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MODULE 1: INTRODUCTION TO THE CITIES’ 

INFRASTRUCTURE DELIVERY AND 

MANAGEMENT SYSTEM 

 

 

MODULE PURPOSE: 

This module presents an analysis of urban challenges and expectations for cities and their pivotal role in the 

economic and social development of South Africa through considered infrastructure delivery and management, 

in the context of the spatial reform agenda. It also describes the unique value that this toolkit offers in supporting 

cities to meet these challenges, using the Cities Infrastructure Delivery and Management System (CIDMS) that 

is founded on best practice and tailored for unique application in the South African urban environment. 

 

 

WHY: 

1. Infrastructure investments, the delivery of infrastructure and the management of infrastructure assets and 

services need to support national policy and strategy relating to the development of the country.  This 

module summarises key urban built environment strategies and highlights strategic objectives for urban 

infrastructure. 

2. The strategic objectives for urban infrastructure serves as outcome areas that define the parameters for 

decision-making in city asset management systems, dealt with in Module 2 of this Toolkit. 

 

 

OUTPUTS OF MODULE 1: 

1. Identification of standards and best practices considered in the development of the CIDMS system. 

2. Articulation of the key urban built environment challenges facing cities and identification of key national 

policy imperatives, with emphasis on infrastructure – this provides the broad legislative and physical context 

(as part of an environmental analysis) informing the design of a city asset management system* responsive 

to its environment. 

3. Identification of national expectations for urban infrastructure, as outcomes to be achieved by cities – these 

outcomes become the policy principles stipulated in a city’s asset management policy.  

 

* Module 2 defines the asset management system. 

 

 

KEY RELEVANT NATIONAL POLICIES AND STRATEGIES: 

1. Spatial Planning and Land Use Management Act 

2. National Development Plan 

3. Urban Networks Strategy 

4. Integrated Urban Development Framework 

5. National Infrastructure Maintenance Strategy 
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Glossary 
 

Adjudication  

A form of dispute resolution where, unlike other means of resolving disputes involving a third party intermediary, 

the outcome is a decision by a third party which is binding on the parties in dispute and is final unless and until 

reviewed by either arbitration or litigation. 

 

Advance payment  

Sum of money paid to the contractor after the contract is signed but before work starts or goods or services or 

any combination thereof are supplied. 

 

Aeration 

Aeration (also called aerification) is the process by which air is circulated through, mixed with or dissolved in a 

liquid or substance. Uses of aeration of liquids include secondary treatment of sewerage or industrial wastewater 

with aerating mixers/diffusers. 

 

Aggregate 

A whole formed by combining several different elements or the act of making this whole. 

 

Amalgamation rules 

The rule set applied to the results of an investment study when different sets of results are combined in a 

multicriteria analysis (see multicriteria analysis). 

 

Analysis period 

Time interval used in the financial evaluation of an investment opportunity (number of assessment periods).  For 

the purposes of this toolkit the analysis period in formulae is denoted with an "n". 

 

Asset  

A resource owned or controlled by an entity as a result of past events and from which future economic benefits 

or service potential is expected to flow to the entity. 

 

Asset hierarchy (IIMM) 

A framework for segmenting an asset base into appropriate classifications. The asset hierarchy can be based on 

asset function, asset type, or a combination of the two. 

  

Asset life (ISO 55 000) 

Period from asset creation to asset end of life. 

 

Asset management (LGIAMG) 

The process of decision making, planning and control over the acquisition, use, safeguarding and disposal of 

assets to maximise their service-delivery potential and benefits, and to minimise their related risks and costs 

over their entire life.  

 

Asset management information system (LGIAMG) 

A combination of processes, data and software applied to provide outputs needed to manage assets well. 

  

https://en.wikipedia.org/wiki/Systems_engineering_process
https://en.wikipedia.org/wiki/Air
https://en.wikipedia.org/wiki/Solvation
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Wastewater
https://en.wikipedia.org/wiki/Diffuser_(sewage)
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Asset management objectives (IIMM) 

Specific outcomes required by implementing an asset management system. 

 

Asset management plan 

A documented plan developed to manage one, or a portfolio of, assets. It combines multidisciplinary management 

techniques (including technical and financial) over the life cycle of the asset in the most cost-effective way to 

provide a specified level of service.  The plan specifies approaches, programmes, projects, activities, resources, 

responsibilities and time frames across the life cycle of the asset(s) planned for, or over a time frame appropriate 

for robust life-cycle planning.  

 

Asset management practices (IIMM) 

The asset management processes and techniques that an entity undertakes, such as demand forecasting, 

developing and monitoring levels of service and risk management. 

 

Asset management strategy (IIMM) 

The high-level, long-term approach to asset management including asset management action plans and 

objectives for managing the assets. 

 

Asset management system (ISO 55 000) 

A management system whose function it is to establish the asset management policy and objectives, as well as 

processes and organisational arrangements inclusive of structure, roles and responsibilities to achieve asset 

management objectives.   

 

Asset register (LGIAMG)  

A record of asset information considered worthy of separate identification for both asset accounting and strategic 

management purposes including inventory, historical, condition and construction, technical and financial 

information about each.  

 

Note: The unit of account in an asset register is a component (see definition of a component). 

 

Asset system (ISO 55 000) 

Set of assets that interact or are interrelated. 

 

Asset type (ISO 55 000) 

Grouping of assets having common characteristics that distinguish those assets as a group or class. 

 

Attribute data 

Data in tabular format (rows and columns). 

 

Audit (ISO 55000) 

Systematic, independent and documented process for obtaining audit evidence and evaluating it objectively to 

determine the extent to which the audit criteria are fulfilled. 

 

Authorised person 

The municipal manager, chief executive or the appropriately delegated authority to award, cancel, amend, extend 

or transfer a contract or order. 

 

  



Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © F 

Benefit-cost analysis − community 

Discounted cash flow that takes into account the benefits and costs of an investment opportunity to the entity 

and the community it serves.  

 

Benefit-cost analysis − organisation 

Discounted cash flow that takes into account the benefits and costs of an investment opportunity to the entity 

only. 

 

Biological nutrient removal (BNR) 

Biological nutrient removal is a process used for nitrogen and phosphorus removal from wastewater before it is 

discharged into surface or groundwater. 

 

Brownfields development 

Development that is restricted by existing fixed structures, often necessitating some extent of demolishment 

prior to starting the intended construction. 

 

Capacity (IIMM) 

Maximum output that can be produced or delivered using the existing network or infrastructure. 

 

Capital (financial concept of) 

Net assets of an entity. 

 

Capital (physical concept thereof) 

The productive capacity of an entity as measured by the optimised depreciated replacement cost method. 

  

Capital expenditure (CAPEX) 

Expenditure used to create new assets, increase the capacity of existing assets beyond their original design 

capacity or service potential, or to return the service potential of the asset or expected useful life of the asset to 

that which it had originally. CAPEX increases the value of capital asset stock. 

 

Capital upgrading  

Enhances the service potential of the asset or the economic benefits that can be obtained from use of the asset 

and may also increase the life of the asset beyond that initially expected.   

 

Cash flow 

The stream of costs and/or benefits over time resulting from a project investment or ownership of an asset. 

 

Chemical oxygen demand (COD) 

A chemical oxygen demand test is commonly used to measure indirectly the amount of organic compounds in 

water. Most applications of COD determine the level of organic pollutants in surface water (e.g. lakes and rivers) 

or wastewater, making COD a useful measure of water quality. 

 

Competence (ISO 55 000) 

The ability to apply knowledge and skills to achieve intended results. 

 

  

https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Pollutant
https://en.wikipedia.org/wiki/Surface_water
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Wastewater
https://en.wikipedia.org/wiki/Water_quality
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Component (IIMM) 

A component (Note 1) is a specific part of a complex item (Note 2) that has independent physical or functional 

identity and specific attributes such as different life expectancy, maintenance and renewal requirements and 

regimes, risk or criticality. 

 

Note 1: A component is separately recognised and measured (valued) in the organisation's asset register as a 

unique asset record, in accordance with the requirements of GRAP 17 to componentise assets. 

Note 2: A complex item is one that can be disaggregated into significant components. Infrastructure and 

buildings are considered complex items. 

 

Condition (IIMM) 

The physical state of the asset. 

 

Condition assessment or condition monitoring (IIMM) 

The inspection, assessment, measurement and interpretation of the resultant data, to indicate the condition of 

a specific component so as to determine the need for some preventive or remedial action. 

 

Conformity (ISO 55 000) 

Fulfilment of a requirement. 

 

Control budget  

The amount of money which is allocated or made available to deliver or maintain infrastructure associated with 

a project or package, including site costs, professional fees, all service and planning charges, applicable taxes, 

risk allowances and provision for price adjustment for inflation. 

 

Contract management  

Applying the terms and conditions, including the agreed procedures for the administration thereof. 

 

Contractor  

Person or organisation that contracts with the employer to provide goods or services or any combination thereof 

covered by the contract 

 

Constant price 

Price excluding adjustment for inflation. 

 

Continual improvement (ISO 55 000) 

Recurring activity to enhance performance. 

 

Corrective maintenance 

Maintenance carried out after a failure has occurred and intended to restore an item to a state in which it can 

perform its required function.  Corrective maintenance can be planned or unplanned.   

 

Critical assets (IIMM) 

Those assets that are likely to result in a more significant financial, environmental and social cost in terms of 

their impact on organisational objectives and service delivery. 
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Current replacement cost (IIMM) 

The cost the entity would incur to acquire the asset on the reporting date.  The cost is measured by reference to 

the lowest cost at which the gross future economic benefits could be obtained in the normal course of business, 

or the minimum it would cost to replace the existing asset with a new modern equivalent asset with the same 

economic benefits, allowing for any differences in the quantity and quality of output and in operating costs. 

 

Customer database 

A database of all customers within the municipality. Each line in the database describes some form of geography 

(a building, land parcel, or a census sub place), each column in the database describes some attribute of the 

customer. 

 

Customer profile 

A summarised version of the customer database, quantifying the number of customers for a specific geographic 

area. 

 

Deal breaker 

A non-negotiable policy or other requirement (e.g. minimum performance standard or condition level of an asset) 

that must be adhered to.  

 

Decommissioning (IIMM) 

Actions required to take an asset out of service. 

 

Defect  

Non-conformity of a part or component of the works to a requirement specified in terms of a contract. 

 

Deferred maintenance 

The portion of planned maintenance work necessary to maintain the service potential of an asset that has not 

been undertaken in the period in which such work was scheduled to be undertaken. 

 

Demand management  

The active intervention in the market to influence demand for services and assets with forecast consequences, 

usually to avoid or defer CAPEX expenditure. Demand management is based on the notion that as needs are 

satisfied expectations rise automatically and almost every action taken to satisfy demand will stimulate further 

demand.   

 

Density 

Measurement of the population of a defined urban area, excluding non-urban land uses.  Non-urban uses include 

regional open space, agriculture and water bodies.  Density can be measured using any of the following means, 

depending on the purpose of the measurement: 

 

 Floor area ratio (FAR) – the total floor area of buildings divided by land area of the lot on which they are 

built 

 Residential density – the number of dwelling units in a given area 

 Population density – the number of people in a given area 

 Employment density – the number of jobs in a given area 

 Gross density – any density figure for a given area of land that includes uses not necessarily directly relevant 

to the figure (normally roads, typically accounting for about 20 per cent the land cover of a settlement) 

 Net density – a density figure for a given area of land that excludes land not directly related to the figure. 
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Depreciated replacement cost (IIMM) 

The replacement cost of an asset less accumulated depreciation calculated on the basis of such cost to reflect 

the already consumed or expired economic benefits of the asset. 

 

Depreciation (GRAP) 

Depreciation is the systematic allocation of the depreciable amount of an asset over its useful life. 

 

Derecognition 

To remove a previously recognised financial asset or liability from an entity's balance sheet, especially when it 

reaches end of life or when it is sold to a third party. 

 

Disaggregate 

Break down into separate parts or entities. 

 

Discounted cash flow 

A technique to convert cash flows that occur over time to equivalent amounts at a common point in time.  It is 

the process of finding present values, which is the inverse of compounding interest. 

 

Discount factor 

A rate or factor used to relate present and future money values.  Also referred to as the discount rate, hurdle 

rate, required return, cost of capital or opportunity cost.  For the purposes of this Toolkit the discount factor in 

formulae is denoted with an "r". 

 

Designated person 

A person who assists the appointed municipal manager, chief executive or delegated person to perform his or 

her functions effectively. 

 

Disposal (IIMM) 

Actions necessary to decommission and dispose of assets that are no longer required. 

 

Dry weather flow 

Flow in a sanitary sewer during periods of dry weather in which the sanitary sewer is under minimum influence 

of stormwater runoff inflow and groundwater infiltration. 

 

Early contractor involvement 

Early contractor involvement is an approach to contracting that supports improved team performance and 

planning to deliver value for money. 

 

Economic life (IIMM) 

The period from acquiring the asset to the time when the asset, while physically able to provide a service, ceases 

to be the lowest cost alternative to satisfy a particular level of service. The economic life is at the maximum 

when equal to the physical life, however obsolescence will often ensure that the economic life is less than the 

physical life. 

 

Employer  

Organ of state intending to or entering into a contract with a contractor. 

 

  



Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © J 

Environmental impact assessment 

An assessment of the environmental consequences (positive and negative) of a plan, policy, programme, or 

project prior to the decision to move forward with the proposed action. 

 

Evaluation committee 

Committee that evaluates bids received in response to an invitation issued. 

 

Externalities 

Benefits, costs or actions that have an impact on third parties as a result of the entity’s actions or non-action. 

 

Facility (IIMM) 

A complex comprising many assets (e.g. a hospital, water treatment plant, recreation complex, etc.), which 

represents a single management unit for financial, operational, maintenance or other purposes. 

 

Failure modes 

Ways in which an asset can fail in relation to required levels and standards of service that trigger asset 

management planning and potentially investment decision making: 

 

 Capacity 

 Condition 

 Cost of operation 

 Performance. 

 

Failure modes, effects and criticality analysis (IIMM) 

A systematic, logical risk-based maintenance approach aimed at maximising the reliability of plant and equipment 

assets. 

 

Financing costs 

Includes annual interest costs and capital repayments (principle amount) for the investment over the period of 

the loan. 

 

Framework agreement  

An agreement between an organ of state and one or more contractors, the purpose of which is to establish the 

terms governing orders to be awarded during a given period, in particular with regard to price and, where 

appropriate, the quantity envisaged. 

 

Gate  

A control point at the end of a process where a decision is required before proceeding to the next process or 

activity. 

 

Gateway review  

An independent review of the available information at a gate upon which a decision to proceed or not to the next 

process is based. 

 

Geographic information system (GIS)  

Software that provides a means of spatially viewing, searching, manipulating and analysing an electronic 

database. 
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Greenfields development 

Development that is unconstrained by existing fixed structures. 

 

Green Drop Report 

An incentive-based regulation as a means to identify, reward, ensure and encourage excellence in wastewater 

management. 

 

Impact 

Impacts are effects that either positively contribute to an outcome or strategic objective, such as increased 

revenue, or that reduce risks such as environmental disasters, workplace injuries, loss of property, or damage 

to the reputation or image of the organisation. 

 

Impairment 

The loss of future economic benefits or service potential of an asset over and above the systematic recognition 

of the loss of the asset’s future economic benefits or service potential through depreciation. 

 

Impairment loss (GRAP) 

An impairment loss of a cash-generating asset or a non-cash-generating asset is the amount by which the 

carrying amount of an asset exceeds its recoverable amount. 

 

Incident (ISO 55 000) 

Unplanned event or occurrence resulting in damage or other loss. 

 

Indicators (in multicriteria analysis) 

The criteria used to measure a broad range (e.g. financial, economic, social and environmental) outcomes of a 

project in a multicriteria analysis. 

 

Infill development 

New construction that “fills in the gaps” in an already urbanised area. This type of development has the potential 

to use existing infrastructure, increase density, limit urban sprawl and strengthen the existing economy.  

 

Infrastructure assets 

Stationary systems forming a network and serving whole communities, where the system as a whole is intended 

to be maintained indefinitely at a particular level of service potential by the continuing replacement and 

refurbishment of its components.  

 

Infrastructure delivery  

The combination of all planning, technical, administrative and managerial actions associated with the 

construction, supply, refurbishment, rehabilitation, alteration, maintenance, operation or disposal of 

infrastructure. 

 

Infrastructure procurement  

The procurement of goods or services including any combination thereof associated with the acquisition, 

refurbishment, rehabilitation, alteration, maintenance, operation or disposal of infrastructure 

 

Intangibles 

A component that is difficult to quantify in a measurable way. 
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Integrated development plan 

An approach to planning that involves the entire municipality and its citizens in finding the best solutions to 

achieve good long-term development. 

 

Internal rate of return 

IRR is the discount rate that equates the present value of net cash inflows with the initial investment in the 

project, resulting in a NPV = R0.  The IRR is the true yield of the investment, expressed as a rate of return. 

 

Inventories (GRAP) 

Inventories are assets: (a) in the form of materials or supplies to be consumed in the production process; (b) in 

the form of materials or supplies to be consumed or distributed in the rendering of services; (c) held for sale or 

distribution in the ordinary course of operations; or (d) in the process of production for sale or distribution. 

   

Investment costs 

The initial capital investment plus any intermittent capital expenditure required to achieve the project outcomes. 

 

Key performance indicator (KPI) 

Set of quantifiable measures that an industry uses to gauge or compare performance in terms of meeting 

strategic and operational goals. 

 

Land assembly  

The process of packaging land to the point that it can be used for its intended function.  One of the most important 

steps in this process is ensuring that all necessary land rights are in place before development can commence.   

 

Level of service (IIMM) 

Levels of service statements describe the outputs or objectives an entity intends to deliver to customers. 

 

Life 

A measure of the anticipated life of an asset or component, such as time, number of cycles, distance intervals 

etc. over which benefits are derived from the use or availability of an asset. 

 

Life cycle (IIMM) 

The time interval that commences with the identification of the need for an asset and terminates with the 

decommissioning of the asset or any liabilities thereafter. 

 

Life cycle asset management 

Encompasses all asset management strategies and practices associated with an asset or group of assets that 

result in the lowest life cycle cost necessary to achieve stated service requirements within acceptable risk 

parameters.  

 

Life cycle cost (IIMM) 

The total cost of an asset throughout its life including planning, design, construction, acquisition, operation, 

maintenance, renewal and disposal costs. 

 

Maintenance 

All actions intended to ensure that an asset performs a required function to a specific performance standard(s) 

over its expected useful life by keeping it in as near as practicable to its original condition, including regular 
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recurring activities to keep the asset operating, but specifically excluding renewal.  Refer to Appendix A for a 

hierarchy of maintenance type, approach and actions.    

 

Note: Maintenance also specifically excludes restoring the condition or performance of an asset following a 

recognised impairment event, which would be classified as either renewal or upgrading, depending on 

the circumstances.   

 

Maintenance of capital 

Expenditure to ensure that the productive or operating capacity of the asset base is maintained over time.  The 

value vested in capital assets is maintained when the entity has at least as much capital at the end of the period 

as it had at the beginning thereof. 

 

Maintenance expenditure 

Recurrent expenditure as required to ensure that the asset achieves its intended useful life. Maintenance is 

funded through the entity’s operating budget, and such expenditure is expensed in the entity’s Statement of 

Financial Performance. 

 

Maintenance plan  

Describes the planned and unplanned maintenance actions for an asset, facility or portfolio of assets, with 

intended delivery methods and schedules, budget requirements and responsible parties.   

 

Maintenance objectives (IIMM) 

Objectives for what maintenance has to achieve to ensure the assets are in the right condition to meet the needs 

of the entity.  Maintenance performance measures and targets are the means of assessing whether the 

maintenance objectives are being met. 

 

Maintenance standards 

The standards set for the maintenance service, usually contained in preventive maintenance schedules, operation 

and maintenance manuals, codes of practice, estimating criteria, statutory regulations and mandatory 

requirements, in accordance with maintenance quality objectives. 

 

Maintenance strategy 

Interprets higher-order documents and formulates maintenance objectives and targets, establishes maintenance 

tactics, and defines maintenance roles and responsibilities. 

 

Major capital project  

An infrastructure project or a series of interrelated infrastructure projects on a single site having an estimated 

cost, including those required for new facilities or systems to become fully operational, above a prescribed 

threshold. 

 

Material (GRAP) 

Omissions or misstatements of items are material if they could, individually or collectively, influence the decisions 

or assessments of users made on the basis of the financial statements.  Materiality depends on the nature or 

size of the omission or misstatement judged on the surrounding circumstances.  The size of the information item, 

or a combination of both, could be the determining factor.   
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Membrane bioreactor (MBR) 

Membrane bioreactor is the combination of a membrane process like microfiltration or ultrafiltration with a 

suspended growth bioreactor, and is now widely used for municipal and industrial wastewater treatment. 

 

Metropolitan municipality: a Category A municipality as provided for in section 155 of the Constitution of the 

Republic of South Africa, 1996. 

 

Modern equivalent asset (IIMM) 

The most cost-efficient asset currently available, which will provide equivalent functionality to the asset that will 

be replaced (or is currently being valued using the DRC methodology).    

 

Monitoring (ISO 55000) 

Determining the status of a system, a process or an activity. 

  

Monocentric city 

A city structure with one dominant core, typically the Central Business District (CBD), which is the hub of 

economic activity and employment in the city.   

 

Multicriteria analysis 

An analysis technique that takes into account a range of qualitative and quantitative criteria reflecting the 

financial, economic, social and environment characteristics of the investment opportunity. 

 

Net benefits 

The sum of annual benefits less annual costs in the year of the project/asset’s life. 

 

Net present value  

The value of an asset to the entity in present money terms.  It is the net amount of discounted cash inflows 

arising from the use and subsequent disposal of the asset, after deducting the value of the discounted total cash 

outflows. 

 

Node 

A centre of activity, economic or otherwise. These often occur at intersections of major corridors, but some just 

function as the centre of their neighbourhood.  

 

Numeraire (for purposes of optimised decision making and investment analysis) 

The numeraire is the money unit of measure within an abstract macroeconomic model in which there is no actual 

money, but other forms of utility value or costs. 

 

Objective (Adjusted from ISO 55000) 

Result to be achieved at strategic, tactical or operational level.  Objectives can be set in a variety of domains or 

outcome areas (e.g. economic, social or environmental outcomes), or can relate to elements of the entity (e.g. 

corporate level or units in the entity), or can relate to processes, services, products, programmes and projects.  

 

Obsolescence (Optimised Decision-Making Guidelines) 

The asset can no longer be maintained, or suffers a loss in value due to a decrease in the usefulness of the asset, 

caused by technological change, or changes in people's behavioural patterns or tastes, or environmental changes. 

 

  

https://en.wikipedia.org/wiki/Membrane_technology
https://en.wikipedia.org/wiki/Microfiltration
https://en.wikipedia.org/wiki/Ultrafiltration
https://en.wikipedia.org/wiki/Bioreactor
https://en.wikipedia.org/wiki/Wastewater


Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © O 

Operating expenditure 

OPEX is recurrent expenditure to provide services.   Examples of OPEX include staff costs, administration costs, 

consumables, maintenance and repairs and feasibility studies. 

 

Operation  

Combination of all technical, administrative and managerial actions, other than maintenance actions, that results 

in the item being in use. 

 

Opportunity cost 

The cost of cash flows that could have been earned in the best alternative investment opportunity. 

 

Optimised decision making (IIMM) 

Two definitions are:  

(1) A formal process to identify and prioritise all potential solutions with consideration of financial viability, social 

and environmental responsibility and cultural outcomes  

(2) an optimisation process for considering and prioritising all options to rectify existing or potential performance 

failure of assets. The process encompasses NPV analysis and risk assessment. 

 

Order  

An instruction to provide goods, services or any combination thereof under a framework agreement 

 

Outline specifications  

Preliminary set of specifications (generated during the early phases of a design process) on which detailed 

specifications are based. 

 

Package  

Work which is grouped together for delivery under a single contract or an order. 

 

Performance (ISO 55 000) 

Measurable result of either a quantitative or qualitative nature that can relate to the management of activities, 

processes, products or services, systems or entities. 

 

Performance measure (IIMM) 

A qualitative or quantitative measure used to measure actual performance against a standard or other target. 

Performance measures are used to indicate how the entity is doing in relation to delivering levels of service. 

  

Performance monitoring  

Continuous or periodic quantitative and qualitative assessments of the actual performance compared with specific 

objectives, targets or standards.  

 

Policy 

Intentions and direction of an entity as formally expressed in a documented statement approved by top 

management and communicated throughout the entity. 

 

Polycentric city 

A city structure that typically has a weak, diffused core, and several competing primary nodes.  Employment 

opportunities in a polycentric city is dispersed.  

 

http://www.businessdictionary.com/definition/specification-spec.html
http://www.businessdictionary.com/definition/phase.html
http://www.businessdictionary.com/definition/design.html
http://www.businessdictionary.com/definition/process.html
http://www.businessdictionary.com/definition/detailed.html


Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © P 

Portfolio  

To be read in context, as follows: 

(1) Asset portfolio: a grouping of assets to deliver a range of services association with a particular function.  

Examples of asset portfolios include water and sanitation, roads and stormwater, electricity distribution, 

solid waste, information and communications technology, social amenities and investment properties. 

(2) In relation to infrastructure procurement and delivery management: a collection of projects or programmes 

and other work that are grouped together to facilitate effective management of that work to meet a strategic 

objective. 

 

Predictive action (ISO 55 000) 

Action to monitor the condition of an asset and predict the need for preventative or corrective action. Also 

referred to condition monitoring or performance monitoring. 

 

Preventative action (ISO 55 000) 

Action to eliminate the cause of a potential nonconformity or other undesirable potential situation. 

 

Preventative maintenance 

Maintenance carried out at predetermined intervals, or corresponding to prescribed criteria, and intended to 

reduce the probability of failure or the performance degradation of an item. Preventative maintenance is planned 

or carried out on opportunity. 

 

Process (ISO 55 000) 

Set of interrelated or interacting activities, which transforms inputs into outputs. 

 

Procurement document  

Documentation used to initiate or conclude (or both) a contract or the issuing of an order. 

 

Procurement documentation committee 

A committee that compiles procurement documentation as per the services specifications. 

 

Procurement strategy: selected packaging, contracting, pricing and targeting strategy and procurement 

procedure for a particular procurement. 

 

Professional Service Provider (PSP) 

Any person or body corporate who provides on a fiduciary basis, labour and knowledge based expertise which is 

applied within reasonable skill, care and diligence to the municipality, and is, appointed by the municipality to 

undertake an assignment for the provision of professional services. 

 

Programme  

The grouping of a set of related projects in order to deliver outcomes and benefits related to strategic objectives 

which would not have been achieved had the projects been managed independently. 

 

Project 

A project can be defined as: 

 

(1) an unique set of coordinated and controlled processes and activities; 

(2) undertaken to achieve a specific objective(s) according to specifications; 

(3) within a defined timeframe (start and end dates);  
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(4) that consume resources (e.g. funds, labour, materials and equipment); and 

(5) is confined by a control budget.   

 

Property, plant and equipment (PPE) (GRAP) 

Property, plant and equipment are tangible items that: (a) are held for use in the production or supply of goods 

or services, for rental to others, or for administrative purposes; and (b) are expected to be used during more 

than one reporting period. 

 

Public private partnership (PPP) 

A commercial transaction between an organ of state and a private party in terms of which the private party: 

 

(1) performs an institutional function on behalf of the organ of state or acquires the use of state property for its 

own commercial purposes; and 

(2) assumes substantial financial, technical and operational risks in connection with the performance of the 

institutional function or use of state property; and 

(3) receives a benefit for performing the institutional function or from utilising the state property, either by way 

of: 

a. consideration to be paid by the organ of state which derives from a revenue fund or, where an 

organ of state is a national government business enterprise or a provincial government business 

enterprise, from the revenues of such institution; or 

b. charges or fees to be collected by the private party from users or customers of a service provided 

to them; or 

c. a combination of such consideration and such charges or fees. 

 

Quality  

Totality of features and characteristics of a product or service that bears on the ability of the product or service 

to satisfy stated or implied needs. 

 

Relational database management system 

A relational database management system (RDBMS) is a database management system (DBMS) that is based 

on the relational model. 

 

Reliability-centred maintenance (IIMM) 

A process for optimising maintenance based on the reliability characteristics of the asset. 

 

Remaining useful life (IIMM) 

The time remaining until an asset ceases to provide the required service level or economic usefulness. 

 

Renewal 

Expenditure on an existing asset that returns the service potential of the asset or expected useful life of the asset 

to that which it had originally.   

 

Note 1: Renewal can include works to replace existing assets or facilities with assets or facilities of equivalent 

capacity or performance capability. 

Note 2: Expenditure on renewals is funded through the entity’s capital budget, and such expenditure is 

recognised in the entity’s Statement of Financial Position. 
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Repair  

Physical action taken to restore the required function of a faulty item. 

 

Replacement cash flow decision 

Cash flows to be determined for the replacement of an existing asset, where the investment analyst must find 

the incremental cash outflows and inflows that will result from the replacement. 

 

Residual value 

The estimated value of an asset at the end of its useful life, or the value that remains at the end of the analysis 

period where the asset useful life exceeds the analysis period.  The residual value is considered as a benefit 

(cash inflow) in the final year of the analysis period. 

 

Retention sum  

Sum retained for a certain period to offset costs which may arise from the contractor’s failure to comply fully 

with the contract. 

 

Risk (IIMM) 

The effect of uncertainty on objectives. Risk events are events that may compromise the delivery of the entity's 

strategic objectives. 

 

Risk controls (IIMM)  

Measures to manage or mitigate identified risks. 

 

Risk exposure (IIMM)  

The level of risk to which an entity is exposed.  Risk exposure is a function of the probability of an occurrence 

times the impact of that occurrence. 

 

Risk management (IIMM)  

The application of a formal process that identifies the exposure of an entity to service performance risk and 

determines appropriate responses.   

 

Risk register (IIMM)  

A record of information that stipulates risks identified, the levels of risk exposure before and after implementation 

of risk controls, and details of appointed risk owners as a minimum. 

 

Routine maintenance (IIMM) 

Day-to-day operational activities to keep the asset operating (replacement of light bulbs, cleaning of drains, 

repairing leaks, etc.) and which form part of the annual operating budget, including preventative and periodic 

maintenance.   

 

Sensitivity analysis 

Testing of the variations in the outcome of an evaluation by altering the values of key factors about which there 

may be uncertainty. 

 

Settling tank 

Separation equipment normally part of a process that involves separating solids from liquid. When treating 

wastewater, filtered liquid is held in a settling tank where suspended particles are allowed to settle to the bottom 

of the tank and the clarified liquid is allowed to flow through.  
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Service delivery agreement  

An agreement between two or more organs of state setting out the terms and conditions and roles and 

responsibilities regarding infrastructure delivery which promotes and facilitates inter-institutional relations and 

the principles of participation, cooperation and coordination. 

 

Spatial development framework 

A spatial development framework (SDF) is the principal strategic planning instrument, which guides and informs 

all planning and development, and all decisions with regard to planning, management and development in the 

municipality. 

 

Spatial planning 

Spatial planning is a process of place shaping and delivery. It is about the management of space and development 

in order to create better places, responding to the needs of society, the economy and the environment. Spatial 

planning systems are the methods used by the public sector to influence the distribution of people and activities 

in spaces of various scales. Discrete professional disciplines, which involve spatial planning include land use, 

urban, regional, transport and environmental planning. 

 

Stage  

A collection of logically related activities in the infrastructure delivery cycle that culminates in the completion of 

a major deliverable. 

 

Statement of Financial Performance 

The Statement of Financial Performance, also known as an income statement, shows the revenue and expenses 

of an entity over a period of time.  

 

Statement of Financial Position 

The Statement of Financial Position, also known as the balance sheet, presents the financial position of an entity 

at a given date. The statement comprises three main components, these being assets, liabilities and equity, and 

gives users of financial statements insight into the financial soundness of an entity in terms of liquidity risk, 

financial risk, credit risk and business risk.  

 

Statutory permission  

Any relevant approval, consent or permission in terms of any legislation required to plan and deliver the 

infrastructure. 

 

Sunk costs 

Cash outlays already made (past expenditures) that therefore have no effect on the cash flows relevant to the 

current investment decision.  As a result sunk costs should be excluded from a project’s incremental cash flows 

in a replacement cash flow investment decision. 

 

Target contract  

A cost reimbursement contract in which a preliminary target cost is estimated and on completion of the work the 

difference between the target cost and the actual cost is apportioned between the parties to the contract on an 

agreed basis. 

 

Unplanned maintenance (IIMM) 

Corrective work required in the short term to restore an asset to working condition so that it can continue to 

deliver the required service or to maintain its level of security and integrity.   
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Upgrading  

The replacement of an asset or addition/ replacement of an asset component, which materially improves the 

original service potential of the asset.   

 

Useful life (GRAP) 

The useful life of an asset is the period over which an asset is expected to be available for use by an entity or 

the number of production or similar units expected to be obtained from the asset by an entity. 

 

Valuation  

Estimated asset value, which may depend on the purpose for which the valuation is required, i.e. replacement 

value for determining maintenance levels or market value for life cycle costing. 

 

Value for money 

The optimal use of resources to achieve intended outcomes. 

 

Weighted average cost of capital (WACC) 

WACC is the combination of cost of debt capital, being the interest rates for borrowing short-term and long-term 

debt, and the opportunity cost of capital for equity, which is the risk-free interest rate for equity funds on deposit. 

 

Wet weather flow 

Dry weather flow combined with groundwater infiltration and/or stormwater runoff inflow in a sanitary sewer. 
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Acronyms 
 

The following acronyms appear in this toolkit:  

 

AADD Annual average daily demand  

AC Actual cost 

AFS Annual financial statements 

AM Asset management 

AMP Asset management plan 

AR Asset register 

BAC Budget at completion 

BCA Benefit-cost analysis 

BNR Biological nutrient removal 

CAPEX Capital expenditure 

CBD Central business district 

CCTV Closed circuit television camera 

CG Condition grade 

CIDB Construction Industry Development Board 

CIIP City integrated infrastructure plan 

CIPDP City infrastructure programme delivery plan  

CO2 Carbon dioxide 

COD Chemical oxygen demand 

CPI Cost performance index 

CRC Current replacement cost 

CSIR Council for Scientific and Industrial Research 

CV Cost variance 

DCF Discounted cash flow 

DEA Department of Environmental Affairs 

DORA Division of Revenue Act 

DPRN Depreciation 

DRC Depreciated replacement cost 

DRDLR Department of Rural Development and Land Reform 

DU Dwelling unit 
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DWF Dry weather flow 

DWS Department of Water and Sanitation  

EAC Estimate at completion 

ECI Early contractor involvement 

ECSA Engineering Council of South Africa 

EIA Environmental impact assessment 

EPWP Expanded Public Works Programme 

ETC Estimate to completion 

EUL Expected useful life 

EV Earned value 

EVM Earned value management 

FAR Financial asset register 

FMECA Failure modes, effects and criticality analysis 

FY Financial year 

FYTD Financial year to date 

GDP Gross domestic product 

GDS Growth and development strategy 

GFMAM Global Forum for Maintenance and Asset Management 

GFS Government financial statistics  

GIS Geographic information system 

GL General ledger 

GRAP Generally recognised accounting practice 

GVA Gross value add 

Ha Hectare 

IAM Infrastructure asset management 

IAMP Infrastructure asset management (also see AMP) 

IAS International Accounting Standards 

ICDG Integrated Cities Development Grant 

ICT Information and communication technology 

IDMS Infrastructure delivery management system 

IDP Integrated development plan 

IIMM International Infrastructure Management Manual  

IRR Internal rate of return 
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ISO International Standards Organisation 

IT Information technology 

JBCC Joint Building Contracts Committee 

kℓ Kilolitre 

Km Kilometre 

kWh Kilowatt per hour 

KPI Key performance indicators 

LED Local economic development 

LGIAMG Local Government Infrastructure Asset Management Guidelines 

LOS Level of service 

m2 Square metre 

MBR Membrane bioreactor 

MCA Multi-criteria analysis 

MEA Modern equivalent asset 

MFMA Municipal Finance Management Act 

MIG Municipal Infrastructure Grant 

MTREF Medium-Term Revenue and Expenditure Framework 

MVA Megavolt-Ampere (unit of electrical power) 

NEMA National Environmental Management Act 

NDG Neighbourhood Development Grant 

NDP National Development Plan 

NT National Treasury 

O&M Operations and maintenance 

OPEX Operating expenditure 

PC Percentage complete 

PV 
Planned value – a metric used in project management performance measurement 
Present value – relates to the time value of money in investment appraisal 

PPE Property, plant and equipment 

PPP Public private partnership 

PSI Public service industries 

PSP Professional service provider 

PST Primary settling tank 

QA Quality assurance 

R Rand 
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RCM Reliability-centred maintenance 

RDBMS Relational database management system 

ROA Return on assets 

RUL Remaining useful life 

RV Residual value 

SANRAL South African National Roads Agency 

SANS South African National Standard 

SCM Supply chain management 

SCOA Standard Charter of Accounts 

SDBIP Service delivery and budget improvement plan 

SDF Spatial development framework 

SG Surveyor General 

SIPDP Sector infrastructure programme delivery plan 

SST Secondary settling tank 

SLA Service level agreement 

SMME Small medium micro enterprise 

SPLUMA Spatial Planning and Land Use Management Act No. 16 of 2013 

SPI Schedule performance indicator 

SV Schedule variance 

UFW Unaccounted for water 

V Volt (unit of electrical potential) 

VAC Variance at completion 

VAR Valuation asset register 

VIP Ventilated improved pit toilet 

WACC Weighted average cost of capital 

WBS Work breakdown structure  

WSP Water service provider 

WTW Water treatment works 

WWF Wet weather flow 

WWTW Waste-water treatment works 
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1.1 Introduction 

 

1.1.1 Purpose and scope of this toolkit 

 

Cities hold the key to unlocking the full economic growth potential of South Africa, and forging resilient social 

structures that build an unified, inclusive nation of people who enjoy the full benefits of advanced health care, 

education, the arts, many recreation activities and that special “buzz” that some successful cities offer (consider 

Figures 1.1 – 1.3 depicting South Africa’s three largest cities). By 2011 the majority of South Africa’s population 

resided in the eight metropolitan cities.  A large conglomeration of people in fairly small city spaces (compared 

to rural settings) creates economy of scale and opportunities for interaction, collaboration, specialisation and 

innovation. Size allows cities to develop the complex, specialised economic systems that are necessary for 

economic growth and employment creation at scale.  Size also enables cities to provide both a wide range and 

richness of social life, such as universities, 

advanced health care and access to the arts.  

Collectively, these benefits are called the “urban 

dividend”.  Despite occupying less than 2 per cent 

of the land mass of South Africa, cities generate in 

the order of 60 per cent of the country’s Gross 

Domestic Product (GDP) and accounted for 60 per 

cent of the population by 2013.  Cities stand central 

in Government’s plans for the economic and social 

development of South Africa.  

 

No city can function without the availability and 

reliable functioning of complex urban infrastructure 

support systems.  Municipal infrastructure provides 

households, businesses, institutions and other 

customers with energy and potable water. It 

enables movement through roads, bridges, 

sidewalks and transportation infrastructure.  

Municipal infrastructure also protects cities from 

the dangers of flooding through stormwater 

infrastructure, from fire and other emergencies 

through infrastructure such as fire hydrants and 

emergency response facilities, and enables a 

healthy environment for human, animal and plant 

life through the safe removal, treatment and 

disposal of wastes.  Municipal parks, open space 

and recreation facilities enable the citizenry to 

enjoy varied social activities, and provide 

opportunities for social advancement and cohesion.  

Cities have over decades invested heavily in infrastructure systems: over 50 per cent of the total replacement 

value of R1.16 trillion of all municipal infrastructure in the country is vested in cities.  This toolkit has been 

developed to support cities to sustainably increase both the level and quality of investment in infrastructure in 

order to meet the economic and social aspirations of South Africa as a developing nation.   
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Figure 1.1: Cape Town 

Cape Town, the Mother City.  

Considered one of the most 

beautiful cities on the planet, it 

boasts the famous Table 
Mountain.  After Johannesburg it 

is South Africa’s most populous 

city and its second main 

economic centre. This city has 

won many accolades in recent 

years, including the World 

Design Capital for 2014 by the 

International Council of Societies 

of Industrial Design. In the same 

year the New York Times named 
Cape Town as the best place in 

the world to visit. 

   

Source: Picked from internet, we 

need to source a photo and add 

credits 

 
  
Figure 1.2: Durban 

Aerial view of Durban 

(eThekwini) featuring the Moses 

Madiba stadium, extensive 

transport infrastructure, 

skyscrapers, beachfronts and 

green open space.  The city has 

the busiest container port in 
Africa and is the second most 

important manufacturing hub in 

South Africa. With its subtropical 

climate, beaches and attractions 

such as the uShaka Marine World 

it is a major tourist destination.  

Durban is well known for its 

diverse cultures and 

experiences. 
 

Source: Picked from internet, we 

need to source a photo and add 

credits 

 
  
Figure 1.3: Johannesburg 

Johannesburg, the financial 

powerhouse of South Africa, and 

indeed, of the continent of Africa.  

Johannesburg is home to South 
Africa’s tallest buildings, two 

major universities, the country’s 

mining houses and is also the 

location of the headquarters of 

most major South African banks.  

Johannesburg also hosts the 

Constitutional Court, the 

ultimate guardian of South 

Africa’s progressive Constitution.  
But Johannesburg also boasts a 

vibrant night life and is a mecca 

for the arts.   

 

Source: www.ohphoto.co.za 

 
 

 

 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.skyscrapercity.com/showthread.php?t%3D362639%26page%3D39&ei=nUGgVKnOH8v3Uo_4gagL&bvm=bv.82001339,d.d24&psig=AFQjCNGbmUgdP0zuyRXm4SqQ9ICFJ-ab-Q&ust=1419875046806434
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.ohphoto.co.za/#!places/c1n0f&ei=8SzOVKHaHcX2UMjZgTg&bvm=bv.85076809,d.d24&psig=AFQjCNFd2w1Y4ny61qhnSTmXMB2187UlEw&ust=1422884420191647
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In particular, this toolkit provides principles, methodologies, processes, techniques and case studies to assist 

infrastructure planners and decision makers to:  

 

 

 

These processes, in a nutshell, include: 

 

01. City-level asset management strategy and policy. This includes the establishment and 

improvement upon resilient city-level asset management strategy and policy to guide infrastructure 

planning, decision making and activities. These will ensure that the city invests in and cares for assets 

supportive of smart and inclusive growth in such a way that risks and costs associated with infrastructure 

are minimised, and that optimum value is derived from infrastructure. 

 

02. Asset knowledge. Develop, maintain, update and improve knowledge on the city’s existing 

infrastructure assets and amenities – service capacities and reach, failure mode status and trends, risk 

profiles and life cycle requirements. 

  

03. Decide service packages and profile the state of services provided.  Articulate and 

measure levels and standards of service, assemble infrastructure service profiles, determine whether 

service backlogs exist in the present time, and formulate plans to address backlogs and service 

improvement needs. 

 

04. Forecast and manage demand.  Estimate the demand for infrastructure services, apply demand 

management techniques to curb excessive resource consumption and unnecessary investment, and 

calculate net demand to be serviced. Servicing will be done through infrastructure expansion and 

upgrading, and other tailored life cycle solutions, as well as the recurrent expenditure in the form of 

operations and maintenance to serve changes in demand. 

 

05. Life cycle planning for asset portfolios.  Develop life cycle plans for asset portfolios and cost 

life cycle activities.  This includes the formulation of programmes and projects in the short to medium 

term, preparation of life cycle funding estimates in the longer term, and scheduling and optimisation of 

life cycle activities at asset portfolio level. 

 

06. Financial appraisal and budget development. Undertake portfolio-level life cycle financial 

feasibility assessment and budget development.  This involves:  

 the preparation of revenue and expenditure forecasts 

 matching of funding sources 

 determining tariff impacts and customer affordability where appropriate and 
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 assessing financial outcomes of investment on the city’s financial position and performance 

over the longer term.   

Capital and operating budget submissions are then prepared and included in the city’s Medium-Term 

Revenue and Expenditure Framework (MTREF). 

 

07. Portfolio, programme and project management (PPPM). This includes the preparation of 

a programme and project level implementation plan including overall, integrated scheduling, package 

preparation and definition. The implementation plan includes the detailed and scheduled aspect of land 

assembly and development controls. This is followed by the preparation of the procurement plan and 

strategy and then by detailed project level plans, including detailed designs and specifications. 

 

08. Infrastructure procurement management (IPM). The procurement management process 

starts with the procurement strategy. Thereafter specialised infrastructure procurement management 

processes commence with solicitation or tender preparation and invitations, followed by the tender 

evaluation, and finally the award of the tender. 

 

09. Contract administration and asset handover. This stage involves contract administration 

(administration, compliance assurance, contract data capture and the approval of contract variations), 

and site activities, including the management of the works and asset handover. It then concludes with 

the contract close-out stage including the capturing of the asset register data, and package completion 

or the payment of the final account.  

 

1.1.2 Best practice  

 

This toolkit adopts an asset management approach to the planning and management of infrastructure.  Asset 

management is the process of decision making, planning and control over the acquisition, use, safeguarding and 

disposal of assets to maximise their service-delivery potential and benefits, and to minimise their related risks 

and costs over their entire life.  

 

The methodologies and techniques presented in this toolkit are consistent with international best practice and 

standards, inclusive of:  

 

 South African Bureau of Standards.  SANS 55000:2015.  Asset management – Overview, principles 

and terminology.  2015-02-20. 

 South African Bureau of Standards.  SANS 55001:2015.  Asset management – Management 

systems – Requirements. 2015-02-20. 

 South African Bureau of Standards.  SANS 55002:2015.  Asset management – Management 

systems – Guidelines for the application of SANS 55001. 2015-02-20. 

 International Standards Organisation.  ISO/IEC 33020:2015.  Information technology – Process 

assessment – Process measurement framework for assessment of process capability.  2015-03-01. 

 Accounting Standards Board.  Generally recognised accounting practice standards, with specific 

reference to GRAP 17: Property, Plant and Equipment. 

 National Treasury.  Standard for Infrastructure Procurement and Delivery Management.  First 

edition.  October 2015. 

 DPW & CIDB.  National Immovable Asset Maintenance Management Standard.  Final draft.  July 

2015.  
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 Global Forum on Maintenance and Asset Management.  The Asset Management Landscape.  Second 

edition, English version.  March 2014.    

 IPWEA.  International Infrastructure Management Manual.  International Edition 2015.   

 

As the focus in this first edition of the toolkit is on sound infrastructure investment decision making and 

acceleration of the delivery of infrastructure, some elements of asset management practice relating to the 

ongoing management of infrastructure portfolios are not dealt with in this toolkit.  These exclusions, as well as 

probable future enhancements to this toolkit, are described later in this module.   

 

Practices relating to infrastructure delivery meet the requirements of the Standard for Infrastructure Procurement 

and Delivery Management, which in turn is based on the following standards: 

 

 International Standards Organisation 10845-1:2010. Construction procurement – Part 1: 

Processes, methods and procedures.  

 International Standards Organisation 10845-2:2011. Construction procurement – Part 2: 

Formatting and compilation of procurement documentation. 

 International Standards Organisation 10845-3:2011. Construction procurement – Part 3: Standard 

conditions of tender.  

 International Standards Organisation 10845-4:2011. Construction procurement – Part 4: Standard 

conditions for the calling for expressions of interest.  

 International Standards Organisation 10845-5:2011. Construction procurement – Part 5: 

Participation of targeted enterprises in contracts.  

 International Standards Organisation 10845-6:2011. Construction procurement – Part 6: 

Participation of targeted partners in joint ventures in contracts.  

 International Standards Organisation 10845-7:2011 Construction procurement – Part 7: 

Participation of local enterprises and labour in contracts.  

 International Standards Organisation 6701-1:2014. Building and civil engineering works − 

vocabulary – Part 1: General Terms.  

 

1.1.3 Unique value of this toolkit 

 

This toolkit does not aim to replace any of these standards, manuals and guidelines noted in the preceding 

section.  So what does this toolkit offer?  Cities will benefit from the implementation of this toolkit in the following 

ways: 

 

01. Synthesis and tailoring for urban application.  The urban infrastructure management 

value chain requires an approach involving multiple disciplines, including engineering, urban 

planning, economics, finance, accounting and the social sciences. These disciplines have over time 

developed dictionaries, guiding principles, best practice models, guidelines and standards.  Though 

representative of best practice in the general sense in their respective fields, they in many instances 

have not been developed for particular application in the South African local government 

environment generally, and cities specifically. In other words, they require modification to respond 

to the particular conditions and dynamics of South African cities, the prevailing legislative 

framework, the emerging urban policy of the country and the desired city strategic outcomes as 

established in the National Development Plan.  
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This toolkit collates, interprets, synthesises and tailors these discipline-specific standards, 

methodologies and techniques for specific application in the South African city space.  But the toolkit 

is also much more than a synthesised compendium of good practice from elsewhere.  It also 

showcases emerging home-grown urban best practice.  It moves beyond sound principles and 

descriptions of best practice, and offers practical advice and case studies of the real-world 

application of best practices in South African cities.     

 

02. Standardisation. Standardisation holds many benefits.  It limits costly investments in practice 

development, enables easy replication of systems, practices and methods between cities, and 

allows structured training, sharing and transfer of capable built environment practitioners in and 

between cities. Standardised methods for analysis, planning and reporting should lead to consistent 

outputs over time, and comparable data and results between cities.  This allows for benchmarking, 

and for objective assessment of status quo, progress and needs.   

 

Since the toolkit also synthesises and standardises across the infrastructure management value 

chain, it allows standardisation within a city. As a case in point, several cities at present prepare, 

maintain and update two asset registers: one for compliance and financial reporting purposes, and 

another for infrastructure planning and management purposes.  This toolkit offers one data model 

that allows the production of one asset register that complies with the requirements of the Generally 

Recognised Accounting Practice (GRAP) standards applicable to infrastructure and amenities, and 

also supports infrastructure planning and management through infrastructure risk profiling, 

renewals scenario modelling, asset care budgeting, and more.   

 

03. Flexibility. Many of the urban infrastructure challenges apply to all cities with metropolitan 

authority.  But cities differ greatly in population and economic size, growth prospects, spatial 

configurations and footprints, infrastructure capacities and supply arrangements, and financial, 

administrative and technical capacity.  This toolkit accommodates unique conditions and varying 

city capacities by offering various levels of practice, from emerging, to competent, expert and, 

ultimately, leading practice.  This allows cities with limited capacity, either generally or in a 

particular field, such as demand management, to adopt a level of practice suited to its resources, 

abilities and challenges.  Cities with advanced practices, significant resources and an appetite for 

innovation, have the flexibility to opt for higher levels of practice, and to contribute towards 

advancements in practice that can be replicated across cities. 

 

04. Spatial dimension. Urban infrastructure systems are distributed and linked across space, 

serving many different customers at multiple points across the city.  This toolkit blends innovative 

spatial techniques with accepted infrastructure asset management practice to properly profile 

customers and access to services; to determine and manage the demand for infrastructure and 

limit unnecessary resource consumption; to identify critical infrastructure and risks; to analyse 

revenue and the potential for revenue optimisation; to limit construction costs; and to support 

spatially-based infrastructure investment planning and decision making.  It equips cities with the 

tools necessary to implement the provisions of the Spatial Planning and Land Use Management Act 

(SPLUMA). 

 

05. Optimisation.  The toolkit offers practices for vertical alignment and horizontal alignment across 

projects, programmes, asset portfolios and, ultimately, the organisation as a whole. 
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06. Nuanced levels and standards of service for cities.  This toolkit recognises that levels 

and standards for cities should differ from those accepted in other environments and should in fact 

even differ within the internal structure of a city, depending on factors such as land use, density 

and the purpose of a particular area. 

 

07. Emphasis on multiple dimensions of value-for-money design and appraisal of 

infrastructure interventions for cities.  Cities must be financially resilient.  They must therefore 

ensure that on balance their investments in infrastructure will contribute towards a productive asset 

base and towards positive financial performance results.  Unfortunately not all investments, 

infrastructure and services have revenue-generating potential, and not all citizens have the ability 

to fully contribute towards paying for services rendered.  It is, however, in the interests of the city 

as a whole, including all of its residents and customers, that inclusive growth is achieved that 

benefits all in the city, in a manner that is environmentally sustainable.  

 

This requires not only the application of robust investment appraisal techniques to ensure that the 

municipality remains financially resilient, but also an assessment of economic, social and 

environmental benefits and costs (including risks) for the municipality and for the wider community.  

This toolkit provides cities with the necessary decision-making framework and techniques for 

multidimensional appraisal of municipal investment proposals.       

       

 

1.2 Urban development and infrastructure challenges 

 

Cities are the target of strong critique, despite the many benefits that they confer on their citizens and the 

country at large.  They are generally considered to be fragmented spaces that place limits on social inclusion and 

that prevents the optimum economic functioning of urban spaces.  The National Planning Commission (2012: 

168) notes that cities are not sufficiently productive and do not produce enough jobs.  The general view is that 

cities are carbon-intensive, and consume resources at unsustainable levels.  Infrastructure capacities in many 

instances limit economic growth, and infrastructure coverage does not extend to all urban customers.  Lastly, in 

relation to urban infrastructure, there is increasing concern about the ability of cities to care for the infrastructure 

under their control, with the attendant risks of infrastructure failure, service-delivery interruptions, loss of income 

and increased expenditure to return the service potential of assets. 

 

1.2.1 Fragmented cities 

 

City blueprints suffer from past apartheid practices that led to separate development for various races, the result 

of which is multiple settlements often disconnected from the functional structures of the core city and its primary 

nodes.  This situation was aggravated over the past twenty years with rapid urban expansion outpacing the roll-

out of public transportation coverage (Burdett and Surjic, 2011: 292), and indeed of municipal infrastructure 

services as a whole in many instances.   

 

Several factors drove this rapid urban expansion, some of which include the degeneration of inner cities and the 

preference for living in security estates.  But the largest driver of urban expansion was the well-intended need 

to develop large-scale low-income housing settlements for the poor on the urban periphery.  Reasons for the 

choice of location include: the nature of the low-income housing subsidy that requires a single detached dwelling 

on its own stand of defined size; the availability of large tracts of inexpensive land at the periphery; and 

administrative preference for larger developments (Boshoff, 2014). 
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Figure 1.4: Sterile low-income housing development 

Example of a sterile low-income housing development, designed for residential accommodation.  Note the absence of public open 

space, amenities, movement infrastructure or other land use such as retail. 

 

 

This often resulted in the development of sterile housing projects lacking the key ingredients for sustainable 

human settlements.  Large distances from places of employment opportunities place strain on the finances of 

the poor who have to spend disproportionate amounts of their time and income on transportation.  As a case in 

point Johannesburg over the past twenty years, like most of the larger metropolitan areas in South Africa, 

expanded its spatial footprint far beyond the requirements of natural population and economic growth.  In its 

first 120 years up to the advent of democracy in South Africa, the city grew its footprint to 737 045 955 m2.  In 

the 20 years since, the city expanded its footprint by 181 864 944 m2.  In short, it grew by 20 per cent, as shown 

in Figure 1.5.     

 

The rapid expansion of city footprints also contributes to low density.  Gross density, measured in households 

per hectare, ranges from as low as 0.37 in Mangaung to 8.27 in Johannesburg.  Though Johannesburg has the 

highest density of any South African city, it is low compared to most European cities or cities in the global south 

(cities in the developing world).  Low-density urban sprawl requires massive investment in expanding municipal 

civil and electrical networks, rather than increasing the intensity of use of existing networks.  Such development 

forces the implementation of public transportation systems as the poor do not have access to employment and 

other social opportunities within reasonable distance.  

 

Perversely, though, low densities translate into low ridership on public transportation systems that limit the 

financial viability of such systems.  The Integrated Urban Development Framework (IUDF) notes that providing 

public transport infrastructure will remain very expensive due to the fragmented spatial structure and low 

densities that translate into low ridership and therefore higher operating costs per passenger. 
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Figure 1.5: Rapid growth in Johannesburg’s spatial footprint over the past 20 years 

Growth in Johannesburg’s spatial footprint over the past 130 years, measured in 10-year intervals. Areas in red indicate 

development over the past 20 years, predominantly on the urban periphery.      

 

 

Figure 1.6: Typical South African city densities 

Cape Town (left) has a gross density of 4.37 households per hectare, and eThekwini (right) 4.18 households per hectare.  Note 

the dispersed spatial form of both cities. 
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1.2.2 Carbon-intensive, resource-consumptive cities 

 

South African cities tend to be characterised by low-density, dispersed growth where control over land use takes 

preference over urban form.  The transportation system is dominated by an automobile-orientated, hierarchical 

network, with limited provision for pedestrian sidewalks and cycle lanes.   

 

Cities globally account for over 80 per cent of global resource consumption and pollution.  The South African 

Cities Network (2013: 192) notes that South African cities record per capita CO2 emissions of between 3.7 and 

7.5 energy-related tons, waste production of about 1 000kg per person per annum, and high mean water 

consumption of 223 litres per person per day.  Despite these high levels of resource consumption and carbon 

production, cities are not very efficient.  The Gini coefficient ranges between 0.67 and 0.75 for cities, indicating 

high levels of inequality.  Cities also struggle to create employment at the rates necessary to move the country 

forward in a meaningful way. 

 

Cities have over time generally shifted towards complex, centralised conventional high carbon (CHC) 

infrastructure systems.  Such systems tend to rely on non-renewable resources, and they directly or indirectly 

produce waste or harmful by-products.  Potable water supply systems, for example, deliver water through 

engineered hydrologic and hydraulic components.  The water purification plants and pump stations in these 

systems are generally energy intensive.  The common approach is to increase supply volumes to meet expanding 

demand – this applies not only to water, but electricity as well.  Indeed, water and electricity are categorised as 

trading services in the municipal environment, and cities rely on the sale of these commodities to generate a 

significant portion of operating income.       

 

1.2.3 Insufficient investment in infrastructure for growth 

 

For the past decade or so, cities in general focused their capital budgets on eradicating service access backlogs.  

This was, and remains, an important objective.  But service access backlogs have largely been eradicated, and 

cities also need to invest in infrastructure for growth.  This includes natural population growth and economic 

growth.  In the medium-to-long run, investment in infrastructure for economic growth creates the scope for job 

creation and progressive eradication of poverty, which in turn alleviates the pressure on cities to support the 

urban poor.  In the meantime, infrastructure capacities remain strained.  There are many reported incidences of 

where development applications by large industries, offering both employment opportunities and steady 

municipal revenues, were delayed due to bulk capacity constraints to the point that such investors decided to 

locate elsewhere instead.  The UIDF notes that capacity constraints in electricity will limit economic growth to 

three per cent per annum, and that funding for stormwater infrastructure is woefully insufficient.   The World 

Bank (2009: 22) estimated that the 27 largest municipalities would require some R271 billion in capital 

investment over a ten-year period, 91 per cent of which should be invested in infrastructure for growth and for 

renewal of infrastructure.  The South African Cities Network (2013: 101) estimated higher levels of investment 

needs still, but its findings echo those of the World Bank.  Cities need to increase capital spending on a sustained 

basis, and the lion’s share of investment needs are for growth and renewal of infrastructure.     

 

Investment in conventional infrastructure systems and public amenities such as electricity distribution, landfill 

sites and libraries, though very necessary, is not sufficient anymore.  South African cities now compete in the 

global arena for scarce skills, fixed capital investment, and a share of economic activity.  This requires strategic 

investments in non-traditional assets, services and activities, examples of which include Wi-Fi zones, the 

development of aerotropolis precincts, public rapid transport systems, development of complete streets in 
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compact urban spaces along desired lines, convention centres, more attractive, inclusive, safe and connected 

open space, notable urban art, and more.   

 

Figure 1.7: An example of a complete street 

An artist’s impression of a complete street, allowing for the safe, simultaneous use of the street by pedestrians, motorists and 

cyclists.  Also notice the combination of hard and soft landscaping elements, the use of colour in paving choices, clear signage 

and road markings, and attractive and functional street furniture.  

 

Source: blog.aarp.org 

 

Figure 1.8: Cape Town International Convention Centre 

The Cape Town International Convention Centre, an example of a city strategic investment 

 

Source: www.cticc.co.za 

 

Figure 1.9: BRT station 

Johannesburg bus rapid transport passenger station 

 

Source: Rea Vaya 
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Investment for growth is, for purposes of this toolkit, classified into four categories, namely: 

 

01. New development, generally referred to as “greenfields” development.  Such development is 

unconstrained by existing fixed structures.  Large-scale low-income housing projects, such as the one 

depicted in Figure 1.4, are typical examples of greenfields development. From an asset management 

life cycle point of view new development is seen as asset creation, if the resulting assets will be under 

the control of the city.  

  

02. Redevelopment or “brownfields” development.  There are two types of redevelopment projects, 

namely urban redevelopment projects, and upgrading of infrastructure systems to increase capacity.  

Urban redevelopment projects, also referred to as urban renewal projects, entail the rehabilitation of 

city areas, typically at the scale of a precinct, by renovating or replacing dilapidated buildings with new 

housing, public buildings, parks and roadways, generally in accordance with an urban design plan.   

 

Figure 1.10: Example of an urban renewal project 

Presidential urban renewal project: Mitchells Plain CBD transport interchange in Cape Town 

 

 

 

 

 

 

 

 

 

 

 

 

Source: City of Cape Town 

 

Figure 1.11: Example of upgrading of infrastructure works 

Upgrading of Johannesburg Water’s Olifantsvlei Wastewater Treatment Works to treat residential and industrial effluent more  

efficiently. 

 

Source: City of Johannesburg 

Upgrading or augmentation of infrastructure capacities follows on initial infrastructure installation, the 

capacity of which must now be upgraded to meet the increased demand for infrastructure following an 
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intensification of land use.  Examples of infrastructure upgrades include the widening of roads and 

increasing water distribution pipe sizes. 

 

Brownfields development is constrained by the existence of fixed structures on the site chosen for 

development, causing additional costs to demolish current structures prior to commencing with the 

proposed development.   Redevelopment tends to be costly.  In addition to the costs of demolishment 

and removal of rubble, such investment activities are often located in developed areas where limited 

space is available for on-site storage of construction materials, causing higher transportation costs.  

Where construction takes place in the road reserve or on building fronts adjacent to sidewalks, it may 

be necessary to institute measures to protect pedestrians from the potential dangers of falling building 

rubble and tools, and to limit the spread of dust.  It may also be necessary to implement traffic-calming 

measures around the site.  Inner city redevelopment or projects involving the formalisation and 

upgrading of identified urban nodes also often involve the temporary relocation of residents that further 

adds to the cost of the project.   

 

Redevelopment is generally seen as asset replacement within the context of asset life cycle 

management, if the purpose of the redevelopment is fundamentally the same as that of the structure(s) 

it replaces.   

 

03. Retrofitting is a form of capital investment that adds new features or technology to existing 

structures or systems, to increase efficiency or to add new capability.  Adding bus rapid transport (BRT) 

lanes and stations, or cycles lanes to existing roads are typical examples of retrofitting.  Other examples 

are replacing existing standard windows in a building to double-glazed windows to conserve energy, or 

fitting solar panels to robots in the roads networks after initial installation to switch to renewable energy 

rather than to continue relying on coal-based energy.  From an asset management point of view, the 

construction of BRT stations will be seen as new asset creation, the portion of the road’s capacity 

consumed for installation of the BRT station as decreasing the capacity of the existing road, and 

efficiency retrofits as increasing the capacity of existing infrastructure or buildings.   

 

04. Renewal of infrastructure.   Renewal is capital expenditure on an existing asset which returns 

the service potential of the asset or expected useful life of the asset to that which it had originally.   

      

1.2.4 Insufficient asset care and the need for investment in asset renewal 

 

But while cities need to increase spending in infrastructure, there are strong indications that they are increasingly 

unable to sustain investments in existing infrastructure.  Infrastructure assets in the main are characterised by 

longevity – their life spans are generally measured in decades.  Yet they age, and their condition deteriorates.  

This is inevitable, and will happen even when a city applies robust maintenance management practices.  This is 

because the purpose of maintenance is to ensure that assets reach their intended design lives and are able to 

produce at defined performance standards.  But maintenance can at best slow the effects of ageing.  Moreover, 

many long-life civil infrastructure assets have parabolic condition deterioration curves.  
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Figure 1.12: Typical parabolic condition deterioration curve of civil infrastructure 

 

This means that the rate of deterioration in condition is very slow, and that assets tend to perform according to 

expectations for most of their lives without any significant service-delivery scares along the way. This tends to 

create a false sense of security that assets are in good working order, and will remain so.  Then, towards the 

end of their lives, the deterioration in condition accelerates.  At this point it becomes necessary to reinvest in 

infrastructure to return the service potential or expected life of the asset to that which it had originally. Of course, 

many condition-related events can cause early impairment or failure of infrastructure assets before the end of 

their expected useful lives.  Examples include flood damage, operator error, vandalism, substandard construction 

and overloading. Once infrastructure deteriorates beyond a certain point maintenance becomes insufficient, and 

asset renewal becomes necessary. 

 

The National Treasury, the World Bank, the Financial and Fiscal Commission, the South African Cities Network 

and others have in recent years expressed concern about the state of municipal infrastructure and about the 

insufficiency of asset care, both in asset maintenance and in investment in renewal.  The Cities Network (2013: 

98−102) reports that on aggregate 48 per cent of the service potential or economic benefit of city infrastructure 

has been consumed, deferred maintenance for 2012 amounted to R4,277 million and that asset renewal needs 

exceeded the total of capital subsidies received by R6,404 million.  A sizable renewals backlog is mounting.  

 

Why is this of concern?  The citizenry of South Africa has over successive generations invested in the development 

of municipal and social amenities.  These assets contribute to the fixed capital wealth of the country, underpin 

economic activity and enable the delivery of social goods.  In fact, all economic outputs of cities are dependent 

in one or another way on the ongoing availability of this infrastructure. And as city infrastructures deteriorate, 

service-delivery interruptions increase, causing loss of both investor and business confidence, as well as loss of 

trust by the citizenry that government is capable of providing reliable services. Furthermore, infrastructure in 

poor condition impairs city revenues and often leads to increased expenditures, such as in the form of increases 

in water losses and higher-than-normal repair expenses.    

 

Poor asset care and deteriorating infrastructure not only threaten our current way of life, it also limits 

our growth aspirations.  Reliable infrastructure networks are a precondition for growth, as new infrastructure 

created will generally need to be connected to existing bulk and distribution infrastructure. 
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Any city administration and its residents wish for fiscal stability.  When infrastructure deteriorates beyond a 

certain point, the cost of addressing the mounting renewals backlog can be so large that it threatens the fiscal 

stability of a city.  This in turn may necessitate significant increases in rates and tariffs to finance renewal 

programmes, which unavoidably have severe short-to-medium term impacts on especially poor households and 

small business owners.      

 

Too much or too little infrastructure? 

This toolkit highlights the need to invest in infrastructure to eradicate service access backlogs, to support 

population and economic growth, and generally to create better functioning cities.  The discussion on asset care 

suggests otherwise: it seems cities control asset portfolios of extents beyond their capacities to maintain and 

renew.  So is there too much, or too little infrastructure? The answer is both: cities need to continuously assess 

their asset portfolios for rationalisation, expansion and optimisation to achieve the desired balance between 

investments in infrastructure that: enables economic growth; yields sufficient municipal revenue; and supports 

social upliftment.  Some infrastructure and social amenities become redundant over time due to factors such as 

technological obsolescence, system reconfiguration, evolving city structures and changes in land-use patterns, 

and changes in community behaviour and expectations.  This creates scope for asset rationalisation and 

optimisation, rather than simply continuing to care for assets no longer needed.  And cities will need to continue 

to invest in new infrastructure and the upgrading of current systems if they desire to remain competitive, 

attractive spaces for investment, settlement and economic activity.   

 
CASE STUDY 1: THE NEED FOR ASSET RENEWAL – JUST HOW BADLY CAN INFRASTRUCTURE FAILURE 

AFFECT US? 

 

Load shedding 

Following years of deferred maintenance and renewal 

on its power stations, the national grid was 

experiencing serious strain by early 2015.  It has been 

estimated that capacity constraints and load shedding 

has cost the country some R300 billion since 2008, 

and resulted in 1 million lost jobs. 

 

By late 2014 the power utility was rocked by the silo 

collapse at the Majuba Power Station, and at the start 

of 2015 many units in Eskom’s 27 power stations 

experienced technical faults that required unplanned 

maintenance.  This forced the utility to announce a 

three-month-long period of planned load shedding 

while it tends to urgent maintenance.   

 

Collapsed silo at the Majuba Power Station 

 
 
Source: Andriesvanheerden.wordpress.com 

 

At some points it became necessary for Eskom to implement Stage 3 load shedding while units were taken 

out of service for maintenance. Stage 3 load shedding involves up to nine hours of power cuts in two blocks 

per day to prevent a total collapse of the system.  The impacts of this were felt throughout the nation.  National 

economic output was affected, and economic growth and employment constrained.  It affected people in all 

of their activities, from being subjected to increased traffic congestion due to non-functioning signalling 

systems, and in their preparations for supper at night.   

 

https://andriesvanheerden.files.wordpress.com/2014/11/wpid-majuba-silo-collapse.jpg
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But all of these emergency repairs were just that − a multiyear programme of asset renewal requiring large 

investment, is necessary to move the national grid from beyond fire-fighting mode into a position of reliable 

long-term supply.             

 

Water shedding 

In 2014 the Rand Water pump station at Eikenhof stopped pumping water due to an electricity outage. This 

electricity outage was caused by a faulty substation.  This caused major water outages in the southern and 

western parts of Johannesburg, Krugersdorp and the south-western parts of Tshwane.  There was a back-

substation, but it had been out of service since 2012.   

 

As the system was recovering from the Eikenhof outage, alleged cable theft led to electricity outage at the Rand 

Water Palmiet pump station that supplies water to Ekurhuleni.  The water crises took weeks to resolve, and 

affected dozens of suburbs in all three metros in Gauteng.  Major hospitals, schools, factories, businesses and 

households were affected. 

 

Headline messages: 

1. Poor maintenance and failure to invest in asset renewal can adversely affect society at scale. 
2. There are generally no quick fixes for large failures of strategic infrastructure – sound analysis of 

infrastructure failure modes and risks, and proactive asset life cycle planning culminating in sustained and 
planned investment in asset renewal is a precondition to our desired way of life. 
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1.3 Emerging South African urban policy 

 

There is increasing recognition that the future prosperity of the nation lies in cities, and cities have now become 

the focus of several national strategies.  The following strategies provide direction and principles to be pursued 

in planning for, and the delivery of, infrastructure in urban spaces.  The Spatial Planning and Land Use 

Management Act (SPLUMA) also provides clear principles for infrastructure planning. Hence it is included in the 

policy analysis.  

 

1.3.1 Spatial Planning and Land Use Management Act  

 

SPLUMA provides a comprehensive system for spatial planning and land use management, a key objective of 

which is to guide land development.  The Act provides the following principles in relation to urban infrastructure 

planning and delivery, which require: 

 

01. Spatial justice.  Specific attention must be given to ensure inclusion of persons and areas 

previously excluded, with a particular emphasis on informal areas, which must be incrementally 

upgraded.     

 

02. Spatial sustainability. Land development must be undertaken within the fiscal, institutional 

and administrative means of cities, and must result in viable communities.  Land development must 

be promoted in locations that are sustainable, and urban sprawl must be limited.  This includes 

consideration of all current and future costs to all parties for the provision of infrastructure and 

community services.  

 

03. Efficiency. Land development must optimise the use of existing infrastructure, and decision-

making processes must mininimise negative financial, social, economic or environmental impact.   

 

In support of the above principles, SPLUMA requires: the profiling of engineering infrastructure and services in 

relation to existing needs; the preparation of population forecasts; and also the identification, quantification and 

location of infrastructure requirements for future needs.  Importantly, the Act also requires a municipality to 

determine a spatially-based capital expenditure framework for its development programmes. 

 

1.3.2 National Development Plan (NDP)    

 

The National Planning Commission articulates in the NDP a vision of urban compaction and densification (2012: 

285) to be achieved through affordable, well-located, large-scale, high-density housing development in inner 

cities.  Non-sustainable townships, typically historically black townships and informal settlements, should be 

retrofitted with public infrastructure to pursue sustainability, land value capture and attract private sector 

investment.  Informal settlements should be upgraded, and economic hubs supporting a range of economic 

activity should be developed where sufficient market size exists, or arrangements should be made to integrate 

townships with the wider urban economic network.  Public transport and connecting corridors of development 

should be prioritised for investment to link spatially large concentrations of urban poor into the city mainstream 

life.  Applying internationally accepted principles of transit-oriented development, new urban development and 

infrastructure investment should be concentrated around corridors of mass transit (between poor townships and 

primary nodes), and around current and emerging economic nodes.   
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The National Planning Commission recognises that spatial transformation is an initiative that will require massive 

investment in fixed assets by the public and private sectors over decades, but believes that with strong policy, 

political will and consistent implementation a change in direction is possible in the medium term.   

 

1.3.3 Integrated Urban Development Framework (IUDF) 

 

The IUDF, still in draft form, and taking its cue from the NDP, offers a new take on urban investment by the 

developmental state (September 2014: 6).  It requires the shaping of new spatial forms in settlement and 

movement characterised by urban spaces that promote spatial equality, integration and multifunctionality, where 

transport is integrated and people can easily access varied economic and social opportunities, and sustainable 

infrastructure systems that offer access to all and that facilitate inclusionary economic growth.   

 

Public transport modes should be strengthened; non-motorised transport advanced; and modal and spatial 

integration pursued, which will require investments in infrastructure, ICT technology and operational capacity.  

Nodal-corridor improvements should be pursued through public sector investment and settlement densification 

along priority nodes and corridors, in pursuit of transport-orientated development, and new growth should be 

accommodated in these areas. Importantly, the IUDF recognises the following three concerns:  

 

 

 

According to the Financial and Fiscal Commission (2013: 136) an additional R8 billion is required per annum to 

recapitalise water, sanitation and electricity systems to perform adequately.  The UIDF also notes that funding 

for stormwater infrastructure is woefully insufficient, and that capacity constraints in electricity will limit economic 

growth to 3 per cent per annum.   

        

1.3.4 The Urban Network Strategy (UNS)  

 

The UNS has been designed based on the concept of hierarchical connectedness.  The strategy intends to 

strengthen disadvantaged townships and link them into the functional structure of the city in which they are 

located.  This is done through the creation or strengthening of capital webs in neighbourhood or urban hubs 

through public sector investment via the Neighbourhood Development Partnership Grant (NDPG).  A capital web, 

in this context, is a demarcated area of focussed public sector fixed capital investment that leads to the 

emergence or strengthening of an urban hub that serves as a town centre for the surrounding residential areas. 

 

An urban hub will typically accommodate mixed land use, and offer high-density accommodation, varied services, 

attractive public spaces and an intermodal public transport facility.  It will function as a gateway precinct that 
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will link the secondary urban network (the residential areas surrounding the urban hub) with the established 

primary urban network (main city network).  It is dependent on the existence of public transportation systems 

linking these areas to primary nodes, and also advocates investments along corridors and movement lines. 

 

Figure 1.13: Example of an urban hub with concentrated public sector fixed capital investment 

Urban design framework for Winterveld, a disadvantaged township in the Tshwane metropolitan area.  Note the structured, 

multifunctional design incorporating a variety of land uses including social facilities (e.g. clinic and library), retail, and housing.  

The design is concentrated at the intersection of two major roads to ensure optimum connectivity.  

 

Source: Metroplan 

 

The UNS offers a methodology for the identification of urban hubs at various geographic scales, and list qualifying 

criteria for urban hubs to be recipients of funding from the NDPG. For priority townships, these include being 

located within 7.5 km of the CBD or other primary node, linking to such through some public transport movement 

line, and featuring a minimum population threshold of between 125 000−200 000 people.   
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1.4 Emerging urban policy and implications for 

infrastructure planning and delivery 

 

1.4.1 Spatial form and structure of cities: more compact cities 

 

The spatial form of cities is to be contained, and the pace of urban sprawl must be slackened, resulting in higher-

density, compact urban forms.  Land development should support transport-orientated development that 

concentrates housing development around large public transport points in sufficient densities to ensure the 

viability of public transport systems.  Large-scale low-income development beyond the urban edge does not meet 

this requirement, and instead the focus should be on infill development and construction of low-income housing 

units in inner cities, at or around railway and BRT passenger stations.  This vision has several implications for 

the planning and delivery of housing, infrastructure and social amenities, including: 

 

 A consideration of appropriate low-income housing products for more dense settlements, and the costs 

associated with them 

 

 Since the ideal location for low-income housing units are within the urban edge, in inner cities and 

around transport interfaces where plot sizes are generally smaller than at the urban edge or beyond, 

it is likely that more housing development projects will need to be implemented than is currently the 

case – unless urban high-rise solutions are implemented that, at scale, may be cost prohibitive 

 

 The costs of infrastructure creation and/or upgrading for low-income housing projects are likely to 

increase as development will increasingly be undertaken in brownfields or dense inner city 

environments – this requires cities to revisit cost assumptions, to factor these into infrastructure 

investment models, and to provide for such in budget estimates and grant applications 

 

 Levels of service choices for infrastructure and social amenities for low-income housing will have to be 

appropriate for dense, viable settlements.  This generally means the adoption of higher levels of service. 

      

A word of caution on urban compaction and assumed cost efficiencies.  Urban compaction offers many benefits.  

A key perceived benefit of compaction is cost efficiency: it is widely assumed that infrastructure can be provided 

more cost efficiently to dense or compact spatial forms.  This is, however, not necessarily true in all places and 

instances.  The UN Habitat (2009: 160) notes that research on this topic highlights that the relationship between 

cost efficiency and compact form is much more complex, and that studies of actual developments indicate highly 

variable unit costs between types of infrastructure, topography, geotechnical conditions, available capacity and 

service thresholds.   

 

Case Study 2 below indicates the differences in the capital cost basket for infrastructure and social services to 

low-income households at various densities in greenfield, brownfield and inner city developments, in Ekurhuleni.  

In all instances it is less expensive to develop at lower densities in a greenfields environment.  There are also 

other factors that drive up the costs of high-density low-income developments in city environments.  These 

include higher land costs, higher costs of housing products appropriate for dense development, possible lower 

future financial benefits for the municipality from lower property rates income and possible lower economic 

returns from land that could have been applied for more productive purposes.  On the other hand, increased 

densities also contribute towards more viable public transport systems, and if people are placed in locations 

where they more readily have access to economic opportunities, dependency on the state for financial support 
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is likely to reduce over time.  Hopefully, in time, indigents with access to real economic opportunities will be 

converted into ratepayers, expanding the revenue base of cities.   

 

 
CASE STUDY 2:  CAPITAL COST OF DEVELOPMENT AT VARIOUS LEVELS OF DENSITY 
 

In 2011 Ekurhuleni estimated the capital cost basket of providing infrastructure and social amenities at various 

levels of density, to test the viability of spatial proposals.  At low densities of 35 dwelling units per hectare 

(du/ha) the capital cost basket of inner city development at over R160 000 is double that of greenfields 

development.  This is partly because higher levels of service options must be selected for dense, inner city 

environments, and partly because of higher construction costs in inner city spaces.  Construction activity in 

inner city spaces often also requires traffic-calming measures. Limited space for the on-site storage of 

construction materials requires more deliveries and higher transport costs, and since construction activity 

takes place in active spaces, additional measures are required to make sites safe for pedestrians. Construction 

in inner city spaces also often involves demolition and the removal of building rubble prior to construction of 

the desired structures. These and other factors drive up construction costs in inner city environments.   

 

   

 

The capital cost basket of all forms of development, whether greenfields, brownfields or dense inner city 

environments, decline at higher densities.  But at no point does brownfields or inner city development become 

less costly than greenfields development.  However, from 110 du/ha upward the capital cost basket of 

brownfields development costs less than greenfields development at 35 du/ha.  The equivalent threshold for 

inner city development is from 200 du/ha.   

 

Cities therefore need to be realistic in planning for infrastructure, transport and social amenities on the basis of 

desired densities.  High-density cities in existence generally formed as a result of: 
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None of these conditions exist in South African cities.  Our cities are fairly young, our legislation does not allow 

for highly authoritative, central planning, the majority of the population is already urbanised, the pace of 

urbanisation has relaxed, and city population growth rates have declined.   

 

None of the comments in the preceding paragraphs of 1.4.1 should be interpreted as an argument to discourage 

urban densification or compaction.  Urban and infrastructure planners are simply alerted to cost dynamics. These 

should therefore be factored into investment planning models and budget requests, having also considered 

realistic densities that can be pursued over various planning horizons given population size, growth rates and 

land availability within the urban edge. 

 

1.4.2 Increasing the level and quality of investment in infrastructure and social 

amenities 

 

The level of investment in infrastructure and social amenities will need to be increased, and sustained at levels 

sufficient to: eradicate service access backlogs; accommodate the economic growth potential of cities; provide 

for population growth; retain the capital wealth vested in city assets; and respond to changing social and 

environmental needs.  This requires a shift away from the limited focus of providing basic services, to ongoing 

capital investment in new asset creation, upgrading and reconfiguration of informal settlements and 

infrastructure system capacities, and renewal – both infrastructure systems renewal and urban renewal.   

 

Not only do cities need to raise the level of infrastructure investment and sustain it, they need to improve the 

quality of capital investments. Capital is always limited, and investment choices should seek the greatest possible 

benefit package, in line with the desires of a city’s growth and development strategy. The “quality” of an 

infrastructure investment is determined by the desired outcomes of a city’s strategy.  The South African Cities 

Network identifies four outcome areas for city growth and development strategies, these being (SACN, nd): 

 

01. Productive cities.  Job and wealth creation and fighting poverty form part of the scope of this 

outcome.  Specific focus areas relating to this outcome include economic development and 

transport.  It also requires cities to invest in economic infrastructure. 

 

02. Inclusive cities. This outcome seeks quality of life for all urban dwellers, including access to 

employment and economic opportunities, infrastructure services and social amenities. The 

environment should be safe and secure allowing access to, and participation in, the broad range of 

social benefits that cities offer.  This outcome is concerned with social inclusivity, and includes 

multiple focus areas, some of which are transport, infrastructure services, housing and human 

settlements, and land use planning and management.  

 

03. Well-governed cities. Well-governed and managed cities are desired, and focus areas include 

public infrastructure investment and asset management. 

 

04. Sustainable cities.  City development strategies must recognise and respond to the reality of 

finite resources, and respond positively to climate challenges.  Key priorities include:  

a. renewable energy and waste-to-energy strategies 

b. biodiversity, energy conservation 

c. green building standards 

d. sustainable public transport 

e. moving towards carbon-neutral cities.  
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But the notion of sustainability is not limited to green matters only. It also includes: 

 

a. quality of life 

b. the cost of living 

c. efficiency in providing infrastructure services 

d. the costs of providing sustainable services.    

 

Quality of infrastructure therefore has multiple dimensions, and infrastructure investments must pursue multiple 

objectives. Increasingly, cities will, for example, have to migrate towards greener infrastructure technologies, 

and will have to identify green retrofitting opportunities in their infrastructure renewal programmes, in order to 

meet international climate change and carbon targets.  To ensure full social integration, higher levels of service 

for both infrastructure and social amenities should be pursued across the board, financial viability permitting.  To 

ensure financial viability in the longer run, cities will have to balance investment for social purposes and those 

that increase their revenue base.  Infrastructure investments should pursue wealth creation, limiting 

dependencies on cities’ coffers and those of other spheres of government.    

 

This Cities Infrastructure Delivery and Management System (CIDMS) Toolkit supports investment decision 

making in line with stated city strategic outcomes and objectives.  It provides guidance on how to construct an 

asset management system that is both responsive to city strategy and that informs and strengthens city strategy. 

This is achieved through an asset management policy and strategy aligned to the city strategy, and a multicriteria  

decision support system to evaluate the benefits and costs of investment opportunities, again aligned to strategic 

outcomes.  These matters are dealt with in Module 2: Establishment of an Asset Management System in Part 1 

of this toolkit.   

 

In addition, this toolkit also provides methodologies, guidelines and quantitative techniques for the financial and 

economic appraisal of capital investment proposals in Module 6: Investment Planning and Budgeting.  These 

include financial appraisal techniques such as Net Present Value (NPV), Internal Rate of Return (IRR) and Benefit-

Cost Analysis (BCA).  This is to ensure that cities make financially sound investment decisions that do not 

adversely affect their long-term financial sustainability.   

 

This toolkit also supports planning around appropriate levels and standards for urban spaces by offering an 

extensive range of levels and standards of service hierarchies for municipal infrastructure and social amenities, 

as well as methodologies for: 

 

(1) spatially determining appropriate catchment sizes and travelling distances for municipal services   

(2) spatially profiling the state of service provision in a city.   

 

These tools and techniques are presented in Module 4: Service Profiling and Future Demand in Part 2 of this 

toolkit.            

 

1.4.3 Spatial prioritisation and focusing of infrastructure investment 

 

It is natural to want to spread a city’s capital budget across all wards, thereby ensuring spatial equality.  Indeed, 

this is the approach followed by most cities over the past decade or so.  But this approach is not in the best 

interests of a city.   
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This is because: 

 

(1) capital funding will always be limited, 

(2) a city’s structure changes over time, and various suburban spaces will invariably find themselves in different 

phases of development, decline and renewal, necessitating different infrastructure responses, and  

(3) infrastructure investment is one of the few, but powerful levers a city has at its disposal to influence urban 

shape, internal structure and fabric.   

 

These factors all point to the need to prioritise infrastructure investment spatially: 

 

01. Capital funding spread equally over city spaces has negligible impact.  Funding, 

whether in public or private organisations, is always limited relative to needs.  Economists refer to 

this as the basic economic problem.  Applied to cities, there is increasing recognition that there 

simply isn’t sufficient funding available to spread equitably across a city, and for which scale capital 

investment benefits become insignificant.   

 

To illustrate this point, consider a city with a municipal area spanning 2 000 km2, which equates to 

200 000 ha.  Assuming that the city has a sizeable capital budget of R10 billion per annum, and it 

wishes to spread that equally across the municipal space, the investment per hectare amounts to 

a meagre R50 000/ha, which generally is not sufficient to provide infrastructure and social 

amenities for even one household.  This reality forces cities to prioritise infrastructure 

investment spatially, and to focus investments in particular spatial locations, to achieve 

value-for-money investments.  

 

02. Changing city structures and different phases of development.  Over time, city 

structures tend to migrate from a monocentric to polycentric form. A monocentric city structure is 

one with a dominant core, the Central Business District (CBD), which is the hub of economic activity 

and employment in the city.  A polycentric city is generally one with a weak, diffused core, and 

several competing primary nodes.  Employment opportunities in a polycentric city is dispersed.  

 

Figure 1.14: Configurations of monocentric and polycentric cities 

 

 

As cities migrate from a monocentric to polycentric structure, various areas at suburban scale 

invariably find themselves in a state of development, growth, decline or renewal.  This 
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necessitates a spatially nuanced urban planning and infrastructure asset management 

set of responses responsive to both the overarching strategic spatial vision for the city, 

and the needs of a suburban area depending on its development status.  For example: if a 

city desires a strong urban core and the CBD has been in decline for a few years, the appropriate 

response would be to develop a CDB design framework with the objective of revitalising the CBD, 

typically as an urban renewal programme.  

 

Such a project would typically require focused, sizeable capital investment in that space to, for 

example, upgrade or renew infrastructure capacities, introduce additional social amenities, 

reconfigure street layouts, retrofit the CBD to improve public transportation and develop complete 

streets.  

 

03. Infrastructure investment as a lever.  A city should have a strategic spatial vision for itself, 

which should be articulated in its Spatial Development Framework (SDF). In a South African city, 

there will be several hundred thousand to millions of actors simultaneously making decisions on 

accommodation and movement that may shape a city other than the one desired in the SDF.  

Fortunately a city has few, but very powerful instruments at its disposal to ensure the successful 

implementation of its spatial vision.  These include control of land use, development applications, 

and the type, size and location of infrastructure investment.   

  

The principle of spatial prioritisation is increasingly acknowledged and applied in city spaces.  The National 

Treasury’s Urban Networks’ Strategy is founded on the principle of hierarchical connectedness, and calls for the 

spatial prioritisation of investment within defined spatial zones of intervention. The Neighborhood Development 

Programme of the National Treasury produced the “Urban Hub Design Toolkit” to assist municipalities to identify, 

evaluate and develop hubs in relation to the overarching urban network. 
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Figure 1.15: Urban network concept 

The urban network concept, indicating network elements such as the CBD, corridors and townships to be connected to developed 

areas, as well as desired interventions for various network elements 

 

Source: NDP Urban Hub Toolkit 

 

 

 

The National Treasury’s Integrated Cities Development Grant (ICDC) likewise has a spatial orientation, requiring 

investments to contribute to, among other aspects, support high-density corridor development.  SPLUMA by its 

very nature also adopts a spatial approach. SPLUMA and the various urban policies and strategies discussed in 

preceding sections generally indicate a preference for spatially-focused infrastructure investment in informal 

settlements and their incremental upgrading, in inner city spaces, in primary nodes, and along transit-oriented 

development corridors.   

 

This toolkit offers various techniques and tools to assist city planners in constructing robust SDFs. These take 

into account infrastructure capacities; the current state of service provision; the condition of the infrastructure 

and risk exposure; and the capital cost of infrastructure development across the surface of the municipal area. 
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1.4.4 Towards greater resource efficiency 

 

Cities will increasingly need to become carbon-neutral spaces. They will also need to take steps to become more 

resource efficient, especially with regards to the consumption of water and energy, as well as focus on curbing 

the generation of wastes.  This will necessitate incremental green retrofitting or reconfiguration of existing 

infrastructure systems and municipal building portfolios. Future infrastructure planning and investments should 

increasingly focus on reducing and reusing scarce natural resources, for example by converting waste to energy.  

This will be challenging.  Municipal potable water and electricity distribution systems to date have tended to be 

supply focused, and have become major sources of revenue for cities.  The introduction of green building codes 

and the installation of site-specific energy technologies such as solar panels and heat pumps at scale will reduce 

dependency on carbon-intensive power plants and will assist in cities becoming more carbon friendly.  The 

implementation of such programmes for low-income housing units is also likely to be advantageous to cities as 

the benefits of savings in bulk purchase costs of electricity that is supplied to these households either free or at 

subsidised rates will alleviate cost pressures.  But when the approach is followed with medium-to-high income 

households, cities are likely to suffer revenue losses.            

 

Greater resource efficiency also means optimising existing infrastructure capacities, and managing the demand 

for infrastructure services by means of spatial optimisation.  Tools and techniques for doing so are provided in 

Module 5: Demand. The choice of location of infrastructure development also influences the cost of construction, 

due to factors such as slope and soil conditions.  Module 5 further provides a spatial capital cost premium 

development surface tool to assist cities to make optimum locational choices for infrastructure, all other things 

being equal.      

 

1.5 Transparency agenda 

 

Transparency and accountability are key features of good governance and of constitutional democracies such as 

South Africa.  They are also necessary conditions for forging trust with society, including the local community 

which the city serves, the investment community and other stakeholders. 

 

Section 195 of the Constitution of the Republic of South Africa requires, amongst other, that public administration 

must be accountable, and that transparency must be fostered by providing the public with timely, accessible and 

accurate information – these requirements apply to all organs of state, including municipalities.  

 

South Africa, through the National Treasury, is a founding member of the Open Government Partnership (OGP) 

that, by 2016, boasted some seventy governments as members.  The OGP is a multilateral initiative dedicated 

to promoting transparency, empowering citizens, fighting corruption, and employing technology to strengthen 

governance.  It does so by securing commitments from governments with respect to the above.  To become a 

member of OGP, participating countries must endorse a high-level Open Government Declaration, present a 

country action plan developed with public consultation, and commit to independent reporting on their progress 

in implementing the action plan. 

 

Transparency and accountability on decisions relating to infrastructure are of major importance to society, 

considering that it affects economic performance, employment, investment, taxes and quality of life.  SANS 

55001: Asset Management – Management Systems – Requirements, states various requirements for creating 

awareness and communicating with relevant stakeholders.  Section 2.2.4 provides more guidance on awareness 
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and communication aimed at empowering stakeholders, and creating and building a  culture of transparency and 

accountability.   

 

 

1.6 How to use this toolkit  

 

1.6.1 Overall approach and lay-out of this toolkit  

 

Government’s Standard for Infrastructure Procurement and Delivery Management (SIPDM) is aimed at improving 

performance on the delivery of infrastructure.  The overall premise is that good planning is a prerequisite to the 

delivery of quality infrastructure.  This toolkit follows suit and adopts an infrastructure asset management 

approach to ensure robust planning that will result in relevant, viable city infrastructure and social amenity 

portfolios of assets.   

 

The CIDMS Toolkit comprises 12 modules as shown in Figure 1.16.  Module 1 describes key national requirements 

for urban infrastructure, and establishes the normative framework for CIDMS.  Module 2 introduces the CIDMS 

and describes the approach to identifying stakeholders and their requirements, and to establishing AM policy and 

strategy.  Module 3 presents the asset data model and provides guidance on the profiling of infrastructure for 

purposes of developing a state of city assets report that establishes current infrastructure capabilities, risks, 

constraints and lifecycle needs. 

 

Module 4 provides the approach and techniques used to profile customers, determine their needs, and to establish 

levels and standards of service with respect to infrastructure and community service packages.  Module 5 

focusses on future demand, inclusive of estimating and spatially apportioning future demand as well as demand 

management strategies for all major infrastructure services.  Module 5 also emphasises the need for sustainable 

practices, planning for climate change resilience and the adoption of green infrastructure technologies as 

appropriate.   

 

Armed with knowledge and informed estimates on current infrastructure capacities and needs, current and future 

levels of service and demand, it is possible to proceed with lifecycle planning.  Module 6 provides processes and 

techniques for developing lifecycle strategies and plans per asset portfolio.  Module 7 offers guidance on the 

preparation of AM plans and how these feed into and are directed by the city strategic AM plan.  Note that this 

first version of the toolkit does not focus in detail on infrastructure operations and maintenance, though these 

are critical activities within the asset life cycle.  The focus is instead on capital works such as new construction, 

upgrading and renewal. However, operations and maintenance are still included in life cycle strategies and 

planning, and financial feasibility assessment.   

 

Module 8 provides the approach and methodology for infrastructure investment appraisal and prioritisation.  

Several asset portfolios in the city space, such as roads and stormwater, are not revenue-generating and 

conventional appraisal techniques are not suitable to assess proposed projects.  Likewise, some insight and 

interpretation is required to assess the benefits of activities such maintenance expenditure, risk reduction or 

other “soft” benefits such as social upliftment.  On the other hand, attractive project proposals are sometimes 

associated with negative externalities such as environment degradation, noise pollution and other adverse 

impacts.  This module therefore defines benefits and costs for major infrastructure services.  It offers investment 

appraisal techniques at the level of project proposals.  Ultimately, though, cities are faced with capital constraints 

and have to make difficult choices regarding which projects to include in capital budgets from a range of 
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infrastructure services.  To this end Module 8 also presents a multi-criteria analysis system to enable 

prioritisation. 

 

Figure 1.16: Lay-out and logic of the CIDMS toolkit 
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ModuZzZles 9 – 11 articulate the infrastructure procurement and delivery system, inclusive of contracting 

methods, processes, controls and governance arrangements.  This suite of modules also provides guidance on 

the packaging of programmes and projects in line with the requirements of mSCOA. 

 

Module 12 describes AM enablers.  It defines key roles, competencies and organisational arrangements for AM.  

It describes the approach to the review and improvement of the AM system, offers guidance on the packaging 

of AM plans, and presents high-level functionality requirements for AM information systems. 

 

Many topics are included in the scope of this toolkit, and most are dealt with thoroughly in it.  In several instances 

though, good manuals and guidelines already exist that extensively and authoritatively deal with specialist topics 

peripheral to this toolkit.  Users of this toolkit are referred to these sources for additional reading where 

considered appropriate.  Nonetheless, it will be possible for users of this toolkit to use this source to fully design, 

implement and operate the Cities Infrastructure Delivery and Management System.     

 

1.6.2 Words matter 

 

This toolkit uses many words such as assets, capital and maintenance, which users will immediately recognise, 

and others which they may not. It is natural to accept familiar words at face value, and to ignore the definitions 

for such words.  This is not advisable.  The practice of infrastructure asset management, as noted before, is a 

multidisciplinary one, involving engineers, accountants, financial analysts, economists, social science 

practitioners and urban planners.  All attach their own meaning to words.   

 

This toolkit concerns itself with planning and delivering infrastructure assets and other community assets such 

as recreation facilities and cemeteries.  But what is an “asset”?  When asked for a definition of an asset, most 

people will probably say an asset is something you own that is of value to you.  But the accounting definition of 

an asset is very different.  It states that an asset is a resource owned or controlled by an entity as a result of 

past events and from which future economic benefits or service potential are expected to flow to the entity.  

Analysis of this definition shows that ownership is not necessary, one merely has to have control over the 

resource.  And it is not enough that the resource has value right now, it has to deliver benefits in the future.  In 

the case of assets such as infrastructure systems and social amenities, the future span of those benefits must 

be for a period longer than twelve months.   

 

The complexity doesn’t stop there.  What in practice is an asset: the totality of a city’s potable water supply 

system, consisting of many facilities such as water treatment plants, reservoirs, pressure towers and pump 

stations, or the facilities themselves?  Or is an asset the major elements comprising facilities, such as pumps 

and motors?  What if a city doesn’t have just one, but several water supply systems?  Detailed guidance on what 

is considered an asset is provided in Module 3: Asset data model. 

 

The take-home message here is that users are advised to read all definitions offered in this toolkit very carefully.  

Defining terms are generally provided in this toolkit wherever they first appear, and a glossary of all terms is 

included at the start of the toolkit for easy reference.   
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1.7 Summary 

 

The future prosperity of South Africa will be determined by the ability of cities to: accelerate economic growth, 

wealth and job creation; to develop well-functioning and attractive urban spaces that promote social upliftment 

and inclusion, that are also climate resilient and well governed.  Infrastructure systems and social amenities are 

critical enablers to achieving these outcomes.  Accordingly, cities need to not only increase the pace of investment 

in infrastructure, but improve the quality thereof, and then sustain both the higher levels and quality of 

infrastructure investment.  This requires across-the-board investment to eradicate service access backlogs, to 

reshape cities to become more inclusionary, to function better and to become more resource efficient. It also 

requires investment in infrastructure for population and economic growth.  Existing infrastructure is the backbone 

of the city, and requires ongoing investment in renewal to ensure that the growth aspirations of cities are not 

impaired. 

 

This toolkit presents best practice processes and techniques to assist cities to specifically deal with current urban 

challenges and to respond to the vision articulated in the National Development Plan and emerging urban policies.  

Practices are nuanced to enable the adoption of a relevant suite of practices depending on the capacity of each 

city.         

  



Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © 32 

References 
 

Boshoff, L.  Evidence-Based Spatial Analysis for Improved Urban Planning and Management.  March 2014.  

Presented at the Annual World Bank Conference on Land And Poverty. Paper available at: 

http://www.iatconsulting.co.za/publications/Annual%20World%20Bank%20Conference%20on%20Land%20an

d%20Poverty%202014%20LB%20paper%20final%20v3.pdf (accessed on 14 December 2014).  

Boshoff, L.; Cartwright, A.; Coovadia,Y.; Fani, L.; Graham, N.; Hunter, R.; Palmer, I.; Viljoen, J  & Welgemoed, 

W.  April 2013.  2013 State of City Finances: Towards sustainable municipal finances.  Johannesburg: South 

African Cities Network.   

Burdett, R & Sudjic, D.  2011.  Living in the Endless City: The Urban Age Project by the London School of 

Economics and Deutsche Bank’s Alfred Herrhausen Society.  London: Phaidon Press Ltd., 292. ISBN: 978 0 7148 

6118 0.  

Coyle, S.  Sustainable and Resilient Communities: A Comprehensive Action Plan for Towns, Cities, and Regions. 

2011.   New Jersey: John Wiley & Sons Inc.  ISBN: 987-0-470-53647-6.   

Department of Cooperative Governance.  September 2014.   Integrated Urban Development Framework, Draft 

5.1.  Available at: http://www.cogta.gov.za/index.php/iudf (accessed on 21 May 2015). 

Financial and Fiscal Commission.  2014/15 Technical Report: Chapter 8: Challenges, Constraints and Best 

Practices in Rehabilitating Water and Electricity Distribution Infrastructure. Submission for the 2014/15 Division 

of Revenue. 

 

Urban Hub Design Toolkit.  The Municipal Guide: Getting your hub started.  Neighbourhood Development 

Programme.  National Treasury.  2014. 

 

International Standards Organisation (ISO). 1 July 2010.  ISO 10845-1:2010. Construction procurement − 

Part 1: Processes, methods and procedures, 1st ed.  Geneva.  Reference number: ISO10845-1:2010(E). ICS 

91.010.20. 

 

International Standards Organisation (ISO).  15 January 2011.  ISO 10845-2:2011. Construction procurement 

− Part 2: Formatting and compilation of procurement documentation, 1st ed.  Geneva.  Reference number: 

ISO10845-2:2011(E). ICS 91.010.20. 

 

International Standards Organisation (ISO).  15 January 2011.  ISO 10845-3:2011. Construction procurement 

− Part 3: Standard conditions of tender, 1st ed.  Geneva.  Reference number: ISO10845-3:2011(E). ICS 

91.010.20. 

 

International Standards Organisation (ISO).  15 January 2011.   ISO 10845-4:2011. Construction procurement 

− Part 4: Standard conditions for the calling for expressions of interest, 1st ed.  Geneva.  Reference number: 

ISO10845-4:2011(E). ICS 91.010.20. 

 

International Standards Organisation (ISO).  15 January 2011.  ISO 10845-5:2011. Construction procurement — 

Part 5: Participation of targeted enterprises in contracts, 1st ed.  Geneva.  Reference number: ISO10845-

5:2011(E). ICS 91.010.20. 

http://www.iatconsulting.co.za/publications/Annual%20World%20Bank%20Conference%20on%20Land%20and%20Poverty%202014%20LB%20paper%20final%20v3.pdf
http://www.iatconsulting.co.za/publications/Annual%20World%20Bank%20Conference%20on%20Land%20and%20Poverty%202014%20LB%20paper%20final%20v3.pdf
http://www.cogta.gov.za/index.php/iudf


Cities Infrastructure Delivery and Management Systems (CIDMS) – Manual, 2015 © 33 

 

International Standards Organisation (ISO).  15 January 2011.  ISO 10845-6:2011. Construction procurement − 

Part 6: Participation of targeted partners in joint ventures in contracts, 1st ed. Geneva.  Reference number: 

ISO10845-6:2011(E). ICS 91.010.20. 

 

International Standards Organisation (ISO).  15 January 2011.   ISO 10845-7:2011 Construction procurement − 

Part 7: Participation of local enterprises and labour in contracts, 1st ed.  Geneva.  Reference number: ISO10845-

7:2011(E). ICS 91.010.20. 

 

International Standards Organisation (ISO). 15 January 2014. ISO 55000: 2014. Asset management − Overview, 

principles and terminology, 1st ed.  Geneva.  Reference number: ISO55000: 2014(E). 

 

International Standards Organisation (ISO). 15 January 2014.  ISO 55001: 2014. Asset management − 

Management systems – Requirements, 1st ed.  Geneva.  Reference number: ISO55001: 2014(E). 

 

International Standards Organisation (ISO). 15 January 2014.  ISO 55002: 2014. Asset management − 

Management systems − Guidelines for the application of ISO 55001, 1st ed.  Geneva.  Reference number: 

ISO55002: 2014(E).     

 

International Standards Organisation (ISO). 15 March 2014. ISO 6701-1: 2014. Building and civil engineering 

works − vocabulary − Part 1: General Terms, 4th ed.  Geneva.  Reference number: ISO6707-1:2014(E).  ICS 

01.040.93, 93.010, 01.040.91, 91.010.01. 

 

National Asset Management Steering (NAMS) & Institute of Public Works Engineering Australasia (IPWEA).  2011.  

International Infrastructure Management Manual, Version 4.  New Zealand: Association of Local Government 

Engineering NZ Inc. (Ingenium) NAMS Group. ISBN: 0 473-10685-X. 

 

National Planning Commission.  National Development Plan – 2030. 2012. Pretoria: The Presidency of the 

Republic of South Africa.  ISBN: 978-0-621-41180-5. 

UN Habitat.  2009.  Planning Sustainable Cities.  Global Report on Human Settlements.  London: Earthscan. 

ISBN: 978-1-84407-899-8. 

World Bank.  July 2009.  The South African Urban Agenda: Municipal Infrastructure Finance.  Summary Report.  

Second draft.  Washington, US. 

Republic of South Africa.  Constitution of the Republic of South Africa No. 108 of 1996. 

 

Open Government Partnership.  What is the Open Government Partnership?  Source: 

http://www.opengovpartnership.org/about.  Date accessed: 18 October 2016. 

 

http://www.opengovpartnership.org/about

