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Summary

The World Water Assessment Programme (WWAP) published its 2003 inaugural report in
which a list of proposed indicators was presented for participating countries to consider for
monitoring and reporting within 11 priority themes. It is recognized that these indicators will
require evaluation and testing in terms of their relevance and practicality, and consequently,
the WWAP has embarked on a phase of developing and evaluating indicators.

This present study forms part of this evaluation phase and makes use of South Africa as
an African Continent case study to assess and provide feedback on the proposed WWAP
indicators. The main objective of the study has been to evaluate the proposed WWAP indicators
in terms of their relevance and practicality to South Africa. Carried out in collaboration with
the South African Department of Water Affairs and Forestry, this has also provided an
opportunity to assess the status of current indicators and reporting initiatives in South Africa,
as well as to comment on the process by which indicators might be further developed and
used.

The WWAP list of indicators, as it stands, does not provide adequate descriptions of the
proposed indicators from which any detailed indicator evaluation can be made. The list is
however of value in providing examples of potential priority issues of interest to decision
makers and stakeholders and, hence, providing a framework for indicators to be developed
and used for monitoring and reporting. There is a high level of relevance and linkage between
the 11 WWAP challenge areas and the 15 Key Focus Areas (KFAs) that form the core
components of the South African water resources management policy and strategy. The main
categories of water-sector stakeholders in South Africa include all tiers of government and
legislatures, the general public, community organizations, industrial sectors, international
organizations, investment institutions, enabling organizations, service organizations, and
neighboring countries. There is evidence that many of these stakeholders are not yet aware of
WWAP and the process of indicator development and reporting. There is thus a need for an
awareness program aimed at securing cooperation and participation of key stakeholders.

There are numerous indicator initiatives that have taken place in South Africa, all of which
have developed and described indicator sets for use at national, provincial, catchment and local
levels. Although most of these have focused on indicators for reporting the general state of
the environment, they have included water-sector indicators and, more importantly, those that
are relevant to the achievement of the Millennium Development Goals.

The further development of indicators and the successful publication of water-sector reports
by South Africa and other African countries should be founded on national strategies for water-
resources management and the targets and objectives, which emanate from the strategy.
Indicator sets should therefore include indicators that measure resource condition as well as
those that measure performance in reaching targets (e.g., targets and objectives of the
Millennium Development Goals). There is also a need to develop appropriate indicators that
link the water sector with the goal of poverty alleviation. Indicator development and reporting
should be treated as an essential ongoing long-term cyclical process that is incorporated into
the business component of government and the water-sector stakeholders.

iv
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Introduction

Over the last decade, there has been a major global initiative aimed at promoting the concept
of sustainable development through implementing actions recommended by Agenda 21 (UN
1992). In the case of water resources, this has largely been effected through the establishment
and convening of international meetings known as the World Water Forums, which regularly
debate and discuss issues relating to water and its management (see
www.worldwatercouncil.org; www.world.water-forum2; www.world.water-forum3). An
important feature of these World Water Forum meetings has been the agreements by
participating countries to implement specific targets and objectives, which not only improve
the status of water resources, but also ensure that the resource is optimally utilized to the benefit
of humankind (e.g. the Millennium Development Goals: see UN 2000). Such international
forums require that there is feedback from all countries on the achievement of agreed targets
and objectives. This feedback is being promoted and implemented under the auspices of a
cooperative United Nations programme, known as the World Water Assessment Programme
(WWAP- www.unesco.org/water/wwap).

It has been recognized that feedback and reporting to these World Water Forums, require,
firstly, an agreement on the common topics and priority issues, which are of international concern,
and secondly, that there should be an accepted method of monitoring and reporting. One of
the prerequisites to meaningful reporting is developing and agreeing on indicators that should
be monitored and reported on (Bakkes et al. 1994). The WWAP has recently published an
inaugural report containing a list of proposed indicators that participating countries might use
for monitoring and reporting within 11 priority themes (UNESCO 2003). It is recognized however
that these indicators will require evaluation and testing in terms of their relevance and
practicality, and consequently, the WWAP has embarked on an initial phase of developing and
evaluating indicators. Such an evaluation will require feedback and agreement from participating
countries (Neupane 2003).

This study forms part of this evaluation phase and makes use of South Africa as an African
Continent case study to assess and provide feedback on the proposed WWAP indicators. The
main objective of the study has been to evaluate the proposed WWAP indicators in terms of
their relevance and practicality to South Africa. Carried out in collaboration with the South
African Department of Water Affairs and Forestry, this has also provided an opportunity to
assess the status of current indicators and reporting initiatives in South Africa, as well as to
comment on the process by which indicators might be further developed and used. The
evaluation is intended not only to provide feedback to WWAP but also to give other participating
African countries an insight into the process of developing water resource indicators.

Background

Over the last decade there have been numerous international meetings organized by the United
Nations to debate and determine how countries can manage and improve specific social,
economic and environmental conditions relating to water resources (UNESCO 2003;
www.world.water-forum3). Of particular note was the UN General Assembly meeting in 2000
at which country leaders adopted the Millennium Development Goals and resolved, amongst
others, “to halve, by the year 2015, the proportion of the world’s people who are unable to
reach, or to afford, safe drinking water,” and “to stop the unsustainable exploitation of water
resources.” Water resources also featured prominently at the World Summit on Sustainable
Development (WSSD) in Johannesburg, South Africa in 2002 (www.un.org/esa/sustdev/
documents/wssd). Concern was expressed at the widening of the “poverty gap” and how water
resources management approaches could be utilized to reduce this gap. The Plan of
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Implementation adopted at the WSSD reinforced the Millennium Development Goals on water
and set a new target for halving the proportion of people who do not have access to basic
sanitation by 2015 (www.johannesburgsummit.org/html/documents). The UN has responded
by initiating an ongoing freshwater-assessment process known as the World Water Assessment
Programme (WWAP: www.unesco.org/water/wwap; UNESCO 2003) that serves to coordinate
and report on information dealing with international freshwater assessments. The WWAP
consists of the following coordinated elements:

• A World Water Development Report (WWDR), involving the preparation of triennial
reports.

• A Water Information Network and Water Portal comprising a global-scale meta-
database, knowledge-management systems to facilitate the assessment and
dissemination of information, an online library, website and newsletter. The network
allows for communication with governments and water-related nongovernment groups.

• A capacity-building component, the prime purpose of which is to promote the ability
of governments to conduct their own assessments through human resources
development, education and training, provision of methodologies, institution and
infrastructural development, development of data and information networks.

• A series of specific applications (e.g., on conflict resolution).

A first edition of the WWDR has provided an initial assessment of progress since the Rio
Summit in 1992 (UNESCO 2003). It has proposed some possible directions for developing
appropriate assessment and information-collection methodologies, to be further explored in
subsequent reports. The WWAP has based its 2003 report on monitoring the progress in 11
specific challenge areas:

 1. Meeting basic needs: to recognize that access to safe and sufficient water and
sanitation is a basic human need and is essential to the health and well-being, and to
empower people, especially women, through a participatory process of water
management.

2. Securing the food supply: to enhance food security, particularly of the poor and
vulnerable, through more efficient mobilization, use and equitable allocation of water
for food production.

3. Protecting ecosystems: to ensure the integrity of ecosystems through sustainable water-
resources management.

4. Sharing water resources: to promote peaceful cooperation and develop synergies
between different uses of water at all levels, whenever possible, within and, in the
case of boundary and trans-boundary water resources, between the states concerned,
through sustainable river-basin management or other appropriate approaches.

5. Managing risks: to provide security from floods, droughts, pollution, and other water-
related hazards.
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6. Valuing water: to manage water in a way that reflects its economic, social,
environmental, and cultural values for all its uses, and to move towards pricing water
services to reflect the cost of their provision. This approach should take account of
the need for equity and the basic needs of the poor and the vulnerable.

7. Governing water wisely: to ensure good governance, so that the involvement of the
public and the interests of all stakeholders are included in the management of water
resources.

8. Water and industry: to not degrade water and take account of the needs of competing
sectors focusing on the needs of industries and the responsibility of industry.

9. Water and energy: to use water for various forms of energy production in a sustainable
manner.

10. Ensuring the knowledge base: to make quality knowledge available to decision makers
for good water policies and management.

11. Water and cities: to address distinctive challenges of water management in urban
areas, which are the foci of human settlements and economic activities.

The preparation of the triennial reports is intended to be a joint effort by the UN and its
member states in the collection and preparation of data that describe the state of the world’s
water resources. It is envisaged that data and information used in these reports would come
from official sources such as national authorities and basin agencies, as well as from water-
sector stakeholders (e.g., national and local governments, institutions and universities, user
associations, the private sector, nongovernmental organizations and national consultants).

The WWAP is therefore supporting and encouraging countries that are interested in
strengthening their monitoring and information management systems for the assessment,
monitoring and reporting of progress in their national water situation. The immediate goal
is for each country to develop and publish its own “National Water Development Report”
on the basis of the “World Water Development Report.” The general objective is to assist
these countries in the measurement of their progress towards meeting the Millennium
Development Goals, as well as their own national objectives on water-related issues.

A key component of the WWAP reporting system is the need for developing a set of
indicators that can describe the status of the water resources in each of the countries, as well
as in regions where there are international basins and shared water bodies (e.g., The Nile,
The Great Lakes Area of Africa, etc.). These indicators are intended to present the complex
phenomena of the water sector in a meaningful and understandable way to decision makers,
as well as to the public to allow for comparison between countries and monitoring of trends
over time.

Developing and evaluating indicators can be a complex and time-consuming process that
involves both technical and stakeholder evaluations based on opinions and feedback from
stakeholders and decision makers who use the indicators (Bakkes et al. 1994; Hammond et
al. 1995; IISD 2002; UNESCO 2003). Table 1 illustrates the “Bellaglio Principles” and the
requirements for indicators that are advocated by the International Institute for Sustainable
Development for use in the development and evaluation of indicators.
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Indicator development and report writing of the nature envisaged by WWAP will thus
require considerable awareness-raising, and consultation between the numerous water-sector
stakeholders within each of the countries. In addition, proposed indicators will have to be tested
and modified in the light of feedback from the reporting and decision-making processes.
Consequently, the inaugural 2003 edition of the WWDR has proposed a methodological
approach to water-indicator development and has identified a range of indicators that countries
should evaluate, test and develop.

In the “World Water Development Report” issued by WWAP in March 2003, 176 indicators
are proposed for covering the previously mentioned eleven challenge areas. However, it is
acknowledged that the indicators identified and used in the first WWAP report must be qualified,
using both scientific and political processes. It is recommended that an evaluation of these
indicators should be carried out by participating countries in order to establish which indicators
are relevant and applicable (UNESCO 2003). There is therefore an ongoing initiative by WWAP
participating countries aimed at developing indicators that might be used for monitoring progress
against targets of water resources management at both the national and international level
(Neupane 2003).

In the context of this current project (with its time and resource constraints, as well as the
stage of development of both WWAP and South African water-sector indicators), it was deemed
impractical to evaluate the WWAP or South African water resource indicators to the depth of
detail advocated by the Bellaglio Principles. This project has therefore focused on a rapid
practical approach to provide answers to the following key questions:

1. How useful is the WWAP list of indicators published in the UNESCO report (UNESCO
2003) in the South African context?

2. What water resource indicator development initiatives are currently taking place in
South Africa and what is the status of the South African WWAP?

3. How well do South African water resources management policies and strategies relate
to the WWAP challenge areas?

4. How well do the WWAP indicators relate to the KFAs of the South African water
resources management strategy?

5. Who are the main stakeholders that should be involved in the development and use of
national water resources management indicators?

6. What processes and activities should be put into place by African countries to
meaningfully contribute to, and participate in, the WWAP?
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Methodology

General Methodological Approach

The methodological approach to this study consisted of the following elements:

1. A review of the literature, documentation and Internet websites to obtain information
on water-sector indicator sets. This included previous work by UN and other
international agencies (e.g., Commission for Sustainable Development, International
Institute for Sustainable Development, and the OECD).

2. The setting up of a small Task Team comprising the lead consultant and personnel
from IWMI and DWAF. The inclusion of DWAF personnel was considered particularly
important in view of South Africa’s regional involvement in WWAP, as well as DWAF’s
own leading role in managing water resources information and the publication of
numerous water-sector reports. In course of the project, the Task Team convened
four working sessions to discuss and debate the project and its findings.

3. Consultation with certain key stakeholders involved with national indicator development
and State of the Environment Reporting. Because of the time constraints, as well as
the diversity and size of the South African water sector, it was conceded that it would
not be possible to contact all parties. Focus was therefore placed on key agencies
and persons involved in international indicator initiatives (see list of names of persons
contacted in annex 1).

4. Examination of relevant reporting approaches, projects, indicator sets and databases
that are currently being developed, used, or tested within the context of national water
resources management in South Africa. The objective was not to conduct a
comprehensive study of all indicator sets, but rather to seek and present examples
that are most applicable to describing achievements of sustainable development in the
water resources management sector of South Africa.

5. An examination of the WWAP report and indicator list (UNESCO 2003) to evaluate
the WWAP framework and the published list of indicators for relevance and applicability.

Evaluation of WWAP Indicators

The list of indicators, as published in the first WWAP report (UNESCO 2003), was scrutinized
to understand its scope in detail, and to decide on the best way to effect a meaningful evaluation.
The project team comprehended that the existing list, as it stands, does not provide adequate
descriptions enabling any detailed indicator evaluation (as per the Bellaglio Principles). The
list is however of value in providing examples of potential priority issues of interest to decision
makers and stakeholders, hence providing a framework for issues and areas where indicators
should be developed and used for monitoring and reporting. For the purposes of this document,
these potential priority issues will be referred to as indicator issues rather than indicators.

Although there is a considerable amount of legislation that reflects the South African policy
on water resources, management of the water sector in the country hinges predominantly on
two important pieces of legislation, the National Water Act (No. 36 of 1998) and the Water
Services Act (No. 108 of 1997) (see www.dwaf.gov.za). In addition, the South African
government recently promulgated a National Water Resources Strategy (see www.dwaf.gov.za)
that describes how these two acts will be implemented. The Strategy defines 15 KFAs on
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which DWAF, as the main government facilitator of the water sector, will focus its activities
and programs. These KFAs refer to national objectives over a medium-term (3 to 4 years)
time horizon, some of whose activities are already underway, and others are to be undertaken
during the 2004/5–2006/7 periods. These include:

KFA 1: Ensure the sustainable development and management of plantation forestry to
optimize equitable economic benefit, particularly in rural areas.

KFA 2: Ensure the sustainable development and management of indigenous forests to
optimize their social, economic and environmental benefits.

KFA 3: Ensure Sustainable Forest Management (SFM) in South Africa by developing
effective oversight of the sector and facilitating cooperative government.

KFA 4: Promote sustainable forest management in Africa and internationally.

KFA 5: Ensure that communities and disadvantaged groups are empowered to make
use of trees and forest resources to support sustainable livelihoods.

KFA 6: Ensure reliable and equitable supply of water for sustainable economic and
social development including the eradication of poverty.

KFA 7: Ensure the protection of water resources.

KFA 8: Develop effective water management institutions.

KFA 9: Align staff, stakeholders and the general public to a common vision for
Integrated Water Resources Management (IWRM) and develop, capacitate and
empower them in related best practices.

KFA 10: Ensure provision of basic Water Supply and Sanitation for improved quality
of life and poverty alleviation.

KFA 11: Ensure effective and sustainable delivery of water services to underpin
economic and social development.

KFA 12: Ensure effective Water Services Institutions.

KFA 13: Ensure effective local-level operations and management of DWAF water-
services schemes.

KFA 14: Promote and support sound policy and practice of Water Services to achieve
millennium targets in Africa.

KFA 15: Promote IWRM in Africa in support of NEPAD.

An evaluation of the WWAP list of indicator issues was carried out by screening for their
relevance to, or linkage with, the South African KFAs at, firstly, the challenge-area level, and
secondly the individual indicator-issue level. Altogether there are 164 indicator issues pertaining
to 11 WWAP challenge areas and 15 South African KFAs. The 164 indicator issues were
listed under 11 WWAP challenge areas along the vertical axis of a matrix, while 15 KFAs
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formed the horizontal axis. The project team first discussed and assessed the linkage of the 11
WWAP challenge areas with the 15 South African KFAs and assigned the intersecting matrix
cell a score of 1 wherever a linkage was agreed on, else it was left blank. Similarly, by screening
through the indicator issues (164), their linkages with the KFAs were also score-marked. The
two matrices were then summed both horizontally and vertically to provide overall scores on
the linkages: a) between the 11 WWAP challenge areas and 15 KFAs; and b) between 164
indicator issues and 15 KFAs. In this way, four sets of scores were computed: a) horizontally
added scores for 11 WWAP challenge areas indicating their linkages with South African KFAs
(15 max); b) vertically added scores for 15 KFAs indicating their linkages with the WWAP
challenge areas (max 11); c) horizontally added scores for 164 individual indicator issues
indicating their linkages with South African KFAs (max 15); and d) vertically added scores
for 15 KFAs indicating their linkages with WWAP indicator issues (max 164). These scores
essentially reflect the level of linkage and hence the relevance. The higher the score the greater
the linkage (and hence, the greater the relevance).

Although this is a rough and somewhat subjective method of screening, it helped provide
a rapid assessment of relevance and priorities of the WWAP indicator issues.

A similar assessment was carried out at the WWAP challenge-area level for other indicators
sets, including:

• The indicator set developed by the Department of Environmental Affairs and Tourism
(DEAT) for National State of the Environment Reporting (see
www.environment.gov.za/soer).

• An indicator set proposed by the North West Province for State of the Environment
Reporting (see www.nwpg.org.za/soer).

• An indicator set developed and used by the City of Cape Town for State of the
Environment Reporting at the local level (see www.capetown.gov.za).

• An indicator set developed by the country’s largest water utility (Rand Water) for the
analysis of the sustainability of water resources in catchments (Rand Water 2002).

• An indicator set that has been developed through consultation with stakeholders, and
is currently being evaluated for monitoring and assessing the sustainability of catchments
(Walmsley 2003).
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Findings and Results

Stakeholders in the South African Water Sector

In South Africa, with its arid climate and limited natural surface water systems, water is an
extremely precious resource that has a wide variety of stakeholders all of whom have concerns
about social, political, economic and environmental issues relating to water. It is not the intention
of this report to present an exhaustive analysis of the country’s water-sector stakeholders, but
rather to accentuate their magnitude and diversity (see figure 1). Stakeholders were separated
into the following categories listed not in any order of priority:

Figure 1. Schematic outline of South African water-sector stakeholders (not in any order
of priority).
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• The general public with the emphasis on the “person in the street,” and comprising
the entire population of the country that considers water as an everyday requirement.

• Government institutions at all levels (central, provincial and local) that deal with, or
are influenced by, any aspect of water management or its regulation.

• Legislatures (central, provincial and local) as represented by political parties, which
are involved in setting policies and the allocation of resources (human and financial)
for implementation of societal programs.

• Community organizations that act at the local level to represent the interests of specific
communities.

• Enabling institutions that provide support services particularly in the form of technical
support, monitoring, communication, capacity building and technology transfer.

• International organizations involved in both political and technical decision making.

• Water management institutions responsible for the management and delivery of water
services.

• Investment agencies that provide financial support for the implementation of water-
development projects.

• Industry/User sectors that make use of water and impact on the resource and the
environment.

• Neighboring countries that share boundaries or watercourses with South Africa.

In each of these categories, numerous individuals and organizations are interested in
receiving (and contributing) relevant information on water resources and their management.
Hence, individual indicators, indicator sets and related reporting processes must address the
needs and requirements of these stakeholders.

Water-Sector Indicator Initiatives in South Africa

Over the last decade in South Africa, several projects were initiated to develop suitable indicator
sets for establishing an improved reporting system on sustainable development and the state
of the environment in the country. Several of those indicator sets are applicable to the water
sector (see figure 2).

It has not been possible to examine all of these initiatives in the limited available time.
However, some important ones have been investigated in-depth considering them as
representative examples, enabling a demonstration of underlying principles and progress with
regard to developing pertinent indicator sets and the corresponding reporting process. They
include:

• Documentation to promote the concepts of sustainable development indicators and
national State of the Environment Reporting (Walmsley and Pretorius 1996).

• An assessment of an indicator set proposed by the United Nations Commission for
Sustainable Development (CSD) for use in national reporting on progress towards
implementing Agenda 21 (DEAT 1998).
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Figure 2.Some relevant indicator sets developed and used for reporting on the status of
South African water resources at different spatial scales.

• Preparation and publication of the country’s first State of the Environment Report in
1999 (see www.environment.gov.za/soer). This contained a chapter dedicated to water
resources.

• Preparation and publication of State of the Environment Reports for some of the major
metropolitan areas (Durban, Johannesburg, Pretoria, Cape Town), as well as some
municipalities (www.environment.gov.za/soer).

• Preparation and publication of State of the Environment Reports for each of the
country’s nine provinces (www.environment.gov.za/soer).

• Development of a core set of national indicators for State of the Environment Reporting
in South Africa (www.environment.gov.za/soer/indicator/neip).

The findings indicate that most of the above activities have been very general and not
focused on any specific sector, but all have had extensive stakeholder involvement and included
a set of indicators for monitoring and reporting on water resources. However, some recent
initiatives have particularly focused on the water resources sector. Examples include, amongst
others:
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• The River Health Programme, which has developed, and is monitoring, ecological
indicators to describe the status of several important river and catchment systems
(www.csir.co.za/rhp).

• The Rand Water Catchment Diagnostic Framework that developed a set of indicators
for use in catchment monitoring and assessment (Walmsley 1999; Walmsley 2000; Rand
Water 2002).

• A University of the Free State research project sponsored by the South African Water
Research Commission to test a core set of 40 sustainability indicators for use in
monitoring and assessment of catchments in South Africa (Walmsley 2003).

• A major initiative by DWAF to update its approach to information management vis-à-
vis departmental reporting requirements (see also section under DWAF Indicator Sets)
and the development of indicators that allow for the assessment of DWAF performance
(van Zyl, personal communication, October 2003).

• DWAF’s own involvement in WWAP, which is also playing a leading role in the
development of a reporting framework for African countries (van Zyl, personal
communication, October 2003).

• An ongoing DWAF project supported by the United Kingdom’s Department for
International Development (DFID), which is aimed at developing systems for monitoring
the benefits of water reallocation to the rural poor (DWAF and DFID 2003; Quibell,
personal communication, October 2003).

• A series of long-term monitoring programs undertaken by the national agency, Statistics
South Africa, aimed at households and the labor force, which focus on the Millennium
Development Goals, specifically on achievements in the water supply and sanitation
subsectors (Statistics South Africa 2003; Titi, personal communication, October 2003).

Evaluation of WWAP Indicators

Relevance of the WWAP challenge areas to national KFAs

The matrix of linkage among the 11 WWAP challenge areas and the 15 South African Water
Strategy KFAs is presented in figure 3.

The findings, although subjective, indicate that there is a high level of linkage between the
WWAP challenge areas and the South African water resources management strategy KFAs.
KFAs for the forestry sector (KFAs 1–5) have the lowest level of linkage with WWAP
challenge areas. This is mainly because forestry KFAs relate more to the management of
forestry resources than to water, which is a common theme to all of the WWAP challenge
areas. The South African policy and strategy for water resources management is therefore
highly associated with the goals and objectives of the WWAP. This is not surprising in view of
the policies and approach that South Africa has taken for achieving sustainable development
of its water resources.



14

Fi
gu

re
 3

. 
Li

nk
ag

es
 b

et
w

ee
n 

W
W

AP
 c

ha
lle

ng
e 

ar
ea

s 
an

d 
K

FA
s 

of
 t

he
 A

fr
ic

an
 w

at
er

 r
es

ou
rc

es
 s

tr
at

eg
y 

(li
nk

ag
e 

de
no

te
d 

by
gr

ay
 s

ha
di

ng
).



15

Relevance of the WWAP indicator issues with the South African KFAs

The detailed matrix illustrating the relative level of linkage among each of the WWAP indicator
issues and the KFAs is presented in annex 2. Summaries of the scores are presented in figures
4 and 5. The scores (max 164) represent the levels of linkage that each of the 15 KFAs has
with the WWAP indicator issues.

Figure 4. Scores for linkage of the WWAP indicator issues with 15 KFAs in DWAF strategy.

Figure 5. Distribution of linkage scores.
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The results indicate that:

• The levels of linkage with the WWAP indicator issues are highest for KFAs 14 and
15, which represent the objectives of meeting the Millennium Targets and promoting
IWRM in Africa.

• KFAs 6 through 15, which represent the main body of strategic actions in South African
water resources management, have relatively higher levels of linkage with WWAP
indicator issues.

• The levels of linkage for the Forestry KFAs are relatively low, that of KFA 5 being
the lowest, which deals with empowerment of communities in forestry.

• Two WWAP indicator issues corresponding to “defined roles of government (central
and local)” and “urban ecological footprint” show 100 percent linkage with the South
African KFAs, i.e., having horizontally added scores of 15.

• There are only two WWAP indicator issues that exhibit zero levels of linkage— “water
policy accounts and statements” and “regional- and country-level breakdown of values”
under the challenge areas of “Sharing Water Resources” and “Water and Cities” (this
could be partly because the project team was unclear about the essence of these
indicator issues).

• Considering the issues that score values greater than 10 (i.e., to disregard any distortion
caused by the five KFAs for Forestry) on the horizontal axis of the matrix as priority
ones, 21 out of 164 are priority indicator issues in South Africa (see figure 5).

• Similarly, considering the ones scoring in the range of 6 to 10 as significant ones, 94
water indicator issues are significant for South Africa.

The above findings are based on a screening process that represented the opinions of the
project team and it is likely that any other group of persons would perhaps present a different
linkage pattern. The values presented in this text should therefore be viewed as being relative
and not absolute. It does however accentuate that there is a need for further processing (based
on interaction with relevant stakeholders and scientific evidence) in order to confirm and develop
indicators that could be used by South Africa for future WWAP reporting. This might mean
repeating the process carried out by the project team using a wider group of stakeholders.

Relevance of the WWAP themes to some existing South African indicator sets

Several indicator sets have already been developed for monitoring and reporting of certain
water-sector characteristics at different spatial scales (see figure 2). Most of these sets have
been developed through extensive stakeholder involvement and all of their indicators are well
described in terms of their characteristics (e.g., the rationale for including them, methods for
calculation, shortcomings, sources of information, etc.). Because of the characteristics of these
indicator sets (diversity of topics, differing levels of scale, number of indicators, etc.), and the
lack of details on the WWAP indicator issues, it was impractical to undertake a detailed matrix
approach to assess their comprehensive relevance. These South African indicator sets have
therefore only been screened for their linkage/relevance to the 11 WWAP challenge areas.
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National state of the environment indicators

A list of 102 indicators was developed by DEAT through a comprehensive stakeholder
consultation process (see annex 3). This indicator set is intended for future obligatory reporting
processes on the National State of the Environment (DEAT 2002). More than half of the
indicators in the list (56) have linkages to various WWAP challenge areas, out of which 18
belong to subthemes (categories) of “water quantity” and “quality.” Also included are two
indicators within the South African subtheme of “vulnerability” that aim to monitor access to
water and sanitation, thus relating to the attainment of the Millennium Goals. However, this
indicator set does not cover all 11 WWAP challenge areas.

Provincial state of the environment indicators (Northwest province)

The North West Province State of the Environment Report, published in 2002 (see
www.nwpg.org.za/soer; Mangold and Sabiti 2002), has a list of 68 indicators, many of which
are similar to the national SOER list (see annex 4). Although half of the list (34) relates to
some of the WWAP challenge areas, there is no specific section on water in the North West
Province list. Nevertheless, the list does include “access to water and sanitation” under a
subtheme on “vulnerability.”

Local government—City of Cape Town

The City of Cape Town has an indicator set of 163 indicators (annex 5) used for State of the
Environment Reporting (see www.capetown.gov.za). The set has taken almost 5 years to
evolve. The first State of the Environment Report for Cape Town appeared in 1999. The
indicator set has a subtheme on inland waters with 20 indicators, all of which are relevant to
the WWAP challenge areas, mainly covering “governing water wisely,” “protecting ecosystems”
and “meeting basic needs.” Overall, about 40 indicators in the set show linkage to various
WWAP challenge areas. The indicators on water supply and sanitation that relate to the
Millennium Goals are included in a subtheme on “Environmental Health.” The indicators in
the set would have expected more relevance with the WWAP challenge area of “Water and
Cities.”

Catchment indicator sets

The Rand Water Catchment Diagnostic framework has 31 indicators, all of which link with
several elements of the WWAP challenge areas (see annex 6). This diagnostic framework
was developed in order to provide a means of assessing the overall sustainability level of a
catchment and comparing the condition of catchments over time (Walmsley 1999; Walmsley
2000; Rand Water 2002). The main WWAP themes that are relevant include “protecting
ecosystems,” “governing water wisely,” and “meeting basic needs,” Indicators on sanitation
and water supply are included in a category of socio-economic indicators. This overall profile
is compatible with Rand Water’s role as one of South Africa’s largest water-service providers.

Another catchment indicator set, which is currently undergoing testing, is that developed
by Walmsley (2003) as part of a University of the Free State research program supported by
the South African Water Research Commission (see annex 7). These 40 indicators were
developed through interactions with water-sector stakeholders and represent the main issues,
which the stakeholders felt, should be monitored for a generic catchment area of South Africa.
The set covers most of the WWAP challenge areas, although not all of them.
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DWAF indicator sets

DWAF has an extensive number of diverse monitoring programs, all of which make use of
indicators to monitor numerous aspects of water quality, water quantity and social, financial,
environmental, water licensing, project implementation, procurement, etc. These are spread
throughout the organization and it has not been possible during this study to analyze all these
programs with regard to their indicators and reporting systems.

DWAF has recognized that there is a need to consolidate its management of information
and, in 2003, it underwent an important organizational restructuring. With the envisaged devolution
of water resources management functions to Catchment Management Agencies, the remaining
functions of the national government would have to be redefined. Within this new thrust of the
policy and regulations, institutional support and information-management components have been
established. At its core is the traditional hydrological service, now combining surface water,
groundwater, water quantity and quality. This has been combined with the other key corporate
information systems relating to demography, socioeconomic and poverty data, land and
geographical information. Added to this has been a new subcomponent that will work towards
an integrated information service across functional boundaries in the whole DWAF through a
programmatic approach. This is to include integrated monitoring, assessment and information
systems. This integrated information service is essential to underpin a more IWRM and the
corresponding reporting requirements. However, the drive for such integration cannot materialize
only from the information management side, but it would also need to be responsive to clearly
expressed requirements from the business side of water resources management.

DWAF has recently undertaken a review of all reports that are regularly produced in order
to meet the Department’s reporting obligations. These were found to number at least 70 and
cover a wide range of topics (see annex 8). The DWAF’s Water Services Section has identified
at least 1,300 indicators that need to be monitored (Tony Roberts, personal communication,
October 2003) of which 322 indicators are currently being monitored and reported on (see
annex 9). Examination of the list shows that many indicators are too detailed for the purposes
of national and international reporting. Clearly, these many indicators will require an exhaustive
process of screening by internal and external DWAF stakeholders in order to reach a practical
number. DWAF is therefore currently examining its array of indicators and databases within
the context of WWAP in order to produce a core indicator set for national and international
reporting purposes.

A recently launched pilot project to progressively implement the National Water Act concerns
Compulsory Licensing. Supported by the United Kingdom’s Department for International
Development (DFID), DWAF will apply this legal tool, explicitly designed to contribute to
poverty eradication in water-stressed basins. One of the first tasks of the project will be to
identify and test suitable indicators for monitoring the impacts and tangible benefits of the
project’s water reallocation on the rural poor (DWAF and DFID 2003; Gavin Quibell, personal
communication, October 2003).

Discussion

The approach followed by this project has allowed for a general evaluation of the WWAP
indicators in the South African context. The WWAP 2003 first edition report is an exceedingly
valuable and illuminating document on the state of global water resources. The list of indicators
within 11 Challenge Areas, as published in the 2003 edition of the WWAP report (UNESCO
2003), is extremely useful in providing countries with an international framework in which to
develop indicators and report on the state of their national water sectors. However, several
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key issues need to be addressed in order to increase the usefulness of WWAP indicators to
participating countries.

Some specific comments on the WWAP indicator list and the framework include:

• The 11 challenge areas have been adopted by WWAP as a general framework for
future reporting and there is a need to develop indicators for each challenge area.
However, a considerable overlap exists between many of the challenge areas and
therefore the framework will need to recognize that one indicator might be relevant to
reporting in one or more WWAP challenge areas. This comment applies particularly
to the crosscutting themes “Water and Cities,” “Water and Energy,” “Ensuring the
Knowledge Base,” and “Water for Industry.” Else, it would be difficult to develop
generally separate indicator sets for these crosscutting issues unless they form parts
of specific case studies.

• It is not clear whether the WWAP framework is being proposed as a framework that
all countries should subscribe to or whether it is a means for international reporting to
take place. There is a need to avoid any conflict between national and international
reporting activities. The ideal situation is to achieve harmony between the two. In the
case of South Africa, it is evident that there is considerable harmony between the
WWAP challenge areas and the South African KFAs, thus avoiding such conflict. This
might not be the case for other African countries.

• For countries that have not yet developed their own water resources management
strategies (and their own challenge areas), the WWAP framework is extremely useful
in getting the ball rolling on indicator development and reporting. However, such
countries will need to develop and make use of their own strategies with challenge
areas (KFAs) and associated indicators. This point conforms to one of the resolutions
made at the 2002 Johannesburg World Summit on Sustainable Development, notably
that all countries will have completed water resources strategies by the year 2005 (see
www.johannesburgsummit.org/html/documents).

• The WWAP list, which only provides a title for each indicator, does not provide an
adequate description of each of the indicators, leaving the meanings of specific indicators
unclear. For the purpose of this evaluation, it was only possible to treat the list as
representing the issues for which indicators need to be developed. There is therefore
a need to have further stakeholder discussions on the list, as well as technical inputs
into developing indicator descriptions.

• At the onset to the project, it was difficult to get ready access to a copy of the WWAP
report and the indicator list. Discussions with stakeholders have also revealed that very
few parties, outside of persons involved in World Water Forum activities, have any
knowledge of the WWAP and its objectives. There is thus a need for the WWAP report
to be better promoted and made more accessible to stakeholders.

There are currently several indicator initiatives at national, provincial, catchment and local
levels. They have already developed indicator and reporting systems and, consequently, can
provide useful lessons. These national, provincial and local initiatives are based on general State
of the Environment Reporting and have a water resources component in them. Importantly,
they have independently included elements of the Millennium Development Goals. Though
operating at different spatial scales, many common water-sector indicators in these indicator
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sets can be used at the national and international levels. However, although these initiatives on
the state of the environment have involved extensive stakeholder interactions, there is still a
need for additional input from the water sector to collectively agree on indicators to be used
at the respective levels.

South African water resources management policies exhibited in relevant legislations (Water
Act of 1998; Water Services Act of 1997) and the South African National Water Resource
Strategy (DWAF 2002) have a remarkably close alignment with the WWAP challenge areas.
This is clearly evidenced by a high level of linkage between the country’s KFAs and the list of
WWAP indicator issues. This is not surprising in view of the country’s policy of redressing
previous inequity and its active participation in Agenda 21 initiatives as well as in the World
Water Forums and WWAP.

This evaluation has allowed a brief snapshot of the South African water stakeholders (see
figure 1). It demonstrates that an extremely diverse group of stakeholders have an interest in
both receiving and contributing to information related to the South African water sector. There
are however indications that many of these stakeholders have not been greatly involved in
either indicator development or state of the sector reporting. The main challenge to South Africa
will therefore be in promoting a meaningful stakeholder participation in the required information-
exchange processes.

Discussions with some of the stakeholders raised a major issue of concern: despite the
development of numerous indicator sets, there is no concomitant production of meaningful
information (reports) applied in subsequent improved decision-making processes. This has
created a general impression that many indicator-development initiatives in South Africa were
made in a rather rushed fashion, without adequate preparation for developing the indicators
and their usage. In this regard, it is important that in the context of indicators, the process of
indicator development and usage should receive greater attention. There are two concepts that
this report wishes to highlight.

The first involves the context of indicators in terms of their role in minimizing risk in the
management of water resources, and the other concerns the actual preparation and process
of developing and using the indicators. In the management of any resource, there is a need to
examine issues in terms of their potential level of impact, as well as the probability that an
impact will take place (risk). The situation can be represented graphically as in figure 6, in
which there are four quadrants, representing categories of issues that require indicators for
monitoring. These include:

Figure 6. Impact-probability framework.
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Latent issues that have a low impact and low probability (hence a low risk of causing a
problem). However, these issues are of concern because they are important as part and parcel
of long-term management. Because impact and risk at present are relatively low there is only
a need for monitoring to ensure that the status quo is maintained.

Emerging issues are those in which the status quo begins to shift as a consequence of a change
in environmental conditions (or policy such as the current government’s emphasis on coordination
of poverty eradication) that result in increasing impact and increasing probability (hence
increasing risk and level of the problem). These are issues that have the potential to emerge
as problems or are beginning to emerge as problems. There is, therefore, a need to have them
monitored as a priority.

Action issues are those of high impact and high probability (hence are continually causing
problems) and occupy most management time, as they require immediate solutions. These
impacts require monitoring but also there is a need to introduce objectives and interventions to
reduce the risk as well as performance indicators to monitor how well these objectives are
being met through management interventions.

Solved issues are those of potential high impact but whose probability has reduced due to
actions and interventions taken by management. These issues should theoretically revert to
the “latent issue” quadrant if interventions had been effective. Monitoring of performance is
ongoing to ensure that the intervention has been successfully implemented (performance
indicators).

Selection of indicators should therefore be used as a tool by management to minimize the
risk of problems, as well as to measure the effectiveness of interventions for those that have
high risk and high impact. This is best illustrated by giving comments and figures on two key
water-sector-management issues related to the Millennium Development Goals: drinking water
supplies and sanitation services in South Africa. Throughout the apartheid era (i.e., prior to
1990), the government largely ignored these basic needs, and there was little monitoring of
these issues. In this historic context, these could be regarded as latent issues because they
were not regarded as a national priority problem. However, with the transition of the country
to a democratic government (1990 to 1994) the water supply and sanitation issues moved rapidly
from being latent to active because they were included in the African National Congress’s
manifesto for action (ANC 1994). Monitoring of the two issues therefore only started in 1994
(Kobus Kuhn, personal communication, October 2003—see figures 7 and 8).

From the available information on water supply and sanitation, it is possible to set indicators
for the following objectives (e.g., based on the Millennium Development Goals which were
agreed on in the year 2000), notably:

• To reduce by 2015 by one half the proportion of people without access to sanitation
(VIP toilets). From the data collected, this target indicator for South Africa is from
the base year 2000 equals 701,504 persons per annum.

• To reduce by 2015 by one half the proportion of people without access to safe water
(taps within 200 m). The data collected show that this target indicator for South Africa
from the base year 2000 equals 1,241,218 persons per annum.
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Figure 7. Plot of water for needy persons in South Africa with projections to 2005.

Note: Indicator is based on nationwide delivery of taps (within 200 m, of acceptable quality water and 10 liters
per minute). The reference baseline population estimate was done in 1994 (data provided by DWAF).

Figure 8. Plot of sanitation for needy persons in South Africa with projections to 2005.
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From the data, it is also possible to have indicators of performance, i.e., the level to which
the objective has been reached each year (expressed in %). The performance indicator
evaluation is illustrated in table 2. In this example, it is evident that South Africa has had a
high relative performance in the delivery of water-supply units, but its performance in sanitation
units requires review. It should be emphasized that the above examples and figures have only
been used in a simplistic way to illustrate the model and these figures should not be regarded
as absolute. In reality and practice, there will obviously be complications about population growth,
population estimates, standards and specifications of the units, etc.

Table 2. Example of performance for the delivery of water and sanitation units for South
Africa, based on Millennium Goals.

Period Water units Performance of water Sanitation units Performance for
delivered delivery (%) delivered sanitation delivery (%)

2000–2001 1,080,491 154 157,498 12

2001–2002 168,098 234 358,109 28

2002–2003 1,399,041 199 773,189 62

A second concept is that the process of indicator development should be seen within a
wider context of management planning and particularly as a process, which is iterative. In the
model presented in this report, indicator development is only step 5 in the cycle. The steps to
the process can be described as:

Step 1. An examination of the drivers which govern water resources, particularly policy,
legislation, economics, and the stakeholder requirements.

Step 2. The development of a strategy on how water resources are to be managed and
actions implemented to meet stakeholder requirements.

Step 3. The setting of targets and objectives with an associated performance framework.
This should also define the institutional arrangements, the issues which are of
importance, and identify reporting requirements.

Step 4. The setting up of an information management system including aspects such as
software and hardware to be used, personnel, database management, partnerships,
communication system and reporting methodology.

Step 5. The indicator-development process itself which should include the following
elements:

• A stakeholder program

• A project team

• A desk study of existing indicators

• Testing of relevance and feasibility

• Development and description of new indicators

• Securing information sources and partnerships



24

• Piloting projects on specific sectors

• Reporting and evaluation

• Expanding the process to other sectors

Step 6. Implementing a reporting program that meets the needs of the stakeholders and
includes feedback and evaluation.

Steps 7 and 8.  Review of reports and revision of policies and programs.

South Africa has completed steps 1 and 2 and is currently involved in firming up the
elements of steps 3, 4 and 5. The key however will be to consolidate and reduce indicators to
a practical number that can be assimilated and reacted on by decision makers.

One final comment concerns the process of developing a set of national indicators and
their linkage with WWAP. It might be useful for the South African stakeholders firstly to develop
a set based on the national strategy’s KFAs, and secondly to fit these same indicators into the
WWAP Framework of Challenge Areas. An example is given in annex 10 where indicators
from the one KFA framework have been transposed on to the WWAP framework. This
approach will facilitate harmonization of national and WWAP reporting.

Figure 9. Steps in the process of developing indicators.
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Conclusions and Recommendations

This study has the objective of evaluating the list of indicators that has been proposed by the
World Water Assessment Programme (UNESCO 2003) for use by South Africa in international
water-sector reporting. The main findings are as follows:

1. The WWAP list, as its stands, does not provide sufficient descriptions of the proposed
indicators from which any detailed indicator evaluation can be made. The list is however
of value in providing examples of potential priority issues of interest to decision makers
and stakeholders, hence providing a framework where indicators could be developed
and used for monitoring and reporting purposes. For the evaluation, the WWAP indicator
list has been treated as representing issues for which indicators might be developed.

2. There is a high level of relevance and linkage between the 11 WWAP challenge areas
and the 15 KFAs that form the core components of the South African water resources
management policy. A higher level of linkage was observed in two focus areas that
promote and support sound policy and practice of water services to achieve the
millennium targets and to promote IWRM in Africa. The lowest level of linkage was
in the focus areas that support and promote forestry activities.

3. The main categories of water-sector stakeholders that would be interested in receiving
and contributing information to WWAP and national reporting have been identified.
These include all tiers of government and legislatures, the general public, community
organizations, industrial sectors, international organizations, investment institutions,
enabling organizations, service organizations and neighboring countries. There is
evidence that many of these stakeholders are not aware of WWAP and the process
of indicator development and reporting. There is a need for an awareness program
aimed at securing cooperation and participation of key stakeholders.

4. There are numerous indicator initiatives that have taken place in South Africa, all of
which have developed and described several indicator sets for use at national, provincial,
catchment and local levels. Although most of these have focused on indicators for
general State of the Environment Reporting, they have included water-sector indicators,
and more importantly, those that are relevant to the achievement of the Millennium
Goals.

5. The further development of indicators and the successful publication of water-sector
reports by South Africa and other African countries should be founded on national
strategies for IWRM and the targets and objectives that emanate from the strategy.
Indicator development and reporting should thus be treated as an essential ongoing
long-term cyclical process that is incorporated into the business component of the
government and the water-sector stakeholders.

6. Presently, South Africa is engaged in activities that contribute to steps 3 to 5 of the
process outlined in figure 9. A useful national water-sector indicator set will be
dependent on completing the ongoing efforts related to: a) setting targets and objectives
with a performance framework; b) institutionalizing an information system; and c) the
indicator-development process based on interactions with the stakeholders and technical
evidence.
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Name Institution

At van Coller Department of Agriculture, Pretoria

Bhanu Neupane World Water Assessment Programme, UNESCO
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Dirk Roux River Health Programme, CSIR, Pretoria

Elizabeth Muller Environmental, CSIR, Pretoria
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Annex 10. Schematic outline of frameworks for WWAP and Souh African national
indicators.
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Annex 10. Continued.
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