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1. Introduction  

Urbanization has resulted in cities that concentrate into relatively small dense spaces the majority of 

people and economic activities. None of this would be possible without extra-ordinary innovations 

that connect millions of households, offices, factories, public facilities and retail centres to 

infrastructures that deliver the services required for everyday urban living, working and playing. 

Energy at the flick of a switch, water on tap, flushing toilets, regular removal of solid waste, 

stormwater drains, (usually) tarred roads to every site, public transport of varying quality, food 

supplies from the corner store and more recently data communications are all taken for granted. It 

becomes impossible to even conceive of a city without these services. We only tend to think about 

them when they stop working.  

The pipes, drains, cables, sub-stations, water treatment works, landfills, fresh produce markets and 

roads that all this depends on are highly complex networked infrastructures managed mainly by 

massive public institutions - but also increasingly by private and public-private institutions - 

responsible for huge budgets and dependent on the services of large numbers of staff, including 

expensive highly trained personnel. Most urban dwellers are unaware of the fact that these 

networked urban infrastructures conduct huge flows of natural and manufactured resources that are 

often sourced from way beyond the city boundaries. Without the water, energy, food, sewage and 

solid wastes that are pumped 24/7 through the infrastructural arteries of the city, city life as we 

know it would be completely unviable.  

Networked urban infrastructures need to be managed: they must be designed, built, operated and 

replaced. Typically, just the energy, waste, water and sanitation are responsible for 10% of gross 

geographic product or nearly 50% of the city budget. The idealistic preconception of how these 

infrastructures are managed is that the city has a city government which, in turn, has the mandate, 

capacity and funds to do the job. In reality, cities may be the spaces where these infrastructures are 

concentrated, but this idealistic image of how it all works is very far from the true situation. 



Infrastructure systems typically have a long lifespan and, as a result, they commit built environments 

to certain patterns of production and consumption for many years.1 Once commitments have been 

made to an unsustainable form of infrastructure, like a coal-fired electricity network, the “lock-in 

effect” can prevent the implementation of more sustainable alternatives for decades. In a country 

like South Africa where unmet demand requires a great deal more infrastructure to be built, there is 

an opportunity to learn from the mistakes made by more developed countries and adjust 

infrastructural approaches to cater for the future instead of blindly following the resource-intensive 

and wasteful approaches of the past.  The African continent has already effectively “leap-frogged” 

landline telephone infrastructure by the rapid adoption of cellular phones, so there is potential to do 

the same with new, smarter infrastructure systems. 

New approaches to infrastructure service provision that treat ecosystems with care and use 

resources prudently can save on the costs of resource inputs and waste treatment, making services 

more affordable to government and the public in the longer term whilst contributing to a greener 

economy. Interest in alternative approaches to infrastructure as tools for sustainability follows a 

growing body of international work on the topic, as captured in the following recent publications: 

 The World Bank’sEco2Cities report (2009).  

 The chapter on sustainable cities in UNEP’sGreen Economy Report (2011). 

 The WWF’s report in collaboration with Booz Allen Hamilton entitled Reinventing the City: 

three prerequisites for greening urban infrastructures.  

 The European Commission’s Director-General for Research report entitled World and 

European Sustainable Cities: Insights from EU research(2010).   

 UN-Habitat, ECLAC, UN-ESCAP and the Urban Design Lab’s report entitled Are we building 

competitive and liveable cities? (2011) 

 UN-Habitat’s ‘quick guides’ for urban managers entitled Urban patterns for a green 

economy (2012) 

 UNEP’s report entitled City-level decoupling: Urban resource flows and the governance of 

infrastructure transitions(2013). 

The South African government has long recognised infrastructure as being essential for economic 

growth, and the extension of access to infrastructural services to the poor has been one of its key 

strategies for overcoming the conditions of poverty and inequality post-1994. Increasingly, the 

expansion of infrastructure is also being recognised as an opportunity to facilitate more resource-

efficient and less environmentally damaging ways of life that will help the country to achieve its 

environmental and emission reduction goals. The 2011 State of South African Cities report entitled 

Toward Resilient Cities indicated that sustainable infrastructure approachesare starting to be 



adopted by the country’s cities in a piecemeal fashion; however there is currently no national level 

policy forsustainable urban infrastructure. The 2012 National Infrastructure Plan focused mainly on 

national economic and social issues, largely overlooking the crucial role played by urban 

infrastructure in an increasingly urbanised South Africa. Given the magnitude of South Africa’s 

economic, social and environmental challenges and the concentration of these issues in cities, it is 

imperative that a national strategy be formulated to guide urban infrastructure investments to 

ensure that tax revenues are spent efficiently and effectively in the interests of current and future 

generations. 

This paper provides an overview of South Africa’s urban infrastructure systems. The focus is on 

electricity, water, sanitation, storm water and solid waste. It has been assumed that financial 

matters and transport infrastructure will be dealt with in separate reports. The structure of the 

report is as follows: 

 Section 2 provides an overview of how South Africa’s urban infrastructure is provided, with 

reference to the current state of urban infrastructure, and future requirements.  

 Section 3 provides cost estimates of future requirements if South Africa’s towns and cities 

are to provide decent living conditions, jobs and viable operating environments for 

businesses. 

 Section 4 provides an overview of the regulatory frameworks and institutions that govern 

the way the different infrastructures are managed.  

 Section 5 describes the mainstream approaches to the way urban infrastructures are 

designed and operated, with special reference to the most common socio-technical 

assemblages. This is followed by a description of the socio-technical alternatives, especially 

those that could generate more sustainable ways of using resources.  

 Section 6 introduces the indicators that are being developed by the National Treasury’s City 

Support Programme that are relevant to infrastructure management and governance.  

 Section 7 proposes an Integrated Urban Infrastructure Management approach that should 

be incorporated into the IUDF.  

 Section 8 concludes with recommendations for the way forward at the policy and research 

levels.   

 



2. Overview of South Africa’s Urban Infrastructure 

2.1. Current state of infrastructure 

South Africa has made a determined commitment to infrastructure provision since 1994, and much 

has been achieved in terms of capital investment with a resulting reduction in service backlogs 

inherited from apartheid. In 2009, a report commissioned by the World Bank noted: 

“The emphasis of the first fifteen years on expanding access to services in previously disadvantaged 

communities has been appropriate and necessary – much progress has been made, particularly in 

extending access to electricity.  Frustratingly, some service delivery “backlogs” remain”. (World Bank, 

2009:6) 

The servicing challenge continues to grow in the largest cities, where Census 2001 figures show the 

most rapid growth, particularly of low-income households in a phenomenon known as the 

‘urbanisation of poverty’ (NPC, 2012). Figure 1 below shows how access to electricity, water, 

sanitation and solid waste services has improved from 2001 to 2011, while Figure 2 indicates that 

the percentage backlogs are lower in urban areas.  

Figure 1: Basics service backlogs1 – 2001 to 2011(Source: Stats SA) 
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Figure 2: Service backlogs in urban areas (Source: Census 2011) 

                                                           

1The basic service levels have been taken to be: for water, at least access to a standpipe within 200m; for sanitation, at least a VIP or 

waterborne sanitation, and for solid waste, either kerbside collection or a communal refuse dump. 
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Although access to basic services is of the same order as other middle income countries (World 

Bank, 2013), there are still a large number of households without access to services, and these are 

concentrated in informal settlements in cities and in peri-urban areas (NPC, 2012). While some 

informal settlements are provided with interim basic services, these settlements have proved 

difficult and expensive to service on an ongoing basis. Approximately 1.25 million households live in 

informal settlements (StatsSA, 2012). Although the Integrated Upgrading Support Programme is 

mandated to implement an incremental upgrading of informal settlements approach, this approach 

still presumes standardized service delivery grids as the norm which severely constrains community-

based organisation around incremental upgrading prior to the arrival of the grids. Alternative 

infrastructure configurations are needed to resolve this problem. (Swilling et al 2013) 

Although backlogs continue to be a concern and a political priority, a more critical issue is that of the 

condition of South Africa’s existing infrastructure assets, much of which are nearing, or have 

reached, the end of their useful lives (DBSA, 2012; Boshoff, 2009). Figure 3 illustrates how public 

fixed capital investment (predominantly in infrastructure) peaked around 1980, and significantly 

reduced between 1994 and 2006. Even the peak of public spending leading up to the FIFA Soccer 

World Cup in 2010 resulted in infrastructure spending of approximately half of the historic 

maximum. The many infrastructure assets that were created in the 1970s and 1980s, and have 

useful lives of around 30 years, will soon require replacement. 



 

Figure 3: Public and private-sector capital investment, 1962-2010 (Source: National Treasury 2012) 

 

The South African Institute of Civil Engineering “Infrastructure Report Card” (SACIE, 2011) points out 

that the historical focus has been on capital expenditure (with a cheapest price approach), not on 

life cycle costing analysis (that includes both capital and operating expenditure – sometimes a high 

capital expenditure is required to lower operating expenditures over potentially longer life cycles). 

This has resulted in inadequate attention to operation and maintenance of infrastructure, or 

provision for asset replacement. This is one of the root causes of service failures. This is borne out by 

figures from the General Household Survey 2011, which reports that 36% of households surveyed 

experienced water supply interruptions (StatsSA, 2011). Many municipal engineers are concerned 

about inter-governmental transfers for capital expenditures to extend service delivery, but without 

ways of expanding operating budgets derived from the local tax bases to adequately manage and 

operate both the old and new infrastructures.  

The National Treasury Local Budget and Expenditure Review (National Treasury, 2011) identifies the 

main infrastructure challenges as “the increased demand for economic infrastructure, ageing assets 

that require upgrading, rehabilitation or replacement, and changes in the location and nature of 

poverty.”  

2.2. Future infrastructure requirements 

The Municipal Infrastructure Investment Framework (MIIF), undertaken in 2010, projected the need 

for future infrastructure provision and investment (DBSA, 2011). This analysis was revised for this 

paper using the Census 2011 population and backlog figures and aggregated for all local 

municipalities. 



Water 

The government has set an ambitious target of universal access to water supply by 2014. However, 

in order to cater for growth and to achieve this target in the next five years,this will require the 

provision of 5.7 million new water connections to (primarily) low income households over the next 

10 years. If no water demand and water conservation measures are put in place, 4,028 Ml/d of new 

treatment capacity in urban areas will be required by 2023 to cater for the demand shown in Figure 

4, below.  

Figure 4: Projected water consumption (Source: PDG 2013 based on MSFM 

model)
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Sanitation 

The sanitation targets and assumptions are the same as for water, and require the provision of 6.4 

million sanitation connections primarily to low income households (which according to existing 

policy would be Ventilated Improved Pit (VIP) latrines or waterborne connections). Significantly, 

approximately 92% of all wastewater generated (Figure 5, below) will be situated in urban areas, 

resulting in additional capacity of 3,263 Ml/d over the next 10 years. 

Figure 5: Projected wastewater generation (PDG 2013 based on MSFM model) 
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Sanitation coverage lags well behind water coverage, even in South Africa’s best resourced cities.It is 

consistently given lower priority when resources are allocated.Service backlogs are greatest in 

informal areas where there is uncertainty about the development trajectory of particular 

settlements, or where service improvements are withheld to deter further unauthorized settlement. 

Where alternative service options are introduced as interim measures, such as chemical toilets, they 

have a tendency to become long term, expensive and increasingly controversial.  

Electricity 

Electricity demand is dominated by non-residential users. Two major factors in projecting the 

demand are the extent to which demand management measures are implemented (e.g. CFLs, solar 

water heaters, etc.) and the price elasticity of demand in the wake of rising bulk electricity charges. 

Evidence suggests that elasticities are higher than predicted which means demand is going to drop 

faster as prices rise. These two issues are interrelated. Assuming electricity supply is provided to all 

households by 2018, and that unit demand does not decrease, the energy consumption projection 

up to 2023 is a 49% increase on the 2013 demand, or an annual average increase of 4% per annum2 

(Figure 6). However, the Integrated Resource Plan assumes an annual growth in demand of nearly 

10% per annum which is based on what a handful of large consumers have projected. This is the 

basis for investments of around R1 trillion in new generation capacity. Like in the 1980s, the result 

could be some stranded assets created at considerable cost with dollar-denominated external loans.    

Figure 6: Projected municipal electricity consumption (PDG 2013 based on MSFM model) 
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2In reality price increases and demand management interventions have the potential to keep growth to below 2% per annum. 



Solid waste 

Kerbside solid waste collection services cover approximately 85% of urban households (StatsSA, 

2012), and therefore the majority of backlogs occur in rural areas where less formal service levels 

are the norm. However, growth in urban areas still requires the development of new landfills, 

transfer stations and recycling facilities to cater for the waste generation projected in Figure 7, 92% 

of which is from urban areas. Future demand between 2014 and 2023 is expected to grow from just 

under 20 million tons pa to just under 30 million tons pa, i.e. a growth in ten years that equals 50% 

of the current capacity which has been built up over nearly a century.  

Figure 7: Projected municipal solid waste collected (PDG 2013 based on MSFM model) 
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3. Costing Infrastructure Requirements 

The table below presents indicative numbers for the capital investment in municipal infrastructure 

required to meet the infrastructure demand described above over the next 10 years. All figures are 

in real 2013 Rands.  

Table 1: Projected 10-year capital investment in municipal infrastructure(DBSA 2012a) 

Service 

10 year total 

capital 

investment 

(R million) 

Annual 

average 

(R million) 

% of total 

municipal  

capital 

investment 

 

 Proportion of total related to: 

 

Backlogs Growth Rehab 

Water Supply       285,349   28,535  24% 9% 57% 34% 

Sanitation       187,974   18,797  16% 13% 54% 34% 



Electricity       176,373    17,637  15% 15% 42% 43% 

Solid Waste      8,354      835  1% 1% 75% 24% 

 

While the capital requirement for water services (and water resources) will decrease with water 

demand management, approximately R97 billion is still required to rehabilitate existing assets. 

Similarly, a flatter demand curve for electricity will reduce the need for this infrastructure, but 

significant investment will still be required for electricity generation (not included above as it is not a 

municipal responsibility). In general, a similar finding is made to that noted by the World Bank 

(2009), that the required investment in rehabilitation and economic growth is considerably more 

than that required to resolve the remaining service backlogs, especially in urban areas (see figures in 

last column in table above). 

Current levels of capital finance are insufficient to match the infrastructure requirements projected 

above. The municipal finance gap, after taking into account grants, borrowing and other external 

sources, is estimated to peak at R38 billion in 2017, and represents a shortfall of R227 billion over 10 

years. In addition to the capital funding issues, the increased roll out of infrastructure to eliminate 

backlogs and to service demographic and economic growth also impacts on the municipal operating 

account. Total municipal operating expenditure is expected to increase by 63% over 10 years, which 

will have to be compensated for through commensurate tariff increases.  

Table 2: Summary of Estimated Capital Renewal Backlogs (Source:FFC  2013:136) 

 

The potential benefits of capital investments in infrastructure are limited if the assets aren’t properly 

refurbished and maintained. Infrastructure renewal refers to the replacement or rehabilitation of an 

asset to materially extend its useful life. A renewals backlog exists when the condition of 

infrastructure has deteriorated below acceptable levels. Based on international best practice, South 

Africa has a backlog of about R20–R40 billion in each of the water, sanitation and electricity sectors 

in municipalities (varying depending on the standardset). Current investment in capital renewals is 

only R600 - R800 million per year. To get infrastructure to suitable standards, the Financial and Fiscal 

Commission (FFC) estimates that an additional R4-billion per sector would be required every year for 



five years in the case of water and sanitation, and for just under seven years in the case of 

electricity2.  

Between 2005 and 2012, on average only 79% of infrastructure maintenance budgets were spent, 

leaving R16.46 billion unspent during the period. This deferred maintenance amount is roughly 

equivalent to the entire 2011/12 maintenance budget, which means that about a year’s 

maintenance budget is going unspent every six years. Compared to international benchmarks, 

municipalities should have spent R21.66 billion on maintenance in 2011/12, but there was a budget 

gap of R5.27 billion and a spending gap of R8.94 billion. Of the different municipality categories, 

metropolitan municipalities budgeted relatively closely to benchmark levels, but underspent on 

maintenance. Given the levels of underspending, the FFC is sceptical as to whether additional 

funding will have any meaningful impact, and recommend focusing on improving the existing 

regulatory regime, asset management practices and systems of intergovernmental funding for 

capital versus maintenance expenses3. 

4. Regulatory Frameworks and Institutions 

4.1. Electricity 

The electricity sector is regulated by the Electricity Regulation Act which gives powers to the 

National Electricity Regulator (NERSA) with respect to licensing electricity providers and regulating 

tariffs.The sector is broadly separated into ‘bulk’ (including transmission) and ‘reticulation’ 

components. Provinces play no active role in this sector having no legal mandate to do so. Bulk 

electricity is the function of national government. With regard to electricity reticulation, in terms of 

the Constitution this is a Schedule 4B function, meaning that, like water services, it is a local 

government matter over which national and provincial government have concurrent legislative 

authorities.However, while municipalities have the electricity reticulation authority the provision of 

services is shared between municipalities themselves and Eskom. There have been on-going efforts 

to restructure the sector over the past decade through the creation of the Regional Electricity 

Distributors (REDs). However, this process was halted by Cabinet in 2010. 

Considering the relative responsibility of district and local municipalities, Section 84(1) of the 

Municipal Structures Act provides that electricity reticulation is an exclusive district function. But in 

reality DMs have little role to play in the provision of electricity as they have not been licensed to do 

so by the National Energy Regulator of South Africa. In the main, service provision is split between 

Eskom Distribution and local government (local municipalities and metros) with a roughly equal split 



in terms of number of domestic consumers served. Municipalities sell more domestic electricity in 

terms of quantity (about 75%), whereas Eskom is dominant in terms of supplying non-residential 

consumers. 

With regard to electricity generation, there is a commitment by Government to provide for 

Independent Power Producers (IPPs). But regulatory restrictions and inefficiencies mean that IPPs 

that supply renewable energy are largely restricted to connecting large scale projects (greater than 

>5MW) to Eskom infrastructure, making it difficult, if not impossible – contrary to international 

trends in this regard -  to develop large renewable energy projects that feed into municipal grids. 

Private entities and IPPs currently generate around 3% of the country’s electricity (with large-scale 

renewable energy IPPs set to commence operation in the coming months), but play little role in 

transmission or distribution. 

One of the priority areas receiving attention now by the Presidential Infrastructure Coordinating 

Commission (PICC) is investment in the refurbishment of electricity distribution networks. The DoE is 

applying funds to run pilot exercises in a number of municipalities using the Approach to Distribution 

Asset Management (ADAM) developed by EDI Holdings.While the burden of large scale electricity 

generation infrastructure investment could be reduced through demand management and the 

integration of privately owned, decentralised and embedded generation, many municipalities and 

cities may be resistant to this approach due to its potential to turn electricity buyers into electricity 

sellers. This has led to the questionable assumption that revenues will drop. Why this is questionable 

is that revenues will only drop if the total number of consumers remains constant, which in the 

South African context is inconceivable given the unmet demand for new households and business 

premises. In many municipalities developers are not getting permission to develop because of 

energy shortages, while at the same time efforts to release additional supply by reducing demand at 

the household/business unit level are resisted. A slightly more legitimate concern may be related to 

technical concerns over the ability of grids to handle variable renewable generation. But again, new 

generation inverters can automatically resolve this problem at source by managing what gets fed 

into the grid via automated systems.  

While the electricity distribution industry reform process has been discontinued, most of the 

industry challenges are still present. Based on the Electricity Distribution Industry (EDI) 

benchmarking results presented during an EDI conference in February 2011, the following key issues 

still require urgent attention:   

• Pockets of good performance are on the decrease; 

• Asset management requires urgent focussed attention; 



• Service delivery sustainability is at significant risk; 

• An urgent skills retention, recruitment and development intervention is required; 

• Effective energy management is urgently required; 

• There is significant room for improvement in respect of retail, customer service and revenue 

management. 

4.2. Water  

The Constitution gives national government the responsibility for water resources management and 

local government responsibility for ensuring provision of water services, with support from 

provincial and national government. Sector legislation distinguishes between municipal Water 

Services Authorities (WSAs, responsible for policy, planning, capital development and performance 

oversights) and Water Services Providers (WSPs, responsible for operations and maintenance and 

day to day service delivery). All metros and secondary cities are designated Water Service 

Authorities, and the vast majority undertake the WSP function themselves.   

Sector legislation also provides for the establishment of water boards which are currently 

responsible primarily for bulk water services: they source from raw water systems managed by 

DWA, treat it and pipe it to municipal and other clients. Nineteen of South Africa’s 27 biggest cities 

get their bulk water from a water board, and are spared much of the work of sourcing and treating it 

to potable standard themselves.Cape Town and Nelson Mandela Bay Metro are the most notable 

exceptions, managing their own bulk supply.Surface water systems are the dominant source of raw 

water with limited reliance on groundwater and in a few cases on the coast, sea water.  

The private sector has a low profile in the water services sector from the point of view of the 

provision of a complete service3 but there are a few formal public-private partnerships in the water 

sector. Partnerships with public entities – i.e. water boards – are far more common. 

Within the water sector, sector legislation provides a sophisticated regulatory framework, premised 

on Water Services Authorities regulating their Water Services Providers, then DWA regulating the 

Water Services Authorities.In practice, regulation is severely compromised, with key role-players 

performing overlapping roles. 

                                                           

3But private sector service providers for a range of other services – from specialized water and waste treatment, to maintenance, to 

meter-reading, billing, revenue management and debt collection, to servicing non-sewered toilets and pit emptying, to monitoring water 
and wastewater quality. 



 The legislation presupposes that WSAs are institutionally distinct from their WSPs, but in the 

majority of WSAs, the WSP is the technical department of the same municipality. This raises 

the likelihood of a conflict of interest, with the WSA being both referee and player. 

 DWA is sector custodian, planner and policy maker, role player in the pricing chain as 

supplier of raw water and developer of new water resource infrastructure,provider of 

implementation support to municipalities and coach, and regulator.These multiple roles 

make it difficult for DWA to regulate effectively.It is only in the last two years that DWA has 

taken a local authority to court for gross negligence around wastewater management. 

DWA’s regulatory efforts have focused in recent years on incentivizing good management of potable 

water and wastewater quality. In the case of water, it awards a Blue Drop Certificate to 

municipalities achieving a high score across a number of parameters, including water quality, safety 

planning and record keeping. Of the 98 municipalities that achieved Blue Drop certification, 38 were 

serviced by water boards and about 20 by the private sector. DWA has also introduced a ‘Green 

Drop’ certification for wastewater systems (see below) and aims to introduce a ‘No Drop’ to spur 

municipalities to reduce water losses and improve demand management. 

Information on whether informal settlements will be formalized in situ or relocated has critical 

implications for the nature of services provided and the timing of service upgrades. Shoddy work by 

third parties in new housing developments can fundamentally compromise prospects for effective 

and affordable water services; cheap, poorly-fitted plumbing tends to break and leak, leaving 

households with high consumption bills or no service at all. Equally, sloppy pipe-laying and poor 

joints in reticulation networks can results in leaks, spills and bursts, and years of recrimination 

between different sector departments. One of the most urgent prerequisites is clarity on where 

responsibility for fitting and funding water meters lies. Managing demand and assigning 

accountability for wasteful use is difficult without water meters, yet it is standard practice for new 

houses to be handed over for occupation before meters are installed or service accounts opened. 

Sign-off and handover of responsibility from one sector department to another requires close and 

urgent regulation – as is a common commitment to agreed norms and standards. 

4.3. Sanitation 

Regulation of the sanitation service has been hampered by uncertain mandates at national level. 

Historically sanitation has been included with water supply, grouped as ‘water services’ with 

regulation at national level undertaken by the Department of Water Affairs. This changed five years 

ago with the national Human Settlements Department made responsible for national sanitation 

programming and improvement, but in practice the department has neglected these responsibilities 



severely and, in reality, DWA has continued to take responsibility of oversight of waterborne 

sanitation systems which are integrated with water supply systems.  The lack of regulation is evident 

in the facts that urgently-needed policy guidelines are still pending, there is little performance 

monitoring and DHS is poorly resourced to support municipal service improvements. 

High performance in municipal wastewater treatment is acknowledged with a Green Drop 

Certificate, awarded per treatment plant. Across 153 municipalities, 831 plants were assessed in 

2011/12. Just three metros made it into the list of top ten performers – which reflects the challenges 

facing wastewater managers in big cities. Overall, relatively few plants qualified for a Green Drop. 

While some poor performers improved markedly in 2012, the number of ‘critical risk’ plants 

increased from 137 in 2011 to 154 in 2012. A further 212 plants were assessed as being at ‘high 

risk’.4 These findings reflect volumes exceeding design capacity, poor treatment processes and 

monitoring, inappropriately qualified staff. 

DWA has no jurisdiction at all over how municipalities spend the substantial grants or subsidies they 

receive from central government. Responsibility for regulatory oversight lies primarily with CoGTA 

and Treasury, and DWA can only comment. Probably the biggest problems in the water services 

sector have little to do with water and sanitation per se, but are embedded in systemic weaknesses 

in municipal governance. 

4.4. Stormwater 

The Constitution (Schedule 4 – Part B) determines that the provision of stormwater services in urban 

areas is the responsibility of the local municipality. In municipalities across the country, the 

management of stormwater has been separated from that of water and sanitation, with the former 

often being assigned to roads departments5. This has resulted instormwater being treated as a 

‘waste’ that needs to be disposed of as rapidly as possible in order to prevent damage to roads. This 

approach to managing stormwater may make sense within the context of road construction, but it 

overlooks other important issues and has further resulted in the fragmented “silo-management” of 

different aspects of the urban water cycle. In order to optimise the benefits of the provision of water 

services (i.e. gain ecosystem goods and services, developed public use spaces etc.) it is crucial that 

the urban water cycle be managed as a whole. 

The Constitution of the Republic of South Africa6(Clause 24 (b)) and the National Environmental 

Management Act7 (NEMA) guarantee citizens the right to an environment that is not harmful to their 

health or wellbeing. NEMA places a responsibility on developers to prevent practices that have 

harmful effects on the environment8. This point of view is further strengthened by the National 



Water Act9(NWA) (Part 4 Section 19(1)) that places the responsibility of controlling water pollution 

on the land owner. The regulatory framework in these three documents are at odds with the current 

approach to stormwater management which actively conveys often polluted stormwater to the 

nearest water course as quickly as possible,posing a potential public health risk and undermining 

citizens’ right to a healthy environment.  

The National Water Services Act10 (NWSA) places a duty on municipalities to develop water services 

development plans (WSDPs). Unfortunately, because stormwater is tied to road provision, it is often 

neglected and only mentioned as a result of municipalities’ problems relating to the ingress of 

stormwater into the sewage system, which overloads the wastewater treatment works and in some 

cases as a cause of water pollution. The NWSA (13 d) states that the WSDPs need to detail “existing 

water services” and (13 h) requires the detailing of the water sources to be used and the quantity of 

water to be obtained from and discharged into each source as well as the maintenance and 

operation requirements. The NWA (Schedule 1 (1a)) allows for the collection and use of runoff from 

roofs commonly considered to be “rainwater harvesting”. Rainwater harvesting is also a stormwater 

management tool. This emphasises the connections between stormwater and supply, and the need 

for managing the urban water cycle in an integrated manner. Stormwater management is a “water 

service”, and if stormwater is in the future to be considered a water resource – which it is – WSDP’s 

need to comprehensively include the management of stormwater.  

The provision of stormwater management in South Africa is currently funded from property rates, 

which means stormwater departments have to compete with other departments with many pressing 

needs when advocating for funding. Unlike other countries, no municipality in South Africa currently 

charges for the provision of stormwater services – aside from a once-off connection fee. 

Consequently stormwater departments throughout South Africa are chronically underfunded, with 

some estimatedto be receiving as little as 10% of what is ideally required for maintenance11.Due to 

the range of environmental factors that need to be considered, it is relatively difficult to set national 

stormwater legislation beyond simply emphasizing the need for water quality and quantity 

management.It is therefore crucial that national and provincial level legislation (e.g. Clean Water 

Act12) empower municipalities to set their own locally appropriate legislation. 

The City of Cape Town’s Stormwater Management By-law13 and the associated Management of 

Urban Stormwater Impacts Policy14are South Africa’s most advanced stormwater legislation. While 

they are an important first step, further supporting legislation at all levels of government needs to 

be developed to integrate the management of stormwater with the rest of the urban water cycle; 

provide for the funding of the provision of stormwater services; provide for the use of stormwater as 



a water resource; and encourage developers and municipalities to develop multifunctional 

stormwater services. 

4.5. Solid Waste 

The Constitution of South Africa (Act 108 of 1996) assigns responsibility for refuse removal, refuse 

dumps and solid waste disposal to Local Government, whilst it is the exclusive responsibility of the 

Provincial Government to ensure that Local Government carry out these functions effectively. The 

leading authority at national level in terms of waste management is the Department of 

Environmental Affairs which is responsible for the overall co-ordination of waste management and 

has to ensure that suitable regulatory frameworks are in place for lower levels of government. 

Currently responsibility for municipal solid waste management outside the metros is divided 

between district and local municipalities. The Municipal Structures Act, Act 117 of 1998 (as 

amended)states that the District Municipality is responsible for solid waste disposal sites insofar as it 

relates to the determination of the waste disposal strategy; regulation of waste disposal and 

establishment, operation and control of waste disposal sites, bulk waste transfer facilities and waste 

disposal facilities for more than one local municipality in the district.The Municipal Structures Act 

tasks Local Municipalities with municipal planning; municipal health services; refuse removal and 

solid waste disposal. 

On 3 July 2009, the National Environmental Management Waste Act (Act 59 of 2008) came into 

effect (hereafter referred to as the ‘Waste Act’) and is the overarching legislation in terms of waste 

management and related activities. The Waste Act repealed Section 20 of the Environment 

Conservation Act (Act 73 of 1989) and introduced new provisions regarding the licensing of waste 

management activities. The Waste Act covers minimising the consumption of natural resources; 

avoidance and minimisation of the generation of waste; recovery, re-use and recycling of waste; 

treatment and safe disposal of waste; prevention of pollution and ecological degradation; promoting 

and ensuring the effective delivery of waste services; remediating contaminated land; and achieving 

integrated waste management reporting and planning. 

The Waste Act requires all tiers of government and certain industries4 to develop integrated waste 

management plans (IWMPS). Since 1 January 2013, all waste generators over a certain limit are to 

register as such on the South African Waste Information System (SAWIS) and are required to submit 

waste information on a regular basis.  This is in order to obtain accurate waste information data. 

                                                           

4Industries identified by the Minister to develop IWMPs are specific to the Industry involved, e.g. the Paper and Packaging Industry IWMP. 



The National Waste Management Strategy, 2011 (NWMS) is a legislative requirement of the Waste 

Act, aims to achieve the goals of the Waste Act, which are to protect health, well-being and the 

environment through sound waste management and application of the integrated waste 

management hierarchy.The Waste Act together with the NWMS place a lot of responsibility on the 

private sector in reducing overall wastes. 

There are also Provincial laws and Local by-laws that govern waste management but these are 

specific to the area (i.e. province or municipality) concerned. Generally waste management at the 

local municipal tier includes the collection, transport and disposal of waste. It is important to note 

that this includes both waste collected from individual properties and waste removed from public 

places, including roads and road reserves. In order to finance these activities, the municipality 

usually charges a monthly tariff for the waste management service in conjunction with the rates 

account for the relevant property. Municipalities traditionally generate revenue through user 

charges(tariffs), levies, rates and taxes15. These are seldom calculated on a full cost accounting 

approach and therefore are not necessarily sufficient to cover the expenses linked to responsible 

waste management. Government’s policy of free basic services to indigent households also extends 

to waste management services and most municipalities provide this service free to indigent 

households, placing an additional financial burden on municipalities. 

4.6 Summary 

The legislation, policies, funding sources and institutions responsible for the infrastructural sectors 

described above can be summarised as follows: 

Table 3: Infrastructure Sector Summary of Relevant Legislation, Policies, Funding Sources and 

Responsible Institutions 

  

Legislation Policy 
Responsible 
National 
Department 

Management 
at local 
government 
level 

Funding 
Local policy 
/ plan 

Electricity 
Electricity 

Regulation Act 
/ Const Sch4B 

IRP DoE / NERSA 
LA's Electricity 
Department / 
Eskom (50/50) 

User fees; 
Grants 

No specific 
requirement 

/ by-laws 

Water 

Const Sect 
27(i) / National 
Water Act ‘98 / 
National Water 

Services Act 
‘97 

National Water 
Resource 

Strategy / FB 
Water 

Department of 
Water Affairs 

LAs act as 
WSAs at WSPs  

User fees; 
Grants 

Water 
Services 

Development 
Plans / by-

laws 

Sanitation 
No specific 
framework 

No policy 
guidelines 

Transferred 
from DWA to 
DHS, but still 

DWA 

LA's W&S 
Department 

Rates; 
Grants 

Should be 
part of 

WSDPs / by-
laws 



Stormwater 
Constit Sch4B / 

No national 
legislation 

None Unclear 
LA's Roads 

Department 
Rates 

None – 
should be 

part of 
WSDPs 

Solid Waste 
Nat Env 

Management 
Waste Act ‘08 

National Waste 
Management 

Strategy 
DEA 

LA's Waste 
Department 

Rates 

Integrated 
Waste 

Management 
Plan / by-

laws 

5. MainstreamInfrastructure Approaches and Alternatives 

5.1. Electricity 

The South African electricity generation industry is highly vertically integrated. Eskom generates 

almost all (around 96%) of the country’s electricity, with independent power producers (IPP) 

producing around 3%, and municipalities around 1%.16 This electricity is distributed and sold by 

Eskom, as well as municipalities across the country, who account for around 40% of total electricity 

sales in South Africa17. Despite significant increases in recent years, South Africa’s electricity prices 

are relatively low by international standards due to the local availability of low-grade coal, and policy 

and regulatory measures aimed at ensuring affordable electricity for the poor.  

With almost 90% of primary energy derived from coal, electricity generationis responsible for45% of 

South Africa’s greenhouse gas emissions. The centralised structure of the electricity generation 

sector is highly conducive to the technological “lock-in” of fossil fuel based generating capacity, and 

associated skills and knowledge, regulatory regimes, financial models and social attitudes. Shifts to 

cleaner energy systems require the integration of new approaches and the development of new 

skills and knowledge, and encounter protracted resistance from a wide range of socio-technical 

avenues.  

The distribution sector has been beset by a number of challenges, as outlined by National 

Government. These include: a backlog of required investment for maintenance and expansion; 

significant fragmentation in terms of investments, the sharing of facilities, and the development of 

human capital; poor maintenance, often spurred by inadequate budgeting and management 

practises; inequitable treatment of customers and widely ranging tariffs for similar consumer types; 

highly variable quality of supply; and the slow and inconsistent provision of Free Basic Electricity 

(FBE).  

Many of these problems stem from a large funding gap between available budgets and system 

requirements. Municipalities in South Africa generate just under 80% of their own revenues,18 and 

electricity sales are generally a cornerstone of their financial models: accounting for around 34% of 



operating income.19 Nonetheless, expansion of their electrical infrastructure is largely supported by 

grants from national government, with further funding resources also available from international 

sources such as the European Union, USAID, the United Kingdom’s Department for International 

Development (DFID), the German Development Corporation (GIZ) and the World Bank.20 

The fragmentation, centralisation, and vertical integration of the South African Electricity Supply 

Industry (ESI) have significant economic, social and environmental implications. Informal and 

fragmented management and maintenance structures create significant inefficiencies and often 

result in the emphasis of corrective rather than preventative maintenance of electricity distribution 

infrastructure. This compounds the backlog in infrastructure investment requirements, placing 

further pressure on cash strapped municipalities. It also encourages efforts to raise consumer tariffs, 

while offering equal or even decreased (and often highly variable) service levels. The current lack of 

electricity infrastructure and inefficiencies in distribution cost the national economy around R2 

billion per annum.21 

For nearly two decades, Eskom and local governments engaged with national government, the 

National Energy Regulator of South Africa (NERSA) and other electricity stakeholders with the aim of 

resolving inefficiencies in the broader frameworks of electricity supply. This process was 

characterised by ESKOM’s strong bid to simplify and consolidatehundreds of municipal distributors 

into six Regional Electricity Distributors (REDs) which would effectively ring-fence electricity 

revenues thus removing a crucial source of income for general expenditure from local governments. 

Ultimately, the approach was set aside, not least because shifts in the energy and electricity 

landscape required a more holistic evaluation of full energy supply chains and wider socio-technical 

issues and influences. However, the primary cause of the demise of the REDS was resistance by the 

local government sector. 

Globally, new approaches are being implemented which emphasise a wider array of influences and 

avenues by which supply systems can be holistically improved in terms of economic, social and 

environmental performance. They emphasise fundamental shifts in structure, namely: diversification 

of energy sources and generation technologies; decentralisation of generation, transmission and 

distribution infrastructure; and fundamental shifts in ownership and buyer-seller models and 

relationships.  

In many respects, cities are at the forefront of this shift. Over 1000 cities around the world have 

adopted new sustainable energy development plans, and are actively developing energy supply 

models that emphasise greater use of local renewable energy resources, and distribute this in a 

more intelligent and interconnected manner. Many incorporate local citizens and businesses, 



allowing them to generate, use and sell their own electricity, thereby fundamentally altering their 

traditional relationship with their local utility.22 At the forefront of these efforts is the development 

of equitable electricity tariff mechanisms which allow citizens to sell electricity at prices that are fair 

for the end-consumer5.  

However, adoption of these approaches is hindered by a number of factors. Restrictive national 

energy regulations, or a lack of direct ownership or control of electricity distribution infrastructure, 

are significant obstacles for municipalities or cities wanting to reform local electricity supply models. 

Critically, the degree to which municipalities see electricity distribution as a central revenue stream, 

to be guarded and enhanced, rather than fundamentally restructured, may profoundly obstruct the 

emergence of symbiotic, bidirectional buyer-seller relationships with the public. On the technical 

side, a lack of skills or knowledge regarding the integration of variable and decentralised renewable 

electricity into local grids often leads to misconceptions regarding its potential effects on grid 

stability and longevity – despite significant and mounting evidence (especially in countries such as 

Germany and Spain) that high shares of variable renewables can be effectively managed through 

effective and progressive grid design, maintenance and management. Financially, a lack of access to 

cost-effective capital makes funding of decentralised generation and distribution infrastructure a 

challenge.   

5.2. Water 

South Africa is fast running out of cheap options for supplying more water to its cities. The country 

has very few remaining viable sites for new large new dams, and will have to increasingly pursue re-

use. Groundwater is currently under-utilised, and although it will become an increasingly important 

supplementary resource,it is not available on a scale sufficient to resolve the supply challenges of big 

cities. The raw water cost of additional supplies is likely to be between two and five times current 

costs per kilolitre23 over the next two decades, and these high costs could well push water prices 

beyond the limits of what ordinary households can afford and what the tax base can subsidise.   

The figure below shows service coverage in the nine biggest cities. All but one (Buffalo City) provide 

a yard tap or house connection to more than 80% of residents, and over 90% of residents have at 

least an RDP-level of service. Despite high service coverage relative to the smaller urban centres, 

more than 300,000 households in these nine municipalities do not yet have RDP-level water services. 

Service deficiencies are primarily in informal and peri-urban settlements. Furthermore, access to 

                                                           

5 For example, the Value of Solar Tariff (VOST) developed by a utility in Texas, United States, allows for the purchase of privately generated 
power at a price that reflects a more holistic range of factors, including the avoided costs of having to generate the electricity, the 
environmental value of reduced pollution and emissions, the avoided transmission and distribution costs, the avoided costs of power 
outages when centralised systems go offline, and the reactive power value of decentralised systems in stabilising voltage drops5. 



connections does not automatically imply access to the service as reflected in the high number of 

cut-offs due to affordability problems.  

Figure 8: Water services levels in the nine biggest cities (Source: Census 2011) 

 

Nationally, government has prioritized expanding access to potable water ahead of maintaining 

existing networks. The enormous expansion in networked services over the past decade has not 

been matched by similar expansions in operating budgets, staffing and expertise. 31% of water 

services posts nationally are currently vacant.24Moreover, most of South Africa’s water pipe 

networks and pump stations were installed between 1960 and 1990 and are reaching, or have 

reached, the end of their effective life span.Municipalities – even the big cities – generally give 

inadequate priority to funding network maintenance and renewal, resulting in a steady increase in 

pipe bursts, water outages and falling pressure.  

Non-Revenue Water is the standard measure of system losses25. In six metros in 2011 it ranged 

between 26 and 40%, which reflects a substantial loss of potential revenue, and the loss of 15-25% 

of total water supplied26.NRW is the product of many factors, including poor planning, neglected 

maintenance, limited financial resources to implement necessary programmes, and poor 

infrastructure asset maintenance.Reducing NRW is imperative to stem water losses, defer costly 

supply augmentation and improve service quality; reductions also generate greater revenue to fund 

pipe repair and replacementand improve overall asset management. Metering every stand with an 

uncontrolled volume supply is essential to monitor and manage consumption. 

Urban water losses are high and rising, as existing infrastructure decays with age and from under-

investment in renewals.Meanwhile rising water services and consumption levels generate greater 

volumes of greywater;add to this significant growth in sewered sanitation and it is evident that 

advances in service coverage have outpaced expansion of sewers and wastewater treatment 

capacity. City leaders prioritise new connections over maintenance when budgeting, and favor the 

provision of water services over demand management and payment.Without the rapid 

 



implementation of measures to reduce demand for scarce water resources, our cities are heading 

for a perfect storm. 

Indirect potable re-use is already standard practice inland:treated effluent is discharged into river 

systems where it is diluted and blended before being abstracted and treated to potable standard 

downstream. Direct and indirect industrial use is being used in a growing number of places – 

especially coastal – to treat municipal water to a level acceptable for industrial re-use, which frees 

up available potable water for human consumption.Direct potable re-use – like in Beaufort West, 

and soon eThekwini – entails treating municipal effluent to grey water levels for toilet flushing only 

or directly to drinking water standardusing desalination (ultra-filtration or reverse osmosis). 27 

Desalination is being punted widely – whether of mine water and acid mine drainage, or municipal 

return flows or, most costly of all, desalination of sea water as a key supply source for coastal 

cities.Re-use to potable standard using desalination is highly energy intensive, and currently costs 2-

5 times more per kilolitre than conventional water sources.Unless alternative energy sourcescan be 

developed cost effectively, the sheer cost of accessing safe water will fundamentally shift the way 

we use it.  

Particularly in South Africa’s secondary cities, poor collection rates and high bad debt levelsis 

starving water services of the funds required for reliable delivery of safe water. Effective 

implementation of free basic water is problematic in many cities as there is little correlation 

between those registered as indigent, those who are poor, and those who get free basic water. 

There is often little distinction between free water and free basic water, and no monitoring of actual 

consumption or billing and collection of payment beyond the freebasic amount.The volumes 

supplied free often far exceed stated local policy and its budgetary provisions, and put stress on local 

supply and treatment infrastructure. The metering of all households with unrestricted suppliesis 

essential to identify high volume consumers and incentivise water conservation. Requiring 

households to pay for the water they consume beyond the free basic amount may be contentious to 

some, but it is an essential tool for managing demand and keeping the overall cost of water 

affordable. 

5.3. Sanitation 

The urban default approach to sanitation is to use clean potable water to transport excreta from 

flush toilets via sewers to a centralized wastewater treatment facility, where resource-intensive 

processes are used to remove the excreta from the water and render it fit for discharge or drinking. 

The residual sludge is either dumped in the sea or in landfills, or sometimes composted.Dry 

sanitation pollutes less water and enables the excreta to be used more readily as a soil conditioner, 



but raises formidable removal challenges in dense settlements once the pit or container is full and is 

widely seen as an inferior technology by users. Figure 9 below illustrates the dominance of sewered 

flush sanitation in South African cities6. 

Figure 9: Sanitation technologies in use in the eight metros (Source:  Census 2011)7 

The three main wastewater treatment technologies used in South Africa are oxidation ponds (38%), 

trickling filters (15%) and activated sludge (40%).28 Activated sludge processes are highly energy-

intensive, requiring giant paddles to oxygenate the effluent to drive biological nutrient removal 

processes. Increasing regulatory pressures on municipalities to comply with stricter effluent 

discharge standards are driving them to adopt advanced treatment technologies, but these are 

highly energy intensive. Pumping represents upwards of 30% of the recurrent cost of wastewater 

management costs, and aeration can represent up to 60%.29 Power outages wreak havoc with these 

large plants, and highlight the urgency of considering long-term energy needs.30 

In addition to high energy requirements, the skills required to operate and manage these advanced 

technologies are often scarce outside of major urban centres. Downstream users and ecosystems 

then bear the consequences in the form of high pathogen loads, eutrophication, and higher 

treatment costs to achieve potable water standards. Trickling systems and, where space permits, 

ponds may be a better option as they are more tolerant of power failures, have far lower energy 

costs, have more modest skills requirements and cost users less.  

                                                           

6 Note that this Census data does not reflect how many people share a single toilet, or whether the toilet is functional and the sewer 
system is coping. In low income settlements, property owners commonly raise income through building and renting several backyard 
shacks in their yards; these do not have their own water or sanitation facilities, and tenants share facilities with occupants of the main 
house. It is common to find 15 people sharing a single toilet, for the toilet and sewer system to block, and for excreta to be disposed of in 
the street or stormwater drains.6 The number sharing communal facilities in informal settlements is often far higher. Across South Africa’s 
towns and cities, sewerage systems are not coping with settlement densities well beyond what they were designed to serve. 

7Note that categorisation of some of the different types of dry toilets is problematic and misleading – particularly in the case of eThekwini. 

 



Since 2011, Johannesburg Water has been using Combined Heat and Power (CHP) approaches to 

reduce the energy costs of wastewater treatment at two plants. Sophisticated low-energy 

technologies are used to maximize the breakdown of organic cells, optimizing methane production 

and lowering the costs of rendering sludge safe. The harnessed methane drives a gas turbine which 

generates 65% of the plant’s energy requirements, while the heat produced in this process is used to 

accelerate sludge digestion. These resource efficient approaches should be replicated more widely.31 

In unsewered settlements, dry and interim toilets address demand for a sanitation service but do 

not address the need for greywater management. Where drainage is inadequate, unmanaged water 

exacerbates the problems caused by uncollected solid waste, provides a breeding ground for disease 

vectors and contributes to the erosion of roads, paths and inclines; these problems are widespread. 

Polluted run-off, particularly from informal settlements, is a growing source of river contamination 

and often contains high faecal loads. Pollutants and nutrients destabilize aquatic ecosystems, and 

add significantly to the cost of downstream use and treatment.  

Where settlements are sewered, unmanaged water demand results in large volumes of highly 

diluted return flows; this is common where local authorities charge a flat rate for water, irrespective 

of consumption, or where there is little or no billing or credit management. There are two main 

consequences. Firstly, effluent volumes exceed the design capacity of the treatment and the 

treatment process fails, resulting in discharge of sub-standard effluent with a range of 

environmental, economic and social consequences; secondly, the high incoming effluent volumes 

are driving avoidable investment in additional treatment capacity. 

Urban authorities are more adept at responding to immediate demand for additional or upgraded 

facilities than planning how to manage the resulting waste streams. Pit emptying raises particular 

challenges as the sludge is thick and cannot be removed by conventional vacuum tankers. Manual 

emptying is done widely, which puts the health of the work teams at risk. Disposal of the sludge is 

difficult, because it constitutes hazardous waste and cannot be taken to a regular landfill site. 

Disposing of it at sewage treatment plants can cause treatment failures because those plants are 

designed for dilute effluent, not shock loads from highly concentrated sludge. eThekwini has 

developed a breakthrough technology that pelletizes pit sludge and renders it safe for use as a soil 

conditioner using steam and UV light. This provides an opportunity to address sanitation issues 

whilst reducing demand for fertilisers derived from fossil fuels. 

Internationally, the trend is towards more decentralised systems using natural and/or hi-tech 

systems to capture methane for energy production, nutrients for re-use in agro-systems and (mainly 

grey) water for re-use. Beijing is probably the most advanced in this respect, but a recently installed 



system in Venice has been forced by the logic of the geographical context to be a decentralised 

system.   

5.4. Stormwater 

Stormwater is the flow of water resulting from the accumulation of precipitation. The quality and 

quantity of stormwater runoff in an urban catchment are a result of the type and levels of 

development, the climate, the maintenance of the drainage system, and the management of 

pollution within the catchment.In future, the frequency and severity of floods and droughts are 

expected to increase32, and in turn may increase the volumes and flow rates of stormwater. The 

worst effects will be felt in informal areas where stormwater infrastructure is inadequate. 

In South Africa, the conventional approach to stormwater management is to make use of separate 

sewers (i.e. not combined with wastewater) to drain all impervious areas in a catchment, and thus 

“…manage the volume, flow velocity and direction of flow of the accumulated stormwater33.” The 

management of stormwater is typically separated from that of water and sanitation, and assigned to 

the roads departments34. As a result, stormwater is treated not as a potential resource, but as a 

hazard to be disposed of as swiftly as possible in order to protect road structures. This results in 

increased stormwater volumes and flows,and the degradation of urban aquatic systems (as 

highlighted in the recently-drafted National Water Resource Strategy, the NWRS-235) which poses a 

risk to public health. The need to preserve or improve water quality, amenity and biodiversity within 

the catchment is typically not considered in the planning of stormwater systems. It is important that 

this paradigm be changed to integrate stormwater into the management of the urban water cycle.  

Naturalcatchments generally generate less stormwater runoff when compared to urbanised 

catchments. In natural catchments, most precipitation is either stored in depressions on the surface, 

infiltrated into the soil, intercepted by plants or evapotranspirated back to the atmosphere. 

Impermeable surfaces such as roofs, roads and paved areas in urban areas reduce the natural 

permeability of the catchment and result in an increase in stormwater runoff36. 

Making stormwater infrastructure more sustainable requires a new approach that integrates the 

planning and management of stormwater services with the rest of the urban water cycle including 

water supply, sanitation, stormwater, solid waste and asset management. Water Sensitive Urban 

Design (WSUD) “integrates the various disciplines of engineering and environmental sciences 

associated with the provision of water services including the protection of aquatic environments in 

urban areas.37” Sustainable urban Drainage Systems (SuDS) are a sub-component of WSUD that 



focus on the management of stormwater. The SuDS approach is increasingly becoming the accepted 

best practice for managing stormwater internationally38. 

SuDSmanages runoff via a sequence ofmanagement practices and/or controlstructures (e.g. green 

roofs, rainwater harvesting, swales, filter strips, permeable pavements, soak ways, infiltration 

trenches, detention ponds, retention ponds, wetlands)in what is known as a “treatment train”. 

Stormwater is treated at multiple scales, beginning as close to the source as possible in as natural a 

manner as possible.The priorities of SuDS are to (1) decrease water quantity (e.g. decreasing peak 

flows and runoff volumes to prevent flooding); (2) improve water quality; (3) offer amenity (e.g. 

parks, clean rivers for fishing); and (4) protect biodiversity (e.g. green roofs, use of indigenous 

vegetation)39. 

An integrated approach to infrastructure planning and implementation is particularly important 

when looking at stormwater in informal areas. Where sanitation services are inadequate (e.g. areas 

where the ‘bucket system’ is in place or where there is inadequate provision for the disposal of 

greywater)there is a risk that the stormwater systems will be used for the disposal of black and 

greywater. As SuDS are frequently open systems which require on-going maintenance, the dumping 

of greywater/black water into a SuDS system poses a potential health risk and may cause the SuDS 

system to fail.It is therefore important that SuDS be implemented alongside other civil services to 

ensure that they fulfil their purpose40.  

5.5. Solid Waste 

The landfill-oriented approach to solid waste management is fairly consistent across the main 

metropolitan areas in South Africa. Census 2011 confirmed that weekly refuse removal by the local 

municipalities increased from 52.1% in 1996 to 62.1% in 201141. Local Municipalitiessupply a 

curbside collection for general waste from households. Businesses (including the industrial sector) 

usually contract private service providers to collect and dispose of their waste - especially hazardous 

waste as this is managed by the private sector and is not a municipal service. The collection service 

offered by municipalities is then coupled with disposal at municipally operated waste management 

facilities, including refuse transfer stations and landfill facilities.   

Certain cities have embarked on source separation recovery pilot projects in order to ascertain 

whether large scale recycling projects would be feasible. The City of Cape Town has a 2 bag at source 

recovery program where dry recyclables are placed in a clear bag and wet waste is placed into a 

refuse bag. The clear bag is collected in a separate collection vehicle and taken to a Material 

Recovery Facility where the recyclables are further sorted into the different material fractions for 



recycling. The wet refuse is taken to a refuse transfer station or directly to a landfill facility for 

disposal. The City of Johannesburg has also recently started a 2 bag curbside recovery program.    

Curbside collection services are paid for by the household via set refuse tariffs determined by the 

municipality. The tariff is based on the availability of the service and the number of wheelie bins that 

a household has, and unlike water and electricity it is typically unrelated to the amount of waste 

generated. The City of Cape Town introduced higher tariffs per wheelie bin after the 1st initial bin as 

a disincentive to households from having additional bins.  

There are still areas within the cities around South Africa that do not have access to a curbside 

collection service due to the nature of the settlement, i.e. informal areas or previous township areas.  

These areas are then provided with a centralised skip/container service where residents place their 

refuse which the municipality removes on a weekly basis. Indigent households do not pay for a 

refuse removal service.   

The current municipal waste management approach cannot continue. Landfill airspace is fast 

reaching capacity in all metropolitan areas around the country. Alternative system approaches are 

being investigated, e.g. the City of Cape Town has investigated alternative service delivery 

mechanisms by conducting a Section 78(3) in terms of the Local Government Municipal Systems Act 

(MSA) (as amended by the Local Government: Municipal Systems Amendment Act 44 of 2003). The 

process was officially completed in 2012 and the aim was to investigate alternative service delivery 

mechanisms in order to minimise landfill disposal whilst ensuring an efficient, sustainable waste 

management service. The next phase of the process would be to assess which systems would be the 

most feasible to implement and how to configure it, e.g. through public private partnerships. 

Table 4: General Waste Recycling Rates (Source: DEA 2012)42 

 

With the possible exception of materials like metal and paper, South Africa could divert significantly 

more waste from its landfills for re-use in support of a more circular urban metabolism. Waste 



minimisation programs which focus on landfill diversion are the main focus of municipalities, and 

many of the larger ones have drop off sites located around the City where residents can take garden 

waste and builders’ rubble. The garden waste is chipped and used in composting processes, and the 

builders’ rubble is crushed and used for civil applications. The Department of Environmental Affairs 

commissioned a project referred to as the National Organic Waste Composting Strategy43. The 

Strategy’s focus was solely on the diversion of green waste from landfill and alternative composting 

methods. The Strategy assists municipalities with assessing whether a composting process would be 

a beneficial (i.e. feasible and sustainable) project to undertake in order to avoid landfilling organic 

waste. The Strategy recognises the shortcoming of not assessing any other alternative treatment 

options, e.g. Anaerobic Digestion. 

There are many challenges facing municipalities in terms of waste diversion initiatives, including the 

complex waste stream and difficulty and cost in separating these materials. Waste should be viewed 

as a diverse material resource with the need of a diverse approach to minimisation8, treatment and 

management, but municipalities still view it in terms of end-of-pipe treatment methodologies. 

National Government should be engaging with industry and enforcing the waste minimisation and 

producer responsibility provisions of the Waste Act. There are too many complex materials that are 

generated that cannot be re-used, treated or recycled and therefore require landfill disposal.   

Municipalities are considering alternative end-of-pipe treatment technologies, e.g. anaerobic 

digestion, composting and 2 bag recovery projects to minimise waste to landfill.  A more integrated 

perspective to waste management is needed to see the potential benefits with alternative treatment 

technologies which link into other services, e.g. electricity generation; soils conditioners/composting 

into food security; and continued raw materials into the materials economy. 

6. Cities Support Programme: Green City Indicators 

The South African Government’s Cities Support Programme (CSP) aims to improve service delivery 

and municipal performance across a range of core functions by strengthening and repurposing the 

conditional grant framework for the country’s metros. While government has achieved significant 

success in creating a stable, predictable and transparent system of intergovernmental transfers, 

there is potential for the fiscal framework to do more to promote the efficient and equitable delivery 

of services. The CSP aims at a more integrated fiscal approach to improving service delivery in cities, 

and currently consists of four components: 

                                                           
8 “Minimise” in this instance refers to not generating the waste in the first instance. 



1. Core city governance capacity support:Strengthening core capacity of city governments on 

transversal aspects of city management such as planning and financial management.  

2. Human settlements support:Supporting cities to effectively take on their new human 

settlements management functions.  

3. Public transport support:Supporting cities to assume their responsibilities for public 

transport management in terms of the National Land Transport Act. 

4. Climate resilience and sustainability support: Assisting cities to scale up their climate 

adaptation and mitigation interventions. 

The green cities component of the CSP cuts across these dimensions, and aims to encourage local 

governments to improve their environmental management so that citiescan become more resilient 

to climate change. Government has recognised that climate change is one of the critical factors 

influencing the environmental sustainability of cities, and that appropriate responses have fiscal 

implications. The CSP thus has a strong focus on achieving climate resilient cities that are equipped 

to manage the transition to a low carbon economy and cope with the effects of climate change.This 

will include building capacity for climate resilience in cities across eight key priority areas: (1) energy, 

(2) air quality, (3) waste management, (4) water and sanitation, (5) transport, (6) land use, (7) 

ecological infrastructure and biodiversity assets, and (8) environmental governance. 

Urban resilience to climate change can be understood in economic terms as the ability of an urban 

area or system to provide predictable benefits to its residents and users under a wide range of 

predictable and unpredictable scenarios. Resilience is more appealing to city leaders and investors 

than adaptation strategies that focus mainly on reducing risk, and is better aligned with the drivers 

of urban growth. ‘Resilience upgrading’ of urban infrastructure is seen as a means of increasing the 

reliability of investment returns and asset values under a wider range of circumstances, and is thus 

considered to be a financially justifiablemeans of reducing risk for cities. 

Infrastructure and integrated planning are strongly represented in the CSP’s key environmental 

principles. The programme advocates using infrastructural investments as opportunities to leverage 

environmental benefits and to reduce environmental risks and vulnerabilities. Given that current 

public fiscal mechanisms for cities do not explicitly incentivise better environmental performance, 

the CSP also promotes the mainstreaming of environmental issues into core service delivery targets 

and broader assessments of city performance. This is to be achieved via a standardised technical 

methodology to report on and assess urban environmental performance, primarily in the form of 

indicators. These metrics are to be aligned with intergovernmental fiscal flows, performance grants 

and targeted environmental fiscal mechanisms.  



Indicators are a useful means of providing a snapshot of environmental management performance 

and priorities in green cities, and enable the comparison of cities’ environmental performance over 

time and against one another. This allows local authorities to more objectively analyse the impact of 

environmental responses, and helps direct their policies and planning. Existing environmental 

indicators from the DEA are not well suited to analysing cities and have notable gaps in measuring 

the driving forces and impacts that should directly influence integrated urban development 

planning. For example, there are no indicators relating directly to transport and energy, yet these 

areas have a significant impact on cities’ environmental performance and cities increasingly have 

management responsibility for them. In other cases, indicators are not linked to the city’s unique 

circumstances (e.g. population or economic activity) and cannot be used to objectively compare 

performance between cities.  

The following indicators have been proposed to support the performance-based components of the 

CSP across the areas of urban environmental concernidentified above: 

Table 5: Proposed Green City Indicators for the City Support Programme 

Priority Performance Area Indicator 

Energy Electrification Percentage of households electrified 

Energy Mix Percentage of grid electricity from renewable energy 

Demand Side Management Energy Consumption per unit GDP 

Verified municipal revenue saved from energy efficiency as % of total municipal 
budget for energy e.g. lighting retrofits, SWH, etc. 

Percentage distribution losses 

Clean Development Amount of verified carbon credits achieved through CDM projects/programmes 
implemented or facilitated by the city. 

Air Quality Bad air days No. of days per annum in which national standards (as reported to SAAQIS) for 
ambient air pollution are exceeded at any site. 

Industrial compliance Percentage of licensed industries that did not comply with license conditions 

Percentage of these for which there was an enforcement response by the 
authority 

GHG emissions CO2 equivalent emissions per capita 

Waste 
Management 

Waste minimisation and 
diversion from landfill 

Percentage general waste diverted from landfill through municipal facilities and 
programmes such as recycling drop-off centres. 

Service delivery Percentage breakdown of level of services i.t.o total households e.g. door, skip, 
none etc. 

Percentage eligible households receiving free basic services 

Enforcement Percentage landfills licensed 

Percentage landfills monitored for compliance 

Planning Available landfill lifespan (years) 

Water & 
Sanitation 

Access to water Percentage households with on-site access to potable water 

Drinking water quality Blue Drop Score 

Water conservation Percentage Distribution losses 



Shortfall (or excess) in revenue recovery as % of total revenues recovered 

Wastewater management Green Drop Score 

Access to sanitation Percentage of households with access to on-site sanitation services, broken 
down according to type 

Transport Public transport network Penetration of public transport networks 

Non-motorised transport Extent of cycle lanes 

Planning Traffic Congestion plans, non-motorised transport plans, Transport Master 
Plans, IDP 

Land Use Access to municipal parks 
and recreation areas 

Percentage households within 2km of a municipal park or recreation area (incl. 
beaches) 

Percentage budget allocated to municipal parks 

Urban density 
Persons per km2 

Urban agriculture Extent of area under cultivation as % of municipal area 

Ecological 
infrastructure 
& biodiversity 
assets   

Rivers and wetlands Percentage rivers and wetlands determined as “Natural” or “Good” in terms of 
the SASS5 standards applied by the River Health Programme 

Percentage of rivers and wetlands not compliant with DWA standards for 
recreation use 

Alien vegetation clearing Percentage of total land cleared from alien vegetation (initial and follow-up) 

Coastal and marine Extent of blue flag beaches as a ratio to coastline 

Annual compliance with Water Quality Guidelines for Coastal Marine Waters in 
terms of E. coli levels 

Metropolitan Open Space 
System (MOSS) 

Incorporation of MOSS as part of the city’s Spatial Development Framework 

Percentage of vacant land actively managed under a MOSS 

Environmental 
Governance 

Environmental planning Implementation of an Environmental Management Framework and Systems, 
including M&E and MRV. Mainstreaming  

Development of a Climate Change Strategy/Action Plan; Bioregional Plan; 
coastal management strategy/water resource strategy 

Innovative development of non-statutory planning instruments and 
programmes with environmental benefits 

Public participation Extent of regular public engagement and participation regarding city 
environmental policy and programmes 

Percentage municipal budget allocated to public environmental awareness 

Resourcing Percentage budget dedicated to environmental management i.e. environmental 
departments and officers 

Enforcement 
Percentage environmental complaints leading to enforcement actions, including 
noise, illegal discharges, air quality and air pollution (vehicles and industry) 

 

In addition, a set of dedicated climate resilience and environmental sustainability support 

mechanisms have been proposed. These include a grant to help cities make upfront investments in 

city wide resource-saving programmes (Climate Transition Grant); a grant to extend integrated solid 

waste services to poor communities (Solid Waste Service Grant); and a facility to help cities develop 

and implement climate change investment projects from start to finish (Programme Preparation 



Facility). These grants will be complemented by National level support from three specialist units 

within the Department of Environmental Affairs, namely a City Climate Support Unit, Solid Waste 

Support Unit, and an Urban Environmental Monitoring Unit. The latter will develop, monitor and 

report annually on the standardised set of national urban environmental sustainability indicators to 

ensure high quality, comparable data that facilitates good decision making over time. 

7. Integrated Urban Infrastructure Management 

South African municipalities have critical infrastructure challenges, related both to the expansion of 

infrastructure to underserved areas, but also in relation to the declining state of existing assets. In 

addition, there is a proven shortage of capital to fund the infrastructure that is required. The trend 

for devolution of responsibility for public transport and housing in the larger cities is likely to amplify 

this challenge.  

The Cities Support Programme suggests that a more integrated approach is required both for finance 

and for governance arrangements in order to increase city efficiency and to achieve the desired 

urban outcomes with a core theme of the CSP being improved integrated planning. In this regard, 

the dominant plan in municipalities is the Integrated Development Plan (IDP), which is a mandatory 

output in terms of the Municipal Systems Act (MSA), covering a 5 year planning period. However, 

although the time frame for IDPs is slightly longer than ‘medium term’, these plans often reflect 

short-term political agendas, and, as such,can fall into the trap of trying to be ‘all things to all people’ 

without a financial basis or sufficient strategic focus. A second mandatory planning document is the 

Spatial Development Framework (SDF), which is intended to reflect a spatial manifestation of 

development priorities in the municipality.Certain South African cities have also undertaken longer-

term strategic planning in the form of city development strategies or future visions.  

Infrastructure planning tends to be sector-basedwith a largely technical focus, although some of the 

plans do address financial and institutional and financial aspects. In summary these infrastructure 

plans include: 

 Water and sanitation: There is a statutory requirement to prepare a Water Services 

Development Plan which has a long term focus, with a template based submission format 

which addresses financial and institutional aspects to some degree. 

 Water resources: Catchment management plans are prepared by DWA or the Catchment 

Management Agency, if one is in place.  



 Transport:The preparation of an Integrated Transport Plan is a statutory requirement, with 

metros and district municipalities required to prepare such a plan. They tend to be project 

oriented.  

 Solid waste: Again there is a statutory requirement for municipalities to prepare an 

Integrated Waste Management Plan.  

 Energy: There is no statutory requirement to prepare a plan, however some municipalities 

do this in some form or another (e.g. by have a climate change response strategy or a 

strategy for increasing the use of renewable energy). The SANS10400-XA standard approved 

in 2011 means that as from 2012 onwards all new buildings need to be energy efficient, and 

50% of the energy for producing hot water must come from renewable sources. Building 

Inspectors have been trained to ensure that approved plans adhere to SANS10400-XA. By 

doing so, growth in demand is effectively being reduced.  

It is argued that there is no formalised structure for setting a strategic framework for planning with 

an emphasis on integration. Shorter term planning as part of the IDP, combined with the three-year 

Medium-Term Expenditure Framework (MTEF) budgets and associated Service Delivery and Budget 

Implementation Plan (SDBIP), dictate the infrastructure futures for municipalities. These plans are 

dominated by immediate service delivery priorities and conventional infrastructure solutions. There 

is very little evidence of significant investments in innovate infrastructure approaches that could 

result in greater resource efficiencies and associated reduced operating costs over the life cycle of 

the infrastructure.  

Yet infrastructure planning is by nature about long term life cycles of highly complex socio-technical 

systems. It takes up to 10 years to bring large water resources projects, and power generation 

infrastructure projects on line. Asset lives for large-scale infrastructures are also long (30-50 years, 

but can be longer), and hence the operational burden that these impose are considerable. If the 

sociotechnical systems and the way infrastructure is implemented are to change, a long-term view 

needs to be taken. Therefore, the long term vision of each city’s growth and development strategy 

should provide the overarching strategic framework for infrastructure planning, to which shorter 

term plans can be subsidiary. However,it is important that this longer term vision not merely make 

normative statements about an ideal future, but have a concrete infrastructure component 

describing, among other things: 

 how demand for resources (specifically water and electricity) will change in time and space; 

 what environmental constraints will affect the required supply to meet this demand; 



 how infrastructure investments will help to achieve broader social and environmental 

objectives; 

 how the required infrastructure investments will be financed, and in particular how different 

socio-technical solutions are reflected in both the capital and operating costs over the life 

cycle (recognising that it might be necessary to have a higher capital expenditure to ensure a 

lower operating expenditure over a longer life cycle with beneficial environmental 

consequences); 

 what institutional arrangements for the provision, operation and maintenance of 

infrastructure may be required. 

Between the long-term vision and the short-term budget allocation, it is proposed that a medium-

term planning process is undertaken. In this regard, the Infrastructure Investment Plan (IIP) 

promoted by the DBSA (2011) is focused on the infrastructure requirements for all sectors with 

financial provisions that need to be made for medium to long term (10 year) infrastructure 

objectives, both in terms of capital required, as well as the operating revenue required to sustain the 

infrastructure. This will inevitably entail some investment in innovation, usually in partnership with a 

local University or research network. This intermediate step in the planning process is necessary in 

order to shift resources from the current allocation towards the longer-term priorities.  

The implications of this approach is that planning must be undertaken by time-scale, i.e. a cascading 

set of integrated long-term plans, coupled to  investment plans, which in turn inform the  shorter-

term plans (as they are updated). Thus the IDP and SDBIPs are informed by, and operationalize, the 

IIP, which in turn is informed by the overarching GDS. The issue of the timing of infrastructure 

planning can be conceptualised as an infrastructure ‘funnel’, as shown in Figure 10. 



 

Figure 10: Infrastructure Timing ‘Funnel’ (Concept developed by PDG following DWA planning 

approach) 
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The funnel conveys the fact that projects planned for the coming three years are already in the 

process of design and construction and have committed funding, and therefore are relatively fixed. 

The funnel widens up to around 10 years into the future when projects are in the feasibility stage 

and pre-financing may be investigated. This is the zone in which project priorities and timings are 

set. Beyond 10 years and up to around 30 years into the future is where the funnel needs to be 

widest to accommodate a range of possible infrastructure solutions. As the exact details around the 

technologies and costs thereof are not yet known, specific projects cannot be selected with any 

degree of certainty. It is this “concept” zone that can accommodate a radical alternative 

infrastructure future, but which is far enough into the future to re-direct investment and planning 

towards this ultimate end state. The funnel therefore moves from rigidity and certainty in the short 

term towards creativity, flexibility and innovation in the long term, to allow for a gradual transition 

to sustainable socio-technical infrastructure solutions. This strategic element is too often missing in 

infrastructure planning, but is essential to avoid the ‘lock-in’ to existing systems and technology that 

perpetuates the status quo. In practice, this will mean forming long-term partnerships with research 

institutions to access new knowledge to inform practical innovations.  

Municipalities are faced with a wide range of planning requirements which they often feel are 

burdensome. It is, therefore, important when dealing with IIP to assess how this fits in with their 

other requirements and creates something positive for municipalities rather than something which 

they feel is ‘imposed’ and which they do not take ownership of. Therefore a planning framework is 

needed which deals with the various plans and the way they relate to each other. The IIP is not 



necessarily another ‘plan’ to burden municipal officials, but can be a coordination mechanism for all 

the sector plans, but with the important inclusion of funding and innovation, and a reconciliation of 

the financial requirements against available funds. This implies some rationalisation of the plan or 

prioritisation of investment, as it is inevitable that resources do not match the total infrastructure 

requirements. The proposed relationship between the IIP and other municipal plans is illustrated in 

Figure 11. 

Figure 11: Relationship between IIP and Municipal Plans(DBSA 2012b, adapted by PDG) 
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Planning must be integrated not only sectorally, but spatially and financially as well. In addition to 

integrating the planning and management of infrastructure, it is important to integrate the finance 

system as well through consolidation of funding.This integrated perspective of urban settlements is 

one that has been missing from fiscal instruments that have been used in South Africa in the past. 

Previous grants have been narrowly focussed on specific sectoral interventions that militate against 

integrated planning. This trend is starting to be reversed, firstly through the introduction of the 

Urban Settlements Development Grant (USDG), and more recently through the amendments to the 

fiscal framework being suggested through the CSP. The benefit of consolidated funding for 

infrastructure is that it provides municipalities with autonomy in defining programmes and projects, 

but with specific performance indicators that are related to the long term objectives.  

The type of intervention that is being suggested here is also not necessarily an institutional change. 

South Africa’s larger municipalities are institutionally functional with structures that have evolved in 

a rational manner. This evolution will continue with the greater localised powers and functions that 



are being devolved to municipalities. This is a positive process of progressive reform that maintains 

stability of the organisations and avoids unnecessary institutional and financial shocks.  

However, the function of integrated infrastructure planning is one that is currently poorly developed 

in many South African Municipalities. Coordination of infrastructure investment planning initiatives 

that have been undertaken in the past, has been performed by different departments in different 

municipalities, from engineering (eThekwini) to planning (Johannesburg) to finance (Nelson Mandela 

Bay). Some municipalities may have strategic planning units dedicated to this type of long-term 

integrated planning and coordination, but broader thinking, possibly through the inclusion of a 

research position within this unit, is required. Again, linkages with external research institutions will 

be crucial for sourcing new knowledge and stimulating innovation. The main message is that this 

capacity needs to be grown and the function needs to be strengthened in terms of its impact 

through the organisations. Ideally the function should be centralised to ensure integration, but it is 

important that all line departments contribute, buy in, and align to the overall strategic 

infrastructure vision. A good example of centrally coordinated infrastructure investment planning is 

the capital budget prioritisation that is undertaken by the Department of Development Planning and 

Facilitation at the City of Johannesburg using GIS-based software. 

The regulatory framework does not currently prohibit the type of integrated planning described 

above. Municipal planning, including infrastructure planning, is a local government competence and 

municipalities are empowered to act in accordance with these plans. It is not proposed that any 

specific regulatory amendments are required, but rather some innovation within the current 

framework. Procurement regulations and the Municipal Finance Management Act (MFMA) in 

particular, have been cited by officials as being a barrier to innovative financing of infrastructure, 

and the implementation of large, capital intensive projects that have longer-term benefits. Which 

specific provisions within the MFMA are prohibitive need to be debated and the specific issues 

unpacked, but these may relate to perceived bureaucratic ‘hoops’ that can be streamlined, rather 

than real impediments to innovation.   

One area of the regulatory framework that is being amended at present is the format of municipal 

operating account reporting. The National Treasury’s Standard Chart of Accounts project is in the 

process of standardising the format for municipal budget reporting that will improve the ability to 

‘ring-fence’ operating expenditure and revenue for particular activities. This is an essential step to 

ensure that services are being delivered as efficiently as possible and that costs are being recovered 

wherever possible. An additional benefit of this process is likely to be the standardisation of data 

that can be used for the CSP performance indicators. In future, this format may be able to allocate 



the cost of externalities (i.e. social and environmental impacts) or proxies such as the carbon tax, to 

particular municipal activities to correctly account for the full impact of infrastructure choices.  

8. Conclusions and Recommendations 

Five conclusions can be drawn from this overview of municipal infrastructure.  

Firstly, there is a need to ensure that integrated investment planning for urban infrastructures 

becomes a priority for all municipalities. This means making sure that the different infrastructure 

services are no longer understood as separate silos. Longer-term infrastructure planning must be 

informed by the GDS, IDP and SDF and translated into detailed projections for capital and operating 

expenditure from a life cycle perspective.  

Secondly, an integrated planning framework at national level must align the myriad of plans and 

associated infrastructures that are required to ensure that cities become viable and attractive spaces 

for households, businesses and institutions. Cities can no longer be seen as the spaces of 

implementation for fragmented national policies. This simply translates into fragmented cities.  

Thirdly, the decentralisation of powers and functions to cities is clearly necessary, but this must be 

done on the clear understanding that this makes sense because it is at the city-level that it becomes 

easiest to integrate longer-term infrastructure planning and service delivery.  

Fourthly, it is necessary to move away from the fragmented approach to intergovernmental 

transfers of grants for infrastructure investments. Grants need to reward and incentivise integrated 

infrastructure planning and investment.  

Finally, in a context of resource depletion, climate change and biodiversity degradation, it is vital 

that municipalities become champions of innovation. Invariably this can only be done by building 

long-term collaborative partnerships with local knowledge and research institutions. 
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