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Drinking water and sanitation: progress in 73 countries in relation to
socioeconomic indicators

Jeanne Luh? & Jamie Bartram?

Objective To assess progress in the provision of drinking water and sanitation in relation to national socioeconomic indicators.

Methods We used household survey data for 73 countries — collected between 2000 and 2012 — to calculate linear rates of change in
population access to improved drinking water (n=67) and/or sanitation (1=61). To enable comparison of progress between countries
with different initial levels of access, the calculated rates of change were normalized to fall between —1 and 1. In regression analyses, we
investigated associations between the normalized rates of change in population access and national socioeconomic indicators: gross national
income per capita, government effectiveness, official development assistance, freshwater resources, education, poverty, Gini coefficient,
child mortality and the human development index.

Findings The normalized rates of change indicated that most of the investigated countries were making progress towards achieving universal
access toimproved drinking water and sanitation. However, only about a third showed a level of progress that was at least half the maximum
achievable level. The normalized rates of change did not appear to be correlated with any of the national indicators that we investigated.
Conclusion In many countries, the progress being made towards universal access to improved drinking water and sanitation is falling well
short of the maximum achievable level. Progress does not appear to be correlated with a country’s social and economic characteristics.
The between-country variations observed in such progress may be linked to variations in government policies and in the institutional
commitment and capacity needed to execute such policies effectively.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The United Nations recognizes the basic human right to water
and sanitation.”” Accordingly, the international community,
through the recent adoption of the Sustainable Development
Goals (SDGs), has made a commitment to achieve universal and
equitable access to safe drinking water and adequate sanitation
by 2030.° The SDGs build on the Millennium Development Goal
(MDG) target’ to halve, between 1990 and 2015, the propor-
tion of the population without access to safe water and basic
sanitation. During the MDG period, some countries have made
substantial progress, while others have stagnated.” The national
characteristics that may enhance or hinder progress on water and
sanitation are poorly understood. For example, external finance
should make it easier for governments to improve drinking water
and sanitation coverage. While a positive correlation between aid
received and improvements in such coverage has been observed
in some studies,®’ other studies have not detected such a relation-
ship.®"! The differing results may be due to limitations in the
methods used® and/or the choice of indicator used to measure
progress. Progress has been measured as population access to
improved drinking water and sanitation - or the change in such
access over a specified period. However, changes in population
access are not necessarily comparable across different countries
because, as a country approaches universal access, it becomes
increasingly difficult to reach those who still lack access.

The aim of the present study is to determine whether
progress in improving access to improved drinking water and
sanitation, achieved by countries between 2000 and 2012, is as-
sociated with national socioeconomic characteristics. We used
a new indicator of progress — the normalized rate of change in

access - to allow countries to be compared, regardless of their
initial coverage levels.

Methods
Data sources

We obtained estimates of the percentage of national populations with
access to improved sanitation and water - for various years between
2000 and 2012 - from the 2013 Country Files of the Joint Monitoring
Programme for Water Supply and Sanitation'” - which were the most
up-to-date information available at the time of analyses. This World
Health Organization/United Nations Children’s Fund programme
compiles the results of nationally representative surveys, including
Demographic and Health Surveys, Multiple Indicator Cluster Sur-
veys, World Health Surveys and national censuses. We considered
only data from 2000 onwards to reflect the progress countries made
since the MDGs were set in the year 2000.

We included shared toilet facilities in our improved-sanita-
tion category because data for both shared sanitation and total
improved sanitation including shared sanitation - i.e. the two
data sets needed to investigate total improved sanitation exclud-
ing shared sanitation — were only available for four of our study
countries. The Joint Monitoring Programme currently discounts
shared sanitation from total improved sanitation by applying a
fixed ratio for each country.”” However, since these ratios are
based on data that may have been collected before 2000 and,
for some countries, are based on a single data point, we decided
not to use them - or any other similar correction factor - in our
analyses. We included countries with at least five data points that
covered at least three different years. Multiple survey data points
from any one year were treated independently.
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Indicator of progress

To compare countries with differing
initial levels of population access to im-
proved sanitation and water, we defined
the progress of country i as its normalized
rate of change in access:

rate, ;- min. rate;

normalized rate, ; = -
’ max. mtej - min. mtej

(1)

where normalized rafe, is the normalized
rate of change for country i that had a base-
line coverage level j in the year 2000; rafe,  is
the absolute rate of change for country i at
coverage level j; max. rate; is the maximum
rate achievable by any country at coverage
level j (based on historical data, see below)
and the min. rate,is setat zero (no progress).
Each country’s absolute rate of change was
calculated from the earliest available year
(2000 in most cases) using linear regression.

We determined values for the maxi-
mum rate achievable at each coverage
level using the frontier approach.'"
Historical absolute rates of change for all
countries were plotted as a function of
the national coverage level for the year
2000. For countries that had survey data
for 2000, we used those values for national
coverage level. For countries that did not
have surveys for 2000, we used estimates
from the Joint Monitoring Programme."
The best-performing countries (which we
refer to as frontier points) delineate an up-
per boundary or frontier against which the
performance of the other countries can be

compared. We used the frontier efficiency
analysis package'® in R software'” to identify
frontier points.

A polynomial curve was fitted
through the frontier points to obtain the
frontier curve — with the requirement
that the curve must pass through the
point corresponding to 100% coverage
and 0% increase in coverage per year.
The frontier curve allowed the maximum
achievable rates of improvement in water
and sanitation coverage to be estimated
for all countries, depending on their ini-
tial level of coverage (Table 1). Using the
estimated maximum achievable rates and
Equation 1, we obtained the normalized
rates of change for our study countries.
The requirement that the frontier curve
must pass through the point correspond-
ing to 100% coverage and 0% increase in
coverage per year meant that the frontier
curve — which is the fitted polynomial
equation — sometimes fell below a frontier
point. This resulted in a normalized rate
greater than 1 for some frontier countries.
We assigned a normalized rate of 1 to all
such countries. Similarly, for countries
in which we found access to improved
drinking water and sanitation to be de-
creasing, we limited the negative normal-
ized rate to - 1. All of the normalized rates
we report therefore fall between -1 and 1.

Regression analyses

We used regression analyses to investi-
gate the relationship between progress
in water and sanitation and the follow-
ing national socioeconomic indicators:
(i) gross national income per capita

Jeanne Luh & Jamie Bartram

— in current United States dollar (US$)
values that had been derived using the
Atlas method;" (ii) government effective-
ness;" (iii) the per-capita level of official
development assistance for sanitation
and water - calculated, in constant 2011
values, by dividing the total assistance
disbursed from all donors® by the total
population;®' (iv) the volume of renew-
able internal freshwater resources per-
capita;'® (v) the percentage of the female
population older than 25 years that had
completed secondary education;* (vi) the
percentage of the population with a daily
income of less than US$ 1.25;' (vii) the
Gini coefficient;'® (viii) the mortality
rate among children younger than five
years;'® and (ix) the human development
index - a composite index reflecting life
expectancy, education and income.” For
each indicator and country, we used the
value for the year 2000 or, if that value
was not available, that for the closest
available year.

We initially considered data from
the World Health Organization’s Global
Analysis and Assessment of Sanitation
and Drinking Water reports, which
provide policy and economic indicators
such as the per-capita budget for drinking
water and sanitation from the year 2010*
and per-capita expenditure on sanitation
and water in the year 2014.” However, as
these data relate to time periods that are
at least 10 years off from our target year
of 2000 - and indicators such as expen-
ditures per capita may vary substantially
from year to year — we decided not to
include them in our analyses.

Table 2. Results of principal component analysis based on nine national socioeconomic indicators for all 73 study countries

Indicator Component

1 2 3 4 5 6 7 8 9
Gini coefficient 0.157 0.660 0.353 0.217 0295 0445 -0.165 -0.230 0.050
Proportion of population with daily income below -0407 0174 -0011 -0032 0443 0322 -0513 0490  0.005
US$ 1.25¢
Mortality rate among children aged <5 years -0434 0.175 0.127  -0.015 0.104 —-0.066 0.693 0.249 0455
Per-capita volume of renewable internal freshwater 0088 0576 -0523 0357 0299 0395 0.115 0011  -0.036
resources
Per-capita gross national income 0440 0124 0157 -0.116 -0.167 -0186 0154 0755 -0313
Government effectiveness 0.316 0.051 0.555 -0.059 0.155 0.709 0190 -0.153 -0.013
Per-capita level of official development assistance -0.169  -0.268 0.365 0806 —0.282 0000 -0.110 0156 0013
for sanitation and water
Percentage of the female population older than 25 0280 -0264 -0328 039% 0697 -0038 0282 0037 -0.142
years that had completed secondary education
Human development index 0462 -0.107 -0.108 0.021 -0.027 0013 -0.254 0.162 0.820
Eigenvalue 4.395 1.318 1.089 0.896 0.597 0.391 0.194 0.091 0.029
Proportion 0488  0.146  0.121 0010 0066 0044 0022 0010 0003
Cumulative 0.488 0.635 0.756 0.855 0.922 0.965 0.987 0.997 1.000

USS: United States dollars.
¢ As defined by the World Bank."

114

Bull World Health Organ 2016;94:

111-121A| doi: http://dx.doi.org/10.2471/BLT.15.162974



Jeanne Luh & Jamie Bartram

Several of the nine national char-
acteristics we investigated were highly
correlated. We therefore used principal
components analysis on the nine national
indicators to obtain uncorrelated synthetic
independent variables (Table 2). However,
based on the Kaiser criterion, we only used
the three synthetic variables that gave ei-
genvalues greater than 1 - which together
accounted for 76% of the variance in the
data observed - in our regression analy-
ses. Backward stepwise regression — with
P-values of 0.05 and 0.10 for the addition
and deletion of variables, respectively -
was also used to identify a subset of the
three synthetic independent variables for
the regression analyses.

Univariate and multivariate regres-
sion analyses were performed in Stata
version 12 (Stata Corp. LP, College Station,
United States of America). We ran models
using the data from all of our study coun-
tries and, separately, using only the data
from those study countries that had no
armed conflict between 2000 and 2012.%
While regression results do not necessarily
provide information on causality, a predic-
tive empirical model could be useful in
estimating the progress towards universal
access in countries where sanitation and
water data are not available. We analysed
the relationship between the normalized
rates of change and the nine national indi-
cators that we investigated, as independent
variables, using a linear model:

normalized rate =

Bx,+B,x,+...+Bx,+constant  (2)

and a fractional logistic model:

normalized rate
log

1- normalized rate

Bx,+B,x,+...+ Bx,+constant  (3)

where 3, to 3, are the fitted model coeffi-
cient values and x, to x, are the indepen-
dent variables. Countries with negative
normalized rates were excluded from the
fractional logistic regressions because,
for these, the output parameter must
lie between 0 and 1. These regressions
therefore focused only on countries that

Research
Drinking water and sanitation in 73 countries

Fig. 1. Historical absolute rates of change in access to sanitation and drinking water,

2000-2012
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Notes: Rates were calculated for 2000-2012, and are shown as a function of the national coverage in the
year 2000. Each data point represents a different country — 67 for water and 61 for sanitation — but only
the names of some of the countries with particularly good or poor rates of change are shown.
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Table 3. Regression model results for the associations between normalized rates of change in improved water and sanitation coverage

and socioeconomic indicators

Model type, Independent Regression type Inclusion of n Coefficient SE (95% Cl)
coverage type® variable countries with

armed conflict?
Univariate
Water Poverty® Linear Yes 63 0.004 0.0018 (0.0004 to 0.0077)
Water Gini coefficient Linear No 27 0.015 0.0068 (0.0010 to 0.0291)
Multivariate
Sanitation Component 2° Linear Yes 50 -0.0903 0.0449 (-0.1801 to —0.00004)
Water Component 2° Linear No 23 0.124 0.0573 (0.0048 to 0.2433)

Cl: confidence interval; SE: standard error.

¢ Only the results for regressions that gave P-values of no greater than 0.05 are shown.
® Proportion of the population with daily income below 1.25 United States dollars.
¢ Second component obtained from principal components analysis (Table 2).

had made progress in increasing access
to improved sanitation and water. We
re-ran the models using the synthetic
independent variables.

Country pairings

We selected countries where, despite sim-
ilar initial coverage, we observed marked
differences in progress. To understand
possible reasons for these differences in
progress, we chose discordant pairs of
countries within the same geographic
region and with similar characteristics —
as defined by the country clusters of Onda
et al.”’ - and compared their national
socioeconomic indicators.

Results

National access to improved sanitation
and water in the year 2000 and historical
absolute rates of change are shown in
Table 1. Relatively few relevant data were
available from high-income countries that
are approaching or have already achieved
universal access. High-income countries
were therefore not well represented in our
analyses. The absolute rates of change in
access to improved drinking water and
sanitation ranged from -0.9% to 3.5%
per year (67 countries) and from -1.4% to
3.2% per year (61 countries), respectively.

The frontier curves used to calculate
the maximum rates of change in Equa-
tion 1 — shown as solid lines in Fig. 1
- were constructed using five frontier
points for water — based on data from
Armenia, Egypt, Ethiopia, Ghana and Sa-
moa - and eight frontier points for sanita-
tion - based on data from Benin, Egypt,
Estonia, Ethiopia, Honduras, Lao People’s
Democratic Republic, Rwanda and Sri
Lanka. For water, Mali was identified as
an outlier’” and not used to construct

116

the frontier curve. The frontier curves
for both sanitation and water indicate
decreases in the maximum achievable
rate of change as countries approach
100% coverage.

While positive and negative absolute
rates indicate countries with increasing
and decreasing coverage, respectively,

only the normalized rates in Table 1
should be used to compare the perfor-
mances of the study countries. These
normalized rates indicate that, over our
study period and for both water and
sanitation, only about one in every three
of our study countries progressed at a rate
that was at least half of their maximum

Fig. 2. Observed and modelled normalized rates of change in access to drinking water in

63 countries, 2000-2012

0.5

P
[
=]
2 0.0
=
(=]
=
—0.5
T T T 1
-1.0 -0.5 0.0 05 1.0
Observed rate

Notes: The plot shows estimates from a linear regression in which the proportion of the population with
a daily income below 1.25 United States dollars was used as the independent variable. The solid line
indicates a perfect match between the observed rates and the modelled estimates.
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achievable rate - i.e. they had normalized
rates that were greater than 0.5. Among
the countries with relevant data, 20 (30%)
of 67 had normalized rates for water that
fell below 0.25 and 21 (34%) of 61 had the
same low normalized rates for sanitation.

Using the normalized rate as our
indicator of progress, only two univariate
regression models for access to drinking
water — and no models for sanitation
- were statistically significant overall
(P<0.05; Table 3). However, the model
fit was poor (adjusted R? <0.2) and Fig. 2
and Fig. 3 show the poor agreement
between the observed and modelled
estimates.

Multivariate regression with the
three synthetic independent variables
resulted in two models - i.e. one for
water and one for sanitation — that were
statistically significant (Table 3). Again,
however, there was poor agreement
between the observed and the modelled
estimates (Fig. 3 and Fig. 4).

Overall, our results show no cor-
relation between the normalized rates
of change in the improvement of access
to drinking water or sanitation and any
of the nine national indicators that we
investigated or any of the principal com-
ponents obtained from these indicators.
A similar lack of correlation was observed
when the analyses were performed using
the most recent data available for each
of the nine national indicators (available
from the corresponding author).

An analysis of the illustrative pairs of
countries with differing progress indicate
that no single indicator was consistently
associated with progress in coverage for
water or sanitation (Table 4 or Table 5,
respectively, available at: http://www.who.
int/bulletin/volumes/94/2/15-162974).

Discussion

The historical absolute rates of change
in access to sanitation and water varied
greatly at all coverage levels. Over our
study period, most countries increased
their sanitation and water coverage.
Ethiopia and the Lao People’s Demo-
cratic Republic, for example, showed
absolute rates of change - in access to
both drinking water and sanitation - in
excess of 2.2% per year. Although several
countries were found to have decreasing
sanitation or water coverage, only one of
the countries we investigated - Zimbabwe
- showed decreasing coverage for both
sanitation and water. We determined

normalized rates of change to compare
progress between countries. For example,
while both Kenya and South Africa had
an absolute rate of change of 0.70% per
year for water, the corresponding normal-
ized rate for Kenya (0.28) was markedly
lower than that for South Africa (0.49) —
indicating that South Africa was making
greater progress than Kenya.

National socioeconomic characteris-
tics may not be primary determinants of

Research
Drinking water and sanitation in 73 countries

progress in access to water and sanitation.
For example, from the illustrative country
pairings, Peru might be expected to make
better progress than Paraguay - since, per
capita, Peru has the greater gross national
income, external financial assistance and
renewable freshwater resources. However,
the normalized rates that we calculated
indicate that, over our study period, Para-
guay was making good progress whereas
Peru was making no progress. Factors

Fig. 3. Observed and modelled normalized rates of change in access to drinking water in
27 countries with no armed conflict, 2000-2012

Gini coefficient
used as independent variable

05+
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_05 -
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Second component from principal components analysis
used as independent variable
1.0
0.5

Modelled rate
L

—054

2

T
-1.0 -05 00

05 1.0

Observed rate

Notes: The plots show estimates from linear regressions, with either the Gini coefficient or the second
component from principal components analysis used as the independent variable. The solid lines indicate
a perfect match between the observed rates and the modelled estimates.
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Fig. 4. Observed and modelled normalized rates of change in access to sanitation in 50

countries, 2000-2012
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Notes: The plot shows estimates from a linear regression in which the second component from a
principal components analysis was used as the independent variable. The solid line indicates a perfect
match between the observed rates and the modelled estimates.

other than the nine national indicators we
investigated are probably more important
than those indicators in determining
progress towards universal access. For
example, government policies - and
variation in the provision of the institu-
tional commitment and capacity needed
to execute such policies effectively - may
be important determinants of such prog-
ress. The lack of association we observed
between progress and per-capita level of
official development assistance is consis-
tent with previous studies®'" - although
these earlier investigations used different
measures of progress and varied in their
scale, from global to city level.

Our study has several limitations.
We calculated absolute rates of change in
coverage of water and sanitation using a
linear fit to the data points — even though
progress may have been nonlinear during
our study period. This may affect the esti-
mated rates of change, the identification
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of frontier countries and consequently,
the frontier curve, the corresponding
maximum rates and the normalized
rates. Household surveys used as our data
sources did not include extra-household
settings — e.g. educational institutions,
workplaces and health-care settings — and
therefore did not represent sanitation and
water access for all dimensions of soci-
ety. Neither did the surveys distinguish
between the different levels of improved
sanitation or water services - e.g. between
a household tap and a community hand
pump or between a pit latrine and a sewer
connection. Furthermore, inequalities in
access often exist. Coverage and service
levels tend to be relatively poor among
marginalized and vulnerable groups and
this may not be captured by national sur-
veys. Identification of the disadvantaged
groups in each country is needed so that
progress among these groups can be com-
pared with that in the general population.

Jeanne Luh & Jamie Bartram

With respect to our regression
analyses, we recognize that the variables
we used as national economic indicators
may not accurately reflect the levels of in-
vestment in sanitation and water. For ex-
ample, such indicators exclude the many
household investments, particularly in
sanitation, that occur in developing coun-
tries. In addition, the data for the nine
national indicators that we investigated
were for a single year and did not cover
all of our 2000-2012 study period. Alter-
natives to linear and logistic regression,
such as generalized additive models, need
to be tested in future studies.

Use of normalized rates allowed
countries to be compared regardless
of their coverage level, aligns with the
human rights principle of progressive
realization and could be extended to
measure progress in other health sectors
- e.g. to measure rates of improvement in
the maternal mortality ratio. Use of such
quantitative measures of progress allow
policy-makers to make evidence-based
decisions and provide the human rights
community and others with an objective
method for country comparison. Our
results indicate that, in many countries,
the progress being made towards uni-
versal access to improved drinking water
and sanitation is far from the maximum
achievable. The lack of relationship be-
tween the normalized rates of change
and the nine national indicators that we
investigated is important — particularly
with respect to the economic variables.
The finding that official development
assistance is not correlated to our indica-
tor of progress suggests that investment
alone is not sufficient to ensure progress.
In future studies, the effect on progress
of additional variables that assess the
enabling environment and governance
should be investigated. H
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Résumé

Eau potable et assainissement: progrés réalisés dans 73 pays par rapport aux indicateurs socioéconomiques

Objectif Evaluer les progres réalisés dans la fourniture d'eau
potable et de services d'assainissement par rapport aux indicateurs
socioéconomiques nationaux.

Méthodes Nous avons utilisé les données d'enquétes réalisées
aupres des ménages dans 73 pays entre 2000 et 2012 pour calculer
les taux de changement linéaires de I'acces de la population a
un meilleur approvisionnement en eau potable (n=67) et/ou
assainissement (n=61). Afin de pouvoir comparer les progres
dans des pays ou les niveaux d'accés initiaux différaient, les taux
de changement calculés ont été normalisés pour se situer entre
-1 et 1. Lors des analyses de régression, nous avons étudié les
associations entre les taux de changement normalisés de l'acces
de la population et les indicateurs socioéconomiques nationaux:
revenu national brut par habitant, efficacité gouvernementale, aide
au développement officielle, ressources en eau douce, éducation,
pauvreté, coefficient de Gini, mortalité infantile et indice de
développement humain.

Bull World Health Organ 2016;94:111-121A

Résultats Les taux de changement normalisés indiquaient que la
plupart des pays étudiés faisaient des progrés vers I'acces universel
a un meilleur approvisionnement en eau potable et a des services
d'assainissement. Cependant, seul un tiers des pays montrait un niveau
de progression d'au moins la moitié du niveau maximum réalisable. Les
taux de changement normalisés ne montraient pas de corrélation avec
les indicateurs nationaux que nous avons examinés.

Conclusion Dans de nombreux pays, les progres réalisés vers I'acces
universel a un meilleur approvisionnement en eau potable et a des
services d'assainissement sont bien inférieurs au niveau maximum
réalisable. Ces progrés ne montrent pas de corrélation avec les
caractéristiques sociales et économiques des différents pays. Les
variations observées entre les pays quant a ces progres peuvent étre
dues aux variations des politiques gouvernementales ainsi qu'a celles de
lengagement et des capacités institutionnels nécessaires pour appliquer
efficacement ces politiques.

doi: http://dx.doi.org/10.2471/BLT.15.162974 119
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Peslome

MNuTbeBasa Boga n CaHUTapuA: nporpecc B 4YacTu COuUaNIbHO-3KOHOMUYECKUX nokasartenen Ha npnmepe

73 cTpaH

Lenb OueHnTb Nporpecc B CHabXeHWn NUTbeBOW BOAOW U B
BOMPOCAX CaHUTapWM B CBA3M C HaLUMOHaNbHbIMK COLUMANbHO-
SKOHOMUYECKMMM MOKa3aTeNAMMN.

MeTopbl bbinv MCNONb30BaHbl AaHHbIE ONPOCa Cemel B 73 CTpaHax,
nonyyeHHble B nepriog mexay 2000 1 2012 roaamu, 1 Mo 3TUM AaHHBIM
ObIN paccUnTaHbl NIVHeNHble MoKa3aTenu U3MeHeH s [oCTyna
HaceneHaA K NTLEBON BOLE YTy ULEHHOrO KayecTsa (N = 67) 1 (1nn)
K ycnyramy caHmntapmm (n = 61). Ytobel MOXHO ObIO CpaBHMBATbL
nporpecc Ana CTpaH C PasfnyHbiM HauyanbHbIM YPOBHEM TakOro
[OCTYNa, BCe pacyeTHble 3HaueHMA nokasaTtener U3MeHeHns
6bIN HOPMaNM30BaHbl TakMM 00Pa3oM, UTOObI HOBble 3HaueHus
Haxoann1ch B AManasoHe ot -1 1o 1.B xofe perpeccMoHHoro aHanmsa
Oblna M3yyeHa CBA3b MEXAY HOPManM30BaHHBIMI MOKa3aTenamm
M3MEHEeHNA NOCTYMNa HaceneHus v HalUMOHANbHbIMM COLMaNbHO-
3KOHOMMNYECKMI NMOKA3ATENAMM: BaSIOBbIM HALIMOHAbHBIM JOXOA0M
Ha AyLwy HaceneHns, 3GGeKTVBHOCTbIO AEATENBHOCTY NPABUTENbCTBA,
odULManbHON MOMOLLBIO B LIEMIAX PA3BUTHIA, 3aMacamii CBEXKEN BOAbI,
YyPOBHAMM 0bpasoBaHua 1 6efHOCTH, KOIGPULMEHTOM [IXKnHM,
[IeTCKOW CMEePTHOCTbIO U MHAEKCOM Pa3BUTUA YenoBeYeCcKoro
noTeHuUvana.

Pesynbratbl Cys MO HOPMaNV30BaHHbLIM NMOKa3aTesnam M3MeHeHNs,
GOMBLIMHCTBO M3yYeHHbBIX CTRAH [AeNatoT yCrexi Ha nyTu K BceobLLel
AOCTYMHOCTM CaHWTaPHbBIX YCYr U BOABI YMyULEHHOMO KauecTsa.
OpnHako NpYMEPHO B TPETU CNlyYaeB ypOBeHb nporpecca Obin Mo
MeHbLLIEeN Mepe BMONOBUHY HVKE MaKCKMManbHO JOCTUXUMOrO
3HaueHuA. Kak oka3anocb, HOpManu3oBaHHble MoKasaTenu
N3MEHEHUI HE KOPPENMPYIOT HW C OfIHUM 13 NPOBEPEHHbBIX HamK
HaLMOHabHBIX MOKa3aTesen.

BbiBOA Bo MHOMV/X CTpaHax nporpecc, Habnoaaemblii B obecrievyeHmm
BCEro HaceneHna CaHUTapHbIMK YCyramMmn U NUTbEBOM BOAON
YAYULIEHHOIO Ka4eCTBa, HAMHOTO HXe MaKCUMANbHO AOCTUKIMOTO
ypOBHS. He Ob1110 BbIABNEHO KOPPENALMM MEXY TaKM NPOrpeccom v
COUMANBbHO-IKOHOMNYECKMMM XaPaKTEPHCTUKaMM COOTBETCTBYHOLLIX
CTpaH. HabntoaaeMble Ha ypOBHe OTAENbHBIX CTPAH Pa3nnymne B TaKOM
nporpecce MOryT ObITb CBA3aHbI C PA3NNUYHBIMM FOCYAAPCTBEHHBIMM
NOAXOAaMM, @ TakKe C YPOBHEM BHUMAHWA, YAENAEMOro 3TUM
3a/la4am CO CTOPOHbI YUPEXAEHWIA, 1 C HanMumnem noTeHUmana ans
3QGEKTVBHOMO OCYLLECTBEHWA COOTBETCTBYIOLMX CTPATEMMUECKIX
M/1aHOB.

Resumen

Agua potable y saneamiento: progreso en 73 paises en relacion con los indicadores socioeconémicos

Objetivo Evaluar el progreso del suministro de agua potable y
saneamiento en relacién con indicadores socioeconémicos nacionales.
Métodos Se utilizaron los datos de una encuesta domiciliaria realizada
en 73 paises (recogidos entre los afios 2000 y 2012) para calcular la
tasa de variacion lineal del acceso mejorado de la poblacién al agua
potable (n=67) y/o saneamiento (n=61). Para poder comparar el
progreso entre paises con distintos niveles iniciales de acceso, las tasas
de variacion calculadas se normalizaron para abarcar entre -1y 1. Se
realizaron andlisis de regresién en los que se investigé la relacion entre
las tasas de variacién normalizadas del acceso de la poblacién y los
indicadores socioeconémicos nacionales: el producto interior bruto
per capita, la eficiencia del gobierno, la ayuda oficial al desarrollo, los
recursos de agua dulce, la educacion, la pobreza, el coeficiente de Gini,
la mortalidad infantil y el indice de desarrollo humano.

Resultados Las tasas de variacion normalizadas indicaron que la

mayorfa de los paises investigados estaban progresando hacia un
acceso universal mejorado al agua potable y saneamiento. No obstante,
Unicamente un tercio de ellos mostré un nivel de progreso equivalente a,
al menos, la mitad del méximo del nivel alcanzable. Las tasas de variacion
normalizadas no mostraban signos de estar relacionadas con ninguno
de los indicadores nacionales que se investigaron.

Conclusion En numerosos paises, el progreso conseguido hacia un
acceso universal mejorado al agua potable y saneamiento no logra
alcanzar el nivel méaximo alcanzable. El progreso no parece estar
relacionado con las caracteristicas sociales y econémicas de un pais.
Las variaciones entre paises observadas en dicho progreso pueden estar
relacionadas con las modificaciones de las politicas gubernamentales
y el compromiso y la capacidad necesarios de las instituciones para
ejecutar tales politicas de forma eficaz.
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Table 4. Comparison of selected national socioeconomic indicators in pairs of countries with differing progress in drinking water
coverage, 2000-2012

Characteristic Pair 1 Pair2 Pair3
Egypt Jordan Philippines Thailand United Republic of Uganda
Tanzania
Country cluster® 3 3 4 4 5 5
Geographical area Eastern Eastern South-east Asia  South-east Asia East Africa East Africa
Mediterranean Mediterranean
Normalized rate 0.23 -0.38 -0.16 035 -0.01 0.66
Initial coverage (%) 97.3 96.7 91.3 93.2 55.5 56.8
Per-capita gross national 1471 1797 1048 1959 297 264
income (current USS)
Per-capita level of official 1.91 124 0.15 0.1 1.04 144
development assistance
for sanitation and water
(constant 2011 USS)
Per-capita volume of 264 1354 5917 3519 2346 1503
renewable internal
freshwater resources (m?3)
Gini coefficient® 32.8 36.4 46.1 428 346 431
Government -0.16 -0.01 -0.14 0.20 -042 -0.38
effectiveness

USS: United States dollars.

¢ As defined by Onda et al.”’

® The lower the Gini coefficient, the greater the equality.
¢ As defined by the World Bank."” The higher the value, the stronger the performance of governance.

Table 5. Comparison of selected national socioeconomic indicators in pairs of countries with differing progress in sanitation coverage,

2000-2012
Characteristic Pair 1 Pair2 Pair3
Costa Rica Dominican Paraguay Peru Kenya Rwanda
Republic
Country cluster® 3 3 4 4 5 5
Geographical area Central Central South South East Africa Central/
America and America and America America East Africa
the Caribbean the Caribbean

Normalized rate 044 0.03 042 0.05 0.20 1.0
Initial coverage (%) 94.1 922 65.2 68.8 50.3 520
Per-capita gross 3704 2596 1346 2052 421 233
national income
(current USS)
Per-capita level of 0.13 061 0.07 0.65 0.85 0.84
official development
assistance for sanitation
and water (constant
2011 USS)
Per-capita volume of 27456 2350 16872 60457 627 1057
renewable internal
freshwater resources
(m?)
Gini coefficient® 46.5 520 57.0 50.8 425 515
Government 0.25 -0.33 -1.17 -0.09 -0.54 -0.65
effectivenesse

USS: United States dollars.

¢ As defined by Onda et al?

® The lower the Gini coefficient, the greater the equality.

¢ As defined by the World Bank.” The higher the value, the stronger the performance of governance.
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