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EXECUTIVE SUMMARY
This report summarizes the results of a preliminary assessment of water security in 54 countries in Africa using a
common methodology. Ten complementary and interdependent components of national water security
are considered:
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)
x)

access to drinking water,
access to sanitation,
hygiene and health,
water availability
efficiency of water use,
water infrastructure,
water quality,
water governance,
water disaster risks and
physiography.

Each component is measured by one or two indicators. All indicators are quantified using publicly available online
databases. Each indicator has a maximum score of 10, and the total score for national water security is calculated as
the sum of individual indicator scores, with a maximum possible score of 100.
The assessment reveals that the state of water-related data on just about any water issue in Africa remains ‘very poor’
despite all efforts undertaken to date. The lack of water data in Africa manifests itself so strongly that some critical
components of water security simply cannot be assessed without introducing second-best surrogates. With such poor
data availability, progress is difficult to assess accurately. For example, what percentage of African population will have
access to safely managed drinking water services or safely managed sanitation by 2030 is a big unknown, although
both need to reach 100% as required by Sustainable Development Goals (SDGs). Action needs to be undertaken
immediately by national governments to radically improve data collection for Africa, with support from international
agents. Without this data, progress in water security in most African countries and progress towards SDG 6 (water)
targets can only be ‘guesstimated’. It may be argued that water data availability itself should be seen as an indicator
in future water security assessments.
Data limitations, however, do not change the main outcome of this assessment, which is strong and clear: levels of
water security in Africa overall are unacceptably low. Not a single country or subregion has yet achieved the highest
level of ‘model’ or even the reasonably high ‘effective’ stages of national water security. Except for Egypt, all country
scores are lower than 70. Only 13 of 54 countries reached ‘modest’ levels of water security in recent years and over a
third have the lowest levels of water security under even a reasonably generous lowest threshold score of 45 adopted
in this assessment. Egypt, Botswana, Gabon, Mauritius and Tunisia make the top five most water-secure countries in
Africa at present, yet with only modest absolute levels of water security achieved. Somalia, Chad and Niger appear
to be the least water secure.
There has been little progress in water security in most African states over the past three to five years. The number of
countries that made some progress (29) is close to the number of those that made none (25).
This assessment aimed to create a quantitative starting point and a platform for subsequent discussions with national,
regional and international agents rather than a guide or a prescription. It is anticipated that as this quantitative tool
develops and by testing its continuously improving methodology in selected countries, it can generate targeted
policy recommendations and inform decision-making and public-private investments toward achieving higher
water security in Africa.

Keywords: Africa, drinking water, hygiene and health, indicators, IWRM, risk, sanitation, scores, SDGs, SDG6,
wastewater, water availability, water data, water dependency, water governance, water infrastructure, water quality,
water-related disasters, water use efficiency, water scarcity, water security, water storage, water variability
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INTRODUCTION
The concept of water security has emerged on
the global stage over the last two decades. It is
widely discussed in a broad range of fora from the
academic literature (GWP, 2000; Grey and Sadoff,
2007; Lautze and Manthrithilake, 2012; Hall and
Borgomeo, 2013; Lankford et al., 2013; Sadoff et al.,
2015) to UN Security Council (2017).
The shortest definition of water security is “a
tolerable level of water-related risk to society”
(Grey et al., 2013). The most comprehensive and
frequently quoted definition of water security,
proposed by UN-Water (2013) describes it as “The
capacity of a population to safeguard sustainable
access to adequate quantities of acceptable quality
water for sustaining livelihoods, human well-being,
and socioeconomic development, for ensuring
protection against waterborne pollution and waterrelated disasters, and for preserving ecosystems in
a climate of peace and political stability”. These
and other definitions and frameworks (ADB,
2020; UNESCO and UNESCO i-WSSM, 2019;
UN-Water, 2013) reflect the multi-dimensional
nature of water security.
It can be argued that water security now underpins
the global development Agenda 2030, including
all targets of Sustainable Development Goal
(SDG) 6 and other water-related targets in the
SDG continuum. This connection highlights
the importance of water security in global
water discourse and development. Meanwhile,
the concept is still evolving (Octavianti and
Staddon, 2021), and all existing definitions
remain rather general and do not easily translate
into a set of clearly measurable components,
which is important if water security is to be
quantified and operationalized.
Perhaps the most advanced known initiative to
quantify water security that has been in use for
almost a decade is the Asian Water Development
Outlook (AWDO). It largely follows the definition
used by UN-Water with some modifications
and principles of the water security framework
mentioned above and employs over 50 numerical
measures to rate various aspects of water security.
Spearheaded by the Asian Development Bank
(ADB), it focuses on Asia and the Pacific Region.
AWDO’s most recent edition (ADB, 2020) shows

that New Zealand, Japan and Australia are the
most water-secure nations (in relative terms) in the
Asia-Pacific region, while Afghanistan is the least
water secure. There have been attempts to apply
elements of AWDO methodology in other regions
(Holmatov et al., 2017).
Doeffinger et al., (2020) suggest an alternative set of
more than 50 quantitative measures that, according
to the authors, can facilitate a rapid assessment of a
country’s water security and may help design more
in-depth water security diagnostic studies. A large
number of these measures, however, have little
to do with water per se and the approach has not
yet been used for cross-country comparison in any
region and may not be intended for this purpose.
Overall, attempts to quantify water security to date
mostly turn out to be rather complex with excessive
input data requirements. To the best knowledge of
the authors of this report, no universally acceptable
standards / milestones of national water security
currently exist. Accordingly, national water
security has not yet been quantified and ranked
for all countries worldwide, or for large regions or
continents other than Asia-Pacific.
The analyses summarized in this report attempt to
start filling this gap for Africa.
The African Ministers’ Council on Water pointed
to the urgent need to strengthen water security
in Africa (AMCOW, 2012), calling for the adoption
of a high-level framework of indicators to enable
water security assessment. However, to date,
no specific framework for such an assessment
has been proposed and no assessment of
water security for African countries is known to
have been undertaken.
At the same time, water strongly underpins the
social and economic development of Africa.
Africa’s population, currently around 1.37 billion
people, is the fastest growing in the world. Its
annual growth rate currently exceeds 2.4% and
is projected to remain above 2% for the next 20
years. Africa’s population constitutes around 17%
of the global total and is projected to reach nearly
40% by 2100 (UN-DESA, 2019). Population growth
alone is projected to cause a sharp decline in
water availability in most African countries, while
economic development will increase water use,
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making the water supply gap even more challenging
to address (Baggio et al., 2021).
Around 40% of the African population lived below
the US$1.90 a day poverty line in 2018, a year before
the pandemic, and the situation has probably
deteriorated since. While the proportion of poor
in sub-Saharan Africa decreased from 56% in 1990
to 40% in 2018, the actual number of poor people
continues to rise and now exceeds 430 million.
Another characteristic feature of Africa is a chronic
lack of access to drinking water and sanitation.
Over half of the 771 million people still lacking
basic drinking water services around the world
in 2020 live in Africa. Of the two-thirds of people
still lacking basic sanitation services in rural areas
around the world, nearly half live in the region (JMP,
2021). Poverty and the associated lack of access to
water and sanitation directly translate into poor
people consistently suffering poorer health and
shorter life expectancies.

hydroclimatic extremes such as floods and droughts
that are threatening lives and livelihoods and
are compounded by significant economic losses
(Lioubimtseva, 2014; Ficchì and Stephens, 2019;
WMO, 2019, UNDRR, 2020).
Most African countries have limited or weak
institutional capacity (AGR, 2019) to deal with these
challenges. Poor governance is reflected in the
reliability and affordability of water services and
water infrastructure development.
Water-related challenges vary significantly from
country to country. The objective of the work in
this report is to provide a preliminary numerical
assessment of the state of water security in all
countries on the continent and thereby provide
a basis for moving beyond broad calls for
water security in the region. Specifically, this
report aims to:
•

Most African states are economically fragile, with
average annual per capita income growth of less
than 0.5% (World Bank, 2021) owing to the ongoing
pandemic-related impacts, food price inflation,
water and climate-induced disasters and other
factors. This fragility may limit needed investments
in water security enhancement. Agriculture remains
the backbone of economic growth for most
countries in the region (AGNES, 2020).
Water quality deterioration is a major threat
among communities throughout Africa. Every
hour, 115 people in Africa die from diseases
linked to improper hygiene, poor sanitation, and
contaminated water (UNEP-IWMI, 2020). Most
wastewater generated by domestic, industrial,
and mining activities remains untreated and is
released into freshwater bodies. Estimates suggest
that only around 16% of wastewater produced in
Africa undergoes any type of treatment (Jones et
al., 2021). Agricultural activities also contribute to
water contamination as the use of fertilizers
and excreta from farms produces nitrates and
phosphates that end up in water bodies and cause
eutrophication (Fayiga et al., 2018).
African countries are increasingly vulnerable to
climate change risks and associated water-related
disasters. Increasing climate variability translates
into increasing magnitude and frequency of
6
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•
•

•

Quantify and compare actual levels of water
security at country and subregion levels.
Determine the rate and direction of change in
water security of individual countries over time.
Identify and examine available data for such
quantitative assessments and identify data
gaps that need to be filled if more accurate
and confident analyses of water security are
to be made.
Develop an overall platform that may become
a policy-into-practice tool that will provide
an up-to-date overview of individual country
water security showing progress and enabling
comparisons over time and help identify
pathways for raising levels of water security.

The report targets policy makers in Africa and
donor organizations that support sustainable water
resources development and management on the
continent overall, in its subregions and individual
countries. This report does not intend to be a
prescriptive guide on water security quantification
but aims to initiate a discussion on whether there is
an ‘African approach’ to water security assessment
and, if so, how different it is or should it be from
similar approaches in other regions and possible
future assessments of water security in other
countries in the world.

METHODOLOGY
General Principles, Assumptions and Assessment
Structure
This analysis uses the water security definition
and framework suggested by UN-Water (2013).
However, as noted in the introduction, none of
the water security definitions translate directly
into measurable dimensions. Accordingly, these
dimensions need to be defined and measures that
quantify them. This can be done with various levels
of subjectivity and pragmatism. Some approaches
separate dimensions and indicators, where several
of the latter (often composed of a range of subindicators) measure each of the former (ADB, 2020).
Others employ a vast array of indicators without
explicitly specifying what dimensions they measure
(Doeffinger et al., 2020). Ultimately, the most
critical factor that determines the methodological
approach is the availability of the data needed to
quantify elements of water security.

•

•

•

The following principles and assumptions were
used in determining the structure of quantitative
measures for water security assessment in Africa.
•
•

•

National water security of every country is
described in terms of several ‘components’ –
either sectoral or means of implementation. The
term ‘dimension’ is not used in this assessment
primarily in order to avoid terminological
confusion with AWDO where a dimension
is measured using multiple indicators. Each
component in the current assessment is
measured by just one indicator. The terms
“indicator” and “component” can be used
interchangeably; however, any component, in
principle, can be measured by an alternative
indicator, as the methodology develops and
better and more data become available.
Water security components and indicators
used to quantify them should reflect both
physiographic conditions of a country (which
determine or affect its water endowment that
does not significantly change with time) and
efforts that a country is making to improve
its water security. In most other known water
security assessments, natural factors are often
ignored or underrated, although they do –
determine where each country initially stands
in a water security domain and the level of

effort and investment that needs to be made to
improve national water security.
As various indicators cover different aspects of
water security, they need to be complementary.
At the same time, it is accepted that an indicator
can contribute to more than one component of
water security either directly or indirectly.
The overall structure of the assessment
system should be as simple as possible
and commensurate with the data available.
Accordingly, the use of sub-indicators within
indicators should be minimized. The complexity
that comes with sub-indicator use often
outweighs the gains in accuracy and confidence
of estimates that can realistically be achieved,
particularly in data-scarce contexts.
Existing data to quantify individual indicators
should have as wide a coverage of African
countries as possible. The need to fill in
the missing data for individual indicators in
individual countries should be minimized as this
adds additional complexity to the process and
may result in more uncertainty. As a general rule,
if an indicator cannot be estimated for at least
half the countries, an alternative or proxy that
covers most countries needs to be identified.
As water security underpins the SDGs, it would
be logical to use SDG 6 indicator values where
current water security assessment indicators
mirror SDG 6 indicators. However, overall SDG
structure and individual indicators themselves
are not perfect and do not cover all aspects of
water security. Therefore, while this assessment
makes use of the SDG indicator data where
feasible, it is not limited to them and alternative
indicators and ways to quantify them are
introduced as necessary.

The following 10 components of water security are
included in the assessment for African countries:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Drinking Water
Sanitation
Hygiene and Health
Water Availability
Water Use Efficiency
Water Infrastructure
Water Quality
Water Governance
Water Disaster Risks
Physiography
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Each of these components is represented by
one indicator.
1. Drinking Water: Percentage of population
using at least basic drinking-water services.
2. Sanitation: Percentage of population using
limited sanitation services.
3. Hygiene and Health: Percentage of population
using basic hygiene services and the number
of diarrheal deaths.
4. Water Availability: Total renewable water
resources per capita.
5. Water Use Efficiency (the names of the
component 5 and the indicator 5 are the same)
6. Water Infrastructure: Water storage per capita.
7. Water Quality: Percentage of wastewater
treated.
8. Water Governance: Degree of IWRM
implementation.
9. Water Disaster Risks: Disaster Risk Index.
10. Physiography: Water dependency and
variability.
Table 1 summarizes the details of the individual
indicators. All indicators were selected after careful
analyses of predominantly publicly available
databases and literature sources. Most indicators
(with two exceptions) do not have sub-indicators
that needed to be evaluated separately.
Table 1 is an overview of the overall assessment
structure adopted in this analysis. Additional details
on each indicator, the rationale for its inclusion, the
data sources used, and the scoring system adopted
are given in subsequent subsections.
Component 1: Drinking Water; Indicator 1:
Percentage of population using at least basic
drinking water services
This indicator reflects one of the most obvious
and critical elements of human water needs,
access to drinking water. The global Sustainable
Development Goals (SDG) Target 6.1 is set to “…
achieve universal and equitable access to safe
and affordable drinking water for all by 2030”. To
monitor the progress on this target, three main
categories were defined for households using
improved water sources: i) safely managed service
(the actual global indicator for SDG 6.1), ii) basic
service, and iii) limited service (JMP, 2021).

8
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To meet the standard for safely managed services,
improved water sources must be accessible onpremises, available when needed, and free from
contamination. Sources regarded as improved are
piped water, boreholes and tube wells, protected
hand-dug wells, protected springs, rainwater,
and packaged/delivered water. Basic service is
defined as a round trip to collect water, including
queuing for no more than 30 minutes, while
limited service implies a similar trip but waiting for
over 30 minutes.
Ideally, in water security assessments, this indicator
should simply copy the SDG 6.1.1 data on safely
managed drinking water services in each country.
However, available global databases have such data
for only 24 countries in Africa – approximately 44%
of all African countries (JMP, 2021). An alternative
indicator needs to be introduced in cases with such
a low coverage of countries.
One solution to the lack of data for safely managed
service is to group safely managed and basic
services data together. The final definition of the
indicator then becomes Percentage of population
using at least basic drinking-water services, which
mirrors a similar indicator used for monitoring SDG
Target 1.4, for example. While this may be a less than
optimal approach, it does reflect the status quo in
each country and allows estimates for this indicator
for all countries to be made without introducing
even more uncertain data-filling approaches. This
low level of coverage of African countries with data
on safely managed drinking water services reflects
the major data gap.
The data for Indicator 1 were obtained from
JMP (2021) for two years, 2020 (most recent
available) and 2015. The latter year was selected
as an arbitrary historical milestone against which
progress can be assessed. Going further back in
time was shown to result in progressively less data
available for most indicators, with few exceptions.
Also, it would have been ideal if the data for all
indicators selected were for just two fixed years
(e.g., 2015 and 2020), to allow coherent comparison
of progress in all indicators to be made. However,
as subsequent indicator sections will show, it was
not possible for all indicators and different time
milestones for different indicators needed to be
accepted (see Table 1).
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Percentage of
population using basic
hygiene services (%)
and number of diarrheal
deaths

Per capita total renewable water resources (m³
per capita per annum)

Water Availability

Percentage of
population using limited
sanitation services (%)

Sanitation

Hygiene and
Health

Percentage of
population using ‘at least
basic drinking-water
services’ (%)

Indicator Definition
and Units

Drinking Water

Water
Security
Component

Measures the overall water availability for human use and how it changes with a country’s
population dynamics. Defined as the ratio of water resources available for human use to the
country’s population. Water resources available for human use in each country are calculated as
the difference between the average annual Total Renewable Water Resources of a country and
estimated Environmental Flow Requirements that are considered reserved.

Complements the above two indicators with aspects of basic hygiene and health-related to
water. This indicator explicitly includes two sub-indicators:
i) percentage of the population using handwashing facilities with soap and water at home (basic
hygiene services) (JMP, 2021). Corresponds to SDG indicator 6.2.1b.
ii) the number of diarrheal deaths per 100,000 people to reflect the effectiveness of having access
to basic handwashing facilities.

Reflects another basic human need and right at the household level. Limited sanitation services
are understood as ‘improved’ facilities (sewer connections, septic tanks, and improved pit
latrines) that are shared with other households (JMP, 2021). The percentage of the population
that has limited service is a sum of the percentages of the population using these three types of
shared sanitation facilities. This is a temporary surrogate for SDG indicator 6.2.1a expressed by
safely managed sanitation services. The latter implies improved sanitation facilities not shared
with other households and where excreta are safely disposed of in situ or removed and treated
offsite. The data for safely managed facilities are currently available only for 26 countries in Africa
(47% of all countries in Africa).

Reflects one critical side of basic human needs and rights: water supply at a household level.
Measures access to ‘at least basic services’ (the proportion of the population using either safely
managed or basic services). Safely managed services imply that water sources must be accessible
on-premises, available when needed, and free from contamination. Basic service implies a round
trip to collect water, including queuing of no more than 30 minutes (JMP, 2021). The indicator
is constructed to ensure that all countries are represented. It is a temporary surrogate for an
indicator that could have been expressed entirely by safely managed services levels, which is the
same as indicator SDG 6.1.1. The latter, however, is currently available only for 24 countries in
Africa (44% of all countries in Africa).

Rationale and Narrative

2017 and
2012

2017 and
2015

IHME, 2018
https://ghdx.healthdata.
org/gbd-results-tool

FAO AQUASTAT
https://www.fao.org/aquastat/en/overview/methodology/water-resources/
The World Bank https://
data.worldbank.org/indicator/SP.POP.TOTL

2020 and
2015

2020 and
2015

2020 and
2015

Years of
Data

WHO/UNICEF
https://washdata.org/

WHO/UNICEF
https://washdata.org/

WHO/UNICEF
https://washdata.org/

Data Sources

Table 1. A summary of components and indicators used for national water security assessment of African countries
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Indicator Definition
and Units

Water use efficiency
(USD per m³)

Water storage (m³) per
capita

Percentage of wastewater treated (%)

Degree of IWRM Implementation (%)

Disaster Risk Index
(number)

Water dependency on
water resources from
other countries (%), and
variability coefficient
(number)

Water
Security
Component

Water Use
Efficiency

Water
Infrastructure

Water
Quality

Water
Governance

Water
Disasters Risk

Physiography

The indicator reflects a country’s initial conditions in a water security context. These conditions
do not change significantly with time and hence the indicator does not refer to any particular
year. The indicator explicitly includes two sub-indicators:
i). water dependency is defined as a percent of total renewable water resources originating
outside a country. The lower the indicator value, the more water independent the country.
ii) interannual variability of water resources calculated as the ratio of standard deviation to
the long-term mean of annual total naturalized river flows of a country. High water resources
variability represents a management challenge for a country.

This indicator uses the readily available numerical values of the World Risk Index (WRI) for
individual countries. WRI expresses disaster risks arising from natural disasters, particularly,
water and climate-related (storms, floods, sea-level rise and droughts). The WRI also reflects the
interaction of natural events and social factors by multiplying exposure (population exposed to
natural extremes) and vulnerability (aggregation of susceptibility, coping, and adaptation).

The indicator reflects the state of water governance in a country. It essentially copies SDG
indicator 6.5.1 that tracks the implementation of Integrated Water Resources Management
(IWRM), by assessing the four key components of IWRM: enabling environment, institutions and
participation, management instruments, and financing.

This indicator mirrors SDG Indicator 6.3.1 which measures the proportion of wastewater
generated by households and economic activities safely treated compared to total wastewater
generated by such activities. Most wastewater generated by domestic, industrial, and mining
activities in Africa remains untreated and contributes to water quality deterioration. This is why
this indicator alone is critical for the water quality dimension of water security. Also, there are no
feasible alternatives to it with data covering all African countries. The indicator may be treated
as an implicit additional measure of water infrastructure development reflecting the state of
wastewater treatment facilities.

Reflects per capita water storage in large dams as a measure of water infrastructure
development. Water storage is the most well-monitored element of water infrastructure globally
and there are well-maintained global databases on water storage in large dams as opposed to
data on other forms of storage. National data on total large reservoir capacity is normalized by
national population data to allow comparison between countries.

Copies the indicator SDG 6.4.1, water use efficiency, which assesses the economic and social use
of water resources in terms of the value-added when used in different sectors of the economy
(agriculture, industry and services). The indicator may be a measure of how well a country uses
the water it has in its economy.

Rationale and Narrative

Constant

https://knoema.com/
atlas/ranks/Dependencyratio?mode=amp
FAO AQUASTAT
Interannual Variability
Under Water Resources
Section of the Database

2020 and
2015

2020 and
2017

2015 only

2020 and
2015

2018 and
2012

Years of
Data

World Risk Report
https://worldriskreport.org

https://www.sdg6monitoring.org/indicator-651/ or
UN-Water and UNEP, 2021

Jones et al., 2021
https://doi.pangaea.
de/10.1594/PANGAEA.918731

International Commission
on Large Dams https://
www.icold-cigb.org/
The World Bank: https://
data.worldbank.org/indicator/SP.POP.TOTL

FAO AQUASTAT
http://www.fao.org/
publications/card/en/c/
CA1588EN/

Data Sources

This indicator can vary between 0 and 100%. A
scoring system with five categories has been
adopted, and the scores range from 1 to 5. A
score of 1 was assigned if the percentage of a
country’s population using at least basic drinking
water services was less than 45%. For 45% and
above, scores increase linearly up to a score of 5
for percentages above 90. A low limit of 60% was
used in Asian Water Development Outlook (ADB,
2020). However, this turned out to be too high
for an African context where many countries have
lower service coverage, and the scheme below
(Table 2) was used instead to better distinguish
between the categories.

To compensate for the lack of available data
on safely managed sanitation and to reflect the
reality that in Africa improved sanitation facilities
are generally shared with other households, the
alternative is to use the indicator Percentage of
population using limited sanitation services. This
is measured as a sum of the three components of
such limited service: septic tanks, improved latrines
and sewer connections. The data for all these
components are available from JMP (2021) and
were extracted for two years, 2020 and 2015. The
only missing data was for Mauritius for 2020, and in
the absence of other sources, the country’s data for
2015 was used for both years.

Table 2. The scoring system for Indicators 1
(drinking water) and 2 (sanitation), and Subindicator 3.1 (hygiene-handwashing)

This indicator can vary between 0 and 100% and
was scored similarly to Indicator 1 (Table 2).

Indicator range

Score

0 - 45%

1

46 - 60%

2

61 - 75%

3

76 - 90%

4

> 90%

5

Component 2: Sanitation; Indicator 2: Percentage
of population using limited sanitation services
This indicator reflects another basic human need
and right for sanitation at a household level. SDG
Target 6.2 aims to “…achieve access to adequate
and equitable sanitation and hygiene for all…by
2030”. Adequate or safely managed sanitation
services must use improved facilities that are not
shared with other households and excreta must be
safely disposed of in situ or removed and treated
offsite. Sanitation facilities regarded as improved
are sewer connections, septic tanks, and improved
pit latrines. If people share an improved facility with
other households, it is considered that they have a
limited service (JMP, 2021).
Ideally, in water security assessments this indicator
should simply copy the SDG 6.2.1a data on safely
managed sanitation services in each country.
However, available global databases (e.g.,
JMP, 2021) have such data for only 26 countries
in Africa (47% of all countries in Africa), and
hence an alternative needed to be introduced.

Component 3: Hygiene and Health; Indicator 3:
Percentage of population using basic hygiene
services and number of diarrheal deaths
The third indicator focuses on hygiene and public
health and includes two sub-indicators.
Sub-indicator 3.1: Percentage of population using
basic handwashing facilities with soap and water
at home. These facilities are basic hygiene services
critical for the mitigation of disease outbreaks and
pandemics, both ongoing and future. The state
of these services is monitored globally through
indicator SDG 6.2.1b, which is the same as this subindicator. The data were obtained directly from
JMP (2021) for 2020 and 2015.
Sub-indicator 3.2. Number of diarrheal deaths
(NDD) per 100,000 people is added to reflect the
effectiveness of basic handwashing facilities. The
data for this sub-indicator were extracted from
IHME (2018). The data were available for 2017
and 2015. A more recent data source for 2020
was not found.
Twelve countries had missing data for Sub-indicator
3.1 in 2020, and ten in 2015. The percentage of
countries with missing data is 22%. These data can
be used but gaps need to be filled to ensure that all
countries are represented. For most countries with
missing data in certain years (Morocco, Libya, Cape
Verde, Gabon, Djibouti, Seychelles, Mauritius,
Eritrea, South Sudan, and Botswana), the gaps
were filled with an average value calculated from
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countries within a similar Gross National Income
(GNI) category for that year. For those countries
where a sub-indicator value was missing in one
of the two years only, the sub-indicator value was
assumed to be the same for both years. There were
no missing data for the two years extracted for Subindicator 3.2.
Sub-indicator 3.1 was scored similarly to Indicators
1 and 2 (Table 2). The scoring system for Subindicator 3.2 covered the range of NDDs with the
most unfavourable score of 1 being assigned
to countries where NDD exceeds 100 per
100,000 people.
Table 3. The scoring system for Sub-indicator 3.2:
Number of diarrheal deaths per 100,000 people.
Sub-indicator range

Score

≤ 25

5

26 - 50

4

51 - 75

3

76 - 100

2

> 100

1

The two sub-indicator scores were summed up to
give the total score for indicator 3.
Component 4: Water Availability; Indicator 4:
Total renewable water resources per capita
Securing water resources for the present and future
is an essential component of any country`s water
security. This indicator measures the overall water
availability (WA) for human use and how it changes
with a country’s population dynamics. The indicator
is defined as the ratio of water resources available
for human use to the country’s population. Water
resources available for human use in each country
are estimated as the difference between the
average annual Total Renewable Water Resources
of a country (TRWR) and Environmental Flow
Requirements (EFR).
A country’s TRWR is defined in FAO AQUASTAT as
“The sum of internal renewable water resources and
external renewable water resources.” This is essentially
a long-term annual total river flow. A country’s EFR
is an estimated proportion of its TRWR required to
maintain freshwater ecosystems in a certain agreed
or desired condition (Dickens et al., 2019). EFR are
12
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considered reserved for environmental purposes
and hence not available for other uses.
The overall indicator is measured in cubic meters of
water capita per annum. The indicator was assessed
for the years 2012 and 2017 using two data sources.
FAO AQUASTAT was used to extract TRWR and
EFR data, and population data for both selected
years were obtained from the World Bank.
In each of the two years, both TRWR and EFR at
the national level remained constant while the
population changed. Due to the explicit inclusion
of population dynamics in WA, it is a more
responsive indicator of the overall water resources
availability than, for example, SDG Indicator 6.4.2
(water stress). The latter estimates the ratio of total
freshwater withdrawals in a country to its total
freshwater resources available for human use and
does not have an explicit human factor.
This indicator is scored according to Table 4. The
scoring system largely follows the principles and
thresholds used in Baggio et al., (2021), where a
country is experiencing absolute water scarcity if its
per capita WA is under 500, and no water scarcity
if its WA is over 1,700, with one more intermediate
threshold of 1,000 for water-stressed countries. To
distinguish between the countries with no water
scarcity and particularly well-endowed ones,
another arbitrary high indicator threshold of 3,000
was introduced.
Table 4. The scoring system for indicator 4: Water
availability per capita
Indicator Range (m³ per capita per annum)

Score

500 ≥

1

500 - 1,000

2

1,000 - 1,700

3

1,700 - 3,000

4

> 3,000

5

Component 5: Water Use Efficiency; Indicator 5
Water use efficiency
Improving the efficiency of water use in any country
helps minimize water withdrawals for various
economic sectors and promotes economic growth
and sustainability. Hence, this indicator assesses

the economic and social use of water resources.
It directly relates to SDG Target 6.4: By 2030,
substantially increase water-use efficiency across all
sectors and ensure sustainable withdrawals and supply
of freshwater to address water scarcity and substantially
reduce the number of people suffering from water
scarcity. This indicator mirrors SDG Indicator
6.4.1, which is estimated as the sum of water use
efficiencies (WUE) in three main economic sectors
(irrigated agriculture, industry and municipal water
services) weighted according to the proportion of
water withdrawn by each water-using sector over
the total withdrawals. The indicator is measured by
the ratio of US dollar value added to the volume of
water used.
FAO AQUASTAT has data on national water use
efficiencies for 2018, 2017 and 2012. The data for
the first and the last year were extracted. The data
for Equatorial Guinea and Djibouti for both years
were missing. WUE values for these two countries
were estimated based on the gross national
income (GNI) classification of all African countries.
The missing values were assumed to be equal to
the average WUE of the Equatorial Guinea and
Djibouti GNI class. The missing value of WUE for
Sao Tome for 2018 was set equal to the country’s
WUE value for 2012.
National WUE varies significantly worldwide,
from as low as 0.2 USD/m³ in agriculture-centric
economies to over 1,000 USD/m³ (on average) in
highly industrialized, service-based economies.
Around two-thirds of countries across the world
have a water use efficiency between 5 and 100
USD/m³, and most African countries WUE fall within
this range. The scoring system for this indicator has
been designed accordingly, primarily for better
differentiation between countries (Table 5).
Table 5. The scoring system for indicator 5: Water
Use Efficiency
Indicator Range, USD/m³

Score

5≥

1

5 - 10

2

10 - 30

3

30 - 60

4

> 60

5

Component 6: Water Infrastructure; Indicator 6:
Water storage per capita
Water Infrastructure plays a critical role in the
national economy by storing, cleaning and
delivering water for various needs. The data for
different forms of water infrastructure in Africa
and other developing global regions are generally
limited. Water storage is, perhaps, the most
significant element of water infrastructure, and the
state of water storage in a country may be seen as
a measure of that country’s development. The data
on how exactly water is stored are, however, limited
worldwide. Perhaps the most well-monitored form
of storage globally is large dams, for which several
databases are available (Perera et al., 2021).
Large dams play a crucial role in national water
management ensuring flood control, electricity
generation, and water supply for irrigation to
mention a few. Therefore, water storage in large
dams has been selected as a measure of water
infrastructure development. To compare countries,
data needs to be normalized by the country
population. The indicator used in this analysis is the
per capita total volume (capacity) of all large dams
in a country. The International Commission on Large
Dams (ICOLD) database is the most comprehensive
source of data for large dams, where a large dam is
defined as “a dam of the height of 15 m or greater
from the lowest foundation to crest, or a dam
between 5 m and 15 m impounding more than 3
million cubic meters.”
In Indicator 6, only large dams as defined by ICOLD
are included and population data is sourced from
the World Bank. Per capita water storage numbers
are calculated for the years 2020 and 2015. Large
dam capacity in several countries was either zero
as per ICOLD records (Gambia, Burundi, Comoros,
Djibouti, Somalia, and South Sudan), or negligible
as established through a quick literature survey
(Equatorial Guinea and Liberia). Large dam capacity
in Sao Tome was identified from another source as
the data for this country were not available in the
ICOLD database.
The scoring scheme for this indicator has been
designed for better differentiation between
countries (Table 6).
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Table 6. The scoring system for indicator 6: Water
Storage per capita
Indicator Range (m³ per capita)
100 ≥
100 -

Score
1

500

2

500 - 1,500

3

1,500 - 3,000

4

> 3,000

5

Component 7: Water Quality; Indicator 7:
Percentage of Wastewater Treated
Water quality is a critical parameter of water
security for any country. SDG Target 6.3 calls for
improvement in water quality by 2030 by reducing
pollution, eliminating dumping, and minimizing
release of hazardous chemicals and materials,
halving the proportion of untreated wastewater,
and substantially increasing recycling and safe
reuse globally. This target is measured and
evaluated by two interconnected global indicators.
SDG 6.3.1 measures the proportion of wastewater
generated by households and economic activities
that is safely treated compared to total wastewater
generated by such activities, and SDG 6.3.2
measures the proportion of bodies of water with
good ambient water quality. ‘Good’ indicates
an ambient water quality that does not damage
ecosystem function or human health according
to several core ambient water quality parameter
groups that are relevant globally.
These two indicators were considered as two
potential sub-indicators for a composite indicator
of water quality in the current assessment.
However, the data for Indicator 6.3.2 (ambient
water quality) for African countries from available
global databases were very poor in terms of both
coverage of countries (less than 50%) and the
quality of the data itself. This immediately excluded
the use of Indicator 6.3.2 from further analysis, but
attempts were made to find the closest alternative.
One option considered was a composite of lake
water turbidity and tropic state determined by
satellite imagery (UN-DESA, 2021). However,
the methodology for this approach is still in
development
and
the
accuracy
and
representativeness of data obtained with it so
far appears to be highly questionable. Another
14
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alternative was the application rates of nitrogen and
phosphorus to soils as a proxy for impacts on water
quality in the form of eutrophication as non-point
source pollution (World Bank, 2021). This option
could not be used as the data on agricultural area
also consisted of the area under permanent crops
and pastures, which usually do not receive fertilizer
applications as field crops. In addition, attempts to
establish any correlation between lake water quality
parameters (tropic state and turbidity) on the one
hand, and nitrogen and phosphorus loadings on
the other were not successful.
Overall, no feasible alternative to Indicator 6.3.2
was identified and hence, the water quality aspect
in the current assessment is represented solely
by the percentage of wastewater treated to all
wastewater produced in a country. While this
indicator (which mirrors SDG Indicator 6.3.1) may
be seen as just one aspect of water quality in a
country, it needs to feature in the current assessment
in the absence of any better alternative, reliable way
to complement it.
The percentage of wastewater treated may also
be a measure of water infrastructure development
in a country and complements Indicator 6
(water storage).
The data from Jones et al., (2021) have been used
to populate this indicator. They collected countrylevel wastewater data from four online databases:
Global Water Intelligence (2015), FAO AQUASTAT
(2020), Eurostat (2020), and United Nations Statistics
Division (UNSD, 2020). For consistency, the year
2015 was selected for all wastewater data. Where
wastewater data from these online sources was
reported in a different year (up to a maximum of
10 years older than 2015), the wastewater data was
standardized to 2015 along with cross-examining
the data from different sources to check for
consistency and to remove implausible data. The
datasets for a range of variables for regression
analyses were downloaded from multiple sources,
such as total and urban population, Gross Domestic
Product, Human Development Index, water scarcity,
land area, and agricultural land. The selected
variables were expected to have a physical basis for
correlation with wastewater production, collection,
treatment, or reuse. Multiple linear regression
was used to predict wastewater data for countries
without reported data.

No better or more recent dataset than Jones et
al., (2021) is currently available that could have
been used to cover all African countries. Although
there have been some increases in wastewater
production volumes in African countries since 2015,
such increases may not have significantly affected
the wastewater treatment percentage due to
limited increases in wastewater treatment facilities
in the region. Consequently, the data for both
2015 and 2020 were considered the same and no
attempt was made to assess the progress on this
indicator in the current preliminary assessment of
water security.
This indicator ranges from 0 to 100% and it scored
on a scale from 1 to 5. A score of 1 was assigned
if the percentage of wastewater treatment at the
national level was less than 5%. The scores then
increase linearly up to a score of 5 for wastewater
treatment percentage above 75% (Table 7).
Table 7. The scoring system for indicator 7:
Percentage of wastewater treated
Indicator Range (%)

Score

5≥

1

5 - 25

2

25 - 50

3

50 - 75

4

>75

5

responses are consolidated through consultations
between stakeholders, such as national and subnational line ministries and institutions involved
in water resources management and other
stakeholders such as NGOs, academia, and
business (UNEP, 2021).
The data for this indicator were extracted directly
from UNEP (2021) for 2020 and 2017. The data
were used ‘as is’ and were available only for these
years. No data were available in the above source
for Eritrea and Djibouti for either year and these
gaps were filled using the GNI classification, i.e.,
the countries are grouped by their GNI, and the
group average SDG 6.5.1 value is then assumed
for countries where this indicator is missing (the
procedure is similar to that used for Indicator 5).
The missing numerical value for Guinea-Bissau
for 2018 was assumed equal to that in 2020,
which was available.
The indicator was scored on a scale from 1 to 5.
A score of 1 was assigned if a country’s degree
of IWRM implementation is equal to or less than
20%. For other categories, scores increase linearly
up to a score of 5 where this degree is above
80% (Table 8).
Table 8. The scoring system for indicator 8: Degree
of IWRM Implementation
Indicator Range (%)

Score

Component 8: Water Governance; Indicator 8:
Degree of IWRM Implementation

20 ≥

1

20 - 40

2

To reflect the state of national governance of water
resources, direct use is made of SDG indicator
6.5.1 which measures a country`s degree of
implementation of Integrated Water Resources
Management (IWRM). IWRM is defined by
GWP-TAC (2000) as the process, that “promotes
the coordinated development and management
of water, land, and related resources in order to
maximise the resultant economic and social welfare
in an equitable manner without compromising
the sustainability of vital ecosystems.” Indicator
6.5.1 tracks key components of IWRM: enabling
environment, institutions and participation,
management instruments, and financing, which
are all determinants of water governance. For
global monitoring of SDG Indicator 6.5.1, data
are collected through a questionnaire, and

40 - 60

3

60 - 80

4

> 80

5

Component 9: Water Disaster Risk; Indicator 9:
Disaster risk index
This indicator is using data from the World Risk
Index (WRR, 2020). WRI expresses risks arising from
natural disasters. The WRI takes into account the
occurrence, intensity, and duration of extremes
but also reflects the interaction of natural events
and social factors by multiplying two components:
exposure (population exposed to natural extremes)
and vulnerability (aggregation of coping, and
adaptation). WRI reflects the combined impact
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of all natural disasters, while in water security
assessment the focus should be on those that are
water and climate related (storms, floods, sea-level
rise, and droughts). However, natural disasters are
essentially dominated by water/climate-related
ones. This is true both globally and in Africa (WMO,
2019). With this premise in mind, the actual WRI
numbers for individual countries were assumed to
apply as first-hand estimates (proxies) for a national
water-related Disaster Risk Index (DRI).
The data were obtained for two years, 2020 (WRR,
2020) and 2015 (WRR, 2015). The data were used
in this analysis ‘as is’ but missing 2015 DRI values
for Sao Tome, DR Congo and South Sudan
were assumed to be equal to these countries’
values in 2020.
WRI has its own scoring approach. However, it
varies with years, which is not appropriate for the
type of analysis carried out here. Consequently,
the same scoring scheme was used for DRI for
both years, while the scoring categories were
equally sized (Table 9). The lower the indicator
value (and hence the lower the risk), the higher is
the country’s score.
Table 9. The scoring system for indicator 9: Disaster
Risk Index
Indicator Range (%)

Score

Risk Narrative

2.5 ≥

5

Very low risk

2.5 - 5.0

4

Low risk

5.0 - 7.5

3

Medium risk

7.5 - 10.0

2

High risk

> 10.0

1

Very high risk

Component 10: Physiography; Indicator 10:
Water dependency and variability
This indicator combines two elements of natural
setup and physiography of a country and has two
sub-indicators:
i. Sub-indicator 1: Water Dependency
ii. Sub-indicator 2: Water Variability
Water Dependency (WD) is defined as a percent
of total renewable water resources (a component
already used in a different context by Indicator
16
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4 Water Availability) originating outside the
country. It varies between 0% and 100% (FAO
AQUASTAT). A country with a 0% WD receives
no water from neighbouring countries and hence,
theoretically at least, does not depend on them
as all its water is sourced within its own territory.
A country with a 100% WD receives all its water
from upstream countries and has no water sourced
from within its own borders. This indicator does
not explicitly consider possible allocations of
water to downstream countries but purely reflects
the natural setup that exists. This indicator is a
constant for a country and, as methodologies for
water security assessment emerge, may be used as
an element in other indicators. It does determine a
significant aspect of water security and needs to be
considered as a primary or secondary variable.
Water Variability (WV) is represented by interannual
variability calculated as the standard deviation of
the annual total naturalized river flow (discharge)
of a country divided by the long-term mean of total
naturalized annual river flow. The latter is calculated
over a period from 1950 to 2010. At present, WV
available at FAO AQUASTAT is associated with just
that period. In principle, if the time series data are
updated and a different or extended period for
time series of river flow in each country is used, WV
can be recalculated and may reflect the changes
that occur due to climate change, for example.
Overall, natural water resources variability is a
critically important factor for the water security of
any country as it determines water availability in
different years and seasons. The latter (within-year
variability) is not covered by the WV used in the
current analysis but may be important to consider
in the future as this methodology develops.
A combination of WD and WV results in an indicator
that reflects a country’s initial conditions in a water
security context. These conditions do not change
significantly with time and hence the indicator does
not refer to any particular year.
Both sub-indicator data were extracted from the
online databases mentioned above. WD data have
no missing values. WV data have some missing
values, and those gaps were filled by the WV
values from a neighbouring country based on the
assumption that WVs are likely similar (Cape Verde
with Senegal; Mauritius, Seychelles and Comoros
with Madagascar, and Sao Tome with Gabon).

The two sub-indicators are very different and
require different scoring schemes. Each subindicator was scored from 1 to 5. WD scores are
evenly distributed between five equally sized WD
categories. A score of 1 is assigned to a country
with a WD of 80% or above (high dependency/low
score). A score of 5 is assigned to a country with a
WD of 20% or less.
For WV, a score of 1 is assigned to a country with
high (3 or larger) interannual variability (the higher
the variability, the lower the score, as high variability
is detrimental to water security). The scoring
schemes for both sub-indicators are shown in Table
10. The two sub-indicator scores were added to
give the total score for indicator 10.
Table 10. The scoring system for sub-indicators:
Water Dependency and Water Variability
Water Variability
(WV) range
(number)

Water Dependency
(WD) range (%)

Score

20 ≥

5

1≥

5

20 - 40

4

1 - 1.5

4

40 - 60

3

1.5 - 2.0

3

60 - 80

2

2.0 - 3.0

2

> 80

1

> 3.0

1

Score

National Water Security Indexing
Each country was first assessed in terms of each
indicator and a country’s overall national water
security was then assessed as the composite result
of all 10 indicators. The final result is a national
water security index.
All individual indicators are complementary as they
describe various components of water security. At
the same time, they are interdependent. Increases
in one indicator over time may lead to increases
or decreases in other indicators. This may affect
overall national water security in ways that are
difficult to anticipate. Measuring the water security
of a country by aggregating all 10 indicators
recognizes their complementarity and reflects the
multi-dimensional nature of water security overall.
Each indicator and sub-indicator are initially scored
on a scale from 1 (low) to 5 (high). All components
of water security and their corresponding indicators

are equally important and carry equal weights. The
overall water security of a country represented
by a national water security index is scored on a
thermometer scale with a maximum score of 100. As
there are 10 indicators in the assessment structure
and all their weights are equal, each component
indicator has a maximum score of 10. The original
scores of all ten indicators for each country have to
be normalized to that 10-score scale.
For indicators that have no sub-indicators,
i.e., all components except 3 (hygiene) and 10
(physiography), the original scores need to be
multiplied by a factor of 2 to comply with the
10-score scale. For indicators 3 and 10, which have
two sub-indicators each, the original sub-indicator
scores on a scale from 1 to 5 prevail and the final
score of each composite indicator is a simple sum
of the scores of two sub-indicators. The final total
national water security score for each country is the
sum of its ten individual indicator scores.
The next step is to rank countries by their national
water security index scores. Five stages of national
water security are defined (Table 11), and the
approach is similar to that used by the Asian Water
Development Outlook - AWDO (ADB, 2020). Stage
1 corresponds to rather low levels of water security
that can be described as emerging. At this stage,
most indicator scores are low and there is a large gap
between the current state and an acceptable level
of water security. At the other end of the spectrum,
if a country reaches Stage 5 with total water security
scores close to 100, it is considered a model for
others on how to manage water resources. The
overall approach is rather similar to that used by
AWDO; it may be helpful for comparative purposes
and to put countries’ aspirations into perspective.
Table 11. National Water Security Scores and
Stages
National Water Security Index score

Stage

Rank

> 90

Model

5

75 - 90

Effective

4

60 - 75

Modest

3

45 - 60

Slight

2

0 - 45

Emerging

1
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RESULTS AND DISCUSSION
The results are summarized in the following
subsections with additional observations on
the data for the indicators at two levels - major
subregions and countries. The subregions follow
the categorisation of the African Union (Figure 1).
All indicator graphs follow the same principles and
format. Results by subregion are displayed in each
graph in a fixed sequence (North > West > Central
> East > South) according to the map in Figure 1
and regardless of the subregional indicator score.
In each subregion, the countries are ranked in
descending order by the indicator score in the
most recent year assessed. In total, 54 countries are
included in the current assessment (Figure 1).

was observed in how subregions compare from
2015 to 2020. North Africa stands out as a top
performer on this indicator with its 92% coverage,
while the lowest-performing region is Central
Africa (62%). On average, for each subregion in
Africa from 2015 to 2020, performance
improved but not significantly: from 1.1%
in Central Africa (least progress) to 3.7% in West
Africa (most progress). Across Africa, access to at
least basic drinking-water services between 2015
and 2020 improved on average by 2.8%.

Component 1: Drinking Water; Indicator 1:
Percentage of population using at least basic
drinking-water services

At the country level, Egypt, Libya, and Mauritius
performed strongly with 99%, followed by Tunisia
(98%), Seychelles (97%), Algeria and South Africa
(94%), and Botswana (92%). Six other countries
(Cape Verde, Ghana, Senegal, Gabon, Namibia,
and Mali) are moving towards 90%. At the lower
end, 5 of 54 countries have access rates lower
than 50%: Niger (47%), both DR Congo and Chad
(46%), South Sudan (41%), and Central African
Republic (37%). There has been no progress on this
indicator in South Sudan over the 5-year period,
while access to drinking water in the Central African
Republic has dropped from 42% to 37%.

The results for this indicator are summarized in
Figure 2. On a subregional level, this indicator
ranges from 5.6 for both Central and East Africa to
9.0 for North Africa. A slight improvement (+0.4)

Overall, this indicator reflects the disparity in
coverage between individual countries as wide
as 62% between Egypt (99%) and the Central
African Republic (37%) as of 2020, and between

The final subsection examines the overall national
water security ranking of countries in the context of
various water security stages.

Figure 1. Subregions in Africa. Modified from https://www.explodingafrica.com/en/2018/08/21/first-step-to-future-federations/
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Sub-Regional
Average
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North Africa

Egypt

9.0
9.0
0.0

5.0

Libya
Tunisia
Algeria
Morocco
Mauritania

10.0

Cape Verde
Ghana
Senegal
Mali

West Africa

Gambia

6.4
5.9
0.0

5.0

10.0

Nigeria
Liberia
Ivory coast
Togo
Benin
Guinea
Sierra Leone
Guinea-Bissau
Burkina Faso
Niger
Gabon

5.6
4.9
0.0

5.0

10.0

Central Africa

Sao Tome
Republic of Congo
Cameroon
Equatorial Guinea
Burundi
Chad
DR Congo
Cent. Afri. Rep.
Mauritius
Seychelles
Comoros
Djibouti

East Africa

Kenya

5.6
5.1
0.0

5.0

Tanzania
Rwanda
Sudan
Somalia
Uganda

10.0

Madagascar
Eritrea
Ethiopia
South Sudan
South Africa

6.8
6.4
0

5

Southern Africa

Botswana

10

Namibia
Lesotho
Eswatini
Malawi
Zambia
Mozambique
Zimbabwe
Angola

2020

2015

Figure 2. Ranking of subregions and countries by their scores on Indicator 1: Percentage of population using at least basic drinking-water services
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subregions as wide as 30% (North Africa, 92%;
Central Africa, 62%). In 2020, African countries
had an average of 71% coverage in terms of at
least basic drinking water service, leaving behind
some 29% of the total population (over 353
million people predominantly in the lowest
performing countries, e.g., Central African
Republic and South Sudan). At the current rate
of progress, estimated as +2.8% (from 2015 to
2020), Africa can only achieve access to at least
basic drinking water services to about 76%
coverage by 2030.
What percentage of the African population will
have access to safely managed drinking water
services as required by SDG 6.1 by 2030 cannot be
confidently estimated at present if steps are not
taken to radically improve data collection efforts.
Component 2: Sanitation; Indicator 2: Percentage
of population using limited sanitation services
The results for this indicator are summarized in
Figure 3. On a subregional level, this indicator
ranges from 4.2 for Central Africa to 8.7 for North
Africa. Only marginal differences were observed
for subregions between 2015 and 2020 and, given
the low scores and percent coverages for most
subregions, the progress is far from adequate.
North Africa currently stands out as a top performer
with its 90% regional coverage and Central Africa
(52%) is the lowest-performing subregion.
At the country level, the percentage of the
population using limited sanitation services
increased across Africa (+3.3%) between 2015 and
2020. Seychelles have 100% coverage, followed by
Libya, Tunisia, and Mauritius (99%), Egypt (98%),
Algeria (97%), and South Africa (94%). Five other
countries (Morocco, Cape Verde, Eswatini, Rwanda
and Botswana) are close to the 90% mark. At the
lower end, 18 of 54 African countries have coverage
of less than 50%. The most challenged are both
Niger and South Sudan (25%), Eritrea (21%), Chad
(18%), and Ethiopia (17%). Some level of progress
is observed for most of the challenged countries
except for Eritrea with no change between
2015 and 2020.
This indicator reflects disparities in coverage
between individual countries as wide as 83%
between Seychelles (100%) and Ethiopia (17%) and
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between subregions as wide as 38% (North Africa,
90%; Central Africa, 52%). With the current coverage
(60%), at least 40% of the total population is left
behind, suggesting that over 483 million people
lack access to limited sanitation services, mainly in
East and West Africa. This indicates this population
is likely using unimproved facilities or practicing
open defaecation.
Progress is generally slow in most countries. While
progress in sanitation coverage increased by 3.3%
between 2015 and 2020, the population in Africa
grew by almost 11% over the same period. With
such slow progress, Africa will only reach about 67%
coverage by 2030.
Component 3: Hygiene and Health; Indicator 3:
Percentage of population using basic hygiene
services and number of diarrheal deaths
Figure 4 illustrates the scoring of subregions and
countries for two sub-indicators. Using sub-indicators
in this case is beneficial as the results are quite different
for countries and hence sub-indicators do capture
complementary aspects of hygiene and health.
The percentage of the population using basic
handwashing facilities on a subregional scale is
relatively high only in North Africa at 67% (Subindicator 1; Figure 4 left). More than half the countries
have access rates lower than 45% with little or no
progress between 2015 and 2020. At the country
level, Egypt (90%), Algeria (85%), and Tunisia (84%)
perform strongly. Burkina Faso, Ethiopia and Malawi,
Lesotho, South Sudan, Burundi, Rwanda, and Liberia
all have access rates below 10%, although this may be
somewhat difficult to see in Figure 4. No progress has
been observed for most of these countries and there
has been little progress on the continental scale over
the five-year period.
		
The number of diarrheal deaths per 100,000 people
(NDD) (Sub-indicator 2) on a subregional scale is
lowest in North Africa (NDD=12), while other
regions have NDDs over 50. At the country level,
strong performers (NDD < 5) are Algeria and Tunisia
(NDD=1 in each), followed by Libya and Mauritius (2),
Seychelles (3) and Morocco (4). Challenged countries
(NDD>100) include Mali, Guinea-Bissau and Niger
(110–111), Madagascar (115), Eritrea (122), South
Sudan (139), Chad (153) and Central African Republic
(175). Except for Mali and Central African Republic,
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Figure 3. Ranking of subregions and countries by their scores on Indicator 2: Percentage of population using limited sanitation services
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most challenged countries reported some NDD
reduction between 2015 and 2017 (between 2 and
7 but overall progress on the continent for this subindicator has been limited; Figure 4, right).
Overall, the state of hygiene in Africa varies
between subregions from 3.7 for West Africa to 7.5
for North Africa (Figure 5), with little or no progress
in recent years. On a country level, Algeria, Egypt
and Tunisia are the top performers. Cape Verde,
Morocco, Sao Tome and Djibouti are moving up.
In all other countries, the level of hygiene is rather
poor as is progress over the 5-year period.

for this decline is population growth. Between
2012 and 2017, the population of these countries
increased, respectively, by 2.9, 3.1, 1.9, 3.8, and
2.3 million people. In both years, 11 countries in
Africa have water availability less than 500 m³/per
capita per annum (lowest score), while 17 and 15
countries in 2012 and 2017 respectively had water
availability above 3,000 m³/per capita per year
(highest score). The Republic of Congo appears to
be the most water-rich country in Africa with over
31,000 m³ of water per capita per annum, while
the island nation of Seychelles has near-zero per
capita water availability.

Component 4: Water Availability; Indicator 4:
Total renewable water resources per capita

Component 5: Water Use Efficiency; Indicator 5:
Water use efficiency

Figure 6 shows the ranking of countries by water
availability per capita for 2012 and 2017 on
subregional and national scales. The average most
recent score across Africa (2017) is 6.0 (~3,130 m³
per capita per annum) but this varies significantly
between subregions (3.7–8.4). Central Africa has
the highest per capita water availability score (8.4)
and the largest number of most well-endowed
countries (with a score of 10). West and Southern
African subregions are second with similar scores
of around 6.5. In West Africa, Sierra Leone, Liberia,
Guinea-Bissau, Guinea, and Mali scored the highest
with over 3,000 m³ of water per capita per year,
while Ghana, Burkina Faso, Nigeria, Togo, Ivory
Coast, and Cape Verde scored low (4). Madagascar
appears to be the most water endowed country in
East Africa with a maximum score of 10 followed
by Mauritius (8). Six countries (Djibouti, Seychelles,
Rwanda, Kenya, Ethiopia, and Uganda) score the
lowest (4 in 2017). North Africa is the least fortunate
in terms of water availability (average score 3.7)
but with significant between-country variation.
Half the countries in this region are absolutely
water scarce (Falkenmark, 1986) with less than 500
m³ of water per capita per annum. East Africa is the
next most water-scarce subregion with over 40%
of countries with similarly low water availability.

Ranking countries and subregions by Water Use
Efficiency (WUE) is shown in Figure 7. As this
indicator data were used ‘as is’, the figure reflects
the quality of the data. Angola appears to have
the highest WUE in Africa (194 USD/m³ in 2018).
Another six countries (Gabon, Republic of Congo,
Equatorial Guinea, Seychelles, Comoros and
Botswana) have WUE over 60 USD/m³ and hence
the highest score of 10. There are 14 countries
where WUE is less than 5 USD/m³ and hence score
the lowest. The overall lowest WUE of 0.2 USD/
m³ is in Somalia. Although there was some overall
improvement in WUE across Africa (from around
23.5 USD/m³ in 2012 to 26.5 USD/m³ in 2018),
it is noticeable only in a few countries - Tunisia,
Gambia, Burkina Faso, Rwanda, and Uganda. On a
subregional level, North Africa appears to have the
lowest scores for both years, while Central Africa has
the highest. All subregions show a wide variation in
WUE in both years.

Between 2012 and 2017, water availability
declined in West, Central, and Southern African
subregions but there was no change for the
North and East subregions. On a country scale, a
decline was observed for Ivory Coast, Cameroon,
Somalia, Mozambique, and Malawi, while other
countries showed no change. The main reason
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Among the water-using sectors, agriculture
generally has the lowest WUE (FAO and UN-Water,
2021), which suggests that the overall national
WUE may depend to a large extent on the
structure of a country`s economy. This may
explain in part the high WUE scores of countries like
Angola, Gabon, Equatorial Guinea and others,
which have over 40% industry-dominant
economies if measured by national GDP
structure, while agriculture-dominant countries
score lower. In 2018, in Sub-Saharan Africa, the
services sector contributed 67% in water addition
to water use activities followed by industry
(33%) and agriculture (1%) (FAO and UN-Water,
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Figure 4. Ranking of subregions and countries by their scores on two sub-indicators of indicator 3: basic hygiene services (left) and number of diarrheal
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2021). A more in-depth analysis is needed to
verify the reported high and low WUEs of
individual countries.
Component 6: Water Infrastructure; Indicator 6:
Water storage per capita
As shown in Figure 8, among the five subregions,
Southern Africa scored the highest on this indicator
in both 2015 and 2020 and East Africa the lowest.
Across Africa, three countries (Ghana, Zimbabwe,
and Zambia) score the highest. However, this may
be due to the presence of just one mega reservoir
(e.g., Akosombo or Kariba), which may distort the
actual state of storage development and effort. For
example, South Africa, which has over 25% of all the
large dams in Africa, does not score the highest.
The ICOLD database that was the source for
this indicator shows zero large dams in some
countries: Comoros, Djibouti, Somalia, and South
Sudan in East Africa, Gambia, Guinea-Bissau,
and Liberia in West Africa, and Burundi in Central
Africa. Across Africa, half of the countries have
the lowest score reflecting very low levels of water
storage development.
In terms of progress over time, Ethiopia and Namibia
increased their storage between 2015 and 2020.
Ethiopia increased its large dams to 35 by building
six new dams with a cumulative storage capacity
of almost 140,000 million m³. In 2018, Namibia
finished the construction of the Neckartal Dam,
adding another 880 million m³ to its total national
storage capacity. Ivory Coast and Gabon showed
a decline during the same period, which may be
explained by the increase in their populations (3.2
and 0.3 million respectively) with little or no increase
in storage. The African average per capita storage
capacity increased only marginally (3%) from 851 m³
in 2015 to 876 m³ in 2020.
Component 7: Water Quality; Indicator 7:
Percentage of wastewater treated
Figure 9 shows that on a subregional scale,
North Africa performs better than other regions
with the highest score of 5.3. Only two countries
(Mauritania and Libya) are treating less than 5% of
the wastewater produced at a national level. North
Africa is followed by Southern Africa (3.8) with their
wastewater treatment percentage falling below
5% in five countries (Angola, Malawi, Mozambique,

Zambia, and Zimbabwe). The scores for Central
Africa are closer to those of Southern Africa (scores
of 3.3 in Burundi, Cameron, Chad, Central African
Republic, and DR Congo) and with wastewater
treatment less than 5%. The lowest-performing
subregions are East and West Africa, where 12
countries in each subregion treat less than 5% of
their wastewater (Figure 9).
Overall, 36 of the 54 countries in Africa treat less
than 5% of the wastewater produced and no country
treats over 75%. Despite the low percentage of
wastewater treatment, there are bright spots with
three countries each scoring 8 and treating over
50% of its wastewater (Tunisia, 74%; Egypt, 57% and
Lesotho, 55%). Countries scoring 6, are currently
treating between just under 50% to over 30% of
their wastewater: Seychelles (49.7%), South Africa
(42%), Algeria (42%), Mauritius (41%), Morocco
(38%), Botswana (36%), Gabon (36%) and Equatorial
Guinea (31%).
Component 8: Water Governance; Indicator 8:
Degree of IWRM implementation
Figure 10 shows that on a subregional scale this
indicator ranged between 4.4 to 6.6 in 2020 with
good progress in just two years from 2018 for all
subregions. In 2018, North Africa was in the top
position but by 2020 Southern Africa took the
lead. Central Africa remains the lowest performing
subregion with an average score of 3.8 and 4.4 for
2018 and 2020 respectively.
At the country level, Ghana is the only country that
scored 10 in 2020 reaching 86% with a significant
improvement in just two years. Liberia, GuineaBissau, and Comoros are the lowest performing
countries on this indicator, all with scores of 2 in 2020.
Of these, Liberia has the lowest degree of IWRM
implementation – 15%. Nine countries (Morocco,
Benin, Burkina Faso, Mauritius, Uganda, Rwanda,
South Africa, Zimbabwe, and Mozambique) scored
8 in 2020, with some making visible progress in two
years. Cape Verde and Comoros showed some
decline from 2018 to 2020.
As in the case of some other indicators in this
analysis, where the data were essentially used
unchanged and only scoring scheme was added,
ranking by the water governance indicator reflects
the state of governance and the quality of
reporting on this indicator by individual countries.
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Figure 8. Ranking of subregions and countries by their scores on Indicator 6: Water storage per capita
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Figure 9. Ranking of subregions and countries by scores on Indicator 7: Percentage of wastewater treated, 2015
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Component 9: Water Disaster Risk; Indicator 9:
Disaster risk index

Central and East African countries, with Sierra
Leone having the lowest variability of 0.6.

Figure 11 shows that on a subregional level, DRI
currently ranges from 2.8 for West Africa to 6.3 for
North Africa. The DRI indicator values have either
remained unchanged (North and Southern Africa)
or decreased. North Africa appears to be the least
risky subregion and West Africa the most.

Figure 13 shows the country rankings by the
composite indicator. On a subregional scale, Centra
Africa scores highest (8.7) and Southern Africa
lowest (5.1). Most countries in these two subregions
score 7 and higher. Overall, this indicator implies
that naturally existing physiographic conditions
ensure a better starting point for higher scoring
countries and subregions, while more effort will be
needed to ensure sustainable and effective water
management and water security in countries that
score low on this indicator.

Between 2015 and 2020, the indicator scores for 49
of 54 countries dropped into a riskier zone. Egypt
(1.8) had the lowest risk, followed by Sao Tome
(2.6), Libya (3.4), and Botswana (4.2). Of the 18
countries within the very high disaster risk zone,
Cape Verde has the highest disaster risk score
(17.7), followed by Djibouti (16.2) and Comoros
(14.9). These countries also showed a jump from
high risk to very high risk between 2015 and 2020:
Djibouti from 9.9 to 16.2 and Comoros from 7.5
to 14.9. The observed decrease in scores and the
corresponding increase in the risk of many countries
may be explained by the impacts of a changing
climate that are likely worsening the exposure of
countries to natural disasters and outpace their
ability to adapt.
Component 10: Physiography; Indicator 10:
Water dependency and variability
Figure 12 shows the scoring of subregions and
countries for the two sub-indicators of indicator
10. Using sub-indicators is beneficial as the
results are quite different for countries and
are complementary.
Egypt stands out as the most water-dependent
country on the African continent, with a dependency
ratio of over 98%. However, there are five other
countries with over 80% levels of water dependency
on their neighbours: Mauritania, Niger, Sudan,
Botswana, and Namibia (Figure 12, left). There
are 27 countries where the water dependency
ratio is less than 20% and hence the score is the
highest; 15 of these have zero water dependency.
The estimated interannual water resources
variability appears to be highest in Southern
Africa (Figure 12, right) where most countries
have variability of over 3.0. However, the highest
absolute variabilities are in the East African
countries of Eritrea (4.3) and Djibouti (4.6). The
least variable water resources appear to be in

National water security ranking
The final results of the overall national water
security assessment are shown in Figures 14 and
15. One aspect that stands out is that not a single
country or subregion has yet achieved a model
or even effective stage of water security. With the
exception of Egypt, all country scores are lower
than 70. Only 13 countries rate a modest level of
water security in most recent years. Nineteen (19) of
54 countries have the lowest levels of water security
even with a rather generous low threshold score of
45 adopted in this preliminary assessment. If this
threshold is raised only marginally to 50, then 28 of
54 countries would fall into the lowest (emerging)
water security category.
Egypt achieved the highest level of water security
on the continent (Figure 15) at present with a score
of 70, which is a tentative boundary between
modest and effective levels of water security.
Botswana, Gabon, Mauritius and Tunisia (all with
a score of 69) together with Egypt make up the
top five most water-secure countries in Africa at
present. These five, together with South Africa,
Equatorial Guinea, Seychelles, Algeria and Ghana
(with scores ranging between 68 and 64) make
the top ten. However, only modest absolute
levels of water security have been achieved in all
these ten cases.
At the bottom of the scale are Niger, Chad,
Somalia, Guinea-Bissau, Sudan, Eritrea, South
Sudan, Malawi, Kenya, Madagascar, and Ethiopia,
all scoring under 40. Somalia (with a score of
34), Chad (33) and Niger (32) appear to be the least
water-secure countries in Africa (Figure 15).
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There has been little progress in water security
over the three to five years at both the subregional
and country level (Figure 14). The number of
countries that made some, even marginal progress
(29) is close to the number of those which made
none (25). The differences between subregions in
terms of progress are minor and the current scores
are all mostly in the lower part of the score range
reflecting low levels of water security in subregions
and on the continent overall. In fairness though,
achieving progress in water security does take
time: building a large dam or developing and
implementing a national water policy may easily
take a decade.

CONCLUSIONS
This report describes an attempt to quantify water
security in 54 countries in Africa using a common
methodology. The assessment is preliminary and
was carried out with limited resources in a rather
short time. The methodology also needs further
development. Nonetheless, some preliminary
but obvious conclusions may be made, and next
steps suggested.
One overarching message is that the state of
water-related data on just about any aspect of
water security in African countries is very poor
despite high-level calls (HLPW, 2018) and long-term
global efforts to improve data availability. This is
not a new observation, however, when the lack
of water data is considered in the context of a
continent-wide multi-dimensional assessment
of water security, it becomes clear that such
assessments, no matter how methodologically
sound and comprehensive, will have high
levels of uncertainty.
The lack of data manifests itself so strongly that
some critical components of water security simply
cannot be assessed without introducing surrogates
or proxies as was done in this assessment with
drinking water and sanitation (Indicators 1 and 2),
for example. The data for SDG Indicators 6.1.1
and 6.2.1 that could have been used directly in
this assessment are simply not available for most
African countries, at least not in public global
online databases. With such poor data availability,
progress toward water security is difficult to
assess accurately. For example, what percentage
of the African population will have access to
safely managed drinking water services or safely

managed sanitation by 2030 cannot be estimated
but both need to reach 100% according to SDGs
6.1 and 6.2 (Holmatov et al, 2017).
The same applies to some other indicators, for
example, Indicator 7, which mirrors SDG Indicator
6.3.1 (wastewater). A major attempt has been made
here to estimate this indicator with the highest
level of confidence realistically possible using
the most comprehensive and recent revision of
wastewater data sources globally, but the data are
seven years old (2015). To improve data availability,
it is necessary to establish or strengthen existing
data sharing mechanisms for national statistical
agencies, wastewater regulators and local service
providers such as municipal wastewater utilities.
Such efforts then need to be streamlined to ensure
that national-level reporting on the volumes of
wastewater production and treatment is accurate
and is periodically updated and validated. Unless
these efforts come to fruition in the next two
to three years, it will be virtually impossible to
confidently judge where most African states will
stand in wastewater treatment by 2030.
In other cases, the reporting process and quality
are an issue, for example, Indicator 5 which
mirrors SDG indicator 6.4.1 (water use efficiency)
and Indicator 8 that mirrors SDG Indicator 6.5.1
(degree of IWRM implementation). Some reported
indicator values used in the current assessment
‘as is’ are difficult to explain logically if compared
with numbers from other countries. It is imperative
that more attention is given to the quality of
indicator reporting by both national agents and
international monitoring initiatives, particularly in
such complex cases as these two indicators.
Action needs to be taken immediately by national
governments with support from international
agents to radically improve data collection
efforts for Africa. It is likely that conventional data
collection mechanisms alone will not be sufficient
to achieve this; they need to be supplemented
by remote sensing, crowd sourcing, big data and
other relevant innovations, as appropriate. Without
water data, the state and progress of water security
in most African countries and progress towards
SDG 6 targets can only be ‘guesstimated’. It may
hence be argued that water data availability
itself should be seen as an indicator in future
water security assessments.
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Data issues, to a large extent determine the
methodological structure and complexity. A
pragmatic approach was used in this assessment,
where each of the 10 complementary components
of water security was quantified by 10 single
indicators and the latter, with only two exceptions,
do not have sub-indicators. These principles help
keep the approach commensurate with the levels
of data available to quantify indicators, which is
different from other approaches taken to date.
This simplicity, however, comes at a cost, whereby,
first, not all the important components of water
security may be represented (at least explicitly)
and second, a single indicator may not fully
represent a component.
At the same time, there are links between water
security components, and some may be addressed
implicitly by the adopted indicator system. One
example from the current assessment is freshwater
ecosystems. It is not explicit in the 10 components,
but it is directly addressed by Indicator 4
which explicitly sets aside environmental flow
requirements for freshwater ecosystems and only
then considers the remaining water resources for
all other human uses.
It is also important to stress that a single indicator
may contribute to more than one component of
water security. The percentage of wastewater in a
country that is treated (used in this assessment as
an indicator for water quality) also implicitly reflects
the additional side (treatment plants) of water
infrastructure development. And so do Indicators
1 (drinking water) and 2 (sanitation), which both
depend on relevant water infrastructure.
One characteristic feature of this assessment, which
differs from others, is that it explicitly considers
the physiographic conditions of a country.
Natural factors such as total water resources,
where they are generated, and how variable they
are, determine where each country stands in a
water security domain and the level of effort and
investment that needs to be made to improve
national water security.
This assessment methodology will continue to
develop. While it may be useful to see where
African states stand in terms of water security
compared to one another, it will be important to
put this into a global context and to examine how
38
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African countries compare with other regions
and countries, including developed economies.
Global standards for water security need to be
developed, quantified and applied to draw clear
and accurate roadmaps for African countries if they
are to achieve higher levels of water security.
The state and progress on water security
vary significantly between countries both in
terms of individual indicators and national water
security overall.
Indicator 1 reflects the disparity in the access of the
population to drinking water between individual
countries as wide as 62% between Egypt (99%)
and Central African Republic (37%), and between
subregions as wide as 30% (North Africa, 92%,
Central Africa, 62%). The average coverage of the
population in Africa by at least basic drinking water
service is 71%, leaving behind some 29% of the
total population of over 353 million people.
Indicator 2 is broadly similar at the level of
subregions, although a few countries have reached
or nearly reached 100% access to sanitation
(Seychelles and most countries in North Africa). The
disparity between individual countries is as wide as
83%. The most challenged countries are Chad and
Ethiopia, both with coverage of under 20%. With the
current average access to even limited sanitation
(60%), at least 40% of the total population is left
behind (some 483 million people).
The state of hygiene in Africa, Indicator 3, is the
highest again in North Africa, but the lowest in
West Africa with no or little progress in recent
years. Access to basic handwashing facilities
in North Africa is around 67% but most other
countries have access rated lower than 45% and
eight of these (including Rwanda and Liberia at
the very end) are below 10%. The most challenged
countries in terms of the number of deaths from
diarrhea are Chad and CAR. The overall low state
of provision of personal and communal hygiene
services in Africa is a major water security
problem in the context of the ongoing COVID-19
pandemic and its deadly effects.
In terms of Indicator 4, Central Africa has the
highest per capita water availability and the largest
number of most well-endowed countries, while half
of North Africa’s countries appear to be absolutely

water scarce with less than 500 m³ of water per
capita per annum. Water availability has recently
declined in West, Central and Southern Africa,
and, on a country scale, in Ivory Coast, Cameroon,
Somalia, Mozambique, and Malawi - due to their
population growth. The Republic of Congo appears
to be the most water-rich country in Africa with over
31,000 m³ of water per capita per annum, while
Seychelles has near-zero per capita water availability.
The latter, while being just a single observation,
brings up a more overarching concern that some
indicators (whether used in the current assessment
or others) for small island states may not reflect
various aspects of water security similarly as well
as for continental states. This may be a subject for
a different assessment specifically focused on small
island states worldwide.

recent years and hence the overall stage of water
infrastructure, if measured by the water storage
indicator, remains low.

Water use efficiency, Indicator 5, appears to be
highest in Angola (194 USD/m³) but there are 14
countries where efficiency is less than 5 USD/m³,
with the utmost low of 0.2 USD/m³ in Somalia.
Although there is some improvement in water use
efficiency across Africa overall, from around 23 to
26 USD/m³ in recent years, it is primarily due to a
few countries (Tunisia, Gambia, Burkina Faso,
Rwanda, and Uganda). North Africa appears to
have the lowest water use efficiencies and Central
Africa the highest, which is somewhat difficult to
interpret and may have roots in the data quality.
Overall, nationally averaged water use efficiency
values may depend, to a large extent, on a
country`s economic structure, where agriculturedominant countries score lower.

The state of water governance, Indicator 8, appears
to be most advanced in North and Southern
Africa, while Central Africa remains the lowestperforming subregion. At the country level, Ghana
reported reaching 86% of IWRM implementation
with a significant improvement in just two years.
Liberia, Guinea-Bissau, and Comoros are the
lowest-performing countries by this indicator.
The assessment may reflect the quality of the
reporting of the degree of IWRM implementation
by individual countries.

Southern Africa scores the highest in terms of
Indicator 6 (water Infrastructure) while East Africa
is the lowest. Ghana, Zimbabwe, and Zambia score
the highest on the continent, but this is likely due
to just one mega reservoir and may not reflect
the actual storage development state and effort.
For example, South Africa, which has over 25%
of all the large dams in Africa, does not score the
highest. Across Africa, 50% of all countries score
very low, reflecting the low level of water storage
development on the entire continent. Only
Ethiopia and Namibia have increased their storage
over recent years, while Ivory Coast and Gabon
have shown a decline, which may be explained by
the increase in their populations with no or minimal
increase in storage. The Africa-average per capita
storage capacity increased by only 3% over five

North Africa performs best in terms of Indicator 7,
while the lowest performing subregions are East
and West Africa, where 12 countries in each region
treat less than 5% of their wastewater. Overall, 67%
of countries in Africa treat less than 5% of their
wastewater and none treat more than 75%.
Only three countries, Tunisia, Egypt and Lesotho,
treat over 50% of their wastewater. Although this
indicator uses estimates rather than data reported
by countries, the estimates are the most reliable
of all currently available and most likely accurately
reflect the extremely low levels of wastewater
treatment over the continent.

The values of Indicator 9, disaster risk index, have
either remained unchanged over time (North
and Southern Africa) or decreased. North Africa
appears to be the least risky subregion, while West
Africa is the most. Of particular note is the overall
decrease in this indicator in the recent five
years for the majority (49 out of 54) of African
countries. Egypt appears to be the least risky
country, while Cape Verde is the most, followed by
Djibouti and Comoros. The observed decrease in
scores (and hence increase in risk) of many countries
may be explained by the impacts of changing
climate that is likely worsening the exposure of
countries to natural disasters and outpacing their
ability to adapt.
Indicator 10, a composite of water dependency
on neighbouring nations and interannual water
resources variability, is largely a constant for a
country (with the exception that its water variability
sub-indicator if estimated over different periods
may reflect the impacts of climate change). Egypt
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stands out as the most water-dependent country
on the continent and Southern Africa is the
subregion with the most variable water resources.
Overall, this indicator suggests that if naturally
existing physiographic conditions are less
favourable for a country or subregion, more
effort may be needed to ensure higher levels of
water security. At the same time, as the example of
Egypt shows, physiography eventually is far from
being the primary determinant of water security,
while the effort that a country makes is.

national, regional and international agents; it is
neither a prescription nor a guide. The authors
anticipate the subsequent engagement with
regional and national actors to develop the
overall approach further and refine the assessment
results. Such engagements will materialize
through focused workshops, participation in
subregional (e.g. SADC) water planning meetings,
engagement with African Development Bank,
African Union Development Agency (AUDA),
AMWCOW and others.

Data limitations do not change the main outcome
of this assessment, which is strong and clear:
overall levels of water security in Africa are low.
Not a single country let alone a subregion have at
present achieved a ‘model’ or even ‘effective’
stage of water security. Except for Egypt, all country
scores are lower than 70, only 13 of 54 countries
reached a modest level of water security in recent
years, and over a third have the lowest levels of
water security under the threshold of 45.
Egypt, Botswana, Gabon, Mauritius and Tunisia
make the top five most water-secure countries
in Africa at present, yet with only modest
absolute levels of water security achieved.
Somalia, Chad and Niger appear to be the least
water-secure countries in Africa.

It is anticipated that as this quantitative tool
develops, by testing its continuously improving
methodology in selected countries, it will be able
to generate targeted policy recommendations
and inform decision-making and public-private
investments toward achieving water security in
Africa. It is feasible and logical to have a much
improved, influential and nationally owned water
security assessment tool by 2025 - five years before
completing the UN’s Agenda 2030.

There has been little progress in national water
security of most African states over the past
three to five years. The number of countries that
made some progress (29) is close to the number of
those which made no progress (25).
There are multiple interdependencies between
various components and indicators of water
security due to the multi-dimensional nature of
water security. As a country improves its water
security through infrastructure development, for
example, adverse impacts on water quality or
ecosystems may occur. Economic development
overall might lead to increased water demand or
water pollution, hence reducing water security. The
suggested approach, however, is able to capture
such interdependencies. The approach also allows
future changes in the water security of individual
countries to be assessed.
This water security assessment for African countries
aimed to create a quantitative starting point
and a platform for subsequent discussions with
40
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