figure 10 shows that Aecess sub-index classifies the world population along
almost every possible value. None of unity ranges of the sub-index includes more than 10 coun-
trigs. The Rerowrees sub-index seems to have resolutionenough to show differences between the
countries. Computed »alues range from 0 to 18, and wodd population di stributes over all pos-
sible situations (Figure 11). Capacity and Cse sub-indices distribute word population less than
Revemrees and Aocesy, lac king resolution to represent the actual difference s among different coun-
tries. It can be seen in Figures 12 and 13 that in neither case sub-indices vary owver their full range.
Capacity component starts at4 and ends at 19 (1.e. 7 3% of the full mnge) and Use component starts
at dandends at 17. The Envirmnment sub-index is actually the component responsible of minmiz-
ing the differences in WPl values between people. Figure 14 shows how 2 consecutive fractions
of the Environmen sub-index (of a total of 20 fmetions) are covering 66.41% of the population
and 54 .81% of countries. Allcountnes lay betwee n W PI-Enviranment values of 5and 13, and one
single fraction includes 35 countnes.
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Figure 12.  Population and number of countrie s distributionamong fractions of the W PI- Capacity component
faid recipient countries without China and India). Population 1s given in millions units.
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Figure 13,  Population and number of countries distribution among fractions of the WPI-Lse component (aid
meciplent countries without China and India). Population is given in millions units.

AD REC PENT COUNT RIES WITHOUT INDIA AND CHINA

BEw & 8 B
Nurnber o1 6o U nirles

FOPULATION(MID

g

[Xa)
M [z 431 &%) 2 [1011) Mz 13) 14 15) &1 e i

WH HNMEDENERT

Figure 14. Topulation and number of countries distribution among fractions of the WPL-Environment
component (aid recipient countries without China andIndia). Population is given in millions units.



