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ABSTRACT 

Integrated Water Resources Management (IWRM) has become a universal paradigm of enhancing and 

promoting sustainable and equal water resources management and use. However, integrating water 

functions is a very complex task because it involves many actors with different interests. This research 

analyses the application of the IWRM approach and the related principles of integration, 

decentralisation and participation in the development and management of water resources in water 

regime at the water- use sectors of Madibeng Local Municipality (MLM).  

A case study approach was used for the research to examine IWRM in water sectors; the institutional 

structures and processes of institutional change; and Integrated Water Resources Management 

(IWRM) at constitutional, organisational, and operational levels. The constitutional level refers to 

water policy and the law, organisational to water resource management, and operational to water use. 

One aim of IWRM is to improve water governance by enhancing inclusive decision-making to secure 

more equal water development decisions for all stakeholders, including communities at the grassroots 

level. However, water resource management is still largely centralist in nature and does not really 

enhance participation of local level government in the management processes of water resources. 

MLM operational environment and political culture (‘top-down’ governance) represent a unique 

analysis context for IWRM implementation because it represents one of the last centralised water 

regimes and monolithic political/decision-making structures. Therefore, it can provide a more 

simplified structure, where there are no channels providing local/outside knowledge impacting on 

decision-making compared with complex Western governance models. The implementation of IWRM 

is facing difficulties and constraints, the most serious being a lack of capacity of water actors and 

officials, especially at lower government (district and village) levels and a sectoral approach to water 

development and management. In addition, the government’s ability to build capacity to strengthen 

institutional structures and procedures with policies and legislation is weak. 

This study was, therefore, undertaken to investigate how a Madibeng Local Municipality which is 

forced to obtain its potable water supply from nearby surface and groundwater catchments, could 

manage this supply in a more effective, efficient, equitable, economic and sustainable manner by 

means of improved cooperative governance and intergovernmental relations.  

The key motivation was thus to develop an IWRM model that would manage water resources more 

effectively on strategic, tactical and operational levels within government structures; and also to assist 

in realising the implementation of integrated water resources management (IWRM) within the 
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catchment areas, especially in an effort to compensate for the areas in which IWRM is unable to live 

up to the original goals.  

The proposed IWRM model could be used to develop a shared vision for the Bojanala Platinum 

District Municipality (BDPM) municipal area of responsibility; and to provide an overview of the 

strengths, weaknesses, opportunities and threats regarding the management of water resources in the 

locus area. 

Keywords: Madibeng Local Municipality (MLM); Integrated Development Plan (IDP); Integrated 

Water Resources Management (IWRM); Water Services Development Plan (WSDP); Water Services 

Authority (WSA); Water Services Providers (WSP); Community Participation (CP); National Water 

Act (NWA); Project Steering Committee (PSC); Water Forum (WF); Catchment Management (CM). 
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OPSOMMING 

Geïntegreerde Waterhulpbronbestuur (GWHB) het ’n universele paradigma geword van die 

bevordering van volhoubare en gelyke waterhulpbronbestuur en -gebruik. Integrasie van 

waterfunksies is egter ’n baie komplekse taak aangesien dit baie akteurs met verskillende belange 

behels. Hierdie navorsing ansteed die toepassing van die GWHB-benadering en die verwante 

beginsels van integrasie, desentralisasie en deelname aan die ontwikkeling en bestuur van 

waterhulpbronne in waterbeheer by die watergebruiksektore van MPM. 

’n Gevallestudie-benadering is gebruik om GWHB te ondersoek in watersektore, institusionele 

strukture en prosesse van institusionele verandering, geïntegreerde waterhulpbronbestuur (GWHB) op 

grondwetlike, organisatoriese en operasionele vlakke. Die grondwetlike vlak verwys na waterbeleid en 

-reg, organisatoriese tot waterhulpbronbestuur, en operasioneel tot by watergebruik. 

Een van die doelwitte van die GWHB is om waterbeheer te verbeter deur die inklusiewe 

besluitneming te verbeter, om meer gelyke waterontwikkelingsbesluite vir alle belanghebbendes, 

insluitende gemeenskappe op die voetsoolvlak, te verseker. ’n Waterhulpbronbestuur is egter nog 

steeds baie sentralisties van aard en verbeter nie behoorlik en werklik deelname van plaaslike 

vlakregering in die bestuursprosesse van waterhulpbronne nie. MLM operasionele omgewing en 

politieke kultuur (‘top-down’ bestuur) verteenwoordig ’n unieke analitees konteks vir die 

implementering van die GW, aangesien dit een van die laaste sentrale waterregimes en monolitiese 

politieke besluitnemingstrukture verteenwoordig. Daarom kan dit ’n meer vereenvoudigde struktuur 

bied, waar daar geen kanale is wat plaaslike buite kennis impakteer op besluitneming in vergelyking 

met komplekse Westerse bestuursmodelle nie. Die implementering van die GWHB staar probleme en 

beperkings in die gesig, die grootste struikelblokke is die kapasiteit van waterrolpaders en amptenare, 

veral op die werk van plaaslike regering (distrik en dorp) en ’n sektorale benadering tot 

waterontwikkeling en -bestuur. Daarbenewens is die regering se vermoë baie swak om kapasiteit te 

bou om institusionele strukture en prosedures tussen beleide en wette te versterk. 

Hierdie studie is dus onderneem om te ondersoek hoe Madibeng Plaaslike Munisipaliteit wat gedwing 

word om sy drinkwatertoevoer vanaf nabygeleë oppervlaktes en grondwater opvanggebiede te verkry, 

hierdie aanbod op ‘n meer doeltreffende, billike, ekonomiese en volhoubare wyse kan bestuur deur 

middel van verbeterde koöperatiewe regering en interregeringsverhoudinge. 

Die belangrikste motivering was dus om ’n GW-model te ontwikkel wat die waterhulpbronne 

doeltreffend op strategiese, taktiese en operasionele, binne regeringsstrukture te bestuur en sal help om 

die geïntegreerde waterhulpbronbestuur (GW) binne die opvangsgebiede te implementeer. 



 

 

vi 

 

Die voorgestelde GWHB-model kan gebruik word om ‘n gedeelde visie vir die munisipale 

verantwoordelikheidsgebied van die Bojanala Platinum Distriksmunisipaliteit (BDPM) te ontwikkel; 

en ‘n oorsig te gee van die sterkte, swakpunte, geleenthede en bedreigings rakende die bestuur van 

waterhulpbronne in die lokusgebied. 

Sleutelwoorde: Madibeng Plaaslike Munisipaliteit (MPM); Geïntegreerde Ontwikkelingsplan (GOP); 

Geïntegreerde Waterhulpbronbestuur (GW); Waterdienste Ontwikkelingsplan (WSDP); 

Waterdienstesowerheid (WDS); Waterdiensteverskaffers (WDS); Gemeenskapsdeelname (CP); 

Nasionale Waterwet (NWW); Projekbestuurskomitee (PSK); Waterforum (WF); Opvangs Bestuur 

(OP). 
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CHAPTER 1  

ORIENTATION AND BACKGROUND FOR THE STUDY 

1.1 INTRODUCTION 

Many countries, including South Africa, and here particularly Madibeng Local Municipality (MLM), 

have to tackle water-related issues such as the environment, energy, industry, transport, food security, 

social development, health, and climate. Water problems are becoming increasingly interconnected 

and intertwined with other development-related issues such as poverty alleviation and regional 

redistribution, and also with economic, environmental, legal, and political considerations at local and 

national levels, sometimes even at regional and international levels (Biswas, 2008:6).  

Olsson (2015:171) says that water, energy, climate and food security, and the natural resources that 

determine them, are inextricably linked, to what some scholars and public policy makers describe as a 

‘nexus’ approach. This approach, it is said can promote the transition of societies towards a green 

economy and hence more viable sustainability. Integrated Water Resource Management (IWRM), for 

example, is an umbrella concept encompassing multiple principles which, overall, also aim at more 

holistic and coordinated management between different aspects of water resource systems. IWRM and 

the Water-Energy-Food (WEF) nexus approach therefore appear closely related but differ in certain 

aspects (Gain et al., 2016:245). 

Many of the most difficult problems encountered in water service delivery and management are not 

specifically about water at all; they are more likely to concern the political, financial and institutional 

issues that surround it (Moriarty et al., 2007:145[Online]). Further, increased demand and scarcer 

resources mean increased security risk situations that may lead to conflict over the governance of 

water resources. 

1.2 ORIENTATION AND BACKGROUND  

The Constitution of the Republic of South Africa of 1996 (hereafter referred to as the Constitution), in 

Sections 27(1) b and 27(2), enshrines citizens’ right to access potable water. The constitutional 

provision pertaining to socio-economic rights, of which potable water is one, requires the state to take 

reasonable legislative and other measures within the framework of its available resources to achieve 

the progressive realisation of these rights (RSA, 1996: section 26(2)). 

Craythorne (2006) confirms the status of municipalities by stating that: 
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The local sphere of government consists of municipalities, which must be 

established for the whole of the territory of the Republic (2006:7). 

Madibeng Local Municipality (MLM) is both a Water Services Authority (WSA) and Water Services 

Provider (WSP) in terms of the National Water Act 36 of 1998 and Water Services Act 108 of 1997. 

In terms of the Local Government: Municipal Systems Act 32 of 2000, Madibeng Local Municipality 

is mandated to render services to its communities such as roads and storm-water drainage, electricity, 

refuse removal, social services, land and housing, local economic development as well as water and 

sanitation (RSA, 2000a: S(73) (c)). The municipality has identified water and sanitation services as a 

prime developmental priority. In a recent assessment of the municipality’s risks, the local water and 

sanitation services delivery sector was identified as a prime area of operations in need of special 

attention (MLM, 2015b:12). 

South Africa’s national government water authority, the Department of Water and Sanitation (DWS) 

subscribes to the principles of an integrated water resources management (IWRM) approach. In the 

governance hierarchy, this strategy requires sector-integrated and locally focused management to 

incorporate the interests of diverse stakeholders (Lotz-Sisitka & Burt, 2006:34). In the municipal 

government sphere, IWRM requires an integrated and demand-driven development approach by, for 

example, an integrated approach between government departments such as multi-sectoral government 

line agencies, like the South African Local Government Agency (SALGA), the Department of 

Cooperative Governance (COGTA) and the Department of Human Settlements, as well as non-

governmental organisations (NGOs). Also included are community-based organisations (CBOs) such 

as churches, traditional (tribal) councils and schools as well as communities, stakeholders in 

commerce and industry, for example farmers’ associations, the local chamber of commerce, and local 

mining companies. Since the transition of South Africa to a multiracial democracy in 1994, the DWS 

has been operating in the framework of the Water Services Act 108 of 1997 and the National Water 

Act of 36 of 1998 to ensure that reforms relating to improved equity, sustainability, efficiency and 

integrated water resources management form part of its framework of activities.  

According to Fuggle and Rabie (2005:293), potable water was not previously recognised as a scarce 

and unevenly distributed national resource that belongs to all inhabitants of the country. Therefore, 

from 1994 onwards, management of the water collected in the various rainfall catchment areas (river 

basins and underground cavities, channels and fractures) required an integrated management 

approach.  
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Pienaar and Van der Schyff (2005:266) provide a view from the perspective of land ownership rights 

and the use of water. Against this backdrop they give a summary of the general objectives of the 

National Water Act. They point out: 

The right to use water derived from the ownership of land is substituted by use 

rights allocated to water users through a licensing procedure, which is based on the 

discretionary allocation, in accordance with regulations promulgated by the 

minister... Ownership of water does not vest in private stakeholders any longer, but 

in the minister of DWS (a political figurehead), as custodian of the nation’s water 

resources has to manage water consumption and the allocation of use rights.  

According to the 1997 White Paper on a National Water Policy for South Africa (RSA, 1997a:16), the 

drafters of the country’s new legislation asserted that:  

Water management and water services act at a crossroads in South Africa, not just 

because there is a new government with new objectives but a new reality has to be 

addressed.  

While resources were plentiful, it was relatively simple to harness this water (Bressers & Kuks, 

2004:2). With the advent of the change in government and a new millennium, the discourse changed, 

with more sectoral leaders calling for a new direction:  

This historic focus of water management has to change. Since much of the 

accessible resource has been developed (and there is less and less floodwater 

reliable enough to be worth storing) the task is increasingly to manage within the 

constraints that are given us by nature (Davis, 2007:427). 

However, the National Water Act of 1998 re-emphasises the need for water saving measures such as 

water re-use, water demand management and pollution prevention. At the time of the emergent debate, 

Nealer and Raga (2008:295) asserted that because of the change in government in 1994, the executive 

public institutions in the three spheres of government (local, provincial and national) had to revisit and 

transform their executive authorities, legislation, regulations and work procedures in such a manner 

that a more equitable benefit could be achieved for all citizens of the country.  

Biswas (2008:22), an international specialist in the field at the time, argued that integrated water 

resource management (IWRM) was not a new concept: 
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… it has been around for some two generations. In the early 1990s it was discovered 

by some water professionals, and then subsequently heavily promoted by several 

donors and international institutions.  

Despite the fact that its promoters in the South African water sector have spent hundreds of millions of 

Rands in recent years, the definition and functional content as well as the effective implementation of 

the IWRM concept remains amorphous. In a real world, the result of its application to improve water 

policies, programmes and projects at macro and meso scales, has left much to be desired (MLM, 

2015a:23). It appears as if the IWRM concept offers universal solutions, but at the local level of 

governance its implementation has not yet lived up to expectations.  

To understand what IWRM is all about, it is necessary to consider its definition by specialists in the 

field. The objective is to gain insight to shed light on the strengths and potential weaknesses of 

IWRM. For example, Pollard et al. (2007:2) define IWRM as: 

 …a philosophy, a process and management strategy to achieve sustainable use of 

resources by all stakeholders at catchment, regional, national and international 

levels, while maintaining the characteristics and integrity of water resources at the 

catchments scale within agreed limits.   

Anisfeld (2010:7) in turn, views governance as a fundamental element and defines IWRM as:  

…a process which promotes the coordinated development and management of 

water, land and related resources, in order to maximize the resultant economic and 

social welfare in an equitable manner without compromising the sustainability of 

vital ecosystems. 

 The Global Water Partnership (GWP), an important role player, states its standpoint as follows:  

Integrated Water Resources Management is a process that forms part of 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 comprising the sustainability of vital eco-systems (GWP, 2000:16[Online]). 

According to these authors, IWRM is a management approach, which requires the active participation 

of multiple levels, in many different ways. In South Africa, an IWRM approach requires sector-

integrated and locally focused management that incorporates the interests of diverse stakeholders. This 

is realised by an enabling legislative framework (e.g. the National Water Act) through the 
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establishment of surface water catchment management agencies (CMAs) to control nine water 

management areas (WMAs). As will be discussed below, there have been some changes in thinking 

about CMAs, but the relevance of the system suggests that IWRM should be at the core of driving the 

developmental governance process.  

Biswas (2008:17), who was an early critic of IWRM, argued that the proponents of integrated water 

resources management had regrettably made no attempt to win the intellectual and technical debates 

on the topic.  

Unfortunately, it seems the proponents had forgotten or had found it convenient to 

forget a fundamental principle of science and knowledge generation. Knowledge 

does not advance by consensus, if it did, we would still be in the Dark Ages (Nealer 

& Van Eeden, 2010:140). 

Nealer and Van Eeden (2010:140) assert that to have an enhanced understanding of the concept 

IWRM, municipal officials, political office-bearers and committed citizens in the municipal sector 

require additional skills on the nature and extent of the so-called hydrological cycle, from rainfall to 

water runoff. This system is highly complex and entails several interconnected and interdependent 

processes (infiltration of surface water, i.e. rain; surface water runoff; the recharging of underground 

formed groundwater aquifers; seepage; re-infiltration of water; and moisture recycling) and has only 

one direction of flow – downstream. 

Water problems throughout the world are neither homogenous, nor constant or consistent over time. 

Due to the overall geology and resulting geo-hydrology in specific catchments the water management 

challenges often vary significantly from one region to another, occasionally even within a single 

region, from one season to another, as well as annually. Solutions to water problems depend not only 

on the availability of water, but on many other interactive factors, such as the processes of water 

management. The current and foreseeable trends indicate that water problems of the future will 

continue to become increasingly complex due to a number of factors including, among others, the 

incompetence and lack of capacity of the individuals and their institutions to manage them, as well as 

prevailing socio-political conditions and expectations which affect water resources and services 

planning (Nealer & Van Eeden, 2010:140). 

This study deals with what is considered an improved IWRM model that is focused on the 

implementation of the management system in the Madibeng Local Municipality’s geographical area of 

responsibility, with its own set of unique circumstances that deserve special attention.  
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On 29 September 2000, Madibeng Local Municipality (MLM) was proclaimed under Notice 300 of 

2000. The municipality forms part of the larger Bojanala Platinum District Municipality in North West 

Province (MLM, 2015a:12-17).  

Madibeng Local Municipality’s area of jurisdiction extends over a surface area of 3 814 km2. MLM 

borders on the Tshwane Metropolitan Municipality to the east; the Rustenburg Local Municipality to 

the west and the Mogale City Local Municipality to the south. In the north, Moretele, Thabazimbi and 

Moses Kotane local municipalities border on MLM. There are approximately 43 villages and 900 farm 

units within the municipality’s area of jurisdiction (See Figure 1). 

The map of MLM’s geographical area of jurisdiction provides a “bird’s eye-view” of the area where 

the municipality is legislated to render services, and residents are expected to adhere to its by-laws and 

regulations. The area is demarcated according to magisterial district boundaries, which in turn are 

demarcated according to natural land features such as rivers, mountain ranges and barbed wire fences 

of the registered top cadastral farm boundaries (Nealer, 2009:295). 

The local government elections in December 2000 ushered in a new system of local governance in 

South Africa. The post-1994 wall-to-wall approach structured and empowered the local sphere of 

government. The municipalities were granted a degree of autonomy and certain defined 

responsibilities. Unfortunately, the legal and administrative structures inherited by the current 

government fail to serve the broad population of all the municipalities (MLM, 2015b:34). This is 

essentially because of the geophysical circumstances of river catchments that are not confined to strict 

local and district municipal territorial demarcations. 

Figure 1 below illustrates the location of Madibeng Local Municipality and the wall-to-wall 

municipalities found within the Bojanala Platinum District Municipality in the North West Province. 

The three tables that follow beneath the locality map of the MLM, provide information on the 

population growth of the municipality (Table 1); the gender structure of the population (Table 2); and 

the percentage per group, of MLM’s total population (Table 3). 

By way of additional information, MLM has a population of 477 381 inhabitants (MLM, 2015a:10). 

There are approximately 217 394 households in the area, of which 161 724 units do not have access to 

potable water.  

Current estimates indicate that 45% of the local municipality’s population being unemployed (MLM, 

2015a:54a). Historically, the population growth for the period from 1996 to 2011 points to consistent 

and ongoing growth (on population growth refer to Table 1). 



 

 

7 

 

 

 

Figure 1:  Locality map of the Madibeng Local Municipality 

Source: MLM (2015a:11). 

Table 1: Madibeng Local Municipality population growth 

Name  Status  Population  

Census 

1996-10-09 

Population  

Census 

2001-10-09 

Population  

Census 

2011-10-09 

Madibeng  Local 

Municipality 

319 974 347 578 477 381 

 (Source: Statistics South Africa, 2011:56). 

The gender structure of MLM’s population is as follows: 

Table 2: Madibeng Local Municipality: Inhabitants per gender / Percentage 

 

(Source: Statistics South Africa, 2011: 56). 

The municipality’s population groups are as follows: 

Male  253 991 53.21% 

Female 223 390 46.79% 
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Table 3: Madibeng Local Municipality: Inhabitants per population group / Percentage 

Population group People  Percentage 

Black African 426 192 89.28% 

White 42 691 8.94% 

Coloured 4292 0.90% 

Indian or Asian 2445 0.51% 

Other 1761 0.37% 

(Source: Statistics South Africa, 2011: 58). 

According to the Water Services Act 108 of 1997 (RSA, 1997b, section 11(1)), every water services 

authority (WSA) has a duty to consumers or potential consumers to ensure efficient, affordable, 

economical and sustainable access to water services. The MLM renders water services by sourcing 

bulk water from the Crocodile River and Hartbeespoort Dam which are managed by the DWS. The 

Brits and Hartebeespoort water supply schemes, facilitated and managed by the MLM, have serious 

capacity shortfalls and require urgent upgrades to supply quality, consistently clean running water 

(MLM, 2015b:23). Since MLM is responsible, indeed legally bound, to supply water to its residents, it 

must address the imbalances in the delivery of water. It is envisaged that supplying safe potable water 

to all will be achieved once the existing ageing infrastructure is refurbished. Parts of the system date 

back more than 50 years. The existing treatment works will be upgraded to improve the existing 

output and an additional 20 Mℓ/d of water will be supplied from the upgraded Brits water purification 

plant (MLM, 2015b:23). MLM (2015a:420) has confirmed that the demand for water is growing 

exponentially and it is becoming increasingly difficult to satisfy the communities’ needs in the 

municipality’s area of jurisdiction. Currently, the municipality does not have a clearly defined strategy 

to integrate and manage water resources (Researcher’s inquiries and observations, 2015). 

In the absence of a model for water services the community of Madibeng is suffering; access to 

potable water is unreliable, not only for residents but also for businesses, the local tourist sector, local 

mining and industries. MLM stands to benefit if its management and elected representatives of the 

community on the local council agree to an IWRM approach and the application of sound IWRM 

bulleted information (Schreiner & Van Koppen, 2014:11). To adopt this approach will contribute in 

the following ways: 

 reduce leakages (don’t pay twice for water); 

 reduce costs for clean-up of pollution events;  

 limit the need for infrastructure development, e.g. water storage dams, because of improved 

water demand management (WDM); 
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 provide better access to water for productive uses and increased opportunities for economic 

development; and  

 solve the problem of un-accounted for water, in the form of pipe leaks.  

 

MLM’s current strategy on integrating water resources management and water-related issues does not 

highlight the origin, transport, purification and reticulation of its potable water. Nor does it take into 

account the destiny of used (grey) water; define the challenges with regard to legislation; elaborate on 

how communities should be involved (MLM, 2015b:29) and indicate how stakeholders can participate 

in the water management systems and schemes (Tshabalala, 2015:12).  

MLM’s present water supply system has numerous shortcomings (MLM, 2015b:66). It does not 

incorporate managerial solutions on the supply of water to residents. To address integrated water 

resources management (IWRM) issues, a strategy must be devised in collaboration with stakeholders, 

including the municipal officials, local councillors, community leaders, civil society, and the private 

sector. It is of crucial importance that all role players are informed of the measures taken to ensure 

access to potable water. Davis (2007:427) describes IWRM as a facilitated stakeholder process to 

promote coordinated activities in pursuit of common goals for multiple objective development and 

management of water. In practice, however, IWRM is defined through a combination of strategic and 

operational actions made possible through the National Water Act 36 of 1998, and the Water 

Resources Management Strategies (Mazibuko & Pegram, 2004:17–24).  
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Figure 2 below shows the water resources such as rivers, and storage facilities such as dams within the 

municipal boundaries of the MLM.   

 

Figure 2: Locality map of Madibeng Local Municipality’s water infrastructure resources, rivers, 

dams and reservoirs.   

Source: MLM (2015b:11). 
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Many residents of Madibeng Local Municipality have misplaced assumptions about water supply 

systems management; the objectives of the municipal management pertaining to water; and the best 

approach to solve the problems and achieve the goals of supplying water to all residents. Until 

recently, the paradigm for water management, governing resources and management in general, were 

science-based command and control. MLM currently uses the command and control approach to 

maximise the exploitation of resources. This approach is typified by centralised sectoral institutions, 

limited stakeholders’ involvement and expert-led problem solving focused on technical engineering 

solutions (Researcher’s personal observations, 2015). The science-based management approach to 

ease the water supply problem has been used for more than a century but has been found wanting.   

According to the Republic of SA’s Constitution Act No. 107 of 1996 and the Water Services Act No. 

108 of 1997, water service delivery is a core responsibility for local government, whether as water 

services authority or as water services provider. Carrying out this responsibility faultlessly and 

according to the law, should be the goal. Sound IWRM calls for a general review of management 

practices.  The researcher’s observations over an extended period of time suggest that municipal 

officials tend to function in their respective directorates without sufficient cross-directorate 

interaction. Furthermore, they tend to be preoccupied with delivering water to households and often 

fail, for example, to consider the environmental health of rivers and wetlands as being their 

responsibility. In practising sound IWRM principles they must adopt a holistic and integrated 

approach to water services delivery and water resources management (Haigh et al., 2010:1). Schmidt 

(2013) emphasises that:  

Integrated and effective water resources management cannot be achieved if people 

and ecosystem are conceptualized as separate entities (Schmidt 2013:35). 

IWRM enables communities to manage their water resources in an environmentally sustainable 

manner. The common ownership of infrastructure is the single most important condition for its 

financial, institutional and environmental sustainability. Within this framework of interaction, IWRM 

integrates participatory water supply and water resource management for sustainable livelihoods. 

While the growth of complexity in integrated water management resources seems fairly 

straightforward for general development in society, integration as development is not (Bressers & 

Kuks, 2004:36).  

1.3 PROBLEM STATEMENT 

Local government in South Africa has in nature and extent come a long way from the period when 

there were 857 racially segregated municipalities scattered throughout the country. These included 



 

 

12 

 

several transitional councils in former homeland areas (Financial and Fiscal Commission, 2011:5). 

Since the current Constitution took effect in October 1996, and the Local Government: Municipal 

Demarcation Act was promulgated in July 1998, the pre-1996 municipalities have been merged into 

279. Following this, 284 wall-to-wall municipalities were established in 2000; these are focused on 

growing local economies and maintaining the provision of an increased number of diverse and 

complex basic municipal services to geographical areas and citizens who were previously neglected 

(Van der Waldt et al., 2007:148). The problem is that now, in a democratic South Africa hard pressed 

by water pollution and severe water shortages, the citizenry, especially those resident in black 

townships, still embraces a culture of “free water for all / a right to water” and consequently refuse to 

pay water bills (Coles & Wallace, 2005:36). Even now, almost a quarter of a century in into a non-

racial democracy, the culture of non-payment and violent protest endures, indicating the influence of 

politics on culture in society. Circumstances of this nature have instilled negative perceptions of 

IWRM in the water sector. 

The Water Services Act (Act no.108 of 1997) of South Africa lays down that the delivery of water 

services is the responsibility of the relevant local government water services authorities and that there 

must be a Water Services Development Plan (WSDP) in place that encapsulates all the responsibilities 

and tasks required for efficient water service delivery. However, it does not spell out local 

government’s role in water resources protection or its responsibilities as far as IWRM is concerned. It 

is well known that in South Africa there is a high level of inadequate capacity in technical and 

administrative skills in local government. In many cases this represents a serious challenge in the 

quest for effective, efficient and economical water service delivery. This study highlighted the 

consequences of this incapacity for the MLM and its difficulties in fulfilling its responsibilities as a 

service provider. 

The foremost challenge the MLM faces in respect of potable water supply, is poor management on the 

side of the municipality and its responsible officials (Tshabalala, 2015:13). Furthermore, the 

communities in the municipal area do not appear to be concerned about the need to protect and 

conserve local water resources for future generations. It appears that MLM’s management is oblivious 

of the internationally renowned, but much debated, attributes of IWRM (Researcher’s personal 

participatory observation, 2015). 

MLM’s current IWRM does not show evidence of any collaboration and cooperation with other 

stakeholders such as the business sector, industries and the mining sector, as far as its water resources 

are concerned. This scenario is the result of a distinct lack of focus on effective public policy making 

and implementation, proper planning and sound organisational structures. Quite simply, existing 
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structures do not address water challenges at grassroots level. The municipality also experiences 

serious challenges with regard to financial management skills, human resources, the control of 

information communication technology, and the performance and monitoring of tools for the effective 

management of water resources (both quantity and quality) within its municipal boundaries (MLM, 

2015b:28). Moreover, there are other examples of poor management in the MLM and these are areas 

where improvements could be made. For instance, signing memoranda of understanding and formal 

agreements could assist in ensuring that water license agreements are adhered to, whereas currently 

management is unable to communicate the origin and management of its potable water as well as the 

destination of its used waters. It appears to be uninformed on the destiny of storm-water and grey 

water (sanitation) due to lapses of integration of the local water management system.   

MLM’s sanitation system affects the communities located downstream. The problematic state of local 

affairs has a negative impact on neighbouring water management activities. Moreover, MLM’s 

management is unable to integrate and manage water resources effectively and the needs of the 

community are not prioritised. Local residents, as stakeholders, are not involved in collective planning 

for the purposes of adequate water services delivery. It is the contention of this study that a 

comprehensive model on IWRM can assist the MLM’s current potable water supply strategy to be 

more operational, effective and efficient in the supply of potable water to the entire geographical area 

of the municipality. However, the strategy will have to be tailored to meet the needs of users and the 

responsible governance authorities (MLM; 2015b: 236). 

From the above exposition, it appears that MLM, which is forced to obtain its potable water supply 

from nearby surface and groundwater facilities, is unable to manage its water in an integrated, 

effective, efficient, equitable, economic and sustainable manner. The solution lies in the development 

and implementation of an improved and integrated water resource management (IWRM) strategy.  

1.4  RESEARCH QUESTIONS 

Based on the exposition of the problem above, the following research questions may be asked: 

 What are the problems MLM is faced with in the supply of water? 

 What are the theoretical underpinnings of IWRM and its purpose in the water sector?  

 How does IWRM feature in SA’s water sector at local government sphere in the existing 

legislative framework? 

 What is the current status of MLM’s water and sanitation infrastructure? 
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 What strengthened IWRM model can be implemented to improve the management of the water 

supply in MLM? 

 What logical conclusions and recommendations can be presented after researching the 

possibility of implementing an improved IWRM in the MLM area? 

 

The answers to the above research questions will determine the gap that MLM needs to bridge 

between its current situation (the reality) and its envisaged improved situation, i.e. to provide more 

effective, efficient, equitable, economic and sustainable potable water supply service delivery. This 

requires that MLM embark on adjustments to bridge the gap by developing and implementing an 

integrated water resource management strategy suited to prevailing local conditions.  

Reynaud et al (2008:576) points out that in the context of water scarcity where competition for water 

allocation is increasing, models are often asked to move from specific water use models (either 

agricultural, industrial or residential) towards a more integrated framework that includes an explicit 

representation of water user’s relationships. Furthermore he emphasises that models have been 

developed for each type of water use.  A survey of residential water demand models shows that very 

few models link these different uses in the context of a particular area. An integrated approach is 

therefore necessary in designing regional water and land policies. This present study hopes to achieve 

this goal by comparing and integrating the existing potable water supply strategies with the theoretical 

foundations/pillars of potable water supply in a typical municipal setting. Addressing the gap analysis 

leads to the objectives of this study and the purpose of integrated water resources management 

strategy, as discussed in the next section. 

1.5 RESEARCH OBJECTIVES  

The following research objectives have been identified: 

 Outline the problems that contribute towards MLM’s not having proper water supply; 

 Develop a sound theoretical understanding of IWRM;  

 Outline IWRM at local government sphere in terms of the existing regulatory framework in 

South Africa; 

 Investigate the current status of IWRM required to provide and manage the supply of potable 

water in the MLM area; 

 Identify a strengthened IWRM model with a view to managing potable water supplies 

effectively in MLM’s area of jurisdiction; and  

 Draw conclusions and make some recommendations. 
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This study aims to develop an strengthened integrated water resource management strategy, taking 

into account municipal and water management aspects such as an effective potable water supply; data 

monitoring and capturing; and the incorporation of a more holistic and integrated water resources 

management approach (IWRM), according to the demarcated surface water catchment regions as 

envisaged by the DWS. 

1.6 HYPOTHESIS 

A two-fold theoretical argument has been identified for the purposes of this research. 

Firstly, there is general dissatisfaction with water services delivery in Madibeng Local Municipality as 

far as IWRM is concerned. Secondly, the history of MLM water management has been below-par, 

aggravated as a result of a lack of managerial skills and poor collaboration and coordination between 

the water-related stakeholders. There has also been a lack of consultation on the side of government 

institutions. A state of affairs such as this encourages public protest against the lack of adequate water 

service delivery and/or water related projects.     

This study examines IWRM in MLM according to its three common pillars, which are also reflected 

in South Africa’s National Water Act 36 of 1998, namely economic efficiency, environmental 

sustainability and equity. In 2013, the DWS overcame the widely documented flaws of IWRM by 

adopting developmental water management as its water resource management approach, thereby 

aligning with the political and socio-economic goals of South Africa’s democratic developmental 

state. The MLM will be in a better position to manage and deliver water supply if it gains an 

understanding of the challenges facing municipal management systems, including the lack of technical 

skills and poor water infrastructure. The municipal management needs to introduce appropriate 

measures to address this vulnerable state of affairs in the local water governance sector.  

Within the framework of IWRM, the municipality must be aware of the need for integration 

collaboration and coordination of various sectors of water use; administrative responsibility over 

ground and surface water; human and ecological water use; demand and supply management; water 

quality and quantity; land and water use; and transboundary claims on water use.  

Muller argues that:  

In this context, the emergence of nexus makes sense, stakeholders have long 

understood the potential synergy between energy development and water resources, 

and that stakeholders could address water-food-energy security without considering 
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the contribution of water resource development and management is bizarre (Muller 

et al, 2015:689).   

The benefit of a water-food-energy security paradigm is that it shifts the focus of water resources 

management from watersheds to so called ‘problem-sheds’, that is, from what society should do for 

water to what water can do for society. Water resources management is often almost invisible and low 

priority because they don’t deliver immediate outcomes, but they are the foundation on which water-

related activities are built. They need to engage with other sectors, to connect with, inform and learn 

from social and economic actors, otherwise they will remain sidelined in a fraternity (Muller et al., 

2015:99). 

1.7 RESEARCH METHODOLOGY 

A qualitative and quantitative research approach was used to conduct the study. According to Fox and 

Bayat (2007:11) this approach includes a literature study, semi-structured interviews, data sampling 

and scientific analysis of the responses. Babbie and Mouton (2002:270) assert that the key features of 

the qualitative and quantitative research approach is distinguished by conducting research in the 

natural setting, the environment of the social actors or subjects being studied. It should focus on the 

process rather than outcome, acquiring in-depth descriptions and understanding of actions and events. 

Furthermore it should understand actions in terms of specific contexts rather than attempting to 

generalise on theoretical populations. It should also follow an inductive process leading to the 

generation of a new hypothesis and theories. Qualitative research should feature as the “main 

instrument” in the research process.  

According to Leedy and Ormrod (2001:149), the case study approach involves the researcher 

collecting extensive data on the particular focus of the investigation.  

In this research project data collection included observations, interviews, documents (such as articles, 

magazines, journals), past records and audio-visual materials (for example, photographs as well as 

audio and video clips) based on an outline provided by Wessels (2009:248). 

The researcher intended spending approximately six months on site interacting regularly with 

technicians of the MLM who are involved in activities related to water planning and the management 

of water. There were similar engagements with internal (management and political leadership) in the 

MLM and with other stakeholders such as relevant external (local civil society, business and 

industrial) stakeholders at all levels. By following a case study approach, the researcher determined 

the nature of the current IWRM strategy and identified shortcomings. It is against this backdrop that 

proposals are made for an effective IWRM and cooperative governance strategy. By analysing the 
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existing infrastructure, resources, practices, procedures etc., and identifying the existing variables of 

management structures in Madibeng Local Municipality, that potential fault lines in the operational 

system could be identified and singled out as issues that required attention if they are to be resolved.    

Until recently (2017) the researcher was in the employment of Madibeng Local Municipality, heading 

the section responsible for the management of water and sanitation. He has almost 16 years of 

experience in this field. The objective was to interview, as stated earlier, about 50 respondents. In 

some cases these interviews tended to be formal and informal discussions, based on the changing 

circumstances and/or the inability of certain respondents to provide sufficient information. A number 

of stakeholders were interviewed individually while others were consulted in small groups. 

A total of five water managers from different sectoral stakeholder groups were interviewed. Two were 

from Madibeng Local Municipality, namely a councillor who is a member of the mayoral committee, 

responsible for water; and an administrative management official, responsible for water. There was 

also an interview conducted with a representative (the chief executive officer) of Magalies Water and 

another with the service provider stakeholder to Madibeng Local Municipality. Two officials from the 

Department of Water and Sanitation (DWS) were interviewed, respectively working at the national 

and regional offices of the central government department.  

Five technical officials in the water sector of Madibeng Local Municipality were interviewed. They 

each have at least five years’ experience in the municipality’s water division. The questions asked 

were in accordance with their respective levels of expertise. These respondents, primarily technicians, 

typically have skills at the operational level to perform the tasks of process controllers, plant 

operators, laboratory technicians and plumbers.   

Five stakeholders were formally interviewed on a provisional basis. They were identified as typically 

representative of civil society stakeholder groupings. They are currently active in various local non-

governmental organisations (NGOs), such as the local chamber of business, church congregations, 

local schools and in the organised farming and mining sector in the area under the jurisdiction of 

Madibeng Local Municipality. Respondents in this sector are naturally interested and knowledgeable 

on local water matters. These stakeholders could play a vital role in water management if they are 

asked to share their views on strategies aimed at establishing an efficient system of water service 

delivery. Group interviews were conducted with representatives of civil society, with full consent 

being given before any interviews were conducted. 

All 41 ward councillors of Madibeng Local Municipality, who are accountable for water services in 

their respective wards, were interviewed. In his capacity as water manager of Madibeng Local 
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Municipality, the researcher engaged with them specifically on water issues and he emphasised that 

where possible the councillors should please act as gatekeepers, or provide guidance on 

communication and other exchanges with local residents and other water consumers in the ward. As a 

rule the councillors have good relations with the residents in their respective wards. They also act as 

chairpersons of the water forums in their wards.   

A research questionnaire was compiled to accommodate stakeholders’ views on various technical and 

management aspects of local water issues. The researcher ensured that the questions were relevant to 

these stakeholders. Respondents were told they had the right to withdraw if they so wished, even if 

they had previously signed letters of consent presented to them at the outset, but no one withdrew. The 

objective was to protect respondents’ identity and confidentiality was guaranteed. When conducting 

interviews the researcher visited the localities where respondents perform their work, or where they 

reside if they are local residents. By visiting them in loco the researcher was able to engage with them 

as individuals, or if need be in small groups, depending on the nature of information required for the 

purposes of the research project.  

The research interviews were at a low risk level. The researcher has gained substantial local 

knowledge and insight over the past three years while working as manager of the water systems of 

Madibeng Local Municipality. He has also built up good relations and has collaborated with local 

residents, municipal workers and civil society stakeholder groups. The type of questions asked were 

not intended to have a negative impact. Respondents were free to give their views without fear of 

prejudice. They were also allowed to refrain from participation. Above all, their confidentiality was 

respected at all times. 

1.7.1 Literature review 

In order to reach the objectives of this research (Section 1.4 above), a thorough literature review was 

undertaken. Attention was given to locating examples of similar and related case studies in South 

Africa and other parts of the world, where necessary and relevant. This provided the theoretical 

framework for the research, and included secondary data acquired through journals, research papers, 

internet searches, publications, legislation and international reports. It was recognised that every 

situation is unique and is never identical in a different social ecological setting. 

Cognisance was also taken of experts’ views of IWRM and municipal service delivery, especially in 

the light of rapid urban and metropolitan development. Jonker (2014:3) and Grigg (1996:17) argue 

from the perspective of the term ‘integration’ which means the ‘action of combining things to form a 

whole’, that in IWRM, there must be two or more features relevant to water resource management. 
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They have to be ‘combined’ in order to form a new ‘whole’. These ‘features’ can be identified as 

‘using theory or prior research’ to arrive at a better understanding of IWRM. Jonker (2014:5) goes on 

to explain that IWRM can be conceptualised in six domains, namely: resource protection; appropriate 

land use; optimal water use; efficient governance to ensure sustainability; and adequate guidance on 

how to achieve water management outcomes. Unfortunately, the current South African situation 

suggests that most local municipalities operate in isolation and independently. They scarcely 

acknowledge the six concepts mentioned above (Jonker, 2014:5). 

In a similar context, Wade (2011:7) raises the question: Why is there a lack of integrated water 

resources management in South Africa? He holds that sub-optimal water governance and lack of 

integration are key issues of concern with far reaching impacts on all aspects of IWRM. In South 

Africa an IWRM approach requires sector-integrated and locally focused management that 

incorporates the interests of diverse stakeholders. This is realised by an enabling legislated 

environment created by the National Water Act 36 of 1998 through the establishment of CMAs 

(DWAF, 2008:2). The 19 CMAs proposed originally in the NWA have since been reduced to nine. At 

this juncture, only the Inkomati and Breede/Overberg CMAs have been established (Quinn, 2012:4). 

This state of affairs makes it impossible to implement IWRM effectively at the local level because 

catchment areas are controlled and managed at the national level. The DWS has full authority to 

ensure that CMAs are established to enable the municipalities to apply the IWRM strategy effectively.  

Recently the DWA has acknowledged the slow pace of progress in establishing the CMAs and has 

initiated a second phase of the institutional realignment project. This has had a negative impact on the 

implementation of IWRM at the level of local government. Local municipalities tend to be at 

loggerheads about water resources that could potentially be categorised as trans-boundary 

components. Local government stakeholders cannot take the necessary decisions unless the proper 

catchment management authorities have been established. Catchment areas play a vital role in 

demarcating the authority of municipalities that are mandated to render services to local stakeholders 

in their respective water sectors (Wade, 2011:126). 

According to Schreiner (2013:125), two critical factors caused the establishment of CMAs to fall 

behind the original schedule proposed in the National Water Research Strategy (NWRS). Firstly, there 

were no responsible offices established in the regions to be serviced by the CMAs; and secondly, 

senior management officials in the DWS questioned the wisdom of setting up such bodies (Schreiner, 

2013:147).  Schreiner and Van Koppen (2013:1) emphasise that unlike the earlier version in the most 

recent version of the national water resource strategy (NWRS2, 2003:134), developmental water 
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management still reflects and builds upon the IWRM principles of equity, environmental sustainability 

and efficiency that underpin the National Water Policy and National Water Act. 

The MLM is a victim of these conditions because what was originally scheduled as the CMA’s field 

of focus is managed by DWS with full authority. Unfortunately, the department has to determine the 

quantity of raw water the municipality may utilise. There is not a memorandum of agreement in place, 

nor have other arrangements been made between the two stakeholders. There is no meaningful 

communication between these stakeholders and this contributes to the failure of providing water to the 

Madibeng Local Municipality (MLM, 2015:161).   

Based on these arguments, it is critical that the DWS develops a proper implementation plan for the 

establishment of CMAs. This would serve as a guideline for local authorities to plan water service 

delivery effectively in terms of their respective IWRM strategies. Pykh and Pykh (2003:162) 

emphasise that in general, IWRM is an ecosystem approach taken at the watershed level. Scientific 

techniques have been adapted and created in response to this way of thinking about the problems 

associated with water. Difficulties in making progress to solve these challenges have led water 

managers to recognise the need to adopt integrated approaches to the management of water resources. 

Following the examples set by regional CMAs, these could then determine local management 

strategies.   

Fundamental to the understanding of IWRM are the four principles outlined at the International 

Conference on Water and Environment held in Dublin, Ireland, in January 1992. It singled out four 

facts: i) freshwater is a finite and vulnerable resource, essential to sustain life, development and the 

environment; ii) water development and management should be based on a participatory approach, 

involving users, planners and policy-makers at all levels; iii) the seminal role women play in the 

provision, management and safeguarding of water; and iv) that water has an economic value in all its 

competing uses and should be recognised as an economic good (GDP, 2000:11; Anisfeld, 2010:7). 

These four principal statements aim to encourage, change and foster a willingness to aspire to 

improved water resources management.  

Women in the MLM play a vital role as water providers and users. However, women have been side-

lined in water matters irrespective of the role they play. They are not perceived as stakeholders, but 

instead feature as ‘tools’ who are not involved in planning and management. Nor are women involved 

in decision-making bodies. IWRM will never be complete in the absence of women; they must be 

included and should participate at all levels in water resources programmes including decision-making 

and implementation (GDP, 2000:9). In many societies and cultures women are traditional water 
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carriers and their influence in decision-making around water is limited. Positive results could be 

achieved by involving women in the design and planning stages, for example, in reducing corruption 

and increasing management transparency (Researcher’s views).  

Sound management of water resources in individual areas has become increasingly difficult in the past 

25 years, and the current trends indicate that the situation is likely to become more complex in the 

years to come. Sustainable planning and management of resources has become a priority consideration 

for the future welfare of humankind. The GWP (2000:111[Online]) maintains that public participation 

will play a role of increasing importance in planning and implementation of effective and efficient 

governance.  

Hellberg (2014:226), cites eThekwini Local Municipality as an example of a municipality that has 

implemented IWRM successfully. This municipality has developed effective water policies that 

enables the officials to engage with and involve all affected stakeholders. eThekwini has been 

identified as an example because efforts are being made to apply an IWRM strategy. The same cannot 

be said of the Madibeng Local Municipality that has water resources such as surface water, dams, 

groundwater and rivers that are not coordinated effectively and integrated to supply potable water to 

all its residents.   

1.7.2  Water security versus integrated water resources management 

According to Bakker and Moringville (2015:21), 

Water security has been the subject of growing interest on the part of academic 

researchers over the past decade. The concept of water security has been taken up 

in a broad range of disciplines across the social, natural and medical sciences. 

IWRM is a concept that dates back to the early twentieth century and has arguably 

been the dominant paradigm for water management for the past several decades. 

Despite IWRM remaining an influential paradigm, water-related research suggests 

that scholarly interest is increasingly divided among three concepts, water security, 

water governance and IWRM. 

Muller et al. (2015:101) posit that IWRM and the nexus approach are very closely related. Both have 

the objective to promote better resource use and to allow societies to develop ways which are 

environmentally, socially and economically sustainable. IWRM aims to promote sustainable 

development of water resources. This is a critical concern within the nexus and IWRM thinking and 
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water security is the thread that links the responses to challenges facing the world with regard to food, 

energy, climate, economic growth, and human security. 

Water security shares key concepts in common with the IWRM paradigm. IWRM is defined as the 

unified or holistic management of water, land and other natural resources within the boundaries of 

entire river basins, watersheds and/or catchments areas. Both water security and IWRM emphasise 

linkages among sectors and between ecosystems and human health. However, it is relevant to note that 

IWRM often emphasises the importance of comprehensive management whereas water security 

proponents emphasise uncertainty in our knowledge of fresh water systems (Bakker & Moringville, 

2015:3). The distinction between IWRM and water security is difficult to draw, but it is clear that the 

water security approach tends to place an emphasis on the need for adaptive management as a 

responsive approach that can reduce vulnerability and increase resilience in the context of evolving 

uncertainty. Bakker and Moringville (2015:5) elaborate that IWRM is not a moral prescription of how 

water should be managed. Instead, it is a broad framework in which decision-makers can decide 

collaboratively on the goals and coordinate the use of different instruments to achieve them.  

Under the IWRM framework there has been increasing emphasis on stakeholder collaboration and the 

involvement of local communities in decision-making. Benefits of wider collaboration include: 

incorporating specialised knowledge; encouraging more innovative solutions to the problems that arise 

due to greater diversity of viewpoints; encouraging cooperation and reducing the risk of conflict over 

water resources; and developing solutions which are more open, inclusive and democratic, thereby 

generating wider support and leading to more sustainable outcomes. The MLM management has 

always acknowledged water scarcity in the area and is cautious that water should be protected and 

conserved but is unsure how to proceed on this. Therefore, it is important that this research study 

clarify the alignment of water security and IWRM in the MLM (Researchers personal observation, 

2016).   

White et al. (2013:1) highlight the fact that IWRM can lead to the solution of complex water issues 

that are economically, socially and environmentally sustainable. It is, however, important to note that 

this will not always be the case. IWRM-based schemes may prove unsuccessful and a critical 

evaluation of the success and failure of such schemes is crucial to understanding how water 

management can be improved. As such, while a set of prescriptive solutions on resolving water issues 

is the desired outcome, in reality, complex issues require complex solutions and one of the main 

reasons for adopting IWRM is that its flexibility embraces and accounts for the challenges of 

complexity.    
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1.7.3 The empirical study 

As indicated above, qualitative and quantitative (mixed) methods were used to gather the data for this 

study. These included, inter alia: 

 personal observations and participation by the researcher; 

 making site visits to surface and groundwater catchments, especially the Crocodile River, to 

determine (by means of water sampling) levels of contamination to find out how the 

downstream community is affected; 

 conducting semi-structured interviews with skilled practitioners and academics in the field of 

water services management, including process controllers, technicians, a technologist, a 

superintendent and a water plant operator; 

 collecting data and statistics on available potable water supplies in the area; followed by 

analysis and interpretation of results with the assistance of the staff of the Statistical 

Consultation Services at North-West University (Vaal Triangle Campus).  

1.7.3.1 Semi-structured interviews  

The study identified processes, enablers and challenges regarding potable water supply management 

in and by MLM. 

Semi-structured interviews were conducted with the municipal manager; the technical director and 

manager of the water and sanitation division; the integrated development plan (IDP) manager; as well 

as the water superintendents and process controllers. Also consulted were the Bojanala Platinum 

District Municipality technical director; the Magalies Water Board’s general manager; the 

maintenance and operation general manager; and the community water forum members. The total 

sample comprised about 50 practitioners, including people who are either directly or indirectly 

involved in the supply and management of potable water in and by the MLM. 

The researcher made personal visits to the potable water supply infrastructure and resources areas. 

These visits assisted the researcher to obtain information on: 

 the capacity and contamination of the Crocodile River; 

 Brits and Hartbeespoort water purification system and the capacity of its plants; 

 boreholes drilled at Majakaneng and how they augment water supply to the area; and 

 the quality of water monitored by the MLM laboratory. 
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Furthermore, the researcher made a concerted effort to engage responsibly with the community of 

water users in order to: determine how they perceive the municipal water service; what they require of 

the service; and how the service can be developed to provide their specific needs. The nexus has the 

strength of communication behind it, it appeals to public emotions and practical outcomes through its 

focus on food, water, climate and energy (Muller et al., 2015:687). 

Pahl-Wostl (2015:276) supports the above statement by saying that Integrated Water Resources 

Management (IWRM) has been the guiding principle for water governance reform for more than two 

decades but that IWRM has suffered from implementation problems and has not succeeded in 

overcoming sectoral boundaries. In response to these perceived deficits, the Water-Energy-Food 

(WEF) nexus concept has entered centre stage in resource management debates in business, policy and 

practice in recent years. The WEF nexus concept was promoted by the business sector at the World 

Economic Forum, where water became a central topic of global concern in 2008. Subsequent reports 

promoted a nexus approach in resources governance and management. 

Water, energy and food as a Water-Energy-Food nexus (WEF) has been strongly promoted as a global 

research agenda and an emerging development paradigm. At the core of nexus debates are natural 

resource scarcities and the recognition that water, energy, food and other resources are interlinked in a 

web of complex relations where resource use and availability are interdependent. As a result of these 

interdependencies, decision-makers in all sectors face the significant challenge of accounting for 

synergies, tensions and potential trade-offs between food, energy, water and the environment (Leck et 

al., 2015:446). 

Weitz et.al., (2017:166) maintain  that with regard to the implications of governance and how the 

nexus can connect with decision-making processes, the literature leaves a lot to be desired. They 

discuss the barriers to integrative governance of water, energy and food, what influences them, and 

how they be resolved. Although nexus perspectives argue that cross-sector coordination and 

collaboration is desirable, they do not explain what conditions would enable or hinder collaboration 

and coordination between sectors, institutions and actors. Nexus literature provides little insight on 

how dynamics beyond the sectoral boundaries of water, energy and food, influence the nexus. 

The WEF nexus perspective may indeed be a game-changer since it implies an entire reframing of the 

problem perspective. Reframing could support more balanced negotiations of the various interests 

among sectors and have the potential to break down entrenched positions and promote innovation and 

transformative change. A nexus perspective is also essential in the water security debate since it is 

impossible to achieve water security without full cross-sectoral coordination. Much of the critique of 
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the nexus also derives from the vagueness of the term and the implicit assumptions about cross-

sectoral integration on which it relies. Recent literature defines the nexus as a ‘buzzword', intended as 

a term whose power derives from a combination of strong normative resonance and ambiguous 

meaning (Artioli et al., 2017:217). The Water-Energy-Food (WEF) nexus has been highlighted in 

chapter 2, section 2.4.6 of this thesis. 

1.7.3.2 Risk to participants  

Under no circumstances were participants in this research project subjected to any risks. The 

researcher was able to conduct interviews with the current officials and confidentiality was protected 

at all costs. 

There was interaction with members of local communities and a good relationship was built up with 

respondents. In many cases individual respondents offered the researcher useful insight. All interviews 

were participatory and non-confrontational. 

Madibeng Local Municipality’s management provided a signed agreement that the research could be 

conducted. The researcher formalised permission to interact with all water-related stakeholders of the 

MLM.  

1.7.3.3 Population / Respondents for semi-structured interviews 

The target population for this research project included civil society, water scientist/s, water managers, 

technical directors and professional water experts); there were approximately 50 respondents. 

According to Brynard and Hanekom (2006:55), the research population refers to all the people, 

activities or cases, subjects, objects and events that the researcher wishes to investigate to establish 

new knowledge. 

Relevant respondents were targeted from the municipality’s formal area of jurisdiction for 

participation in the research study. The research population and sample is important because it must 

relate to the research problem; the population will then be representative of stakeholders in all units of 

analysis for which the researcher needs to make specific assessments to draw meaningful conclusions 

(Welman, Kruger & Mitchell, 2011:52).  

Of the stakeholders outside the technical field of water management, 45 respondents were interviewed 

in small groups. These individuals discussed their requirements and shared their views on the way the 

service could be adapted and developed to suit their needs. Five respondents were specialised officials 

in the technical field of water management. Civil society groups were identified in collaboration with 

local community leaders and representatives of sectoral stakeholders, such as trade and commerce and 
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community-based organisations. Deliberations with these groups were, as a rule, more informal and 

aimed at discussing matters of common concern and community interests. Identified gatekeepers were 

used to facilitate engagements with stakeholders. Their privacy was respected and protected in a 

principled manner at all times.  

1.7.3.4 Processing the data   

The acquired data was analysed with the help of Statistical Consultation services at North-West 

University, Vaal Triangle Campus. The staff undertook various scientific analyses of the data 

submitted to determine frequencies and carry out T-tests, a reliability analysis (Cronbach’s Alpha), 

Npar tests, a Mann-Whitney Test, Crosstabs, descriptive non-parametric correlations (Spearman’s 

rho), and multiple comparisons. The statistical results are discussed in Chapter 4 according to 

frequencies and non-parametric correlations. See also the discussion in section 1.6.2.4 above.  

The data were analysed and the results reported. In respect of the qualitative data collected, the 

material was interpreted to provide additional insight from the outside on technical and non-technical 

matters as perceived by the stakeholders. On the basis of the information received, conclusions are 

drawn and recommendations presented. Importantly, the first-hand data gathered should enable the 

researcher to develop, in collaboration with role players and other stakeholders a well-defined IWRM 

strategy for the MLM.    

1.8 ETHICAL CONSIDERATIONS 

The researcher did not manipulated respondent or employ any unacceptable or unethical techniques in 

the interviewing process. Respondents were not asked to divulge any confidential information. Every 

effort was made to ensure the protection of their identities including the assurance there would be no 

harm to respondents in any way. The above ethical considerations are in accordance with the 

guidelines provided by Welman, Kruger and Mitchell (2011: 210). 

The researcher utilised an appropriate letter of consent and adhered to the code of ethics as laid down 

by NWU on how to conduct research in an ethically appropriate manner to maintain a high standard of 

responsibility (Struwig & Stead, 2001:66). 

The ethical guidelines lay down that respondents should sign a consent form agreeing to participate in 

the study. In the process this becomes a token of respect on the part of the researcher that the 

respondents have a right to privacy; it is also a commitment the researcher makes to protect the 

respondents from harm. There was assurance of their indemnification and an undertaking to not 
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manipulate individuals and, above all, to abstain from merely treating respondents as objects or 

numbers (cf. also Maree et al., 2012:4 –42).  

A letter of consent on a North-West University letterhead outlined the aims of the project to the 

participants: The facilitation of a process to initiate an integrated water resources management 

(IWRM) model in Madibeng Local Municipality.  

The letter explained the purpose of the research to the respondents and outlined the contents of a 

questionnaire that requires approximately 10-20 minutes to complete. Respondents were requested to 

return the questionnaire within a specified timeframe. 

The contact numbers and e-mail address of the researcher were provided so that respondents would be 

able to communicate with the researcher if necessary. The letter of consent was signed by the 

researcher and the promoter. Further, the researcher informed respondents that the research would be 

based on generally accepted values, norms and standards of the ethics committee in the Faculty of 

Humanities at North-West University’s Vaal Triangle Campus.  

The questions were compiled from a broad spectrum and are grouped into sections. Section A requests 

biographical information but while personal information will be necessary for statistical purposes and 

to reflect the opinions of employees on all post-levels, ages and gender, such information was 

confidential and will not be used for any other purposes. 

Section B of the questionnaire comprises statements regarding potable water supply practices and the 

respondents are requested to indicate to what extent they agree with the statements by marking the 

appropriate box with an ‘X’. 

 Section C has questions to which the respondents are requested to indicate their preference by 

selecting ONE response; they are given an opportunity to comment if they are so inclined. 

With regard to the questionnaire, the researcher intended conversing with a number of targeted 

respondents. These were municipal officials as well as members of the community. In certain 

instances, the same question/s were posed to all the respondents, while in other instances the type of 

questions differed. Municipal officials, for example, were asked questions relevant to their role in the 

supply of potable water, whereas a different set of questions was used for a household head, or for 

example, a shopkeeper, about the pricing of water when the supply is cut due to various water supply 

problems. (See Annexure A for the research questionnaire). There was also a list of approximately 10 

questions for interviews designed to gather qualitative data from non-technical stakeholders. The 

nature and content of the questions could be changed slightly, depending on the individual or group of 
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stakeholders interviewed. This was for the purpose of achieving a better understanding of how the 

MLM’s IWRM strategy should evolve. 

1.9 CHAPTER LAYOUT 

The layout of chapters of the thesis is as follows: 

Chapter 1: Orientation and background for the study 

This chapter provides a general backdrop to the study and includes an orientation, problem statement, 

goals and objectives, leading theoretical arguments and the research methodology.  

Chapter one also provides and outlines the water and sanitation management problems experienced by 

the MLM management due to shortages of skilled staff members and the ambient lack of 

understanding of the origin and the destiny of the water resource. This chapter explores certain 

theoretical aspects of the significance of analysing potable water supply. It also explains the major 

challenges and gaps to be overcome if there is to be an efficient, effective, economical and sustainable 

implementation of an integrated water resources management.  

Chapter 2: IWRM, its theoretical underpinning and use in water governance  

Chapter looks into the origins of IWRM: the evolution of the concept internationally; its popularity in 

the 1990s in the international arena as well as the strengths and weakness of the system. The 

theoretical background on IWRM is investigated along with possible information of interest for a new 

paradigm for integrated water resource management.  

Chapter 3:  The application of IWRM in SA’s regulatory* framework at local government  

          sphere  

This chapter analyses the relevant legislation that is applicable to potable water supply management 

by a municipality in South Africa. The objective of this chapter is to list legislation which impacts on 

the potable water services functions with reference to water services management.  In particular the 

current (2018) legislation relevant to issues of water supply is analysed in this chapter.  

Chapter 4: Empirical study on the existing status of IWRM in MLM 

This chapter discusses the research methodology used and the research design followed in response to 

the research questions. The methods used to collect, analyse and interpret data from MLM is 

explained. The qualitative research and case study research approach utilised in the research is 

highlighted. The questionnaire is designed specifically to obtain information from the MLM. It serves 
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as a measurement tool to evaluate the information from the literature review on water services in local 

municipalities. The information acquired through the questionnaire is evaluated and the outcome 

pertaining to water management and the water supply services is discussed. It is noted that semi-

structured questions were utilised to conduct interviews with a selected group of knowledgeable 

individuals familiar with the challenges of water services in the MLM. 

Chapter 5: Proposed IWRM model: Madibeng Local Municipality 

This chapter expounds upon the current IWRM strategic document and the proposed IWRM model by 

taking cognisance of:  

 putting in place the institutional framework through which policies, strategies and legislation 

can be implemented;  

 measuring to what extent the basic conditions for IWRM have been established at MLM; 

 measuring to what extent key water issues have been addressed, the sustainability of  economic 

and equitable uses of water; and      

 setting up an improved IWRM management model required by MLM to perform its functions 

efficiently.  

 

Chapter 6: Recommendations and conclusion 

This chapter provides logical conclusions and suggests recommendations on the findings of the study 

and thereby will hopefully assist the Madibeng Local Municipality in its quest to implement an 

improved integrated water resources management model. 

1.10 CONCLUSION 

This discussion in this chapter has focused primarily on the development and execution of the research 

project.  In Chapter 2 IWRM and its theoretical use in water governance comes under scrutiny. 

Drivers behind the creation of shared governance bodies are to improve water management and to 

involve a wider variety of voices and perspectives in the decision-making process. Management can 

be improved by incorporating different viewpoints into the preparation of a water or watershed 

management plan, rather than imposing a plan in a ‘top-down’ manner, which may provoke conflict 

and limit the effectiveness of implementation. When citizens have a role in decision-making, they 

have a stronger interest in ensuring that the decision reflects their interests, and they have stronger 

buy-in to final decisions as a result (Bakker, 2012:23). 
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CHAPTER 2  

WATER RESOURCE MANAGEMENT (WRM): THEORETICAL UNDERPINNING 

AND USE IN WATER GOVERNANCE 

2.1 INTRODUCTION 

In chapter 1 the relevant literature on the provision of a potable water supply to a typical municipality 

such as Madibeng Local Municipality was investigated and analysed. This chapter will provide the 

theoretical information and use of integrated water resources management (IWRM) in water 

governance. Key water resource management concepts will be analysed to devise an integrated water 

resource management strategy which takes into account the water from nearby surface and 

groundwater catchments in a municipal area such as MLM.  

This chapter will also provide a theoretical background and investigate possible links to a new 

paradigm for integrated water resource management. According to Jonker (2014:14), IWRM has been 

an approach utilised in water management for approximately 60 years. The prominence of IWRM was 

as a result if its exposure at the earth summit in July 1992 in Rio de Janeiro and by the subsequent 

establishment of the World Water Council (WWC) and the Global Water Partnership (GWP) in 1996. 

By the year 2000, IWRM appeared to have been generally accepted internationally by stakeholders in 

the water sector as the preferred approach to water resources management (Jonker, 2014:16).  

There was good reason for a shift from a traditional approach to the more integrated nature of 

managing this vital resource. With time, the management of water resources was subject to challenges 

due to climatological developments such as the emergent issue of climate change. In addition, there 

was growing pressure on the availability of water. In many water sector plans water was classified as 

being a finite resource. As a result of the increasing trend of globalisation after the conclusion of the 

Cold War in the late 1980s, there was a more conducive environment for collaboration. Internationally 

there was consensus on the multi-faceted nature of water management by institutions and the benefits 

of a more integrated approach at the national and transboundary river basin level was championed by 

water managers (UN, 1992:25). 

This chapter will investigate and analyse the nature and characteristics of integrated water resources 

management, with specific reference to the local sphere of government to provide more effective, 

efficient, equitable, economical and sustainable water services management (see RO 1.4). 

Furthermore, the nature and characteristics of a more holistic and integrated potable water supply 

management in a municipal setting will be examined to identify variables that might influence potable 
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water supply. It is important to note that almost two decades after the introduction of water-related 

legislation in South Africa’s water governance sector, the concept is still relevant for the integration of 

water resources at the local sphere of government. Integrated Water Resource Management (IWRM) 

brings together the concepts of sustainable use, water resource management, stakeholder participation 

and economic development to manage the water resources within a catchment. IWRM draws 

communities and government together to learn about how to manage, monitor and evaluate water 

resources in ways that ensure sustainability and the upliftment of disadvantaged communities. 

In the discussion to follow, attention is given to the background of municipal management of potable 

water supply and planning. This forms part of the important water resource management discussion. 

There will also be a focus on the key conceptual clarification of water-related concepts (e.g. geo-

hydrology). These terms are important to contextualise the study. They also provide a perspective of 

the management of potable water as a public resource in South Africa. An overview of water resource 

management is explored to develop an effective integrated water resources management programme 

for the Madibeng Local Municipality. The primary aim of this chapter is, therefore, to acquire 

theoretical insight and develop a tailor-made integrated water resources management strategy that 

would enable the municipality to coordinate its potable water supply services in a more effective, 

efficient, equitable, economical and sustainable manner. Furthermore, an investigation will be made of 

the criteria necessary to improve potable water supply.  

2.2 INTEGRATED WATER RESOURCES MANAGEMENT: EVOLUTION AND 

DEFINITIONS  

For the purposes of this study the focus is on an integrated water resources management model for 

Madibeng Local Municipality (MLM). When reading about integrated water resources management 

there is often the impression that the same model has been in use ever since water management as an 

activity became necessary. However, the reality is that in former times there were different approaches 

to water management. In the South African context, the acceptance and promotion of integrated water 

resource management (IWRM) in the 1990s showed evidence of fragmented water management, 

supply-oriented water management, or traditional water resource management (Schreiner & van 

Koppen, 2015:544). The IWRM narrative seems to suggest that initially there was traditional water 

resources management and this was followed by integrated water resources management. Traditional 

water resources management entailed predicting the demand and supply of water resources by the 

construction of dams and reticulation systems. By the 1990s, however, there was need for a more 

detailed understanding of an integrated catchment system and how water use could be planned and 

managed, as well as provided by water sector governance entities at various levels.   
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Working from an international perspective Allan & Rieu-Clarke, (2010:34) identified five water 

management paradigms that influence water resources management. The first, relevant before the 

Industrial Revolution, is that water was required for domestic use and livelihood purposes, and the 

source was localised. The second paradigm, in the 19th to mid-20th century is referred to as the 

“hydraulic mission” and at this time science and engineering played a central role in water 

management. There was the sense that nature could be controlled and governments, agricultural 

interests, energy producers and other big water users, such as the burgeoning urban metropolitan 

areas, all scrambled to secure water for their constituencies.  

The third paradigm came to the fore in the period from late 1970s through to the 1980s. It raised the 

matter of environmental security, the notion that nature cannot be controlled; here the idea of 

environmental water requirements became a matter of grave concern (Hassings et al, 2014:7). This 

was largely because of the growing environmental awareness in many parts of the developed world. 

Pollution and the consumption of resources jeopardised the sustainability of vitally important 

ecosystems for future generations. At the same time there was increasing awareness of the 

implications of climate change. 

During the 1990s, as a result of its growing scarcity, water was defined as an economic good. It was 

said to have an economic value, and had to be allocated efficiently. In this fourth paradigm, economic 

principles became dominant. The fifth paradigm, which rose to prominence in 1992 through the 

Dublin and Rio conferences, posited that water resources management formed part of a political 

process. Allan’s exposition of the evolution of water resources management revealed that today the 

resource subsumes all the paradigms. Water resources management includes elements of localised 

water provision, hydraulic mission, environmental security, economic efficiency and political 

expedience, which is a complex assignment (Allan et al., 2013:625).   

Sedlak (2014:1) underscores that the repeated cycles of growth, failure, and reinvention that has 

occurred over the past 2 500 years of urban water systems, can be linked to a series of revolutions. 

The first revolution occurred with the piped water system and sewers of the ancient Roman Empire’s 

cities. Their systems were replicated throughout Europe as cities expanded rapidly during the first 

wave of global industrialisation. In the second revolution, the spread of waterborne disease led to 

unimagined health challenges. Following decades of decline in the rivers, lakes and estuaries 

surrounding the cities, a third and fourth revolution continued as population growth and climate 

change stretched the ability of water systems to meet the people’s needs.  



 

 

33 

 

The nature of the challenges was poorly understood during the fourth revolution. Consequently, major 

decisions had to be taken, and still have to be taken. Water systems in many countries of the world, 

with the United States of America as prime reference in Sedlak’s analysis, show the greatest signs of 

stress. Problems manifest themselves in different ways. In certain areas there is too much water while 

others struggle with chronic shortages. Moreover, local authorities face severe financial constraints to 

maintain deteriorating infrastructure and treatment plants. This revolution is primarily guided by the 

IWRM approach with multiple approaches and techniques used to improve water supply service 

systems. For reasons of water security, it is important, Sedlak suggests, for institutions to invest in 

water resources and ensure that politicians support the approach (Sedlak, 2014:5). In a time of climate 

change, he maintains, although it may be impossible to replace the existing infrastructure because of 

the high cost of infrastructure, constructive alternatives can be introduced. 

Many researchers trace the roots of IWRM to the founding of the Tennessee Valley Authority (TVA) 

in 1933. The TVA was established to develop the water resources of the region (King & Van de 

Walle, 2010:5; Rahaman & Varis, 2008:15: 34) which encompassed a 106 000 km2 area of seven 

states (GWP, 2004:24[Online]). The TVA, established by F.D. Roosevelt in terms of his New Deal for 

the United States of America, aimed at getting the country out of the most severe economic depression 

of the 20th century. The TVA, with the famous Hoover Dam and its hydropower capacity as the 

centrepiece, was the first experiment in regional development based on full control of the river system 

through a network of multi‐purpose reservoirs. The scheme was not only an attempted to ‘fully’ 

control the river system through a series of dams, but also provided protection against floods and 

produced hydropower. Moreover, it was envisaged to alleviate poverty through an ambitious range of 

activities such as poverty elimination and upliftment and education, agricultural extension services, 

soil conservation, the production of fertilisers, and the stimulation of local enterprises with well-

organised welfare‐oriented programmes focused on education, health, and sanitation. 

Molle (2008:140) underscores the fact that the TVA continues, up to the present, to be responsible for 

a range of water-related activities, such as: the minimisation of flood risk; maintaining navigation 

potential for shipping; providing recreational opportunities; protecting water quality; and generating 

power in the Tennessee River Basin (GWP, 2004:24[on-line]). A similar initiative was the Mekong 

Committee founded in 1957 in Asia, where the water sector implemented a TVA-type IWRM 

approach based on the TVA model because the committee found the approach comprehensive and 

useful (Akiba, 2010:127; Brühl & Waters, 2009:89). 

IWRM is an approach that views competing water needs in an equitable, efficient, and sustainable 

manner. Since the onset of the new millennium it has been considered as a significant conceptual 
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solution to complex and varied problems of water resources management. It has been widely adopted 

by water managers, public decision-makers, and politicians around the world (S, 2006: 261). Pursuing 

a more holistic vision and management of water, the IWRM concept emanated at the Rio (UN, 

1992b:123) and Dublin Conferences in 1992 (Gorre-Dale, E. 1992:181). At the time of the Dublin 

International Conference on Water and the Environment in 1992, its four salient principles, outlined 

below, were debated and formulated collectively by international water sector experts, to guide global 

water management and development efforts. Uppermost in the collective view of the delegates at 

Dublin was that action was needed to reverse the prevailing trends of over-consumption, pollution, 

and the threat of drought and floods. The conference report set out recommendations for action at 

local, national and international levels based on four guiding principles.  

Principle No. 1: Fresh water is a finite and vulnerable resource, essential to sustain life, development 

and the environment. 

Since water sustains life, there is a need for the effective management of water resources. It requires a 

holistic approach, linking social and economic development with protection of natural ecosystems. 

Effective management links land and water uses across the entire catchment area or groundwater 

aquifer.  

Principle No. 2: Water development and management should be based on a participatory approach, 

involving users, planners and public policy-makers at all levels. 

The participatory approach involves raising awareness of the importance of water among policy-

makers and the general public. This implies that decisions are taken at the lowest appropriate level, 

with public consultation and consumers in planning and implementing water projects.  

Principle No. 3: Women play a central part in the provision, management and safeguarding of water. 

This pivotal status of women as providers and users of water and guardians of the environment had 

hardly been recognised in former institutional arrangements for the development and management of 

water resources. The acceptance and implementation of this principle calls for positive policies to 

address women’s specific needs and to equip and empower them to participate at all levels in water 

resources programmes, including decision-making and implementation as defined by them.  

Women and children, who are the most vulnerable groups in society, often lack access to water of 

adequate quality and quality (Schreiner, 2011:1). Millions of people die each year in developing 

countries from diseases associated with the lack of access to safe drinking water. The management of 
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water services must ensure equitable access to water and gender issues must be given full recognition. 

The empowerment of women and access to basic water services is complex and is a vital aspect of the 

fight against poverty in all its manifestations. 

For water services delivery initiatives to succeed, particularly in Madibeng Local Municipality, the 

role and the status of women in the sector should be associated with the recognition that water is part 

and parcel of their work. The United Nations’ Millennium Development Goals (MDGs) explicitly 

mention both the empowerment of women (Goal 3) and access to water in appropriate quantities and 

of appropriate quality (MDG, 2006:215).  

Furthermore, women play an important role in environment protection and management (Warren, 

1998: 179). Therefore, empowering women to take a leadership role in the water services sector will 

facilitate environmental sustainability which is one of the pillars of sustainable development.  

The role and status of women in the water services sector should be viewed from an ethical 

perspective, and the continued domination of men and exclusion of women is also rejected on moral 

grounds (Warren, 1998:28). In broader terms, this research is exploratory and inductive in nature. The 

conclusions are drawn from an open-ended analysis of literature, opinions and observation. The water 

services sector represents one of the fundamental expressions of a woman’s reality, therefore women 

must be given a voice. In some of the early planning for catchment management agencies, Weiner 

singled out the partnership value of women, pointing out that: 

 the water sector is grounded in women’s experience; 

 it is concerned with issues that matter to women;  

 it should be non-exploitative; 

 it gives women a voice; and  

 adds value to women’s inhabited realities (Weiner, 2003:3)  

In many societies and cultures, including South Africa, women are the traditional water carriers, and 

yet their influence in decision-making of this resource is limited. The positive results of involving 

women in the design and planning stages are multiple, such as reducing corruption and increasing 

management transparency to better financial management and empowering women. 

Principle No. 4: Water has an economic value in all its competing uses and should be recognised as 

such.  
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In South Africa the commodification of water became a contested area in the early 2000s (Xie, 2006: 

10) and the issue tended to be avoided. However, in some countries partial privatisation has been 

applied with reasonable success. In the USA there was a conflict between pollution in a source 

watershed and the water supply for New York City. This was resolved in a partnership at state level 

resulting in huge economic benefit through the application of an IWRM strategy involving all affected 

stakeholders such as business, water users and community NGO’s to establish a water forum (Hassing, 

2014:9). 

The Dublin principles recognise the basic right of all human beings to have access to clean water and 

sanitation at an affordable price. Past failure to appreciate the economic value of water led to wasteful 

uses that damaged the environment. Managing water as an economic good is an important approach to 

achieve efficient and equitable utilisation and encourage the conservation and protection thereof. 

These principles have had a strong influence on the development of IWRM in most parts of the world. 

IWRM underscores the key concepts of integration, decentralisation, participation as well as economic 

and financial sustainability (Xie, 2006:6).  

The prime importance of IWRM was also acknowledged at the World Summit on Sustainable 

Development in Johannesburg in 2002 (WSSD, 2002: 15). It was also agreed at the summit through 

the Johannesburg Plan of Implementation (JPoI) that all water-related international organisations and 

committees should develop integrated water resources management and water efficiency plans by 

2005. Moreover, developing countries are provided support at all levels of government (UN, 2008:7). 

Rogers and Hall (2003:17) underscore the fact that the Dublin principles provided guidelines to all 

levels of government and that all stakeholders, including women should be involved when planning 

and implementing policy frameworks and legislation on water resources. Rogers and Hall (2003:78) 

assert that this is understandable because implementing IWRM as a long-term process often requires 

significant changes in the interaction between politics, laws, regulations, institutions, civil society, and 

water users. The capacity to make these changes depends on establishing better governance systems.  

The aim of the current IWRM orthodoxy is to discard the dominating management perspective that 

focuses on the interests of one-sector government agency such as water boards in South Africa and to 

strive for a participatory multi-sided management approach to include the interests of all stakeholders 

(water users, civil society, governments, and the private sector) in water resources management. 

IWRM endeavours to take into account: the natural aspects of the water resources, all sectoral interests 

and stakeholders, spatial and temporal variation of resources and demands, and relevant policy 

frameworks including all institutional levels (GWP, 2000:23–29[Online]). Siwi (2001:98), who 

supports the above statement asserts that integrated water resources management and ability to 
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compromise is required to balance water uses and available resources as well as land use and 

ecological services. Water is a fundamental natural resource for sustainable development and is 

incorporated in the eight Millennium Development Goals (UNESCO, 2012:89).  

The IWRM concept was endorsed by the UN, which encourages coordinated sustainable water 

resource management among all water users. The effective implementation of new top-down global 

concepts is complex and brings challenges associated with uptake and application in the various 

jurisdictions as well as buy-in/cooperation from relevant stakeholders. However, Victor makes the 

point that:  

The optimism about IWRM must be tempered by realities about how integration 

across many different industries and political systems might actually be achieved 

(Victor, 2013:2). 

IWRM is based on the understanding that water resources are an integral component of the ecosystem, 

a natural resource, and a social and economic good. Managers, whether in the government or private 

sector, have to make difficult decisions on the allocation of water. They are required to apportion 

diminishing supplies while confronted by ever-increasing demands. Drivers, such as demography 

shifts and climatic change, increase the stress on water resources. While the traditional fragmented 

approach is no longer viable, a more holistic approach to water management is essential. This is the 

rationale for adopting the Integrated Water Resources Management (IWRM) approach which is 

internationally accepted as the way forward to ensure efficient, equitable and sustainable development 

and management of the world’s limited water resources and to cope with conflicting water demands.  

A comprehensive and objective assessment of the recent literature by individuals and institutions that 

champion IWRM vigorously, reveals that not only does no one have a clear idea of exactly what this 

concept means in operational terms, but furthermore, their views tend to vary widely. It can be argued 

that this ambiguity contributed to the popularity of the concept – it meant in effect that people could 

continue doing what they had done before, or were doing currently. Moreover, considerable funding 

has been made available for the promotion of IWRM by donors and international institutions (Biswas, 

1996: 7).  

Water resources management has been shaped by a variety of paradigms reflecting the evolution of 

government policies and transient societal values (Hooper, 2005: 2–3). There are also arguments to the 

effect that:  
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Various kinds of integrated frameworks for water management have been proposed 

in order to incorporate the different water-related aspects and perspectives more 

comprehensively together (Keskinen, 2010:3).  

IWRM approaches lean towards the concept of sustainable development with a view to attain 

sustainability and management practices in the water sector. This point has been highlighted in many 

water-related international conferences (Mukhtarov, 2007:135; Rahaman &Varis, 2005:20). Among 

leading international water sector researchers there is agreement that:  

IWRM is conceptually based on the theories of planning, especially strategic 

planning ideas and is guided by three principles of integrated water resources 

management: coordination, participation and consideration of multiple levels of 

governance (Pahl-Wostl et al., 2011:845). 

The following sub-heading will elaborate on the definitions of the IWRM concept and highlight 

similar meanings, but different interpretations, of the concept.    

2.2.1 Definitions of IWRM  

A definition often quoted is the one formulated by the Global Water Partnership:  

…a process which promotes the coordinated development and management of 

water, land and related resources, in order to maximize the resultant economic and 

social welfare in an equitable manner without compromising the sustainability of 

vital ecosystems (GWP 2000:22[on-line]).  

According to Xie (2006:4), several key elements can be extracted from the definitions of IWRM 

outlined by the GWP (2000, 22:126[on-line]). IWRM definitions are influenced by the focus and 

context of practitioners using the concept. One example is the definition of the United States Agency 

for International Development (USAID) where the organisation states that IWRM:  

 is a coordinated process that brings stakeholders together;  

 focuses on economic and social welfare, equity and protecting ecosystems; 

 uses scientific data and tools to provide a sound base for judgment; and  

 emphasises proper governance through democratic participation (Xie, 2006:4). 

However, there are many areas of overlap in these definitions. It is possible to contend that IWRM 

underscores the importance of institutions in the successful implementation of the approach. These 
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days, fragmented institutional structures, centralised planning and under-resourced local level entities 

hamper equitable, efficient and sustainable water resources management along with inadequate 

participation, data availability, reliability and concerns of accessibility (Biswas, 2008: 165) in many 

developing countries – also in South Africa. 

According to Jonch-Clausen (2004:18), the GWP promotes IWRM as an internationally 

acknowledged framework for water governance; it helps to achieve economic efficiency in water use, 

equity and environmental and ecological sustainability. It is important to analyse the definition clearly 

to ensure clarity. Some concepts taken up in the definition of IWRM definition are singled out for 

discussion below. The discourse is primarily in the form of questions on matters related to: 

maximisation; economic and social welfare; equitability; sustainability; and vital ecosystems. 

Maximisation: Which specific parameters should be maximised?  What process should be used to 

select adequate and reliable parameters? And who should select these parameters, one might ask – 

must they be water experts who formulated the GWP definition, or should professionals from other 

sectors be involved? What criteria should be used to select the necessary parameters? What reliable 

methodology is available to maximise the selected parameters? Do such methodologies exist at 

present? If not, can they be developed within a reasonable timeframe so that these can be utilised?  

Economic and social welfare: Economists and sociologists, experts in their respective fields, can only 

agree on what constitutes economic and social welfare in somewhat general and broad terms. How can 

the issues related to social and economic welfare be quantified? Can these be quantified? Are water 

professionals capable of maximising economic and social welfare in operational terms, a fact that has 

eluded even the social scientists? Is it possible that the cause and effect relationships between water 

development and management and economic and social welfare can be established or be maximised?  

Such functional relationships are unknown at present.  

Equitability: What is precisely meant by ‘equitable’? How can this be determined operationally? Who 

will decide what is equitable, for whom, and from what perspectives and under what conditions? 

Sustainability: What is meant by sustainability, which itself is vague and perhaps also as fashionable 

and trendy as the terms ‘integration’ and ‘integrated’? How can sustainability be defined and 

measured in operational terms? 

Vital ecosystems: What exactly constitutes vital ecosystems? How can ‘vital’ and ‘non-vital’ 

ecosystems be differentiated? Can such a differentiation be made in conceptual, operational terms and 

with reference to implementation? What are the minimum boundary conditions that will ensure the 
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‘sustainability’ of the ‘vital ecosystems’ in their relation to water, irrespective of how sustainability is 

defined or whether the issue of what constitutes vital ecosystem is resolved? (Biswas, 2008: 9). 

When these uncertainties and unknowns are aggregated, the only objective and realistic conclusion 

that can be drawn is that the definition formulated by the Global Water Partnership appears to be the 

most impressive. To an objective person it is usable and/or implementable in operational terms. 

Although the rhetoric of integrated water resources management has been strong at many international 

and national conferences in the past decade, its actual use, irrespective of what it means has been 

minimal, even indiscernible, in the field for an analysis of its actual use. 

No objective person will question that for all practical purposes, the definition that has been 

formulated by the Global Water Partnership is usable and implementable. In addition, it is internally 

consistent. Furthermore, while the definition collates many of the recent trendy, fashionable and 

politically correct words, it does not provide any real guidance to the water professionals and policy-

makers of how the concept can be operationalised to make the existing water planning, management 

and decision-making processes increasingly rational and efficient so that the actual objectives of water 

management can be achieved (Biswas, 2008:10). 

The people who formulated the definition for the GWP were all water professionals; they were well-

informed on the developments and needs in the water sector. However, experts on land and other 

resource-related professions were not involved in formulating the definition. Moreover, as Biswas 

(2008:9) argues from a critical perspective, the definition of IWRM seeks to address the fragmented 

approach of water resource management by seeking integration under two basic categories:   

 the natural system, which is critically important to resource availability and quality; and 

 the human system, which determines the use of the resource, production of waste and the 

pollution of the resource as well as set priorities for development.    

Merrey et al., (2005: 461) define IWRM as the promotion of human welfare, especially the reduction 

of poverty and the encouragement of better livelihoods; and a balanced economic growth through 

effective, democratic development and management of water and other natural resources at 

community and national levels, in a framework that is equitable, sustainable, transparent, and as far as 

possible conserves vital ecosystems. 

As for Ballweber, he defines IWRM as: “an approach that supersedes traditional multi-purpose natural 

resources management by explicitly encompassing societal goals and ecosystem functions” 

(Ballweber, 2006:31). This definition highlights the importance of the concept that emerged for 
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utilisation by most countries. Despite the fact that it is still experiencing challenges, it continues to 

dominate government legislation and policy frameworks at the local level.  

The UN World Water Development Report (2006:23) defines IWRM as a system that: “… represents 

a holistic, ecosystem-based approach which, at both strategic and local levels, is the best management 

approach to address growing water management challenges and is seen as the best approach for 

meeting the Millennium Development Goals (MDG).” 

Grigg holds that:  

Integrated water resources management balances the views and the goals of 

affected political groups, geographical regions, and purposes of water management; 

and protects the water supplies for natural and ecological systems (Grigg, 1996:18).  

He goes on to assert that the definition’s “one size fits all” IWRM approach disregards local 

conditions and may even contravene democracy by encouraging centralisation and rigid mega-

bureaucracies rather than decentralised, local, community-led planning and management. The 

following paragraphs will highlight the analysis of the IWRM definitions and reveal their common 

approach to ecology, environment and legislation.   

The first aspects that can be identified from the listed definitions are those of providing access to 

water supplies for the entire population; maximising the resultant economic and social welfare in an 

equitable manner; the reduction of poverty and encouragement of an improved livelihood; balanced 

economic growth and societal goals; and affording access to draw water from the resource 

(river/lake/aquifer). Another issue is to ensure, preserve, conserve and sustain vital ecosystem 

functions to retain water in the resource (river/lake/aquifer).  

A further analysis of the IWRM definition from selected articles from the IWRM literature (GWP, 

2000:22; Grigg, 1996:18; Merrey et al., 2005:461 and Ballweber, 2006:31) yielded the same results. 

The key issues and concepts in IWRM are access and sustainability. It can be inferred that the two 

aspects that need to be integrated in water resources management are to provide access and ensure 

sustainability. For the purposes of this study, integrated water resources management will 

simultaneously denote two contradictory objectives to provide access and ensure sustainability. But 

there may also be flaws. There is awareness of potential gaps in the words of Biswas (2008:61) who 

cynically observes:  

IWRM is one response to the failure of conventional management regimes to tackle 

water problems by assisting in the controversial, value-laden nature of decision 
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making, IWRM aspires to simultaneously address to complex problems sustainable 

development and cross-sectoral planning. 

To be sure, IWRM as a concept has drawn criticism. Biswas (2008:245) argues that the broad 

definition of IWRM allows managers to continue with business as usual, while conforming with 

innovative global thinking. Although IWRM has been promoted internationally, empirical studies 

demonstrate clearly that its benefits have been somewhat limited. The most commonly cited barriers 

against the implementation of IWRM have been the ambiguities in the definition, notably the science 

of its development, and the difficulty of reforming/changing ingrained institutions.  

The US has 50 states (and some sovereign units) with agencies looking after water resources 

management. At the local level, a prominent group of water leaders in the US comprises water supply 

utility managers, who express themselves through the American Water Works Association (AWWA) 

and other groups. IWRM was defined (paraphrased below from Grigg, 2008:416) at a workshop of 

AWWA members.  

Grigg (2008:416), asserts that the Total Water Management is the exercise of stewardship of water 

resources for the greatest good of society and the environment. A basic principle of Total Water 

Management is that the supply is renewable, but limited, and should be managed on a sustainable use 

basis. Taking into consideration local and regional variations, Total Water Management encourages 

planning and management on a natural water systems basis through a dynamic process that adapts to 

changing conditions; balances competing uses of water through efficient allocation that addresses 

social values, cost effectiveness, and environmental benefits and costs; requires the participation of all 

units of government and stakeholders in decision-making through a process of coordination and 

conflict resolution; promotes water conservation, reuse, source protection, and supply development to 

enhance water quality and quantity; and fosters public health, safety, and community goodwill. Note 

that this definition embodies much of the IWRM concept, but differs in describing stewardship rather 

than a process – it encourages planning and management on a natural systems basis through a dynamic 

and adaptive process. 

These definitions draw criticism because to some, IWRM seems ambiguous without clear guidelines 

and to others it indicates a misuse of power over water and power over disenfranchised people. These 

criticisms thus divide the IWRM debate along two lines – whether it is effective, and whether it is fair 

to all. The aim of IWRM is to discard the one-sided management perspective of single interests of one 

sub-sector by one government agency and to strive instead for a participatory multi-sided management 

perspective of all interests in management of water resources. IWRM should therefore take into 
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account all natural aspects of the water resources; all sectoral interests and stakeholders; the spatial 

and temporal variation of resources and demands; relevant policy frameworks and all institutional 

levels (Hofwegen, 1999:137). 

In summary then, IWRM is a general paradigm that applies to a wide range of situations, not a 

concluded process. Reports show that it may not always work well, especially if shared interests are 

unclear and when individuals and organisations focus on self-interest and exercise non-participation, 

thus creating one of the central dilemmas of water management. IWRM will need continued 

discussion and evolution towards improvement. A common language, a clear sets of tools and 

informative case studies will help to forge a shared understanding. 

2.2.2 IWRM concept  

For the past two decades, IWRM has been considered the dominant paradigm in water resources 

management. It is the flagship project of the supra-national global bodies such as the Global Water 

Partnership (GWP) and has also been promoted actively by a range of multilateral and bilateral donors 

and financers who see it as the panacea to address the water management crisis in the global south. 

This led to major water reform programmes and amendments to national policies by drawing on 

IWRM principles in several countries in southern Africa. 

IWRM is a step-by-step open-ended process of managing water resources in a harmonious and 

environmentally sustainable manner while engaging relevant stakeholders. It is suggested that the 

application of the IWRM approach could help a country towards sustainable development and the 

achievement of the MDGs more rapidly than traditional approaches (Jonch-Clausen, 2004:261). The 

GWP promotes the IWRM framework as being acknowledged internationally for water governance 

and claims that it helps to achieve economic efficiency and equity in water use and promotes 

environmental and ecological sustainability. 

An analysis of the recent literature on just one of the definable aspects of the concept, that is, what 

concerns should be integrated, revealed a wide range of divergent opinions. For example, Biswas, 

(2008:13) asserts that IWRM encourages a negative ‘business as usual’ reaction despite empirical 

studies which demonstrate clearly that its benefits are limited. It should be noted that this refers only 

to what should be integrated, and not to other equally important fundamental issues such as how the 

concerns can be integrated. Furthermore, if the concerns can be integrated (since many are mutually 

exclusive), who should undertake the integration and why; what processes will be followed; and do 

such procedures currently exist? Can it indeed produce the benefits that proponents have claimed? It is 

important to investigate why an ‘old’ concept suddenly became so popular in the 1990s to the extent 
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that certain individuals and institutions saw it as the ‘holy grail’ of water management. There are 

many reasons for its sudden leap of popularity. Several of the primary reasons will be discussed 

below. The most salient reason for its current popularity is the simplicity of the concept. It is easy to 

understand at a conceptual level (Biswas, 1996:15). 

IWRM has become more popular in recent years, but its track record in terms of its application to 

manage water policies, programmes and projects efficiently and effectively has been dismal. It is true, 

however, that IWRM has attracted global support despite authors such as Mike Muller and Barbara 

Schreiner no longer favouring the concept. They propose the water-energy-food (WEF) nexus as a 

more effective approach, especially to integrate water services to all residents of the area. IWRM is 

inadequate as a concept and paradigm unless it has validity and usefulness. It must be implementable 

so that improved and efficient solutions can be reached, which is not the case at present although there 

are visible signs that the situation is likely to change in the foreseeable future (Romer, 2013: 14). 

2.3 INTEGRATED WATER RESOURCES MANAGEMENT (IWRM) APPROACH IN 

WATER GOVERNANCE  

2.3.1 Water scarcity and governance 

Water is essential for all socio-economic development and the maintenance of healthy ecosystems. As 

the population spirals and development calls for augmented allocations of ground and surface water 

for the domestic, agriculture and industrial sectors, the pressure on water resources intensifies, leading 

to tension and conflict among users, and excessive pressure on the environment. The increasing stress 

on freshwater resources brought about by ever-increasing demand, profligate and growing pollution 

worldwide, is of serious concern (Miranda et al, 2011:3). 

According to Schreiner and Van Koppen (2015:547), environmental problems have wide 

repercussions. Water is an international, national, regional and local resource with highly diverse 

temporal and special frames of reference. The complexity of this network results in difficulty to 

implement adequate management measures. Demographic, urban growth and countrywide 

industrialisation has increased the demand for water. Water is demanded by communities to cook 

food, for agricultural production and drinking purposes but in many cases the available resources are 

unable to meet this high demand. The reason could be that the domestic demand, being of a direct 

humanitarian nature, is felt more acutely. Furthermore, the fact that the demand from other sectors is 

difficult to estimate it is problematic to quantify (Wenger et al., 2006:3). It seems that the poorest 

suffer the most when water becomes scarce. In South Africa, the regular supply of water is severely 

impeded by problems such as pollution, sanitation, conflict and availability, all of which are typical in 
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developing countries. Furthermore, aggravating concerns include periodic drought and population 

increase, i.e. natural processes that assert an influence on the ecological system and on the cultural 

norms and traditions of society. Until relatively recently, the emphasis in finding solutions were 

supply-driven solutions, whereas now, there is a notable shift towards demand-driven solutions 

(Schreiner & Van Koppen. 2015:547).  

Water scarcity is a relative concept which can occur at any level of supply or demand. Scarcity may be 

a social construct, a product of affluence, expectations and customary behaviour, or the consequence 

of altered supply patterns stemming from climate change. There are various reasons for scarcity, most 

of which can be remedied or alleviated. A society facing water scarcity usually has options. However, 

scarcity often has its roots in water shortage, which is generally in the arid and semi-arid regions 

affected by drought and wide climate variability combined with population growth and economic 

development. In many areas of the world, water scarcity and deteriorating water quality have a severe 

impact on sustaining development. Based on current statistics, it is estimated that as much as one-fifth 

of the world’s population lives under conditions of water scarcity (Hering & Ingold, 2012:1234). 

Water use has been growing at more than twice the rate of population growth in the last century.  

Although there is no global water scarcity per se, many regions are chronically short of water. 

According to Hassing et al. (2014:4), by 2025, 1 800 million people will be living in regions with 

absolute water scarcity, while two-thirds of the world’s population could be under stressed conditions. 

This situation will be exacerbated as growing urban areas place heavy pressure on neighbouring water 

resources. Most countries in the Near East and North Africa suffer from acute water scarcity, 

including countries such as Mexico, Pakistan, South Africa, and large parts of China and India (GWP, 

2010:125[on-line]). 

Countries are grouped into three categories of water scarcity: physical water scarcity (shown in red); 

economic water scarcity (brown); and limited or no water scarcity (blue), while countries shown in 

white have no estimates.  All the countries shown with diagonal lines will import more than 10% of 

their cereal demands by 2025 (GWP, 2010:144[on-line]). Refer to Figure 3 below. 
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Figure 3: Projected Water Scarcity in 2025 

Source: GWP (2010:13[on-line]). 

South Africa and many other developing countries have traditionally focused on supply-driven 

approaches. In the 1950s massive amounts of water resources were developed by means of large 

schemes which served emerging countries in Africa, South Africa and Asia by supporting their 

expanding agriculture and urban settlements. It also helped to eliminate the food crisis during the 

1950s and 1960s and improved the quality of life for many people (Saleth & Dinar, 2004:9–10).  

While the former approach to engineering solutions, the treatment of water as a free good and 

bureaucratic allocation and management, had its benefits, there were also drawbacks. The downside of 

the supply-driven approach was focused on donor-driven schemes which were either short-lived, or 

required constant subsidies. Since supply-driven solutions have failed, attention has shifted to 

demand-driven approaches which are based upon notions of sustainability. The popularity of IWRM 

over the past two decades has been as a result of the acceptance that it can be used to manage water 

resources sustainably (Biswas, 2008:147). IWRM is perceived as the worldwide solution to water 

management problems because it accounts for interests relative to water conservation and use while 

complying with all major political, legal, administrative, economic, environmental, social and cultural 

aspects. 

If effective, long-lasting solutions to water problems are to be found, a new water governance and 

management paradigm is required. Such a paradigm is encapsulated in the IWRM concept, which has 

been defined by the GWP, the World Bank, the UN and SIDA funded organisations as: 
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a process which 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 (GWP, 2010:1[Online]). 

2.3.2 IWRM and water governance  

A local government’s ability to apply IWRM principles successfully depends much on a favourable 

(water resources) governance framework. It is, therefore, important that local governments are fully 

aware of existing governance structures before embarking on planning and implementing IWRM. 

Huppert (2007:1) asserts that the definition of IWRM and water governance is a closer look at 

governance; that the order is accomplished in relation to the different stakeholders in the water sector 

to avoid potential conflict and realise mutual benefits in the IWRM context. Rogers and Hall (2003:4) 

define effective governance as “the exercise of economic, political and administrative authority to 

manage a country’s affairs at all levels… [and that] water governance refers to a range of political, 

social, economic and administrative systems that are in place to develop and manage water resources, 

and the delivery of water services, at different levels of society”. Governance, therefore, encompasses 

the way allocative and regulatory politics are exercised in the management of resources (natural, 

economic and social) and embraces the formal and informal institutions by which authority is 

exercised.  

According to Adeyemo (2003:169), the IWRM paradigm, including its principles, is a useful tool for 

the realisation of effective governance. The challenges and opportunities currently presented by water 

resource concerns in South Africa calls for a review of the status of legal and institutional 

arrangements, public policies, leadership capabilities and economic instruments for effective water 

governance.   

There are multiple definitions of governance in the literature and policy papers. The term is defined by  

Saith (2006:234) as follows: 

Governance is the exercise of political, economic and administrative authority in the 

management of a country’s affairs at all levels. Governance comprises the complex 

mechanisms, processes, and institutions through which citizens and groups 

articulate their interests, mediate their differences, and exercise their legal rights 

and obligations. 
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According to UNESCAP (2008:3) good governance can be defined as follows:  

Good governance is participatory, consensus oriented, accountable, transparent, 

responsive, effective and efficient [it is also] equitable and inclusive and follows the 

rule of law. It assures that corruption is minimized, the views of minorities are taken 

into account and that the voices of the most vulnerable in society are heard in public 

decision-making. 

In realistic terms, good governance is an ideal that can never be fully achieved; it is an ideal to work 

towards. With regard to IWRM, good governance can best be expressed through a number of 

principles such as social equity, transparency and accountability. It is theorised that governance 

improves as these principles increasingly form the basis of the overall binding rules for policy 

implementation. IWRM principles are easier to apply if a good governance framework is in place at 

all administrative and hydrological levels. The claim that IWRM is an “integrated management” is 

often interpreted as an overarching umbrella organisation, e.g. a river basin agency that assumes 

inclusive decision-making power over the various sector-related organisations. However, this must be 

perceived as only one option in the context of IWRM (Huppert, 2007:3).  

Approaches and mechanisms that balance the interests of a wide variety of actors and align them with 

a common goal are best described when using the term “governance”. “Water governance”, when 

adapted from the definition of governance suggested by Huppert, is the means by which order is 

accomplished in the interaction between the different stakeholders in the water sector to avoid 

potential conflicts and realise mutual gains in the context of IWRM (Huppert, 2007:126). 

Accordingly, water resources governance refers to the system through which decisions on water 

resources management are made and enforced. This is explained in more detail below. 

Water governance is not only about dialogue and consensus, it is also beset by uncertainty, conflict 

and corruption. Conflict and disputed rights are intrinsically linked. Miranda et al.  (2011:6) raise 

questions such as why, how and by whom decisions on water resources are made. For example, 

what/who are the powers and authority? What claims and powers are associated with the user’s rights? 

And how does one distinguish between public property, private property, and common property 

regimes and open access? The views of IWRM critics on such matters have been explored extensively, 

but the reasons provided by critics are seldom levelled directly at the application of IWRM or its 

concept (Miranda et al., 2011:7). 

According to Mirumachi and Van Wyk, (2010:26), water governance is also characterised by 

changing power relations. The water governance literature describes governance based not on political 
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borders but natural catchments and encourages multi-sectoral approaches such as integrated water 

resources management. IWRM emphasises the role of local actors, and implies how local 

governments establish community needs, empowerment, effective cooperative practices, and cost-

efficiency than higher scales of governance. As a municipality where access to natural resources was 

heavily asymmetrical and based on the apartheid system of social segregation, this cooperative 

imperative has much significance. In South Africa, local government has established a system of wall-

to-wall municipal boundaries to overcome past segregation. Accordingly, water resources governance 

refers to the system through which decisions on water resources management are made and enforced. 

This points needs to be unpacked.  

The advent of democracy in South Africa influenced the water services stakeholders to coordinate and 

collaborate as a collective. Comprehensive guidelines were produced for participatory water 

management in 2000. There was to be stakeholder involvement in all matters integral to water 

resources management. The government also recognised efforts to build local institutions and to 

include women’s participation in water management. South Africa not only adopted the principle of 

water governance but also embarked on the challenging task of implementation. Numerous local and 

national legislation and policy frameworks reflected renewed commitment towards governance of 

water resources. 

The Millennium Development Goals (MDGs) aimed at increasing adequate access to water for as 

many people globally as possible by 2015. But there was neither a focus on water governance nor on 

municipal institution and processes. This goal was one of the primary concerns of the water 

governance debate.  

According to UNESCO (2013:14), the current water crisis is not only due to the lack of water supply 

or technology, but is a failure in water governance. In the context of climate change and the increased 

burden on water resources that include water pollution as a result of economic development and 

societal change, it has become increasingly necessary to address poverty reduction and water 

ecosystem management. Water is a natural resource that is multifunctional and multidimensional. It is 

the means of every form of life. It is a habitat, a means of sustenance, a means of production and 

transport, as well as a commodity. By its very nature, water creates networks. It is linked to other 

natural resources such as land, forests, air and aquatic systems; all are interconnected (UNESCO, 

2013:13).  

There are many conflicts between water users at local (village)/ district/ regional levels. For example, 

there is diversified utilisation of irrigation systems. The traditional furrows are important sources for 
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domestic supply and animals as well as for irrigation. While the amount used for livestock and 

domestic utilisation is far less, this use has important implications for irrigation efficiency because the 

furrows must be kept flowing to meet a regular demand. Conflict between users is common at the 

local level, especially if there is rehabilitation or new construction of irrigation systems without 

considering the needs of pastoralists and their requirements for their livestock (Maganga et al., 

2002:6).  

Post-1994 South Africa reformed its water sector by adopting specific principles and applying them in 

practice. The various frameworks proposed by DWS place great emphasis on cooperative governance, 

while principles dictate the management of water such that it optimises the benefit for all parties in the 

spirit of mutual cooperation. These reforms have been underpinned by South Africa’s commitment to 

principles of cooperation in governance as stipulated in the Constitution of the Republic of South 

Africa, 108 of 1996 (DWAF, 2004:76). This implies that water governance should enhance the 

effectiveness of integrated water resources management and the approach should be both equitable 

and ethical. Equity between and among the various interest groups, stakeholders and consumers must 

be monitored strictly throughout the process of policy development and its implementation. Above all, 

water governance has to be based on the ethical principles of the particular society within which it 

functions and be based on the rule of law. 

IWRM and governance concepts are perceived within the wider context of sustainable development 

that meets the needs of the present generation while ensuring that simultaneously provision is made to 

meet the needs for future generations. IWRM has become synonymous with the progressive, future-

oriented, environmentally sound management of water resources and the goal to manage existing 

water resources in an “integrated” way. The table below provides a summary of key features of water 

governance and IWRM relating to public policies, principles, stakeholders and water efficiency.    

Table 4: Summary of key water features: water governance and IWRM 

 

Source: Benson et al., 2015:145. 

Governance  IWRM 
Integrating water, energy and food policy 

objectives. 

Integrating water with other policy objectives. 

Integrated policy solutions in multi-tiered 

institutions. 

Good governance principles 

Multiple scales River-basin scale 

Public-private partnerships and multi- 

stakeholder platform for increasing 

stakeholder collaboration. 

Stakeholder involvement in decision-making. 

Multiple actors, including women. 

Economically rational decision-making  cost 

recovery  

Efficient allocations and cost recovery Equitable 

access 

Securitisation of resources  Demand management  
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The main objectives of IWRM are to improve water management and involve a wider variety of 

voices and perspectives in the decision-making process. Management can be improved by 

incorporating diverse perspectives in the preparation of a water management plan, rather than 

imposing one in a “top-down” manner, which may provoke conflict and limit the effectivity of its 

implementation. When communities have a role in making decisions, they have a zealous interest in 

ensuring that the decision reflects their interests and they buy into the process. Local communities are 

best positioned to decide what protective measures are needed and how best to execute them. 

2.3.3 International perception of strengths and weaknesses: IRWM 

Integrated Water Resources Management (IWRM) has been the accepted management paradigm for 

efficient, equitable and sustainable management of water resources in South Africa since the early 

1990s. The development and sustainable use of water requires a fair and reasonable allocation of these 

scarce resources among competing human activities (Jonker, 2014:14). Jonker goes on to explain that 

IWRM encapsulates natural resources, for example, soil, surface water and groundwater, water 

quantity, quality as well as water ecological aspects. Besides the natural resource and socio-economic 

system, the inhabitants’ utilisation of water and related economic, social and cultural aspects has to be 

dealt with. Moreover, the administrative and institutional (control) system is of significance.  

Jonker (2014:28) highlights the strength of IWRM as a well-developed and highly-structured 

approach, supported by frameworks capable of providing quantitative information on dynamic 

systems, and equipped to work on the basis of alternative scenarios. IWRM can cope with the multi-

functionality of water, its many uses and users as well as address concerns from a biophysical, socio-

economic and institutional systems perspective. The strength of IWRM is that it has given the water 

community a common expression that is applicable over a wide range of levels from the local, the 

regional and national spheres of government. This enables knowledge and lessons learned to be 

exchanged across borders, in regions and in municipalities, and makes it possible for decision-making 

and managers to agree and monitor policies as well as target the improvement of integrated water 

resources management.    

The World Bank (2007:141) elaborates on the weakness of IWRM as follows:  

In practice … the benefits that can be obtained from an IWRM approach are often 

not exploited to the full. For example, weak environmental policies, laws or 

environmental considerations in IWRM play little role in decisions about water 

allocation, water quality management, source protection, or the protection of water 

dependent ecosystems. IWRM itself is not embedded in any legal procedures and 
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consequently cannot be ‘enforced’. Similarly, in practice the intention of creating a 

participatory, multi-stakeholder process is usually not implemented to its full extent.  

Schreiner and Hassan (2011:551) underscore that the implementation of IWRM for the past 15 years 

in South Africa has not been without flaws. Although the Act makes provision for a phased 

implementation of the innovation, the Department of Water and Sanitation immediately set about 

adopting a high degree of technical sophistication. In this period when experience and skills were 

required, the composition of the staff changed profoundly. Many white male engineers and 

hydrologists resigned from the Department of Water and Sanitation to enter the private sector, or they 

retired. While the influx of African men and women met transformation goals, many of the newly 

appointed staff had limited experience in water management. Increasingly, to meet this shortfall the 

department became dependent on consultants for technical skills and expertise. Continuity was further 

weakened by the high level of staff turnover and job vacancies, even at the senior level. 

The statements above are in line with the views of Biswas (2008:22) who states that:  

 … the potential benefits of such an approach do not always materialise. Even 

though IWRM looks beyond sector boundaries, its implementation is limited by 

sector boundaries. Sectors outside the water sector may be totally ignorant of the 

principles of IWRM. For example, energy supply, tourism, or agriculture all have to 

adapt to potential water stress or water-related hazards as a result of climate 

change. 

2.3.4 Sustainability in the context of IWRM 

Sustainability implies promoting social and economic development, while ensuring that the 

environment is protected, both now and in the future. The environment must be protected at all costs 

because it is the origin of potable water and dictates the destiny of where the used water goes. If there 

is a good balance between utilising and protecting water resources, then current and future water needs 

can be met (Funke et al., 2007:3–4). The Oxford Advanced Learners’ Dictionary of Current English 

(2006: 1470) defines sustainability as “to keep [something] going over time or continuously”. This 

meaning is consistent with the notion of sustainability of the water resources, that is, to preserve the 

resource over time or continuously (Broman, Holmberg & Robert, 2000:13).  

Broman et al. (2000:25) posit that a sustainable society utilises the natural laws of conservation of 

matter and thermodynamics to derive what they refer to as the “system conditions for sustainability”. 

The system of earth is a closed system. This implies that matter cannot be destroyed or created, but 



 

 

53 

 

instead it is recycled continuously through a myriad of different bio-geochemical cycles (nitrogen 

cycles, carbon cycles, etc.). The focus of the system conditions for sustainability is on the causes of 

disruption in the bio-geochemical cycles. According to these researchers, there are three system 

conditions that cause disruption in these cycles:  

… for society to be sustainable, the ecosphere must not be systematically subject to 

increasing concentrations of substances from the earth’s crust, increasing 

concentrations of substances produced by society, and impoverishing physical 

manipulations or overharvesting (Broman et al., 2000:17). 

The above formulation is for ecosystems in general. With specific reference to water, the water-related 

determinants of ecosystems, the human actions that can disturb ecosystems are:  

 Flow-control measures must fit flow seasonality to water demand seasonality.   

 Land-cover changes influencing soil permeability and rainwater partitioning which leads to 

runoff generation.   

 Water withdrawals and after-use alterations in terms of consumptive water use and pollution 

load respectively (GWP, 2000:22[on-line]).   

Drawing on Broman et al (2000:20), it is evident that ensuring the sustainability of water resources 

will depend on the willingness and ability of humans not to subject water resources to the:  

 accumulation of material from the earth’s crust (after-use alterations and pollution load); 

 accumulation of man-made material (after-use alterations and pollution load); 

 impoverishing physical manipulation (flow-control measures); and  

 over-abstraction (water withdrawal).   

When applying conditions for sustainable water, the following emerges. There is an increase in 

concentration of materials from the earth’s crust which results in pollution primarily from captions; 

anions and trace metals, resulting in eutrophication, acidification, and salinisation. Furthermore, there 

is an increase in the concentration of man-made materials resulting in pollution from biocides, 

pharmaceuticals, persistent organic pollutants (POPs) and litter (including electronic litter). There is 

also impoverishment by means of physical manipulation of the resource, which disrupts the water 

cycle when rivers are canalised, when there is dam construction, the removal of trees, as well as over-

harvesting through over-abstraction and without provision for environmental flows (Jonker, 2007:9).  

Taken together, the four system conditions constitute a framework for the sustainability of water 
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resources. All four conditions must be met since they do not overlap. Scientific methods are available 

to determine the state of any water resource for each of these conditions. Many of these scientific 

methods were developed with funding from the Water Research Commission (WRC), based in 

Pretoria, South Africa.   

Refer to Figure 4. The four basic components of IWRM are represented as follows: 

1. Policy/legal framework 

 Government policies; 

 Water legislation; and 

 National and international co-operation. 

2. Institutional framework 

 Level of action (national /regional/ local); 

 Management boundaries; and 

 Capacity building. 

3. Management instruments 

 Water allocation rules; 

 Regulations, tariffs; and 

 Economic tools. 

4. Infrastructure  

 Management of floods and droughts; 

 Multi-purpose storage; and 

 Water quality and source protection (Muller et al, 2015:131). 

A schematic diagram of sustainable development encompassing IWRM is illustrated below. 
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Figure 4: The temple of sustainable development 

 Source: Based on a figure featured in World Bank, 2007. 

The implementation of the South African Constitution and the Bill of Rights in 1996, chapter 2 

stipulates that access to water is a basic human right. This gave rise to the government-initiated 

management of all water resources in post-democratic South Africa. Water is required to meet basic 

human needs and to maintain environmental sustainability. This is guaranteed as a right, while water-

use for all other purposes is subjected to a formal system of administrative authorisation. The 

implementation of the water rights led to the adoption of this fundamental principle by government, in 

order to guide water resource management. The stipulations on water that appear on the Constitution 

of 1996 will be discussed in greater depth in the next chapter. 

In the water-related context sustainability requires financial, institutional, beneficiary and political 

support beyond the life of the initiative. Sustainability takes different forms depending on the type of 

project or initiative. For example, it might be an amendment to public policy reflected in long-term 

changes in legislation, or water management practices. It may mean progressive adjustments to water 

use with the objective of striking a balance between water availability and legitimate requirements or 

measures to ensure their implementation to protect water resources (RSA, 1997a:23). Sustainable 

surface water systems are a component of integrated water resource management and require balance 

and maintenance of system resilience. In practice, it is the process of binding multiple stakeholders 

with deferent viewpoints to determine how water should best be managed. To decide if a water system 

is sustainable, various economic, social and ecological considerations must be considered.  
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In this chapter, IWRM is considered as a spatial concept. IWRM must be implemented as part of all 

future developments, including green-field and redevelopment projects and, as opportunities arise, in 

established urban areas. It is also important to plan for multi-functional land-use which will help to 

control the water problems and improve the quality of space in urban areas. The surface water systems 

should be considered more carefully both at strategic and at local action level of government.  

IWRM is based on valuable principles, however, the practical application of the concept is more 

challenging because there is no universal blueprint. The IWRM process will differ from one country to 

another because “one-size-fits-all” is not feasible (Jonch-Clausen, 2004:11). Many of the GWP 

articles highlight that when implementing IWRM, the “three-pillars” need to be developed and 

strengthened concurrently to ensure its success. (See Figure 5). The provision of an appropriate 

enabling environment, institutional frameworks and management instruments are important to 

facilitate the success of IWRM and the end goal of economic efficiency, ecological sustainability and 

social equity (Jonch-Clausen, 2004:11). Progress towards achieving IWRM varies enormously and 

depends on, “the area, capacity, political will, and the understanding of IWRM concepts and their 

implementation” (Jonker, 2014:19). 

 

Figure 5: General framework for IWRM 

Source: Based on a figure (GWP, 2000:11) 
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IWRM is an iterative process that takes time, and the application of adaptive management principles is 

important to adjust to new needs and societal goals (GWP, 2009:12). Figure 6 below conceptualises 

the IWRM process graphically as a constantly evolving ‘spiral model’. The spiral model can play an 

important role in overseeing the implementation of IWRM activities both within the municipality’s 

boundaries and in their local watersheds. Municipalities and local role players must act as regulators 

and as service providers in raising finance. Despite varying local levels of jurisdiction over water 

services, municipalities have direct and indirect responsibility for the water security of their 

communities and their industrial base. The role of the MLM and local government in supporting 

IWRM is particularly strong where there are moves towards decentralisation and democratisation of 

planning and resource management (Haigh et al, 2008:22)  

 

 

Figure 6: Spiral model of IWRM process 

Source: Based on a figure featured in GWP, 2000:11. 

 

The application of the IWRM concept encourages a ‘whole basin’ approach where both land and 

water management are considered together while both upstream and downstream issues are taken into 

account. Considering both land and water management does, however, present certain challenges 

because the policies are usually separate and managed subsequently by different parts of the 
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administration (GWP, 2009:12). Taking a basin approach to IWRM ensures that water is managed at 

the lowest appropriate level. This is important given that water resource is a local matter. Jonch-

Clausen (2004:22) provides a summary of formalised IWRM processes which commence with: 

“Establish status and overall goals”, i.e. the identification of the urgent water resource issues at the 

national level, and he concludes with: “Monitor and evaluate progress” to assess progress towards 

IWRM. Refer to Figure 7 below.  

 

Figure 7: IWRM process 

 Source: Jonch-Clausen, 2004:19. 

  

The GWP recommended framework and approach to implementing IWRM includes complementary 

pillars within the basic IWRM principles, each of which must be developed and strengthened 

concurrently (GWP, 2000:223). These complementary pillars include: 

 Enabling the environment, with IWRM being the foundation of national policies, legislation 

and regulations.  

 The institutional roles and functions of the various administrative levels and stakeholders are 

designed and outlined to address IWRM principles.  

 Setting up management instruments.  IWRM underpins operational instruments for effective 

regulation, monitoring and enforcement and allows decision-makers to make informed choices 

(GWP, 2000:200). 
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The implementation of IWRM and the process of translating its goals into practice and ultimately into 

sustainable water, is a road filled with challenges. One of these challenges is enabling integration and 

how effectively it can be achieved. Water resources are used in many sectors and many institutions 

and organisations are engaged in water management, which further contributes to challenges. 

Integration is not an end in itself but there is a need to prioritise the most important concerns (Hassing 

et al., 2009:6).  

Hassing et al. (2009: 6) accentuate that the purpose of water use and its priorities must be considered 

in developing integrated water resources at national, regional, and local levels. Public decision-makers 

must prioritise and ensure that all important aspects are included in any assessment, management plan 

or water resources development process. To reach this situation, coordination is one of the first steps. 

However, there are many other concerns such as funding, human capacity, institutional barriers, 

resources, and needs that “contrast with the theoretical management universe”. These factors set 

operational limits and determine how far integration should be pursued (Hassing et al., 2009:7). 

Colvin et al. (2008:123) outline many significant water resource management implementation 

challenges that face IWRM. South Africa’s water policy is regarded as one of the most progressive in 

the world that is based on an IWRM approach (Muller, 2008:123). However, as is often the case, 

progressive policy is not always supported by sound implementation. Many of the delays in numerous 

areas of implementation, including the establishment of water management institutions are discussed 

below. It is argued that effective capacity building is required to support implementation. 

IWRM has been implemented worldwide in the form of externally-assisted, donor-funded projects and 

planning and scoping processes. Notable exceptions include Mexico and South Africa (Mollinga et al., 

2007: 700). IWRM is written into the country’s constitution of South Africa (1996) and a national 

legal and institutional framework which incorporates several of its principles was established in 1998. 

However the actual implementation of the framework has been problematic (Ballweber, 2006:74). 

Drawing on international support, Uganda and Burkina Faso have implemented multi-year IWRM 

planning processes, which have led to the creation of new national policies, strategies and laws for 

water resource management and development. Among the best examples of IWRM include China’s 

new water policies; Thailand and India’s water reform processes; and Brazil’s water reforms (Jønch-

Clausen, 2011:9). IWRM projects in specific basins exist in many other developing countries in Africa 

and Asia.   

At the World Summit on Sustainable Development (WSSD) in 2002, a target was adopted: to 

“develop IWRM and water efficiency plans by 2005” with support provided  for developing countries’ 
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(UCC-Water, 2007:345; Jonch-Clausen, 2011:137). To provide both financial and technical assistance 

to support the participating countries, the UNEP IWRM 2005 Programme Strategy was initiated. The 

following important lessons learnt can be drawn from the programme:  

 Local ownership is an important catalyst for the IWRM process. 

 Don’t ‘reinvent the wheel’; share experiences and information to enhance the IWRM process. 

 IWRM activities should be linked to existing national processes and frameworks.   

 Engagement of relevant stakeholders and a participatory process ensures more sustainable 

IWRM development and implementation. 

  Adaptable and flexible approaches facilitate the development of IWRM strategies.  

  Sound planning can provide practical pointers for short-term and long-term action.  

  Regional/sub-regional approaches to IWRM can be useful.  

An over-riding challenge of implementing IWRM is balancing development and the needs of the 

different stakeholders with environmental sustainability (UNEP-DHI, 2010:23).   

The institutional structure is important to implement change. A good example is the EU-Water 

Framework Directive (WFD) that is implemented effectively across the European Union (EU) because 

it is a directive (Nasheim et al, 2010:15). A top-down approach is not feasible.  Stakeholder 

involvement and integration must be “vertical – across different levels of authority; and horizontal – 

across different water user and affected groups” (GWP, 2009:26). There is a variety of different 

perspectives of the IWRM concept, generally with more critics than promoters. Indeed, in the 

technical community there are concerns about the usefulness of such a broad concept. Some role 

players argue that it is vague and difficult to implement effectively (Biswas, 2008: 24; Saravana et al., 

2009:118; Turton et al., 2007:39).   

A common concern is the feasibility of implementing IWRM across a broad range of disciplines and 

sectors and then having to manage the resultant range of issues in an integrated and holistic manner 

(Biswas, 2008:219; Nasheim, 2010:123). Certain perspectives do, however, highlight the merits of the 

philosophical, broad and flexible framework that IWRM provides. IWRM is a concept with an 

international focus and can thus be beneficial to highlight institutional governance issues, and bigger-

picture concepts such as the water/food/energy nexus (Hering & Ingold, 2012:16). To ensure the full 

participation and achievement of equitable outcomes for all relevant stakeholders, is a fundamental 

objective of IWRM. A charge levelled at many IWRM projects is that while they pay lip-service to 
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participation and equity, technocratic concerns still tend to lead implementation processes. 

Butterworth et al. (2010:72) contend that IWRM was never a “people-centred” concept, having 

emerged from practitioners’ ecological concerns over the former dominant utilitarian use of water 

supply and discharge.  

Flawed approaches to participation may, on the one hand, result in policy-makers’ and managers’ 

underlying distrust of local communities’ capacity and other ‘ethno-romantic’ tendencies among 

NGOs who share common values about water management (Neef, 2009:101). The risks of such 

approaches is that they legitimise existing power and rights inequalities (Molle, 2008:133) and/or 

over-simplify the diversity of needs and interests of local actors (Saravana et al., 2009:79). Although 

the failure to focus on ensuring genuine participation and equitable outcomes may often be the result 

of a lack of political will or interest, it can often be attributed to institutional challenges. There is an 

assumption, rooted perhaps in the optimistic discourse of IWRM that stakeholders can be easily 

identified and, secondly, can easily be integrated in new institutional structures. In reality, there are 

numerous potential stakeholders in water resource management and they are not always identified in 

conventional approaches employed by governments. These tend to focus on obvious groups such as 

landed communities and watershed residents who fail to appreciate the multiple roles and interests of 

actors.  

When IWRM has to be implemented by local authorities, it is advisable that the connection between 

water resources, land use and management is taken into consideration because sustainable 

development requires management to be integrated. If this is not done a dilemma ensues because there 

should be no difference in the type of management used for resource exploitation. Local legitimate 

stakeholders and water services authorities should regulate and monitor the water resources (Van Zyl, 

2005:126).  

Mazibuko et al (2004:14) elaborate that water serves many purposes, functions and services and there 

must be holistic management of demands and threats towards it. Sustainable development of land and 

water coupled with mitigation of anthropogenic-related impact on water resources and requires 

coordinated and integrated planning in all sectors in local authorities, a process that cannot materialise 

independently. 

A well-structured and effective IWRM-enabling environment is required to facilitate the 

implementation of water resource management (GWP, 2000:221). Problems and challenges relating to 

water and the environment are expected to intensify in the future and water resources need to be 
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managed in a more integrated and holistic manner in South Africa because the country is at a 

distinctive stage of implementing IWRM principles. Furthermore, it is significant that: 

Professionals, water experts, law experts and engineers made a commitment to 

IWRM at the World Summit on Sustainable Development in 20020 and developed 

clear statements regarding national water-related policies and strategies as well as 

institutional and regulatory frameworks to support these policies” (Bach et al., 

2011:13).  

The shape and the degree of implementation of IWRM varies between countries, ranging from taking 

the first steps towards incorporating its principles into national development agendas to formulate 

IWRM-based national strategies and plans, water law, and legislation. IWRM implies decision-

making concerned with development and management of water resources for various uses. There are 

three levels where actions, decision-making and integration occur: i) the operational or water use 

level; ii) the organisational or water resource management level, and iii) the constitutional or water 

policy and law level (Rogers & Hall, 2003:21).  

The operational function is focused on the use or control of water for specific purposes to fulfil 

specific needs and demands. These include water supply, industrial supplies, tourism and 

environmental management. These can be in public or private hands. To minimise the problems and 

conflicts of these uses and users, coordination of water utilisation and its allocation are required. 

Solving these problems may also require that rules of water utilisation be set up or changes made to 

existing rules (Hofwegen & Jaspers, 1999:146).    

The organisational level/function involves coordination, planning, decision-making, and policing of 

water use and users of the water systems (e.g. river basins and groundwater aquifers). To do this, an 

enabling environment has to be created, which requires water, institutional development policies as 

well as human resources development and normative and executive legislation (Hofwegen & Jaspers, 

1999:146).   

The constitutional function creates the enabling environment within which the other functions operate. 

It sets out the water policies and legislation, institutional development policies, including human 

resources development and normative and executive legislation which can collectively be described as 

the external governance and political imperatives (Rogers & Hall, 2003:21). In implementing an 

IWRM approach in the context of water resources management in South Africa, the key Dublin 

Principles (discussed in section 2.2), the elements of integration, decentralisation and participation are 

vital (GWP; 2004:112; Xie, 2006:10). These elements are thus discussed and analysed from the 
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constitutional (water policy and law), operational (water use) and organisational (water management) 

perspectives.  

IWRM is defined through a combination of strategic and operational actions, which are possible in 

South Africa through the National Water Act 36 of 1998, and the Water Resource Management 

Strategies (Mazibuko & Pegram, 2006:17–24). An IWRM approach should, therefore, assist managers 

to acknowledge that their behaviour also affects water demands (DWAE, 2010:126).  

Water is supplied in terms of quality and availability, while price and tariff design nay also affect 

water demand, as would any investment in the infrastructure which translates potential into effective 

needs. This refers to cross-sectoral integration between water-use sub-sectors and the role that IWRM 

plays in linking these sectors. Water is a non-renewable ‘common’ natural resource, fundamental for 

the effective operation of many sectors of society. According to the ‘tragedy of the commons’ 

concept, each sector seeks to exploit the ‘common’ resource to its maximum benefit with little regard 

for the needs of other sectors (UCC-Water, 2007:14). IWRM can provide an alternative framework to 

help various stakeholders understand how to manage water resources collaboratively, ultimately 

ensuring equitable distribution and long-term benefits for all the stakeholders. Having this 

understanding helps with the coordination of water management efforts across sectors, and throughout 

the river basin, resulting in cross-sectoral integration (Jonch-Clausen, 2011:54).  

This type of cross-sectoral approach, encouraged by IWRM, is shown in Figure 8 below. 

 

Figure 8: The cross-sectoral integration between water use sub-sectors, and the role of IWRM 

Source: Based on a figure featured in GWP, 2000:29. 

According to Jonch-Clausen (2004:18), in striving towards IWRM, it must be acknowledged that there 

are some important overarching criteria that take into account the social, economic and natural 

conditions. These criteria are as follows:  
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 Economic efficiency implies that water as a resource must be used with maximum possible 

efficiency because of its increasing scarcity. 

 Equity allows all citizens a basic right to access water resources of quantity and quality. 

 Ecological sustainability implies that water use should be managed such that it does not 

undermine the ecological sustainability of the resource thereby, compromise the use of the 

resource for future generations. This conforms to the Millennium Development Goals. 

**IWRM is a coordinated process that brings stakeholders together. In contrast to sectoral approaches 

that has failed in the past, IWRM’s first approach to the Dublin Principle number one. Gorre-Dale 

(1992:181) supported the statement saying it was to advocate a holistic approach that emphasises three 

goals: economic development, social welfare, and environmental protection. In addition, the holistic 

approach integrates the management of all horizontal sectors that use and/or affect water. 

Acknowledging the multifaceted value of water, IWRM demands that social concerns and 

environmental values are recognised while underscoring the need to develop water resources for 

sustainable economic development (Xie, 2006:5). 

In order to carry out effective coordination of different water use sectors (water supply and sanitation, 

agriculture use, industrial use, environmental protection, and other sectors), new institutions and 

policies are required. The figure below illustrates how all the affected bodies in the river basin can 

interact, coordinate and collaborate so that there will be effective integration between local and 

national institutions. This model can be applied to countries such as South Africa because there are 

multiple stakeholders who share the same water resources with different powers, for example, CMA’s, 

WSA and DWS. Along with horizontal integration between sectors, vertical integration is also 

required to coordinate efforts between local, regional, national, and international water user groups 

and institutions (Xie, 2006:6).  Refer to Figure 9 below that illustrates cross- sector and stakeholder 

dialogues. 

Water development and management should be based on a participatory approach comprising users, 

planners, and policy-makers at all levels (Cap-net, 2012:118). According to Bach et al. (2011:68), 

experiences with watershed and river basin management reveals that both top-down and bottom-up 

management approaches are needed and institutional arrangements must provide for links between the 

local and the national or regional levels as illustrated in Figure 9. IWRM is a process that should be 

implemented at all scales, from the watershed to the basin. Furthermore, Bach et al., (2011:8) 

emphasise that in an IWRM approach the levels of water resources such as watershed, tributary basin, 

national and transboundary basin, play a major role to address sustainable development and the 
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management of land and water resources, providing transparency and openness. It is desirable to 

implement IWRM through a combination of integrated watershed management and an integrated river 

basin management process to ensure appropriate dialogue across sectors and between all stakeholders.   

 

Figure 9: IWRM in linking local and regional levels and promoting horizontal and vertical 

coordination  

Source: Bach et al. 2011:8. 

In order to facilitate coordinated water resource management, rigorous data collection and distribution 

for multiple physical and socio-economic measures are required (Xie, 2006:11). There is also a need 

for mechanisms to ensure that economic decision-makers take water and sustainability costs into 

account when selecting consumption choices (GWP, 2000:129). A factor which facilitates 

sustainability is to work in partnership with a broad stakeholder base. It is important to acquire buy-in 

and reflect national priorities; to work from the position of a strong mandate and agreed process 

sustainability; and to acknowledge general barriers such as funding, capacity of water resources and 

evidence to support decision-making. 

Capacity building is the key to sustainable IWRM. It is any formal or informal engagement or activity 

that builds participating stakeholders’ confidence, vision and skills so that they are better equipped to 

fulfil the goals of water management in the MLM area of jurisdiction. Capacity building activities can 
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be both independent training programmes and can also be an integral part of the IWRM programme. 

The best way to build capacity is to involve all participating stakeholders directly in analysing 

problems and carrying out the required tasks. 

2.3.5 Accessibility 

Access means “the right or opportunity to use something or see someone”. In the case of water it is 

“the right or opportunity” to use water. Access does not refer to the right or the opportunity, but to 

right and opportunity (MacMillan English Dictionary, 2016:596). Often a situation arises where the 

right to access in South Africa is “guaranteed” but the opportunity to use water might not be possible 

because of inaccessibility for several reasons.  

Water is used for different purposes; this implies that different “types” of access exist. The first type 

of access to water is for basic human needs. This is water for drinking, cooking, personal hygiene and 

laundry. Generally, when reference is made to access to water, water for basic human needs is 

inferred. Another use for which access is required is water for productive purposes which includes 

water for agriculture, industry, power generation and mining. A third type of access is to the economic 

opportunity afforded by water. These opportunities are different. For example, if a municipality 

expands or installs a new water reticulation network, an opportunity is created within the municipality 

for a plumber to install and maintain the infrastructure.  

The access-sustainability trade-off addresses the issue of integration. By achieving the twin objectives 

of access and sustainability through integrated water resource management, it is hoped that there will 

be a significant improvement in the quality of life of the marginalised groups in society. Despite 

having access to water, many communities and households remain vulnerable to the consequences of 

water scarcity. The persistence of vulnerability has resulted in expectations that integrated water 

resource management will translate into increased equity, reduced vulnerability and enhanced 

resilience. To achieve integrated water resource management, water users should focus their efforts on 

the following four domains, each of which is discussed in more detail below. These domains are:   

 Resource protection; 

 Appropriate land use; 

 Optimal water use; and  

 Governance. 

Resource protection: The provision of an adequate volume of good quality water available for access 

and the sustainability of that water places an obligation on the managers/users to protect water 
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resources. Water resources can be protected by taking action directed at the resource itself; or 

protection can also be achieved by action directed at the source of the problem. Resource protection is 

critical in water resource management. The key question that water users should ask themselves is: 

what are the required actions to ensure that water resources are protected against abuse? 

Appropriate land use: Water use is linked inextricably to land use. This implies that often, to address 

the water-management issues appropriately, land-management issues must be considered. Natural 

environments have evolved over millions of years and it is accepted in conservation biology that 

ecosystems with higher biodiversity are more resilient than ecosystems with lower diversity.  

Optimal water use: The efficient use of water contributes to providing access and ensuring 

sustainability in that more can be done with the same volume of water. Water-use efficiency refers 

either to efficient use or to efficient allocation. Efficient use is about using water sparingly by utilising 

water conservation and water demand management measures in possible ways. Efficient allocation is 

about giving water to the user that generates the highest value from that given volume of water.  

Governance: Governance is a major concern in water management. Previously, governance was 

understood to imply “what governments do” (Rhodes, 1996:221). However, these days water 

governance is perceived by governments to be inefficient and ineffective and the belief has grown that 

there is a need for new approaches to govern water for the purposes of economy and sustainability for 

the future generations. This study considers governance to have two meanings, namely: i) resource 

governance (especially natural resource governance) which entails making and enforcing laws (i.e. by 

means of legitimate coercive power/exercising control); and also involves ii) giving direction to its 

citizens on their behaviour, by for example maintaining public order and facilitating collective 

action/coordination and providing services to citizens (i.e. allocating resources such as water 

authoritatively). This second meaning is corporate governance which often, in the water sector, is 

referred to as good governance. Corporate governance encapsulates matters of transparency and 

accountability (Jonker et al., 2012:19). The key question water users should ask is: What approaches 

to water governance will facilitate the provision of access and ensure sustainability? 

2.3.5 Sustainability vs resilience 

Sustainability 

A sustainability approach examines future options systematically, assigns values to those options 

through indicators, and customises its strategies to attain those options. It integrates normative values 

and anticipatory thinking rigorously into a scientific framework (Clark & Dickson, 2003:112; Swart et 

al., 2004:134).  
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In contrast, a resilience approach develops adaptive capacity and/or robustness into the system so that 

it can endure the inevitable, unspecified system shocks and stressors. The resilience approach does not 

require predicting outcomes. Instead, it builds social and natural capital and enhances adaptive 

capacity to cope with the unknown future (Folke et al., 2010:124).  

Sustainability prioritises outcomes while resilience prioritises process. The success to ensure sufficient 

water for household purposes will depend significantly on managing competing demands and multiple 

pressures on available resources. Integrated water resources management (IWRM) provides an 

approach to assess and negotiate agreements among competing demands.  

Resilience 

Resilience is a fundamental attribute of living systems, which enables them to resist disorder and 

thrive in an ever-changing world. As systems grow larger and more structured, their resilience can 

wane making them vulnerable to external disruptions and internal decay. A resilience mindset implies 

embracing variability rather than striving to maintain constancy. Instead of resisting deviations from a 

‘normal’ state, resilient organisations identify early signals of change and respond swiftly to maintain 

their performance and continuity. At the same time, planning must take place in advance to consider 

the trade-offs between short and long-term benefits. Twenty-first century pressures such as climate 

change and global urbanisation are intensifying the potential for unexpected disruptions which range 

from natural catastrophes to flood attacks. Even minor disruptions may have a cascading effect with 

severe consequences for both communities and business enterprises. Traditional risk management 

methods are helpful for routine events but are inadequate to manage rapidly changing threats and 

opportunities. Instead, managers must strive for resilience, defined as “the capacity to survive, adapt, 

and flourish in the face of turbulent change”. Strengthening resilience today is a prerequisite to 

achieve long-term sustainability in the future (Walker & Salt, 2006:137). 

Folke et al. (2007:127) define resilience as the capacity for a system to survive, adapt and flourish in 

the face of turbulent change and uncertainty. Examples of ecosystems such as forests, wetlands and 

rivers which can recover from severe damage and evolve in response to changing conditions should be 

considered. Resilience theory underscores that change is as normal a condition for social ecological 

systems as stability, while the system may exist in multiple stable states.  

The goal of the system should be to enable it to respond to changing conditions so that there is 

minimal loss to the system and to its essential functioning (Folke et al., 2007:129). A municipality’s 

resilience approach in case of water resources management involves stakeholders’ input and identifies 

the relationships and qualities that are valued highly by those who were excluded. 
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Most municipalities fall into the semi-urban and small community utility water supply category. 

Urban supplies of water are intrinsically vulnerable because they are often large and complex. 

Madibeng Local Municipality has not invested in human capital in the form of trained staff or in 

financial capital to invest in upgrading technology and new infrastructure that is resilient to climate 

change. Municipalities are not resilient in their management practices; the resilience of ageing 

infrastructure is reduced by factors such as excessive leaks and/or intermittent supply (Tshabalala, 

2015:16). 

 Municipalities are mandated to provide water services to small communities within their respective 

municipal boundaries. However, inadequate operation and maintenance result in frequent failure and 

contamination. Climate change impacts adversely on the already substandard situation by increasing 

the range and severity of challenges to the system management.  

To ensure a sufficient quantity of water, and water that is of acceptable quality for household purposes 

depends significantly on the success of managing the competing demands and multiple pressures of 

available resources. IWRM provides an approach to assess and negotiate agreements among 

competing demands. However, it is unlikely to be sufficient to secure resilience. 

A municipality’s Integrated Development Plan (IDP) and Water Services Development Plan (WSDP) 

should ensure that there are adequate storage facilities and the construction of concrete reservoirs and 

elevated steel tanks may be necessary. Water storage contributes to increasing climate resilience by 

contributing to the control of flooding. Reservoirs may also be used to sustain the availability of water 

from one year to the next, but this support to manage variability may be compromised by future 

climate change.  

To become climate resilient implies addressing utility operational performance. The following are 

positive factors that can contribute towards resilience so that institutions are able to sustain themselves 

during periods of drought such as those being experienced currently:  

 Reducing water leaks is likely to be important and critical in areas where water availability is 

declining, both for water economy and to limit contamination. It also contributes to reducing 

the energy needs and carbon footprint of the water supply itself. 

 Over-exploiting groundwater resources in response to surface water scarcity driven by climate 

change will undermine sustainability. 

 Increasing water storage capacity through surface water dams and artificial groundwater 

recharge may contribute to resilience. 
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 Preventive management approaches such as water safety plans provide a simple, robust 

framework to ensure climate resilience. Progressive adaptations to climate change and 

concurrent challenges must also be devised as necessary. This includes defining hazards, 

assessing risks, and identifying and validating control measures. A preventive approach should 

lead to management responses and improvement of the management systems. 

On their own, water policies are unlikely to be sufficient to secure climate change resilience. Another 

means of achieving improved resilience could be to communicate with the communities, stakeholders 

and water users in meetings to discuss the challenges with them. Community radio stations or local 

newspapers could also be used to establish contact with water users. Ward councillors who are the 

voice of the wards could communicate the water challenges and discuss ways of sustaining the 

resources. Furthermore, generic water saving tips could be distributed and water restrictions imposed 

providing there are punitive measures in place to act against those who do not comply.  

Currently, the majority of municipalities do not have measures in place to address climate change 

resilience and sustainability, especially during the current drought (researcher’s own view). The 

stakeholders and communities go on strike and there are regular protests because the local 

communities are not kept informed of water supply programmes. Furthermore, the stakeholders are 

not engaged or invited to participate in formulating strategies to implement the water restrictions 

declared by the Department of Water and Sanitation (Tshabalala, 2015:12). Table 5 below provides a 

picture of the contrasting elements of sustainability and resilience.  

Table 5: Contrasting elements of resilience and sustainability 

SUSTAINABILITY         RESILIENCE 

Envision the future; act to make it happen. Change is normal; multiple stable states. 

 

Utilise transition management approach. Experience adaptive cycle gracefully. 

 

Origin in social sciences, society is flawed. Origin in ecology; maintain ecosystem 

services. 

Desired results of change are specified in 

advance. 

Result of change is open ended, emergent. 

Focus is on interventions that lead to 

sustainability. 

Concerned with maintaining system 

dynamics. 

Stakeholder input focused on desirable 

outcomes. 

Stakeholder input focused on described 

dynamics. 

Sources: Adapted from Redman, 2013:37.  
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2.3.6 Emergence of water-energy-food (WEF) nexus  

The dominant version of IWRM was the product of lobbyists at a preparatory conference for the Rio 

Earth Summit in Dublin in 1992. The conference accentuated deco-system protection and 

conservation; promoted stakeholder participation in planning externally to government systems; and 

opposed infrastructure development. However, for the most part the Dublin IWRM failed to meet 

societal needs. In this context, the emergence of the WEF Nexus made sense. In Africa, people have 

long understood the potential synergy between energy development and water resources. The notion 

that any system of governance could address agriculture and food security without considering the 

contribution of water resource development and management is inexplicable. The water-energy-food 

nexus helps to focus on practical challenges, the consideration of water resources and their 

management from the perspective of society – rather than from that of a small group of (often self-

selected) water custodians. 

Benson et al. (2015:685) define the Nexus as its ability to link different sectors such as water, energy, 

food and climate change in the management of environment resources. The WEF Nexus appears to be 

more multi-centric and offers certain advances on IWRM but problems arise when presenting it as an 

alternative.  

Muller et al. (2015:1) define the WEF Nexus as an approach that helps organisations to identify how 

water management can contribute to important food and energy security and suggests approaches to 

sustainability. Hydropower has been identified as one of Africa’s greatest untapped energy resources. 

Although it must be developed with care, its social and local environmental impact would enable 

Africa to sustain the current high proportion of renewables in its energy mix. 

The origin of WEF nexus dates back decades. It is suggested that the emergence of the water-food-

energy nexus is a response to the failure of the Dublin paradigm, the IWRM, to address this challenge. 

A further assertion is that Nexus, as an essentially tactical response, is inadequate for this purpose and 

lacks rigour and coherence. Nexus may undermine efforts to achieve an effective IWRM that has 

broader social and economic development potential and goals with wider acceptance. Indeed IWRM is 

one of the more important policy development landmarks of the past half-century. What it has done is 

to legitimise the search for alternatives and to redirect thinking about water resources management 

towards a more useful path.  

In 1977, the UN Water Conference at Mar del Plata endorsed the original concept of integration, 

which addressed the challenges that the Nexus lacks due to its exclusive focus on food and energy. 

The nexus approach does not help to address critical issues such as nature but has the strength to 



 

 

72 

 

communicate in the background. Furthermore, it appeals to public emotions and practical outcomes 

through its focus on food, water, climate and energy.  It provides a platform to address water security 

but lacks emphasis on how to use the resource effectively and to address water security. To achieve 

this objective, organisations must strengthen and reorient water management institutions. Moreover, it 

is clear that their responsibility is to serve and support social and economic activities of broader scope, 

not merely to execute the explicit tasks of the particular institution (Saith, 2006:441). 

Institutions must concentrate on monitoring and understanding the water resources of which they are 

societies’ custodians; they must also track the groundwater available, how it is used and what trends 

are emerging. That information should in turn guide investment towards the hard infrastructure and 

soft management instruments that will be required as a global community to achieve the goal of water 

security and meet the challenges of a rapidly changing world. 

Nexus is not a new approach to water resource management. It is a valuable reminder of the need to 

get water resource management back to basics, to aim for the kind of developmental outcomes that 

matter, such as adequate food, clean energy and a reliable supply of water. Water, energy, climate and 

food security, and the natural resources that determine these, are linked inextricably (Olsson, 2015: 

756). The IWRM and Nexus approaches, therefore, appear closely related but differ in certain aspects. 

The ultimate objectives of both are to promote better resource use and allow societies to develop in 

environmentally, socially and economically sustainable ways. However, without comparative 

evidence of these two approaches in practice, their extent and influence is difficult to judge. 

Benson et al. (2015:759) assert that what is “integral to both the nexus and IWRM is integration 

between water and parallel policy sectors” and further, that “a common overriding theme in most 

nexus studies is integration between water resources security and other intervening policy sectors in 

management, planning and implementation”.  

The interrelationships between water resources, food production and energy security influenced public 

policy for many decades. Consequently, the emergence of the water-food-energy nexus as a proposed 

new focus for water resource management is hardly surprising. A further assertion is that the nexus, as 

an essentially tactical response is adequate for this purpose and does not lack rigour and coherence. 

Indeed, it may undermine efforts to achieve an effective integration of water resources management 

with broader social and economic development activities. Muller et al. (2015:1) suggest that its wide 

acceptance is one of the more important policy development landmarks of the past half century. They 

make the claim that it has legitimised the search for alternatives and redirected thinking about water 
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resources management towards a more useful path (Muller et al., 2015: 1). The essential elements 

discussed above are summarised in Table 6 below. 

Table 6: Summary of key features of the water-energy-food IWRM nexus: 

 

 

Source: Benson et al., 2015:762. 

A general overview certainly suggests several similarities and differences between the nexus and 

IWRM approaches as far as their normative assumptions of policy integration, optimal governance, 

scales, stakeholder participation, resource use and sustainable development are concerned. Selected 

characteristics could be helpful for the Madibeng Local Municipality to distinguish WEF nexus from 

IWRM. It is, therefore, significant to trace the establishment of IWRM and explore the emergence of 

nexus within this context by comparing IWRM indicators systematically with key dimensions and 

arguments about the WEF nexus.  

A few considerations about the WEF-nexus must be recognised: 

 Increasingly stressed water resources and the uncertainty of climate and development futures 

have highlighted the close interaction between water, energy and food security at a national 

level. 

 There is significant global and national uncertainty about future pathways in the energy-carbon 

and food-fibre sectors to meet the population and economic growth projections over the next 

20 to 40 years, which is compounded by changing climate conditions. 

 All of these have profound impacts on water, and this will require alignment between South 

Africa’s position on water security and its positions on energy security and food security, given 

Key features  WEF nexus IWRM  

Integration  Integrating water, energy and 

food policy objectives 

Integrating water with other 

policy objectives 

Optimal Governance  Integrated policy solutions  

Multi-tiered institutions 

'Good governance' principles 

Scale  Multiple scales River-basin scale 

Participation Public-private partnerships – 

multi-stakeholder platforms 

for increasing stakeholder 

collaboration 

Stakeholder involvement in 

decision-making  

Multiple actors, including 

women 

Resources use  Economically rational 

decision-making  

Cost recovery 

Efficient allocations  

Cost recovery  

Equitable access 

Sustainable development   Securitisation of resources Demand management 
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the water constraints in South Africa (Weitz et al., 2017:10). The WEF-nexus can serve as an 

alternative to IWRM, or it can perhaps even be more useful by providing integrative and 

supportive elements in the existing IWRM system. 

2.3.7 Implementation of IWRM at municipal level: developing countries 

The researcher identified two member states of the Southern African Development Community 

(SADC). Both are developing countries, making a comparison of IWRM in each possible. The study 

will highlight the policies, strategies and water infrastructure assets in South Africa and Botswana. 

2.3.7.1 IWRM: comparison between South Africa and Botswana  

In 2006, the Southern African Development Community (SADC) formulated its SADC Regional 

Water Policy (RWP). At the regional level, the guiding instruments for water resources management 

are the SADC Regional Water Policy (RWP) and Regional Water Strategy (RWS), whereas the 

Regional Strategic Action (RSA) outlines the concrete projects that are implemented in the region. 

The RWP and the RWS subscribe to the overarching principle of the Integrated Water Resources 

Management (IWRM) which takes cognisance of the interrelationship between diverse natural 

resources and aims to integrate these into a holistic management system. This approach is not an end 

in itself but a means to achieve three key strategic objectives, namely: i) efficiency to make water 

resources go as far as possible; ii) equity in the allocation of water for all social and economic groups 

and all water users to promote growth and development; and iii) environmental sustainability to 

protect the water resources base and associated eco-systems (SADC, 2006:158). 

Botswana’s location in the sub-tropical high-pressure belt of the southern hemisphere (in the interior 

of southern Africa) influences the type of rainfall the country receives. As a semi-arid country, rainfall 

is low, erratic and is variable in space and time, while drought is a recurrent event. In general, rainfall 

varies from as little as about 300mm/year in the south-western part of the country (the Kalahari area) 

to approximately 600mm in the northern parts (Parida et al., 2012:12). 

Both South Africa and Botswana have legislative frameworks that provide the foundation to 

implement IWRM. These include the provision of rules that must be followed to achieve their 

respective policies imperatives and goals (GWP, 2004:222). South Africa and Botswana have both 

legislated the rights to water; defined organisational structures and mandates; and assigned 

responsibilities among the various institutions which manage their water resources. It is within this 

framework that many southern African countries embarked on water reforms in the early 1990s. The 

premise at the time was that if the institutional structure (laws, regulations, and organisations) for the 

implementation of IWRM was implemented, the process of IWRM would evolve in the SADC 
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countries and water management would be strengthened and become a participatory, stakeholder-

driven process. The environment would thereby be fostered through the formulation, implementation 

and legitimisation policy in the legal framework and these would be coordinated in the 

implementation of IWRM.  

The integrated water resources management in South Africa and Botswana are examined below. It 

was borne in mind that the adoption of an integrated approach to water management required far-

reaching national and local water policy reforms followed by legislative reform (UNEP, 2012:277). 

South Africa and Botswana have both seen changes to their national water policies. 

The South African government embarked upon a water reform process in 1994 which culminated in 

extensive water legislation. It was in a fortunate position to formulate policy and legislation based 

upon the experiences of others and to encapsulate the principles of IWRM (Schreiner & Hassan, 2011: 

155).  

In contrast, the national water policy in Botswana was carried out through a consultative and 

participatory approach to align it with the current international water resources management best 

practices. The SADC water division was instrumental and supportive in this reform process by 

providing relevant regional perspectives (SADC, 2006: 16). Botswana’s national water policy was 

then formulated and approved by its cabinet. It draws profoundly on IWRM principles and has 

benefited from recent policies formulated in southern Africa. It aims to provide a national framework 

to facilitate access to water of suitable quality and standards for the citizenry and provides the 

foundation for sustainable development of water resources in support of economic growth, 

diversification and poverty eradication. Botswana’s national water policy is premised on the core 

principles of sustainable development taking into consideration the objectives of IWRM in Botswana 

(Farrington, 2017:234).  

The water demand in both South Africa and Botswana is escalating and water sources are becoming 

increasingly scarce, particularly in Botswana. Whether Botswana can continue on this path depends on 

the depth of the government’s financial resources (Parida et al., 2012:38). Botswana also suffers 

periods of endemic drought and varied rainfall.  

In order to meet increases in water demand efficiently and sustainably, greater policy coherence and 

implementation was needed in Botswana. The government acknowledges the principles of IWRM, but 

this is largely rhetorical. Water management is still centralised and stakeholder participation is often 

non-existent. The 1991 National Water Master Plan (NWMP) guides water resource management and 

in 2013, an IWRM-water efficiency (IWRM-WE) plan was approved with a detailed action 
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programme. However, implementation has been slow. The 2012 draft water policy was approved by 

parliament and the Water Act has been revised. Without these institutional arrangements, future water 

supply was likely to be severely jeopardised in Botswana (Harvey & Setlhogile, 2015:12). 

Table 7 below is a summary of the various institutions and their responsibilities in Botswana. 

Table 7: Water Sector institutions and their roles in Botswana 

Institution Responsibility 

Department of Water 

Affairs (DWA) 

It has the overall responsibility to assess, plan, develop and 

maintain water resources for domestic, agricultural, commercial, 

industrial and other uses in the whole country. 

DWA is currently undergoing significant restructuring under the 

reform in order to implement its roles and responsibilities fully. 

Water Utilities 

Corporation (WUC) 

WUC is responsible for delivery of freshwater services country- 

wide. 

The Water and 

Energy regulator  

The regulator monitors more than one sector, e.g. water, energy and 

telecommunications. 

Water Resources 

Board (WRB) 

It is an autonomous body supported by ministry of Minerals, 

Energy and Water Resources. 

The WRB oversees and allocates Botswana’s scarce water 

resources. It also monitors these resources and develops water-

related policies.  

Source: Based on UNDP, 2013:15. 

Stakeholder participation in water management in a river basin should include all stakeholders in the 

horizontal structure of the water management institutions but should also include vertical partners. 

This implies that water management in a basin should include role players from the individual user to 

the national regulator as well as various partners at each level. These stakeholders need a voice in 

water planning and management, with particular attention on securing the participation of women and 

the poor (Brown, 2009:110). 

Botswana and South Africa have both complied with the IWRM Dublin Principle No 3. There is an 

emphasis on gender and women should participate in decision-making process at all levels of 

government (Saith, 2006:171). This area is not clearly understood but there is a need for women to be 

champions of water management because they are affected the most by water challenges, such as 

having to walk long distances in search of water. There is a need to make the public and water users 

aware of the importance of a gender sensitive water sector. 
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According to Hassing et al. (2014:17), whatever the rhetoric that surrounds IWRM, it should be 

judged by its usefulness. The following cases all serve to demonstrate the benefits which accrue when 

actions are inspired and guided by IWRM principles. It is arguable whether IWRM has wrought 

positive changes or whether indeed these are the outcome of cooperation between dynamic 

professionals and politicians with vision and common sense. The answer to this will never be known. 

A comparison of the ‘with IWRM’ and ‘without IWRM’ situation is, at best, speculative. The very 

least that IWRM does, is to remind the practitioner of good and generally accepted principles that can 

assist in the adoption of water-sector reforms and provide common mechanisms on best practices for 

specific management solutions. 

Hassing et al. (2014:14) use Botswana as an example to show the benefits of IWRM. Botswana has 

approximately 1.5 million inhabitants and 60 percent of the population have access to safe drinking 

water in the rural areas. Improved management of water resources based on the IWRM principles has 

led to higher efficiency and more equity. IWRM capacity building in the river basins management 

areas was implemented, involving river commissions, municipalities, industries and WUAs whereas in 

South Africa the river basin management areas involve the CMAs, municipalities and WUAs. Table 4 

below shows a comparison of IWRM practices in South Africa and Botswana. 

Table 8: Comparison of South Africa’s and Botswana’s legislation and IWRM       

South Africa’s IWRM Botswana’s IWRM 

There are two pieces of legislation that govern 

the water sector: The National Water Act of 

1998 and the Water Services Act of 1997. 

Botswana initiated the preparation of a 

Water Policy at the end of 2004.The new 

policy gives IWRM significant weight. 

South Africa has implemented most aspects of 

the framework of IWRM and the National 

Water Resources (NWRS-1) Strategy is 

considered a national IWRM plan. A first 

version of the National Water Resources 

Strategy was launched in September 2004 with 

the provision for a review every five years. The 

NWRS was reviewed in 2013. 

Botswana also revised its National Water 

Master Plan. The Revised National Water 

Master Plan is now available. 

The National Water Resources Strategy 

provides a list of planning documents which 

have a cross-cutting impact on the water sector 

such as: environmental management, disaster 

management, financial management, access to 

information and administrative justice. 

Botswana also has a National 

Development Plan (NDP) which 

addresses the MDGs. Chapter 12 of this 

NDP is dedicated to water resources. 

South Africa has formulated and implemented 

legislation that translates IWRM into law and 

The essence of the National Water 

Master Plan and the SADC Vision for 
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makes provision for its practical 

implementation. The publication of the 

National Water Resources Strategy is the 

culmination of a process of public consultation.  

 

Water Life and the Environment is 

highlighted (and Botswana’s Vision 

2016) as well as a Water Conservation 

and Demand Management was 

completed, adopted and published 2006. 

All affected stakeholders were consulted 

and engaged.  

Catchments Management Agencies (CMAs) 

will be established for the Water Management 

Areas. These will spearhead IWRM at the local 

level. 

A Water Law is being formulated based 

on the review process of Botswana’s 

National Water Master Plan. The same 

review is also based on the SADC water 

policy and strategy, which addresses 

sound water resources management. 

The Inkomati CMA has been established and 

the Crocodile CMA is in the process of being 

established. 

A proposal which was submitted to 

UNDP – GEF (accruing multiple global 

benefits through IWRM/WE Planning: A 

demonstration project for sub-Saharan 

Africa) was approved for co-financing 

with the government of Botswana and 

GWP in 2013. 

The Department of Water and Sanitation has 

developed a strategy on Water for Growth and 

Development (W4GD) within the 

Masibambane III (lets work together), a multi-

donor, sector- wide approach to water use and 

development in South Africa. The strategy is 

currently going through intensive consultation 

in the country. 

The Department of Water & Sanitation 

and the Botswana Country Water 

Partnership embarked on the 

development of the IWRM/WE Plan. Part 

of the UNDP- GEF project will be a pilot 

project on “Water Conservation through 

conjunctive use of grey water re-use and 

harvested rainwater in schools within 

Botswana”. 

Source: Adapted from GWP (2008:41). 

South Africa has 21 major dams that serve as storage or water collection facilities of water sources 

situated elsewhere, whereas Botswana’s water sources are affected by the Kalahari Desert. Although 

there are similarities with parts of South Africa, in terms of climate, hydrological conditions and 

governance arrangements the two regions are very different. The similarities between the two 

countries lend themselves to implementing the IWRM principles. The government is accountable for 

the water resources in South Africa. In South Africa DWS is the custodian of the National Water Act 

of 1998 while Botswana’s government has the responsibility of managing water resources in terms of 

the National Water Policy of 2012.    

By way of comparison, Botswana is very dry, and is prone to recurring droughts; South Africa is 

comparatively humid and has limited water resources. Due to limited surface water resources, both 
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countries depend largely on groundwater reserves, particularly for agricultural, domestic, and mining 

needs. Existing water resources in both countries are under increasing pressure due to rising 

consumption, pollution, and climate change, which is expected to result in reduced rainfall over most 

of the southern African region. The MLM is affected by this water-scarce environment, with few 

opportunities to increase water supplies. With this in mind future solutions are limited; the situation 

calls for careful water demand management and resource conservation.  

South Africa is a nation of 58 million people and the country’s second largest city, Cape Town, has a 

population of 3.4 million. Botswana, on the other hand, is a nation of only 2 million people, with 

approximately 200 000 living in Gaborone, the country’s capital. In other words, the population of 

Cape Town is nearly twice the size of the entire country of Botswana, (Farrington, 2015:22).      

It is evident that in terms of comparison, the IWRM approach in South Africa and Botswana should be 

similar in many aspects and this also applies to the MLM – both countries have to augment water 

services through groundwater reserves. In the context of climate and environment, South Africa is 

mostly semiarid, but is subtropical along the east coast, with sunny days and cool nights. Botswana is 

semiarid, and experiences warm winters and hot summers. The prime similarity is that both countries 

are water scarce. 

Environmentally, South Africa lacks important arterial rivers and requires extensive water 

conservation and control measures. The demand for water usage outpaces supply; there is pollution of 

rivers from agricultural runoff and urban discharge is increasing at an alarming pace. Furthermore, air 

pollution results in acid rain and soil erosion is having a negative effect on the vegetation and forests. 

In Botswana there is desertification and overgrazing and the limited freshwater resource is reaching 

drastic proportions (Farrington, 2015:45).  

Water-related challenges in South Africa and Botswana have motivated both countries to look beyond 

‘business as usual’ approaches to more integrated solutions for water as a driver of human 

development. In both these countries an Integrated Water Resources Management (IWRM) strategy 

represents a ‘long term solution’. The goal of this strategy is to improve people’s livelihoods and 

welfare and contribute to sustained economic growth, economic diversification, social justice and 

poverty eradication through efficient, equitable and sustainable water resources development and 

management. 

The IWRM has to integrate all relevant sectors. An appropriate, efficient water resources management 

must be introduced. Both countries will then be in a position to elevate agricultural production and 
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food security, expand the number of people accessing potable water and proper sanitation, increase 

and improve water delivery services, and as a result diversify the economy (Farrington, 2015: 7). 

2.3.7.2 Comparison of IWRM water resources infrastructure   

South African water resources infrastructure  

Water services infrastructure is a critical element in the water services value chain, linking the water 

resource, its treatment and its conveyance with the user and customer. Effective infrastructure 

planning, maintenance, operations and management are of utmost importance and require appropriate 

institutional as well as financial resources. It is essential that a life cycle planning and management 

approach be adopted focusing on life after construction, which comprises more than 80% of the life 

cycle cost as well as actual delivery (DWS, 2013:128). 

South Africa has relatively well-developed water resources and water services infrastructure, but there 

are a number of serious challenges pertaining to the maintenance and refurbishment of infrastructure 

and the cost of construction and maintenance thereof. Effective asset management must be addressed 

to ensure the sustainability of the infrastructure and to reduce water loss from poorly maintained 

infrastructure. Many dams and associated water resource infrastructure components were built more 

than 40 years ago and must be upgraded (DWA, 2013:27). Extensive irrigation areas are frequently 

supplied from long canal systems that need to be refurbished.  

During the financial year 2013 the DWS allocated funding for the maintenance, rehabilitation and 

refurbishment of government-owned water infrastructure through a business plan that was approved 

by the national Treasury. The plan included rehabilitation of 25 dams that needed urgent attention. 

The WSA and Water Boards also prioritised infrastructure that needed special attention.  

Municipalities such as Madibeng Local Municipality benefited from this plan by accessing funding 

from the Municipal Water Infrastructure Grant (MWIG), the Regional Bulk Infrastructure Grant 

(RBIG) and the Municipal Infrastructure Grant (DWS, 2013:31).  

Investment in water infrastructure by the DWS has been a priority and the implementation of the 

following major departmental water resource infrastructure projects can be singled out. Some are in 

progress while several had been completed: 

 De Hoop Dam on the Steelpoort River, an important tributary of the Olifants River in 

Mpumalanga Province (in process); 

 Major pipelines to deliver water to Sekhukhune Plateau (in process); 



 

 

81 

 

 Major Crocodile-Mokololo pipelines water augmentation project to supply Lephalale in 

Limpopo Province (completed); 

 The Vaal River augmentation water project, comprising major pumping stations and pipelines 

from the Vaal River to Secunda to augment supply to Eskom, Sasol and other strategic users 

on the Mpumalanga Highveld (in process); and  

 Phase 2 of the Lesotho Highlands Water Project (LHWP) comprising the Polihali Dam as the 

primary component, is being prepared for implementation by the South African and Lesotho 

governments through the Lesotho Highlands Development Authority (LHDA). Completion is 

expected in 2020 (DWA, 2013:31) (in process).  

Botswana water resources infrastructure   

The government of Botswana has been anticipating water shortages throughout the country for the last 

two decades and has already commenced management strategies to provide the country’s citizens and 

industries with plentiful and reliable water sources (DOA, 2013:134). 

Botswana’s water sector is undergoing restructuring and institutional re-arrangement to streamline its 

water resources management and supply with the aim of increasing efficiency and accountability and 

providing an enabling environment through policy formulation (SADC, 2013:12). Several challenges 

have been encountered in terms of the skills gap in the sector; water losses in the reticulation systems; 

as well as lack of additional dam sites to increase the water supply beyond the existing dams. Other 

challenges include the need to use shared waters to meet the growing water demand as well as 

challenges due to climate change (Parida et al., 2006:31). 

Major water infrastructure in Botswana includes dams and water transfer schemes. The existing and 

planned major dams for water supply are located in the Limpopo River basin, Letstibo, Nnyane, 

Bokaa, Shashe, Ntimbale and Digatlhong. Existing major dams are functional and supply water to the 

communities in Botswana. Two additional dams, the Lotsane and Thuni dams are under construction 

(Parida et al., 2006:43). Figure 10 below illustrates the major rivers and dams that supply water to 

Botswana.  

The Limpopo River basin is in the eastern part of the country where the Limpopo River forms the 

eastern border between Botswana and South Africa. Most rivers in eastern Botswana drain into the 

Limpopo River. The basin is very important to Botswana for water resources and most of Botswana’s 

dams are located in that river basin. The Digatlhong Dam, which was completed in 2015, is the largest 

in Botswana with a capacity of close to 400 million cubic metres. 
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The government of Botswana is turning to extensive, costly projects in an effort to ensure the country 

against future crises. It will join a South African scheme to pipe water from Lesotho, a heavily 

forested mountain country that is a rare water tower for the region. Another pipeline will snake down 

from the Zambezi to the north. Both will require massive capital investment, and will give upstream 

countries considerable bargaining power over their neighbours.  

 

Figure 10: Major river drainage basins in Botswana 

Source: Based on a figure featured in UNDP, 2011:36. 

An outline of the current availability of water resources ‘on the ground’ in Botswana shows that there 

are no major infrastructure such as dams or weirs on either the Molopo River or the Nossob River 

within Botswana or along its borders (UNDP, 2013:61). There are some water reservoirs, however, 

which are supplied from a groundwater well-field or from water tanks. Water from the storage facility 

is gravity-fed and access to the water is either by troughs or centrally located public standpipes (taps). 

The available water resources are limited in terms of quantity. Borehole water levels are declining and 

the yields are extremely low. Groundwater recharge is poor largely due to over-utilisation, and over-

pumping of boreholes as well as the lack of monitoring groundwater levels (UNDP, 2013:12). 



 

 

83 

 

According to Rahm et al. (2008:22), Botswana is at a water divide. It has developed its water 

resources at great expense and is wasting approximately half thereof through inefficient management 

practices and uncontrolled leaks. The government has not implemented mandatory monitoring nor 

does it report the losses to its suppliers. Moreover, user inefficiency and waste have simply been 

ignored. The demand for water is escalating as the population becomes more affluent. Sources are 

running low and sites for future development have not been identified. In time, the cost of such 

development projects will of course escalate. Whether the country can continue on this path depends 

on the depth of the government’s financial resources. There is a significant commitment by the 

government to move from a supply-oriented position to a water demand management strategy which 

conforms with the integrated water resources management (IWRM) principles. Notably, the country is 

in a transition phase with the introduction of a Water Sector Reform (WSR) programme, which it is 

hoped will play a major role in the transformation of water services in Botswana. The development 

and implementation of a dynamic IWRM plan could address both national and transboundary water 

management priorities as well as contribute to regional knowledge management processes. 

Furthermore, the process could create an increased awareness and capacity of national and regional 

stakeholders to engage in the IWRM process (Thomas, 2003:229). 

South Africa and Botswana have a collective responsibility to assess, plan and maintain water 

resources for, inter alia, domestic, agriculture, commercial and industrial use in their respective 

countries by ensuring that they develop planning strategies to address water challenges at local level 

management. Major challenges experienced by both countries are water scarcity, climate change and 

fast growing populations. There must be positive action on the effective use of water and its 

conservation so that future generations can benefit. Municipal managerial officials currently lack the 

necessary skills and are unable to meet the water services demand and manage groundwater resources 

effectively.  

2.3.7.3 The Western Cape’s water situation 

The Western Cape Province is situated on the south western tip of the African continent and is one of 

the nine provinces of South Africa. The province is also home to South Africa’s oldest city, Cape 

Town. The Western Cape’s natural beauty, complemented by its hospitality, cultural diversity, 

excellent wine and cuisine, make the province a popular tourist attractions. An approximate 11.3% of 

the national population of South Africa, about 6.29 million people, live in the Western Cape on 129 

370 km² of land. Afrikaans is spoken by the majority of residents, with isiXhosa and English being the 

other main languages (Pegram & Baleta, 2014:134). 
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The Western Cape is facing a water crisis driven by a massive backlog in water infrastructure 

maintenance and investment; recurrent droughts driven by climatic variation; glaring inequities in 

access to water; and deteriorating water quality. By 2018, as a result of an intensified drought crisis 

the city of Cape Town has experienced severe water shortages. Since the early onset of the drought – 

in 2015 – there has been a significant impact on economic growth and on the wellbeing of everyone in 

the Western Cape Province. Currently (2018), it appears that conditions will deteriorate even further 

unless the issue is addressed as a matter of urgency.  

The city of Cape Town falls within the Berg WMA and is supplied with water from surrounding 

catchments via an inter-basin transfer. The Western Cape Water supply system (WCWSS) supplies 

raw water and storage and conveyance infrastructure to Cape Town and surrounding towns as well as 

to other urban areas and also water for agricultural purposes. Various components of the WCWSS are 

owned by and operated by DWA, Eskom and the city. 

The Western Cape continues to deplete its resources while looking to water-rich areas to ensure its 

long term growth and sustainability. This will have significant social, political and economic 

consequences. Awareness of climate change over the past decade has focused broad attention on water 

as a key resource under threat. This increasing water scarcity will have dire effects on agriculture, 

energy, trade, and the environment (Pegram & Baleta, 2014:42). 

The challenge of managing the Western Cape’s limited water resources is to achieve economic and 

social justice. Historically, water planning has focused on water resources infrastructure development 

and operations, supported by demand management initiatives to reconcile water requirements and 

availability. However, as limited water resources are developed and utilised more heavily, catchment 

quantity and quality stress are increasing. The resulting complexity in management and use requires a 

shift towards improved governance and a balancing of competing economic, social and ecological 

interests (WSDP, 2010:123). 

Climate change adds to the severity of the situation. There has been a significant decrease in rainfall 

and an increase of temperature in the central and Western Cape; an increased frequency of extremes 

including drought; and a change of the temporal and spatial nature of the rainfall in the eastern part of 

the Western Cape. The effects of this climate change have also had a negative impact on agriculture in 

the region. Unsustainable urban design, which does not take account of the future extreme events 

including floods, may furthermore be at risk of damage (Van Niekerk et al. 2010:147). 

At the beginning of 2018 the Western Cape and the Northern Cape were identified as provinces 

experiencing disastrous drought conditions. These conditions had profound and negative implications 
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on the economies of the affected provinces and on the economy of the country as a whole. The 

situation was compounded by climate change and the growing demand for water resources by an 

increasing population. Solutions in place included water restrictions on all surface and groundwater 

abstractions within the Western Cape; the removal of invasive alien species; the procurement and 

transportation of fodder to affected farmers; rainwater harvesting and re-use of grey water, and 

aggressive awareness campaigns (Turner et al., 2015:19).  

The Inter-Ministerial Task Team (IMTT) was established and it adopted an integrated communication 

strategy. The researcher attends these meetings representing the department of Water and Sanitation 

(DWS). The committee maintains oversight of the implementation of funded projects and reports 

regularly to parliament. As for the way forward, a national disaster was declared on 14 February 2018 

and the process of publishing this in the Government Gazette is under way. Robust public awareness 

advocacy and community road shows were commenced immediately.  

Solutions mooted include drilling and refurbishment of boreholes; an audit on the state of waste water 

treatment works and water treatment works; the deployment of 100 artisans and water and wastewater 

process controllers to needy municipalities; and the training of municipal officials on water treatment 

processes. To maintain the reduction of water use and improve water use efficiency, the Western Cape 

Province undertook to: 

 repair end-user leaks; 

 re-use treated effluent; and  

 offer education and awareness programmes (WSDP, 2010:128). 

2.4 CONCEPTUALISING KEY WATER-RELATED CONCEPTS 

Water is one of the most fundamental and indispensable natural resources. It is essential to life and the 

quality of livelihood and to the environment, food production, hygiene, industry and power generation 

(DWAF, 2011:17). To arrive at operational definitions for key concepts used in the section below, it is 

necessary to clarify the origin and significance of key concepts such as water, surface water, 

groundwater, storm water, the hydrological water cycle and wastewater. 

2.4.1 Surface, ground and storm-water 

Water is fundamental to a healthy life, conserving the environment, food production, industrial 

production, power generation and it contributes to economic growth. Thompson (2006: 3) accentuates 

that water should be protected, used, developed, conserved, managed and controlled in a sustainable 

manner so that future generations will benefit from such action.   
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Water is a complex resource that is closely linked to food and energy systems. The way these three 

systems intersect is described as the food-water-energy nexus (Hanlon et al., 2013: 26) and comprises 

a broad set of stakeholders. Effective water resources management should not only consider the 

multiplicity of water users, but also the broader context of the economic, social and political 

landscape; as well as changing demographics, geopolitical aspects, climate change and economic 

turmoil (UNEP, 2012:36).   

According to Rosenberg et.al, (2000:2), the location of various types of water and their percentage 

distribution is as follows: 

 Oceans - 98%  

 Ice sheets and glaciers - 1.99% 

 Groundwater - 0.62% 

 Atmosphere - 0.29% 

 Fresh water lakes - 0.01% 

 Inland seas and salt water lakes - 0.05% 

 Soil moisture  - 0.004% 

 Rivers - 0.001% 

Approximately 97 % of the water on the earth is salt water which contains high levels of salt and other 

minerals. Humans cannot consume this water. Although the salt can be removed, it is a difficult and 

expensive process. About 2% of the water on earth is in the form of glacier ice at the North and South 

Poles. This ice is fresh water and can be melted, however, it is too far from human habitation to be 

useful. Less than 1% of all the water on earth is fresh water that can actually be used. Human beings 

use this small quantity of water for, inter alia, drinking, transportation, heating and cooling and 

industry (Clarke, 1991:97). 

It takes an individual molecule of water from a few days to thousands of years to complete the 

hydrological water cycle (on this cycle see below) from ocean to atmosphere to land to ocean where it 

is trapped in ice for an extended timeframe (Rosenberg, 2000:128).  

Surface water is water on the ground surface of the planet such as in streams, rivers, lakes, wetlands, 

or oceans and can be contrasted with groundwater (see below). Saline surface water is replenished by 

precipitation and through groundwater. It is lost through evaporation, seepage into the ground where it 

becomes groundwater and is used by plants for transpiration. It is extracted by mankind to sustain life, 

for agriculture, industry or is discharged to the sea where it becomes saline. South Africa is primarily 

mhtml:file://E:/Surface%20water%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!https://en.wikipedia.org/wiki/Water
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mhtml:file://E:/Surface%20water%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!https://en.wikipedia.org/wiki/River
mhtml:file://E:/Surface%20water%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!https://en.wikipedia.org/wiki/Lake
mhtml:file://E:/Surface%20water%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!https://en.wikipedia.org/wiki/Wetland
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mhtml:file://E:/Surface%20water%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!https://en.wikipedia.org/wiki/Salinity
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dependent on surface water resources for most of its urban, industrial and irrigation water needs 

(Kelbe & Germishuyse, 2010:25). 

Thompson (2006:11) underscores that surface water resources are the largest and most important in 

South Africa. Most of the water in rivers and streams can only be accessed through storage in dams. 

Some water is also lost through spillage of flood waters into the ocean when it cannot be controlled by 

dams. Kelbe and Germishuyse (2010:25) assert that surface water is a term used to distinguish it from 

underground water. Technically, surface water can be classified on the basis of its phase (gaseous, 

liquid or solid), or its setting/location (precipitation, springs, rivers, streams, lakes, dams, wetlands, 

estuaries, etc.). Surface water is thus water collected as a result of the hydrological cycle. South Africa 

is primarily dependent on these resources for most of its urban, industrial and irrigation water supply 

needs. 

One of the cornerstones of the IWRM philosophy is that the fundamental management unit for water 

should be a ‘river basin’ or ‘surface water catchment’. In accordance with this guiding principle, many 

countries manage their water by river basin authorities and other catchment water management 

authorities which have been created. The MLM falls under the Crocodile River catchment 

management area and should participate and contribute in decision making for the purposes of water 

services delivery within its municipal boundaries. 

Groundwater is often referred to as “hidden resources” because it cannot be seen. The only way 

hydro-geologists can ‘see’ the resources and measure many of its characteristics is through boreholes 

or wells that penetrate an aquifer (Cobbing et al., 2014:5). Approximately two-thirds of South Africa’s 

population depends on groundwater for their domestic needs (DWA, 2013:161). Johannesburg’s 

earliest safe water supply was groundwater, first from springs and then pumped from the dolomite 

aquifers to the southwest of the city. Both Pretoria and Johannesburg still rely on groundwater for a 

proportion of its current water supply (Dippenaar, 2013:5). Fuggle and Rabie (2005:304) refer to the 

term ‘groundwater’ as any water found below the ground surface in aquifers, cracks spaces in rocks, 

and unconsolidated sediments in the form of permafrost and as soil moisture. Groundwater flows 

naturally upwards (against gravitational force) to the ground surface through springs and seeps. 

Furthermore, it can form oases and swamps and may also be tapped artificially by digging wells and 

drilling boreholes.  

Groundwater is found in two broadly defined layers of the soil, the ‘zone of creation’, where gaps in 

soil are filled with both air and water and further down, the ‘zone of saturation’ where gaps are 
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completely filled with water. The boundary between these two zones is known as the water table 

which rises or falls as the volume of groundwater changes (Cobbing et al., 2014:16) 

Groundwater has certain advantages over surface water that can make it particularly suitable for basic 

water supply, especially in rural areas where technical skills, funding and materials may be in short 

supply. These advantages are summarised as follows: i) Groundwater is a ‘proximal resource’ that is 

found close to where it is needed. ii) Groundwater is resistant to the effects of drought. iii) The natural 

microbiological quality of groundwater is generally good but precautionary treatment (e.g. 

chlorination) is still recommended. iv) Groundwater can be developed incrementally as funds and 

skills permit and as increasing demands dictate (Cobbing et al., 2014:6).  

Moreover, groundwater has great potential for domestic water supplies in South Africa, whereas 

surface water resources are often limited or are far a distance away from the area of supply. However, 

many of the observations about the relationship between groundwater and surface water’s operation 

and maintenance are the same as associated with sustainability. Groundwater is also important for 

development in both agriculture and industry and can thus promote socio-economic development.  

However, abstraction of contaminated groundwater for public use can have a detrimental effect on 

health. Cobbing et al. (2014: 5), explain that groundwater in South Africa is often seen as unreliable 

whereas instead it is likely that poor operation and maintenance plans that are at fault. In other words 

it is difficult to manage groundwater schemes; they are often neglected due to lack of collaboration 

among the affected stakeholders.   

Unfortunately, groundwater resources are poorly understood by the general public. Water resources 

professionals are more appreciative of their value and approximately 15 million South Africans rely 

on groundwater to some degree, particularly in the drier western regions of the country. Groundwater 

has several important features and characteristics that must be conveyed to public decision-makers, 

water resource managers and planners as well as to the public. These include the following: 

 Groundwater is often present where there is no surface water. This makes it an ideal source of 

water for small rural communities, villages, small towns and coastal holiday resorts during the 

high demand in summer; 

 It is generally cheaper to develop and manage groundwater resources than surface water; 

 The quality of groundwater is often such that it does not require treatment prior to reticulation, 

particularly if protected against contamination; 

 It is generally more environmentally friendly to develop groundwater resources than dams; and 



 

 

89 

 

 Groundwater is usually less susceptible to variations in rainfall and periods of drought (RSA, 

1997:14). 

Storing groundwater is often seen as the best option for rural communities, but is generally 

constrained by limited knowledge and availability (Jonker, 2014:35). Therefore, public policies to 

improve groundwater identification, development, demarcation, assessment, management and 

monitoring are required urgently. Groundwater is often the answer when the there is a need to extend 

water delivery to unserved populations while maintaining supplies to those already served. However, 

caution must be exercised to avoid over-extraction of groundwater to increase water demand; this may 

result in a decline in groundwater levels and/or drying up of wells or springs, or contamination of 

wells by salt water intrusion in coastal areas.  

Groundwater may often be used as a potable source of water without treatment, providing water 

managers with useful options for dispersed smaller communities. However, polluted groundwater may 

take a very long time to remediate, and precautionary protection from pollution is strongly 

recommended. This may include oversight of waste management practices in the catchment. 

Integrating all water stakeholders at the MLM would be useful in monitoring for possible pollution 

and taking precautionary measures before using ground water (GWP, 2000:15[on-line]). 

IWRM is not just about managing physical resources, it is also about reforming human systems to 

enable people, women as well as men, to benefit from those resources and to protect and manage 

them. Integrated water resources management is a comprehensive process for the sustainable 

development, allocation and monitoring of water resources and their use in the context of social, 

economic and environmental objectives. The integration of groundwater into the IWRM paradigm can 

provide important benefits for both the water managers and the societies that they serve. 

Storm-water is a term used to describe water that originates during precipitation (rain) events. It may 

also be used to apply to water that originates from melting snow or runoff water from overwatering 

that enters the storm water systems. Storm-water that does not soak into the ground becomes surface 

runoff, which either flows directly into surface waterways or is channelled into storm-water sewers, 

which eventually discharge into surface water. The goals of storm-water management support the 

philosophy of lessening the impact of storm-water flow through and off developed areas. Storm-water 

is a water resource in terms of the National Water Act, Act 36 of 1998. (Thompson, 2006:555). 

Storm-water management is based on the need to protect the health, welfare and safety of the public, 

and to protect property from flood hazards by safely routing and discharging storm-water from 

dwellings and other developments. It also includes improving the quality of life of affected 
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communities affected by flood hazards; to conserve storm-water and make storm-water available to 

the public for beneficial uses. It must be aware of the responsibility to preserve the natural 

environment and to provide the optimum methods of controlling runoff. Thompson (2006:568) 

underscores that the management of storm-water in South Africa is the responsibility of local 

government authorities. Municipalities should plan, design and construct plans to deal with storm-

water in the areas under their control.   

2.4.2 Hydrological water cycle 

The National Water Act, 36 of 1998 describes water as “…a scarce and unevenly distributed national 

resource which occurs in many different forms which are all part of a unitary, interdependent cycle”. 

The hydrological cycle is a complex system, where processes occur (such as water seepage, 

transpiration, precipitation, infiltration, evaporation, surface water runoff, recharge of underground 

water aquifers, re-infiltration, and moisture recycling) and ecosystems (such as rivers, wetlands, 

groundwater, lakes, dams, groundwater and the sea) are interconnected and interdependent, with only 

one direction of flow, namely downstream (Cech, 2010:27). 

The hydrological cycle involves the continuous movement of water above, on, and below the ground 

surface of the earth. The water on the earth’s surface transpires as streams, lakes, and wetlands as well 

as bays and oceans. Surface water also includes the solid forms of water, namely snow and ice. The 

water below the ground surface of the earth is primarily groundwater, but it also includes soil water. 

The term ‘hydro’ refers to water while geology refers to the study of the earth’s crust. According to 

Patric et al. (2008:22), hydrological aspects of potable water consist of information regarding the 

nature and extent of surface and underground water, surface water drainage, and water catchments of a 

specific area such as the MLM.   

IWRM discourse often focuses on the integration of the three ‘E’s’: economic, environment and 

equity. However, these are by no means all of the many integrated dimensions of the approach. IWRM 

also includes the integration of several elements such as land and water issues, freshwater and coastal 

zones, water quantity and quality, differing upstream and downstream interests, and interaction 

between surface-water and groundwater resources (GWP, 2000:127[on-line]). 

The hydrological cycle is commonly illustrated in a simplified diagram which reveals only the major 

transfers of water between continents and oceans (see Figure 11). However, to understand the intricate 

hydrologic processes and manage water resources, the cycle must be viewed in a wide range of scales 

and as having considerable variability in time and space. Precipitation, which is the source of virtually 
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all fresh water in the hydrological cycle, falls virtually everywhere, but its distribution is exceedingly 

inconsistent. 

Together, evaporation, transpiration and sublimation, plus volcanic emissions, account for almost all 

the water vapour in the atmosphere that is not introduced through human activities. Evaporation from 

the oceans is the vehicle which drive the surface-to-atmosphere segment of the hydrologic cycle 

(Patrick et al., 2008:22). The hydrological cycle is often described as a continuous movement of water 

above, on and below the surface of the earth (Winter et al, 2002:2). Thompson (2005:3) accentuates 

that the natural water cycle and its relationship on earth govern the availability of water. Figure 11 

illustrates how water in its many forms is part of an intricate, integrated system. 

 

Figure 11: The hydrological water cycle  

Source: Department of Water and Sanitation (DWS), 2017b:111. 

Studies reveal that in the hydrological cycle the evaporation process by which water changes from a 

liquid to a gas from oceans, seas, and other bodies of water (lakes, rivers, streams etc.) provides 

approximately 90% of the moisture in the atmosphere. Most of the remaining 10% moisture found in 

the atmosphere is released by plants through transpiration (Rosenberg, 2000:123). After the water 

enters the lower atmospheres, rising air currents carry it upwards, often high into the atmosphere 

where the air is cooler.  
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 In the cool air, water vapour is more likely to condense from a gas to a liquid to form cloud droplets 

which can then grow and produce precipitation, such as rain, snow, sleet, freezing rain and hail, 

depending on the ambient conditions.  

In other words, the hydrological cycle is a primary mechanism to transport water from the atmosphere 

back to the earth’s surface. Society is dependent upon the resilience of water resources and the 

associated ecosystem services provided indirectly such as regulating water purification and supporting 

services of the hydrological cycle. 

 

According to Rosenberg (2000:111), for scientists, five primary processes are included in the 

hydrologic cycle: 

 Condensation is the process by which water vapour changes its physical state from a vapour to 

a liquid. Water vapour condenses onto small airborne particles to form dew, fog, or clouds. 

Condensation is brought about by cooling of the air or by increasing the amount of vapour in 

the air to its saturation point. When water vapour condenses back into a liquid state, the 

same large amount of heat (600 calories of energy per gram) that was needed to convert it 

into a vapour is released into the environment. 

 Precipitation is the process that occurs when any and all forms of water particles fall from the 

atmosphere and reach the ground surface. The ice-crystal formation process occurs when ice 

develops in clouds or in cloud formations high in the atmosphere in freezing temperatures. 

When nearby water droplets approach the crystals, some droplets evaporate and condense on 

the crystals. The crystals grow in size and drop as snow or ice pellets. Occasionally, as the 

pellets fall through lower elevation air, they melt and change into raindrops.   

 Infiltration is the physical process which involves the movement of water through the 

boundary area where the atmosphere interfaces with the soil. The surface phenomenon is 

governed by the soil surface conditions. The infiltration rate depends on the puddling of the 

water at the soil surface through the impact of raindrops; the texture and structure of the soil; 

the initial soil moisture content; the decreasing water concentration as the water seeps deeper 

into the soil filling up the pores in the soil matrices; the changes in the soil composition, and 

the swelling of the wetted soil which in turn closes the cracks in the soil. Water that is 

infiltrated and stored in the soil can also become evapo-transpired or subsurface runoff.  
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 Runoffs flow from a drainage basin or watershed that appears in ground surface streams. It 

generally consists of a flow that is unaffected by artificial diversions, storage or other works 

that a society might have on or in a stream channel. The flow is made up partly of 

precipitation that falls directly on the stream; surface runoff that flows over the land surface 

and through channels; subsurface runoff that infiltrates the surface soils and moves laterally 

towards the stream; and groundwater runoff from deep percolation through the soil horizons. 

When each of the components flows and enters the stream, they form the total runoff which 

is referred to as stream flow. It is generally regarded as direct runoff or base flow. 

 Evaporation occurs when the physical state of water is changed from a liquid to a gaseous 

state. A considerable amount of heat, approximately 600 calories of energy for each gram of 

water is exchanged during the change of state. Solar radiation and other factors such as air 

temperature, vapour pressure, wind and atmospheric pressure affect the amount of natural 

evaporation that takes place in any geographic area. Raindrops and free water surfaces such 

as seas or lakes can evaporate. Evaporation can also take place from water settled on 

vegetation, soil, rocks and snow. Furthermore, evaporation is caused by human activity. 

Evaporated moisture is lifted into the atmosphere from the ocean, land surfaces, and water 

bodies as water vapour. Some vapour always exists in the atmosphere. 

The continuous circulation of water in the ocean, the atmosphere, and on land is fundamental for the 

availability of water on the planet. For the purposes of managing water resources, it is necessary to 

realise the unity of the water cycle, as explained above. The ecosystems involved in the hydrological 

water cycle provide people, plants and animals with a range of goods and services such as water, 

nature conservation, biodiversity, recreation and beauty. All water in the water cycle, whether on land, 

underground or in surface channels, falling on, flowing through or infiltrating between such systems, 

is treated as part of the common water resources, and therefore, falls under the protection and 

management of the National Water Act, 36 of 1998 (DWAF, 2000d:14).  

The National Water Act (NWA) 36 of 1998 is one of the most modern and comprehensive pieces of 

legislation globally (Schreiner & van Koppen, 2014:550). The Act refers to water resources, which 

include ground- and surface water. It seldom addresses specific ground-and-surface water issues 

because the NWA recognises a unitary hydrological cycle and embraces IWRM. The Act requires the 

compilation of a NWRS and identifies concerns that need to be addressed by such a strategy. These 

issues include water use for strategic purposes and promotion of holistic and integrated water 

management in a river catchment (elaborated upon in chapter 3). 
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2.4.3 Wastewater 

Wastewater is defined as a combination of one or more of the following: 

 domestic effluent consisting of black water (excreta, urine and faecal sludge) and grey water 

(kitchen and bathing wastewater);  

 water from commercial establishments and institutions, including hospitals; 

 industrial effluent, storm-water and other urban run-off; and  

 agricultural, horticultural and aquaculture effluent, either dissolved or as suspended matter 

(UN-Water, 2014:114). 

Swartz et al. (2004: 36) define wastewater as “spent or used water dissolved or suspended, discharged 

from homes, commercially established, farms and industries”. The direct re-use of treated wastewater 

can result in a risk to public and health safety. It must be managed carefully and be subjected to water 

quality management and control. Advanced treatment technologies, sufficient operating capacity and 

proper monitoring of all processes and quality of potable water, is essential.  

Environmental conditions arising from inadequate or non-existent wastewater management pose 

significant threats to human health, well-being and economic activity. The Waste Water Treatment 

Works (WWTW) industry in South Africa has grown rapidly from a small base. However, it is 

currently unregulated in terms of process design and construction materials. Most suppliers are not 

process experts but rather entrepreneurs who have funded the development of their product using 

limited resources (Gaydon, 2015:15). Used/grey water must be cleaned to a certain standard before it 

can be released or discharged downstream to the users (Thompson, 2006:423)  

Gaydon (2015:3) discusses wastewater treatment (inclusive of package plants) saying it is a common 

form of service utility of sewage treatment for small communities where sewerage reticulation is 

lacking due to inadequate space, difficult terrain and remote areas. Here standards set must be much 

higher than the effluent quality obtained from simple septic tank systems.  

Untreated or inadequately treated wastewater can cause serious problems. Wastewater management 

should consider the sustainable management thereof from source to re-entry into the environment 

(‘reuse/disposal’ in the sanitation service chain) and not only concentrate on single or selected areas or 

segments of the service provision process (Barrow, 1998:171). According to regulations promulgated 

under section 9 and 10 of the Water Services Act of 1997, grey water is essentially wastewater that 

does not contain significant amounts of faecal pollution (i.e. no sewage discharge). 
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The wastewater management monitoring system and the Green Drop certification programme was 

launched in South Africa in 2008. It is an incentive-based wastewater quality management regulation 

that supports progressive implementation and improvement of wastewater management. The Green 

Drop process examines the performance of wastewater treatment works against specified standards 

and requirements and raises the profile of wastewater treatment awareness among local governments, 

the media and the public. The strategy is based on identifying poor performing municipalities and 

correcting the identified shortcomings along with the introduction of a competition between 

municipalities and benchmarking in a market where competition is difficult to implement. The 

programme has been described as informative and educational by design and has inherent capacity-

building characteristics (DWA, 2011:42). Consideration of a number of performance areas gives an 

overall wastewater system score, which leads to the system being categorised into one of five 

categories ranging from ‘critical’ to ‘excellent’. The systems that achieve ‘excellence’ are awarded 

‘Green Drop’ status. However, the system has highlighted gaps and exposed the lack of management 

skills, qualified engineers and good governance in a number of municipalities. Inefficient policies, 

slack enforcement, corruption and the lack of adequate infrastructure have been exposed and these 

must be addressed.  

Wastewater must be acknowledged as one of the greatest untapped opportunities to enhance 

sustainable development. A fundamental purpose of IWRM is to promote this objective. Water 

managers should be able to manage their surface water resources and also deal with wastewater. It is 

important for water users to know the origin and the end point of wastewater. MLM should 

communicate the importance of water pollution so that downstream users are not the recipients of 

polluted water supplies.  

2.4.4 Desalination 

Desalination refers to reducing the salinity of water by means of a particular treatment process. All 

naturally occurring waters contain dissolved substances which contribute to their varying salinity. 

Desalination processes convert a portion of the saline feed water into a product stream of reduced 

salinity. A simplistic view is that desalination processes split the saline feed stream into a stream of 

desalinated (fresh) water and a concentrated brine stream by utilising energy (Turner et al., 2015:4). 

South Africa is a water scarce country and insufficient water could well become a limiting factor in 

sustaining social and economic development in the region in the future. Historically, the problem has 

been addressed by exploiting and transferring fresh surface water supplies to economic hubs and the 

interior of the country via schemes such as the Tugela-Vaal and the Lesotho Highlands projects. 
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However, many coastal cities, particularly in the Western Cape are outgrowing the natural fresh water 

resources available to them. The Western Cape is reaching the stage where the fresh water resources 

within its boundaries is nearly fully utilised and it has become necessary to investigate alternative 

sources of ‘new water’ to augment existing supplies. The department of water and sanitation’s 

National Desalination Strategy and the Draft National Strategy for Water Re-use have highlighted the 

need to consider desalination and the re-use of water in future water supply schemes (DWA, 

2011:175). 

The last three decades, significant development and improvements have been made both 

internationally and locally in the use of membrane technology. This has meant that the technology of 

desalination and advanced water reclamation schemes have gained popularity as a means of providing 

an alternate water resource. Desalination by reverse osmosis is now being suggested in discussions on 

the future supply of water in South Africa not only by the general water community, but also at 

ministerial level. The researcher conducted a literature review on the topic of re-use and desalination 

of water to put the treatment approach and technology into context and provide an understanding of 

the current state-of-the art treatment processes and configurations and how these relate to the 

technology used at the plants investigated in this research project (Davis, 2011:201).  

Currently, desalination is process applied in developed countries that have the financial capability, 

because it is an expensive undertaking. If the technology continues to produce new methods and better 

solutions to the issues that exist today, countries that are facing drought, competition for water, and 

overpopulation could take advantage of this new water resource. Although there are concerns in the 

scientific world about replacing our current overuse of water with complete reliance on sea water, it 

would undoubtedly be an option for those who struggle to survive and maintain their standard of 

living. 

In Western Cape the use of thermal desalination processes would be limited to situations where 

cogeneration of electricity and water can be carried out. An example would be beside a nuclear power 

station facility where seawater could be used for both cooling of the power station and the generation 

of fresh water from seawater by utilising the waste heat available. In this instance the seawater intake 

and brine outfall facilities could also be shared. According to the department of energy (DOE, 2010: 

58) a desalination approach may become feasible if South Africa pursues a Nuclear Fleet strategy as 

outlined in the Integrated Resource Plan.  

Until recently, the upper capacity limit for reverse osmosis (RO) desalination of sea water was about 

100 000 m3/day, while plants with larger capacities were based on distillation (Davis & Lambert, 
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2002:118). However, the Ashkelon desalination plant in Israel, one of the most recent additions to 

large-scale seawater desalination plants, has a production capacity of 330 000 m3/day and is, despite 

its large capacity, a successful RO plant. Considering the relatively low cost of electricity in South 

Africa and the capacity requirements of possible South African desalination plants, reverse osmosis 

would almost always be the process of choice (Du Plessis et al, 2006:80). 

The following important primary aspects should be considered in the implementation of desalination, 

and each will be outlined briefly below: 

 Saline water source, energy source and process selection 

 Fouling, scale formation and plant availability 

 Disposal of concentrate and environmental considerations  

 Physical location of plant and cost of distribution 

 Manufacturing specifications and plant life 

 

Saline water source, energy source and process selection 
 

Compared to conventional municipal water treatment, desalination processes are energy intensive. No 

assessment of a desalination process is complete without proper understanding of the energy 

requirements and the available sources and cost of energy (such as residual steam, spent heat, 

electricity, etc.). The source of energy, the required plant capacity and the feed water quality play 

major roles in the selection of the most appropriate desalination process. 

Fouling, scale formation and plant availability 
 

Water contains dissolved gases, dissolved and suspended inorganic solids, dissolved and suspended 

organic matter and suspended micro-organisms. During the desalination process, the concentration of 

these components can cause various forms of scale formation and other inhibitive contamination of the 

desalination equipment. Continuous scaling and/or fouling can be one of the most crippling side 

effects of desalination processes. A well-designed desalination plant always incorporates an 

appropriate pre-treatment system to minimise fouling. A thorough knowledge of the feed water 

chemistry and related seasonal variations is essential. 
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Disposal of concentrate and environmental considerations. 

Disposal of wasted materials should be attended to in an appropriate and environmentally friendly 

manner. However, quite often this unavoidable consequence of the desalination process can contribute 

to a major portion of the overall project cost. 

Physical location of plant and cost of distribution. 

 

Augmentation of municipal water by desalination requires a sensible tie-in into established municipal 

water supply networks. The selection of an optimum location for a desalination plant in relation to its 

feed source and its tie-in point can sometimes be less clear-cut than expected. Incorrect positioning 

can contribute to significant additional capital and operating costs. 

Manufacturing specifications and plant life 
 

Incorrect selection of the materials for construction and use of inferior equipment can have serious 

adverse effects on the maintenance costs and general operability of the plant. Therefore, clear and 

unambiguous definitions of the minimum required plant life and construction specifications are 

essential to avoid plant failure and consequent overhaul after a few years of operation. 

Desalination is currently used by countries that have an extreme need for fresh water; have sufficient 

financial capability to fund the project and have access to the energy required to produce it. The 

Middle East holds the top spot for desalinated water, due to large facilities installed in several 

countries, including Saudi Arabia, the United Arab Emirates and Israel. Other large producers of 

desalinated water are Spain, USA, Algeria, China, India and Australia. The technology is expected to 

spread increasingly, particularly in the US and India. Because technological development is necessary 

to operate these plants, this will impact on the cost of the water supply to the end users (Turner et al., 

2015:18) 

The city of Cape Town recently commissioned a feasibility study on desalination, including possible 

locations for a pilot desalination plant, technological requirements, conceptual designs, treatment costs 

and environmental impacts. Initial findings indicated that although the cost of desalination has 

decreased significantly, running costs are still approximately double those of the Berg Water Project. 

2.5 CONCLUSION 

This chapter built on the theory of integrated water resources management. Initially, water resources 

management in South Africa was discussed to contextualise the study. IWRM definitions were 

analysed and their impact on the future management of water resources was identified. The chapter 

also provided an overview of the complex hydrological process by presenting a conceptual 
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clarification of water-related terminology and a discussion of the functions of the hydrological water 

cycle. The geo-hydrological aspects of potable water were investigated closely as applicable to water 

resource management (DWAF, 2004:14).  

A study of the hydrology of ground and surface water provides valuable information for water 

managers and planners. This information is also useful to gain insight on the effects of a geological 

concerns such as areas that have been contaminated by the dissemination of the Ventilated Pit (VIP) 

latrine toilets’ discharge, specifically in the locus of this study. Water resources are influenced by 

underground rock formations, which are determined by geological and geo-morphological controls 

such as lithology (study of characteristics of rocks), structure, stratigraphy (study and description of 

the composition and age of deposits, such as sedimentary rocks) and morphology (Cech, 2010:107). 

Certain aspects of the resilience and sustainability of water resources were also highlighted in this 

chapter. Institutions should be alert of the changes in climatology such as the potential of limited 

rainfall in South Africa in the future. This could contribute to a shortage of water supply. The WEF 

nexus was discussed to identify the differences between the nexus approach and IWRM and their 

points of integration. The nexus could complement IWRM through a focus on securitisation. 

The transformation of water services in South Africa has been influenced primarily by legislation and 

water-related strategies. The next chapter will analyse the relevant legislation on water resources 

management in South Africa and the strategies of water resources management. A discussion and 

interpretation will be given of the Constitution (1996); the Water Services Act 108 of 1997; the 

National Water Act 36 of 1998; the National Environmental Management Act 117 107 of 1998; the 

Local Government: Municipal Systems Act 32 of 2000; the Local Government: Municipal Structures 

Act 117 of 1998; and Local Government: Municipal Financial Management Act 56 of 2003. In other 

words, chapter 3 will focus on the water-related legislation, the national water frameworks, and the 

theory of strategy development that guides the water sector on the implementation of water services, 

including their impact on the IWRM approach. 
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CHAPTER 3  

INTEGRATED WATER RESEARCH MANAGEMENT: SOUTH 

AFRICA’SREGULATORY FRAMEWORK 

3.1 INTRODUCTION 

Chapter 2 featured an exploration of the relevant literature influencing the potable water supply of the 

Madibeng Local Municipality against the backdrop of a number of frameworks. Attention was given 

to Integrated Water Resource Management (IWRM) and alternative approaches, such as the WEF-

nexus. In the empirical domain, water-related issues in neighbouring Botswana were outlined, 

providing a comparison with the situation in South Africa. Both are members of SADC and a 

comparative discussion followed on the way IWRM and water governance feature in these two 

countries. Attention was also given to the diversity of potential water resources and their governance 

against the backdrop of the hydrological cycle. The objective was to broaden our understanding of 

generic elements in developing an IWRM strategy for Madibeng Local Municipality.  

Earlier, the research problem, questions and objectives of this study were outlined in Chapter 1 as the 

development of an improved Integrated Water Resources Management (IWRM) strategy for the 

Madibeng Local Municipality (MLM).  Background information of potable water supply by MLM in 

its geographical area of responsibility was also provided to highlight the significance of the research 

problem and to underscore the necessity of managing potable water supply in a strategic manner 

(DWA, 2013:42). 

The shortcomings experienced by the MLM management of water resources were explored in Chapter 

2, to develop a proposed IWRM model for the municipality which is also a water services authority 

(WSA). The IWRM concept was analysed and explained to highlight the aspects of the cultural 

dynamics of water in a specific geographical setting, but against a broader background of unique 

circumstances. 

Chapter 3 analyses and investigates compliance with legislation, regulations and strategies of 

municipal water resources management to identify strategic aspects which should be considered by 

MLM as a Water Services Authority (WSA) and Water Services Provider (WSP) that obtains potable 

water from nearby surface and groundwater catchments. An interpretation of the policies and 

legislated acts focusing on the legislation that shapes the management of water services in South 

Africa. The legislation and policy frameworks will outline the position of the former regime and then 
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examine the current government’s attempts to facilitate public water operations. The researcher’s own 

observations, as a MLM water manager will be discussed in relation to IWRM.  

Benson et al. (2015:758) assert that IWRM has undergone several interconnected shifts. These have 

shaped the current worldwide IWRM paradigm. Demands for new approaches emerged in the 2000s. 

One example is the concept of adaptive water management, introduced by countries such as the USA 

and Australia. Adaptive water management features a significant opportunity for stakeholder input and 

knowledge generation, including the setting of objectives; management planning; monitoring 

implementation and incremental planning adjustment in the face of uncertainty.  

Rogers and Hall (2003:169) and the Global Water Partnership (GWP) (2000:125[on-line]) agree with 

the collective involvement of stakeholders at all spheres. Participation is generally assured through 

legislation and regulations. A general overview of IWRM and its adherence to legislation, particularly 

in a municipality such as Madibeng Local Municipality, suggests clear support for, inter alia, political, 

social, environmental and economic administration systems. IWRM is well-disposed towards the 

integration of water resources security in all public policy sectors of management, planning and 

implementation. There is a clear interconnectedness across sectors (water, energy, food, and climate). 

Examples include an awareness of ontological and epistemological elements, such as an awareness of 

space and time and the reduction of negative economic, social and environmental externalities. This 

deep seated sensitivity in the management system can make a significant contribution to overall 

resource identification, development, demarcation, conservation and utilisation in an effective, 

efficient, economic and sustainable manner. 

The transformation of water services in South Africa since 1998 has been influenced primarily by 

legislation and a regulatory framework. Radical changes were necessary in the country’s transition 

from apartheid to a non-racial democracy but the new government inherited some well-defined water-

related strategies. Subsequently, the prime challenge in water management in the early 21st century 

was to ensure that society develops so that it can function within the constraints of South Africa’s 

increasingly finite supplies of water resources. Moreover, it has become of paramount importance to 

treat the development, use and protection of water resources as a common endeavour in the interests 

of all the country’s residents. Since the 1990s the awareness has grown of the need to use water 

sparingly and this forms part of a spirit of new patriotism that is aimed at reducing conflict. 

Rohr (2012:57) posits that legislation and strategies play an important role in IWRM. However, there 

is the constant need to localise water and management issues and increased stakeholder engagement 

becomes of paramount importance as a support system for resolving problems. South Africa’s 
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strategic framework for water resources management is still internationally acknowledged as 

impressive and representative of ground-breaking work in the international water sector (Schreiner & 

Van Koppen, 2015:187). Public policy, administration and legislation have been singled out as 

significant features in the development of South Africa’s water supply resources management. 

The NWA of 1998 will limit the water abstraction rate, prescribe procedures, give powers to 

authorities, and define offences, while regulations are necessary for effective monitoring and 

enforcement of compliance with the limitations and conditions of water use authorisation.  

3.2 OVERVIEW OF WATER-RELATED LEGISLATION IN SOUTH AFRICA 

The post-1994 South African regime embarked on the development of an operational environment for 

water management that addresses both access to water services and sustainable quality water (Jonker, 

2014: 42). Prior to 1997, the water policy addressed increasing water scarcity by augmenting supply, 

allocation of water resources and water management as a central bureaucracy through a ministry of 

water affairs. At the time, the water sector in South Africa was characterised by an increasing demand 

for water, intensive competition among water users and high rehabilitation requirements for water 

supply infrastructure. Externalities, caused by water pollution and the high social cost attached to 

subsidisation of water for all, called for an increased supply from the country’s stressed water 

resources that were already under pressure (Bakker, 2012:914). There was a growing lack of capacity 

for proper water conservation and water demand management (WDM). 

Professor Kadar Asmal, the first minister of the department of Water Affairs and Forestry (DWAF) in 

the new South Africa, initiated a review process of all the water-related legislation shortly after the 

new government came to power (DWAF, 2004a:181). There was thus a marked academic advocacy 

for human rights in the planning process; it had to be compliant with the aspirations of government 

and South African society as a whole.  In the water sector the objective was to change the (old) South 

African water dispensation to meet the socio-economic demands and environmentally sensitive 

requirements of the day. The legislation had to meet the criteria of being effective, efficient and 

economical. All South Africans had to have equal access to water and the scarce, precious resource 

had to be harvested in an environmentally responsible manner (Schreiner & Van Koppen, 2015:548). 

The implementation of the South African Constitution and its formidable Bill of Rights in 1996, 

directed the way forward for the management of all water resources in the new democratic state. 

Water had to meet basic human needs and maintain environmental sustainability, so to have water is a 

right, while water-use for all other purposes was subjected to a system of administrative authorisation. 

Water resource management has three fundamental principles. There must be:  
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 Equitable access to water for all;   

 Sustainable water use by making progressive adjustments to arrive at a balance between water 

availability and legitimate water requirements, and by implementing measures to protect water 

resources; and there must be  

 Efficient and effective water use for optimum social and economic benefits (RSA, 1997:23)   

The government takes into consideration the unlimited needs of the country’s citizens. Consequently, 

it undertakes to prioritise these accordingly in an attempt to add developmental value in the respective 

communities and society as a whole. With respect to the need for water resources, government 

introduced legislation related to services that would enable the responsible departments and local 

institutions of governance to function efficiently (DWAF, 2004b:6). 

Planning in the water sector was comprehensive. The gesture of involving South African citizens in 

the management of integrated water resources was a key requirement for success. The process was 

inclusive from the top of the governance system to the lowest levels. In other words, public 

participation was also an important element in planning the country’s water catchment areas (Lotz-

Sisitka & Burt, 2006: 12). Subsequently, many positive elements of the participatory process have 

panned out. Community/citizen participation facilitates the upliftment of local economies and part of 

this process is that training and provision of the relevant information should be provided to enable all 

residents and all relevant stakeholders to make informed decisions to ensure the effective management 

of the available potable water supply. Institutionally, this process became part of the country’s water 

legislation on integrated water resource management (Lotz-Sisitka & Burt, 2006:12).  

Firstly, public participation, based on the approach adopted for effective water governance, must be 

open and transparent. All public policy decisions should be transparent so that insiders and outsiders 

are able to follow the steps taken in policy formulation, especially IWRM and governance. The 

approach must also be inclusive and communicative. Improved participation creates more confidence 

in the management and this translates into institutions that deliver on their policies, are transparent, 

accountable and facilitate access to public information. 

South Africa’s new water law is also based on three IWRM pillars, namely: economic efficiency, 

environmental sustainability and equity (Biswas, 2008:14). Debates emerged on the precise 

connection between equity and economic efficiency. IWRM and governance relate to a broad social 

system of operations, but the processes need not be restricted to the narrower perspective of 

government as the primary public decision-making political entity (Schreiner and Van Koppen, 

2015:20). Asmal sought synergies instead of trade-offs. While the redistribution of access to resources 
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had to be a central, this was not its sole objective. The corrective redistribution of water resources to 

those who have been historically disadvantaged can, if properly executed, advance the goals of equity 

and efficiency concurrently. The real challenge is to ensure synergy between the goals by not 

dismissing any of them (DWAF, 2007:2). 

The utilisation of water by the industrial sector industry soon became more prominent in the process 

of governance in the new South Africa. There were scenarios of access to water in favour of the 

minority. During the transition from the previous regime, it became imperative to redress the water 

service disparities and imbalances of the past. The fundamental step in the transformation process of 

water resources in South Africa was made possible through the promulgation of the National Water 

Act of 1998 (NWA) (Schreiner, 2013: 42). Schreiner explains that the NWA was published four years 

after South Africa voted in its first democratic elections, and that its primary aim was to amend the 

Water Act of 1956. The former legislation was not only racially discriminatory in how water was 

allocated, but it was also based on the legislation of water-rich Europe. It was inappropriate for a 

water-scarce country such as South Africa. 

Central to the National Water Act of 1998 is the principle that water is a scarce natural resource that 

belongs to all the people of South Africa and must be utilised beneficially in the interest of the public. 

The Act is premised on balancing the three legs of social benefit – to be economical, efficient and 

environmentally sustainable. It sets out the legal framework for the national government to protect 

use, develop, conserve, manage and control water resources in the country. The National Water Act 

incorporates the principle of subsidiarity, which implies that management of water resources must be 

at the lowest appropriate level through the catchment management agencies (Schreiner & Van 

Koppen, 2015:39). 

The National Water Act stipulates a new water-use authorisation system and 

outlined how it should be operated/managed in subsequent editions of the National 

Water Resource Strategy. The highest priority is vested in the water reserve, which 

consists of an ecological and basic human needs reserve to meet the constitutional 

right of access to sufficient water for all. These basic tenets formed part of a legal 

process that was long in the making. The water law review process ensued under 

Kader Asmal in May 1994 and culminated eventually in the publication of the water 

and sanitation policy in November 1994. It was then followed by the White Paper on 

the national water policy for South Africa in 1997. Then came the promulgation of 

the Water Services Act No. 108 of 1997 and the National Water Act No. 36 of 1998. 
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The ultimate goal of water management in South Africa as contained in these four pieces of legislation 

and is encapsulated as the provision of: “some, for all, for ever, which sums up the goals of access to a 

limited resource (some), on an equitable basis (for all), in a sustainable manner, now and in the future 

(forever)” (Jonker, 2014:24). Equity of both access to water and the benefits derived therefrom 

through water allocation reform is a key principle of the legislation. However, after 22 years, there 

have been inconsequential achievements in this regard. Moreover, the biggest users of water remain 

white commercial farmers. South Africa remains one of the most unequal societies in the world and 

this is mirrored by access to water for productive purposes (Schreiner, 2013:126).  

Although South Africa has sound legislation, effective and economical implementation which is 

controlled by civil servants, remains a challenge because of lack of experience and insufficient 

technical skills. The Integrated Water Resources Management paradigm is a useful tool for the 

realisation of water governance. The challenges and opportunities presented by concerns of the global 

water resources call upon each nation to review its legal and institutional arrangements, public policies 

and the competence of its water actors. Most dialogues consider the evolution of governance systems 

in society holistically, while in water management, the rules need to be amended. With the trend 

towards distributed governance the government’s role is changing as civil society, communities, local 

government and the private sector acquire increased responsibilities (Adeyemo, 2003:3). 

3.3  WATER-RELATED LEGISLATION AND ITS RELATION TO SUSTAINABLE 

DEVELOPMENT IN SOUTH AFRICA  

South Africa’s status as a water-scarce country is reflected in the formulation of its legislative 

framework on water. This underscores water scarcity and effective management of resources coupled 

with the need to rectify historical inequalities and promote justice and equality of the accessibility to 

and utilisation of water resources. The principal sources of national water legislation are the 

Constitution of the Republic of South Africa Act 108 of 1996; the Water Services Act 108 of 1997; 

and the National Water Act 36 of 1998 (Murombo and Algotsson, 2009:17). In terms of the 

Constitution (1996) the executive power to deliver water and sanitation services falls on local 

government. The statutory legislative framework for management of local government comprises the 

Local Government: Municipal Structures Act 117 of 1998; the Local Government: Municipal Systems 

Act 32 of 2000; and the Local Government: Municipal Finance Management Act 56 of 2003. The 

National Environment Management Act 107 of 1998 and the Promotion of Access to Information Act 

2 of 2000 regulate the delivery of water services. Legislation, policies and their relation to sustainable 

development are summarised in Table 8 below: 
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Table 9: Sustainable development guided by applicable legislation and policies in South Africa 

(post-1994 period)  

Year 

Promulgated 

Name of Act / 

Legislation 

Guide Relation to sustainable development 

1994 White Paper on water 

supply and sanitation 

policy 

Policy This document is dedicated to the 

millions of SA citizens who struggle 

daily with the burden of not having the 

most basic services.  

1995 (Nov) White Paper on national 

sanitation 

Policy Recognises that all South Africans 

have equal rights to a healthy 

environment. Assistance from other 

stakeholders and role players is needed 

in an integrated approach to 

management economic, social and 

environmental environments.  

1996 (April) Water law principles  Policy Set of principles submitted by various 

role players and stakeholders; guided 

DWAF in drafting a new water act. 

1996 (Dec) 

 

Constitution of the 

Republic of South Africa 

(Act 108 of 1996) 

Legislation 

 

The supreme law of the SA embraces 

human rights principles and sets forth 

the right of access to water as part of a 

list of social and economic rights. 

These include the right to a healthy 

environment, housing, health care, 

food, security, education and culture. 

The state must take legislative and 

other measures, within its available 

resources, to achieve the progressive 

realisation of each of these rights. 

1997 (Dec) Water Services Act 108 

of 1997 

Legislation To provide for, the right to access to 

basic water.  

1998 (Jul) Local Government: 

Municipal Demarcation 

Act 27 of 1998 

Legislation To provide the criteria and procedures 

of the municipal boundaries by an 

independent authority. 

1998 (Aug) National Water Act 36 

of 1998 

Legislation The act recognises that water in SA is 

scarce and unevenly distributed and 

belongs to all; and that the government 

is responsible for water resources and 

their use. This should be sustained in a 

sustainable way by means of, inter 

alia, an integrated water catchment 

management of all water resources, 

and where appropriate, the delegation 

of management functions to a regional 

or catchment level, to enable everyone 

to participate. It also legislates the way 

the water resource is protected and 

used how a municipality may return 

effluent and other wastewater back to 

the water resource.  
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1998 (Nov) National Environmental 

Management Act 107 of 

1998 

Legislation To provide for cooperative, 

environmental governance by 

establishing principles for decision 

making on matters affecting the 

environment, governance and 

procedures for coordinating 

environmental functions exercised by 

organs of state. 

1998 (Dec) Local Government: 

Municipal Structures 

Act 117 of 1998 

Legislation To provide for the definition and 

establishment of municipalities, in 

accordance with the requirements 

relating to categories and types of 

municipalities and to provide for an 

appropriate division of functions and 

powers between the categories of 

municipalities.  

2000 (Nov) Local Government: 

Municipal Systems Act 

32 of 2000 

Legislation To enable municipalities to move 

progressively towards the social 

upliftment of local communities, and 

to ensure universal access to essential 

services that are affordable to all. 

2003 (July) Local Government: 

Municipal Finance 

Management Act 56 of 

2003 

Legislation To ensure sound and sustainable 

management of financial affairs of 

municipalities and other institutions in 

the local sphere of government. 

2005 (Aug) Intergovernmental 

Relations Framework 

Act 13 of 2005  

Legislation To establish a framework for the 

national government, provincial 

governments and local governments to 

promote and facilitate 

intergovernmental relations. 

2013 (June) National Water 

Resources Strategy 2013 

 

Strategy  

To address the water challenges and 

accommodate management 

interventions in a structured manner, 

the various identified interventions 

have been clustered into logical and 

meaningful overarching strategies.  

Provides a framework for the 

protection, use, development, 

conservation, management and control 

of water resources for the whole 

country (DWA, 2013:35). 

Sources: Constitution (1996); Schreiner & Van Koppen, 2015: 39; Tempelhoff 2005; Nealer and Raga 

2008; Nealer and Van Eeden, 2006; DWA, 2013:35. 
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3.4 ANALYSIS OF THE NATURE AND EXTENT OF WATER-RELATED LEGISLATIVE 

TRANSFORMATION IN SOUTH AFRICA 

This section provides information on the nature and extent of the different legislation currently utilised 

in South Africa to facilitate effective integrated water resources management. It is essential to discuss 

water-related legislation and how it contributed, and if it continues to contribute, towards transforming 

the water services sector. (The year promulgated, guide and relation to sustainability was discussed in 

Chapter 2, Section 2.3). 

3.4.1 Constitution of the Republic of South Africa of 1996 

The Constitution prescribes that national and provincial governments have the legislative and 

executive authority to attend to the municipalities’ effective execution of their functions. Section 154 

of the Constitution compels the national and provincial governments, through legislative and other 

measures, to support and strengthen the capacity of municipalities to manage their own affairs, 

exercise powers and perform their functions efficiently. Section 139 of the Constitution, which 

stipulates the duty of provincial and national government, monitors the performance of local 

government (Braid et al., 2010:8). This section includes measures where the member of the executive 

council (MEC) for local government may require municipalities to submit information about a specific 

municipal function.  

When the MEC has reason to suspect that a municipality is failing to fulfil a function (which is an 

executive obligation), he or she may request more information, investigate the matter or even organise 

a public hearing into the issue. The MEC can also choose to assume the responsibility of the 

municipality and in the process appropriate the relevant obligations of the municipality. Should a 

municipality fail to deliver adequate water services, the provincial MEC for local government can 

assume the responsibility for the delivery of water services. Similarly, WSA recognises that it is the 

duty of all spheres of government to: 

 ensure that water services are provided in a way that is efficient, equitable and sustainable; and 

 strive to provide such services for subsistence and sustainable economic activity. 

 

The Constitution of South Africa (1996) is the overarching document that supports both development 

and access to sufficient water supply.  Section (24) (b) of the Constitution (1996) stipulates that 

everyone has the right: 
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 to have the environment protected, for the benefit of present and future generations through 

reasonable legislation; and 

 secure ecologically sustainable development and use natural resources while promoting 

justifiable economic and social development. 

Everyone has the right to access sufficient water. Moreover, Section 27 of the Constitution (1996) 

stipulates that everyone has the right to health care, food, water and social security. The state needs to 

take reasonable legislative and other measures, within its available resources, to achieve the 

progressive realisation of each of these rights. 

Section 44(1) (11) of the Constitution of 1996 has the jurisdiction to pass legislation on certain 

matters.  It is important to note that water and sanitation services limited to potable water supply 

systems, including domestic wastewater and sewerage disposal systems are listed within the authority 

of local municipalities. This implies that water, with few exceptions, falls under the exclusive 

legislative jurisdiction of the national government.   

National government is the custodian of the sources of water such as rivers, groundwater and dams 

and it is the objective of local governments as stipulated in Section 152(1) (a) of the Constitution 

(1996) that these water-related services be delivered. Municipalities have to provide services to all 

communities in a sustainable manner, promote social and economic development, and encourage the 

involvement of all residents and community organisations in matters of local government. In terms of 

Section 155(7) of the Constitution, national government has an obligation to monitor the performance 

of the water sector. This role is specifically mandated to the Department of Water and Sanitation 

(DWS). The same obligation is also stipulated under section 62 (1) of the Water Services Act of 1997. 

The minister of Water and Sanitation is expected to monitor compliance by water services institutions.  

All the national standards are prescribed under the Water Services Act.  

As Welch (2005:58) puts it: 

Access to water is a fundamental human right recognised in treaties, declarations, 

and international law.  

The Constitution conforms to international best-practice by accentuating water as a human rights 

issue. Sections 24 and 27 (1) of the Bill of Rights in the Constitution grant specific rights to access 

sufficient water, an environment that is not harmful to health and the wellbeing and protection of the 

environment from degradation.  



 

 

110 

 

Chapter two of the Bill of Rights ensures rights to water and sanitation, which include the right to 

equality, dignity and the right of access to information and just administration action. Zambia’s 

Constitution of 1996, article 112 stipulates that the state shall endeavour to provide clean and safe 

water, that is, Zambians don’t have a basic right of access basic water supply and basic sanitation 

(Murombo & Algotsson, 2013:4). 

Although the Constitution recognises the right of access to water as a basic human right and 

guarantees basic water supply, many households in South Africa thus far do not have access to safe 

drinking water. The current situation has, however, improved and in most areas where previously 

disadvantaged people live, such as in villages and informal settlements, the municipalities have 

provided basic infrastructure and drilled boreholes as a means of augmenting the potable water supply 

(Welch, 2005:58).  

3.4.2 White Paper on a National Water Policy for South Africa  

This sub-section provides the background of how the DWS formulated pieces of legislation from the 

White Paper on a National Water Policy, released by the minister of Water Affairs and Forestry (now 

Water and Sanitation) in April 1997. The objective was specifically to solicit the views of the rural 

poor and disadvantaged communities. The opinions of other interest groups, including those of 

agriculture, mining, municipal users and environmental groups, were also ascertained. This process 

culminated in a national consultative conference to discuss water law review, that was held in East 

London in October 1996, and this culminated in the adoption of a set of fundamental principles. 

The need for change was due to the fact that the Water Act of 1956’s legal understanding of water use 

was founded on the following two important ideas: 

 The riparian principle which establishes a link between the right to use water and the 

ownership of the land adjacent to that water.  

 A separation between public and private water (Schreiner & Van Koppen, 2015:101).  

To fulfil the new constitutional mandate, a review of the national water use policy and the water law 

was essential. This right required that there be equitable access by all South Africans to benefit from 

the nation’s water resources and also demanded (as explained above) an end to all discrimination on 

the basis of race, class or gender. 

The White Paper identified the following goals and objectives: 
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 the primary objectives of the White Paper was to outline guidelines for the management of 

water; 

 the drafting of effective legislation; and  

 the creation of programmes of action. 

In addition, the White Paper identified the following core objectives: 

 The principle of equity is central to the water law reform process. It pays special attention to 

addressing the needs of those who were historically denied access to water as well as 

identifying policies, institutions and practices that will support the principle of equity and 

equitable access. 

 The objective to achieve optimum, long-term, environmentally sustainable social and 

economic benefit for society.  

Therefore, national government must ensure that the country’s limited water resources are used to 

improve the quality of life for all South Africans (DWA, 2004:14). The objective is to promote equity 

to access and benefit from the nation’s water supply and build on the 1994 White Paper on water and 

sanitation. A new Water Services Act was released on 23 May 1997. This is discussed below.  

3.4.3 Water Services Act 108 of 1997 (WSA) 

Murombo et al. (2009:2) define the WSA’s responsibilities as ensuring access to water services 

authorities such as Madibeng Local Municipality (MLM). It is the responsibility of water services 

authorities (through water services providers) to ensure access to both water supply and sanitation 

services. 

The NWA should be read in conjunction with the Water Services Act (WSA), which is “the primary 

legal instrument on the accessibility and provision of water services, including drinking water and 

sanitation services” (RSA, 1988:125). The Act draws a line of distinction between Water Service 

Authorities (WSAs) and Water Service Providers (WSPs). WSAs are responsible for safeguarding the 

access to water services, and thus have a governance function that includes appropriate water services 

development, delivery strategies and resource allocations. The WSAs also monitor the quality of 

drinking water provided to consumers, compare the results to national drinking water standards and 

communicate any health risks to consumers and the relevant authorities (DWAF, 2005b:9; Thompson, 

2006:712–729).  
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WSPs, on the other hand, have a delivery function. They provide water services to consumers, other 

users or other water service institutions in accordance with the Constitution, the Water Services 

Authorities and the by-laws of the Water Services Authorities in terms of any specific conditions 

outlined by the Water Services Authorities in a contract. The Water Services Act allows for setting the 

country’s norms and standards for water services. It also defines the municipalities’ regulatory and 

intervention functions. The Act ensures that there is sound planning including the provision of water 

service providers throughout the country to cater for everyone. 

In particular, the Water Service Act of 1997 provides for the: 

 right of access to basic water supply and sanitation services;  

 setting of national standards and norms including the setting of tariffs;  

 preparation and adoption of water development plans by water service authorities;  

 provision of a framework for the regulation of water service institutions and water service 

intermediaries;  

 establishment and disestablishment of water boards;  

 monitoring of water services;  

 provision of financial assistance to water service institutions;  

 gathering of information on a national scale, and the publishing of that information; and 

 promotion of effective water resource management and conservation (DWA, 2004:12-53). 

The Water Services Act stipulates that municipalities must always maintain the water service authority 

function although not all municipalities are authorised as WSAs. WSPs may include the municipality 

itself, another municipality, a water board, a community-based structure such as water committees or a 

private company (DWA, 2004:18-19). Table 9 below illustrates the WSA’s existing boundaries within 

which cooperation can be pursued. 
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Table 10: Provision of Water Services Act of 1997 to promote the coordinated development and 

management of water, land and related resources 

 

Preamble  

In striving to provide water supply services and sanitation services, all 

spheres of government must observe and adhere to the principles of 

cooperative government. 

Although municipalities have authority to administer water supply services 

and sanitation services, all spheres of government have a duty, within the 

limits of physical and financial feasibility, to do so. 

The provision of water supply services and sanitation services, although an 

activity distinct from the overall management of water resources, must be 

undertaken in a manner consistent with the broader goals of water resource 

management. 

 

Section 13 
Provides for a water services development plan (WSDP). In the preparation 

of the plan public comment must be taken into consideration and no 

substantial deviations from this plan is permissible unless a new plan is 

formulated and prepared in accordance with the prescribed procedure.  

Source: Braid et al., 2010:14. 

3.4.4 National Water Act 36 of 1998 (NWA) 

This Act provides for fundamental reform of the law relating to water resources. The purpose of the 

NWA is to ensure that the country’s water resources are protected, used, developed, conserved, 

managed and controlled in ways which take various factors into consideration as stipulated in the Act 

(Thompson, 2006:199). The National Water Act lays down that those who manage the nation’s water 

resources must comply with the following. They must: 

 meet the basic human needs of present and future generations; 

 promote equitable access to water; and 

 redress the results of past racial and gender discrimination.   

The NWA reaffirms the role of the state and confirms in Section 3 that:  

… as the public trustee of the nation’s water resources the National Government, 

acting through the Minister, must ensure that water is protected, used, developed, 

conserved, managed and controlled in a sustainable and equitable manner, for the 

benefit of all persons and in accordance with its constitutional mandate (RSA, 

1998:124).  

The NWA provides the legal framework for the management of water resources, including the 

allocation of water and its redistribution. The Act ensures that there is sound planning and that water 

service providers are established throughout the country to cater for everyone (Braid et al., 2010:11).   
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In particular, the Act provides for the:   

 right of access to basic water supply and sanitation services;  

 setting of national standards and norms including the setting of tariffs;  

 preparation and adoption of water development plans by water service authorities;  

 provision of a framework for the regulation of water service institutions and water service 

intermediaries;  

 establishment and dissolution of water boards;  

 monitoring water services;  

 provision of financial assistance to water service institutions;  

 gathering of information on a national scale, and the publishing of that information; and  

 promotion of effective water resource management and conservation (DWA, 2011a:12–53). 

The Act draws a clear distinction between Water Service Authorities (WSAs) and Water Service 

Providers (WSPs). WSAs, such as the MLM, are responsible for ensuring access to water services, 

and have a governance function that includes appropriate water services development, delivery 

strategies and resource allocations. It monitors the quality of drinking water provided to consumers; 

compares the results to the national drinking water standards; and communicates any health risks to 

consumers and the authorities (DWAF, 2005b: 9; Thompson, 2006:712–729). The differentiation 

between water resources in general and water services systems is in the statutory legislative 

framework. The NWA provides the legal framework for the management of water resources, which 

remains a competency of national government. This includes the allocation of water for beneficial use, 

as well as its redistribution. 

The responsibility for ensuring access to water services lies, in terms of the WSA, with water services 

authorities, defined by the Act as municipalities including districts or rural councils. A water services 

authority may contract a water services provider or enter into a joint venture with another water 

services institution. These arrangements are confirmed by the Strategic Framework for Water Services 

(2013). Table 10 below illustrates the NWA’s existing boundaries within which cooperation can be 

pursued: 
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Table 11: How the National Water Act of 1998 provides for coordinated development and 

management of water, land and related sources 

Preamble Recognises the need for integrated management of all aspects of water resources 

and, where appropriate, the delegation of management functions to a regional or 

catchment level to enable everyone to participate. 

Section (9)(f) Catchment management strategy (CMS) must take account of any national or 

regional plans prepared in terms of any other law, including any development 

plan adopted in terms of the Water Services Act, 1997. 

Section 22 In the interests of co-operative governance, a responsible authority (CMA or 

minister) may promote arrangements with other organs of state to combine their 

licence requirements into a single licence requirement. 

Section 41(2)(c) May invite written comments from any organ of state which or person who has 

an interest in the matter during the procedure for licence application. 

Section 56(6)(c) In setting a pricing strategy for water the minister must consider measures 

necessary to support the establishment of tariffs by water services authorities in 

terms of Section 10 of the Water Services Act, 1997. 

Section 

80(1)(d)& (e) 

A CMA must promote the co-ordination of its implementation with the 

implementation of any applicable development plan established in terms of the 

Water Services Act, 1997, as well as community participation in the protection, 

use, development, conservation, management and control of the water resources 

in its water management area. 

Section 156 This Act binds all organs of state. 

Source: Braid et al., 2010:125. 

 

Biggs et al. (2008:11) states that although the preamble of the NWA stresses the need for the 

integrated management of all aspects of water resources, the envisaged integration is focused solely on 

the country’s diverse water resources. Moreover, the NWA does not provide for the integration of 

water resource management with the management of other natural resources. 

3.4.5 National Environmental Management Act 107 of 1998 (NEMA) 

Braid et al. (2010:10), assert that “the National Environmental Management Act (NEMA) provides an 

overarching framework for the regulation and sustainable use of natural resources in South Africa”. 

The NEMA is crucial in terms of implementing the constitutional provisions on cooperative 

governance in environmental matters. It creates the institutional set-up for the development of norms 

and standards for the implementation of the environmental legislation and provides for generic 

monitoring and enforcement provisions. These include the duty of care provisions and the obligation 

to monitor, control and remedy pollution. In conjunction with the NWA, the NEMA provides an 

avenue to regulate and control water pollution and promote the fulfilment of the right to an 

environment that is not harmful to health or one’s wellbeing. Furthermore, it also creates a specialised 
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enforcement unit of environmental management inspectors charged specifically with the formulation 

of environmental management legislation. 

The NEMA also protects the environmental rights of all citizens as entrenched in Section 32 of the 

Constitution. Other laws that compromise this directive can be overruled by NEMA which assists all 

the country’s residents with problems at the municipal government sphere such as water pollution. 

The Act enables all members of society to question whether proper Integrated Environmental 

Management (IEM) procedures have been followed. According to Thompson (2006: 247), the NEMA 

sets out principles that apply to the actions of all organs of state that may have a significant effect on 

the environment. It also promotes the application of environmental management tools to ensure 

integrated environmental management (IEM). 

NEMA provides for cooperative environmental governance and establishes principles for decision-

making on matters which affect the environment; institutions that will promote cooperative 

governance and procedures for the coordination of environmental functions exercised by organs of 

state. It also provides for certain aspects of the administration and enforcement of other environmental 

management laws including the provision for matters connected therewith (Thompson, 2006: 247). 

This implies that not only the three spheres of government (national, provincial and local) should take 

decisions, but all the role-players involved should be considered for the realisation of efficient 

cooperative governance. 

Chapter 5 of the NEMA, endorses the purpose of promoting the application of appropriate 

environmental management tools to ensure its activities. The NEMA (107 of 1998) regulates the 

general objective of integrated environmental management to: 

 promote the integration of the principles of environmental management as stipulated in section 

(2) to decisions which may have a significant effect on the environment; 

 identify, predict and evaluate the actual and potential impact on the environment, socio-

economic conditions and cultural heritage; the risk, consequences, alternatives and options for 

mitigation of activities with a view to minimising any negative impact; and also maximising 

benefits and promoting compliance with the principles of environmental management as set 

out in section (2); 

 ensure that the effects of activities on the environment receive adequate consideration before 

actions are taken in connection therewith;  
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 ensure adequate and appropriate opportunity for public participation indecisions that may 

affect the environment; 

 ensure the consideration of environmental attributes in management and decision-making 

which may have a significant effect on the environment; and 

 identify and employ the modes of environmental management best suited to ensuring that a 

particular activity is pursued in accordance with the principles of environmental management 

stipulated in section (2).  

Leendertse et al. (2008:237) underscore the interaction between IWRM and the environment. They 

posit that to establish whether new management practices under IWRM are beneficial to the protection 

of the environment, the interaction between water and the environment, including other water use 

sectors, must be analysed. IWRM can assist the sector by raising awareness among other users of the 

needs of ecosystems and the benefits these generate. Often these are undervalued and not incorporated 

into the public planning and decision-making. 

The ecosystem approach provides a new framework for IWRM that focuses more attention on a 

systems approach to water management. It provides an alternative to a sub-sector competition 

perspective, with more emphasis on maintaining the underlying ecosystem as a factor that can join 

stakeholders in developing a shared view and joint action. Such an approach to water management 

focuses on several levels of intervention such as protecting up-stream located surface water 

catchments, pollution control and environmental flows (Leendertse et al., 2008:234). 

Table 12 below illustrates that NEMA promotes the coordinated development and management of 

water, land and related resources in South Africa. 
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Table 12: Provisions in the NEMA (1998) which promote the coordinated development and 

management of water, land and related resources 

Preamble  It is desirable that the law should ensure that organs of state maintain the 

principles guiding the exercise of functions affecting the environment; 

and that the law should establish procedures and institutions to facilitate 

and promote cooperative government and inter-governmental relations; 

and that the law should establish procedures and institutions to facilitate 

and promote public participation in environmental governance. 

Section 

2(1)(c) 

These principles serve as guidelines by reference to which any organ of 

state must exercise any function when taking any decision in terms of this 

Act or any statutory provision concerning the protection of the 

environment. 

Section 2(2) Environmental management must place people and their needs at the 

forefront of its concern, and serve their physical, psychological, 

developmental, cultural and social interests equitably. 

Section 

2(4)(1) 

There must be inter-governmental coordination and harmonisation of 

policies. This is applicable to all legislation and actions relating to the 

environment. 

Source: Braid et al., 2010:10. 

Most importantly, applying the IWRM approach can bring together communities, industrialists, water 

managers and opinion formers (including teachers, religious leaders, media representatives, etc.) in a 

common cause to achieve sustainability by conserving both water and ecosystems. Of all the sectors, 

the environment is probably the one with the most to benefit from the implementation of IWRM 

principles. The environment is deteriorating due to the consequences of water scarcity and poor 

awareness because in the allocation process, it is usually considered a low priority. The desire for an 

IWRM approach is, therefore very strong in the environmental sector, but there are certain 

impediments that have to be overcome such as a general lack of awareness of the contribution of the 

environment to the economy and social wellbeing, including the weak political will to conserve the 

environment, largely because there is a lack human capital and financial resources.  

The Local Government: Municipal Structures Act 117 of 1998 and the Local Government: Municipal 

Systems Act 32 of 2000 were implemented within local government to ensure that the sphere 

functions and manages potable water supply effectively, efficiently and economically. The acts 

discussed above on potable water supply management are investigated and discussed in the following 

sections. The most important administrative issues include, among others: capacity and skills and the 

configuration of the institutional and administrative framework, including mandates to drive and direct 
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environmental management that is holistic, trans-media, trans-sectoral and trans-boundary (Robinson 

et al. 2007:168). 

3.4.6 Local Government: Municipal Systems Act 32 of 2000 (MSA) 

The Local Government: Municipal Systems Act (Systems Act) provides for the core principles, 

framework and procedures to enable municipalities to uplift their communities socially and 

economically and to guarantee affordable universal access to basic services. The Act refers to the 

provision of basic municipal services and implies that essential municipal services ensure an 

acceptable and reasonable quality of life without which the public health or environmental safety 

would be at risk. 

The Act is premised on the need to specify core principles, mechanisms and processes that provide 

basic services to all the country’s residents. Nealer and Raga (2008:160) emphasise that this Act 

formalises the process whereby municipalities structure and select appropriate arrangements to deliver 

public services; modernise their administration; and through effective intergovernmental relations, 

establish a new relationship between the people and government which conforms with the transformed 

overall governance ethos approved in 2000. 

The Local Government: Municipal Systems Act 32 of 2000, Chapter 8, regulates municipal services as 

stipulated in Section 73 (1) and (2). The Act prescribes the following actions: 

 a municipality must give effect to the provisions of the Constitution; 

 give priority to the basic needs of the local community; 

 promote the development of the local community; and 

 ensure that all members of the community have access to at least the minimum level of basic 

municipal services. 

The duties of a municipal council in relation to water services are to: 

 strive to ensure that services are provided to the local community in a sustainable manner; 

 adopt environmentally sustainable means to ensure that the risk of harm to the environment 

and to human health and safety is minimised under the circumstances; and that the potential 

benefits to the environment and to human health and safety are maximised. 

  give the local community equitable access to municipal services to which they are entitled; 
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 consult with the local community on the level, quality, range and impact of municipal services 

provided directly or indirectly by the municipality, and the available options for service 

delivery; 

 promote and undertake development in the municipality; 

 promote a safe and healthy environment in the municipality; 

 contribute, together with other organs of state, to the progressive realisation of the fundamental 

rights contained in Sections 24, 25, 26, 27 and 29 of the Constitution; 

 be responsive to the needs of the local community; and 

 give members of the local community full and accurate information about the level and 

standard of municipal services they are entitled to receive. 

The community has a right to access municipal services providing that its members pay service fees, 

rates, taxes etc. timeously, subject to Section 97(1)(c), which deals with indigent debtors (Murombo & 

Algotsson, 2013:18). The actions listed above are also applicable in terms of potable water supply 

management by a municipality in its geographically demarcated municipal area. In terms of the Act, a 

municipal council has a duty to consult with the residents about the level, quality, range and impact of 

municipal services and to give members of the community full and accurate information about the 

level and standard of municipal services. A court can, should residents insist, compel a municipality to 

do so (Murombo & Algotsson, 2013:14). Table 12 below highlights the sections from the Act that 

have direct impact on the water sector. 

Table 13: Provisions of the Municipal Systems Act 32 of 2000 which promote the coordinated 

development and management of water, land and related resources 

Section 24(1) The planning undertaken by a municipality must be aligned with, and 

complement, the development plans and strategies of other affected 

municipalities and organs of state to give effect to the principles of 

cooperative government contained in section 41 of the Constitution. 

Section 28 Each municipal council, within a prescribed period after being elected must 

adopt a process set out in writing to guide the planning, adoption and 

review of its integrated development plan. The municipality must through 

appropriate mechanisms and processes established in terms of Chapter 4, 

consult the local community before adopting the process. 

Section 28(3) A municipality must give notice to the local community of particulars of 

the process it intends to follow. 

Source: Braid et al., 2010:10.  
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3.4.7 Local Government: Municipal Structures Act 117 of 1998 (MStrA) 

The Local Government: Municipal Structures Act 117 of 1998 provides for the establishment of 

municipalities and the divisions of all the functions and powers spread between the different 

categories of municipalities. Municipalities are categorised into one of three types, namely 

metropolitan, local or district municipalities, and each is required to review the specific needs of the 

entire community, establish its priorities to meet these needs, identify the procedures for community 

participation and carry out the organisational and delivery mechanisms to meet these needs and the 

overall performance to achieve its objectives. 

As already mentioned, the Local Government: Municipal Structures Act 117 of 1998 defines the 

different types of municipalities; it establishes the necessary criteria for each particular type and 

makes provision for the division of functions and powers between Category A (metropolitan), 

Category B (local) and Category C (district) municipalities. The provisioning of potable water supply 

is also determined by whether a local municipality is a WSA. According to Van der Waldt et al. 

(2007: 54), municipal structures are distinguished as follows: 

 Category A: a municipality with exclusive municipal legislative and executive powers in its 

area (metropolitan); 

 Category B: a municipality that shares legislative and executive powers in its area with a 

Category C municipality (local); and 

 Category C: a municipality that has legislative and executive powers in an area that includes 

more than one municipality (district). 

According to Van der Waldt et al. (2007:54) the Local Government: Municipal Structures Act 117 of 

1998 also provides for the division of the functions and powers that are delegated to each of these 

categories; the regulation of internal systems, structures and municipal office-bearers as well as setting 

up the appropriate electoral systems. In terms of the stipulations outlined above the MLM (a local 

municipality) shares the legislative and executive powers in its area with a Category B district 

municipality. 

With reference to municipal water services management, Table 14 below outlines the particular 

sections of the Local Government Municipal Structures Act 117 of 1998 that have direct impact on the 

water sector. 

 



 

 

122 

 

Table 14: Provisions which promote the coordinated development and management of water, land 
and related resources 

 

 

Source: Braid et al., 2010:15. 

 

The Madibeng Local Municipality was established as a Water Services Authority in terms of the 

Water Services Act 117 of 1997 as stipulated in the table above. This created a legislative paradox 

with possible grey areas, where the respective municipal responsibilities cannot be pinpointed, and the 

result in most of these instances is incompetent municipal management of, for example, the supply of 

life-giving drinking water (Craythorne, 2006:157; Nealer & Van Eeden, 2009:135). 

Chapter 5 of the Local Government: Municipal Structures Act stipulates the functions and powers of 

municipalities, including those assigned in Sections 156 and 229 of the Constitution. This includes the 

functions listed in Schedule 4, Part B, inter alia, water and sanitation services limited to potable water 

supply systems and domestic wastewater and sewage disposal systems, including the purification 

works and main sewage disposal that affects a significant proportion of municipalities in the district. 

District municipalities are also authorised to impose and collect taxes, levies and duties related to their 

functions. Local municipalities have functions prescribed in Section 83 (1) of the Act, excluding those 

ascribed to district municipalities in Section 84(1), which include water services. However, local 

municipalities are not prevented from performing those functions. 

3.4.8 Local Government: Municipal Financial Management Act 56 of 2003 (MFMA) 

A key objective of the Local Government: Municipal Finance Management Act 56 of 2003 is to 

transform municipal financial management in South Africa to lay a sound financial base for the 

sustainable delivery of services, including water and sanitation. Good financial management practices 

are essential for the long-term sustainability of municipalities because the local sphere underpins the 

process of democratic accountability. Weak or opaque financial management often leads to 

Section 83(3) A district municipality must seek to achieve the integrated, sustainable and 

equitable social and economic development of its area as a whole by: 

(a) ensuring integrated development planning for the district as a whole; 

(b) promoting bulk infrastructural development and services for the district 

as a whole; 

(c) building the capacity of local municipalities in its area to perform their 

functions and exercise their powers where such capacity is lacking; and 

(d) promoting the equitable distribution of resources between the local 

municipalities in its area to ensure appropriate levels of municipal services 

within the area. 

Section 84(1) A district municipality has the following functions and powers: 

(b) Bulk supply of water that affects a significant proportion of 

municipalities in the district. 
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mismanagement of resources and increase the risk of corruption (Craythorne, 2006:250). This Act lays 

down the requirements for acceptable and sustainable fiscal management. Craythorne (2006:249) 

reiterates that municipal fiscal and financial affairs must be in order and should establish acceptable 

norms and standards to ensure transparency, accountability and appropriate lines of responsibility.  

Section 153 of the Constitution requires a municipality to structure and manage its administration, to 

present a budget of proposed expenditure and plan financial processes. It gives priority to the basic 

needs of the relevant communities and promotes their social and economic development. The MFMA, 

together with the Local Government: Municipal Systems Act 32 of 2000, aims to facilitate compliance 

with this constitutional duty by ensuring that municipalities’ priorities, plans, budgets, implementation 

and reports are aligned properly. 

The IDP: The financial responsibilities of the municipality include the structuring of an integrated 

development plan (IDP) which outlines the municipality’s goals and development plans. These must of 

course be aligned with the available resources. The municipal council adopts the IDP and undertakes 

an annual review and assessment of performance based on the budget and the annual report. These 

budgetary processes are outline briefly below 

Budget: The three-year budget outlines the revenue and expenditure plan of the municipality for 

approval by council. The allocation of funds must be aligned with the priorities in the IDP. 

Annual report: This is the primary instrument of accountability, in which the mayor and municipal 

manager report on the performance in accordance with the budget and the SDBIP. The progress 

towards realisation of the priorities outlined in the IDP is discussed.  

Service delivery and budget implementation plan (SDBIP): The SDBIP outlines monthly or quarterly 

service delivery and financial targets. These must then be aligned with the annual targets set out in the 

IDP and budget. The municipality’s ‘implementation plan’ outlines the basis for the municipal 

manager and senior management performance agreements.  

In-year reports: The administration issues a report to council on the implementation of the budget and 

SDBIP on a monthly, quarterly and mid-year basis. Council uses these reports to monitor the 

municipality’s financial and service delivery performance.  

Oversight report: Council produces an oversight report based on the outcomes highlighted in the 

annual report and compares it with actual performance. 
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Figure 12 (below) illustrates the primary components of the financial management and accountability 

cycle and how they ought to be aligned with the IDP and budget process plan. It shows how the level 

of accuracy of the information specified in each of the accountability documents is dependent upon a 

municipality having a properly aligned organisational structure, sound policies, processes, procedures 

(including performance management). The municipality must also be in a position to present a 

standard set of accounts (RSA, 2003: 24). 

 

Figure 12: Municipal financial management and accountability cycle 

Source: RSA, 2003:121. 

The aim of the municipal budget and reporting regulations is to promote greater transparency and 

facilitate the alignment of policy priorities, plans, budgets and reports which apply to municipal 

entities. The regulations also require the establishment of a budget steering committee to regulate the 

disclosure of budgets for capital and operational projects as well as to specify the purpose and 

amounts that municipal councils may approve as ‘unforeseen’ and ‘unavoidable’ expenditure.  

Craythorne (2006:249) underscores that the MFMA has the following constitutional provisions: 

 The preamble to the MFMA states that the purpose of this legislation is to secure sound and 

sustainable management of the financial affairs of municipalities and other institutions in the 

local sphere of government; it must furthermore 

 establish treasury norms and standards for the local sphere of government; and  

 provide for matters connected therewith. 

The Local Government: Municipal Finance Management Act (MFMA), No 56 of 2003 provides the 

mechanisms to ensure affordable service delivery (budgets) and to regulate financial performance. It 

complements the Local Government: Municipal Systems Act, 32 of 2000 which regulates credit 
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control and debt collection and associated reporting obligations on municipalities such as the MLM. In 

practice, this Act constrains institutional options that can be considered by municipalities in terms of 

the financial management required (Harris & Vermeulen, 2011: 20). 

3.4.9  National Water and Sanitation Bill, 2017 

The department of Water and Sanitation (DWS) with the authority of the ministry, has published these 

regulations to ensure the effective, efficient and economical use of water and sanitation and its 

management (RSA, 2017:24).  The department is moving towards one piece of legislation whereby the 

National Water Act, 36 of 1998 and Water Services Act, 108 of 1997 will be merged. The purpose of 

this new act will be to ensure that the nation’s water resources are protected, used, developed, 

conserved, managed and controlled appropriately (RSA, 2017:89). 

Having one piece of legislation will provide all stakeholders in the water sector with a clear 

understanding of the legislative framework on water management across the entire water value chain. 

In this regard, the department of Water and Sanitation has gazetted the sanitation policy for public 

comment and is in the process of finalising the National Water and Sanitation Bill, 2017, the first step 

towards the creation of a Water and Sanitation Infrastructure Agency (RSA, 2017:24). The proposed 

DWS bill will first have to be adopted by the South African cabinet. Features that are to be included in 

the proposed new act pertaining to water and sanitation include the following:  

 Meeting the basic human needs of present and future generations. 

 Promoting equitable access to water and sanitation services. 

 Redressing the results of past racial and gender discrimination. 

 Promoting the efficient, sustainable and beneficial use of water in the public interest. 

 Facilitating social and economic development. 

 Providing the growing demand for water use. 

 Protecting aquatic and associated ecosystems and their biological diversity. 

 Reducing and preventing pollution and the degradation of water resources.  

 Meeting international obligations. 

 Promoting dam safety. 

 Managing climate conditions, floods and droughts. 
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 Promoting effective water conservation and demand management. Regulating the water and 

sanitation value chain, and for achieving this purpose, establishing suitable institutions and 

ensuring that there is appropriate community, racial and gender representation in these 

proposed institutions. 

The Department of Water and Sanitation as the public trustee of the nation’s water resources and 

acting through the minister must ensure that water is protected, used, developed, conserved, managed 

and controlled in a sustainable and equitable manner for the benefit of all persons and in accordance 

with and within its constitutional mandate. The minister of Department of Water and Sanitation is 

responsible for ensuring that water and sanitation services are allocated equitably and used 

beneficially in the public interest, while promoting environmental values.  

Because water is shared by everyone, there have to be rules to govern the way it is used. But it is a 

difficult resource to manage and when things ‘go wrong’, the temptation is to blame the unpredictable 

water or the rules. When politicians who are in trouble say that the rules need to be changed, one 

should be wary. Experience around the world shows that more often than not, water laws are not the 

problem. They are more likely to have been implemented poorly or simply disregarded. Proposals 

from South Africa’s former minister of Water Affairs to revise the two laws that underpin South 

Africa’s water security are worrying. South Africans need to ask whether the problems are with the 

laws or with the department’s administration (Muller, 2010:6) 

The two current laws are the National Water Act, 36 of 1998 and the Water Services Act, 108 of 1997. 

These Water Acts set out how South Africa should cope with the vagaries of the country’s climate and 

the demands of a growing population. They stipulate what different tiers of government and water 

users should do and what procedures should be followed to address certain problems. The Water 

Services Act regulates municipal water supply and sanitation services. It is therefore appropriate that 

the two acts and the new proposed national water and sanitation act be aligned to the current Act.  

According to Muller (2018: 4) water management is about setting up organisations that can work with 

the resource and its users. The new institutions called for are already included in the existing 

legislation. The National Water Act requires the minister to deliver a National Water Resource 

Strategy every five years. It is meant to set out how much water is available in the country and how 

much is being used. But this basic responsibility has not been complied with. 

Rather than revising the current water legislation, surely the first priority must be to do the ‘spade 

work’ of water management, namely: Collect and interpret the data; ensure that administrative systems 

work; and – perhaps most importantly – enforce the rules. Until these basics are done, it is almost 

https://www.oecd.org/cfe/regional-policy/OECD-Principles-on-Water-Governance-brochure.pdf
https://www.oecd.org/cfe/regional-policy/OECD-Principles-on-Water-Governance-brochure.pdf
http://www.polity.org.za/article/sa-nomvula-mokonyane-address-by-minister-of-water-and-sanitation-at-the-launch-of-the-water-infrastructure-investment-summit-park-hyatt-rosebank-06112017-2017-11-07
http://www.dwaf.gov.za/Documents/Legislature/nw_act/NWA.htm
http://www.dwaf.gov.za/Documents/Legislature/a108-97.pdf
http://www.dwaf.gov.za/Documents/Legislature/nw_act/NWA.htm
http://www.dwa.gov.za/nwrs/
http://www.dwa.gov.za/nwrs/
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certainly premature to talk of revising the law unless, that is, the intention is to distract from the failure 

to do the basic work in the first place. 

3.4.10  Regulations 

The Department of Water Affairs and Forestry, with the authority of the ministry, has published 

regulations to ensure the effective, efficient and economical use of water and its management (DWA, 

2013:45). All municipalities are responsible for the implementation of these regulations. A 

municipality is required to promulgate by-laws to put the regulations into effect in its area of 

jurisdiction. 

The following important regulations published in the Government Gazette on 8 June 2001 relate to 

compulsory implementation of national standards and measures to conserve water. The aspects related 

to local authorities in particular, are outlined below:  

 Basic water supply, according to section 3(a) and (b) refers to the provision of appropriate 

education in respect of effective water use; and a minimum quantity of potable water of 25 

litres per person per day or 6 000 litres per household per month.  

  A water service authority must include a water service audit in its annual report on the 

implementation of its water service development plan, as required in terms of section 18(1) of 

the National Water Act 36 of 1998 (Section 10(1).  

 A water service development plan (WSDP) should include the following data: quantity and 

level of water services provided; cost recovery figures; meter installation and testing data; 

water quality sampling data; and water conservation and demand management data.  

 Water supply should be measured or controlled according to section 13(1) & (2). This includes 

the provision of all supply points with a measuring device or a flow control device as well as 

the fitment of metering devices that must comply with national standards.  

The relevant regulations relating to norms and standards for Water Service Tariffs under section 10 of 

the Water Services Act include:   

 Calculating tariff structure, purchase cost of water and access to basic supply, and 

 Supply of water to a household under controlled conditions and affordable tariffs for poor 

communities to have access to a basic supply (DWA, 2002:60–106). 
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Partnership with the local public sector, NGOs, research institution and any other key stakeholders 

must be part of any corporate water provision programme. The importance of stakeholder 

management and partnership with NGOs must be managed properly and this cannot be 

overemphasised. A number of factors drive the need for truly collaborative partnerships. Neither the 

municipality nor the business sector alone can solve water issues (DWA, 2010:121). 

According to Thompson (2006:285), different water strategies should be established after consultation 

with society at large, such as churches, NGO’s, the business sector and ward councillors, which 

should be reviewed to suit changing circumstances whenever there is need within the municipality 

boundaries.  

The strategies such as NWRS2, WC and WDM facilitate the management and planning of water 

resources in South Africa. The National Water Act (NWA), inter alia, regulates and provides a 

framework of how the nation’s water resources are protected, used, developed, conserved, managed 

and controlled as a whole at regional and/or catchment level. Different strategies which are used to 

achieve these objectives are discussed below in an analytical format and in relation to the detailed 

overview of the existing legislative and regulatory requirements that has already been provided. 

3.5 ANALYSIS OF THE NATURE AND EXTENT OF WATER-RELATED STRATEGIES 

IN SOUTH AFRICA 

This section provides an overview of the different strategies currently utilised in South Africa to 

facilitate effective integrated water resources management. It is vital to provide a practical background 

of water-related planning and the functioning of water resources required to determine the gap to 

ensure efficient water services. 

Schreiner and Van Koppen (2014:544) concur with the above statement and posit that it is the 

responsibility of the water institutions to adapt and implement strategies and policies to address water 

demand challenges in order to meet any of the following objectives: economic efficiency, social 

development, social equity, and environmental protection, sustainability of water supply and services, 

and political acceptability. 

3.5.1 Strategic framework for Water Services, 2003 (SFWS) 

The Strategic Framework for Water Services makes provision for the basic water and sanitation 

service to the citizens in South Africa, which is referred to as a “universal service obligation”. 

Furthermore, it is an important policy priority and commits government to avail adequate funds for 

this purpose.  



 

 

129 

 

The following definitions expound upon water supply and sanitation services. Basic water supply 

facility is understood to be the infrastructure necessary to supply 25 litres of potable water per person 

per day within 200 metres of a household and with a minimum flow of 10 litres per minute (in the case 

of communal water points) or 6 000 litres of potable water supplied per formal connection per month 

(in the case of yard or house connections). The concept of a basic water supply service implies the 

provision of a basic water supply facility, the sustainable operation thereof (available for at least 350 

days per year and not interrupted for more than 48 consecutive hours per incident) and communication 

of good water use, hygiene and related practices (DWA, 2013:76).  

In order to do this, water allocations had to be carried out in a manner that promotes equity, addresses 

poverty, supports economic growth and provides opportunities for job creation. Moreover, the water 

allocation process had to allow for the sustainable use of water resources and promote the efficient and 

non-wasteful use of water. A primary focus of water allocation processes was to redress past race and 

gender imbalances in water use. The strategic framework was set out in detail guidelines for and 

approaches to the allocation of water for productive purposes and the economic opportunities that 

accompany the availability of water. It also sets out two conditions that must be fulfilled when 

addressing this imbalance. Securing water for basic livelihood needs, and development needs should 

not be allowed to compromise sustainability” (Jonker, 2014:35). 

3.5.2 National Water Resources Strategy of 2012-13 (NWRS2) 

The first National Water Resource Strategy is a non-statutory instrument and its development is 

mandated by the National Water Act, 36 of 1998. The NWRS took the dictates in the National Water 

Act and created a framework to ensure consistent development and management of water resources 

across the country in demarcated water management areas “in accordance with the requirements of the 

law” (DWAF, 2004:123). 

The National Water Resource Strategy (NWRS) summarised the approach to water resource 

management as follows:  

 To give effect to the interrelated objectives of sustainability and equity of the water resources;  

 To give an approach to managing water resources;  

 Introduced measures to protect water resources by setting objectives for the desired condition 

of resources; and  

  Putting measures in place to control water use to limit impacts to acceptable levels” (DWAF, 

2004:147).  
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The NWRS displayed an appreciation for the twin objectives of access and sustainability when it 

refers to “interrelated objectives of sustainability and equity”. This approach to water resource 

management set out in the NWRS was consistent with the conceptualisation of integration. Not only 

does the NWRS state that the pursuit was Integrated Water Resource Management (IWRM), it also 

describes the strategies, objectives, plans, guidelines and procedures required to implement the 

provisions of the National Water Act, 39 of 1998. The NWRS also states that water resource 

management must be done in a manner that ensures that we achieve an acceptable balance between the 

use of water resources (access) and the protection of the integrity and diversity of the aquatic 

environment (sustainability) ( DWAF, 2004:75). 

In 2013 the Department of Water Affairs (DWA) of South Africa issued the second NWRS , unlike 

the earlier version which had IWRM  as the overarching goal, this edition introduced the concept of 

developmental water management (DWM), embedded in the democratic developmental state. 

According to the NWRS2, developmental water management still reflects and builds upon the IWRM 

principles of equity, environmental sustainability and efficiency that underpin the National Water 

Policy and National Water Act. 

The NWRS2 is a strategic document compiled by the DWA now DWS. The purpose of the strategy is 

to ensure that national water resources are managed towards achieving SA’s growth, development and 

socio-economic priorities in an equitable and sustainable manner. NWRS2 ensures that national water 

resources are protected, used, developed, conserved, managed and controlled in an efficient and 

sustainable manner towards achieving South Africa’s development priorities in an equitable manner 

over the next five to 10 years. The NWRS2, which has a significant status, is a legal instrument for the 

implementation of the NWA, 36 of 1998. It is binding for all water services authorities and institutions 

implementing the Act (DWA, 2013:1).  

The strategy comprises of  16 chapters which encompass  South Africa’s national strategic imperative  

such as water resource planning, infrastructure development and management, water resource 

protection, equitable water allocation, water conservation and water demand management, 

institutional arrangements, regulation of water sector, managing water resources for climate change, 

international cooperation, financial management, monitoring and information management, research 

and innovation, skill and capacity, emerging policy, issues and implementation of the strategy (DWA, 

2013:6). 
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Thompson (2006:288) posits that the strategy typically contains additional information to the basics 

required by the NWA. The Director-General, organs of state, as well as water management institutions 

should therefore give effect to the NWRS2. The necessary plans and measures should be developed to 

ensure adherence to the provisions of the strategy. The plans should be reasonable and practical; take 

into consideration all the circumstances and merits to establish the effect that should be given to a 

specific strategy. 

The NWRS2 specifies the vision and strategic actions for effective water management, which includes 

the security of water supply, environmental degradation, and pollution of resources, outlines key 

challenges, constraints and opportunities in water resources management and proposes new 

approaches that ensure a collective and adequate response for the benefit of all South Africans. This 

strategy moves towards the achievement and attainment of an inclusive sustainable and equitable 

economy.   

Moreover, the strategy responds to priorities set by the government according to the National 

Development Plan (NDP) and National Water Act (NWA) imperatives that support sustainable 

development. The NWRS2 acknowledges that South Africa is a water-stressed country and is facing a 

number of challenges and concerns, which include security of supply, environmental degradation and 

resource pollution, and the inefficient utilisation of water. In the context of the need for growth, equity 

and protection of water resources, this Strategy identifies three broad objectives:  

 water supports development and the elimination of poverty and inequality; 

  water contributes to the economy and job creation; and 

 water is protected, used, developed, conserved, managed and controlled in an equitable and 

sustainable manner.  

The response to the strategic context and the imperatives specified above is delivered through strategic 

themes, which explain in detail the context and challenges, key principles to be sustained, objectives 

of that particular theme and proposes strategic actions to achieve the stated objectives. 

According to Schreiner and Van Koppen (2015:544), NWRS2 as water strategy takes a central 

premise because water plays a critical role in equitable social and economic development. Moreover, 

the developmental state has a decisive role to ensure that it happens. The DWS, including state 

agencies are required to work outside their usual silos and collaborate to contribute to these higher 

goals. However, after two decades of efforts to implement IWRM it is necessary to carefully interpret 

these principles in practice (DWA, 2013:14). 
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The NWRS2 diverges from common motions of IWRM in at least three ways: 

 In the NWRS2 water management is no longer seen as seen as an end in itself and the political 

nature of water management. 

  The NWRS2 emphasises the need to get the basics right, placing water infrastructure and 

service delivery at the centre stage. 

 That the NWRS 2 promotes equity and operationalised.  

The most important consideration of all the themes discussed is that water is scarce and it requires 

careful management to enable the provision of basic water services and equitable allocation, while 

meeting the needs of inclusive economic growth without threatening the integrity of aquatic 

ecosystems. The water resources planning, infrastructure and development theme revealed that surface 

water sources are limited in many catchments. Furthermore, the reconciliation strategies, infrastructure 

and costs of construction and maintenance is prohibitive. 

South Africa has to prioritise thoroughly if one considers the mix of options available to supply the 

huge water demands for equitable allocation for development and economic growth. The country will 

be required to consider other potential sources, which include water re-use, desalination, groundwater 

utilisation, water conservation and water demand management measures, rain water harvesting, 

recovering water from acid mine drainage, and the import of water intensive goods.   

The NWRS2 also states that these measures will augment the available water resources to support the 

key developmental objectives of the country. The NWRS2 aligns with the government’s general 

commitment to minimise unnecessary economic costs, including superfluous regulatory requirements 

and delays. The NWRS2 provides the following order of priorities in the allocation of water:  

 The ecological and basic human reserves. 

 International obligations.  

 Water for poverty eradication and redressing inequalities from the past.  

 Water uses that are strategically important. 

 Licensed water for general economic purposes (DWA, 2013a:123).  

The strategy acknowledges that the manner in which water was allocated in the past was unequal and 

favoured only the minority white section of the South African population. The National Development 

Plan (NDP) and National Water Act (NWA) collectively inform the intended means to redress past 
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imbalances as well as the manner in which water was allocated. Equity in the strategy is three 

dimensional and includes:  

 equity in access to water services water resources;  

 benefits from water resource use through economic, social; and 

  environmental development and management.  

The strategy intends to achieve these objectives through the Water Allocation Reform (WAR) 

programme and proposed mechanisms which include water set aside specifically for redress, 

compulsory licensing, general authorisations, development support and partnerships to ensure that 

water is made available to previously disadvantaged groups. In July 2012, the second Proposed 

NWRS2 was introduced after extensive consultative processes.  

 The vision that underpins the NWRS2 in line with Madibeng Local Municipality (MLM) is that:  

 The democratic elected municipality should be people-centered with equitable social 

sustainable and effective water management. 

 Should ensure that MLM residents enjoy the benefits of clean water and hygienic sanitation 

services. 

 MLM ensures a healthy, ecologically sustainable and protected water environment. 

 MLM as a committed and dedicated Water Services Authority (WSA) actively should co-

operate and contribute towards sustainable water management.  

This vision reflects and builds upon the principles of equity, efficiency and environmental 

sustainability that underpin the National Water Policy and National Water Act. The policy and 

legislation are based on the principles of integrated water resources management (IWRM).The new 

approach builds on successes from the post-1994 period, incorporates the lessons learned over this 

timeframe (in South Africa and internationally) and draws on the development and equity imperatives 

of the government. It addresses both short-term challenges and long-term sustainability and equity 

objectives. The key elements include the following:  

 A rigorous focus on implementation of policy and legislation, applying basic principles of 

good governance “do the basic things right”.  Good planning, effective organising, leadership, 

control and programme management. 
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 Extending water governance to include integrated planning, governance and sector partnership, 

looking outside the water box to work with other critical sectors such as agriculture, mining, 

land reform, Industrial development and environment. 

 Ensuring the involvement of stakeholders and sector partners in planning and management of 

water resource, including the marginalised and the poor. 

 Continuing to extend the water management model to include options such as water use 

efficiency, local resource optimisation (ground water), re-use, desalination, systems 

optimisation, improved regulation and control. 

 Taking a comprehensive view of water management across the entire value chain from 

resource to tap and back to resource. 

 Applying smart solutions by focusing on functionality, sustainability, technology, 

accountability, sector involvement and ownership, and harnessing the considerable research 

and development capability in South Africa behind this programme. 

 Mobilising the extensive capacity and knowledge in South Africa, including at the community 

level and in the NGO and private sectors, and drawing from a range of knowledge sources 

including indigenous knowledge systems. 

 Building a capacitated sector and workforce. 

 Applying effective management principles such as life cycle management, sound asset and 

financial management, customer care and communication. 

 Ensuring the speedy establishment and transformation of the necessary water sector institutions 

to achieve implementation of the national water resource strategy and the aims and objectives 

of national water and development policy.  

 Measuring impact by focusing on the achievement of the outcomes, not just outputs (Jonker, 

2014:55). 

The construction of a Madibeng Local Municipality IWRM strategy depends on how policy is 

translated into outcomes. In applying this model, the chain of events requires to move from policy to 

outcomes. Identify and arranged linearly from policy to outcome. The IWRM model should reduce 

complexity and facilitates IWRM implementation within the context of constitutional obligations.  

The impediment to not achieving the desired policy outcomes would be situated at one or more of the 

imperatives of the IWRM model. If the weakness can be located, for example either as a policy or 
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legislative or methodological or planning failure, then measures can be devised that focus on 

strengthening the weakness at the very point of occurrence. 

The NWRS2 addresses the proposed institutional arrangements to improve water resources 

management, within a governance framework that ensures all water management institutions serve the 

national development agenda.  

The scope of the NWRS2 is much broader than the first edition in order to address the interface 

between water services and water resource management effectively.  Any possible amendments to the 

Strategic Framework for Water Services would be guided by this strategy. The NWRS2 also 

contributes a special section on how water would contribute to the government’s stipulated NDP It 

was identified that water has a role to play in the following job drivers identified in the NDP. 

Moreover, the NWRS2 would support the NDP in the following areas:  

 Infrastructure for employment and development. The NWRS2 includes a sub-strategy that 

focuses on infrastructure development and management, which will create new job 

opportunities over the next 5 years. The sub-strategy outlines a plan for funding the 

infrastructure development needed to support economic growth in South Africa.  

 Improving job creation in economic sectors.  The NWRS2 includes reconciliation strategies for 

balancing water supply and demand in high growth areas. It also provides a framework for 

strong sector leadership, streamlined water use authorisation processes and an economic 

regulator. The NWRS2 also prioritises water conservation and water demand management 

(WC/WDM) in all sectors, in order to increase the productivity per unit of water. This enables 

the use of the water saved in new or expanded enterprises.  

 Seizing the potential of new economies. The NWRS2 makes provision for recycling and reuse 

of wastewater, and for water to be used to support the green economy and creation of jobs in 

this area (RSA, 2013:24). 

Many of the challenges faced in the water sector are related to poor implementation of sound policies 

and strategies. An important question, therefore, is how to ensure implementation of the NWRS2. 

Officials in all water management institutions must implement the NWRS2. DWS will need to 

exercise strong leadership, and work with the relevant water management institutions to ensure that 

the relevant elements of the NWRS2 are incorporated into their strategic and business plans. Water 

officials must lead the way thereto. 
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The strategy contains estimates of present and future water availability and water requirements. It also 

proposed that action be taken to achieve a sustainable balance between water availability and water 

requirements. This was necessary to provide sufficient water, which is essential for human life, 

participation in economic activity and progressive re-allocation of water to sectors of society that were 

previously excluded.  

Table 15: Analysis of the NWRS1 in 2003 compared to the NWRS2 in 2013 

Achievements of NWRS1 Outstanding challenges to NWRS2 

Development of the new water resources 

and water supply infrastructure and an 

investment in improved dam safety for state 

dams. 

Achievement of water conservation and 

water demand management (WCWDM) 

targets.    

Water reconciliation strategies in major 

urban areas and improved insights into 

reliable future water demands and supplies.  

Streamlined water allocation reform to 

redress past racial and gender imbalances in 

access to water for productive uses and to 

address poverty and inequality.  

A significant proportion of reserve 

determinations have been done with 

different level of confidence.  

Implementation of environment flow 

monitoring.  

Incentive-based regulation through Blue and 

Green Drop assessment.  

Establishment of water management 

institutions and the decentralisation of water 

resources management.  

Improved sector collaboration and 

participation.  

Strengthening of regulation of water 

resources and water quality.  

A Learning Academy to improve skills and 

capacity within the sector.  

Improvement of technical and management 

skills to implement developmental skills to 

implement developmental water 

management.  

Two Catchment Management Agencies 

established.   

Improvement in the integration of 

monitoring and information management.  

Support given to numerous resources-poor 

farmers. 

Reduction in the blocking of infrastructure 

maintenance. 

Water sharing agreements and institutional 

arrangements in place in all trans-boundary 

basins.  

 

 

Source: DWS (2013:168). 

 

Water institutions must be strengthened by building their capacity and making them accountable to 

ordinary people. But that will not work without strong executive leadership and material support from 

the private sector.  Government must have a clear, realistic implementation plan including a budget 

system that is open, transparent and outcomes-driven. The implementation plan must be developed co-

operatively with key stakeholders and government departments, and allocate clear targets not only for 

DWA, but for all water management institutions, relevant government departments, and water-use 
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sectors (Researcher’s input).  Therefore, it is not entirely impossible that the NWRS2 is a reaction to 

current trends in the globe and water governance discourse.  This is evidence that IWRM is linked.  

The provinces play a central role in managing water resources that play a critical role in equitable 

social and economic development (Schreiner & Van Koppen, 2015:126).   

By means of applying the NWRS2 Madibeng Local Municipality can contribute significantly to 

saving water by implementing the measures outlined below: 

 By managing industrial water provision from their systems, 

 By installing proper metering and billing system  

 Ensure that the municipality rehabilitate their pipe network. 

 Install leak detection and repair systems. This could provide savings of water on total demand 

and reduce water not accounted for. 

  Implementing correct operating and maintenance measures. 

 Introduce a programme to reduce plumbing leaks in households. An estimated 40% of water 

that is lost can be prevented (MLM, 2015a:56). 

3.5.3  Proposed National Water and Sanitation Resource Services Strategy (NW& SRSS) 

Combining water and sanitation into a single action plan is a reflection of the current legislative 

review process which will combine the National Water Act 36 of 1998 and the Water Services Act108 

of 1997 into a single Act, in order to streamline the management and delivery of water and sanitation 

resources and services across the water value chain. A National Water and Sanitation Resources and 

Services Strategy (NW&SRSS) is being developed concurrently with the new legislation and the 

NW&SMP and will combine water and sanitation into a single strategy, based on the ‘new normal’. 

This NW&SMP is the implementation mechanism for the NW&SRSS and it defines the actions that 

are critical to achieve the outcomes outlined in the strategy (DWS, 2017a:3).  

The NW& SRSS is developed within a national context that promotes equity, job-creation, growth, 

livelihood, quality health, development and other important objectives. It is critical that NW&SRSS 

addresses these national strategic goals to remain relevant to the social and development aspirations of 

the country. The development objectives are clearly outlined in the National Development Plan 

(NDP). Water and Sanitation services, which depend on adequate management are a priority for most 

South African communities, their effective and sustainable management is essential for community 

health, development, cohesion and continued economic activity (DWA, 2011: 30). 
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National Water Resource and Water Sanitation Services Strategy (NWR and WSS) sets out how the 

department of Water and Sanitation will achieve the following core objectives: 

 Water supports development and the elimination of poverty and inequality. 

 Water contributes to the economy and job creation, and 

 Water is protected, used, developed, conserved, managed and controlled sustainably and 

equitably. 

The major focus of the NWRS & WSS is equitable and sustainable access and use of water by all 

South Africans while sustaining our water resource. Equity and redistribution will be achieved through 

the authorisation process and other mechanisms and programmes, such as water allocation reform, 

financial support to emerging farmers and support to urban and rural local economic development 

initiatives. 

The national water resource, and water and sanitation services strategy will be subjected to the 

national water and sanitation act and the following objectives have been highlighted: 

 Set out the objectives, plans guidelines and procedures and institutional arrangements relating 

to the protection, use, development, conservation, management and control of water resources, 

and water and sanitation services including a catchment groundwater strategy, the development 

of an infrastructure investment strategy for water resources, and water and sanitation services, 

a free basic water services strategy, a national institutional reform strategy, a national 

sanitation strategy, a monitoring and evaluation strategy and a water services transfer strategy 

within the framework of existing relevant government policy in order to achieve the purpose of 

the national water and sanitation act (RSA, 2017:29).  

 Establish water management areas and determine their boundaries. 

 Provide for inter-catchment water transfers between surplus water management areas and 

deficit water management areas. 

 Provide guidelines with respect to credit control, policies and procedures in respect of bulk 

water resource and water services.  

 State the objectives in respect of water quality to be achieved through the classification system 

for water resources provided for in the water and sanitation act and. 

 Promote health and hygiene education, community issues on water services and sanitation. 
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The Minister of water and sanitation, the Director- General, organ of state, water services institution 

and a water resource institution must give effect to the national water resource and water and 

sanitation services strategy when exercising any power or performing any duty of the water and 

sanitation act (RSA, 2017:30). 

3.5.4 Water Services Development Plan (WSDP’s) 

According to Thompson (2010:11), the WSDP is a business plan setting out the way in which the 

water service authorities plan and deliver water services to individuals and businesses in their area of 

jurisdiction. It must also describe the current and future consumer profile, the type of services, which 

are provided, the infrastructure requirements, a water balance, organisational and financial 

arrangements to be used, an assessment of the viability of the approach, and an overview of 

environmental issues. 

The primary planning instrument at the municipalities is the water services development plan (WSDP) 

and its purpose is to assist water services authorities to execute their mandate effectively. Furthermore, 

water services authorities must regularly update their plans and report annually on progress that will 

assist local communities and DWS to assess how well their stated intentions and their capacity is 

being accomplished. Mechanisms that regulate water services authorities are set out in section 7 of the 

Water Services Act 108 of 1997. 

The publication of the Water Services Act 108 of 1997 and the Local Government: Municipal 

Structures Act 117 of 1998 requires all WSAs to prepare water services development plans (WSDPs). 

The WSDP (DWAF, 2005b:110) manages planning for water service provision, water demand 

management and wastewater treatment. To develop a sound plan, updated information is required 

from the municipality's records.  

A Water Services Authority such as Madibeng Local Municipality has a duty to prepare a water 

services development plan. Such development plans must be developed in consultation with 

consumers who have a right to comment, and have their comments considered before it is adopted. 

The adopted plan, together with a report on the implementation thereof must be made available to the 

public. A legal review of the water services development plan may reveal whether comments from the 

public have been adequately addressed therein. A water services authority must report on its 

implementation of the water services plan as well as publish a summary of thereof.   A court can 

compel a water services authority which fails to do so to publicise the report (Murombo et al, 2009:7). 
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A municipality that does not have the capacity to draft a WSDP will be assisted by the local 

municipality which is responsible for the provision of information to the designated consultant 

drafting the plan and to the District Municipality including the Catchment Management Agency. The 

WSDP is essential for the completion of the province's IDP and must be aligned therewith.  Drafting a 

WSDP reveals the gaps and problems experienced in water service delivery, although it does not 

reflect information on solid waste management or planning procedures. The Water Services Act 108 

of 1997 and the Local Government: Municipal Structures Act 117 of 1998 requires all WSAs to 

prepare water services development plans (WSDPs). 

The following policies apply to the water services development plan. These policies specify the 

intention to assist water services authorities to execute their functions effectively:  

 All water services authorities must develop a water services development plan (WSDP). 

 A new plan must be developed every five years and should be updated as necessary and 

appropriately in the interim years. 

 The WSDP must be integrated with the Integrated Development Plan (IDP) of the 

municipality, as required in terms of the Municipal Systems Act. 

 The WSDP must integrate water supply with sanitation planning. 

 The WSDP must integrate technical planning with social, institutional, financial and 

environmental planning.  Capital expenditure planning must also be integrated with the 

associated operations and maintenance requirements and expenditures. 

 The WSDP must be informed by the business plans developed by water services providers 

including the plans of any regional water services provider as deemed relevant. 

 The plan must take into account the impact of HIV/Aids on future water demand. 

 The WSDP must integrate with the catchment management strategy. 

 The planning process must take into account the views of all important stakeholders including 

communities through a consultative and participatory process. Every effort must be made to 

ensure the adequate and meaningful participation of women in consultative forums. 

 The draft plan must be made available for public and stakeholder comment and all 

observations must be considered when preparing the final plan. 

 The contents of the WSDP must be communicated to all important stakeholders, including 

DWS. 
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 A water services authority must publicly report annually on the progress in implementing plan 

(DWA. 2013:178). 

Following these analyses, important issues that may impact on the provision of effective and 

sustainable water and sanitation services need to be identified; and strategies must be formulated to 

improve service provision. Thompson (2006:714) asserts that if a municipality is not a WSA, it is not 

required to develop a Water Services Development Plan (WSDP). Copies of the WSDP must be 

availed to the Minister of Water and Sanitation (DWS), the Minister of Cooperative Governance and 

Traditional Affairs (COGTA), and the member of the Executive Council responsible for local 

government and traditional affairs.  

In addition, the NWRS of the WSDP outlines that a WSDP would help a WSA to:  

  access finance (subsidies and loan finance);  

  develop a culture of effective planning and management;  

  meet customers’ needs through a process including addressing problems and finding solutions;  

  serve as a contract between local government and the customer;  

  act as a mechanism for gaining buy-in and building good relationships with the   customer; 

and  

  establish accountability, and therefore, greater levels of trust (DWA, 2013:160).  

According to Water Services Act 108 of 1997 section (13), every draft water services development 

plan must contain, amongst other things, the following details: 

 the physical attributes of the area to which it applies; 

 the size and distribution of the population within that area; 

 existing industrial water use within the area of jurisdiction of the relevant water services 

authority; 

 existing industrial effluent disposed of within the area of jurisdiction of the relevant water 

services authority; 

 the future provision of water services and water for industrial utilisation and the future disposal 

of industrial effluent including the water sources to be used and the quantity of water required 

from and discharged into each source; 
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 the number and location of persons to whom water services cannot be provided within the next 

five years; provide reasons and the time frame within which it may reasonably be expected that 

basic water supply and sanitation will be provided to those persons; and  

 existing and proposed water conservation, recycling and environmental protection measures 

(DWA, 2013:13). 

 

The table below shows the links and tasks between the WSDP and the IWRM which MLM must take 

into consideration when establishing the WSDP/IWRM programme to assist the municipality to 

improve water services delivery. The WSDP ‘s have repeatedly surfaced as a key tools for measuring 

municipal water supply and sanitation for areas under the WSA’s jurisdiction ( DWAF, 2004:17). 

Table 16: Links between Water Services Development Plan (WSDP) and Integrated Water Resource 

Management (IWRM) 

WSDP Business Elements and Tasks   IWRM Tasks 

*Integrated Development Plan (IDP) and WSDP 

goals, integration water resource protection and 

WC/DM.  

*Introduction to IWRM objectives  

Background to the area; maps and description of water 

services authority; settlements; infrastructure for 

public & economic activities.  

Municipality’s local details  

Municipality’s plan organogram 

Baseline information including: 

Property, climate, geographical information, 

system (GIS), maps and demographics.  

Hydrology, flow data & annual runoff. 

Description of catchment(s), water management 

area and resources. 

Overview of geology of area. 

*Service level profile targets set must be aligned with 

IDP units for water sanitation.  

*Water use management 

Residential consumer service levels: 

-Sanitation systems  

-Grey water system management  

-Pit emptying and sludge disposal  

-Raw water consumers  

-Surface water users 

-Ground water uses   

-Grey water (urban runoff from under-serviced/    

un-serviced) 

-Pollution control 

-Industrial/ other (sanitation) 

-Waste management   

-Recreational water uses 

-Storm water management   

*Water resource profile *Surface and groundwater assessment 

-Water source situation assessment surface and 

ground water volumes used and projected for five 

years. 

-Water quality profiles, raw, treated urban and 

rural and effluent discharged. 

-Pollution contingency measures and sanitation 

systems.  

-Surface monitoring programme of quality water. 

-Pollution control 

-Chemical and biomonitoring programmes  

*Water Infrastructure.  *Water supply 

-Situation assessment of existing infrastructure for -Reservoirs, wastewater and storm-water plans.  
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both water (bulk and reticulation) and sanitation. 

-Ownership, history, type, values, capacity and 

operational status for both surface and 

groundwater. 

-Operational and separate maintenance plan for 

each component. 

-Dam safety, education status, capacity building, 

training, budgeting and availability of manuals. 

 

-Sewage 

-Legal framework 

-Database of abstraction and monitoring 

boreholes, aquifer parameters and aquifer test 

data. 

Emergencies and contingencies. 

Records of staff training.  

*Water institutional arrangements also for 

administration 

*Management systems and strategies to implement 

IWRM. 

-WSA and WSP policies, by-law and WC/DM. 

-Indigent policy and Performance Management 

System (PMS). 

-Representation on Catchment Management 

Agency (CMA) and Water Board. 

-Operational strategies and stakeholder 

participation. 

-Performance monitoring legally required by IDP. 

-Water Conservation and Demand Management 

(WC/DM). 

-Operation and management procedure, including 

staff training. 

-Partnership with residents, (Non-Governmental 

Organisation) NGO’s and business. 

-Catchment management. 

*List of Projects. *Prioritisation of projects.  

-Annual water and sanitation project list 

-Sustainability projects.  

-Methodology and selection criteria 

-Work creation, poverty alleviation from identified 

project list. 

-Time frames for implementation. 

-Project planning, implementation and 

management. 

 

Source: (Burke, 2007:116). 

According to Haigh, Fox and Davies-Coleman (2010:477), many municipalities fail to comply with 

the prescriptions of the WSDP primarily because of ignorance and lack of capacity both inexperienced 

staff and failure data systems. DWS has introduced a WSDP online system according to which it is 

compulsory for the water services authorities both District and Local Municipalities must ensure that 

they register with the system. It is by legislation as mentioned above that WSDP should be established 

by all WSA so that municipalities will be able to implement their water services programmes and 

projects according to plan. The DWS should play the role of supporting and strengthening the 

programme. DWS introduced the ‘WSDP On-Line’ system as a strategy so that all data should loaded 

to the system pertaining water infrastructure, projects list and finances will be accessed from the 

system. A final WSDP document can also be downloaded from the system for the purposes of 

adoption as a council resolution by the Municipal Councils (DWS, 2017c:123).   

3.5.5 Catchment Management Agencies and Strategies (CMA & S’s) 

Claassen and Van Wyk (2016:1) defined a surface water catchment as the area from which any rainfall 

will drain into a watercourse through surface flow to a common point. Furthermore, the catchment is 

the basin unit of the landscape that is often used to explain how the different components of the 
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hydrological cycle interact specifically with surface water. The National Water Act 36 of 1998 

requires every catchment management agency to progressively develop a Catchment Management 

Strategy (CMS) for the water resources within its water management area. The Act stipulates that 

CMAs must be in harmony with the national water resource strategy. In the process of developing this 

strategy, a catchment management agency must seek co-operation and agreement on water-related 

matters from the various stakeholders and the interested persons. The National Water Act 36 of 1998 

sections 8-11 stipulate the need for Catchment Management Strategies to set principles for the 

allocation of water to existing and prospective users, taking into account all matters relevant for the 

protection, use, development, conservation, management and control of water resources. A catchment 

management strategy must: 

 take into account the class of water resources and resources quality objectives, the requirement 

of the reserve and where applicable international obligations; 

 not be in conflict with the national water resources strategy; 

 take into account the geology, demography, land use, climate, of any other law, including any 

development plan adopted in terms of the Water Services Act 1997; 

 enable public participation in managing the water resources within its water management area; 

and  

 take into account the needs and expectations of existing and potential water users; and set out 

the institution to be established. 

The National Water Act 36 of 1998 (NWA) is responsible for the equitable allocation and use of the 

scarce and unevenly distributed water resources of the nation. The aim of water resource management 

is to ensure the sustainable use of water through the protection of quality of water resources for the 

benefit of all water users. There is a need for the integrated management of all aspects of water 

resources and delegation of the management function to a regional or surface water catchment level 

where appropriate, to enable everyone to participate. Provision is made for sharing certain water 

resources with other countries. 

According to Claassen and Van Wyk (2016:97), catchment management aims to effectively and 

efficiently manage naturally occurring water within catchment areas by managing or accounting for all 

aspects of the hydrological cycle. A catchment is the area or region which 'catches' the rainfall runoff 

flows with reference to a point on a river or drainage system including water that infiltrates the ground 
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surface and joins the groundwater. Catchment management also aims to achieve a balance between 

resource protection and resource utilisation.  

MLM happens to be under the Crocodile River (Olifants) Water Catchment. The CMA forum has 

been established with all the relevant and affected stakeholders represented namely; Madibeng local 

Municipality water management official, business sector, ward committees, NGO’s, churches, 

agriculture and mining sector. The main objective is to ensure the concept of IWRM is implemented 

by all stakeholders and end users so that there will efficient water service deliver to all the 

communities within the municipality boundaries.  

South Africa has been divided into 19 Water Management Areas (WMAs) and due to poor planning 

this arrangement never realised, a number of processes and institutional challenges delayed the 

process, leading to a review of the initial plan to establish nine CMAs this statement has been 

supported by Schreiner below. With reference to Figure 13 below however, this reduced the number 

of WMAs to only nine (9) areas for implementation by 2015 (DWA, 2013:51).  

Schreiner (2013:78) asserts that CMA strategy planning has been poor because only two are 

functional. However, the decision to implement 19 CMA’s has been changed. There will now be 9 and 

every effort has to be made to establish these within a limited time frame.  Moreover, municipalities 

which have cross boundary water resources are unable to operate effectively due to this shortcoming. 

The map below shows the new nine (9) catchments management areas which are Limpopo, Olifants, 

Inkomati-Usuthu, Pongola-Mtamvuma, Vaal Major, Orange Mzimvubu-Tsitsikama, Breede-Gouritz 

and Berg-Olifants (DWS, 2016:172). The need for wise catchment management decisions is 

acknowledged in the National Water Act, 36 of 1998 and NWRS2 of 2013 for the establishment of 

Catchment Management Agencies (CMAs) at the Water Management Area level. Figure 13 shows the 

water management areas (WMAs). 

The DWS has however proposed to reduce the CMA’s to one national Catchment Management 

Agency with nine regional sub-structures that will be responsible for water resource management in 

each of the nine water management areas. Appropriate functions will be delegated to the CMA, 

including, but not limited to water use authorisation, compliance monitoring and enforcement, water 

resources monitoring, and billing. Sufficient staff and budget will be provided to ensure that the CMA 

can carry out its functions effectively. Appropriately qualified and experienced staff, with technical 

capacity, will be appointed to the CMA. Stakeholder committees in each of the nine WMAs will be 

responsible for providing strategic guidance at the WMA level at districts and local municipalities and 

will ensure bottom up accountability for water resources management in the WMA (DWS, 2017c:11). 
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A single CMA will be established under Schedule 3a of the Public Finance Management Act, 01 of 

1999 (PFMA), to manage water resources in the country. In terms of an operating model, the CMA 

will have a national office, where the executive and shared services will be housed, and nine business 

units, each located in one of the nine WMAs. Initially seven business units will be established, while 

the two existing CMAs are amalgamated with the one CMA to for the other two business units. A 

stakeholder committee will be established for each WMA to provide strategic guidance to the relevant 

CMA business unit and to provide bottom-up accountability to the CMA (DWS, 2017a: 67). 

 

Figure 13: Map of South Africa showing the 9 Water Management Areas (WMAs) 

Source: (DWS, 2016:26). 

At present the CMAs have not assumed responsibilities to manage their respective Water Management 

Agencies’ (WMAs) water resources.  In the interim, DWAF’s Regional Offices continue to manage 

the water resources in their area of jurisdiction until such time as they can hand over these 

management functions to established and fully operational CMAs. Chapter 7 Section (81-83) of the 

NWA underscores that the appointment of the governing board of a catchment management agency 

and its structure should be established. The CMA board should be consulted in such a way that the 



 

 

147 

 

interests of the various stakeholders are represented or reflected in a balanced manner. CMAs are 

responsible for the protection, conservation, development and management of the water resources at 

the WMA level. 

The purpose of establishing CMAs is to ensure that each develops a Catchment Management Strategy 

(CMS) for the protection, use, development, conservation, management and control of water resources 

within its WMA. The functions of the catchment management agency would be to develop a 

catchment management strategy, investigate and advise interested people on the protection, use, 

development, conservation, management and control of the water resources in its water management 

area, coordinate community participation and promote the implementation of any applicable 

development plan established in terms of the Water Services Act 108 of 1997.  

According to Pollard et al. (2007: 671), in South Africa, catchment management strategies, which are 

required by legislation, offer the opportunity to plan for complexity and manage this through a 

strategic, adaptive process that embraces learning informed by practice. For this country, a vital 

component of IWRM is the progressive devolution of responsibility and authority over water 

resources to catchment management agencies, or CMAs, which will have jurisdiction over water 

management areas (DWAF, 2007:35). 

The NWA requires that a CMS be developed for each of the Water Management Areas. A catchment 

management strategy is the framework for water. NWRS2 provides the framework within which all 

catchment management strategies will be prepared and implemented in a manner that is consistent 

throughout the country. One of the first functions of water resource management to the CMA will be 

the development of a CMS.  

Leendertse et al. (2008:12) posit that this principle to manage water within a surface water catchment 

(region) conforms to the IWRM international theory. The primary responsibilities of CMAs are to 

manage water resources at catchment level in collaboration with local stakeholders, with specific 

focus on local community participation in the decision-making processes in terms of meeting basic 

human needs, promoting equitable access to water, and facilitating social and economic development. 

In principle, CMAs are service-delivery agencies which are listed in the Public Finance Management 

Act, 1999 (Act 1 of 1999). MLM as a WSA would be able to improve water services delivery if the 

CMA is well managed and coordinated (Jonker, 2014:14).  

 The Act also makes provision for the establishment of catchment management agencies, the 

transformation of existing irrigation boards into water user associations, and the possible 

establishment of an agency to manage the national water resources infrastructure. Neither of the first 
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two processes has yet been completed. Only two of a proposed nine CMAs have been established 

since 1998, and the transformation of irrigation boards, which was supposed to have taken within six 

months according to the Act, has not yet been completed. Moreover, a firm decision has yet to be 

made on how best to manage the national water resources infrastructure (Schreiner, 2013:57).  

The catchment management area allocated to Madibeng Local Municipality has been partially 

functional although DWS has delayed the implementation of the due poor planning by the Department 

of Water and Sanitation. The department has appointed an acting CEO of Crocodile/Marico 

Catchment Management Agency and the municipality is participating at the CMA’s water forum by 

ensuring that all the water related stakeholders such as business sector, NGO’s, mining, community 

members, industry and women in particular are represented and the forum is managed according to the 

NWA of 1998. 

Catchment activities must meet at least some of the needs of all stakeholders. Among other things, this 

gives stakeholders a strong incentive to participate. The relationship between the needs of the water 

management institution and the needs of the stakeholders can be shown as two boxes overlapping 

below, with the shaded area representing the shared needs or overlapping interests. It is important that 

water management institutions CMAs, WUAs, and DWS are clear about their own framework of 

interest before engaging with stakeholders. Stakeholders often confuse needs, which refer to what is 

necessary, and wants, which refer to what is desirable. There is nothing inherently wrong with wants, 

but they are normally not obtainable with the resources available. A focus on wants raises expectations 

that usually cannot be met.  

At local and regional scale stakeholders can participate directly. However catchment and national 

scales are too large to involve all stakeholders. At MLM level representative participation is 

necessary, together with processes to communicate with local stakeholders. Both MLM and the DWS 

will then be in a position to inform stakeholders more clearly about what is possible or not possible 

within the IWRM context.  

Various stakeholders and institutions in the catchment area are engaged via Catchment Management 

Forums (CMFs). CMFs are non-statutory institutions, but are included in the National Water Act 

(NWA) No. 36 of 1998 to provide a formal interface between the water needs of the community and 

the formal institution that regulates water (DWS, 2017:131). These forums are the participatory 

representative bodies that voice the interests and needs of stakeholders. A framework strategy, known 

as the Catchment Management Strategy (CMS), considers all matters relevant to the protection, use, 

development, conservation, management and control of water resources (DWS, 2016:34). 
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The following figure 14 shows two boxes overlapping CMA activities.  
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Figure 14. Identifying overlapping needs of the CMA   

Source: (Researcher’s own work). 

3.5.6 National Water and Sanitation Master Plan (NW&SMP) 

The Department of Water and Sanitation (DWS) found it important that it should introduce a water 

and sanitation master plan because of the water challenges such as droughts, water leaks and water 

management the country has recently faced and that instigated the issue of water security. Water 

security touches on many facets, including identifying future water sources for our growing population 

and the attendant future water resources development options, the operation and maintenance of water 

and sanitation infrastructure, the proper management of our water quality, water supply services, 

resilience of our country to climate change impacts and water conservation and water demand 

management it is the reason why the DWS had to introduce a concept water and sanitation master plan 

(DWS: 2017c:4). 

Although the 2014-2016 drought has catalysed a national conversation and to some extent, brought 

water security into the policy debate in South Africa, the drought did not cause water scarcity but what 

it did was to highlight existing vulnerabilities in South Africa’s water system and framed the 

magnitude of the challenge of ensuring water security for the country. The core purpose of the NW & 

SMP is to provide an overall perspective of the scope of the water and sanitation business to provide a 

comprehensive schedule of actions needed to address present challenges, to estimate the investments 

required to ensure effective water resources, and water and sanitation services delivery, as well as to 
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facilitate effective integrated investment planning, implementation of actions and evaluation of 

achievements. 

This first-of-its-kind National Water and Sanitation Master Plan (NW & SMP) introduces a new 

paradigm that will guide the South African water sector, led by the Department of Water and 

Sanitation (DWS) and supported by local government and other sector partners, towards the urgent 

execution of tangible actions that will make a real impact on the supply and use of water and 

sanitation. The impact of this plan will be delivered through action and through the recognition that 

communities cannot drink paper plans (DWS, 2017a:1). 

South Africa is a water scarce country with a growing demand for water to meet its developmental and 

economic growth objectives. Climate change will increase the variability of the weather patterns 

resulting in more frequent floods and more severe droughts. Perhaps this is already being evidenced 

with the City of Cape Town currently (2018) experiencing one of the most severe droughts in years 

and Kwa-Zulu Natal Province (KZN) having just experienced devastating floods. These challenges, 

exacerbated by poor management, aging infrastructure, and lack of skills in the right places, mean that 

South Africa is facing a potential water crisis. 

The NW & SMP forms part of a suite of initiatives led by the Department of Water and Sanitation 

(DWS) in conjunction with other government departments and agencies, the private sector and civil 

society to ensure that we avoid this crisis, and to aim, instead, for a water secure future with reliable 

water and sanitation services for all, and that these contribute towards meeting national development 

objectives. While the NW and SMP, is led by DWS, it is a country-wide plan the challenge facing us 

requires concerted effort by all water users in government and outside governmental environment. 

The NW&SMP’s call to action seeks to rally all water sector stakeholders in South Africa to work 

together to address the challenges confronting the water and sanitation sector and to ensure that all 

citizens get ahead of the curve in relation to both current and future challenges. This includes ensuring 

that by 2030 all communities have a sufficient reserve of supply to take us safely into the future 

beyond 2030 and that we meet Sustainable Development Goal 6 which has been set by the Department 

of Water and Sanitation (DWS) as the objective that must be implemented, goal 6 is intended: To 

ensure access to water and sanitation for all and that the water sector is financially sustainable. This 

Master Plan is driven by a sense of urgency. The Department of Water and Sanitation sets out the 

critical actions and investments the country must implement between now and 2030 to overcome 

challenges and ensure water secure future supporting inclusive development across the country (DWS, 

2017b:40). 
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It is very vital that the NW&SMP is developed collectively by all key role players and service delivery 

authorities in the water and sanitation sector, and that it enjoys their full support, acceptance and 

agreement. The National Water and Sanitation Master Plan is still in the process of development, and 

the Department of Water and Sanitation has started the process of consulting and have produced a 

draft Water and Sanitation Master Plan, which is referred as to “Call to Action version 8.3” (RSA, 

2017:123). Comments from the Research Niche for the Cultural Dynamics of Water (CuDyWat) 

group and the South African Water History Archival Repository (SAWHAR), North-West University 

submitted see Table 17. 

Table 17: National Water and Sanitation Master Plan (NW & SMP)-Call to Action version 8.3 

 
No.  

 

 

 Comment  
 

 

 Action  
 

 
Considered 

/Addressed  
 

1 The Department of Water and Sanitation 

(DWS) is commended for developing a 

National Water & Sanitation Master Plan, 

highlighting challenges, covering various 

themes / topics and providing actions to 

resolve or mitigate these challenges.  
 

Continue with the National Water 

and Sanitation Master Plan 

(NWSMP) and ensure annual 

review. 

Continue with role-players and 

stakeholder involvements and 

engagements.  
 

 

2 Please add an illustration of the water 

cycle. It may be known by most people, 

but is worth repeating and ensuring 

awareness of the role of water, the 

environment, people, institutions, 

organisations etc. in the water business.  
 

Add a figure to illustrate the water 

cycle and players or institutions, 

including ecological infrastructure / 

services, involved.  
 

 

 
Education  

 

  

3 There needs to be improved education and 

awareness of how water resources are 

managed and operated. People may be 

misinformed or get the wrong impression 

when water source operating rules are 

applied for example dam water releases.  
 

Better general public awareness 

campaigns of our water resources 

and roles of water resource 

institutions & how they manage 

water.  
 

 

4 Consumer education can be improved 

through national targeting of the 

foundation, primary and secondary 

education sectors – learners. This will 

ensure a wide footprint of action, 

interaction and participation in water’s 

management as precious resource and 

reach not only urban centres, but rural and 

deep rural environments.  
 

Action: Bring the Department of 

Basic Education on board to actively 

incorporate water (use, management, 

conservation) into the school 

curriculum and activities.  
 

 

Source: CuDyWat: 2018, Comments from the Research Niche for the Cultural Dynamics of Water 

(CuDyWat) group and the SA Water History Archival Repository (SAWHAR), North-West 

University). 
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3.6 CONCLUSION  

In this chapter, the legislative framework and its application was outlined including those relating to 

water strategies, the foundation for integrated water resources management within South Africa was 

discussed specifically on the local government sphere. The IWRM policy in National Water Act, 36 of 

1998 at national and catchment scales, made specific provision for the protection of water resources 

and established mechanisms to ensure equitable and efficient use thereof. Therefore, focus was placed 

on the operations of the municipal systems, knowledge management processes and enablers for 

potable water supply management, including water-use-footprint in and by MLM in its municipal 

area. The purpose of this discussion was to highlight the strengths and weaknesses of potable water 

supply management within municipalities. This analysis was conducted according to the planning 

theory of IWRM (as discussed in Chapter 2 of this thesis). 

The Constitution of 1996 acknowledges water as a fundamental human right in South Africa and the 

National Water Act promotes water use in the interest of the public to achieve equitable and 

sustainable economic, social and physical development. The transformation of water services in South 

Africa has been primarily influenced by the implementation of new legislation and a regulatory 

framework, including water-related strategies. Legislative transformation and the development of a 

National Water Resource Strategy (NWRS2) and National Water and Sanitation Resource Services 

Strategy (NW & SRSS) which includes Water Catchment Agencies (CMAs) and Water Users’ 

Associations (WUAs) have contributed towards meeting the basic needs of present and future 

generations to promote equitable access to water, including the efficient, sustainable and beneficial 

use thereof in the interest of the public. 

Chapter 4 will provide the research methodology used and the research design of the case study MLM 

the methods used to collect, analyse and interpret data from the MLM are explained. The qualitative 

research and case study research approach which were utilised in the research was highlighted. The 

questionnaire was designed to obtain information from the MLM. The next chapter presents the 

empirical study which would be executed in the geographical area of MLM. 

 



 

 

153 

 

CHAPTER 4  

EMPIRICAL SURVEY: STATUS OF INTEGRATED WATER RESOURCE 

MANAGEMENT (IWRM) IN MADIBENG LOCAL MUNICIPALITY (MLM) 

4.1 INTRODUCTION  

The previous chapter analysed the legislative and regulatory framework of potable water supply 

management in South Africa. It provided a summarised table of water-related legislation, discussed 

the policy foundation and content and also investigated water-related strategies. This chapter 

investigates the functions of municipal systems, knowledge processes and enablers for potable water 

supply management in MLM, providing an overview of the water-footprint. According to Hastings 

and Pegram (2012:4–9) a water footprint is an indicator of the use of freshwater based on the direct 

and indirect amount of water required over the full supply chain. Central to the concept of a water 

footprint are direct and indirect water use; consumed versus non-consumed water withdrawal and blue 

(potable drinkable water), green (sanitation water) and grey (waste water) consumption.   

The functioning and problems experienced by a particular municipal area in the provisioning of 

potable water supply management is at the core of the chapter. It provides a detailed explanation of the 

research design and methods; the data-collection procedures and problems; and the research 

techniques and instruments utilised to explore the effectiveness and efficiency as well as the 

sustainability of potable water supply management processes in Madibeng Local Municipality’s area 

of jurisdiction. 

A qualitative research and case study approach was adopted for this study. The questionnaire was 

designed to gather information from officials and other role players in the MLM. The information 

acquired was than evaluated and the findings related to water supply service. The challenges 

encountered in the research and the results of the study will also be presented. Finally, a specialised 

focus group of professional administrators and technicians were engaged throughout the research 

process to deliver inputs on the current and proposed improved IWRM framework. 

4.2 IWRM: METHODOLOGY AND EMPIRICAL FINDINGS 

4.2.1 Methodology 

According to Hale (2016:1[Online]), descriptive research methods do just that –they describe 

situations. They neither make accurate predictions nor determine issues such as cause and effect. 

There are three primary types of descriptive methods (Brynard and Hanekom, 2006:39): observational 
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methods, case-study methods and survey methods. Each of these methods will be discussed and their 

advantages and shortcomings identified.   

Babbie and Mouton (2008:74–75), show that it is important to distinguish between research design 

and research methodology. Research design focuses on the end product. It determines what kind of 

study is being planned and the type of results aimed at. The point of departure is the research problem 

and the logic of the research determines the kind of evidence required to address the research question. 

Research methodology, on the other hand, focuses on the research tools and procedures to be used.   

The point of departure of this research was to focus on the specific tasks at hand, such as data 

collection or sampling. The research methodology focuses on individual steps in the research process 

and the most objective (unbiased) procedures to be employed. Brynard and Hanekom (2006:35) assert 

that research methodology is the ‘how’ of collecting data and its processing in the timeframe of the 

research process. According to Brynard and Hanekom (1997:28–29), research methodology or 

methods of collecting data, necessitate a reflection of the plan, structure and execution of the research 

to comply with the demands of truth, objectivity and validity. Hence, research methodology focuses 

on the research process and the decisions which the researcher utilises to execute the research project. 

For example: 

 Which decision(s) need(s) to be taken as the research progresses? 

 Which methods and techniques for data collection and data analysis should be selected? 

 Which factors play a role in the design of the research project? 

 What influence does the particular purpose of the research project have on the selection of 

methods and techniques?  

 Which factors play a role in the process of research and how do these factors influence the 

methodology of the researcher? 

In the human sciences, two basic research methods or methodologies can be distinguished, namely 

qualitative and quantitative methodology. When both these methodologies are combined in a research 

project it is referred to as the application of mixed methods (Brynard and Hanekom (2006). A mixed 

method was adopted for this study. It is necessary to deal with each individual component of this type 

of methodology and explain how it was used. 

4.2.2 Description of qualitative and quantitative research 

Researchers use various methods to collect, analyse and interpret information. There is, however, no 

commonly agreed upon method of how information should be acquired. According to Babbie and 
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Mouton (2002:270), the primary goal of qualitative research is to describe and understand rather than 

to explain human behaviour. Fox and Bayat (2007:77) posit that quantitative research can be 

distinguished from qualitative research and these are summarised in Table 18 below. 

Table 18: Qualitative research vs quantitative research comparison chart 

 Qualitative research   Quantitative research 

Purpose  Purpose is to explain and gain insight 

on phenomena by intensive collection 

of narrative data to generate 

hypotheses to be tested; is inductive. 

The purpose is to explain, predict or 

control phenomena through focused 

collection of numerical data. Testing of 

hypotheses is deductive. 

Approaches to 

inquiry   

Subjective, holistic, process-oriented. Objective, focused, outcome-oriented. 

Hypotheses  Tentative, evolving based on 

particular study. 

Specific, testable, stated prior to 

particular study. 

Research setting Controlled setting not as important. Controlled to the degree possible. 

Sampling  Purposive: Intent is to elect small, not 

necessarily representative, sample to 

get in-depth understanding and 

insight. 

Random: Intent to select large 

representative sample to generalise 

results to a population. 

Measurement  Non-standardised, narrative (written 

word), ongoing. 

Standardised, numerical (numbers), at 

the end. 

Design and 

method  

Flexible, specified only in general 

terms, non-intervention, minimal 

disturbance.  

All descriptive: history, biography, 

ethnography, phenomenology, 

grounded theory, case study, (or 

hybrids) consider many variables, 

small group.  

Structured, inflexible, specified in detail 

in advance of study intervention, 

manipulation, and control descriptive 

correlation; casual-comparative, 

experimental; consider few variables, 

large group. 

Data collection 

strategies  

Document and artefact (something 

observed) that is collection 

(participation, non-participation).  

Interviews/focus groups (un-

/structured, informal).  

Use open-ended questionnaire  

Take detailed field notes.  

Observation (non-participation). 

Interviews and focus groups (semi-

structured, formal). 

Administer tests and questionnaires 

(closed ended). 

 

Data analysis Raw data is in words. 

Essentially ongoing, involves using 

the observations/comments to come 

to a conclusion.   

Raw data is numerical, performed at end 

of study, involves statistics; using 

numbers to come to conclusions). 

Data 

interpretation 

Conclusions are tentative (conclusion 

can change), reviewed on an ongoing 

basis, conclusions are generalisations.  

The validity of the 

inferences/generalisations are the 

reader’s responsibility.  

Conclusions and generalisations 

formulated at end of study, stated with 

predetermined degree of certainty, 

inferences/generalisations are the 

researcher’s responsibility  

Never 100% certain of findings. 

      Source: Mouton, 2001:112. 
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Qualitative research gathers data that is non-numerical such as diaries, open-ended questionnaires, 

interviews and observations that are not coded, whereas a numerical system and quantitative research 

gathers data that can be coded in numerical form. Examples include experiments or interviews/ 

questionnaires that use closed-ended questions or rating scales to collect information (Hale, 

2016:13[Online]).  

The application of qualitative and quantitative data is further explained by Hale (2016:118[Online]) 

who asserts that qualitative data and research is used to study individual cases in detail and to establish 

how people think or feel. This research made a detailed study of the methods and application of 

quantitative and qualitative approaches. Approximately 70% of the data and information were 

gathered by means of quantitative methods whereas about 30 percent was allocated to qualitative 

research.  

4.2.3 Research design 

Babbie and Mouton (2002:74) define research design as a plan or blueprint of how one intends to 

conduct research. There is also a caution involved. Researchers should be careful not to confuse 

research design and research methodology, because the two differ vastly. Research design deals with a 

logical problem rather than a logistical problem (Yin et al., 1989: 29). Similarly, in social research, the 

sampling and the method of data collection for example, questionnaires, observation, document 

analysis, etc. are subsidiary to the matter of what evidence the researcher is required or expected to 

collect. 

Researchers often design questionnaires or begin interviewing the respondents too early. The 

researchers should first think through very carefully what information they require from the responses 

to the research questions. Should matters related to research design not be addressed from the outset, 

the conclusions drawn will generally be weak and unconvincing and fail to respond to the research 

question. Research design differs from the method by which data is collected. Many texts on research 

method confuse research design with methods, for example research design deals with logical 

problems and not logistical problems (Yin et al., 1989:29). For example, before a builder or architect 

can develop a work plan or order materials he/she must first establish the type of building required, its 

uses and the needs of the occupants. The work plan then flows from this. Similarly, in social research 

the issue of sampling, the method of data collection (e.g. questionnaire, observation, and document 

analysis), and the design of the question are all subsidiary to what evidence the researcher collects. It 
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is not uncommon for research design to be used more as a mode of data collection than a logical 

structure of inquiry.  

There is nothing intrinsic about a research design that requires a particular method of data collection. 

Although cross-sectional surveys are often equated with questionnaires and case studies with 

participant observation, data can be collected by means of any data collection method (refer to Figure 

14 below). In other words, how data is collected is irrelevant to the logic of the design. Failure to 

distinguish between design and method results in poor evaluation of designs. Equating cross-sectional 

designs with questionnaires or case studies with participant observation implies that the designs are 

often evaluated against the strengths and weaknesses of the method rather than their ability to draw 

relatively unambiguous conclusions or to select between rival plausible hypotheses (Yin et al., 

1989:29). Figure 15 below illustrates the relationship between research design and the method of data 

collection. 

 

Figure 15: Relationship between research design and particular data collection  

Source:  Adapted from: Yin et al. 1989: 29. 

Taking the above into account, Babbie (2010:92–94) and Robbins (2009:9–11) posit that research 

design must include exploratory, descriptive and explanatory elements. 
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Exploratory research is conducted to explore a topic or to familiarise a researcher with that topic. It 

includes case studies, needs assessments and the use of focus groups or guided small-group 

discussions. 

 Descriptive research describes what is taking place in situations and events. The researcher observes 

and then describes what was observed. Statistics from journal articles, newspapers and government 

reports are utilised to describe what is taking place. Many qualitative studies use such descriptions. 

Descriptive research encompasses much government sponsored research including the population 

census, the collection of a wide range of social indicators and economic information such as 

household expenditure patterns, time-use studies and employment and crime statistics. Descriptions 

can be concrete or abstract. A relatively concrete description might describe the ethnic mix of a 

community, the shift in age profile of a population or the gender mix of a workplace. 

Explanatory research examines why something is taking place. It attempts to explain why one 

variable causes change in another variable or why one variable predicts changes in the other. This type 

of research responds to the questions:  what, where, when, how and why (Babbie & Mouton: 

2002:134). The research design for this study included exploratory research. It utilised a literature 

review, observations, the case-study method/approach (i.e. site visits to surface and groundwater 

catchments, taking photographs, and using MLM as the unit of analysis). It also analysed official 

documents, used interviews and data sampling through a questionnaire, including a scientific analysis 

of the responses.   

4.2.3.1 Literature review 

According to Brynard and Hanekom (2006:38), successful research depends on a well-planned and 

thorough review of the available and relevant literature. Such a review includes a study of useful 

references and sources. Leedy and Ormrod (2001:84) posit that in a sound literature review, the 

researcher does not merely report the related literature. The researcher evaluates, organises and 

synthesises what others have done. In this regard, the review of the literature assists in the building of 

the research model and development of the research plan (Robbins, 2009:16). An advantage of a 

literature review is that the data can be gathered easily at a time that suits the researcher, because the 

information required is available in writing (Brynard & Hanekom, 2006:39).   

In this thesis, the key questions of the research are explored theoretically in Chapters 1 to 3. The aim 

was to gather relevant information on integrated water resources management in the South African 

sphere of government. The purpose of the literature review, as explained in section 1.6.1, was to 

familiarise the researcher with the topic by investigating previous research and compiling a review of 
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findings. This served to identify inconsistencies and gaps that might justify further research, as 

suggested by Welman, Kruger and Mitchell, (2011:38). 

4.2.3.2 Survey method 

In the survey method of research, participants respond to questions posed in interviews and/or featured 

in questionnaires. Thereafter, the research describes the responses. For the survey to be reliable and 

valid, it is important that the questions are constructed properly and are clear and easy to comprehend. 

Another consideration when designing questions is whether to include open-ended, closed-ended, 

partially open-ended, or rating-scale questions (Jackson, 2009:169). There are advantages and 

disadvantages to each type: Open-ended questions allow for a greater variety of responses from 

participants but are difficult to analyse statistically because the data must be coded or reduced. Closed-

end questions are easy to analyse statistically but limit the responses that participants provide. Many 

researchers prefer to utilise a Likert-type scale because it is relatively easy to analyse the responses 

statistically (Jackson, 2009:89). The Likert-type scale is a psychological measurement device that is 

used to gauge attitudes, values, and opinions. It functions by having a person complete a questionnaire 

that requires him/her to indicate the extent to which he/she agrees or disagrees with a series of 

statements. The researcher utilised a Likert-type scale as a method of ascribing quantitative value to 

qualitative data, and to make it amenable to statistical analysis. A numerical value was assigned to 

each potential choice and a mean figure for all the responses was computed at the end of the 

evaluation. Likert scales usually have five potential choices: agree strongly (emphatically), agree, 

neutral, disagree and disagree strongly (emphatically).  

In addition to the methods listed above, some researchers include qualitative and quantitative (as a 

distinct method) and archival methods when conducting descriptive research. It is important to 

underscore that descriptive research methods can only describe a set of observations. It cannot draw 

conclusions from that data on the direction of the relationship, that is, does A cause B, or B cause A? 

Studies have revealed that researchers tend forget this fundamental limitation and claim that the data 

can actually demonstrate or suggest causal relationships which is untrue. According to De Vos (2011: 

397) data analysis is the process of bringing order, structure and meaning to the mass of data 

collected, and involves the conversion of data into numbers which are then subjected to statistical 

analysis that assists in organising, summarising and interpreting sample data. 

According to White and Adams (2004:94), public administration research methodology can be 

categorised into two predominant streams. The first is concerned with the degree to which research 

adds verifiable knowledge that can be used to improve public administration as an applied science. 
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Secondly, it can also investigate issues on the type of research questions that one can interrogate with 

methodologies, and whether these produce practical knowledge. 

4.2.3.3 Observation  

With the observational method (sometimes referred to as field observation) animal and human 

behaviour are observed closely. There are two primary categories of the observational method, namely 

naturalistic observation and laboratory observation. The major advantage of the naturalistic method is 

that the researcher views participants in their natural environments. Proponents hold that this leads to 

greater ecological validity than laboratory observation. Ecological validity refers to the extent to 

which research can be used in real-life situations (Hale, 2016:78[Online]).  

Observation utilised in this study entailed the simple observation of what takes place in a specific 

situation, and the effect thereof. This comprised, inter alia, a literature review, attending water forum 

meetings and conducting an analysis of official documents of the WSDP and the municipal IDP.  The 

observation method provides a true reflection of what happened at a specific point in time. For 

example, how water is currently managed by the Madibeng Local Municipality and/or was previously 

managed. This implies that the researcher is actually an outside observer (Babbie & Mouton, 2002: 

293).   

The following definition by Maree et al. (2012:83–86), is suitable for this particular study. It describes 

an observer as a participant, but focuses primarily on his or her role as observer in the situation. The 

researcher looks for patterns of behaviour in a particular community so as to understand the 

assumptions, values and beliefs of the participants and make sense of the social dynamics. However, 

the researcher remains detached and does not influence the dynamics of the setting.   

 Observation was utilised as an essential data-gathering technique to provide a perspective of group 

dynamics and behaviour patterns in different settings (Maree et al. 2012:84). For this particular study, 

the researcher observed closely and investigated the situation by identifying and addressing 

probable/possible shortcomings. 

4.2.3.4 Case-study method  

A case-study method/approach was utilised in this study. It comprised an in-depth investigation of the 

potable water resource management by MLM (unit of analysis) as an institution. Case study research 

consists of an in-depth study of an individual or a group of individuals. Such studies often lead to 

testable hypotheses and enable the researcher to study rare phenomena. Cause and effect are not 

necessarily part of this type of research approach because the exploration of information aims to 
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describe and not necessarily pass value judgements. Furthermore, as a rule, this type of research has 

limitations, such as an inability to generate accurate predictions. Thus, bearing mind the limitations of 

this approach, there is simultaneously an awareness of its value in describing the case under 

investigation.   

There are two problems with case studies: expectancy effects and atypical individuals. Expectancy 

effects include the experimenter’s underlying bias that might affect the actions taken while conducting 

research. This bias can lead to misrepresenting the participants’ descriptions. Describing atypical 

individuals may lead to inaccurate generalisations and detract from external validity (Hale, 

2016:56[Online]).  

4.2.3.5 Interviews  

For the purposes of this study, interviews and questionnaires were planned meticulously. The 

questionnaires were distributed to members of the target group. The interviews, in line with the 

project’s ethical guidelines, were conducted in a cordial and transparent manner. Participants were 

assured of anonymity if they chose to participate in the study. Appointments were made in advance. 

The researcher remained objective throughout the process to distinguish between the facts, the 

perceptions of the participants, and those of the researcher.   

Interviews are particularly useful for gathering a participant’s experiences. The interviewer can pursue 

in-depth information related to the study.  Interviews may be useful as a follow-up to what has 

emerged from the questionnaires, e.g. to investigate the responses further. Generally, open-ended 

questions are posed during interviews. Before one designs the interview questions and process, the 

problem or need that must be addressed in the interviews should be articulated clearly. This helps the 

researcher to focus on the intent of each question. 

The following should be observed by the researcher when conducting interviews: 

 Verify whether the tape recorder (if used) is working properly by checking occasionally. 

 Ask one question at a time. 

 Attempt to remain as neutral as possible. Don’t show strong emotional reactions to 

respondents’ views and responses. 

 Encourage responses with occasional nods of the head. 

 Be careful about one’s note taking. If one jumps to take a note, it may seem one is surprised or 

very pleased about an answer, which may influence responses to future questions. 
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 Provide a clear transition between major topics.  

 Maintain control of the interview when respondents stray to another topic, take too long to 

respond to a question, or try to ask questions of the interviewer. In such cases indicate politely 

that time is beginning to run out (Maree et al. 2012:87). 

Immediately after the interview, follow specific procedures to:  

 Verify whether the tape recorder, if used, has indeed worked throughout the interview. 

 Make additional amendments to the written notes if necessary to clarify any incoherence; 

ensure pages are numbered correctly. 

 Write down observations made during the interview, for example, where did the interview take 

place and when? Was the respondent particularly nervous at any time? Were there any 

surprises during the interview (Brynard & Hanekom, 2006:44) 

All data collected are in safe-keeping for further scientific analysis. The verbatim data transcription of 

interviews minimises any possible distortion or misrepresentation. It is likely that the style of 

conducting an interview improves with practice. To pre-empt this eventuality, a preliminary pilot 

interview was conducted. There was no language barrier; the researcher conversed freely with all 

respondents. 

4.2.3.6 Construction of the questionnaire  

Schaeffer and Presser (2003: 65–88) emphasise that constructing  a questionnaire encompasses  many 

variables such as the wording and order of questions; the selection and expression of the response 

categories; the formatting of the questionnaire and how it is administered; the wording of the 

introduction and a succinct clarification on the purpose of the survey. Although designing a 

questionnaire remains more of an art than a science, there is increasing knowledge to inform these 

decisions. In recent decades there has been an infusion of theory from certain disciplines such as 

cognitive psychology and linguistic pragmatics. Testing and evaluation techniques have grown more 

comprehensive and informative and questionnaire design continues to evolve.  

Elisabeth (2016:1) posits that questionnaires are used in sample surveys and censuses to elicit facts, 

attitudes, and other subjective states. Questionnaires may be administered by interviewers in person or 

by telephone, or they may be self-administered on paper or another medium, such as an audio-cassette 

or on the internet. The utility of asking the same questions across a broad group of people to obtain 

comparable information from them has grown exponentially since 1086 when William the 
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Conqueror’s officials conducted a survey the wealth and landholdings of England using a standard set 

of inquiries and compiled the results in the Domesday Book. 

This study made use of one set of questionnaires and conducted face-to-face interviews. An 

interviewer-administered questionnaire was used as the research instrument.  Information and data 

were gathered from the respondents involved in water resource management with a view to proposing 

an IWRM model for the Madibeng Local Municipality.  

Standardised interviews through the utilisation of a questionnaire were conducted with relevant 

respondents at several municipalities, including Magalies Water Board, a water services provider 

(WSP). The purpose of the questionnaire was to compare information and data to that of the various 

theories on water resource management; the relevant legislation and current practices in potable water 

supply, and ultimately to propose an IWRM model for more effective, efficient, equitable, economical 

and sustainable potable water supply management in and by Madibeng Local Municipality.   

According to Robbins (2009:121), the purpose of a questionnaire is to measure what one wants to 

know. In other words, to measure the variables of interest. Furthermore, a questionnaire seeks to 

answer questions, or to reply to statements based on the following:   

 what people are, i.e. their characteristics, such as age, gender, and ethnicity; 

 how people think, i.e. their beliefs and attitudes;  

 how people act, i.e. their behaviour; and  

 what people know, i.e. their knowledge. 

Taking these matters into account, the questionnaire used in this study was divided up into the 

following sections:  

 Section A: Biographical information: This information is necessary to determine the 

respondents’ level of experience in local government and potable water resource management;  

their knowledge of potable water resource management; their involvement in public decision-

making processes, and their involvement in finding solutions to water management challenges. 

The information in this section is necessary for statistical purposes and to reflect the 

employees’ opinions of all post-levels, ages and gender in a municipality and/or water 

company.   

 Section B: Statements of current potable water supply practices:  This information is necessary 

to determine the role and significance of current potable water supply management practices 
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utilised in and by municipalities. The need for effective, efficient, equitable, economical and 

sustainable potable water supply management must be determined to create an improved 

environment to deliver potable water supply as a basic service. The respondents’ knowledge 

and the level of implementation of governance principles and applicable Acts and regulations 

should be determined beforehand.  

 Section C: Questions and comments on management challenges encountered in potable water 

supply management: This information is necessary to determine the level of adequacy of 

potable water supply management practices that serve the needs of municipal customers such 

as households and industries. A suggestion of how to address these challenges in an effective, 

efficient and economical manner needed to be captured.  

As mentioned in sections 4.2.6, 4.2.7 and 4.2.8 of this thesis, a simple observation, case study and 

interviews method/approach were utilised in this study, which involved an in-depth examination of 

potable water resource management by MLM as a public sector service rendered institution. The 

evaluation involved analysing the information gathered from different sources, such as literature 

review, observation, interviews, and analysis of official documentation (Acts, water strategies, etc). In 

this particular study, the researcher spent an extended period of time on-site to interact with the role-

players and stakeholders such a NGOs, water and sanitation departmental senior managers, local water 

forums, as well as stakeholders in the mining, business and agricultural sector. It was necessary to 

determine the current practices on potable water management supply in and by MLM.  

Questions in the questionnaire were formulated according to a five-point Likert scale so as to: 

 ask primary and secondary research questions;  

 identify compliance with relevant legislation, such as the Constitution (1996), the Water 

Services Act 108 of 1997, the National Water Act 36 of 1998, the National Water Resource 

Strategy (NWRS), the Local Government: Municipal Systems Act 32 of 2000 and the Local 

Government: Municipal Structures Act 117 of 1998; 

 find out whether current potable water supply management practices are adequate (e.g. the 

availability (or lack) of a water sector plan in MLM);  

 make an assessment on whether the management of water at MLM was integrated; and  

 determine if there was a working IWRM strategy in MLM. 

Respondents were requested to select their preference as follows:   

1 = strongly disagree  
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2 = disagree  

3 = unsure / not sure  

4 = agree  

5 = fully agree  

Double-barrelled questions were avoided to ensure that the respondents did not have difficulty in 

completing the questionnaire. This was achieved by comparing and integrating the existing potable 

water supply strategies with the theoretical foundations/pillars of potable water supply. Gap analysis 

was also achieved by investigating the objectives of this study as outlined in Chapter 1 of this study. 

4.2.3.7 Processing data 

All the data (observations, case-study method, questionnaires and semi-structured interviews) and 

information (the literature review) were analysed scientifically by the Statistical Consultation 

Services, North-West University, on the Vaal Triangle and Potchefstroom Campuses. Statistical 

Services conducted various scientific analyses of the gathered data such as T-Tests; reliability analysis 

(Cronbach’s Alpha); Npar tests; the Mann-Whitney Test; Crosstabs; tests on frequency; tests of 

descriptive, non-parametric correlations (Spearman’s rho); and a test for multiple comparisons These 

tests were in line with the recommendations made by Maree et al. (2012:225). 

The analyses are provided as a paid package by Statistical Consultation Services. The researcher was 

at liberty to use his discretion on the most appropriate tests to determine the validity and usability of 

the research results.  However, Statistical Consultation Services advised the researcher on the most 

suitable scientific analysis for this type of post-graduate research. A brief motivation is provided for 

the most suitable scientific analyses selected for this study as well as a concise description of the 

purpose of the analyses conducted by the Statistical Consultation Services. 

4.2.3.8 Limitations and ethical considerations of the study 

The proposed IWRM model is relevant specifically to MLM because a case-study approach was 

adopted (Maree et al. 2012:76). The proposed IWRM model was neither developed for the North-

West Province, nor the South African local sphere of government. Generalisations are, therefore, only 

limited to the locus of the study, that is, MLM. This could limit the credibility of the study, although it 

provides in its singularity a concentration of the global context in the local sphere. The next section 

discusses the analysis and interpretation of the data collected as part of the empirical study conducted 

to develop an IWRM model for MLM. 
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4.3 ANALYSIS AND INTERPRETATION OF EMPIRICAL DATA 

To strengthen the MLM’s current IWRM strategy, a 5-point Likert scale questionnaire was compiled 

and utilised to collect data (Annexure A). A respondent was required to indicate his/her preference 

(‘fully agree’) and the opposite end of the scale, (‘fully disagree’).  

The respondents were furnished with the questionnaire which comprised of section A with six (6) 

questions, section B with eighteen (18) and Section C with ten (10) statements. The respondents were 

requested to select the relevant options, that is, whether they:  

1. Fully Agree; 

2. Agree; 

3. I am not sure; 

4. Disagree; or 

5. Fully disagree. 

4.3.1 Section A:  Respondents’ biographical information   

Section A of the questionnaire focused on the respondent’s profile. Establishing this profile is 

necessary for statistical purposes, that is, the opinions of employees’ experience on all post-levels, as 

well as his/her age and gender in a typical municipality. The profile also takes into account the 

individual’s qualifications as relevant to the management of potable water supply. On the 

recommendation of the Statistical Consultation Services at the NWU’s Vaal Triangle Campus, the 

total number of respondents was provided, to indicate scientific results instead of percentages. 

Statistical Consultation Services yielded this advice because the population sample was rather small 

and held the possibility of bring the reader to faulty assumptions given that the population total was 

limited to 50 respondents. 

The Section A responses are summarised in the relevant tables below.  

Section A. 01  

Respondents’ gender  

The purpose of this question was to determine the percentage of males and females who responded to 

the questionnaire. The researcher deemed it important that gender issues should be highlighted which 

would make more sense as and when the recommendations were made after assessment. The research 

will thus indicate the number of males as compared to the number of females who participated in the 

questionnaire completion session. There are suggestions made in both the literature and elsewhere that 
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it is the women in any given societal grouping who are usually in majority as far as potable water 

utilisation is concerned.  

The responses collected in the questionnaires were as follows:  

Gender         N=50 Percentage 

 

Male 23 46 

Female 27 54 

   

 

The responses to this question reveal that more females participated than males. This is because, as the 

researchers found under circumstances of in situ investigation, males were found to be at their 

working places, shebeens, farms and other places. The diverse locations of males was largely the 

result of loitering, due to the high rate of unemployment in MLM. The researcher found it is mostly 

the females who play the main role in attending to the household’s day-to-day responsibilities. These 

include cooking, securing water from the water resources, doing washing and ensuring that there is 

potable water for residential consumption. Some respondents, especially the women, were not 

comfortable with the researcher’s request to participate, but they were concerned about the poor water 

supply services situation in MLM. They remained tentative about participating until trust set in when 

the researcher produced the consent letter and explained the purpose of the questionnaire.   

The researcher felt that it was important that opportunities be created for women to participate, and 

thereby possibly make a contribution and affect changes in MLM water service sector. After 

observing the role of women in the communities it was evident that they could indeed make a 

significant contribution to the study. They interact on a daily basis with the water resources and are 

potential agents of change for the better. 

Women will only be able to contribute meaningfully if the municipality addresses the underlying 

causes of gender inequality and creates an enabling environment for their action. Women’s 

empowerment and strengthening civil society groups are an intrinsic element of a transformative 

development agenda. 
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Section A. 02  

Respondents’ age 

The purpose of this question was to determine the number of respondents per age group. The 

following responses were gathered: 87.3% were found to be between 25 and 59 years of age, and 

showed more concern pertaining to water supply services in MLM.  

The table illustrates the respondents’ age groups.  

Age N=50 Percentage 

 

25 – 29 years 3 6 

30 – 39 years 21 44 

40 – 49 years 6 12 

50 – 59 years 11 19 

60+ years 6 13 

Missing 3 6 

   

 

From the data collected the researcher determined that the remaining percentage of 12.7 % showed 

that only the older respondents – those who are on pension, and those dependent on grants – are 

unable to pay for basic water services or to participate effectively in the management of water in 

MLM. Many young people were at school and as a group they seemed to care little about water issues. 

If there were opportunities for the youth to study matters of local water governance and services as 

part of the school curriculum, they could become agents of change for the betterment of local 

communities. 

Section A. 03 Highest qualifications  

The purpose of presenting this question was for the respondents to indicate their highest education 

qualification and to find out if they have a Grade 12 certificate with geography as a subject. This 

would enable the researcher to determine if respondents understood the geographical context of their 

municipality. 

The following responses were gathered:  
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Qualification N=50 Percentage 

 

Grade 12 without 

Geography 
25 50 

Technical Diploma  0 0 

B-Degree 

Environmental, Water 

and  Public 

Management   

0 0 

Postgraduate degree 7 14 

Missing 11 22 

Other 7 14 

 

What can be deduced from this result is that many of the respondents are not in possession of Grade 

12 qualifications. None have Geography as a subject. This is a matter of great concern. The chances 

are that they do indeed have hidden skills and capacity that could be utilised if identified properly on 

matters related to water management but the water services management sector requires specialised 

people and sound technical skills for efficient and effective functioning.   

Section A 04  

Employment  

The purpose of this question was to identify the employment status of the respondents. These revealed 

that 68.8% of the respondents were in the employment of Madibeng Local Municipality. Some 

individuals were also interviewed from other stakeholder sectors, such as the water service providers 

at Rand Water, Magalies Water, the City of Tshwane and Bojanala Platinum District Municipality.  

Of the respondents, 35 out of 50 were employed at the MLM. The sample group included the ward 

councillors and ward committee members involved directly or indirectly with water services delivery. 

Others were not directly employed at the municipality but instead at local private institutions. Some 

were either completely self-employed or were unemployed. The researcher assumes that the high 

percentage of those employed by the Madibeng Local Municipality privileged community members to 

receive better potable water services.  

The following responses were received from respondents: 
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Qualification N=50 Percentage 

 

Bojanala Platinum 

District Municipality 
0 0 

Madibeng Local 

Municipality 
35 69 

Magalies Water 1 6 

City of Tshwane  0 0 

Rand Water  3.5 6 

Other 7 13 

Missing 3.5 6 

 

Section A 05  

Current post level or position the respondent occupies 

The purpose of this question was to show what posts/rank respondents hold so that the researcher 

could identify the post level that employees occupy in the MLM. From the responses the researcher 

learnt that only two of the five supervisory/manager-level employees are technically trained. The other 

three managers have political skills and were presumably deployed by the political party in control of 

the area under investigation. 

Current post level N=5 Percentage 

 

Technical  2 46 

Supervisory 2 46 

Middle management  0  0 

Senior management  1 8 
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The researcher acknowledges that this question was incorrectly put to all the respondents plus the five 

officials employed by MLM. It was only the five working for the MLM who responded to the 

question. 

Section A 06  

Number of years employed in a particular institution 

The purpose here was to determine the number of years the employees worked at MLM. The 

responses were as follows: 

Number of years 

employed 

N=5 Percentage 

 

0-2 years 0 0 

2-5 years  2 46 

6-10 years  2 46 

11-15 years 1 8 

16-20 years 0 0 

20 + years 0 0 

 

The results revealed that only three of the five respondents might possibly have the necessary work 

experience to facilitate the effective, efficient functioning and management of potable water services 

in the MLM area.   

The researcher acknowledges that this question was incorrectly put to all the respondents plus the five 

officials of Madibeng Local Municipality. It was only supposed to be presented to the five employed 

by Madibeng Local Municipality. 

4.3.2 Section B: Statements regarding potable water supply practices   

The responses to statements in section B of the questionnaire are summarised in the tables and pie 

charts provided below. The statements in this section are related to the fifth secondary objective of this 

research study, namely to investigate and analyse the functioning and problems experienced by 

municipalities in terms of the provisioning of potable water supply management in Madibeng Local 

Municipality. The responses should reveal whether the current potable water supply practices are 

acceptable or not, and whether the respondents agree with the objectives of the study. The results were 



 

 

172 

 

analysed by NWU’s Statistical Consultation Services and based on the frequency of the responses and 

the relevant Likert- scale tests. 

On the recommendation of the statistics experts, the total number of respondents is provided below in 

order to indicate scientific results instead of percentages. Statistical Consultation Services provided 

this advice based on the fact that the population sample was rather small and it was felt that this might 

bring the reader to the false conclusion that the sample group comprised 50 or more respondents. 

However, the researcher decided to include the percentages in brackets (next to the total number of 

respondents) to indicate the nature of the responses. 

4.3.2.1. Statement 1: “Brits/Madibeng Local Municipality (MLM)’s potable water emanates from 

the Hartbeespoort Dam” 

The purpose of this statement was to determine whether the respondents were aware of the source of 

their potable water supply. The Madibeng Local Municipality is traversed by a number of perennial 

rivers, dams and related tributaries and it was therefore important to identify the Hartbeespoort Dam 

as the main source of raw water supply to Madibeng Local Municipality and to learn whether 

members of the community are aware that this is the case.   

The responses were fairly balanced and the participants showed that they do in fact know that their 

main source of water supply comes from the Hartbeespoort Dam. The responses were recorded as 

shown below.  

Responses N=50 Percentage 

 

Totally disagree 1 13 

Disagree 8 18 

Unsure 1 13 

Agree 30 31 

Fully agree 10 25 

   

 

Interpretation of the results: Section B1  

The majority of the respondents, namely 56%, agreed that their municipality’s water comes from 

Hartbeespoort Dam. However, the researcher found that there were also a fair number of respondents 
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who either disagreed or were unsure. This led the researcher to assume that residents were not familiar 

or had been misinformed about the sources of the municipal water supply.  

Clearly, MLM is not informing the local residents about the origin and source of their water supply. 

That is one of the reasons why many MLM residents have the perception that local management of 

water services is poor and water services are inadequate. The researcher is aware (and this shows 

clearly in the responses) that local residents of Madibeng Local Municipality have not been involved 

in the planning stages of water management. There is furthermore no significant communication 

between water officials and the communities and residents were not even informed about the 

importance of the source of potable water supply.   

The results show that 50% of respondents do understand and know where the water comes from but it 

is the responsibility of the municipal water managers of MLM to communicate effectively with 

resident through ward councillors and any other available means of communication. 

4.3.2.2. Statement 2: “The municipality does inform residents of Madibeng Local Municipality 

(MLM) about the origin (where water comes from) of its potable (drinking) water. (e.g. MLM 

newsletter)”  

The purpose of this statement on the questionnaire was to test whether the respondents deemed it 

necessary to be informed about the importance of water management in the MLM and the origin of the 

potable water supplied. The following responses were received: 

Responses      N=50 Percentage 

 

Totally disagree 7 14 

Disagree 9 18 

Unsure 14 28 

Agree 13 26 

Fully agree 7 14 
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Interpretation of the results: Statement B2 

At least 50% of the respondents revealed that it was of the utmost importance to be informed about the 

origin and management of their drinking water. Of the respondents, 40% agreed and 32% disagreed. 

Most of the MLM residents are not given any information about their water supply so it is little 

wonder that residents of Madibeng Local Municipality experienced at first-hand 50% of all water 

losses (MLM, 2015a:123). If the MLM authorities inform their residents accordingly, this could avoid 

pollution of water resources and furthermore it would promote the idea of implementing IWRM, water 

conservation and demand management (WC/DM). It is merely a matter of informing and involving the 

residents into the local water decision-making bodies.  

Madibeng Local Municipality is one of many South African municipalities experiencing severe water 

scarcity (MLM, 2015a:32). Poorly designed and badly maintained water services infrastructure leads 

to the unnecessary loss or waste of water. The poor maintenance of infrastructure means that water 

leaks get out of hand and water is wasted. Lost water increases the cost of water to consumers.  

In turn, the spiralling cost of water increases the level of non-payment which is one of the main threats 

to the financial sustainability of municipalities. Maintenance and repair of the existing supply 

networks and refurbishing outdated equipment can reduce water losses from the reticulation system 

and increase availability to meet the greater demand without having to provide costly additional 

infrastructure projects such as dams and pumping facilities. Impoundments result in unnatural (lake 

type) hydrological systems. These facilities have a marked effect on the local natural water flow and 

sediment regime and create barriers for the migration of biodiverse species. Infrastructure (pipelines, 

pumps etc.) also disturb the natural riverbed ecosystems (UN-Water, 2010:135). 

4.3.2.3. Statement 3: “Department of Water and Sanitation (DWS) is the responsible authority 

for the supply of water in the Madibeng Local Municipality (MLM)”  

The purpose of this question was to observe whether respondents understood that it is the DWS 

(national government) and MLM that supply potable water in the area.  
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The following responses were received.  

 

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 8 19 

Unsure 23 44 

Agree 17 31 

Fully agree 2 6 

   

 

Interpretation of the results:  Statement B3  

The DWS is the custodian of all water resources in South Africa in terms of the National Water Act of 

1998 on behalf of the country’s inhabitants. The MLM is a Water Services Provider and Water 

Services Authority in terms of the Water Services Act of 1997, which mandates the municipality to 

ensure that all end-users in Madibeng should receive potable water in the MLM’s area of jurisdiction. 

Some of the respondents (43%) indicated that they were unsure of these arrangements and 18% 

disagreed with the statement, which shows that the MLM does not provide its community members 

with information on where the responsibility for its potable water supply lies. 

The DWA’s first initiative after 1994 was to provide access to water for domestic use for all South 

Africans. After the new government came to power the DWA’s national mandate for water resource 

management generated a number of challenges and contestations. Water management and water 

legislation was at a crossroads, not just because there was a government with new objectives, but also 

because a new reality had to be addressed (DWA, 1997:16). 

Based on the responses made the researcher presumes that there is no effective communication 

between the residents of Madibeng Local Municipality and the municipal council. Council members 

do not appear to be well informed about the municipal infrastructure and their responsibilities as 

representatives of the residents of MLM.  
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4.3.2.4. Statement 4: “All the used water in MLM flows back into the Hartbeespoort Dam”  

The purpose of including this statement in the questionnaire was to establish whether respondents 

know what happens to the grey water (wastewater). The following responses were received. 

Responses N=50 Percentage 

 

Totally disagree 16 31 

Disagree 8 19 

Unsure 21 37 

Agree  5 13 

Fully agree 0 0 

   

 

Interpretation of the results: Statement B4  

An overwhelming total of 86% of the respondent disagreed with the statement. This was calculated by 

adding the number of those who disagreed strongly (31%), to those who disagreed (19%) and those 

who were unsure (38%), which simply means that the respondents do not know where the grey water 

ultimately goes to. The statistics show how little the respondents (as local residents) have been 

informed about the management of water.  

A large percentage of residents are not provided with accurate information about what happens to 

MLM’s used water. The local communities have not been involved at all in this very crucial issue and 

the result is the pollution of water resources. Water pollution has become an increasing problem, 

especially along the Crocodile River and the Hartbeespoort Dam. The dam in particular has been 

severely affected. The lack of knowledge on wastewater management has contributed to the growth of 

water hyacinth in the dam. The algae cause bad odours, in contravention of the National 

Environmental Management Act (NEMA) 107 of 1998.  

4.3.2.5. Statement 5: “MLM residents should be informed about the destiny of their waste water” 

The purpose of including this statement in the questionnaire was to establish whether the respondents 

were informed of the destiny of the wastewater and the allied problem of pollution that may arise. The 

intention was to establish whether the respondents feel it is necessary to be informed about the destiny 
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of used/grey water that is generally collected and treated at sewage works to produce effluent. The 

following responses were received.  

Responses N=50 Percentage 

 

Totally disagree 4 6 

Disagree 0 0 

Unsure 6 13 

Agree 6 13 

Fully agree 34 68 

   

 

The researcher notes above that an overwhelming 80% of the residents in the MLM are in agreement 

that the responsible regulator and service provider must keep them well informed about the destiny of 

their used water.  

Community members are valuable stakeholders who should be informed at all times on where their 

wastewater goes so that they are aware of health hazards, water recycling and other important 

ecological effects. Residents should also be made aware of the importance of water recycling due to 

the fact that South Africa is among the most water-stressed countries of the world. It is essential that 

communities realise they must never waste water, irrespective of its condition – be it waste or grey 

water. 

Interpretation of the results: Section B5   

According to regulations promulgated under Sections 9 and 10 of the Water Services Act, grey water 

is essentially wastewater that does not contain significant amounts of faecal pollution (i.e. no sewage 

discharge). It is of utmost importance that residents do not pollute water resources to the detriment of 

downstream end-users. From the statistics it is evident that an overwhelming percentage of 

respondents agreed that they should be informed about the downstream effects of their used or 

wastewater. In this way they can assist in the management of pollution in the municipal area. 

4.3.2.6. Statement 6: “It is insignificant to monitor water quality and quantity”  

The purpose of this statement was to determine if the residents of MLM are aware of the importance 

of their water quality. The quality of water refers to certain standards (chemical, physical, and 
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biological characteristics) of water that should be adhered to according to the requirements set by the 

DWS. Municipalities are compelled to test samples of potable water regularly to determine whether 

the DWS standards have been complied with. Water quality also refers to whether the water is suitable 

for its intended use that meets the South African National Standard 241 (SANS 241). This obligation 

should be complied with by all water services authorities including the Madibeng Local Municipality.  

The following responses were made:    

Responses N=50 Percentage 

 

Totally disagree 31 63 

Disagree 0 0 

Unsure 11 25 

Agree 4 6 

Fully agree 4 6 

   

Interpretation of the results: Statement B6  

The biggest portion of the respondents disagreed, with (88%) of respondents disagreeing totally 

(utterly) with the statement. They deemed that it is essential that the quality of the drinking provided 

to residents in the Madibeng Local Municipality should be guaranteed and that there must be a 

sustainable supply of water via the municipal water reticulation system. It’s a legislative requirement 

to ensure that water quality is measured according to the SANS 241 standard. However, the researcher 

is aware that MLM is not actually complying because the tests that were conducted by independent 

laboratory technicians and the Green Drop report were negative (MLM, 2015a:204). 

4.3.2.7. Statement 7: “It is important that all staff members at the MLM understand and 

familiarise themselves with the strategy of integrated water resources management”  

The purpose of this statement was to evaluate whether the municipal officials employed at the 

Madibeng Local Municipality are fully cognisant on the strategy of integrated water resource 

management (IWRM) approach and the delivery of a potable water supply. Implementation of IWRM 

is not about commanding hands and feet to do things, it is about influencing hearts and minds to see, 

reflect, empathise, care, listen, connect and think collectively. The MLM management should change 

the way they think and act for the purposes of implementing IWRM, because IWRM involves 
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managing relationships, managing competing demands and learning. Currently the system is not 

compatible due to functional misalignment (MLM, 2015a:117). For the municipal management 

system to become fully functional the IWRM strategy should be incorporated into the performance 

management system (PMS) which requires key performance indicators (KPIs) and responsible staff 

who are held accountable for performance. 

The following responses were revealed.  

Responses  N=50 Percentage 

 

Totally disagree 9 19 

Disagree 0 0 

Unsure 9 19 

Agree 19 37 

Fully agree 13 25 

   

 

Interpretation of the results: Statement B7 

Of the respondents, (63%) agreed with the statement. The results conform to the objectives of the 

study, namely that it is important to follow a holistic and integrated water management approach in 

the provisioning of potable water. As mentioned in section 2.2.1 of this thesis, IWRM is a process that 

promotes the coordinated development and management of water, land and related resources, to 

maximize the economic and social welfare in an equitable manner without compromising the 

sustainability of vital ecosystems (UN Water, 2008:5).  

This, inter alia, includes the formulation and implementation of policies, processes, technologies and 

organisations to understand, distribute and improve the movement and characteristics of water 

resources to meet the multiple needs of human societies and ecosystems in a socially responsible, 

economically viable, and environmentally sustainable manner (Robinson et al., 2007:97).  

The researcher is of the view that all staff members employed in a water-related capacity by the 

Madibeng Local Municipality should be well trained and be fully informed on the methods and 

implementation of the IWRM strategy so that they are able to interact and cooperate efficiently and 

effectively with other stakeholders. 
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4.3.2.8. Statement 8: “Effective IWRM can only be achieved through macro-planning and 

organising according to the demarcated surface water catchment areas of Department of Water 

and Sanitation”  

The purpose of including this statement on the questionnaire was to determine whether effective 

IWRM can be achieved through the DWS national office and especially the catchment management 

areas (CMAs) when planning.  The following responses revealed:  

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 24 38 

Agree 13 31 

Fully agree 13 31 

 

 
 

 

 

Interpretation of the results: Statement B8 

The majority of the respondents (62%) agreed that macro-planning, especially with the DWS as the 

custodian of catchment management areas would be helpful in improving water delivery. The 

researcher noted that respondents were cautious of other sector departments and it is possible that 

IWRM can be utilised as a strategy to manage potable water supply effectively.  

The establishment of CMAs encountered internal resistance to change among some DWS staff, with 

concerns expressed about costs, the appropriateness of delegating functions to CMAs, and whether 

they should be established at all. By 2017, only two had been established and were functional. The 

minister ended this paralysis of delaying by deciding to establish 9 CMAs (instead of the 19 

previously envisaged), and these new CMAs were to have tight timeframes for establishment (DWA, 

2007:114) 

 Crocodile CMA Forum has been established between the irrigation boards and the MLM to deal with 

issues that are of direct interest to these parties (MLM. 2015a:126). There is a need to pay attention to 
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medium and longer term planning rather than merely responding to current issues and crises. The 

downstream farmers who receive water must be involved in monitoring and reporting on the situation 

whenever they encounter water shortages (Pollard & Du Toit, 2011:59).   

4.3.2.9. Statement 9: “The concept IWRM is fundamental in the effective, efficient, economic, 

environmentally sensitive, equal and ethical management of water supply in MLM”  

The purpose of this statement was to determine whether the management of Madibeng Local 

Municipality is cautious of the environmental management approach in their day-to-day service 

rendering of potable water supply management. The following responses were gathered.   

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 6 13 

Agree 28 56 

Fully agree 16 31 

   

 

An overwhelmingly high percentage of respondents (87%) agreed with this statement. Respondents 

appear to be aware that the MLM must adopt a new approach of water delivery. MLM must improve 

and ensure that IWRM is established because it has the potential to deal with social-ecological issues.  

Interpretation of the results: Statement B9 

Respondents demonstrated that they are concerned about environmental issues and realise why 

integration is essential in MLM. The IWRM concept is fundamental and the DWS legislation is 

currently aligned to the concept and the Dublin Principles. It therefore stands to reason that the IWRM 

approach is comprehensive and if implemented can be useful to address society’s water-related 

challenges. Although the IWRM pillars of economic efficiency, environmental sustainability, and 

equity were recognised as being sound, the matter of economic efficiency was contested by some 

respondents because of the challenges residents are experiencing. In the interviews debate emerged on 

the precise intersections between equity and economic efficiency (MLM, 2015b:79). 
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4.3.2.10. Statement 10: “Different organisational units need not collaborate to create and ensure 

an effective IWRM”  

The purpose of this statement was to establish whether the respondents shared the sentiment that 

organisational collaboration within municipal units is beneficial for water service management. This, 

inter alia, requires that a holistic and systematic approach be followed to manage water services. It 

takes into account the effect of internal organisational collaboration that is influenced by external 

demands and the needs of society and customers.   

The respondents revealed the following:   

Responses N=50 Percentage 

 

Totally disagree 6 13 

Disagree 0 0 

Unsure 16 31 

Agree 16 31 

Fully agree 12 25 

  

 

 

Interpretation of the results: Statement B10 

The majority of respondents (56%) agreed that different organisational units such as IDP, LED, 

finance and customer services need to collaborate to bring about an effective integrated water service 

management strategy. The researcher is of the opinion that this relatively low percentage is partly 

because respondents are unfamiliar with some of these terms. 

A cross-departmental unit should be set up to oversee the IWRM process and its management as well 

as to coordinate internal communication and activity. The unit should ideally comprise representatives 

from the relevant departments who are able to provide input on the process and act as a 

communication link between the departments. Members of the unit should also have sufficient powers 

to implement alternative strategies in the various departments. In smaller administrations, it might be 

sufficient to assign the role of coordination to a single senior member of staff. 
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4.3.2.11. Statement 11: “All available water resources in the MLM area of jurisdiction should be 

identified and developed effectively in accordance with the NWRS” 

The following results were collected:  

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 20 37 

Agree 15 31 

Fully agree 15 32 

   

 

Interpretation of the results: Statement B11 

A majority of the respondents (62%) agreed with the statement. Nevertheless, respondents were 

clearly unfamiliar with the strategy, nor do they appear to have any idea of how to develop and 

identify water resources – an area where the hydrologist is typically the thought leader.  

The NWRS2 shares the concern that the focus on IWRM has distracted the attention that would 

otherwise have been on the basics of scarce public resources. Implicitly, the NWRS2 recognises that 

IWRM can actually take an institution further towards the goals of improved water management. The 

NWA requires that the NWRS must be reviewed every five years. The NWRS2 strategy must also be 

executed in a progressive and transparent manner (DWAF, 2004a:101).  

As a basic principle the NWRS demands that a primary focus of water allocation processes must be to 

redress past race and gender imbalance in water provision. It also sets out two conditions that must be 

fulfilled when addressing these imbalances. The first is securing water for basic livelihood needs and 

the second is to meet development needs. However, development should not be allowed to 

compromise sustainability.  

With these stipulations in mind, the MLM management should set out detailed guidelines for the 

approaches to the allocation of water for productive purposes and the economic opportunities that 

accompany the availability of water.  
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4.3.2.12. Statement 12: “It is important to have political backing when developing a municipal 

IWRM plan”  

The purpose of this statement was to establish whether political support is of significance when the 

municipality develops an IWRM plan.  

The following responses were collected: 

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 4 6.3 

Unsure 0 0 

Agree 4 6.3 

Fully agree 42 87.5 

   

 

Interpretation of the results:  Statement B12  

The majority of the respondents (93%) agreed fully, that municipal councillors are public policy-

makers and that they need to support every initiative to implement effective integrated water service 

management strategy. Only 6.25% of the respondents disagreed with the statement. 

The responses revealed that participants support the idea of appealing for political support to 

implement the IWRM strategy and that the political component is significant in the quest to 

implement an effective water service management strategy. It is important that the decision to develop 

Madibeng Local Municipality’s IWRM action plan gain the full political backing to ensure that the 

strategy goes beyond the planning stage and is implemented successfully. Support from local 

politicians will raise awareness of IWRM and secure budget allocation, thus reducing the risk of its 

failure to materialise. 

4.3.2.13. Statement 13: “IWRM capacitates communities to manage their water resources in an 

environmentally sustainable manner”  

The purpose of this statement was to determine the level of knowledge from the residents, that is, 

whether they understanding of the IWRM and its important link with the environment. 
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The responses this statement elicited are shown below. 

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 10 31.3 

Agree 27 43.8 

Fully agree 13 25 

   

Interpretation of the results:  Statement B13 

The majority of the respondents (45.8%) agreed, whereas 31.25% were unsure that IWRM capacitates 

the residents of the area in various ways such as taking decisions pertinent to environmental issues, 

contributing thereby to ecological sustainability. Respondents were unsure because they are unsure 

exactly what IWRM entails and not familiar with the terms ‘IWRM’ and ‘ecology’. However, the 

responses revealed that there is support for the idea of informing residents on environmental issues so 

that the environment will be sustainable for future generations.  

4.3.2.14. Statement 14: “A Water Services Development Plan has been implemented at the 

MLM”   

This statement was included to determine whether MLM resident are aware that a Water Services 

Delivery Plan has been implemented in MLM.  

The following responses were gathered and are interpreted below:  

Responses N=50 Percentage 

 

Totally disagree 5 6 

Disagree 0 0 

Unsure 15 38 

Agree 25 50 

Fully agree 5 6 
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Interpretation of the results: Statement B14 

The majority of the respondents (57%) were aware (agreed) that WSDP has been implemented at 

Madibeng Local Municipality. However, the question remains whether the WSDP is functional and 

has been implemented according to strategic objectives. None of the respondents disagreed which 

gave the researcher reason to believe that all was not well within the MLM regarding WSDP. The 6% 

‘totally disagree’ response signifies that the respondents have not been properly informed of existing 

and functional water policies. A WSDP is a strategic planning instrument and its purpose is to assist 

WSAs to execute their mandate effectively. WSDP should be updated regularly and progress should 

be reported on an annual basis to assess how the WSAs perform relatively to their stated intentions 

and capacity. This information would assist local communities and the DWS to determine the level of 

access to basic potable water services (MLM, 2015a:13). 

4.3.2.15. Statement 15: “WSDP is included in the MLM’s IDP”  

The purpose of this statement sought to determine whether the respondents were aware that a WSDP 

(Water Services Development Plan) is the most significant strategy and business planning process for 

MLM; whether the respondents were convinced that both the WSDP and IDP processes are aligned; 

and if the MLM consulted communities when they were developing the municipal WSDP/IDP 

document. The following responses were gathered and are interpreted below:  

 

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 23 44 

Agree 23 44 

Fully agree 4 12 
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Interpretation of the results:  Statement B15  

The majority of the respondents (56%) agreed that the WSDP is indeed a strategic business planning 

process for the MLM. It should be a significant chapter in the IDP. It is obvious that 44% of the 

residents didn’t understand the term, nor were they familiar with it. 

The WSDP draws widely on a variety of supporting documents within a municipality, such as the IDP. 

The principles and visions contained in the IDP should be incorporated into the WSDP. Both 

documents should be compiled conjointly and both require an annual review and alignment. A 

WSDP’s preparation should be aligned annually with the IDP’s process plan (MLM, 2015b:131). This 

statement evaluated whether the respondents were duly informed on these processes. The results 

revealed that the respondents appreciated the significance of the WSDP within the MLM and that the 

document is necessary to implement effective water management services. Furthermore, the results 

accentuate the research and the related findings that the WSDP has repeatedly surfaced as a key tool 

for measuring MLM water supply. As a Water Service Authority (WSA) Madibeng Local 

Municipality has to complete a WSDP as part of its IDP. One of the critical gaps in MLM is a lack of 

understanding of the full scope of a WSDP and the IWRM. Members of staff are unable to compile a 

WSDP and IDP independently and needed more training and assistance from DWS national office.  

 4.3.2.16. Statement 16: “MLM is both a Water Services Authority (WSA) and Water Services 

Provider (WSP) in terms of NWA of 1998 and WSA of 1997”  

This statement endeavoured to investigate whether respondents understood the terms and the 

differences between the responsibilities of the WSP and WSA.   

 The following responses were revealed:  

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 8 25 

Agree 31 44 

Fully agree 11 31 
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Interpretation of the results: Statement B16  

The majority of the respondents 73% agreed that the MLM is both a WSA and WSP and that they 

were familiar with these two terms, their meaning and purpose. This outcome gave the researcher 

confidence that residents of MLM know and understand the status and responsibilities of the 

municipality in the provision of water, and that with the necessary input from the residents and all 

stakeholders and other role-players such as NGO’s, universities, forums and influential individuals the 

researcher foresees that establishing a IWRM model for MLM will be possible. 

In 1994, South Africa became a democracy, and the founding principles of the Constitution of 1996 

set in motion a process of water law reform. By the end of the twentieth century, new national water 

legislation had been promulgated with a progressive, twenty-first-century vision. South Africa has 

reformed its water sector on the grounds of principled decisions and the active implementation of the 

new supporting legislation.  

The various frameworks proposed by the Department of Water and Sanitation (DWS) all emphasise 

cooperative governance. The approach is embedded in the Water Services Act of 1997 and National 

Water Act of 1998 that are based on the fundamental principles and objectives for a new water law for 

South Africa as outlined in the White Paper issued by the DWS in 1997 (RSA, 1998:14). 

4.3.2.17. Statement 17: “Do you agree that MLM should have Water Forums?”  

The purpose of this statement was to measure whether the respondents were interested in establishing 

Water Forums in MLM.  

The following responses were gathered: 

Responses N=50 Percentage 

 

Totally disagree 0 0 

Disagree 0 0 

Unsure 0 0 

Agree 2 6 

Fully agree 48 94 
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Interpretation of the results:  Statement B17  

An overwhelming majority of the respondents (almost 100%) agreed that MLM should establish 

municipal water and sanitation forums and that these forums should not merely operating parallel to 

the current council committees and ward committees because those structures are legitimated by the 

Local Government: Municipal Systems Act of 2000.  

Water Forums should be legitimised by the DWS so that they are able to interact with communities 

with a full mandate. Municipal water forums must be set up and their roles and responsibilities should 

be clearly defined. The forums should be recognised by municipal councils as legitimate bodies.  

The roles and responsibilities of water forums should be defined explicitly so that there is no overlap 

with the functions of ward committees. It is clear that water forums are needed in MLM to deal with 

water service challenges. There are already several groups in MLM who are trying to deal with the 

issue of water services and members have volunteered to assist by reporting vandalism and theft of 

water infrastructure in the municipal area. Forums could take on roles such as deciding on the 

implementation of water projects; safeguarding the water infrastructure and reporting on water leaks 

in the area of MLM’s jurisdiction. General aims would be to: 

 raise awareness throughout the MLM community; 

 learn about the importance of fresh water for residents and the environment; 

 publicise the crucial importance of the Crocodile River’s health and the residents’ right to a 

healthy environment; and  

 encourage the community to share the responsibility of keeping the Crocodile River free of 

pollution (Haigh et al: 2010:61). 

4.3.2.18. Statement 18: “MLM should incorporate an IWRM holistic approach in its day-to-day 

rendering of potable water supply management.”  

The purpose of including this statement in the questionnaire was to investigate whether residents of 

the Madibeng Local Municipality understand that they should involve all role-players and 

stakeholders in managing day-to-day municipal water services in terms of the existing legislation. 

Residents should realise that a holistic approach is vital in running a municipality that is cognisant of 

the needs of all those involved. 
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The Madibeng Local Municipality is under great pressure to ensure that there is a constant water 

supply of quality water that is accessible to all stakeholders. Currently the quality of local water 

quality is questionable, and residents are constantly staging demonstrations, marches and strikes 

(Tshabalala, 2015:12). In 2014, four lives were lost during violent resistance marches for an improved 

water service delivery and something has to be done to address this untenable situation. The responses 

to statement 18 are shown in the figure below and this is followed by an interpretation of the 

responses.   

Responses N=50 Percentage 

 

Totally disagree 
0 0 

Disagree 0 0 

Unsure 10 13 

Agree 15 37 

Fully agree 25 50 

   

 

 

Interpretation of the results:  Statement B18  

The majority of respondents (87.5%) agreed that MLM should follow holistic approaches in the 

implementation of the IWRM strategy, IDP, LED and PMS. That would involve and engage all role-

players and the stakeholders who have grave concerns related to water issues in the municipal area. 

The local communities are major stakeholders in the water fraternity and should be included in public 

decision-making bodies.  

However, often sectorial approaches to WRM still prevail, leading to fragmented and uncoordinated 

development and poor management of valuable water resources. Barriers to the successful 

implementation of IWRM include a number of key concepts which have particular relevance to the 

proposed study. They include the following:  

 the failure of individual water use sectors to engage meaningfully with other sectors;  

 models for integration that are not based on a systemic approach big picture view;  
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 the lack of integration in tools, public policy and systems to implement IWRM optimally;   

 potential conflict between decentralisation and the desire to maintain central power; and  

 the difficulty of getting large, diverse stakeholder groups to interact meaningfully. 

General summary and interpretation of statements B1 to B18  

As indicated, the purpose of the 18 statements discussed above was to investigate the current potable 

water supply management practices utilised by MLM. The scientific results provided important 

information for the development of the IWRM model for MLM, in order to deal with any water-

related challenges that may arise in the future. Considering the responses from the various 

respondents, it is evident that most statements reflect that respondents were unsure, which confirms 

that they lack knowledge of the IWRM concept. This gap needs to be closed. It is obvious that there 

are also other gaps with regard to the effective management of potable water supply by MLM. 

The 5-point Likert scale statements were formulated to address the specific concerns with potable 

water supply in MLM’s municipal area. Statements B1, B2, B3, B4 and B5 evaluated whether the 

respondents had sufficient knowledge of the origin of potable water supply. In other words, where 

does the water come from? Adequate public participation processes were assessed by statements B7, 

B8, B9, B10, B11, B12 and B13. It is crucial for ordinary citizens and municipal, political and 

administrative officials to possess common knowledge on the management of the local supply of 

potable water. This was evaluated by means of statements B14, B16 and B16.  

Furthermore, the statements evaluated respondents’ subject-related knowledge regarding potable water 

supply management by means of statements B18. Qualitative mechanisms of potable water supply 

management were measured in statement B6; while quantitative issues were measured in statement 

B11. Most importantly, it was necessary to evaluate whether the respondents were generally satisfied 

with the management of the potable water supply. Basic service delivery of potable water was, 

therefore, measured in statement B18.  

The study verified the above interpretation of responses by applying non-parametric statistics to 

compare the reliability between two or more statements of the research questionnaire. The statements 

were categorised into specific themes, as explained above. According to Pallant (2010:213), non-

parametric techniques are ideal to use when one has very small samples (such as this study) – 

including when you have data that are measured on nominal (categorical) and ordinal (ranked) scales. 

Non-parametric techniques, furthermore, do not have stringent requirements and do not make 

assumptions about the underlying population distribution. Non-parametric tests are sometimes known 
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as assumption-free tests because they make fewer assumptions about the type of data on which they 

can be used (Field, 2009:540). The use of non-parametric techniques is useful for the ranking of data, 

such as when assessing preferences (for instance, finding the lowest score and giving it a rank of 1, 

then finding the next highest score and giving it a rank of 2, and so on). 

The study made use of Spearman’s correlation coefficient as a non-parametric technique to determine 

the ranking of the grouped Likert statements. Maree et al. (2012:241) mention that the Spearman’s 

correlation coefficient uses ranks instead of actual values; and it can be used at any scale that is at 

least ordinal. As mentioned, the study grouped statements into the following identified categories for 

further analysis and interpretation. They include: 

 Knowledge of municipal origin of water resources: Statements B1, B2, B3, B4, and B5;  

 Subject-related knowledge: Statements B6, B7, B8, B9, B10, B11, B12 and B13;  

 Quantitative mechanisms/aspects: Statement B11;  

 Qualitative mechanisms/aspects: Statement B6; and 

 Service delivery: Statements B17 and B18;  

Considering the above responses from the various respondents, it is evident that there are some gaps 

with regard to the effective IWRM of potable water supply by MLM. However, these findings and 

challenges are investigated below in Section C of the questionnaire.   

4.3.3 Section C: Questions and comments regarding IWRM challenges 

The open-ended questions and comments in Section C of the questionnaire afforded respondents the 

opportunity to list any problems and/or challenges in the management of potable water supply. This 

information is necessary to determine the level of adequacy of potable water supply management 

practices and to serve the needs of municipal customers such as households and industry. The 

participant’s responses in Section C of the questionnaire were recorded verbatim in a digital format. 

The respondents who opted not to be interviewed could note their responses on a sheet of paper.  

Question C1. The primary role-players and facilitators of potable water management in my 

municipal are:  

The purpose of the question was to judge the level of knowledge and experience of respondents from 

the Madibeng Local Municipality, the Magalies Water Board and DWS and to gauge whether they 

know the primary role-players and supplier in potable water supply management in their particular 
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municipal area. The answer to the question would indicate to the researcher that the baseline is known 

clearly and give him the assurance that respondents are aware of the role-players who are responsible 

for providing water service in their specific municipality. 

MLM is currently assisted in rendering water services by multiple water services providers such as 

Magalies Water Board, Rand Water, and the City of Tshwane. It is important to understand who the 

primary role-players are and their respective responsibilities.  

Cooperative governance at MLM which is at the base of all integrated resource management is 

generally not practised. In terms of aspects that impact upon water resources management, 

representatives of the finance section do not attend water infrastructure meetings and this means that 

there is a lack of comprehensive integration of planning, management and implementation, the three 

main aspects of management (MLM, 2015a:117). 

Creating a shared team vision by sharing ideas and interaction between management and staff is vital 

in IWRM. The water manager of Madibeng Local Municipality, as one of the primary role players and 

facilitators, has a responsibility to ensure that the actions of team members are always aligned with the 

needs of participating stakeholders. Training is a major need in IWRM and should be viewed as an 

investment. Those who value self-development should be selected for training courses. Practitioners, 

grassroots teams, administrative teams and specialist advisors will all need different types of training 

programmes (Researcher’s own view). 

Knowledge of techniques for use in small groups is useful in IWRM work, especially in workshops 

with a large number of participants. These techniques allow quiet, less dominant members a chance to 

express their views (Motteux et al., 2006:15). 

As the local water services authority, MLM must ensure that poverty reduction (one of the main 

objectives of the National Water Act), is inherent in any IWRM strategy. Because poverty has many 

causes, it is one of the biggest challenges facing the community in MLM. Poverty is not just lack of 

income. It is a combination of risk, vulnerability, and social and economic exclusion. Poverty 

reduction is most needed in remote and underserviced areas such as Mothotlung village in MLM, 

where unrest boiled over about the inconsistent water supply and even led to loss of life (Tshabalala, 

2015:12). 

The following comments were provided by the respondents in response to Question 1 and are 

indicated in the figure, followed by an interpretation.  
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 The primary role-player and stakeholder is MLM. The institution utilises recycled water from 

the sewerage works to be used on sports fields (MMC001y, 2017.03:A24). 

 Primary role-players are obviously MLM residents and they water gardens and cook and do 

washing (MMC001z, 2017.03:A25). 

 MLM is a Water Services Authority (WSA) and Water Services Provider (WSP) in terms of the 

Water Services Act (WSA) of 1997. This enforces the institution to be a primary role-player 

pertaining to potable water supply to all its communities (MMC001ab, 2017.03:A27). 

Primary role-player and 

supplier of potable water 

 

Role-player N=5 Percentage 

 

Department of Water 

and Sanitation (DWS) 

1 

 

 

 

20 

Madibeng Local 

Municipality (MLM)  

3 

 

 

 

60 

Magalies Water Board  

 

1 

 

20 

Rand Water Board 
0 

 

0 

Do not know 0 0 

Other 0 0 

 

Interpretation of the results:  Question C1 

Three respondents revealed that their local municipality is the primary role-player and supplier of 

potable water supply services in their municipal area. This demonstrated that the majority of 
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respondents did indeed understand the primary role of the Madibeng Local Municipality. They had 

knowledge of the relevant water legislation and regulations and the Water Services Act of 1997 that 

deals with water management issues. It is therefore important for MLM management to acknowledge 

that residents do have insight into the water management issues and rights pertaining to the water 

supply services mandate. 

The results revealed that Madibeng Local Municipality (MLM) is the primary role-player and supplier 

of potable water supply in its respective municipal areas of jurisdiction. This vital information is 

important to draw any general conclusions from the study.  

Question C2.  What is the primary source of potable water supply in the Madibeng Local 

Municipality?  

The purpose of the question was find out whether respondents had knowledge of the primary source of 

MLM’s potable water supply. 

The following comments were received: 

Primary source of 

potable water 

N=5 Percentage  

 

Tap 1 0 

Boreholes 1 0 

Crocodile River  0 6 

Private water service 

provider  0 0 

All of the afore-

mentioned 3 75 

Do not know  0 19 

 

The following comments were provided by the respondents:  

 MLM areas are composed of villages that do not have taps (MMC001w, 2017. 04:A27). 

 Yes, the Madibeng Local Municipality is drawing water from the Crocodile River, taps and 

boreholes; as such all of the above are correct because they supply water to all the residents 

within their area (MMC001z, 2017.04:A25). 
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 Indeed, water is supplied from the taps and Crocodile River, boreholes are drying up and are 

not constantly supplying potable water to the communities (MMC001ao, 2017.04:A40). 

 

Interpretation of the results: Question C2 

The majority of the respondents (75%) identified that MLM’s water comes from taps, boreholes and 

the Crocodile River – they are the sources of potable water supply in their municipal area. All of the 

respondents knew that the primary supplier of potable water supply is Madibeng Local Municipality. 

They also comprehend the hydrological cycle and the availability and access to water in the area. This 

type of information is important to draw conclusions relevant to the study. 

Madibeng Local Municipality is experiencing water scarcity, despite the fact that three dams, 

(Hartbeespoort, Klipvoor, and Rooikoppies) and the Crocodile River are situated in the municipal 

area. Madibeng Local Municipality’s poorly designed and badly maintained water services 

infrastructure leads to the unnecessary loss or waste of water. Poverty-stricken residents are compelled 

to break and steal water-related equipment due to inferior security measures. Poor maintenance of 

infrastructure results in water leaks and loss of water and in turn this increases the cost of water to 

consumers and pushes up the level of non-payment, one of the main threats to the financial 

sustainability of many municipalities. Maintenance and repair of the existing supply networks can 

reduce water losses and help to meet the growing demand for water. It may even save money in that 

the need to develop costly infrastructure projects such as dams and pumping facilities may be averted. 

Infrastructure (pipelines, pumps etc.) disturb rivers. Communities without access to safe and adequate 

quantity of drinking water may be exposed to the risk of waterborne diseases such as typhoid, cholera 

and diarrhoea. 

Madibeng Local Municipality is the primary source of water supply to all the residents of Madibeng. 

It is therefore crucial that the municipality plans accurately as far as water related issues are 

concerned. There must be capacity-building programmes to understand and adapt to water 

management strategies. The Madibeng Local Municipality can contribute to IWRM by taking into 

consideration the status of water resources when performing their regular mandates. The IWRM 

principles help to direct the respective decision-making and planning processes in each mandate. 

Whether to initiate IWRM in only one or two mandates, or to roll it out across all relevant 

departments, will depend on the division of water supply services. 

To put an IWRM action plan in place in the Madibeng Local Municipality, it is important to realise 

that an efficient coordination process is essential. An integrated approach to managing water resources 
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in and by the municipality demands that different internal sector divisions are interactive and are able 

to work together and share their respective responsibilities. This is likely to require a coordinating unit 

that oversees the entire process. The cooperation of senior staff in each department will also be 

required to ensure that the appropriate actions are taken and are carried out effectively. 

Question C3. Are you satisfied with the way your ward councillor reports on water supply 

services in your MLM Council ward?  

The purpose of this open-ended question was to see whether respondents confirm that councillors do 

indeed report on water supply services in their respective wards.  

The results were as follows: 

Responses N=5 Percentage 

Yes

10%

No

90%

Yes    No

 

Yes 1 10 

No 1 90 

 

 

The following comments were provided by the respondents:  

 Municipal councillors are not visible enough in the municipal area. They don’t give reports 

back on services delivery on the IDP they presented to us (MMC001ah, 2017.03: A33). 

 Municipal councillors must do their best to make sure that basic access to water is one of the 

first priorities; and funding is always available to assist the municipalities in providing access 

to water for all (MMC001ag, 2017.03:A32). 

 Councillors especially for the ANC do not attend to problems and challenges of the 

community. They must be removed (MMC001, 2017.04:A44). 

 Water issues are a serious challenge in MLM. Communities do not know where to report to 

because ANC councillors come to us during elections period only (MMC00, 2017.04:A45). 

These are direct responses from respondents. (For the purposes of the study the researcher edited the 

grammar in some statements). 
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Interpretation of the results:  Question C3 

The above responses revealed that respondents were barely divided in their replies to this question.  

Almost 90% were categorical that they were NOT satisfied with the actions of their municipal 

councillors. Their political representatives have not addressed the availability of potable water to all 

consumers in the municipal area, nor is the quality of the water acceptable.  

Question C4.  Are you satisfied with the quality of the water secured by MLM?  Please elaborate 

below  

The purpose of this open-ended question was to see whether the respondents could differentiate 

between water quality and the quantity of water supply in MLM and if they are satisfied with the 

quality. 

Responses N=5 Percentage 

 

Yes  1 10 

No  4 90 

 

 

The following comments were provided by the respondents:  

 MLM water quality is very bad (MMC001, 2017.04:A38). 

 MLM water smells so bad you can’t drink it (MMC001, 2017.04:A39). 

 Madibeng Local Municipality’s is not treated well according to SANS 241, there is no 

compliance (MMC001, 2017.04:A43). 

 The municipality does not understand its role, because it has never achieved Blue Drop status 

for the quality of water delivered to consumers (MMC001, 2017.04:A41). 

 My municipality is implementing water safety planning processes with the aim of introducing a 

holistic approach to drinking water quality management and providing a systematic, 

transparent approach (MMC001, 2017.04:A42). 
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Interpretation of the results:  Question C4 

The above responses reveal that the respondents are seriously concerned about the quality of potable 

water in Madibeng Local Municipality. One respondent in particular points out that the municipality 

does not adhere to the regulations (SANS 241), which stipulates that water must have an acceptable 

pH value and should be of sound quality before it is distributed to residents.  

Rain that falls in a surface water catchment flows via wetlands to streams and rivers and groundwater 

flow feeds back into surface resources. The impact on water quality from the actions of users is 

therefore transferred to downstream users.  For example, pollution from a poorly managed wastewater 

treatment works increases the treatment costs and incidents of water-related illnesses in a municipality 

further downstream.  End-users, situated at the lowest level of a river catchment have to contend with 

the combined impacts of all upstream users as far as the supply and quality of local water is 

concerned. Not only can the actions of a user/group limit access of downstream users to sufficient 

good quality water for basic uses (drinking, sanitation). Such actions may in fact have a detrimental 

effect on the benefits and availability of water for downstream users (water for agriculture, industry 

and tourism). 

Question C5. Currently water in MLM is managed in terms of the IWRM framework. Are you 

satisfied with the system?  

The responses in terms of the IWRM framework system indicated that respondents have no idea at all 

about the framework. There were serious concerns whether there is in fact any framework at all in the 

Madibeng Local Municipality.  

Responses N=5 Percentage 

 

Yes  2 40 

 No 3 60 

 

 

The following comments were made by the respondents: 

 No. I don’t know the system … what is that IWRM? (MMC001, 2017.03:A33). 
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 Does Madibeng really have the systems in place? (MMC001, 2017.03:A34). 

 Yes, there is a need for an IWRM strategy in Madibeng – urgently (MMC001, 2017.03:A35).   

 Not at all. There is no framework of IWRM in Madibeng Local Municipality. Maybe the 

services would be much better if there were a strategy (MMC001, 2017.03:A36). 

 

Interpretation of the results:  Question C5  

The above responses reveal that MLM has not implemented anything resembling an IWRM 

framework and there is a strong possibility that the municipality’s water management sector does not 

have an IWRM framework at its disposal. The responses to the question show that there is no system 

of this kind in MLM to manage potable water supply. Integrated Water Resources Management 

(IWRM) is widely promoted as the approach best suited to deal with the complex relationship between 

water users and water resources and to achieve the efficient use and equitable allocation of water on a 

sustainable basis. 

MLM is anticipating having an IWRM strategy that will be aligned to the municipality’s IDP and 

budget processes. Such an IWRM process will be comprehensive in nature and attempt to identify and 

observe the linkages between water resources and Madibeng Local Municipality’s mandates in a 

holistic way. The process begins with a baseline review of a variety of aspects of the water resources 

themselves, the associated legal and institutional frameworks and the water users in the area. Building 

on this information, a multi-stakeholder platform needs to be established to develop the overarching 

vision of IWRM. The vision is then translated into more specific objectives, indicators and targets 

following strategic choices that made by the MLM in coordination with relevant role-players and 

stakeholders. Using this strategy as a foundation, projects can then be developed to achieve the 

objectives and targets through which the overall vision becomes a reality. 

Question C6. What can be done to manage water effectively for all water consumers in MLM?   

The purpose of this open-ended question was to find out whether Madibeng Local Municipality has 

any suitable strategy in place to manage potable water effectively for consumers and how it plans to 

improve the current service delivery. 

The following comments were noted:  

 Professional people in key positions of the department of engineering services in MLM must be 

appointed (MMC001ae, 2017.04:A30). 
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 Employment of staff and more labour (MMC001ap, 2017.04:A31) 

 Better management of water services and water infrastructure (MMC001, 2017.04:A30). 

 Qualified technicians and engineers must be recruited for managing water (MMC001ae, 

2017.04:A30). 

Interpretation of the results:  Question C6  

The responses to the question reveal that there are numerous management challenges in MLM and 

residents are very aware that perceived problems need to be addressed in the management of potable 

water supply in Madibeng Local Municipality. There is an acute shortage of qualified technicians and 

engineers and others with specific skills. In other words, Madibeng Local Municipality requires 

adequate resources (human as well as financial resources) including staff with the relevant 

qualifications and capacity to conduct regular maintenance and monitoring of the water resources in 

terms of both quality and quantity. 

Question C7. What can we do to create an improved security and safety system to manage water 

in MLM?   

The respondents were asked for suggestions on how to curb theft and vandalism of water 

infrastructure and monitoring of illegal water use. The following comments were noted:  

 Employ more local youth, especially women (MMC001y, 2017:A24).  

 Enforce local ownership to the communities (MMC001ah, 2017.02:A33). 

 Use the community water forums and improve the management (MMC001aj, 2017.02:A35). 

 Involve and engage all stakeholders and communities in planning and introduce community 

infrastructure policing (MMC001ak, 2017.02:A36). 

 

Interpretation of the results:  Question C7  

The responses to the question revealed that water infrastructure vandalism and theft are rife in MLM. 

The municipality has no security measures or plans to safeguard its infrastructure. Community 

members appear to be the primary culprits. Law abiding community members and responsible 

officials want a community policing forum to oversee and patrol the municipality. This request can be 

considered progressive if the communities are invited to participate with the municipality. It is a far 

better initiative than outsourcing the services to private sector service providers.  
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The principal coordinating mechanism for achieving water security is the National Water Resource 

Strategy (NWRS), first published in September 2004 (DWAF, 2004:112). This provides an overview 

of South Africa’s water situation; strategies for water resource management; arrangements for 

cooperative governance and a strategic perspective for each of the nine water management areas. 

MLM should ensure that its entire water infrastructure is well protected. The idea of putting the 

responsibility for law enforcement of water and sanitation by-laws in the hands of community 

members and using unemployed women and youth for these duties (as suggested by one of the 

respondents) is a sound idea.   

The respondents showed that communities are not as engaged and involved as they were when MLM 

first established its security measures and systems. Stakeholders now appear to be side-lined and the 

result is that residents do not see local water infrastructure as part of their responsibility. MLM 

residents do not have a sense of ownership of the water and sanitation infrastructure. That is why they 

put up with and even (indirectly) contribute to vandalism and theft of the water infrastructure.  

Question C8. We realise natural disasters such as floods and drought have a direct influence on 

MLM’s management of water. Do you think we need to engage closely in matters of this nature 

with the disaster management authorities in various sectors of government? Explain.  

The purpose of this question was to establish whether the respondents are aware that there should be 

cooperation between all the spheres of government, that is, local, provincial and national.  

Responses N=5 Percentage 

 

Yes  5 100 

No  0 0 

 

 

The following comments were noted:  

 Yes, there should be! Provincial disaster offices [should be] established in MLM (MMC001au, 

2017.04:A46). 
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 A disaster office is needed in Madibeng Local Municipality urgently (MMC001t, 2017.04: 

A18). 

 MLM needs assistance pertaining to emergency services. They don’t have capacity to respond 

immediately (MMC001u, 2017.03:A20). 

 MLM must appoint local people and train them so that they would [be able to] perform these 

tasks (MMC001w, 2017:A22). 

 Disaster management cannot be done in isolation. You need all role-players and stakeholders 

from all spheres of government including communities and NGOs (MMC001v, 2017.04:A21). 

Interpretation of the results:  Question C8 

The responses revealed clearly that water infrastructure emergency offices should be set up in all three 

spheres of government. An emergency office should also be established in MLM. Job creation was 

underscored by the respondents. The respondents supported the objectives of this study, namely to 

propose an improved approach of how potable water should be protected and managed at local 

government sphere; and to address any of the municipality’s challenges and/or perceived problems. 

MLM doesn’t have a disaster or emergency plan in place to respond to an emergency. The 

municipality has to rely on provincial intervention, which regrettably does not respond timeously to 

emergency calls.  On occasion this had resulted in loss of life or destruction of MLM’s water of 

infrastructure (MLM, 2015a:202).  

Some of the most common natural disasters in MLM, namely floods and droughts, are linked to water 

resources. By preparing for such disasters, Madibeng Local Municipality can help to reduce the 

impact and costs when events of this nature occur. The impact of drought can be severe. It may even 

involve violent conflict between users, the migration of people and even conditions of famine. 

Transferring water from elsewhere provides a temporary solution to local shortages, but it can cause 

long-lasting damage to the local ecosystem. Taking proactive measures to manage droughts can go a 

long way to reducing these impacts. 

Question C9. Gender equity and women empowerment are cornerstones of MLM’s IWRM 

approach. It is strongly recommended to make a concerted effort to include women in the public 

decision-making process.  
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The purpose of this question was to establish whether the respondents would be willing to accept 

women in public decision-making bodies and if women themselves are ready to make themselves 

available for top managerial positions.   

The following comments were made:  

 Yes, women should be appointed at senior management positions provided that they are 

qualified and have knowledge of water situations (MMC001ao, 2017.02:A40). 

 Women should be part of public decision-making bodies (MMC001ap, 2017.02:A41). 

 Yes, women are capable of working in senior positions and they must be supported 

(MMC001ar, 2017.03:A43).  

 Bringing in women in decision making processes improves equality and equity, reduces 

vulnerability of vulnerable groups and increases participation and buy-in by all stakeholders 

of policies, programmes and projects, thereby assuring sustainability of programmes and 

projects in the water sector (MMC001aq, 2017.02:A42). 

Interpretation of the results:  Question C9 

From the comments made by respondents it is clear that women should be trained and be appointed in 

managerial and leadership positions in MLM. A significant body of research indicates that women’s 

empowerment and gender equality have a catalytic effect on the achievement of human development, 

good governance, sustained peace, and harmonious dynamics between the environment and human 

populations. This, in particular, holds true for the broad water domain given that water is the key to 

life and a powerful catalyst for development in itself.    

The responses encourage women’s’ full and effective participation and equal opportunities for 

leadership at all levels of public decision-making in political, economic, and public life. It is important 

for MLM to adopt and strengthen sound policies and enforceable legislation for the promotion of 

gender equality and the empowerment of women and girls at all levels.  In MLM, women are the 

traditional water carriers, but their influence in decision-making on water-related matters is limited 

(MLM, 2015a:97). There are many positive consequences of involving women in the design and 

planning stages of projects and programmes of the water services delivery. These range from reducing 

corruption and increasing management transparency, to better financial management and the mere 

action of empowering women.  
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The strengthening of support to women can influence national policies.  In a myriad of concerted 

actions and local projects that accelerate the implementation of water-related development goals 

women can play a major role in public decision making and leadership. One such example is the 

position of community liaison officer (CLO). Furthermore it is important to position women and 

women’s organisations as agents of change pertaining to water services in the MLM area of 

jurisdiction. 

In most cases, the water needs of a local community are addressed without distinguishing between the 

different requirements for men and women. These needs may, however, be diverse and by ignoring 

them inequality in the access to water resources can occur. Gender is therefore a key area of social 

inclusion and if addressed can reduce social injustice.  

Women often have less say in the water sector than men, especially in societies where the roles and 

responsibilities of men and women are rigidly defined, with the role of women being limited to 

domestic water use. However, the productive roles of women outside of the domestic setting, for 

example in agriculture, industry or education, are equally important but are often ignored. This can 

cause problems for women in getting sufficient access to water for productive purposes, so that they 

are in comparison to men disadvantaged in the economic sector (Biswas, 1996:167). 

Good water governance therefore requires gender issues to be included throughout the IWRM process, 

especially when drawing conclusions and planning projects and actions that affect residents across the 

board. This follows the principle of social equity and results in more effective public decision making, 

which can indirectly benefit economic development and improve potable water supply throughout to 

the communities of MLM. 

Question C10. In your view, what can and should be done to improve IWRM in the MLM area?  

The purpose of this question was to establish whether the respondents have suggestions and 

submissions to improve the IWRM approach in MLM. Further, do they wish to have some input in 

making MLM a more efficient municipality? 

The following comments were noted:  

 Train lots of women and give us chance to manage (MMC001ah, 2017.03:A31) 

 Improve stakeholder participation and involvement and new IWRM system (MMC001an, 

2017.03:A39). 
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 Create public awareness on water resource management, including water conservation and 

water demand management measures (MMC001al, 2017.03:A37). 

 We need a new strategy on the implementation of IWRM (MMC001am, 2017.03:A38). 

Interpretation of the results:  Question C10 

A stakeholder in IWRM can be any group, institution, organisation, business or individual with an 

interest or role in water resources management. Users are the most obvious group of stakeholders, but 

others may exist, such as regulators. All of these have different interests, some of which can be 

contradictory. Therefore, representation of all community stakeholders is important to understand the 

needs and demands and also to form a shared agreement on the way water resources are managed.   

There is a need for community involvement when MLM embarks on the IDP process plan. And there 

is a need for a new IWRM strategy in MLM. The respondents appeared to understand that in terms of 

the Local Government: Municipal Systems Act of 2000, they should be involved in the IDP process 

and they should contribute to its establishment and effective implementation. 

Residents understand that the municipality is experiencing challenges in providing potable water 

supply services. This is due to the lack of a common approach of water management which can be 

remedied by the introduction of IWRM. Respondents were aware that the IWRM strategy might assist 

Madibeng Local Municipality to manage the water supply services more efficiently and effectively. 

The respondents demonstrated that currently there are minimal interactions between MLM and its 

residents. 

Currently, MLM does not have a communications strategy. Residents are left in the dark. This 

discourages their wish to participate in decision-making on water strategies. Only the water specialists 

and the MLM water management are involved in the current process. The respondents could identify 

that there is a need for protecting the available water resources. MLM must establish Water 

Conservation and Water Demand Management (WC & WDM) strategies so that water loss will be a 

minimised. This is possible only if MLM embarks on water saving campaigns that are also promoted 

by the national department of Water and Sanitation.  

 

Question C11. The benefit of the water-food-energy (WEF) nexus security paradigm is that it 

shifts the focus of water resources management from watersheds to problem-sheds, from what 

society should do for water to what water can do for society.  

  



 

 

207 

 

The purpose of this question was to establish whether the respondents understand the benefits of the 

WEF nexus and what it contributes to IWRM. 

The following comments were noted. The figure below shows the distribution of responses.   

 Have no comments (MMC001ag, 2017.02:A32). 

 Have no idea of [what] WEF[is] (MMC001af, 2017.03:A31). 

 Do not know, [this is the] first time I hear that, so sorry (MMC001ah, 2017. 03:A33). 

 WEF has nothing to do with water sorry I can’t help you (MMC001ah.2017.04:A34). 

 No comment, because I don’t know (MMC001h.2017.04:A35). 

 No comment (MMC001.2017.04:A7). 

 No comment (MMC001. 2017:A14). 

 

 ‘WEF’ nexus from watersheds to problem-sheds 

Yes  19 

 

Do not know / Unsure  81 

No 0 

  

Interpretation of the results:  Question C11 

The statement aimed to confirm whether technocrats are familiar with the concept of the WEF nexus 

and its impact on the challenges related to water services. The responses revealed that most 

respondents (82%) were unfamiliar with the concept WEF nexus and its relevance to water for a 

society.  

The responses revealed that there is a need to communicate the concept WEF nexus to all the role 

players and stakeholders and inform the communities what it entails. In this context, the emergence of 

the WEF nexus does not make sense. In MLM, people have not understood the potential synergy 

between energy development and water resources. Nor are they familiar with issues of climate change. 
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The very notion of addressing agriculture and food security without considering the contribution of 

water resource development and management is bizarre. 

What the discourse about the water-energy-food nexus does is to help organisations to focus on 

practical challenges. It allows organisations to look at water and its management from the perspective 

of society rather than from that of a small group of (often self-selected) water custodians (Artioli et al., 

2017:176) 

The WEF nexus is not a very popular concept to the community of Madibeng Local Municipality 

(Researcher’s observation). The respondents appealed that there should be more information about the 

concept. This is certainly a good idea. They need to be taken on board, particularly in that they are 

affected by water, energy and food. 

Question C12. The interrelationships between water resources, food production and energy 

security have influenced policy for many decades, so the emergence of the water-food-energy 

(WEF) 'nexus' as a proposed new focus for water resource management is surprising.  

The purpose of this open-ended question was to establish whether the respondents could sense the 

importance of the link between water, food and energy and if the concept WEF is familiar to them. 

The following comments were noted: 

The figure below confirms that the majority of the respondents did not have the appropriate 

understanding of the concept WEF. This is evident in their comments: 

 Do not know, have no idea (MMC001z, 2017.03:A25). 

 Do not know[we] need to study WEF (MMC001ai, 2017.04:A34). 

 Do not know what WEF is (MMC001y, 2017.03:A24). 

‘WEF’ nexus a proposed new focus for water resources management 

Yes  12 

 

Do not know / Unsure  88  

No 0 
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The overwhelming “do not know” responses (88%) shows that participants are unfamiliar with the 

concept. They either did not know or were unsure of what the WEF nexus concept implies. A small 

minority (12%) of the respondents revealed limited understanding. 

Interpretation of the results:  Question C12 

The nexus is neither a complete nor new concept – the WEF nexus is incomplete. Environmental 

organisations have already asked: “What about nature?  What about cities and industry in its many 

forms?” As early as 1970, water-stressed South Africa identified the interaction of urban energy and 

industry water needs as a critical focus while agricultural needs were considered secondary. Certain 

authors caution that the management of water is not simply a matter of economics but is at the nexus 

of ethics, public policies, nature, values, beliefs and rationality. The suggestion that the nexus between 

water, food and energy has only just been noticed is quite peculiar in the opinion of water resources 

practitioners and historians (Muller et al., 2015:13).  

The significance of WEF nexus is acknowledged and there is a need for a paradigm shift on the 

approach of IWRM and WEF nexus. The WEF nexus is not a new approach to water resource 

management. But it is a reminder of the need to get water resource management back to basics, aiming 

for the kind of developmental outcomes that matter, namely adequate food, clean energy and a reliable 

supply of water. 

Time should not be wasted relating IWRM to the water-food-energy nexus. Both are administrative 

approaches. Muller et al. (2015:15) emphasise that “Water in food supply chains, in energy supply 

chains and in ecosystem services could be managed in a mutual mode but only if the players in private 

sector supply chains engage constructively”.  

There are few incentives to do this. Rather there is too much path dependence and too many subsidies 

that need to be re-negotiated before technical and economic fundamentals – implicit in IWRM and the 

WEF nexus – can gain leverage on public policy implementation of them and outcomes.  

Based on the above empirical findings and the considerations of a literature review, that is, planning 

theory, strategy development and integrated water resources management, a IWRM model for MLM 

was proposed. The improved IWRM model will be discussed in Chapter 6. 

 



 

 

210 

 

4.4 CONCLUSION 

In this chapter, the empirical findings of the research regarding IWRM for MLM have been discussed 

and analysed (section 4.2.3). The data were acquired through the use of a 5-point Likert-scale type 

questionnaire and semi-structured interviews. Relevant role-players and stakeholders were targeted to 

participate in the research by utilising non-probability sampling; but eventually fifty (50) respondents 

participated in the research. All the statements in the questionnaire were based on certain facts and 

knowledge concerning the potable water supply and the management thereof in a municipal area. 

 The information gathered via the questionnaire and semi-structured interviews were reported on in 

this chapter. The focus was to establish the residents’ perceptions and experiences of potable water 

supply services in and by the MLM. The perceptions and recommendations of the IWRM approach in 

MLM contributed to the research questions and identified enormous gaps between legislative 

directives, such as formulation of the IDP and WSDP, at the MLM. It was established in the 

interviews, completion of the questionnaire by 50 respondents and semi-structured interviews that the 

potable water supply policies and plans had been ignored. 

Respondents confirmed that the hypothesis of the research is correct, that poor communication and 

alignment through, inter alia, the IDP must address the MLM community’s unconstitutional 

environment of potable water supply. The respondents confirmed through their perceptions and views 

that the primary objective of this research was necessitated because a municipal IWRM strategy was 

lacking. Such a strategy should be compiled to address the municipal water issues; and this should be 

done by taking into consideration the WSDP such as that of the Madibeng Local Municipality (RSA, 

2000:42). 

More effective input from the municipality should be sought in this regard by means of organised 

groups and NGOs. This, therefore, provides enough substance for the development of an IWRM 

strategy in MLM. As indicated throughout the thesis, the purpose of such a strategy would be to 

address the municipality’s issues regarding water resources management arising from the local 

WSDPs, and to include such a plan in the municipal integrated development plan (IDP). An IWRM 

strategy would, therefore, be beneficial for the entire municipality, as it would inter alia, provide an 

overview of the strengths, weaknesses, opportunities and threats regarding potable water supply and 

integrated water resource management.  In the next chapter the current IWRM framework in place will 

be discussed. 
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CHAPTER 5  

IWRM MODEL: MADIBENG LOCAL MUNICIPALITY 

5.1 INTRODUCTION 

The previous chapters outlined in detail the potable water supply management practices at the MLM 

in its municipal area. The local municipality has neither performed well under the circumstances, nor 

been able to meet specific requirements such as the Blue Drop status since its inception in 2008.  

This chapter presents a current IWRM potable water supply management strategy in the MLM’s area 

of jurisdiction followed by inferences, recommendations and suggestions for further research. This 

study was conducted to address how best to ensure effective, efficient, equitable, economic and 

sustainable potable water management from nearby surface and groundwater catchments by proposing 

an IWRM model in its demarcated municipal area of responsibility. 

As an employee at the MLM, the researcher conducted an extensive empirical research project and 

made careful observations. The potable water supply management practices in Madibeng Local 

Municipality were investigated based on the probable lack of an IWRM model including WSDPs. 

This study was, therefore, conducted to establish whether there was any evidence of the existence of 

an integrated management approach. The primary objective of this study was to propose an IWRM 

model for the MLM.  

Chapter 4 also summarised the primary outcomes of the literature study, and explained the empirical 

investigation undertaken, including the findings based on the data collected and the interpretation 

thereof. These findings, together with the literature study, formed the basis on which the IWRM was 

developed. The recommendations therefore provide a way forward; they serve to introduce and 

implement an IWRM to not only to remedy the current potable water supply management services 

offered by the MLM in its municipal area of jurisdiction, but also provide a basis for ongoing 

improvement in other municipal areas.  

The purpose of Chapter five is to expound upon the MLM’s, Integrated Water Resources 

Management, and a strategic document that can be utilised to supply potable water to all the 

communities in the municipal area. Chapter five aims to present the IWRM framework towards the 

establishment of an improved IWRM model within a municipal area.  
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5.2 MLM IWRM MODEL PRACTICES  

In section 1.1.2 of this thesis, Madibeng Local Municipality’s location, population (group, gender, 

age), and of water resources and infrastructure, such as rivers, dams and reservoirs was discussed. The 

challenges were highlighted in the problem statement which revealed that IWRM lacks elements of 

collaboration, cooperation with neighbouring stakeholders’ role-players and the water resources 

(Biswas, 2008:10).       

To render effective and efficient services, such as potable water supply, it is important to take into 

account the MLM population highlighted in chapter 1 (Table 1-3). According to the MLM (2015:57), 

settlements in Madibeng Local Municipality comprise two towns, two former townships and four 

informal settlements. Urban areas are located in the former Transitional Local Council’s (TLC’s), 

while less dense, informal settlements are in traditional rural areas. Scattered informal settlements, 

farmland and private land settlements are found in the rural area. Furthermore, the municipality 

outlined in its IDP review MLM (2015:57), shows that there is inadequate maintenance of the 

wastewater and potable water supply networks infrastructure due to constrained resources. As a result, 

the municipality is unable to provide regular maintenance of its infrastructure because of its limited 

financial resources while the escalation of costs and expansion of services exceeds the permitted limit.  

According to Sedlak (2014:276), history also teaches the significance of crisis as a catalyst for change. 

Madibeng Local Municipality has managed potable water supply facing tough challenges. However, 

the cycle of failure, publicity, innovation and investment is the only way that the municipality’s water 

system can change. Occasionally, necessity provides an economic incentive for creativity and to 

develop new technologies such as rapid sand filters, low-flow household appliances, and biological-

nutrient-removal wastewater treatment plants which are now common place technologies motivated 

by the monetary payoff that would accompany innovations that enabled municipalities’ water systems 

to become sustainably efficient (Sedlak, 2014:277). 

In light of the discussion above, the current IWRM framework towards improving IWRM is proposed 

below. Figure 15 illustrates the current IWRM strategy for water supply services. The individual steps 

illustrated in Figure 15 are then expounded. Chapter 6 will elaborate in detail on all the steps including 

the IWRM strengthening blocks that will be inserted into the framework in Figure 16. The current 

framework towards the establishment of IWRM model of MLM is provided on the following page. 
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5.3 CURRENT FRAMEWORK 

 

 

Fig 15. Madibeng Local Municipality’s IRWM framework (Researcher’s own compilation). 
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The individual steps depicted in Figure 15 will now be explained: 

STEP 1: CURRENT REALITY 

MLM is a WSA in terms of the National Water Act. The municipality’s mandate is to supply potable 

water to the residents in its municipal area. This thesis identified water resources within the MLM 

municipal boundaries. There are three dams in MLM namely Hartbeespoort, Klipvoor and 

Rooikoppies dams. Refer to Figure 2 in chapter 1 for details. 

STEP 2: VISION STATEMENT  

MLM’s vision statement has not been reviewed for the past five (5) years. The vision is:  

 to provide at least basic services to all consumers in the municipal area; 

 to provide acceptable quality water; and 

 to upgrade existing basic water services that are affordable. 

The above statement refers to the basic services which include potable water supply. The challenge is 

that the vision statement is too generic and does not highlight the specific significance of potable 

water services. Furthermore, the WSDP is not seen as a first priority for water supply management. 

The Water Services Act of 1997 compelled local municipalities, which are water services authorities 

(WSAs) to include and review the WSDP as a chapter in a municipality’s five year IDP plans. 

 STEP 3: DEVELOPMENT FRAMEWORK 

A framework is a basic conceptual structure used to solve or address complex issues, generally a set of 

tools, materials or components. The Madibeng Local Municipality IWRM framework is influenced to 

a significant extent by the Legislative and Regulatory Framework for water resource management in 

South Africa. Chapter 3 of this thesis provides an extensive overview of the legislative and regulatory 

framework of water resource management and planning in the country. The legislative and regulatory 

framework is an indication of the extent of intervention engaged by government to regulate the 

governance of water resources (Schreiner & Hassan 2011:5). 

Schreiner and Hassan (2011:5) see this framework as the means by which an activity, person, 

organism or institution is guided to behave in a regular manner, or according to rule. The primary 

objective of a legislative and regulatory framework, as an element of the IWRM model, is to 

strengthen, regulate and provide guidance in the South African water resource management sector. 
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Coupled to these legislative and regulatory requirements is the matter of situational analysis, which is 

discussed below as a second element of the proposed IWRM model for MLM. The legislative 

framework in line with water issues has not been considered nor implemented by MLM. There has 

never been compliance to legislative requirements such as compliance to DWS’s Blue Drop monthly 

reporting. 

Situational analysis  

MLM as a municipal area is in need of serious interventions on basic living and environmental 

conditions because of human rights and constitutional environmental transgressions. Consequently, 

the need for an improved IWRM strategy is perceived as a solution to applicable managerial 

resolutions and public participation processes. Stakeholder analyses range from a simple first mapping 

of identification to the positive and extent of government relations between stakeholders. There is a 

need to identify stakeholders. Typical stakeholders may include, for example: the municipality and 

officials in relevant divisions of the local authority; local water forums; representatives of the 

ratepayers association; the local business and industrial community; non-governmental organisations; 

community-based organisations; and, as oversight partner, representatives of DWS who are at the 

helm of the IWRM process. 

Stakeholders and even marginal role-players may have varied perceptions of local water resources. 

They can provide alternative and potentially useful advice on problem areas. Ideally the problem tree 

is developed with inputs from all identified primary stakeholders, especially the local municipal 

authority in which the analysis is done. 

STEP 4:  INTEGRATED STRATEGIES  

The current Water Services Development Plan (WSDP), Integrated Development Plan (IDP) and 

National Water Resource Strategy (NWRS) are not integrated in the MLM strategies. The IDP 

comprises a three-year action plan with the objective and targets that should be implemented for those 

fiscal years. No water management plans have been implemented and MLM does not have a common 

strategy for its day-to-day services delivery programmes including potable water supply. The IDP 

strategy should have been adopted by the Madibeng Local Municipal council with the WSDP for five 

years. However, in effect, it only covers three years.  

STEP 5: THREE YEAR ACTION BUDGET PLAN 

MLM has adopted a three-year action plan, of which most activities are infrastructural projects on 

water and sanitation, roads and storm-water as priorities. Unfortunately, in practical terms, none of 
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these are realised due to improper planning. The budget is of vital importance for the execution of 

Madibeng Local Municipality’s integrated water resources management plan (IWRM). It is also vital 

that the municipality have a revenue enhancement plan that would be collected from the public and 

private sector. Unfortunately, this is another shortfall of the municipality. For many years it has failed 

to establish proper strategies of managing the budget. 

5.1 Capital budget  

The capital budget that is allocated to MLM is availed by various stakeholders and ‘sister’ 

departments. Major capital funding is provided by COGTA’s Municipal Infrastructure Grant (MIG); 

the Regional Bulk Infrastructure Grant (RBIG); the Water Services Operating and Transfer Subsidy 

(WSOS); the Accelerated Community Infrastructure Programme (ACIP) and the Municipal Water 

Infrastructure Grant (MWIG) by the DWS. The mining sector also contributes towards the 

development of water and sanitation projects namely:  

 London Mining (LONMIN)  

 Samancor Chrome Mines (SAMANCOR) and  

 Impala Platinum (IMPLATS).   

5.2 Operational budget  

The operational budget allocation is compiled by MLM which is based on the cash flow and is 

channelled primarily to consumable items and salaries. National Treasury avails an equitable share 

from its national office which is meant to go towards augmenting the livelihood of the poorest of the 

poor. However, MLM currently pays its salaries primarily from this fund.  

The Municipal Financial Management Act (MFMA) No. 56 of 2003 stipulates that a three-year plan 

budget must be established to strengthen planning for improved revenue collection since MLM is 

unable to collect revenue due to non-payment of services. Unfortunately, the attitude of the 

community members and their refusal to pay for services has resulted in increased pressure on the 

Brits and Hartbeespoort communities to pay for the water services.   

STEP 6: ANNUAL WSDP REVIEW  

The WSDP review is not taken seriously. The MLM and its municipal council, in particular, has 

neither reviewed nor adopted a WSDP for the past decade. However, efforts are now being made to 

review the WSDP which is a working document. MLM‘s current strategy water supply system has 

numerous oversights and shortcomings. It is driven by an engineering infrastructure approach (MLM, 



 

 

217 

 

2015:66). The IDP/Budget and WSDP was investigated thoroughly during the financial year 2015/16. 

A detailed explanation of the significance and rules of WSDP was discussed in section 3.4.1.2 of this 

thesis. The DWA (2013:178) in its NWRS2 underscores that a WSA must issue a public report 

annually on the implementation of the WSDP. MLM’s current WSDP does not provide for any new 

addition to the existing infrastructure or for its maintenance. The document is outdated and 

dysfunctional.  

According to the Demarcation Board MLM’s municipal boundaries have changed and the number of 

wards increased from 36 to 41. Additional water infrastructure has been added to the existing system, 

but only recorded in the IDP as part of the ‘wish list’. It was therefore not properly integrated in the 

register of the existing infrastructure.   

STEP 7: GOVERNANCE PLANS  

7.1 Administrative component 

The Local Government: Municipal Systems Act, 32 of 2000 requires an administration component 

which is accountable for performing administrative duties. Section 3.4.6 of this thesis elaborated in 

detail on the objectives of the Act. Chapter 4 of the MSA discusses the administration from a systemic 

perspective.   

With reference to Infrastructure and Technical Services (ITS) in MLM, the local authority does have 

an acting ITS director; an acting manager of water and sanitation; and an acting technician of water 

network as well as general workers. However, no professional engineers have been appointed. A 

political official has been appointed at either the top or middle level of management. The department 

comprises 835 staff members of whom only 75 are women. Most of the personnel are general workers 

who are neither qualified nor have relevant skills (MLM, 2015:75).   

The information above demonstrates the serious challenges faced by MLM. The situation has been 

directly responsible for the failure of water services delivery. Neither training nor capacity-building 

programmes have been implemented with the exception of a move by the DWS which has taken the 

initiative to ensure that plant operators and process controllers are partially-trained and classified for 

operational purposes.   

7.2 Political component 

Madibeng Local Municipality has both full and part-time municipal councillors. A total of 82 

councillors represent political parties such as the ANC (the majority party), the DA (the official 
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opposition), EFF, VF, ACDP and the Chief who represents the traditional chiefs resident in the area 

under municipal jurisdiction. 

The Constitution (1996) is silent on the question of full-time councillors, but the Local Government: 

Municipal Structures Act 117 of 1998 empowers municipalities to designate any councillors as 

determined by the MEC. The MEC is required to designate councillors in accordance with a policy 

framework as may be determined by the minister of Cooperative Governance and Traditional Affairs 

(COGTA). The following officers in the Madibeng Local Municipal council are designated as full-

time: 

 executive mayor 

 speaker 

 members of the executive committee, and 

 the chief whip. 

MLM councillors are allocated certain responsibilities and duties. However, they experience great 

difficulty in executing their mandates and responsibilities, especially the ruling party councillors. This 

is for the most part because of their lack of knowledge and experience. The councillors are more 

administrative than political when executing their duties. SALGA is responsible for capacitating the 

councillors by offering training opportunities to manage governance responsibilities. 

STEP 8: COMMUNITY INVOLVEMENT PLAN 

8.1 Communication Strategy 

The MLM does not have a communication strategy for engaging with local residents. The 

municipality’s internet website, which is hardly operational, is supposed to provide the following 

information:  water quality, progress reports about water infrastructure and any other water-related 

matters which must be presented to the public. This information cannot be even be obtained from the 

municipality in a hard copy format. The municipality has failed to implement an effective 

communication strategy. This failure has overshadowed the successful services it has delivered in 

respect of potable water services. Proper communication is only effective when it ensures participation 

and contributes towards shared public decision-making at all levels. Role-players must know who to 

communicate with if they have concerns about municipal service delivery.  

The lack of a proper communication strategy in MLM has resulted in the council’s failure to utilise 

communication mechanisms such as block or tap committees, mass meetings, billboards, radio and 
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participatory workshops. The municipality has also failed to facilitate the provision and receipt of 

information; a two-way process (DWAF, 2003:3a).  

The researcher holds that the municipality must be aware of the community’s needs. It must also 

disclose relevant municipal information at regular intervals. The information must be delivered 

comprehensibly and clearly in the printed and/or broadcasting media. Official disclosures should be 

made from the municipal offices to inform all and sundry of ongoing developments. 

STEP 9: MONITORING AND REPORTING  

9.1 Monitoring plan 

Monitoring is an essential tool for effective support and regulation. Relevant, timely and reliable 

information can make any support measure more appropriate and effective by informing all 

stakeholders on the nature and extent of support needed. Improved monitoring should take place at the 

MLM in the area under its jurisdiction and involve different stakeholders including service providers 

and bulk water suppliers such as Rand Water, Magalies Water and the City of Tshwane. There should 

be a transparent and reliable monitoring process. 

The MLM does not have a monitoring tool to respond swiftly to challenges, problems and 

opportunities that may prevail when addressing potable water supply and services delivery concerns. 

Consequently, only once local residents, the beneficiaries of the infrastructure services, experience the 

effects of poor, inadequate or non-existent water supply services, does the local authority respond. 

More than often, civil society responds with protests that coincide with the destruction of public 

property. Only then do MLM’s officials and political leadership respond. This state of affairs has a 

detrimental effect on MLM’s capacity to implement a proper municipal management system to 

achieve the goals of providing an adequate potable water supply to the residents in its area of 

jurisdiction.  

An active strategy of improved monitoring should be implemented by MLM in its municipal area and 

should include different stakeholders, including bulk water services providers. DWAF (2003b:56) 

stipulates the following principles that could be used to monitor water-related concerns: 

 Fit for purpose: A monitoring and information system should be designed with specific and 

defined objectives in mind. There must be a clear statement of how and why the data to be 

collected is to be used and for what purpose. Only the necessary data should be calculated. 
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 Bottom-up design: Monitoring should be designed and managed in a bottom-up way. Any 

information collected locally should be useful locally, and community participation in such 

monitoring should be encouraged. 

 Duplication: Monitoring systems should avoid duplication wherever possible. 

 Public domain: All information pertaining to the public of water services should be in the 

public domain and open to public scrutiny. 

The researcher holds that a monitoring strategy to report to the public must be developed in 

conjunction with all stakeholders. The public should also be in a position to contribute their opinions 

and concerns about the strategy. This will enable the MLM stakeholders to have a say and the 

document would be owned by all affected parties, that is, the municipality and all its stakeholders.  

9.2 Monthly reporting 

Craythorne (2008:180), emphasises that the tools used in public administration require of managers to 

report back regularly to their superiors and ultimately also the public in a transparent manner. The 

schedule for reporting can be periodic, for example, it could be monthly, quarterly, or annually, and 

even at the time of the unexpected occurrence of an event or in the event that prevents the local 

authority from delivering the service adequately. Unfortunately, MLM neither possesses the tools or 

any means of reporting. By establishing a Services Delivery and Budget Implementation Plan 

(SDBIP) and Performance Management System (PMS) system the municipality will be in a position to 

take the responsibility and make the commitment to report to all relevant stakeholders.   

Individual performance is monitored on a quarterly basis. Section 56 employees are required to 

complete a quarterly report and make use of the appropriate monitoring mechanisms. These should 

feed into the municipality’s quarterly, mid-year and annual reports which are submitted to national 

and provincial treasuries and the provincial department responsible for local government. At the 

discretion of a minister responsible for local government or the chairperson of the select committee 

responsible for local government, the accounting officer and/ or the mayor may be summoned to 

present performance reports. Thus, reporting must be frequent, on time, and available whenever there 

is any need to report to superiors or the public on matters related to municipal operations. 

 It is therefore compulsory for all managers to be directly accountable to the municipal manager to: 

 submit all required performance reports within prescribed timeframes;  
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 report accurately in the required format as may be determined from time to time by the 

accounting officer;  

 be prepared and in attendance for all performance review meetings scheduled by the 

accounting officer; and  

 meet quarterly at performance review meetings with direct reportees (MLM, 2015:176). 

 

10. IMPLEMENTATION 

MLM council is currently utilising a strategy but there is no comprehensive strategy. MLM’s current 

resolution of the IWRM strategy is implemented in annual reviews. Implementations of the improved 

IWRM model will need the active participant of all stakeholders, such as civil society as a generic 

collective, local NGOs, churches, the business sector, all local industries, the farming sector and the 

schools of MLM. The researcher elaborates on this matter in the next chapter 

5.4 GOOD PRACTICES AND LESSONS LEARNT: IMPLEMENTATION OF IWRM 

 Lessons learnt that can be shared regarding the implementation of IWRM in MLM are based 

on the researcher’s personal experience and the notes the researcher made and consolidated 

while busy developing the management process. The strategy includes a wide array of matters.  

 There has to be education and capacity-building across the sector on the IWRM concept. The 

associated challenges will likely lead to increased awareness, approval and effective 

implementation.  

 Water managers at municipal level can help to drive responsible water management and 

integrated solutions, coupled with a powerful corporate mandate.   

 A regional water and sanitation policy could bridge the gap between corporate direction and 

municipal level water management. 

 By applying holistic principles of IWRM to determine water management solutions in a river 

basin there could be collaborative interventions of cross-sector or public-private partnerships in 

finding solutions to problems.  

 Although the role of stakeholders in the approval and implementation of IWRM is unclear, the 

water sector should be proactive and plan for the future. “WSA municipalities need to move 

beyond compliance towards a stewardship model” (Interview 4).  
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 Decreasing water availability and growing water quality concerns are likely to have an 

increasingly negative effect on future economic activities, e.g. in the energy sector where Sasol 

and Eskom businesses are major role players. Therefore, the application of concepts such as 

IWRM should become ingrained principles of ‘good practice’ (Schreiner & Van Koppen, 

2014:554). Its relevance is most apparent, local governance is contemplated from the 

perspective of security in the water-energy-food nexus. 

Water is an important cross-cutting factor that overlaps with many other sectors. This means that 

integrated management and policy making are instrumental in the promotion of equitable and 

sustainable development in water-sector operations. While this is not a new observation, it does need 

perennial emphasis in view of its importance. As the key integrative process in the water field, IWRM 

with its pros and cons remains both relevant and useful.  

It is not to be expected that developmental water management will suddenly bridge the deep divides 

and political contestation over water provision in MLM, but it does seem to provide a more rigorous 

and developmental basis of an improved IWRM in Madibeng Local Municipality. 

5.5 CONCLUSION 

In this chapter, the empirical findings of an IWRM model was discussed and analysed (section 4.3). 

The data was gathered by using a 5-point Likert-scale type questionnaire and semi-structured 

interviews. As mentioned in (section 1.6.2.1), the total target population size (N) for this study 

numbered fifty (50) respondents while the sample size (n) comprised forty-five (45) respondents.  The 

relevant stakeholders were targeted to participate in the research. Non-probability sampling was 

utilised. A total of fifty (50) respondents participated. All the statements in the questionnaire were 

based on certain facts and knowledge related to potable water supply and the management thereof in a 

municipal area. 

The data gathered through the empirical study were interpreted and compared with the literature study 

conducted in the previous chapters (2 and 4) of the thesis. The views and suggested possible solutions 

by the respondents contributed towards addressing the research objectives. In their responses the 

participants confirmed that the primary objective of this research was necessary because an IWRM 

model for MLM was lacking. An IWRM model was proposed as a means of addressing the MLM 

water concerns and takes into consideration Madibeng Local Municipality’s WSDP (RSA, 2013: 42). 

The research process enhanced the researcher’s comprehension and knowledge of water governance 

concerns and complexity, including different levels and scales of water governance and the 
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interconnection between the socio-economic environment and the entire society. The relevant 

literature, fieldwork and dozens of key informant interviews made a substantial contribution to the 

researcher’s endeavour to actualise the process. 

The current potable water supply management practices in MLM were investigated according to the 

availability or lack of an IWRM and WSDP. This study was conducted to establish whether there is 

substantial evidence of an IWRM, and to serve as a primary objective in proposing a model for MLM.  

In the following chapter, recommendations and conclusions are summarised. Logical conclusions will 

be drawn, and the recommendations presented for the development and implementation of an 

effective, efficient, economical and environmentally sensitive integrated water resource management 

model in a municipal area such as Madibeng Local Municipality is proposed. The introduction and 

implementation of an improved IWRM framework will be presented in Chapter 6.  
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CHAPTER 6  

RECOMMENDATIONS AND CONCLUSION 

6.1 INTRODUCTION 

This chapter presents a number of conclusions and recommendations for more effective and efficient 

potable water supply management in and by the MLM in its municipal area of jurisdiction. Apart from 

disclosing generic information based on local empirical evidence, there are recommendations on 

exploring areas for further research. This study was conducted to investigate how to ensure effective, 

efficient, equitable, economic and sustainable potable water management acquired from nearby 

surface and groundwater catchments. It proposes an improved IWRM model for the MLM in its 

demarcated municipal area of responsibility.  

After extensive empirical research and observations, no trace or evidence could be found of an IWRM 

model in MLM. An IWRM strategy should address the municipality’s water concerns which arise 

from the subservient local municipality’s WSDP, and be included in the municipality’s IDP (RSA, 

2003:42; Thompson, 2006:113).   

The IWRM model should be used as a process map for potable water supply service delivery in the 

Bojanala Platinum District Municipality (BPDM) municipal area of jurisdiction. A process map would 

contribute significantly towards an understanding of the municipal management of a basic service 

such as potable water supply, within a district municipality. This chapter also provides a summary of 

the primary outcomes of the literature study and empirical investigation, including the findings on the 

primary and secondary objectives. These, together with the literature study, form the basis on which 

the IWRM model was developed. The recommendations serve to propose the IWRM model to MLM 

so that the Madibeng Local Municipality will improve potable water supply management services in 

its area of jurisdiction.  

The purpose of chapter six is to recommend the nature and extent of potable water supply 

management, and to suggest criteria that could contribute towards assessing and improving water-

related planning by a municipality in its municipal area of jurisdiction (RO5). 

6.2  SUMMARY:  REVIEW OF RESEARCH AIM AND OBJECTIVES  

With reference to the problem statement, the primary aim of this study is to propose an IWRM model 

(see section 1.2 above), taking into account municipal and water management concerns such as 
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effective potable water supply, data monitoring and capturing as well as the incorporation of an 

IWRM approach that is in accordance with the DWS’s envisaged legislated and demarcated surface 

water catchment regions, reduced to 9 CMA’s (DWS, 2013:123).   

To achieve the primary objective discussed above (the main aim of the study), an extensive literature 

review (referred to in chapters 2 and 3) was conducted. The relevant legislation, regulations, theories, 

principles and practices of potable water supply were researched including a consideration of the 

recommendations acquired through the empirical study. These activities required the formulation of 

research questions, which form the basis for the objectives of this study. 

The research questions and objectives as referred to in the relevant chapters of this thesis are 

summarised and presented in the table below: 

Table 19: Research questions linked to objectives and chapter references 

Research question (RQ) Research Objective (RO) Chapter  

RQ1:What are the problems MLM 

faces with the supply of water? 

RO1: Outlines problems that 

contribute towards MLM not having 

proper water supply. 

Chapter 1 

RQ2:What are the theoretical 

underpinnings of IWRM and its 

purpose in the water sector? 

RO2: Develops a sound theoretical 

understanding of IWRM. 

Chapter 2  

RQ3:How does IWRM feature in SA’s 

water sector at local government 

sphere in the existing legislative 

framework? 

RO3: Outlines IWRM at local 

government sphere in terms of the 

existing regulatory framework in 

South Africa. 

Chapter 3 

RQ4:What is the current status of 

MLM’s water and sanitation 

infrastructure? 

RO4: Investigates the current status 

of IWRM required to provide and 

manage the supply of potable water 

in the MLM area. 

Chapter 4 

RQ5:What improved IWRM model 

can be implemented to improve the 

management of the water supply in 

MLM? 

RO5: Identifies a improved IWRM 

model with a view to the effective 

management of potable water 

supplies in MLM’s area of 

jurisdiction. 

Chapter 5 

RQ6:What logical conclusion and 

recommendations can be presented 

after researching the possibility of 

implementing a improved IWRM in 

the MLM area? 

RQ6: Draws a conclusion and makes 

some recommendations. 

Chapter 6 

Source: Researcher’s own compilation. 
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6.3  IMPROVED IWRM MODEL:  MLM 

In this section, the findings of the literature research are linked to the proposed (IWRM) model and its 

use is illustrated in the available regulatory and statutory framework and planning structures of the 

South African government. To facilitate the implementation of potable water, the IWRM displayed 

above takes into account the priorities of the different variables/elements. The order in which the 

different variables occur is explained according to a relevant timeline.   

Chapters 3 and 4 were instrumental in developing the IWRM model customised for the MLM. In 

chapter 4, an overview of the current potable water supply management practices in the municipal area 

(an account of the water footprint) was provided. Although the MLM has not implemented a WSDP 

for a period of more than 10 years, it is in the process of developing one. (MLM, 2015b:45). Chapter 5 

provides concrete evidence for the development of a potable IWRM system for MLM to manage 

water resources more efficiently, economically and in an environmentally friendly manner. The 

current IWRM model in MLM was found to be inadequate and an effective IWRM in the region needs 

consideration. The proposed IWRM model below (Figure 16) will ensure an improved IWRM model 

for potable water supply management.  

Each step will be explained briefly to show what action MLM is expected to take to enable a more 

economical, sustainable, and effective potable water management. The ABCDEF steps were not 

shown in chapter 5 and the IWRM framework did not have the additional blocks. The municipality 

must operate holistically with consideration of the additional blocks given above. The blocks are 

represented by the alphabetic symbols ABCDEF. Each will be explained as per the demarcated blocks 

in Figure 16 below: 

A = IDP; 

B = water management plans; 

C = effective communication;   

D = IWRM coordination and evaluation;  

E = NWRS-2; and  

F = CMA Water Forum. 

The improved IWRM framework is presented below by adding steps ABCDEF to the framework 

given in chapter 6. To prevent confusion steps 1 to 10 have been transferred from chapter 5 (current 

IWRM framework) and the researcher will elaborate on steps 1 to 10 where necessary. This implies 

that MLM will hopefully be able to adopt and implement the improved IWRM model as an integrated 

element of the IDP process as shown in the IWRM improved framework shown below.  
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6.4 IMPROVED IWRM MODEL FOR MLM  

 

 

Figure 16 Proposed improved IWRM model for MLM (Researcher’s own compilation).  
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STEP 1: CURRENT STATUS OF IWRM: MLM 

MLM is a WSA in terms of the National Water Act. The municipality’s mandate is to supply potable 

water to all the residents of its municipal area. This thesis has identified the water resources that are 

found in MLM’s municipal boundaries. There are three dams in MLM, namely Hartbeespoort, 

Klipvoor and Rooikoppies. See Figure 2 in Chapter 1 for details. 

STEP 2: REVIEWED VISION STATEMENT  

Facilitation of a visioning process is completely different to chairing a meeting and is certainly a 

challenge. Hiring the right person will be one of the most important factors for ensuring that a 

successful vision statement is implemented.  If not taken seriously, the visioning process can end in 

frustration and annoyance, and the entire IWRM process might grind to a halt as a result. Ideally, the 

facilitator should be involved in the preparations from an early stage, so that he/she has a good 

understanding of the overall context of the visioning exercise and is able to advise on the proposed 

plans throughout the exercise (MLM, 2015a:44).  

To entrench the vision, municipal leaders have to communicate the vision regularly; they are the 

thought leaders who have to convey the vision to stakeholders. In the confines of the municipality they 

have to craft their own vision statements and inspire officials, while promoting the plan in the context 

of the municipality’s overall vision. MLM’s vision statement refers to the basic services which include 

potable water supply. The challenge is that the vision of MLM is too generic and has not highlighted 

the significance of potable water services specifically. Importantly, the WSDP has not yet been 

identified, constituted and implemented to enforce water as a first priority. The following are the 

guidelines that should be followed when establishing the vision for MLM: 

 Provide at least basic services to all consumers in the municipal area. 

 Provide acceptable quality water. 

 Upgrade existing basic water services in an affordable manner. 

 Develop an integrated water resource management (IWRM) approach, with a prioritised 

WSDP (MLM, 2015a:127). 

 STEP 3: DEVELOPMENT FRAMEWORK 

A framework is a basic conceptual structure used to solve or address complex concerns, generally a 

set of tools, materials or components. The present Madibeng Local Municipality IWRM framework is, 

firstly, influenced to a significant extent by the Legislative and Regulatory Framework for water 
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resource management in South Africa. Chapter 3 of the thesis provides an extensive overview of the 

legislative and regulatory framework of water resource management and planning in the country. The 

legislative and regulatory framework outlines the extent of government engagement in regulating 

water resources governance. 

Regulation is important. Schreiner (2011:5) describes regulation as the function of an activity, person, 

organism or institution, to guide behaviour in a regular fashion, or according to a fixed rule. The 

detailed overview of the existing legislative and regulatory requirements discussed above, provides 

substance for the development of a proposed IWRM model for MLM, which also has the regulatory 

responsibility of a water services authority (WSA). The variables, elements and activities of the 

proposed IWRM for MLM are subject to the water-related legislative and regulatory stipulations for 

WSAs, WSPs and water users’ associations (WUAs). Therefore, Madibeng Local Municipality must 

ensure that all the related planning, coordination and management efforts adhere strictly to these 

requirements, taking into account that access to safe water is a basic human right. It is, therefore, 

important to ensure that all the municipality’s residents have access to clean, safe and copious potable 

water supplies.  

The primary objective of a legislative and regulatory framework, as an element of the IWRM model 

for MLM, is thus to strengthen, regulate and provide guidance in the water resource management 

sector of South Africa. Coupled with these legislative and regulatory requirements is the issue of the 

DWS, discussed below as second element of the proposed IWRM model for MLM. 

Such regulation is significant. Schreiner and Hassan (2011:5) define regulation as the means by which 

an activity, person, organism or institution is guided to behave in a regular fashion, or according to 

rule. The primary objective of a legislative and regulatory framework, as an element of the IWRM 

model, is to strengthen, regulate and provide guidance in the South African water resource 

management sector. Coupled with these legislative and regulatory requirements is the issue of the 

situation, discussed below as an element of the proposed IWRM model for MLM. 

The proposed IWRM approach is spearheaded at national government level/sphere by the department 

of Water and Sanitation (DWS) in terms of the National Water Act of 1998. Thompson (2006:279) 

asserts that the national government’s role in managing, protecting and determining the use of scarce 

water resources is contained in the principle of public trust. Public trust relates to government not 

‘owning’ the water. Yet it has the overall responsibility and authority to ensure that the water in the 

country is managed for the benefit of all the citizens (Van der Schyff & Viljoen, 2008:340). 
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This responsibility is in accordance with the NWA 36 of 1998, it includes ensuring that water is 

allocated equitably, and that environmental values are promoted. National government is committed to 

carry out its public trust obligations by being the custodian of the nation’s water resources through the 

department of Water and Sanitation (DWS). In this regard, the DWS is primarily responsible for the 

formulation and the implementation of the regulatory and policy framework for water infrastructure 

and water services in this government. The DWS is also responsible for developing policies with 

regard to international (transboundary) water service issues (RSA, 2013:20). As outlined above, water 

governance in MLM is even subject to respecting international agreements on matters related to water 

governance and water use between Botswana and South Africa.    

The NWA No. 36 of 1998 has introduced new paradigms and challenges in the management of water 

in South Africa. These include the responsibility of observing the principle of an ecological reserve to 

meet the appropriate human and environmental requirements in surface water streams and rivers. It is 

a priority that forms part of the devolution of responsibility for the responsible management of water 

from the national to the regional level. In effect, it is a responsibility for all stakeholders to respect. 

Moreover, the NWA 36 of 1998 calls for the equitable, efficient and sustainable allocation of water 

resources. This requires management tools at temporal and spatial scales, appropriate to the 

stipulations of the NWA. These tools utilise state-of-the-art integrated systems that incorporate the 

social, economic and environmental needs that must be considered in all governance decisions (Clark 

et al., 2009:128) 

3.1 SITUATIONAL ANALYSIS 

The situation in MLM needs serious intervention on basic living and environmental conditions 

because of human rights and constitutional transgressions. An improved IWRM strategy is imperative 

for the development of managerial strategies and public participation processes. A situational analysis 

must identify actors. This should be handled by the MLM’s senior management all stakeholders who 

have a direct or indirect interest in water must become partners in developing a strategy for local water 

management that takes into consideration the unique local conditions.  

A SWOT analysis can be applied in a variety of situations. It is advised that MLM uses this tool 

before the municipality embarks on its plans for developing an IWRM strategy. A SWOT analysis is a 

valuable exercise to examine the internal and external factors that will influence the readiness of the 

municipality to kick off, manage and maintain an IWRM process.  

A role-player and stakeholder analysis aims to identify which groups and individuals have a stake in 

water management, what their stake is, and which are most important. A stakeholder analysis ranges 
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from a simple first mapping of identification, to an analysis of the relations between stakeholders. The 

first stage involves the municipality itself and possibly others who lead the IWRM process. Different 

stakeholders may have varying perceptions of the same water resources or perceive alternative angles 

to the same problem. Ideally the ‘problem tree’ is developed with input from all primary stakeholders 

including the MLM. The analysis in its simplest form is done in a workshop or meeting setting that 

involves some of the stakeholders. Participants are asked to list all the stakeholders they can think of 

and their possible stakes. The table below shows a SWOT analysis on water management in MLM. To 

plan the direction the municipality should take, first it is necessary to analyse the current situation 

(internal and externally). The external situational analysis leads to an identification of opportunities 

and threats. Internal situational analysis will lead to the identification of weaknesses. See Table 20 

below. 

Table 20: The Integrated Water Resource Management SWOT analysis template  

 Strengths  Weaknesses 
 

Internal 

(within the 

Madibeng Local 

Municipality’s 

administration)  

Mayoral committee is strongly committed 

to sustainability issues.  

MLM has introduced monthly team 

meetings with heads of all departments.  

Recently introduced tariff system for 

water services yielded surplus of income 

that could contribute to setting up new 

IWRM strategy. 

Three new members of staff who have 

specialist backgrounds in natural 

resources management have recently been 

hired. 

Payment to MLM officials is below average, 

and there is little motivation among staff to 

venture into new arenas of activity. 

The department of water services recently 

lost two of its most knowledgeable 

colleagues to private companies. 

The computer equipment in most 

departments is out of date. 

 Opportunities Threats 

External 

(outside the 

Madibeng Local 

Municipality’s 

administration) 

 

MLM’s community is highly sensitive to 

the vulnerability of water resources. 

MLM announced water and sanitation by-

law reforms that could lead to more 

income at MLM. The municipality has 

shown a interest in including an IWRM 

approach in its IDP and contributing to 

awareness raising. 

An international organisation has offered 

free participation in a training course on 

IWRM at MLM.  

 

Unemployment, drug abuse and violence 

among the youth are currently the biggest 

concerns of the local population. Residents 

expect MLM to give highest priority to these 

issues. 

Local farmers have the greatest economic 

and political power in the area, and see the 

issue of their water needs and irrigation 

techniques as a priority. 

There is a long history of conflict between 

MLM and the Brits Industry Association that 

is the second most important provider of 

local jobs. It is also responsible for the most 

severe pollution of water resources. It may, 

therefore, be difficult to bring them on board. 

Source: Researcher’s own work. 
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STEP 4:  INTEGRATED STRATEGIES  

The current WSDP, IDP and NWRS are not integrated into MLM’s integrated strategies. Nor are they 

linked to the primary IDP. The IDP comprises three-year action plans that are capital funded by the 

national Treasury. There are no water management plans in place in MLM and it does not have one 

common strategy for its day-to-day service delivery programmes. Potable water supply is a prime 

example. The IDP strategy should have been adopted by the Madibeng Municipal Council along with 

the WSDP for five years. Currently it only extends over three years. 

Water resources are best managed at river basin level. This is why IWRM has been introduced. While 

for the most part the IWRM in a river basin addresses matters between countries sharing a basin, it is 

also highly relevant for MLM per se. IWRM has many advantages for Madibeng Local Municipality 

and can contribute to a more sustainable water management. Future integrated strategies should 

consider the following top ten action ‘tips’ for the local IWRM:  

 Determine responsibilities for water-related activities that will be influenced by, and will 

influence, the hydrological cycle. Wise water use and management takes account of these 

linkages to the earth system to ensure that water resources are protected for both current and 

future generations. 

 Prioritise issues and determine what future planning the municipality has in mind. The 

municipality, in consultation with other key individuals, should identify the most important 

issues relating to local water management and identify a changed vision for MLM. Potential 

key issues MLM should consider include: water infrastructure (including the maintenance of 

pumps and drains); water for health (such as the provision of clean water and sanitation); water 

for environmental security; and water for production and services (such as providing for 

smallholders, fisheries, businesses, factories, workshops, commercial farms and tourism). 

 Identify constraints on water activities. Increased access to safe drinking water, as called for by 

the Sustainable Development Goals (SDGs) in the revised Millennium Development Goals 

(MDGs) of 2015, is already a big challenge. Water service cost recovery is difficult and low-

income groups may need subsidies from big users. Water rights may not be embodied in local 

municipal or national laws but there is a need for legislative revision. Land rights and water 

rights are often linked to households with unsecured title and may thus be problematic. 

Furthermore, certain social groups may be disenfranchised and need special consideration. 

 Maximise benefits from water-related activities. Economic development is influenced by many 

aspects, but if water is available as a factor of production, it will create more opportunities for 
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investment in local business ventures. By planning water management and infrastructure in an 

integrated way, municipal authorities can work within their current mandates and gain a 

variety of benefits and lower costs per unit of supply. This can lead to greater employment 

opportunities. While some municipalities both control and distribute water, others may simply 

make bulk purchases for distribution to their municipal users. In both circumstances, there are 

savings that can be made through wiser water use. 

 Develop a strategy for MLM water resources management. It needs to be an integrated water 

strategy that links all water-relevant mandates to the national water supply authority, as well as 

regional bulk water suppliers. Potentially, MLM’s water can come from sources that are even 

more alternative. Build a greater awareness of the need for more control of land use in water 

storage areas. This can improve water quality, the possibility of water recycling and rainwater 

harvesting for businesses, schools and households. There is also the potential to use wetlands 

as part of the water purification process and add value as an attractive component of the local 

environment and as a buffer to floods. 

 Involve stakeholders and role-players in all important water matters. Good quality water 

provision to the local users is one of MLM’s key responsibilities. Prioritisation of needs is an 

important task, but it requires inputs from a range of stakeholders. This must include 

representation of all groups in society and especially involve women. Policies developed with 

stakeholder inputs are likely to be more easily adopted than those imposed from above. This 

can be viewed as democracy in action. Capacity development and raising awareness should be 

promoted in stakeholder meetings and public fora. 

 Promote efficiency of water use by sectors. Water used by different industries and businesses 

will generate different rates of return. This must be considered in water allocation decisions. 

Small-scale production that uses domestic water could still be supported from domestic 

supplies, as is often the case today. 

 Talk to the neighbours about sharing water resources. National interests are prominent in 

transboundary dialogues. Being well-informed of local conditions relevant to river basin 

management, MLM should seek to voice its needs and concerns through intermediary 

organisations such as municipal associations. 

 Build an effective management system for water resources. Steps in the process could include 

encouraging participatory monitoring and recording data by ward; building knowledge about 

the resource base; highlighting the responsibility of all to take care of water resources; 



 

 

234 

 

promoting meaningful gender representation in the decision process and including 

disenfranchised groups. 

 Generate knowledge about the local water resources. Disaster management is a scientific 

approach to integrated hydrological data collection. It will be useful to MLM to improve the 

accuracy of flood forecasting, thus helping to mitigate the impact of floods and preventing 

disasters. Also, droughts can potentially be forecast and managed more effectively. 

A. INTEGRATED DEVELOPMENT PLAN (IDP) 

According to Section 25 of the Local Government: Municipal Systems Act No. 32 of 2000, all 

municipalities and residents are required to produce an Integrated Development Planning (IDP) plan. 

An IDP is one of the municipality’s core functions. The minimum content and process is defined in 

Section 26 of the MSA. IDP is a process by which municipalities prepare a strategic development plan 

for a 5-year period. An IDP is a legal requirement and must be envisioned by the municipal council to 

improve the quality of life for all residents by guiding and informing, budgeting, management and 

decision-making within the municipality. The IDP is one the most important strategic planning 

responsibilities of the MLM. The IDP guide pack (Department of Cooperative Governance and 

Traditional Affairs, Guide Pack 0/7) suggests that an IDP: 

 increases effective use of scarce resources; 

 speeds up service delivery; 

 helps to attract additional funds; 

 helps to strengthen democracy; and 

 promotes intergovernmental coordination (MLM, 2015:123).  

Bojanala Platinum District Municipality (BPDM) constitutes five (5) local municipalities where basic 

services are rendered, such as the provision of potable water supply. According to the proposed 

IWRM, BPDM is not a WSA. The different municipal categories in South Africa are as follows:  

 Category A: Metropolitan municipalities.   

 Category B1: Local municipalities with large budgets; also referred to as the secondary cities.  

 Category B2: Local municipalities with large towns at their core.   

 Category B3: Local municipalities with small towns and relatively small populations.  

 Category B4: Local municipalities, which are mainly rural with communal tenure.  
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 Category C1: District municipalities, which are not water services authorities. 

 Category C2: District municipalities, which are water services authorities.   

MLM is a category B1 municipality, a water services authority (WSA) and a water services provider 

(WSP). According to the Water Services Act 108 of 1997 and the National Water 36 of 1998, it is one 

of the five local municipalities, afforded large budgets and most of the budget is allocated to the 

service delivery of water and sanitation. It is the responsibility and duty of the municipality to utilise 

the budgets according to the integrated development plan (IDP) and services delivery budget 

implementation plan (SDBIP) budget for a specific financial year (Thompson, 2007:714). According 

to Thompson (2005:712), these responsibilities and duties, inter alia, include:   

 Providing access to water services.  

 Developing and implementing water service development plans.  

 Monitoring the performance of water service providers.  

 Making by-laws.  

All legislation governing WSAs is discussed in Chapter 3 of this thesis. MLM must fulfil its mandate, 

by the provision of quality potable water and adequate quantities of water. By following the processes 

of IDP, MLM has identified and prioritised Water and Sanitation as the first point in service delivery. 

This information must be included in its IDP. The WSDP of a local municipality is an important 

planning instrument for the effective management of integrated water resources management 

(IWRM). 

B. WATER GOVERNANCE PLAN 

B1. Administrative component: 

The Local Government: Municipal Systems Act, 32 of 2000 stipulates that an administrative 

component is required. Section 3.4.6 of this thesis discussed the objectives of the Act. In Chapter 4 of 

the MSA, the administration is discussed from a systemic perspective. With reference to infrastructure 

and technical services (ITS) in MLM, the department of ITS has an acting ITS director, an acting 

manager for water and sanitation, and an acting technician for the water network. There is no 

accountable, appointed official at the top or at the lower levels of management. There are 835 staff 

members of whom 75 are women. Most are general workers who are neither qualified nor have 

relevant skills (MLM, 2015:75).  
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This demonstrates the seriousness of the challenges facing MLM. The situation has contributed to the 

failure of water service delivery. There are neither training nor capacity building programmes in place 

except that the DWS has taken the initiative to ensure that plant operators and process controllers are 

partially trained and classified for operational purposes. See Figure 17 below for MLM’s current water 

and sanitation division’s organisational structure.  

 

Figure 17: Divisional Water and Sanitation Organisational Structure  

Source: MLM, 2015:30. 
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Currently, MLM does not use efficient systems to manage the water services division but utilises 

organograms indicated above to manage water and sanitation without a specific system that provides 

basic guidelines. Furthermore, there are neither operational manuals for the water and sanitation 

purification systems, nor tools and equipment. The WSDP is dysfunctional and was developed as long 

ago as 2008. A convenient approach would be to utilise preliminary systems such as those tabled in 

Figure 16 below (MLM, 2014:202). 

C. EFFECTIVE COMMUNICATION 

C1. Services Delivery Unit (SDU) 

MLM has multiple dysfunctional systems. There has never been comprehensive planning for an 

effective communications desk or unit. Failure to communicate with the public and stakeholders has 

resulted in wild cat strikes and pubic uprisings in Madibeng Local Municipality (MLM; 2015a:127).   

 A services delivery unit (SDU) must be established at MLM, followed by the introduction of a 

communications strategy. The Madibeng Local Municipality does not have a unit which addresses 

basic service delivery problems, enquiries and challenges. This unit must be set up to focus on 

concerns reported by members of the public on service delivery issues in the municipal area.  

The SDU should operate 24 hours a day and 7 days a week. The officials should be capacitated with 

skills in finance, technical and water quality information so that operators are able to respond to 

problems swiftly. Examples of frequent complaints include: 

 If the water stops flowing, what is the reason? 

 To whom must service delivery faults be reported? 

 What is being done to repair the faults? 

 How long will the matter take to repair? 

The significance of the proposed services delivery unit (SDU) will be discussed further in this chapter.   

Communication with stakeholders has been a neglected aspect of monitoring and evaluation. This 

includes those directly involved in implementing the strategy as well as the general public. Regular 

stakeholder communication can help to mobilise support for the IWRM strategy and to increase 

accountability. Effective communication implies packaging information so that it is readily 

understandable by the target group and addresses communities’ needs or concerns. An often-neglected 

aspect of monitoring and evaluation is communicating results to stakeholders. This includes those 
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directly involved in implementing the strategy as well as the general public. Effective communication 

means packaging information in a way that is readily understandable to the target group and that 

addresses their needs or concerns. 

A communication strategy, whether at the village, catchment, or national level, is a well-planned 

campaign with a definite purpose in mind. The target groups are identified, the best tools to reach the 

different groups are chosen, and the sequence and timing of messages is planned. 

D. IWRM COORDINATION AND EVALUATION 

A strong coordination and evaluation system helps to ensure that an IWRM strategy meets its primary 

objective of fostering positive change, and the strategy can adapt to evolving needs and conditions. A 

vital component in the success of any strategy, development and implementation of a coordination and 

evaluation system is often allocated insufficient time, thought, and human and financial resources. 

Coordination and evaluation involves: 

 Coordinating the process of implementation to ensure that the actions outlined in the strategy 

considered and the resources are allocated and used effectively. 

 Coordinating the outcomes of those actions in terms of investments in infrastructure and 

changes in policies, institutional frameworks, and management instruments. 

 Evaluating the progress towards the achievement of goals and objectives in relation to actions. 

 Using the information gained to refine the strategy and to inform decision-making at different 

levels from national planning to water user behaviour (Xie, 2006:13). 

 

E. NATIONAL WATER RESOURCE STRATEGY (NWRS-2)  

The information above implies that a strategy must be implemented urgently in MLM. The NWRS-2 

is an important element/variable/activity of the proposed IWRM model, in the sense that it introduces 

a strategy of how water resources in South Africa should be protected, used, developed, conserved, 

managed and controlled in accordance with the requirements of the National Water Policy (NWP) and 

the National Water Act, 1998. The NWRS-2 provides a blueprint for the management of water 

resources (RSA, 2013:62). The control over the use of water has, however, changed by the 

promulgation of the NWRS-2 (see section 3.4.1.1 of the thesis). According to the NWRS-2, a single 

institution cannot exercise complete authority over water. The responsibility for managing water 

resources has, therefore, been decentralised to include surface water catchment management agencies 
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(CMAs). Because MLM is water services authority (WSA) in terms of the Water Services Act of 

1997, the municipality is compelled to apply and use the NWRS-2 strategy to improve its mandatory 

obligation of providing water to all residents in its area of jurisdiction.  

F. CATCHMENT MANAGEMENT AGENCIES (CMA) WATER FORUMS 

The National Water Act of 1998 makes provision for the establishment of catchment management 

agencies (CMA), the transformation of existing irrigation boards into water user associations, and the 

possible establishment of an agency to manage the national water resources infrastructure. Neither of 

the first two processes has yet been completed. Only two out of a proposed nine CMAs have been 

established since 1998. Moreover, the transformation of irrigation boards, which would take 

approximately six months according to the Act, has not been completed. Nor has a firm decision been 

taken on how best to manage the national water resources infrastructure. The delay means that water 

forums have not yet been established to fulfil a vital role. 

It is important to note from the outset that the development of a CMS by a CMA is a legislative 

requirement as stipulated in the NWA (most of the legislative framework for the CMAs is elaborated 

upon in Chapter 7 of the National Water Act, and for the CMS in Chapter 2, Part 2 of the National 

Water Act). In accordance with Chapter 2, Part 2 of the NWA, the CMAs are responsible for the 

protection, conservation, development and management of water resources at the WMA level. One of 

the first functions of water resource management for the CMA would be the development of a CMS 

and the establishment of water forums.  

The responsibility for managing water resources has, therefore, been decentralised to include surface 

water catchment management agencies (CMAs). The CMAs manage water resources and coordinate 

functions of other institutions involved in water-related matters within a specific water management 

area (WMA). Consequently, the CMAs have complete power over the use of water. The minister may 

only intervene in the framework of the law. MLM should ensure that water forums are functional and 

operational for the purposes of improving water services delivery in its area of jurisdiction. Water 

forums are legitimate structures and should be incorporated into the local water structures in the 

municipality (Motteux et al., 2006:22). 

Water management institutions and responsible authorities can be defined as a CMA, a water user 

association, a body responsible for international water management, or any person who fulfils the 

functions of a water management institution in terms of the National Water Act of 1998. CMAs 

became an additional governance layer, accountable upward to the DWS and downward to users. Until 

CMAs were established, the DWS was the CMA. The drafters of the law realised that CMAs and 
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moving to the IWRM approach and devolution of responsibility to the lowest appropriate level would 

require significant additional technical capacity (Schreiner & van Koppen, 2014:134). 

Despite the fact that the NWA of 1998 mandated the establishment of the CMAs, several years into 

the process senior management members in the department questioned the wisdom of establishing 

such bodies, and to all intents and purposes the establishment process was put on hold until further 

work had been done on the matter. The debate on CMAs reflected a larger debate that was taking 

place on the ‘agentisation’ or ‘corporatisation’ of government (Schreiner, 2013:130). 

On the other hand, the argument was that CMAs would be directly accountable to water users in the 

catchment, rather than to a distant government department. Users would have direct stakeholder 

representations in their governance structures, and a direct accountability line to water users because 

their financial sustainability would depend on stakeholders paying water use charges. This debate 

dragged on for years, while the establishment process was put on hold awaiting a decision that was 

delayed almost indefinitely. Only recently (2012) the minister of the DWS took a clear and firm 

decision to go ahead once again with setting up the nine CMAs over the next three years. However, 

there is still an unresolved debate about what functions to delegate to CMAs and over what timeframe. 

The power to authorise water use is at the centre of this debate. 

The establishment of CMAs fell behind the original schedule proposed in the NWRS1. It was delayed 

because those responsible for the establishment of the CMAs (the heads of regional offices), were not 

held accountable for the failure to achieve their targets. The lack of capacity in the regional offices 

was often cited as a reason for the delay, although in truth the proper performance management and 

accountability was weak (Motteux et al., 2006:23).  

STEP 5: THREE YEAR ACTION BUDGET PLAN 

Madibeng Local Municipality needs to be financially sustainable and must ensure that it complies with 

the legislative framework in which it operates (RSA, 2003:24). IWRM is able to assist in meeting 

these objectives and adopting an IWRM approach may well reduce leakages, address operational costs 

and help meet the cost of cleaning up pollution events. It may also assist with infrastructure 

development such as storage dams because of improved water conservation and water demand 

management. Financial sustainability can also be improved through increased revenue such as: 

 improved payment for reliable potable water services;  

 better access to water for productive uses and increased opportunities for economic 

development; and  
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 a reduction of unaccounted for water. 

MLM has adopted a three-year action plan. Most of these activities are infrastructural projects. The 

priorities are to improve water and sanitation services, construct roads and deal with storm-water.  

These plans have not been realised in practice due to poor and improper planning. A major 

impediment to effective IWRM is inadequate funding. 

5.1 Capital budget 

The capital budget allocated to MLM is available from various stakeholders and ‘sister’ departments. 

Major capital funding is from the Municipal Infrastructure Grant (MIG) by COGTA; Regional Bulk 

Infrastructure Grant (RBIG); Water Services Operating and Transfer Subsidy (WSOS); the 

Accelerated Community Infrastructure Programme (ACIP) and the Municipal Water Infrastructure 

Grant (MWIG) from the DWS. The mining sector also contributes towards the development of water 

and sanitation projects. The companies who contribute are London Mining (LONMIN); the South 

African Manganese Corporation (SAMANCOR) and Impala Platinum (IMPLATS). 

5.2. Operational budget  

The operational budget is allocated by MLM and is channelled primarily to consumable items and 

salaries. National treasury provides an equitable share from the national office.   Although this fund is 

meant to augment the livelihoods of the poorest of the poor, MLM utilises it to pay salaries.  

The MFMA, 56 of 2003 stipulates that a three-year budget plan must be drawn up. Planning must be 

strengthened to improve the collection of revenue. The MLM is unable to collect revenue due to non-

payment for services. MLM has to contend with the attitude of non-payment by certain community 

members.  Only the residents of Brits and those in the Haartbeespoort Dam area pay for water 

services.   

The introduction of tariffs is a method of charging users different rates depending on, for example, the 

season and/or the amount of water used. A common type of tariff is based on raising block charges so 

that for any quantity above a certain volume of water the user pays more per K𝓁 than for lesser 

amount. The type of tariff chosen depends on what is most appropriate for local conditions. This could 

include varying charges based on household income; the season; or the type of water use. As basic 

water charges are low by necessity, tariffs allow MLM as a water service provider to charge large 

users a higher rate per K𝓁 while maintaining an affordable rate for the basic volumes all households 

require. This has the double benefit of discouraging people from using large amounts of water due to 

rising block charges, and also providing the municipality with increased revenue from those willing to 
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pay for the privilege of using greater volumes. For tariffs to be feasible, it is necessary that water 

metering be in place, together with an effective costing, billing and revenue collection system. This is 

something that MLM can encourage and implement through a dedicated and focused investment in the 

water supply system. 

STEP 6: ANNUAL REVIEW OF WSDP  

The compilation and use of a Water Services Development Plan (WSDP) has never been considered 

seriously by the MLM nor has the municipal council reviewed or adopted a WSDP for the past 

decade. However, an effort to review the WSDP is still a work in progress. In the compilation of the 

IDP / budget and WSDP, public participation was indeed called for in the financial year of 2015/16. A 

detailed explanation of the significance and rules of WSDP was explained in section 3.4.1.2 of this 

thesis. The DWS requires of a WSA to report publicly and annually on the progress of the 

implementation of the WSDP (DWA, 2013:178). 

WSDPs must be compiled in accordance with the requirements of the DWS and relevant municipal 

regulations (discussed in Chapter 3 of the thesis). WSDPs must be developed by every responsible 

WSA in accordance to the Water Services Act 108 of 1997. A WSDP, as referred to in section 3.4.1.2 

(Chapter 3) of this thesis, is a planning instrument for water services. Accordingly, the WSDP of 

MLM is an instrument for the effective management of integrated water resources management 

(IWRM). IWRM was defined in section 2.2.1 as a process that promotes the coordinated development 

and management of water, land and related resources to maximize the resultant economic and social 

welfare in an equitable manner without compromising the sustainability of vital ecosystems (UN 

Water, 2010:5). 

In terms of adopting the proposed IWRM, Madibeng Local Municipality must fulfil its WSA 

functions, since it is an important functionary in the provision of consumable potable water. This 

implies drawing up a water services development plans (WSDPs). The DWS and the municipal 

regulations (discussed in Chapter 3 of the thesis) highlight that WSDPs must be drawn up by every 

responsible WSA in South Africa (Water Services Act 108 of 1997) (RSA, 1997:124). A WSDP, as 

referred to in section 3.4.1.2 (Chapter 3) of this thesis, is a planning instrument in the water services 

sector, and its purpose is to assist WSAs to execute their mandate effectively. A municipal WSDP 

should be updated regularly and progress should be reported on an annual basis to assess how well the 

municipality is performing relative to its stated intentions and capacity. This information assists local 

communities and the DWS to determine the degree of access to basic potable water services.   
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The MLM has implemented a WSDP although this has not been updated since 2008. The WSDP was 

generated by Ceenex Consulting Engineers and was customised for the MLM. The annual review, 

implementation and maintenance or updating of the WSDP, proved to be cumbersome and required 

capable and knowledgeable people to manage the processes (MLM, 2015b:215). MLM had to play a 

far bigger role in getting its subservient municipalities, including Bojanala Platinum District 

Municipality (BPDM) ready to compile WSDPs and then update them annually. Where necessary, the 

capacity challenges and the shortage of skilled persons had first to be addressed. This was because all 

water-related concerns affecting the municipality are captured in the WSDP.   

STEP 7:  MANAGEMENT PLANS  

7.1 Administrative component 

The Local Government: Municipal Systems Act, 32 of 2000 (MSA) stipulates an administrative 

components’ roles and responsibilities. Section 3.4.6 of this thesis elaborated in detail on the 

objectives of this Act. In chapter 4 of the MSA, the administration is discussed from a systemic 

perspective. With reference to the infrastructure and technical services in MLM, as shown above, the 

department of ITS has an acting director, acting manager of water and sanitation and an acting 

technician for the water network. It is significant that no professional engineer has been appointed and 

that at the management level and in the general workforce, there is a marked dearth of relevant skills 

(MLM, 2015a:75). This demonstrates the seriousness of the challenges that MLM faces. There are 

neither training nor capacity- building programmes in place except those that the DWS has taken the 

initiative to provide which gave plant operators and process controllers some limited training for 

operational purposes.   

7.2 Political Component 

Madibeng Local Municipality has fulltime and part-time municipal councillors. A total of 82 

councillors represent the ruling ANC, the DA (the official opposition), as well as the EFF, VF+, 

ACDP and a local chief represents the traditional chieftains who reside in the area of jurisdiction. The 

Local Government: Municipal Structures Act empowers municipalities to designate full-time 

councillors. MLM councillors are allocated their responsibilities and duties but are unable to execute 

their mandates and responsibilities due to the lack of skills and experience among some council 

members of the ruling party. Officials tend to be administratively inclined when executing their duties. 

SALGA has the responsibility to capacitate and train the officials to manage governance 

responsibilities. However, there is a potential gap in the effective and ongoing training opportunities 

for councillors.  
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STEP 8: COMMUNITY INVOLVEMENT PLANS 

 8.1 Communication Strategy 

The MLM does not have a communication strategy and the municipality’s internet website is non-

functional. Information on water quality, water infrastructure progress reports and other matters 

pertaining to water issues, cannot be accessed by the public. The municipality has failed to implement 

an effective communication strategy which has jeopardised good work such as upgrading of the Brits 

Water Purification Plant from 60 Mℓ/d to 80 Mℓ/d. Proper communication is only effective when it 

ensures participation and contributes to shared public decision-making at all levels (MLM, 2015a:76). 

Furthermore the role-players must know who to contact on matters that affect municipal service 

delivery. MLM must devise a communication strategy that is well-planned with a definite purpose. 

Target groups must be identified, the best tools to reach the various groups must be chosen and the 

sequence and timing of messages must be planned (Motteux et al, 2006:19). 

The lack of a proper communication strategy in MLM has resulted in council’s failure to utilise 

communication mechanisms such as block or tap committees, mass meetings, billboards, radio and 

participatory workshops. The municipality has also failed to facilitate the provision and receipt of 

information to the wider community which should be a two-way process (DWAF, 2003:3a). The 

researcher is of the opinion that Madibeng Municipality must be aware of the information the 

community members require and report such timeously. These messages should be clear, precise and 

relevant.  

STEP 10: IMPLEMENTATION 

10.1 A proposal will be made to MLM council that it adopts a resolution for the IWRM strategy to be 

implemented within the next five years. The municipality will have to consider base indicators such as 

implementation; achievement and the impact (Motteux et al., 2006:17). Implementation indicators 

show whether IWRM has been implemented successfully and look to the possible future of the 

proposals. In order for IWRM to have an impact on the lives of all residents and especially the women 

and the poor, certain indicators must be utilised.  

The middle-order indicators and achievement indicators provide information on whether water 

management practices conform to the objectives of the IWRM. The top-level indicators, namely the 

impact indicators, give important information about the impact that IWRM will have on the lives of 

women and the poor. Impact indicators measure the contribution of IWRM to changing the livelihoods 

of the residents in the municipality’s area of jurisdiction. The objective is for IWRM to improve the 
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livelihoods of people by enhancing social equity. Equity includes access to water, availability of water 

and allocation of water. By enhancing equity, the discrepancy in the wellbeing of the affluent as 

compared to that of the poor, will be diminished (Braid & Görgens, 2010:72).  

Table 19 below shows the IWRM implementation indicators. 

Table 21: IWRM implementation indicators   

Implementation Indicators  

IWRM framework Criteria  Sub-criteria  

 

Pillars of IWRM: 

Environmental 

sustainability; 

Institutional framework; 

Management instrument  

Economic efficiency 

 

Good governance  

Transparency 

Authority  

Accountability 

Commitment 

Optimal water use  Water management  

Efficient allocation 

Efficient use 

Discharge contamination 

Resource protection Ecological protection 

Water yield 

Abstractions 

Downstream protection 

Incidents 

Accountability 

 Access  Gaining access 

Controlling access 

Maintaining access 

Achievement Indicators 

IWRM framework Criteria  Sub-criteria  

  Adequate support 

Integration 

Continuance for future generations 

Impact Indicators  

IWRM framework Criteria  Sub-criteria  

Social equity Equity Opportunity 

Knowledge 

Gender and socio-economic dignity 

Source: Researcher’s own compilation. 

9. MONITORING AND REPORTING 

Monitoring and reporting (MR) is one of many approaches to ensure that different projects in the 

action plan or smaller individual initiatives lead to the expected outcomes (Motteux et al., 2006:29). 

The National Water Act of 1998 has laid down a national monitoring information system that must be 

followed (see below). It is also important to note that in addition to water quality and quantity use, 

ecosystem health must be monitored regularly. The monitoring network is supported by a number of 

other water quality monitoring initiatives, including chemicals, eutrophication, toxic algae, toxicity 
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and microbiology. In 2009, the Blue Drop programme was launched aimed at continuous 

improvement of water quality compliance of water treatment works (Quin, 2012:1344). 

 9.1 Monitoring  

Monitoring is an essential tool for effective support and regulation. It should be carried out at the 

MLM in its municipal area and involve a range of role-players including its water services providers 

such as Rand Water, Magalies Water and the City of Tshwane. However, MLM does not have a 

monitoring tool to respond swiftly to the challenges, problems and opportunities that may prevail 

when addressing potable water supply and service delivery concerns. The MLM communities are the 

first to experience the effects of poor, inadequate or the lack of water supply services. It is clear that 

MLM is currently faced with the challenge of not having a proper municipal management system and 

is unable to provide an adequate potable water supply to its residents.  

The IWRM model maps the current water management processes and practices; and provides relevant 

information for the successful implementation thereof. The researcher developed and proposed an 

IWRM model by utilising existing knowledge and institutional memory through a research 

methodology and empirical findings. The model was developed to address the primary and secondary 

objectives of this study by taking into account the NWRS 2 and CMAs.   

Improved monitoring should be undertaken at the MLM in its municipal area. The DWAF (2003b:56) 

lays down the following principles (also mentioned in the previous chapter) that can be used to 

monitor water-related issues: 

 Fit for purpose: A monitoring and information system should be designed with specific and 

defined objectives in mind. There must be a clear statement of how and why the data to be 

collected, will be used and for what purpose. Only the necessary data should be calculated. 

 Bottom-up design: Monitoring should be designed and managed in a bottom-up way. Any 

information collected should be useful locally, and community participation in monitoring 

should be encouraged. 

 Duplication: Monitoring systems should avoid duplication wherever possible. 

 Public domain: All information pertaining to the public of water services should be in the 

public domain and open to public scrutiny (DWAF, 2003b:56). 

Determining the frequency of monitoring and reporting should be based on how rapidly conditions 

change and the significance of such change. In general, processes need to be monitored frequently and 
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be part of regular management activities. Action monitoring is usually linked to specific milestones. 

Objectives have a longer time horizon depending on the specific objective. This could imply monthly, 

quarterly, biannual, or annual monitoring. Progress on goals may take several years to emerge; some 

may need annual monitoring, but the period depends on the targets defined. 

The researcher is of the opinion that a monitoring strategy should be developed and the public 

permitted to contribute towards the strategy. This would enable the MLM role-players and 

stakeholders to have a say. The final strategy could be owned by all affected parties, that is, the 

municipality, communities and all affected stakeholders.  

A strong monitoring system helps ensure that an IWRM strategy meets its main objective of fostering 

positive change, and also that the strategy can adapt to evolving needs and conditions. Although a vital 

component in the success of any strategy, development and implementation of a monitoring system is 

often allocated insufficient time, thought, and human and financial resources. 

Ideally, monitoring in MLM should involve:  

 Monitoring the process of implementation to ensure that the actions outlined in the strategy are 

being taken and that resources are being allocated and used effectively.  

 Monitoring the outcomes of those actions in terms of investments in infrastructure and changes 

in policies, institutional frameworks, and management instruments.  

 Using the information gained to refine the strategy and to inform public decision making at 

different levels from sector division to water user behaviour. 

 

9.2 Monthly Reporting 

Craythorne (2006:180) suggests that one of the monitoring tools used in public administration outside 

the physical internal and external audit, is to require a pubic body to submit reports. The requirement 

to report could either be periodic, for example, monthly or annually on the occurrence of an event or 

in the case of a particular situation occurring. MLM does not have any of the tools to carry out 

periodic reporting (MLM.2015b:113).   

MLM has adopted the services delivery and budget implementation plan (SDBIP) which is utilised to 

monitor the top level managers’ reporting. The system is used for reporting on a quarterly basis on the 

targeted objectives from only one of the five key performance areas – that of basic services delivery 

and infrastructure development.  
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6.5 RECOMMENDATION: IMPLEMENTATION OF A IMPROVED MODEL IN MLM 

Based on the lack of the IWRM model in MLM as demonstrated by the empirical findings of this 

research, a municipal IWRM model was proposed. The purpose of the model is to explain the different 

timeframes, coupled with the link between the different activities. It is clear from the literature review 

in Chapters 2 and 3 of the thesis that integration fulfils a significant role in the delivery of potable 

water in South Africa. This being so, the need for effective, efficient and economical functioning of 

this sector was underscored and a feasible plan proposed.   

Water resources strategies and their legislative and regulatory framework were investigated in detail in 

Chapter 3 of the thesis to establish the legislative framework within which potable water supplies must 

be managed and regulated. Chapter 5 contributed towards the development of a proposed IWRM 

model and investigated the current water footprint in the Madibeng Local Municipality area of 

jurisdiction. As mentioned, the data obtained from the empirical survey conducted in Chapter 4 

revealed the challenges of potable water supply management. It was confirmed that an IWRM plan 

was lacking. 

IWRM would assist MLM to understand the origin of its potable water, the intricacies of the 

hydrological cycle and the destiny of grey water. Possessing knowledge of the origin and destiny of 

water will encourage cooperative governance to utilise the limited human and financial resources 

effectively and to ensure integrated water resources management in Madibeng Local Municipal’s area 

of jurisdiction.  

The overall aim of this research project, namely to propose an IWRM model for MLM, takes into 

account municipal and water management including effective potable water supply and data 

monitoring and capturing.  It also incorporates a holistic and integrated water resources management 

approach that is in accordance with the DWS’ envisaged demarcated surface water catchment regions. 

The above stipulated information is indicated below as follows:   

 It is recommended that integrated water resources management plans and the IDP should be 

aligned and integrated effectively at the MLM level. This is required to achieve sustainable 

development, service delivery, water security and poverty relief. 

 To avoid the risk of water shortages, significant investment in Water Conservation and Water 

Demand Management at national level must be implemented. The latter should also be adopted 

and implemented at the local level (DWS, 2013b:16).  
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 It is recommended that the nine CMAs’ finalisation process establishments are prioritised in 

both the national, regional and local spheres of government.  

 The mining sector must be approached to assist the MLM with funding to implement an 

improved IWRM model / framework in the event of shortcomings in the MLM budget. 

 Improvement and implementation of strong ownership of IWRM by MLM, and well-

established, clearly defined institutional arrangements and integration between the 

organisations and administrative levels are fundamental concerns to build sustainability in 

IWRM, as was demonstrated in Figure 8 which illustrates IWRM and its relation to sub-

sectors. Integration or cooperation among governmental agencies is weak and public 

participation does not influence local public decision-making although it is considered a 

significant concern by the MLM.     

 The idea of a water forum in MLM appears to be necessary. Water forums have not been set up 

in the past, but the idea is now dormant. Water forums must be established because the 

communities need to make their voices heard. The water forums could work as a link between 

the public and the DWS. It is also significant to educate the public of the critical need for 

IWRM and promote projects aimed at poverty alleviation (Motteux et al., 2006:18).   

 A detailed project plan for the implementation and operation of the improved IWRM 

framework is required. 

 An effective and efficient organogram that addresses the challenges of management according 

to the Local Government: Municipal System Act of 2000 is essential.     

 Madibeng Local Municipality should inform the relevant role-players and stakeholders about 

the water used/grey water that is released downstream to users. 

 The information above reveals that it is not only important to manage potable water effectively 

and efficiently, but also to discharge used/grey water of an acceptable standard to downstream 

users. 

 Polluted water has a detrimental effect on human health and various sectors of the economy, 

such as agriculture, industries and households. 

 Madibeng Local Municipality should include integrated environmental management (IEM) in 

its municipal integrated development plan (IDP) and local development objectives. 

The findings of the empirical research revealed the lack of an IWRM strategy in MLM. This short-

coming necessitated that an IWRM model be introduced to ensure that the municipality improves its 
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water management function. The researcher further identified the following points for the 

recommendation of the improved IWRM strategy in Madibeng Local Municipality:  

 Water resources are best managed at river basin level, hence, the introduction of IWRM is 

recommended. While IWRM in a river basin is addressed primarily at the communities sharing 

a basin, it is also highly relevant for local municipalities. IWRM has many advantages for local 

municipalities and can contribute towards sustainable water management. 

 Local municipalities will be influenced by, and will in turn influence the hydrological cycle. 

Wise water use and management will take account of the linkages to the earth system to ensure 

that water resources are protected for both current and future generations. 

 The municipality, local district or ward should bring together a responsible group. These 

persons, in consultation with other key individuals, should identify the most significant 

concerns related to water management in their area. 

 Economic development is influenced by many aspects, but if water is available as a factor of 

production it will create additional opportunities for investment in business ventures. By 

planning water management and infrastructure in an integrated way, municipal authorities can 

work within their current mandate and gain a variety of benefits and lower costs per supply 

unit.  This can lead to greater employment opportunities. While certain municipalities control 

and distribute water, others may simply make bulk purchases for distribution to their municipal 

users. In both circumstances, much money can be saved through wiser water communities. 

 Water resources are shared between several countries. Integrated Water Resources 

Management (IWRM) at river basin level was introduced to coordinate the policies of 

countries in the same basin. National interests are prominent in such trans-boundary dialogues. 

While being informed of the condition of local river basin management, local municipalities 

should voice their needs and concerns through intermediary organisations such as water users’ 

associations  

 Current and past approaches of integrated water resources management (IWRM) have proven 

inadequate for the global water challenges. These approaches are mostly sectoral management, 

where each sector domestic use, agriculture, industry and environmental protection has been 

managed separately, with limited coordination between sectors. Such approach may lead to 

fragmented and uncoordinated development of water resources. Water is by nature a flowing 

resource, which crosses sector boundaries. Many uses of water have spill-over effects on other 

uses, and water development projects have unintended social and environmental consequences. 
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This is especially true for river basins where upstream water and land practices impact directly 

on the quantity and quality of water in downstream areas. As water becomes scarcer, it is 

becoming increasingly inefficient to manage water without recognising the interdependencies 

between agencies, jurisdictions, sectors and geographical areas (Xie, 2006:3).  

6.6 RECOMMENDATIONS FOR FURTHER RESEARCH 

The role and functions of local municipalities in the management of water resources need clearer 

description, especially as far as the link between the CMA, the provincial water sector planning and 

district IDPs is concerned. The issue of cooperative governance and intergovernmental relations 

between districts and provinces in terms of water-related planning and management should be 

researched. It is essential to promote meaningful gender representation in the public decision-making 

process and include disenfranchised groups. 

The current lack of skills appears to be the major constraint in the provision of effective, efficient and 

economical service delivery by municipalities. 

6.7 CONCLUSION 

In this final chapter, the researcher summarised the study by highlighting the key issue addressed in 

each chapter, and how these issues relate to the research objectives. The aim and objectives of this 

research were also evaluated in accordance with the central theoretical statements provided in Chapter 

1. The research confirmed that an integrated approach or strategy to achieve a more efficient 

management of water resources is needed urgently. The development and implementation of an 

IWRM strategy for MLM is therefore justified. As Pahl-Wostl et al (2011:2) put it: “There is a clear 

need for a shift from conventional command and control strategies to integrated and adaptive water 

management and governance”. Nowadays, new water management paradigms include environmental, 

energy and human dimensions as well as governance issues, which were mainly neglected in the 

previous technically dominated approaches (Pahl-Wostl et al., 2011:131). 

To implement an IWRM strategy in Madibeng Local Municipality can only be undertaken with the 

active participation of stakeholders. If stakeholders are unwilling to collaborate, or if they feel 

estranged from the strategy’s objectives, there can be no sustainable management of the water 

resources in the municipal boundaries. Thus, the implementation of IWRM strategy must motivate and 

educate stakeholders so they are committed to the strategy’s objectives and willing to add their voice 

and their efforts to improve local conditions, although the benefit may not be felt immediately. Their 

ability to work together to achieve long-term objectives is key. This can only be achieved through an 

intensive education campaign and improved water management. There widespread agreement in the 
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water community that IWRM has so far provided the most suitable if not the only viable way forward 

for sustainable water use and management although there are no universal solutions or blueprints and 

there is much discussion on how to put the process into practice (GWP, 2003:30[on-line]).  

The success of an IWRM strategy in MLM will depend largely on the ability of the municipality’s 

water management; it must regard the implementation as a dynamic process, one that takes into 

account and adapts to not only the basin’s cultural, political and socioeconomic characteristics, but 

also to the country’s political climate, the existence or lack of environmental policies, etc. The strategy 

must be conceived not as a goal in itself, but as a process which can and must be adjusted to meet 

emerging challenges in the context of rapid climate change. 
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ANNEXURES  
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QUESTIONNAIRE 

 

 

SECTION A: BIOGRAPHIC INFORMATION 

 

The following personal information is necessary for statistical purposes and to reflect the opinions of 

employees on all post-levels, ages and gender in a municipality.  

1. 

Gender  Male  1 Female  2 

 

2. 

Age   

 

3. 

Highest 

Qualification(s)  

Grade 12 

with/without 

Geography  

1 Technical 

Diploma  

2 B-Degree: 

Environ Mngt / 

Geography/ 

Water Mngt/ 

Public Mngt 

3 Postgraduate 

Degree  

4 Other  5 

 

Specify other: 

4. 

Select the 

institution 

at which 

you are 

employed 

Bojanala 

Platinum 

District 

Municipality 

1 Madibeng 

Local 

Municipality 

2 Magalies 

Water  

3 City of 

Tshwane  

4 Rand 

Water 

5 

 

Other  6 

 

Specify other: 

5. 

Current 

Post 

Level  

Technical 1 Supervisory  2 

 

Middle 

Management  

3 

 

 Senior 

Management 

4 Other 5 

 

Specify other: 

6. 

 Number of years 

employed  

<2yrs  1 2-5 

years  

2 6-10 

years  

3 11-15 

years  

4 16-20 

years  

5 

 

20+years 6 
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SECTION B: STATEMENTS 

Please indicate to what extent you agree with the following statements by marking the appropriate box 

with an ‘X’ (cross).  

 

STATEMENT SCALE 

1 

Totally 

disagree 

2 

Disagree 

3 

Unsure 

4 

Agree 

5 

Fully 

agree 

1. The potable (drinking) water of Brits/Madibeng 

Local Municipality (MLM) comes from 

Haartbeespoort Dam. 

     

2. The municipality does inform residents of 

Madibeng Local Municipality (MLM) about the 

origin (where water comes from) of its potable 

(drinking) water. (e.g. MLM newsletter) 

     

3. Department of Water and Sanitation (DWS) is 

the responsible authority regarding water supply in 

MLM. 

     

4. All of the used water of MLM flows back into 

the Haartbeespoort Dam. 

     

5. The residents of MLM should be informed 

about the destiny of their waste (grey) water. 

     

 6. It is insignificant to monitor water quality and 

quantity. 

     

7. It is not important for all staff members of MLM to 

understand the strategy of integrated water resources 

management (IWRM). 

     

8. Effective IWRM can only be achieved through 

macro-planning and organising according to the 

demarcated surface water catchment areas of 

Department of Water & Sanitation (DWS). 

     

STATEMENT SCALE 

1 

Totally 

disagree 

2 

Disagree 

3 

Unsure 

4 

Agree 

5 

Fully 

agree 

9. The concept of Integrated water resources 

management (IWRM) is of essence in the effective, 

efficient, economical, environmentally sensitive, 

equal and ethical management of water supply in 

MLM. 
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10. Different organisational units (i.e. LED, IDP, and 

PMS Operations) need not to collaborate to bring 

about and ensure an effective IWRM. 

     

11.All available water resources in the MLM 

jurisdiction should be:  

 Identified; and  

 Developed effectively according to the  

 National Water Resource Strategy (NWRS). 

 

  

    

12. It is important to have political backing when 

developing a municipal IWRM plan. 

     

13. IWRM capacitates communities to manage 

their water resource in an environmentally 

sustainable manner. 

     

14. A Water Services Development Plan (WSDP) is in 

place for MLM. 

     

15. WSDP is included in the IDP of MLM.      

16. MLM is both a Water Services Authority (WSA) 

and Water Services Provider (WSP) in terms of the 

NWA of 1998 and WSA of 1997. 

 

 

 

 

 

 

    

STATEMENT SCALE 

1 

Totally 

disagree 

2 

Disagree 

3 

Unsure 

4 

Agree 

5 

Fully 

agree 

17. Do you agree that MLM should have Water 

Forums? ( A Water Forum is a body which formed in 

the community and represent communities on water 

related issues) 

     

18. MLM should incorporate a holistic IWRM 

approach in its day to day services rendering of 

potable (drinking) water supply management. 

     

 

SECTION C: QUESTIONS and COMMENTS 

Please indicate your preference by selecting only one of the following responses: 

1. The primary role-players and facilitators of potable water management in my municipal area 

are: 
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Departme

nt of 

Water and 

Sanitation 

(DWS) 

1 Local 

Municipality 

2 Magalies 

Water Board 

3 Rand 

Water 

Board 

4 Do 

not 

know 

5 Other 6 

 

Specify other: 

Comments: 

2. The primary source of potable water supply in the Madibeng Local Municipal (MLM) is:  

 

Tap 1 Boreholes 2 Crocodile  

River 

 

3 Private water 

service 

provider such 

as Magalies 

Water Board 

4 All of the 

afore-

mentioned  

5 Do 

not 

know  

6 

 

Specify other: 

Comments: 
3 . Are you satisfied with the manner in which your Ward Councillor reports on water supply services in 

your MLM Council ward? 

 

Yes   Do not know / 

Unsure  

 

 

No  

Comments: 

 

4. Are you satisfied with the quality of water secured by MLM at present? Please elaborate below. 

Comments: 

 

5. Currently water in MLM is managed in terms of the Integrated Water Resources Management 

(IWRM) framework. Are you satisfied with the system? 

Comments: 

 

6. What can be done to manage water more effectively for all water consumers in MLM? 

Comments: 

 

7. What can we do to create a better system of security and safety in the management of water in 

MLM? 

Comments: 

 

8. We realise that conditions of natural disasters such as floods and drought, have a direct influence 

on the management of water in MLM. Do you think we need to engage in matters of this nature, 

more closely with the disaster management authorities in various sectors of government? Please 

explain. 

Comment: 

 

9. Gender equity and womens’ empowerment is one of the cornerstones of MLM’s IWRM 

approach. Is it advisable for us to make a concerted effort to bringing in women on decision-

making processes? 
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Comments: 

 

10. What can and should be done, in your view, to improve IWRM in the MLM area? 

Comments: 

 

11. The benefit of the water-food-energy (WEF) nexus security paradigm is that it shifts the focus 

of water resources management from watersheds to problem-sheds, from what society should do 

for water to what water can do for society.  

 

Yes   Do not know / 

Unsure  

 

 

No  

 

Comments: 

 

12. The interrelationships between water resources, food production and energy security have 

influenced policy for many decades so the emergence of the water-food-energy (WEF) 'nexus' as a 

proposed new focus for water resource management is surprising.  

 

Yes   Do not know / 

Unsure  

 

 

No  

 

 

Comment: 

 

THANK YOU FOR YOUR CONTRIBUTION TOWARDS THE STUDY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


