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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.
AFFIRMABLE BUSINESS ENTERPRISE
A business that adheres to statutory labour
practices, is a legal entity, is registered with
the Receiver of Revenue and is a continuing
independent enterprise for profit, owned at
least two thirds by one or more PDIs (Previously
Disadvantaged Individuals)
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”.
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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 servicedelivery 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.
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.
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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.

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.

ASSET MANAGEMENT STRATEGY (IIMM)
The high-level, long-term approach to asset
management including asset management
action plans and objectives for managing the
assets.

AUTHORISED PERSON
The municipal manager, chief executive or the
appropriately delegated authority to award,
cancel, amend, extend or transfer a contract or
order.

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.

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.

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).

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.
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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.

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.
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CONTRACTOR
Person or organisations who contract with the
employer to provide goods or services or any
combination thereof covered by the contract.

CUSTOMER PROFILE
A summarised version of the customer database,
quantifying the number of customers for a
specific geographic area.

CONSTANT PRICE
Price excluding adjustment for inflation.

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.

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.
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.

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.

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

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.

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:

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.

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.

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.
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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.

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

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.

INTANGIBLES
A component that is difficult to quantify in a
measurable way.

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.
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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.
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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 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.

X

CIDMS Management Companion 2018

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.
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.
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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.
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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 DECISIONMAKING 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.
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:
• A formal process to identify and prioritise
all potential solutions with consideration of
financial viability, social and environmental
responsibility and cultural outcomes
• 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.
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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
are dispersed.
PORTFOLIO
To be read in context, as follows:
• Asset portfolio: a grouping of assets to deliver
a range of services associated 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.
• In relation to infrastructure procurement and
delivery management: a collection of projects
or programs 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.
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PROCESS (ISO 55 000)
Set of interrelated or interacting activities, which
transform 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:
• an unique set of coordinated and controlled
processes and activities;
• undertaken to achieve a specific objective(s)
according to specifications;
• within a defined timeframe (start and end
dates);
• that consume resources (e.g. funds, labour,
materials and equipment); and
• is confined by a control budget.
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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:
• performs an institutional function on behalf of
the organ of state or acquires the use of state
property for its own commercial purposes; and
• assumes substantial financial, technical and
operational risks in connection with the
performance of the institutional function or
use of state property; and
• receives a benefit for performing the
institutional function or from utilising the state
property, either by way of:
• 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
• charges or fees to be collected by the private
party from users or customers of a service
provided to them; or
• a combination of such consideration and
such charges or fees.
QUALITY
Totality of features and characteristics of a
product or service that bear 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.
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.
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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 interinstitutional relations and the principles of
participation, cooperation and coordination.
SMALL MEDIUM MICRO ENTERPRISE
A business in which one or more of the following
apply:
• fewer than 5 full-time employees
• an annual turnover of R150 000
• assets (excluding property) of R100 000
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.
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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.

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.

TENDER COMMITTEE
A
committee
who
adjudicate
the
recommendation of the evaluation committee.
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.
UPGRADING
The replacement of an asset or addition/
replacement of an asset component, which
materially improves the original service potential
of the asset.
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ACRONYMS
AADD
ABE
AC
AFS
AM
AMP
AR
BAC
BCA
BNR
CAPEX
CBD
CCTV
CG
CIDB
CIIP
CIPDP
CO 2
COD
CPI
CPS
CRC
CSIR
CV
DCF
DEA
DORA
DPRN
DRC
DRDLR

DU
DWF
DWS
EAC
ECC
ECI
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Annual average daily demand
Affirmable business enterprise
Actual cost
Annual financial statements
Asset management
Asset management plan
Asset register
Budget at completion
Benefit-cost analysis
Biological nutrient removal
Capital expenditure
Central business district
Closed circuit television camera
Condition grade
Construction Industry Development
Board
City integrated infrastructure plan
City infrastructure programme
delivery plan
Carbon dioxide
Chemical oxygen demand
Cost performance index
Construction procurement strategy
Current replacement cost
Council for Scientific and Industrial
Research
Cost variance
Discounted cash flow
Department of Environmental
Affairs
Division of Revenue Act
Depreciation
Depreciated replacement cost
Department of Rural Development
and Land Reform
Dwelling unit
Dry weather flow
Department of Water and Sanitation
Estimate at completion
NEC3 Engineering and Construction
Contract
Early contractor involvement

ECSA
ECSC
EIA
EPWP
ETC
EUL
EV
EVM
FAR
FIDIC
FMECA
FY
FYTD
GCC
GDP
GDS
GFMAM
GFS
GIS
GL
GRAP
GVA
HA
IAM
IAMP
IAS
ICDG
ICE
ICT
IDMS
IDP

Engineering Council of South Africa
NEC3 Engineering and Construction
Short Contract
Environmental impact assessment
Expanded Public Works Programme
Estimate to completion
Expected useful life
Earned value
Earned value management
Financial asset register
International Federation of
Consulting Engineers
Failure modes, effects and criticality
analysis
Financial year
Financial year to date
SAICE General Conditions of
Contract for Construction Works
Gross domestic product
Growth and development strategy
Global Forum for Maintenance and
Asset Management
Government financial statistics
Geographic information system
General ledger
Generally recognised accounting
practice
Gross value add
Hectare
Infrastructure asset management
Infrastructure asset management
(also see AMP)
International Accounting Standards
Integrated Cities Development
Grant
Institution of Civil Engineers
Information and communication
technology
Infrastructure delivery management
system
Integrated development plan
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IIMM
IRR
ISO
IT
JBCC
Kℓ
KM
KWH
KPI
LED
LGIAMG
LOS
M2
MBR
MCA
MEA
MFMA
MIG
MSCOA
MTREF
MVA
MWA
NEMA
NDG
NDP
NEC
NT
O&M
OPEX
PBA
PC

International Infrastructure
Management Manual
Internal rate of return
International Standards
Organisation
Information technology
Joint Building Contracts Committee
Kilolitre
Kilometre
Kilowatt per hour
Key performance indicators
Local economic development
Local Government Infrastructure
Asset Management Guidelines
Level of service
Square metre
Membrane bioreactor
Multi-criteria analysis
Modern equivalent asset
Municipal Finance Management
Act, No. 56 of 2003
Municipal Infrastructure Grant
Municipal standard chart of
accounts
Medium-Term Revenue and
Expenditure Framework
Megavolt-Ampere (unit of electrical
power)
JBCC Minor Works Agreement
National Environmental
Management Act, No. 107 of 1998
Neighbourhood Development
Grant
National Development Plan - 2030
New Engineering Contract
National Treasury
Operations and maintenance
Operating expenditure
JBCC Principal Building Agreement
Percentage complete

PV

PPE
PPP
PSC
PSI
PSP
PSSC
PST
QA
R
RCM
RDBMS
ROA
RUL
RV
SAICE
SANRAL
SANS
SC
SCM
SCOA
SDBIP
SDF
SG
SIPDP
SSC
SST
SLA
SMME
SPLUMA

Planned value A metric used in
project management performance
measurement
Present value Relates to the time
value of money in investment
appraisal
Property, plant and equipment
Public private partnership
NEC3 Professional Services Contract
Public service industries
Professional service provider
NEC3 Professional Services Short
Contract
Primary settling tank
Quality assurance
Rand
Reliability-centred maintenance
Relational database management
system
Return on assets
Remaining useful life
Residual value
South African Institute of Civil
Engineering
South African National Roads
Agency
South African National Standard
NEC3 Supply Contract
Supply chain management
Standard Chart of Accounts
Service delivery and budget
improvement plan
Spatial development framework
Surveyor General
Sector infrastructure programme
delivery plan
NEC3 Supply Short Contract
Secondary settling tank
Service level agreement
Small medium micro enterprise
Spatial Planning and Land Use
Management Act No. 16 of 2013
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SPSC
SPI
SV
TSC
TSSC
UFW
V
VAC
VAR
VIP
WACC
WBS
WSP
WTW
WWF
WWTW
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CIDB Standard Professional Service
Contract
Schedule performance indicator
Schedule variance
NEC3 Term Service Contract
NEC3 Term Service Short Contract
Unaccounted for water
Volt (unit of electrical potential)
Variance at completion
Valuation asset register
Ventilated improved pit toilet
Weighted average cost of capital
Work breakdown structure
Water service provider
Water treatment works
Wet weather flow
Waste-water treatment works
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1.

PURPOSE AND SCOPE OF THE 			
CIDMS TOOLKIT

1.1

Scope and importance of city infrastructure portfolios

Cities are pivotal to inclusive economic growth in South Africa. The eight metropolitan cities contain
well over 60% of the country’s population and produce 57% of national economic output.

54% of the global population lives in cities

64% of the South African population lives in cities

South Africa’s eight metropolitan cities produce 57% of national economic outout

Between 1996 and 2012, the national economy grew by 59% while the economies
of the eight metros grew by 79%

FIGURE 1.1: The importance of cities
Cities own or otherwise control extensive portfolios of infrastructure that typically include:
• Customer care centers and service facilities
such as payment and information centers,
vehicle testing stations and building plan
offices
• Community facilities or social amenities such
as community halls, cemeteries and sports and
recreation facilities
• Community protection facilities, such as
fire and ambulance stations, and disaster
management centers
• Electricity and energy

• Information, technology and communication
networks
• Operational facilities such as administrative
buildings, depots and stores
• Potable water supply systems
• Roads and stormwater networks
• Sanitation systems
• Solid waste collection, recycling and disposal
systems
• Transportation infrastructure such as bus rapid
transportation (BRT) facilities

In addition to the above, cities also have large real estate portfolios that furthermore include housing
portfolios and investment properties.
Much of this infrastructure is either taken for granted or not noticed at all. A large portion of
infrastructure, such as pipes, cables and road sub-structures and earthworks lie underground and are
therefore not visible. Many sizeable infrastructure facilities such as sewerage treatment facilities or
landfill sites are located at the urban periphery and are therefore not normally seen.
But infrastructure underpins all of our economic, social and cultural activities and exchanges. South
Africa’s aspirations for inclusive economic growth, the eradication of poverty, social upliftment and
cohesion are all dependent on the provision of timely, well-located and quality infrastructure and
services. It is for this reason that infrastructure is one of twelve key pillars or measures of a country’s
global competitiveness, as measured by the World Economic Forum.

1.1
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FIGURE 1.2: Urban infrastructure surrounds us

1.2

Urban infrastructure challenges

Cities around the globe face a variety of urban
infrastructure challenges. These generally
range from:

South African cities face all of the above
challenges as well as the following – not
presented in any particular order:

• Decisions about the optimal allocation
of limited funds to investment in new
infrastructure for growth, and investment in
infrastructure renewal;
• Challenges in profiling existing infrastructure,
their capacities, condition and rates of asset
failure;
• The need to adapt to climate change and the
adoption of carbon-neutral, resource efficient
infrastructure;
• A limited pool of expertise to manage complex
infrastructure systems and asset portfolios;
• Increased regulation and stakeholder
expectations about how infrastructure is
delivered and managed; and
• Cost pressures.

01

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 by rapid urban expansion
outpacing the roll-out of public transportation.
This requires urban spatial transformation to
achieve more compact, inclusive and functionally
connected cities.

02

ERADICATING HOUSING & SERVICE
ACCESS BACKLOGS FOR THE POOR

1.2
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03

INVESTMENT IN INFRASTRUCTURE RENEWAL

There are strong indications that cities’ infrastructure are deteriorating and increasingly in need of
renewal. Why is this of concern? 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 way or another 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 higherthan-normal repair expenses.

04

INSUFFICIENT INVESTMENT IN INFRASTRUCTURE FOR GROWTH

By 2016, it was estimated that South Africa’s urban population will grow by about 15 million people
by 2050. This is equivalent to three times the population of New Zealand, or five times the size of the
core city of Johannesburg.
Finally, it is expected that South Africa’s urban population will grow by another 15
million by 2050

This is the equivalent of almost five times the population of Johannesburg

FIGURE 1.3: South African urban population growth challenges
Investment in infrastructure for growth will require not only conventional infrastructure creation
for new housholds and non-residential uses, but also investment in:

Catalytic land development to create
competitive economic and social
advantages

Greenfield development

Retrofitting e.g. reconfiguring roads for
multiple transport modes

Redevelopment of existing brownfield
for more compact, effective cities, and
investments for more liveable, social
cities, such as the creation of WiFi zones,
complete streets and a more attractive
public domain

1.3
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1.3

South African legislation and policy relating to
urban infrastructure

The Spatial Planning and Land Use Management Act (SPLUMA) is a fairly recent addition to the
regulatory framework and requires that built environment development must pursue the principles
of spatial justice, equity and efficiency.
With respect to infrastructure, SPLUMA requires:
• profiling of engineering infrastructure and
services in relation to existing needs;
• the preparation of population forecasts and
the identification, quantification and location
of infrastructure requirements for future
needs; and
• importantly, the Act also requires a
municipality to determine a spatially-based
capital expenditure framework for its
development programmes.

In addition to existing legislation, the following
policies and strategies specifically place
demands on how urban infrastructure is
planned, delivered and managed:
• the National Development Plan (NDP) that sets
the vision for transit-oriented, compact cities
underpinned by climate-resilient, resourceefficient infrastructure that supports economic
growth and social inclusion;
• the Integrated Urban Development Framework
(IUDF) that provides more detail on how the
NDP is to be implemented; and
• the Urban Networks Strategy (UNS) that aims
to strengthen disadvantaged townships and
link them into the functional structure of the
city in which they are located.

The above strategies emphasise the need for forward planning in infrastructure investment and for
the spatial prioritization and targeting of infrastructure investment.

The following themes and outcomes provide the framework and principles according to which
urban infrastructure must be planned for and managed, based on an analysis of the South African
regulatory and policy framework:
TABLE 1.1: Urban infrastructure regulatory and policy themes and outcome areas
REGULATORY/POLICY
THEME/OUTCOME
AREA

Sustainable service
delivery

DESCRIPTION
This theme or outcome area is concerned with:
• Maintaining the productive capacity vested in infrastructure assets through a
structured programme of renewals; and
• Ensuring that services are delivered in a cost-effective manner

Cities with well-developed, functioning infrastructure systems are more likely to
attract fixed capital investment, that in turn leads to land value capture and the
Economic development creation of business and employment opportunities

Environmental
sustainability

Environmental sustainability is generally concerned with the quality of the environment
and its ability to deliver a range of services to humanity (e.g. recreational, medicinal and
health services).
A key issue for continued environmental sustainability is climate change adaptation and
resilience, which, if not addressed, threatens our way of life.
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Financial health and
sustainability

Social upliftment

Key dimensions of financial health and sustainability include:
• investing in productive capacity necessary to deliver services (building an asset
portfolio) and generate revenue;
• maintaining that productive capacity; and
• staying solvent and liquid
This outcome area has three main dimensions, as follows:
• Equitable service provision, with special emphasis on spatial justice i.e. ensuring
access to persons and areas previously excluded from service delivery;
• Community health and safety; and
• Higher-order needs such as community empowerment and social integration.

City identity and
culture

This outcome is concerned with:
• Protection of cultural heritage; whilst
• Creating the common ground that characterises and unifies a city, and that
distinguishes it from other cities

Organisational
effectiveness and
efficiency

This includes:
• Improving resource and cost efficiencies, as well as productivity;
• Retaining human capital through an attractive, fit-for-purpose work environment;
and
• Adopting a culture of a learning organization committed to continuous improvement

A safe, capable and
efficient workforce

Spatial efficiency

Key issues include:
• Work place health and safety;
• Investing in human capital development; and
• Enabling employees to perform
Key outcomes sought include:
• A compact city footprint;
• Improved urban functional connectivity; and
• Greater transport connectivity and a more efficient and effective urban movement
system

Good governance and transparency underpin and support the performance in the above outcome areas.
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Purpose and benefits of the CIDMS Toolkit

The Cities Infrastructure Delivery and
Management System (CIDMS) 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.
This Toolkit therefore presents a modern, holistic infrastructure asset management system
aligned with the requirements of SANS 55001: Asset management – Management systems –
Requirements. It has been specifically tailored for application in South African cities, designed to:
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Address all urban
infrastructure challenges
articulated in the
previous sections

Direct organizational
resources to achieve
performance in all
key outcome areas of
importance to cities

Enable good governance
and transparency in how
infrastructure is planned,
delivered and managed

Additionally, the methodologies and techniques presented in this toolkit are consistent with
international and local best practice and standards, inclusive of:
• Relevant standards of Generally Recognised
Accounting Practice, with specific reference to
GRAP 17: Property, Plant and Equipment.
• National Treasury. Municipal Standard Chart of
Accounts.
• South African Bureau of Standards. 2015.
South African National Standard 55000: 2015.
Asset management – Overview, principles and
terminology.

• South African Bureau of Standards. 2015.
South African National Standard 55002: 2015.
Asset management – Management systems –
Guidelines for the application of SANS 55001.
• NAMS and IPWEA’ s International Infrastructure
Management Manual 2011.
• National Treasury. Standard for Infrastructure
Procurement and Delivery Management
(SIPDM).
• Department of Public Works and the cidb.
2017. National Immovable Asset Maintenance
Management Standard. Final draft.

In addition to the above, CIDMS presents several innovations, such as a spatially-based municipal
customer classification system and methodologies for spatially profiling customers, the services they
receive and forecasting the spatial manifestation of future demand for infrastructure.
Key benefits of CIDMS include:
• Making sense of multiple regulatory, policy
and other stakeholder requirements in one
integrated system
• City strategies, policies and plans geared
towards achievement of objectives and
outcomes defined by Council.
• Adoption of a capital investment framework
that supports achievement of city objectives
and outcomes, that facilitates good decisionmaking, and ensures that programmes and
projects support the city’s vision.

• Capable staff able to deliver on the city’s
promises.
• Stacked, viable project pipelines.
• A modernised infrastructure delivery
management system
• Minimal project delivery interruptions.
• Stakeholder and community confidence in city
leadership and its ability to deliver.
• Long term urban resilience.
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The CIDMS Toolkit comprises 12 modules as shown in Figure 1.4. 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 focuses
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. A
key output is the city infrastructure programme
delivery plan and aligned performance plan.

MODULE 1
National
requirements for
the delivery and
management of
infrastructure
Expectations of assets and
asset management system

MODULE 2

MODULE 3

MODULE 4

MODULE 5

MODULE 6

System for the
management of
assets

Asset data model
and infrastructure
profiling

Levels of service
and customer
profiling

Future
demand

Lifecycle
planning

Requirements and
management system

AM planning processes

MODULE 7

MODULE 8

MODULE 9

MODULE 10

MODULE 11

Asset
management
plans

Investment
appraisal and
planning

Fundamentals
of infrastructure
procurement &
delivery

Infrastructure
procurement

Infrastructure
development

Planning outputs

Feasibility assessment
and decision-making

Delivery of
infrastructure

MODULE 12
Asset
management
leadership and
teams

Asset
management
plans

Management
systems

Asset
management
information
systems

Service provision
models

Audit, review and
improvement

FIGURE 1.4: Structure and flow of the CIDMS Toolkit
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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, dealt with in Module 6: Lifecycle
Planning, appraisal and budgeting. Module 7:
Asset management plans, also includes in its
scope operations and maintenance.
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 infrastructure services. To this end
Module 8 also presents a multi-criteria analysis
system to enable prioritisation.
Modules 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 which 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.
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2.

SYSTEM FOR THE MANAGEMENT OF ASSE TS

2.1

What is asset management?

SANS 55000 (Asset Management – Overview, principles and terminology) defines asset management
as “the coordinated activity of an organisation to realise value from assets”. The overarching goal of
asset management (AM) is to manage assets in such a way that city strategic and customer service
requirements are met in the most cost-effective manner for the benefit of present and future customers.
Key elements of infrastructure asset management in the South African urban space includes:
• Providing defined levels and standards of
service.
• Managing the impacts of changes in demand
as well as changes in supply relating to climate
change through spatial optimisation, demand
management, infrastructure investment and
other strategies.
• Adopting a full lifecycle approach (see Figure
2.1) to the management of infrastructure
which includes cost-effective, long term
strategies that meets defined service
requirements.
• Optimising asset portfolios in relation to the
desired spatial structure of the city.

• Identifying, assessing and managing risk in
accordance with the risk appetite of the city.
• Pursuing optimised decision-making by:
• Balancing opportunities, performance, costs
and risks,
• Designing sustainable, net-benefit solutions
that support the strategic objectives of the city
and
• By supporting long term city strategy through
analysis of policy options, scenarios and other
impacts.
• Developing long-term financial plans indicating
lifecycle expenditure needs, probable revenue
to be generated from asset portfolios and how
lifecycle needs are to be funded.

Requirements
definition
Decommissioning/
disposal

Asset planning

PROVIDING SPECIFIED
SERVICES AT
LOWEST LIFECYCLE
COST, TAKING INTO
ACCOUNT RISKS
Asset renewal
and/or upgrading

Asset performance
and condition
monitoring

Asset creation

Operation &
maintenance

FIGURE 2.1: Asset lifecycle management
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2.2

CIDMS: The South African Cities’ Asset
Management System

CIDMS, the South African cities’ asset management system, is a structured management system
comprising people, policies, processes, plans, and information and data, all coordinated and
focussed on realising value from assets to respond to stakeholder requirements and achieve cities’
strategic objectives.
STAKEHOLDERS

Regulators

The
community

Businesses

Employees

Investors

Suppliers

Professional
community

Council
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Computers
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SCOPE OF AM SYSTEM

FIGURE 2.2: The South African city asset management system
Key elements of this system are:

01

STAKEHOLDERS

ISO/SANS 55 000 defines a stakeholder as an individual or organisation that can affect or be affected
by a decision or activity of the city. Note that the stakeholder does not actually need to be affected,
but must only perceive to be affected, to be regarded as a stakeholder. Stakeholders are of critical
importance to the AM system. They establish both needs and expectations (such as service delivery
requirements, expectations for community upliftment or information provision) as well as constraints
(whether regulatory constraints, customer affordability constraints or other constraints).
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As shown in Figure 2.2, stakeholders include both external parties such as other spheres of government,
the community and investors, as well as internal stakeholders, such as Council and employees. The
following external stakeholder classification system can be used to identify external stakeholders:

Regulatory
community

Investment
community

Supplier
community

• Planning &
policy
• Regulatory
approvals
• Audit &
assurance
• Monitoring &
oversight

• National
government/
fiscus
• Donor
agencies
• Development
banks
• Commercial
banks
• Investors
• Developers
• Fund managers
• Rating
agencies

• General goods
• Specialised
goods
• Capital
equipment
imports
• General
services
• Specialised
services

Broader
community
• Media
• Special interest
groups
• General public
• Disadvantaged/
marginalised/
vulnerable
groups

Professional
community
• Professional
associations
• Academic
institutions
• Research
institutions

Customers
• Residential
customers
• Nonresidential
customers
See Module 4
for customer
classification
system

FIGURE 2.3: City external stakeholder classification system
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STRATEGY AND PLANS

The asset management system and asset portfolios must support the city strategy. Asset managers
interpret city strategic objectives and undertake demand analysis to identify stakeholder requirements
and then develop AM policy, objectives, strategy and plans to achieve city strategic objectives and to
address stakeholder expectations, as shown in Figure 2.4.
LONG TERM CITY STRATEGY
Organisation vision, objectives and desired outcomes, inclusive of spatial vision and objectives.
ASSET MANAGEMENT POLICY
AM principles derived from organisational strategic objectives, requirements and AM
responsibilities.
STRATEGIC ASSET MANAGEMENT PLAN
Strategic context, issues and options. AM objectives for both the AM system and for asset
portfolios. Strategies and prioritised programmes and projects to deliver on AM objectives.
Long term infrastructure financial plan.
ASSET MANAGEMENT PLAN (PER MAJOR ASSET PORTFOLIO OR SERVICE)
Service and asset description. Current and proposed levels & standards of service. Demand
forecast & management. Risk assessment & responses. Lifecycle strategies, activities &
programming. Cash flow forecasts.
MASTER PLANS, OPERATIONAL PLANS, PROGRAMMES AND PROJECTS
Guides and schedules activities of both staff and contractors

FIGURE 2.4: Hierarchy of plans in the asset management system
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03

LIFECYCLE DELIVERY AND FINANCIAL MANAGEMENT

To be effective, AM plans must be implemented through activities, projects and programmes
across the asset lifecycle. AM plans therefore present lifecycle plans with activities, projects
and programmes packaged in mSCOA format. These activities, projects and programmes are
implemented through the infrastructure delivery management system articulated in Modules
9 to 11 in the CIDMS Toolkit, based on:

the National Treasury’s
SIDPM standard in terms
of how infrastructure is
delivered

04

GRAP in terms of how
transactions are recorded
and assets recognised
and measured (valued)

mSCOA in how financial
reporting is done

AM CAPABILITY

AM strategy and planning, and the delivery of those plans, together with other AM activities, require
coordinated capability. The nature of capability required will depend on the AM objectives decided
upon, and the service delivery model(s) agreed to deliver on AM objectives. Various service delivery
models are available, ranging from full inhouse capacity through to outsourcing – these are discussed
in Section 12.2.5 of the CIDMS Toolkit.
Regardless of the service delivery model(s)
chosen, across lifecycle activities and asset
portfolios the city will require AM capacity in
the form of a dedicated AM unit and formal
organisational roles, functions and processes.
There are also likely to be suppliers of goods and
services, and as these suppliers form part of the
supply chain that ultimately delivers services to
the city’s customers, they are considered part of
the city’s AM capability. Module 12 of the CIDMS
Toolkit provides guidance on AM capability
development, inclusive of organisational
arrangements, competency development and
service delivery models.

05

RISK AND PERFORMANCE
MANAGEMENT

RISK MANAGEMENT
AM follows a risk-based approach to realise value from assets, by managing risk and opportunity to
achieve the desired balance between cost, risk and performance. As such the consideration of risk, in
relation to performance and cost, carries through in all asset management decisions and activities.
Risk comes in many forms, some examples of which are shown below:
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RISK TYPE

External risks

Malicious/unlawful
intent

Management risks

Natural phenomena
and disasters

Operating risks

Physical asset risks

Planning risks

Supply chain/
delivery risks

RISK SOURCE/TYPE
Community resistance to services offered, the cost thereof, or nature or location of assets
Developers/construction companies damaging municipal infrastructure supply lines
Informal settlers locating in demarcated flood lines
Informal settlers locating in demarcated servitudes
Legislative/regulatory requirements
External strike action affecting municipal supply chain
Anti-social behaviour or criminal activity in public spaces
Cyber attack
End-user abuse e.g. vehicle overloading causing damage to road surfaces
Operators resisting technology/new assets, intent on damaging/breaking it
Protest action resulting in damage/destruction of municipal property
Sabotage
Terrorism
Theft/burglary
Vandalism
Financial risks
Information risks

People risks
System/control risks

Contagious diseases
Drought
Earthquakes/unstable soils/seismic activity
Electrolytic activity

Floods
Lighting
Rising water table
Veld fires

Communication failure
Control failure
Procedural failure
Design error
Substandard construction
Gradual deterioration/ageing

Insufficient or inappropriate maintenance
Operator error/unintended misuse

Communication and consensus risks
Climate change

Demand uncertainty
Information risks

Insufficient number of CIDB-registered contractors in all categories required
Procurement risks
Project management risks
Contract risks
Supplier performance failures

FIGURE 2.5: Risk types
There are both asset and non-asset risks related
to the delivery of services. AM concerns itself
with both the risks and performance of (1) asset
portfolios and (2) the AM system itself.
A robust AM system follows a structured
approach to the identification, assessment and
management of both asset and non-asset risks.

2.5

As a general approach, asset-related risks are
identified and assessed using the failure mode,
effects and criticality analysis (FMECA) method.
Assets are also rated in terms of criticality and
managed accordingly.

CIDMS Management Companion 2018 Section 2

PERFORMANCE MANAGEMENT
Performance monitoring and improvement ensures that the city achieves objectives established
for the AM system and for assets. It requires that outputs, outcomes and impacts are specified and
monitored (see Figure 2.6).

ECONOMY

Cost

Input

Asset management
objectives

City strategic objectives

EFFICIENCY

EFFECTIVENESS

Activities

Outputs

Outcomes

Impact

e.g. construction
(laying of water
pipes and
connecting
households)

e.g. nr of
households
connected to
municipal water
supply system

e.g. nr of
households with
access to potable
water

e.g. improvement
in human health,
dignity and social
inclusion

EQUITY CONSIDERATIONS
(WHAT CAN BE LEVERAGED E.G. JOB CREATION)
VALUE FOR MONEY

PLANNING
Acquire inputs of
the right quality at
the right price

IMPLEMENTATION
Convert inputs into
outputs

CLOSE OUT
Evaluate whether outputs achieve desired
outcomes
RISK & PERFORMANCE MANAGEMENT

FIGURE 2.6: AM objectives and stakeholder requirements
Infrastructure asset management functions over
multiple time horizons, depending the specific
activities involved. On a daily basis, services such
as potable water provision must be rendered.
Infrastructure assets tend to have lifespans
measured in decades, and the lead times for
infrastructure delivery are also generally measured
in years. As a result, CIDMS adopts a 30-year
planning horizon. Functioning over multiple
time horizons, where are ongoing performance
requirements and stated future outcomes and
impacts require the adoption of both leading and
lagging performance measures.

Performance monitoring is not a static reporting
function. The AM system demands two more
functions of performance monitoring and
improvement. The first of these is feedback from
performance monitoring, focused on continuous
improvement in AM practice within the current
framework of AM policy, plans and procedures. The
second is strategic review, which may indicate that
to improve performance, changes are required to
the AM policy, procedure, strategy or AM plans.
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The AM system should be periodically audited by appropriately certified persons, for the
following reasons:
• An audited opinion stating that a city has a
well performing AM system provides assurance
to the investor and regulatory communities
that funding applications have been well
thought through, that investments will deliver
net benefits, and that a city is able to both
deliver value from assets and to care for those
assets. A favourable audit opinion, and the
assurance it provides, reduces risks to investors
that may result in higher uptake rates in
municipal bonds issued, or more favourable
lending conditions for cities.
• City assets represent community wealth,
effectively held in trust by the metropolitan
municipality on behalf of the community as a
whole. Communities, who pay rates and tariffs,
invest in community assets and expect those
assets to benefit them. An audited opinion on

06

the performance of the asset management
system supports the principles of good
governance and transparency, and provides
the community and other stakeholders with
the assurance that management systems
appropriate to the scope, scale and complexity
of assets are in place, and performing well.
• An independent audit provides an objective
assessment of the appropriateness and
performance of the AM system, and confirms
that the AM practices (system) improvement
plan of the city pursues levels of practice
appropriate to the scope and complexity of
assets, and the demands of regulation and
customers. It provides management with the
opportunity to reflect on past, current and
future performance, and to identify scope for
further improvements.

ASSET INFORMATION

The asset portfolio of even a small city is worth billions of Rands whilst in a larger metro the
replacement value of asset portfolios can measure well over a hundred billion Rand. Most cities spend
several billion annually to augment, renew, operate and maintain these portfolios. Since infrastructure
assets typically have lifespans measured in decades, and in several instances, in generations, decisions
made tend to lock in expenditure levels and patterns for a very long time. And because infrastructure
assets have such long lives, deterioration patterns are not always evident until such time that a
renewals bow wave hits a city.
Moreover, decisions on infrastructure directly affect the quality of life of citizens and the economic
performance of the city. Informed decisions based on sound information is therefore highly desired.
Furthermore, there are also legal requirements on the structure, quality, availability and reporting of
asset information. GRAP, for example, demands that a municipality prepares and annually maintains and
updates its asset register. This asset register is the subject of annual scrutiny by the Auditor General, and
performance in this regard is a major cause of many municipalities receiving undesired audit outcomes.
Asset information can, however, be costly to develop and maintain. Clear thought is required to
determine what information is necessary on a continuous basis, e.g. to measure performance of the
AM system or asset portfolios, or to determine asset life trends and expected useful lives, and which
datasets are necessary only when the need arises or are required at periodic intervals. Thought also
needs to be given to the depth (detail) and accuracy required for data and information.
Good AM practice dictates the adoption of an asset information strategy and formal, documented
asset information standards. Module 3 of the CIDMS Toolkit provides a structured asset data model
to support the production of robust asset information.
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DECISION-MAKING: THE “UNSEEN” ELEMENT

A decision is a choice made between two or more alternatives, and decision-making is the process
followed in selecting the best alternative to meet an AM objective.
TYPES OF DECISION
Many AM decisions are made at multiple levels in a city on an ongoing basis, as follows:
• Complex decisions: such as decisions on system
reconfiguration and capital budget optimisation.
Decisions of this type normally require the
availability of large quantities of data and
information, and tend to involve the efforts of
several people to analyse information, develop
and assess alternatives, to present the business
case, and to make the decision.
• “Yes/No” decisions: There are only two options,
you either proceed with a course of action, or
you don’t.
• Original decisions: These require the
development of original alternatives by the city –
they are non-standard decisions. An example of

an original decision is the decision to implement
a waste-to-energy plant, assuming that the city
has not done this before. Design options must be
generated and evaluated, and careful thought
is required on appropriate management and
operational arrangements, probable expenditure
and likely revenue, and other relevant matters,
such as appointing or training capable operators
for the plant.
• Programmed or routine decisions: These are
repetitive decisions governed by policy and
standard operating procedures, examples of
which are decisions on appointing new staff, the
ordering of stock, and appointment of suppliers.

Many standard decision rules apply in an AM environment, some examples of which are:

01

02

To depreciate an asset over x number of
years.

To replace a pipe of a certain diameter size
and material after x number of bursts.

03

04

To rewire a motor of a certain size for x
number of times, until the power loss
factor becomes unacceptable.

To assign a particular condition rating to the
wall of a concrete reservoir given evidence of
crack widths within specified ranges.

All standard decision rules should be formally documented as appropriate, and communicated to all
relevant stakeholders.
ALL DECISIONS TO CONTRIBUTE TOWARDS ACHIEVEMENT OF AM OBJECTIVES
In AM, all decisions must contribute towards the achievement of AM objectives. The AM policy
articulates the dimensions or outcome areas that AM must contribute towards, e.g. social upliftment,
economic competitiveness and environmental sustainability. The AM strategy interprets these
outcomes and defines specific AM objectives, taking into account stakeholder requirements.
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DOCUMENTED DECISION-MAKING CRITERIA IN SUPPORT OF GOOD GOVERNANCE
Governance is a key requirement and feature of modern, successful societies. Since public money
is involved, cities should adopt robust decision making criteria or rules of decision-making. This
supports sound decision making, and provides transparency as to how decisions are made. The ISO/
SANS 5500x series of AM standards requires an organisation to develop and implement decisionmaking criteria for the following (scope of AM decisions):
•
•
•
•
•

Module 8 provides techniques for capital
investment decision-making, including financial
appraisal techniques and a multi-criteria analysis
system. Take some time to become familiar with
this system, and then return to this section.

Capital investment decision-making
O&M decision-making
Lifecycle value realisation
Resourcing strategy
Shutdown & outage strategy

This MCA system serves as an exemplar of the
approach to AM. It interprets stakeholder and
organisational objectives, which are formulated
as key outcome areas (e.g. environment
sustainability, spatial efficiency, and financial
health and sustainability). Within each of these
impact areas specific outputs are identified,
that can be positive or negative. So, within
the outcome area of, say, spatial efficiency, an
output measurement can be “compact city”, and

a capital investment proposal can be measured
as to whether it contributes or acts against city
compactness, which can be measured in terms
of (a) average gross residential density/ha, (b)
redevelopment of greyfields and (c) land use
intensification. Each outcome or impact area is
ascribed a value, as is every specific impact in the
MCA system – these comprise the decision rules
for the MCA system.

OPTIMISED DECISION-MAKING
There are four levels of optimised decision-making in AM in the urban environment, as follows:

1

Asset lifecycle

A safe capable workforce

Asset portfolio (e.g. potable water system)

Social upliftment

2

Unifying city identity yet celebrating
diversity

Across asset portfolios

Financial health and sustainability

3

Environmental sustainability

City structure

Economic development

4

Spatial efficiency

LEVELS OF OPTIMISATION

DESIRED OUTCOMES E.G.:

FIGURE 2.7: Levels of optimized decision-making in AM
Optimisation at level 1 is primarily aimed at achieving the lowest lifecycle cost for a given set of asset
performance requirements (lifecycle cost elements are shown in Figure 2.1).
Optimisation at level 2 is aimed at optimising a given asset portfolio, such as potable water supply
system. The progressive steps in optimising an asset portfolio is indicated in Figure 2.8.
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REPRODUCTION OF
EXISTING ASSET

EXCESS ASSETS
ELIMINATED

LOW

OBSOLESCENCE
ELIMINATED

OVER-DESIGN
ELIMINATED

DEGREE OF OPTIMISATION

SYSTEM
RECONFIGURATION
HIGH

FIGURE 2.8: Asset portfolio level optimization
Optimisation at level 3 involves decision-making
on how much to invest in different asset portfolios,
given funding limitations. Optimisation at level
4 requires optimisation of asset portfolios in
relation to the desired spatial structure of the city,
and also taking into consideration the lifecycle
phases of sub-places in a city. Key urban spatial
structuring elements are shown in Figure 2.9
below. Module 4 of the CIDMS Toolkit provides
guidance on which amenities should be located
relative to different spatial structuring elements.

NODES

CORRIDORS

URBAN EDGE
OR URBAN
DEVELOPMENT
BOUNDARY

OPEN SPACE SYSTEM
OR NETWORK

INTERVENTION
AREAS

FIGURE 2.9: Key city spatial structuring elements
At each level optimisation must be done in relation to stated desired city outcomes e.g. spatial
efficiency and economic development. Optimisation at levels 1 and 2 are done in sectoral AM plans,
and optimisation at levels 3 and 4 within the city’s strategic asset management plan (SAMP).
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2.3

Designing a city AM system

The recommended process for designing a city AM system is presented in Figure 2.10.
01

DEFINING SCOPE OF THE AM SYSTEM
AM SYSTEM

INTERNAL & EXTERNAL
LINKAGES

POLICIES & PLANS

FUNCTIONS

SCOPE OF ASSET PORTFOLIOS

ROADS

02

ELECTRICITY

WATER

ID STAKEHOLDER REQUIREMENTS
INTERNAL

CITY MANAGEMENT

COUNCIL

EMPLOYEES

EXTERNAL

SUPPLIERS

REGULATORS
CUSTOMERS

BROADER COMMUNITY
03

DEVELOP AM POLICY
COMMUNICATE AM POLICY

PREPARE AM POLICY

04

DEVELOP AND COMMUNICATE AM STRATEGY

AM SYSTEM
STRATEGY

05

INVESTORS

SERVICE DELIVERY
STRATEGY

INFRASTRUCTURE
INVESTMENT
STRATEGY

ORGANISATION
CHANGE STRATEGY

IMPLEMENT AM SYSTEM

FIGURE 2.10: Process for developing the AM system
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1

2

DEFINE THE SCOPE OF THE AM SYSTEM

IDENTIFY STAKEHOLDER
REQUIREMENTS

This includes ID of asset portfolios managed/
controlled; the policies, plans and processes forming
part of the AM system; and linkages to other policies,
plans and processess

First identify all stakeholders, internal and external,
and then proceed to record their expectations of
both the AM system and of assets

3

4

DEVELOP AM POLICY

DEVELOP AM STRATEGY

Prepare “state of city assets” report and “state
of service provision” report, Considering these
capabilities and limitations, interpret stakeholder
requirements and establish AM objectives for both
the AM system and for asset portfolios. Document
AM practices, approaches, methodologies, models,
standards and decision rules. Prepare sub-strategies
as necessary, e.g. AM systems improvement strategy
and infrastructure investment strategy

Prepare, adopt and then communicate the approved
AM policy to all stakeholders, both internal and
external

FIGURE 2.11: Process for developing the AM system

01

DEFINE THE SCOPE OF THE AM SYSTEM

This first phase includes identification of the scope of asset portfolios managed and/or controlled, as
well as the policies, plans and processes forming part of the AM system, and linkages to other policies,
plans and processes external to the AM system.
SCOPE OF ASSET PORTFOLIOS
The first step in defining and establishing or
reviewing the scope of the AM system is to
identify and document the nature of asset
portfolios managed or controlled. In doing so,
be clear to as the scope of each asset portfolio, as
this will affect the range of stakeholders involved,
the functions to be performed, and compliance
and reporting requirements. For example, do
not simply note “Water”. “Water could include
potable water, stormwater or sewerage. Any
one of these different portfolios include multiple
functions and asset group types, as shown in
Table 2.1.
Annexure 3.A (Hierarchy) of the CIDMS Toolkit lists
asset group types per asset class (asset portfolio).
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TABLE 2.1: Documenting the scope of asset portfolios
to be managed and/or controlled (limited example)
ASSET PORTFOLIO
(ASSET CLASS)

KEY FUNCTIONS
Abstraction

Potable water

Treatment
Distribution/
reticulation
Waste collection

Solid waste

Waste processing
(including recycling)
Disposal
Electricity generation

ASSET GROUP TYPES COMPRISING THE ASSET
PORTFOLIO
Dams and weirs
Boreholes
Water treatment works
Bulk mains
Pump stations
Reservoirs
PRV stations
Waste drop-off points
Waste transfer transfer stations
Waste separation facilities
Waste processing facilities
Landfill sites
Electricity generation facilities

Additionally, when defining the scope of asset portfolios managed or controlled, the following
should be considered and documented:
• The city’s service commitments, and the extent
to which those services are discretionary in
nature e.g. does some law compel the city to
provide the service, or is rendered by decision
of Council?

• To what extent is the service dependent on
assets for achieving the intended outcomes?
• Is the service rendered directly by Council, or
through a third party on behalf of Council?

ELEMENTS AND DIMENSIONS OF THE SCOPE OF THE AM SYSTEM
The scope of the AM system should be defined and documented, inclusive of the following:

The policies, plans,
functions and processes
within the AM system

Main internal and
external linkages in
the AM system, within
the city and to other
organisations such as
regulators, auditors,
funders, service
providers and suppliers

The current and desired
future level of maturity
of the AM system

The Asset Management Landscape (Figure 2.12) prepared by the Global Forum for Maintenance and
Asset Management is a useful tool for identifying the activities of asset management.
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STRATEGY AND PLANNING
Asset management policy
Asset management strategy & objectives
Demand analysis
Strategic planning
Asset management planning

ASSET MANAGEMENT DECISION-MAKING
Capital investment decision-making
O&M decision-making
Lifecycle value realisation
Resourcing strategy
Shutdown & outage strategy

ORGANISATION AND PEOPLE

ASSET INFORMATION

Procurement & supply chain management
Asset management leadership
Organisation structure
Organisation culture
Competence management

Asset information strategy
Asset information standards
Asset information systems
Data & information management

LIFECYCLE DELIVERY
Technical standards & legislation
Asset creation & acquisition
Systems engineering
Configuration management
Maintenance delivery
Reliability engineering
Asset operations
Resource management
Shutdown & outage management
Fault & incident management
Asset decommissioning & disposal

RISK & REVIEW
Risk assessment and management
Contingency planning & resilience analysis
Sustainable development
Management of change
Asset performance & health monitoring
Asset management system monitoring
Management review, audit and assurance
Asset costing and valuation
Stakeholder engagement
Source: GFMAM, March 2014

FIGURE 2.12: The AM Landscape: 39 Subjects comprising the scope of AM
More specifically, applied to cities, the scope of AM functions and activities can also be determined
considering Table 12.11 of the CIDMS Toolkit. Table 12.12a of the CIDMS Toolkit also defines AM
capability levels (levels of maturity of the AM system).

02

IDENTIFY STAKEHOLDER
REQUIREMENTS

A city will have many stakeholders, often with competing needs and requirements for the city’s
AM system. A stakeholder can also perform multiple roles. Consider, for example, the Department
of Water Affairs and Sanitation. It is a supplier, because it provides bulk raw water. It is a regulator,
because it establishes national water policy, determines bulk water abstraction limits, and issues
permits for municipal water works. It may also be a customer, receiving municipal services in locations
where it has offices and other facilities.
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Module 2 of the CIDMS Toolkit offers techniques for the identification of stakeholders and their
needs and requirements, including:
TABLE 2.2: Stakeholder analysis methods
NR DESCRIPTION

COMMENTS/NOTES

1

• Very comprehensive, time-consuming technique
ID of stakeholders
using the AM
• Most appropriate for AM system design
Landscape as reference • Probably overkill for preparing one sectoral iAMP

2

ID of stakeholders by
way of supply chain
analysis

3

ID of stakeholders by • Intuitively easy to apply
way of asset lifecycle • Can be applied to all sectors/asset portfolios
analysis
• Bulk linkages not always so easy to pigeon hole
• Well suited to functions such as operational buildings and most public
amenities, barring those that link into larger open space systems, where the
private sector offers similar or complementary services, or where scalability is
required for higher levels of service and greater catchments, in which case the
supply chain analysis may be better suited

• Very handy technique where there is incremental beneficiation or processes
involved in delivering services (e.g. water, sanitation, electricity and solid
waste)
• Requires a depth of understanding of some sectors to apply (e.g. linking roads
with the broader transport system)
• Not very well suited to standalone facilities or functions (e.g. operational
buildings)

In the broadest sense, stakeholders, of which there are many, will generally have four broad categories
of requirements for a city’s AM system and the value derived from assets. These categories are:
TABLE 2.3: Categories of stakeholder requirements
TYPE OF REQUIREMENT DESCRIPTION
Requirements related to
the efficient functioning
of the AM system

Requirements in this category relate to aspects such as cost efficiency: customers
want to know that they do not pay more for services than is necessary, and that their
rates, taxes and investments are properly accounted for.

These relate to the type and quality of services that customers achieve, for example
receiving potable water connected to their houses at a certain pressure, with no
more than three (3) interruptions during a calender year, with each interruption
Core requirements related lasting no longer than x hours.
to levels and standards of
Also included in this category of requirements are other dimensions of the quality
service
of service rendered, such as accuracy of billing and the professionalism of the city in
dealing with customer queries. Levels and standards of service are dealt with in detail
in Module 4 of the CIDMS Toolkit.
Value-for-money

Impacts achieved

Value-for-money is the additional value added over and above the core investment.
Value-for-money is the sum total of the core output required (e.g. a new access road)
plus additional equity realised (e.g. number of jobs created, road-side servitudes
beautifi ed and improved public safety).
Measured in terms of how the value that assets provide achieve the strategic
objectives of the city. The AM system of a city will establish the inputs, activities and
outputs necessary to achieve the impacts desired in the city’s long term vision and
strategy, considering the requirements of stakeholders.
Regulators however also in many instances dictate practice and reporting requirements,
and these must also be taken into account in the design of the AM system.
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Additionally, cities should also identify risks and opportunities for the AM system, using techniques
such as Political, Economic, Social, Technological, Legal and Environment (PESTLE) analysis.

03

DEVELOP AND COMMUNICATE AM POLICY

SCOPE OF AM POLICIES
Many cities already have AM policies, but with limited scope focused on the approach to accounting
for assets.
STRATEGIC ASSET MANAGEMENT POLICY

ASSET ACCOUNTING POLICY

•
•
•
•
•
•

• Recognition
• Classification of fixed
assets
• Identification
• Asset register
• Measurement at
recognition
• Measurement after
recognition

Introduction, context and purpose
Key principles
Commitment to continual improvement
Review and external audit
Roles and responsibilities
Commitment by Council and top management

ISO 55000/1

•
•
•
•
•

Depreciation
Impairment
De-recognition
Insurance
Asset safeguarding
policy
• Appendices: asset
hierarchy, expected
useful lives and
residual values

GRAP

FIGURE 2.13: Scope of AM policies
An asset management system that complies with the requirements of SANS 55001 will also feature
a strategic AM policy that provides directives or policy principles that clearly spells out the city’s
approach to AM, and the outcomes desired from assets and the AM system. It provides direction for
the development of AM objectives and strategies with the city’s strategic asset management plan
and sectoral asset management plans.
CRITERIA FOR THE STRATEGIC AM POLICY
A city’s strategic AM policy should meet the following criteria:
• Appropriate to the purpose, complexity and
scale of the city’s service commitments, AM
activities and asset portfolios.
• Well understood, because it is presented in
clear, simple language, made available to
and communicated to all stakeholders and
employees.
• Meets all statutory requirements, the dictates
of government policy and of best practice,
including the provisions of SANS 55001 and
GRAP with respect to assets.
• Supports or is otherwise consistent with the
city’s strategic plans and policies.

• Articulates the principles that set the approach
and decision-making framework for the
management of assets, sufficiently so that
AM objectives and strategy can be developed
which support the objectives and desired
outcomes of the city.
• Spells out key roles and responsibilities for the
AM system.
• Includes a commitment to continual
improvement of the AM system.
• Includes provisions for sound governance,
monitoring and review, including scheduled
internal review and external audit.
• Emphasises that Council and top management
support the AM policy.
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PREPARING THE AM POLICY
The key elements of a strategic AM policy are demonstrated in Figure 2.13. The general style is that the
AM policy identifies key outcome areas in which the AM system and assets are expected to perform in
(see Table 1.1 of this Management Companion). Examples of outcome areas include, amongst other,
sustainable service delivery, economic development, environmental sustainability, spatial efficiency,
and financial health and sustainability. The strategic AM policy then, for each outcome area:

Articulates a policy statement relating to
that outcome, stating the approach to be
taken to ensure that the city’s AM system
and its assets supports achievement of
that outcome

Formulate policy principles to be adhered
to in the management of the city’s AM
system and its assets, to ensure that the
outcome is achieved

As an example, the policy statement for the outcome “financial health and sustainability” could
be as follows:
EXAMPLE POLICY STATEMENT:
FINANCIAL HEALTH AND SUSTAINABILITY

The municipality shall strive to design and manage its asset portfolios and financial
arrangements in such a manner that the city protects and expands the productive capacity and
economic potential vested in assets as appropriate. Asset portfolio investment decisions shall
be made with due consideration of both municipal and customer affordability, and aimed at
long term financial resilience.
Policy principles in support of the statement on financial health and sustainability could then include:
EXAMPLE POLICY PRINCIPLES:
FINANCIAL HEALTH AND SUSTAINABILITY

• Maintain an optimum composition of asset portfolios with an appropriate balance of
revenue-generating assets to non-revenue assets, to ensure that the city is able to generate
sufficient operating income to continue to deliver quality services;
• regularly review the actual extent, nature, utilisation, criticality, performance and condition
of infrastructure assets to optimise planning and implementation works;
• assess life-cycle options for proposed new infrastructure in line with the requirements of the
SIPDM, and the City’s Supply Chain Management Policy;
• continue to secure and optimally utilise governmental grants in support of the provision of
free basic services;
• review management and delivery capacity, and procure external support as necessary;
• assess and implement the most appropriate maintenance of infrastructure assets to achieve
the required network performance standards and to achieve the expected useful life of
infrastructure assets;
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• implement new and upgrading construction projects to maximise the utilisation of
budgeted funds;
• ensure the proper utilisation and maintenance of existing assets subject to availability of
resources;
• determine the extent of asset consumption as well as a long term programme of asset
renewal;
• timeously dispose of infrastructure assets that are no longer in use;
• timeously renew infrastructure assets based on capacity, performance, risk exposure, and
cost;
• maintain a positive asset sustainability ratio by aiming to fund and implement all required
renewals in successive 10-year implementation periods; and shall
• determine and progressively implement cost-reflective tariffs, taking account of customer
affordability, the needs of the poor and other relevant factors.
Once the strategic AM policy has been approved, it must be communicated to all relevant internal and
external stakeholders.

03

DEVELOP AM STRATEGY

FROM STRATEGIC AM POLICY TO AM OBJECTIVES
The policy principles articulated in the strategic AM policy form the framework for the establishment
of AM objectives that are defined within the strategic asset management plan (SAMP). The SAMP will
contain several sub-strategies as shown in Figure 2.14.
AM system strategy
(processes, practices, data, electronic systems
and skills)
•
•
•
•

Service delivery strategy
(levels and standards of service and service delivery
models)

Stakeholder requirements
System scope and objectives
Current state of practice
AM system improvement plan

Performance expected from the AM system

•
•
•
•
CITY AM
STRATEGY

Infrastructure investment strategy
(expenditure and revenue projections, smoothing,
funding strategies)
•
•
•
•

Long term expenditure forecast
Long term revenue forecast
Matching and smoothing of cash flows
Funding strategies and assessment of financial
impacts

Sustainable investment and financial performance

Customer profiling and growth expectations
State of assets’ report
State of service provision report
Target levels and standards of service

Performance expected from assets
Organisation change strategy
(levels and standards of service and
service delivery models)
• Stated conditions for a value-centric
organisation employing an AM system
• Identification of stakeholders and desired
behaviour
• Stakeholder management plan

Creating an AM culture focused on delivering value
from assets

FIGURE 2.14: Key components of a city AM strategy

2.18

Section 2 CIDMS Management Companion 2018

The AM strategy should, regardless of which component of strategy it addresses (e.g. service
delivery strategy):
• Formulate AM objectives.
• Consider options for achieving AM objectives,
as well as risks and opportunities in delivering
on AM objectives.
• Assess the impacts of options selected.
• Document key assumptions.
• Ensure vertical and horizontal alignment.
Further exploring the outcome “financial health and sustainability” as an example, the following
AM objectives can be formulated:
TABLE 2.4: Examples of AM objectives within the outcome area “financial health and sustainability”
AM OBJECTIVE

BENCHMARK/TARGET

Progressively reconfigure the composition of asset portfolios to ensure 60%> of immovable asset portfolios to
that revenue-generating assets account for 60% of the total combined be revenue-generating assets
value of immovable asset portfolios, measured in CRC
Adequately fund maintenance to ensure that assets attain their full Maintenance spending of 2,5% of CRC
intended lifespans
per annum over period
Maintain the productive capacity vested in assets by ensuring that asset Asset consumption ratio of < 50%
consumption does not exceed 50% at portfolio level
Maintain asset sustainability by ensuring that renewal expenditure Asset sustainability ratio of at least 95%
equals depreciation
for each period

As can be seen from the above table, policy principles are then converted into AM objectives. Asset
management plans are then prepared to both test that such objectives are realistically achievable, and
the timeframes over which these can be achieved together with cost implications, and then finalised
in the city’s SAMP. Following is an example of the AM objectives for financial health and sustainability.
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DESCRIPTION

Maintain the
productive
capacity
vested in
assets by
ensuring
that asset
consumption
does not
exceed 50%
at portfolio
level

Maintain
asset
sustainability
by ensuring
that renewal
expenditure
equals
depreciation

REF

4.3

4.4

AM OBJECTIVE

The current status of asset portfolios
(asset portfolio health status: asset
comsumption) is summarised from
the asset register and sectoral asset
management plans.
Community
facilities

Solid waste

Roads &
stormwater

Electricity

Asset consumption
ration of 50%

3.8%

0%

0.6% Asset sustainability
ratio of at least
95% for each
5.2% period

22.6%

7.6%

Water
Sanitation

52%

50%

Solid waste
Community
facilities

54%

40%

Electricity
Roads &
stormwater

39%

2016/17

Sanitation

49%

55%

53%

54%

40%

55%

59%

54%

60%

45%

53%

69%

52%

66%

50%

51%

50%

79%

43%

90%

62%

56%

56%

66%

43%

92%

58%

60%

44%

34%

44%

40%

45%

44%

75%

85% 100% 100%

100% 100% 100% 336% 100% 100%

100% 100% 100% 100% 100% 100%

40%

17%

95% 100% 100% 100% 100% 100%

95% 100% 100% 100% 100% 100%

51%

48%

53%

47%

40%

2017/18
51%

2018/19

48%

2016-2025

44%

30-YEAR PLANNING HORIZON

2026-2035

45%

BENCHMARK/
TARGET

MTREF

2036-2045

Water

SERVICE/
CURRENT
ASSET
PORTFOLIO STATUS

CURRENT STATUS
MARCH 2017
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FIGURE 2.15: Achievement of AM objectives in the SAMP

Note the following from Figure 2.15:

CIDMS adopts a 30-year planning
horizon. Improvements in asset portfolio
health status and asset sustainability
is forecasted over the 30-year planning
period in the sectorial AM plans, verified
in the infrastructure investment strategy
component of the SAMP.
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SAMP PLANNING HORIZON AND TEMPLATE
The SAMP is prepared for a rolling 30-year period, updated annually. The structure and content of
the SAMP is as follows:
TABLE 2.5: SAMP template
SECTION

DESCRIPTION OF PURPOSE AND CONTENTS

Plan cover page

•
•
•
•
•

Document title
Name of city and city logo
Date
Planning period
Version number

Approval and
change history

•
•
•
•

Plan approval date and Council resolution reference
Planning period, stating effective start and end dates
Document version number
Change history details

Executive summary Presents key issues, decisions and actions
Purpose
Section 1:
Stakeholder
expectations
and city strategic
objectives

• Purpose of the plan
• City context (environmental analysis)
• Stakeholders and their expectations – internal and external stakeholders,
notable expectations and ranking thereof
Contents • City strategic objectives and future vision, inclusive of spatial vision and
structure
• How this plan supports city vision, strategic objectives and future spatial
vision and structure
• Status of this plan
Purpose

Section 2: State of
city assets
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This section describes the capabilities, limitations and risks associated with
asset portfolios to provide services, now and in the future.

• Scope of asset systems/portfolios and operations
• Extent and value of assets – asset extent and age profiles, replacement cost
values, depreciated replacement cost values and accumulated depreciation,
Contents
for each asset class and for the city as a whole
• Geographic profile of assets. Which areas are serviced, and which are not?
• The state of assets, presented in terms of failure mode analysis and risk
exposure. Highlight known key risks.

Purpose
Section 3:
Customer profile
and growth
expectations

This section states the purpose of the plan. It presents an environmental
analysis and identifies the city strategic objectives and stakeholder
requirements that AM, infrastructure investment, assets and lifecycle delivery
actions must respond to.

This section profiles existing customers by type and spatially, as a basis for
determining current demand, access to service provision, current revenue
potential for the city as well as expenditure requirements. It furthermore
presents a customer growth forecast for the city, to be interpreted by various
services or sector departments when undertaking future demand planning.

• Current customer profile, segmented and spatially presented
• Customer growth forecast for the next 30 years
• Future spatial apportionment of customers – indicate where future customer
growth is expected to materialise, considering current housing projects,
Contents
pending and approved development applications and land use management
dictates such as the urban edge, densification requirements etc.
• Identification of key risks and opportunities, and responses to these.
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SECTION

DESCRIPTION OF PURPOSE AND CONTENTS

Purpose

Section 4: Service
delivery strategies

• Levels and standards of services adopted – per type of customer and spatially,
for each infrastructure or community service
• Current state of services provision and existing service access backlogs – per
type of customer and spatially, for each infrastructure or community service,
and for the city as a whole. Also present service accessibility maps
Contents
• City approach/directives to selection of suitable service delivery models
• Lifecycle delivery plan, per sector and for the city as a whole
• Cash flow impacts of delivering on levels and standards of service for each
infrastructure and community service, for current and future customers
• Identification of key risks and opportunities, and responses to these

Purpose
Section 5:
Infrastructure
investment
strategy

This section presents the infrastructure investment strategy to meet city
strategic objectives and level and standard of service targets as they relate
to infrastructure and community facilities. This section demonstrates the
affordability of the service delivery strategy to both the city and its customers,
and presents the strategy for the funding of fixed capital investments, inclusive
of fund sourcing, revenue strategy and timing of investments. It also states
financial and investment objectives and how the proposed service delivery
strategy will impact on these objectives.

• Key service delivery, financial and investment objectives
• Modelling of cash flows (revenue and expenditure) per service/asset portfolio
and for the city as a whole
Contents • Funding strategy
• City affordability
• Customer affordability
• Identification of key risks and opportunities, and responses to these

Purpose

Section 6: AM
capability

This section articulates AM objectives related to levels and standards of service,
for each service, by type of customer and spatial segment or spatial structuring
element, as appropriate. It profiles the current state of service provision, and
quantifies current backlogs and future service requirements. This section also
articulates the city’s approach to the selection of appropriate service delivery
models, and presents the cash flow impacts of meeting levels and standards of
service targets.

This section establishes the scope of the AM system and states objectives for
the AM system. It profiles the current state of practices within the AM system,
and sets an improvement plan to meet objectives for the AM system. This
section also contains a change management strategy to ensure acceptance of
the AM system and to create an AM-focussed culture intent on delivering value
from assets.

• System scope and objectives
• Stated conditions for a value-centric organisation employing an AM system
• Description of sub-systems and practices, inclusive of the following:
• Risk management system
• Asset data model
• Customer segmentation system
• Spatial segmentation system
• Type and structure of asset management plans
• Decision-making criteria
Contents
• Practice and process interfaces, noting input and output requirements, as well
as alignment needs
• AM organisational requirements and arrangements
• Competency requirements, current capabilities and skills development plan
• Practices improvement plan
• Identification of stakeholders and desired behaviour
• Stakeholder management plan
• Identification of key risks and opportunities, and responses to these
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SECTION

DESCRIPTION OF PURPOSE AND CONTENTS

Purpose

This section presents an overall AM risk profile, encompassing risks associated
with growth/decline (customer and economic growth/decline), assets, service
delivery, financial, management and technical risks. It describes the overall
gross exposure of the city to risks associated with both assets and the AM
system, how this plan reduces risks and what residual risks remain following
implementation of this plan.

Contents

• Profiling of risks associated with assets and the AM system, inclusive of a city
risk exposure profile quantifying gross risk exposure
• Risk mitigation actions to be implemented through this plan, and residual
risks remaining thereafter

Purpose

This section ensures technical, spatial and budgeting alignment between
sector plans, programmes and actions, provides annual directives for sectoral
compliance, and presents an integrated set of performance metrics for AM
objectives to be tracked over time.

Section 7: Risk
management

Section 8:
Integration,
alignment and
performance

• Directives relating to technical, spatial and budgeting alignment, e.g. priority
to be given to development in particular regions/precincts, and/or targets for
job creation, SMME development or conversion to green technologies
Contents
• Programme and project alignment
• Integrated set of AM performance metrics, both in terms of AM objectives
established, and the tracking of performance against these metrics over time

Section 9:
Recommendations

Presents key recommendations where explicit approvals are required.

Appendices

Include additional documentation or detail as necessary in appendices to ensure a tight
focus in the main document, and to keep the main body of the document concise and
reader-friendly.

PREPARATION, APPROVAL AND UPDATING OF SAMP

The following arrangements apply:
APPROVAL
The SAMP should be approved by way of
Council resolution.

SAMP REVIEW
The SAMP should be reviewed and updated
annually. Additionally, the SAMP should be
reviewed when:
• Changes occur in the regulatory environment
(e.g. new national policy or legislation); or
• When changes occur in the operating
environment of the city.
• The city adopts a new overarching
strategy (e.g. a new IDP or city growth
and development strategy), or amends its
overarching strategy.
• The strategic AM component of the AM policy
is amended.
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2.4

Conclusion

Each city should develop and implement an AM system comprising the people, policies, plans and
information to deliver value from assets. Value is determined by stakeholders and the overarching
objectives of the city as articulated in its overall strategy, and the starting point in establishing an AM
system is to identify stakeholders and analyse their requirements.
The following are critical requirements for an
AM system:
• Clear alignment to city strategic objectives
• Responsiveness to stakeholder requirements,
and the design of an AM system that meets
stakeholder expectations
• The establishment of a hierarchy of policies
and plans, with clear line of sight throughout
the organisation
• System documentation
• Strong leadership at all levels, and the fostering
of an outcomes-based AM culture imbedded in
a self-learning system
• Commitment to continuous improvement
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3.

ASSE T DATA MODEL AND INFR ASTRUC TURE
PROFILING

3.1

Introduction

Managing infrastructure and the delivery of services requires information about assets, particularly
about the following aspects:

01

ASSETS OWNED AND
CONTROLLED BY THE CITY

Knowledge on the scope, extent and location of
assets is a precondition for asset management
planning. Data on assets owned and controlled
by a city should be included in the asset register
of the city.

02

ASSET CONDITION

Knowledge on asset condition indicating the
remaining useful lives of assets, is necessary for
determining: the depreciated replacement cost
of assets, asset impairment, the probability of
asset failure and to predict maintenance and
renewal requirements.

03

UTILISATION AND CAPACITY

Utilisation and capacity. Knowledge on asset
utilisation and capacity allows infrastructure
planners to determine whether strategic
redundancy, that is, spare capacity to ensure
continuous supply if something happens, exists
in engineering systems as necessary to cope
with risk events. It informs decisions on whether
sufficient capacity exists, and where this is not
the case, it prompts planning to upgrade or add
to existing assets. It also indicates where scope
exists to rationalise asset portfolios, moving
towards the optimisation of assets.

3.1

04

COST OF OPERATIONS

The cost of operating assets compared to defined
norms can indicate obsolescence (as a result of
spares being difficult to source and costly) as well
as scope for asset optimisation.

05

PERFORMANCE

Performance is the ability of an asset to produce
at a required standard of service (for example,
with the required level of reliability). Performance
data informs decisions on target standards
of service and is necessary to determine the
effectiveness of operating, maintenance and
capital works programmes. For some assets, an
agreed minimum performance level triggers
capital works such as renewal to improve the
condition of the asset to a point where it is able
to perform accordingly to agreed standards.

06

ABILITY TO PREDICT
ASSET FAILURE

Condition, utilisation and capacity, cost of
operations and performance are all failure
modes, or ways in which assets can be considered
to fail. Knowledge on the current failure mode
status of assets is a good starting point for
asset management planning. But it is equally
important to understand how and when assets
may in future fail either to provide services or
to reach their expected useful lives (through
appropriate maintenance). This provides a firm
context for life-cycle planning.
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The asset data models and infrastructure profiling approach adopted should:
• be documented;
• be applied consistently across all infrastructure
(and building) sectors;
• support integrated reporting and planning
across all infrastructure (and building) sectors;
• support effective strategic asset management
of infrastructure in line with SANS 55001;

• support the preparation of asset registers
that provide information that supports the
preparation of financial statements using
standards of GRAP;
• facilitate effective budgeting and expenditure
control in line with mSCOA; and
• support spatial reporting and planning in line
with SPLUMA.

Elements that are considered essential in achieving the above are:
• to break down the asset portfolios to an
appropriate level of detail – defining all items
considered to be of management significance
(components) – and stipulating the required
value, attribute and spatial data (to inform all
disciplines – financial, strategic and operational
asset management, corporate planning and
spatial planning);
• to provide explicit definitions of what capital
and non-capital life-cycle expenditure is,
and link to stated life-cycle strategies for all
component types (across all sectors – roads,
storm-water, water, sanitation, electricity etc.);

• to define failure modes, criticality and risk
exposure for all component types (that can be
measured against defined risk tolerances);
• the ability to reliably track confidence in the
input data (that can be measured against
targets that are set based on benefit-cost
considerations);
• the ability to determine life-cycle needs (both
capital and non-capital) at component level
and to forecast for different development
scenarios; and
• the ability to roll up all data on the basis of area
and/or infrastructure type from component to
city level.

A fundamental point of departure adopted for all the asset data models in the CIDMS toolkit has
been to adopt, at the highest level (which applies to the city), a model that is well understood by
all users, can be readily, completely and consistently implemented across the sectors, departments
and entities in the organisation, and provides the opportunity for selective drill-down to increase the
level of sophistication where relevant to the business value added (ie the model is “scalable”). This
over-arching umbrella is critical for effective integrated decision-making, and to promote effective
management.

3.2
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3.2		 Scope of asset data models
The scope of asset data models described in this module is summarised below. Used in combination,
they enable the generation of asset knowledge necessary to support robust asset management
planning:
TABLE 3.1: Scope of asset data models

ASSET HIERARCHY
A framework to divide up an asset base into appropriate classifications. The asset
hierarchy can be based on asset function, asset type, or a combination of the two.

VALUATION MODEL
The method and data to determine the worth of an asset, accumulated depreciation,
remaining useful life and current replacement cost.

ATTRIBUTE DATA
Attributes refer to the specific properties of an asset component, such as type, size, class,
expected useful life and remaining useful life.

IDENTIFICATION REFERENCING
A system to identify the asset component, both in terms of physical location and location
within the asset hierarchy.

FAILURE MODES AND MODELS
Failure modes are ways in which assets can fail in relation to required levels and standards
of service, and expected useful life. These trigger asset management planning and
potentially investment decision making.

DATA ACCURACY
Not all asset data has the same level of accuracy. By necessity, some elements of data
are estimated, some gathered from cursory inspection, and some developed following
detailed technical assessment. A data confidence model is included which attaches a
data confidence grade to the level of accuracy of asset component attribute data.
ASSET REGISTER
A record of asset information considered worthy of separate consideration for both
asset accounting purposes and strategic management purposes. It includes inventory,
historical, condition and construction, technical and financial information about each
asset record.

3.3
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3.2.1		Componentisation
At a facility, network or engineering system’s level, urban infrastructure assets are
generally considered to be “assets in perpetuity”: they are intended to service current
and future generations. A key feature of infrastructure and buildings is that they are
considered to be complex assets comprised of multiple components.
DEFINITION OF A COMPONENT

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 broken down into significant components. Infrastructure
and buildings are considered complex items.
To ensure services continue, it is necessary to replace significant components of these complex assets
on a continuous and progressive basis. A key part of strategic infrastructure asset management
(after having determined that a particular asset-based solution is the optimal response to a stated
service delivery need) is to optimise the life-cycle treatment of the constituent components that are
considered significant. This is to determine the form of maintenance that will economically maximise
the life span of each component, and to plan in time for its replacement. Recognised good practice
in asset management is therefore to:
• Identify significant components that are normally replaced on a regular basis; and
• Prepare life-cycle strategies that document the prevailing approach to maintenance of these
significant components and link this to the typical interval between renewals (replacement).
The CIDMS Toolkit provides a specific breakdown
structure (asset hierarchy) of Property, Plant,
and Equipment (PPE) that addresses and aligns
the data needs of strategic asset management
and asset accounting. Assets, whether they are
buildings or networks, are allocated to their
respective classes (such as water network) to
facilities (or “asset groups” such as an electricity
network in a particular area), to asset types
(such as metalwork, or mechanical equipment)
and then finally to components (such as guard
rails, or pumps). These are the items considered
“significant” from a strategic and / or asset
accounting perspective by the city. It should be
noted that each and every facility or network,
and each and every part of those facilities and
networks are broken down into their constituent
components - the entire asset base of the city is
represented by components.

Consequently, once an item is designated to be
identified as a component of infrastructure, it
is accorded the status of being “significant” and
becomes the de facto “unit of account” – ie the
fundamental basis for value and life models,
the “asset” for the asset management system.
The “asset” is then given a value and recorded in
the city’s asset register in accordance with the
principles stated in relevant standards of GRAP
(see notes 1 and 2). Once significant items have
been defined, by implication, those subservient
items that do not constitute a defined component
are not considered significant – they are treated as
consumables. This process of segmenting complex
assets into significant items or components is
referred to as asset componentisation. Accountants
often refer to the process of componentisation as
“asset unbundling”.
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Note 1: Whilst the treatment of impairment is not
part of the scope the current toolkit, it is noted that
the assessment of functionality impairments would
typically be made at a facility or infrastructure
segment level (such as a block-to-block segment
of road or pipe), rather than at a component level.
Or in other words, all the components in a facility
would be impaired if the functionality of a facility
is impaired. However, component level data may
be appropriate for damage impairments (such as a
damaged roof of a pump station).
Note 2: The register should cater for recording, for
each component, the accounting values required
by the city for reporting in the financial statements
(depending on whether it has adopted the Cost
or Revaluation Method (such as the cost price,
carrying value, residual value, and accumulated
depreciation) as well as the values required for
strategic asset management such as the current
replacement cost, depreciated replacement cost,
residual value and consumption to date), The line
items representing the components, as well as the
useful life data, should be common.

City assets can be thought of as community wealth.
Any investment in municipal infrastructure and
social facilities, through capital expenditure
(CAPEX), increases community wealth through
enlarged service potential and economic benefit.
For this reason capital expenditure is recorded in
a city’s asset register, and the carrying value of
assets in the asset register is reported on in the
City’s Statement of Financial Position.

THE DEFINITION OF CAPEX IS AS FOLLOWS

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.
Infrastructure and buildings are considered to be complex assets and, as we have seen, are required to
be broken down into components. If any such component is renewed, this would mean the return of
its original service potential and expected useful life – and is therefore capital in nature. The renewal
action can take the form of replacement or rehabilitation. Once assets have been commissioned,
they must be used so that value is derived from them. They should also be maintained to reach their
expected useful lives. Such maintenance activities are considered operational expenditure (OPEX)
and are expensed. These expenses are reported on in the Statement of Financial Performance.
THE DEFINITION OF MAINTENANCE IS AS FOLLOWS

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 recurring activities to keep the asset operating, but
specifically excluding renewal.
Note: In the case of complex assets such as infrastructure and buildings, the “assets” referred to in
this definition should be interpreted as the defined components.
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In short, significant items that have been defined as components are recognised as assets and
capitalised. Expenditure at subcomponent level is treated as operating expenditure.
GRAP allows some measure of judgement to be exercised on the degree to which infrastructure
assets are broken down or componentised, and therefore a range of prevailing practices can be
found (including, in many instances, the initial adoption of separate engineering, financial and even
spatial registers).

ASSET HIERARCHY:
PRINCIPLES AND CONCEPTS RELATING TO LIFE-CYCLE
MANAGEMENT OF ASSETS

Regardless of the methodology adopted to componentise assets,
it is necessary to adopt a standard system of componentisation,
referred to as an asset hierarchy, to ensure consistency on the
classification, manner and depth of componentisation, across
asset portfolios and over time.
DEFINITION OF AN ASSET HIERARCHY

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.

SIGNIFICANT ITEMS

ACCOUNTING GROUP

eg. PPE

ACCOUNTING SUBGROUP

ASSET CLASS

eg. Infrastructure

eg. Water network

ASSET GROUP TYPE

eg. Pump station

ASSET TYPE

UNIT OF ACCOUNT

eg. Mechanical plant

COMPONENT TYPE

eg. Pump

CAPEX
OPEX

SUBCOMPONENT TYPE

eg. Bearings

FIGURE 3.1: Structure of the asset hierarchy adopted for the CIDMS toolkit
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The following points explain the structure and logic of the asset hierarchy shown in Figure 3.1 above:
• The asset hierarchy is of the combination type (function and asset type), for use in both
accounting and strategic asset management. The asset hierarchy consists of six levels of significant
items. The upper levels are of the functional asset hierarchy type. This enables the asset hierarchy
to report on assets per asset class and accounting group, as required by GRAP. It also reports on
assets in the “function” segment of the Municipal Standard Chart of Accounts (mSCOA). The asset
hierarchy can be used for very diverse services and asset portfolios such as different engineering
systems, community facilities, heritage assets and investment properties. The lower levels of the
asset hierarchy are of the asset “type” sort. They include facilities (asset group type) such as electrical
substations, reservoirs, sewerage treatment works, landfill sites, fire and ambulance stations and
parks, and even the components that comprise these facilities.
• The hierarchy is applied consistently across all
assets in the city. When a type of component is
considered significant for any given portfolio
(eg a road surface), it is included as a separate
component in each facility or network it is
encountered across all sectors (eg roads in parks,
or access to treatment works) so that there is
consistent, complete and holistic reporting,
and accounting and lifecycle treatment across
the city.
• Items at the component-type level assume
asset status. In the example provided in Figure
3.1, a pump would be recognised as an asset, as
would other components comprising the pump
station, such as the motor driving the pump.
Each asset is then recognised (recorded in the
asset register), measured (assigned a value) and
depreciated over its useful life. The renewal
or replacement of a component automatically
qualifies as CAPEX.

• Items at the component level kept in stores
are considered capital spares. Examples of
capital spares are pumps, motors, generators
and transformers. Such components are also
considered to be assets. They are recorded in
the asset register, and are depreciated even
when not in active use (though normally on the
production unit basis).
• Any expenditure at subcomponent level is
considered OPEX. Examples of subcomponents
(parts of recognised components) include, in
relation to Figure 3.1, the impeller or bearings
in a pump.
Once the asset hierarchy is defined down to the
component level, an explicit basis is established
to model the aggregated (capital and operational)
life-cycle needs of all the components that make
up the entire system or portfolio. It can also be
used to forecast future needs.

Effective componentisation is therefore at the heart of designing an effective asset data model. In
this way:
• Capital renewal actions are explicit and are
applied in a consistent fashion – not open to
varied interpretation of what qualifies;
• CAPEX and OPEX budgeting is structured and
definitive;
• Expenditure control (again of CAPEX and
OPEX) is definitive;
• Modelling of life-cycle needs, risks,
optimisation and priorities across the portfolio
is consistent and more robust;
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• There is a structured way to assess the merits
of new life-cycle treatment options for
components;
• An annual review of condition and useful life
becomes a reliable and replicable process; and
• The need for repeated out-of-system
calculations (to reliably determine facility-level
remaining life) is removed.
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3.2.2		 Valuation model
WHY VALUE ASSETS?

Municipalities are legally obliged to value their immovable assets and report
thereon in the Statement of Financial Position.
Valuation data serves the following purposes:
• It reflects the investment made by the
community in the service-delivery capacity or
economic potential of a municipality;
• To achieve accountability and transparency
objectives;
• When using the depreciated replacement
cost methodology, valuation data will provide
valuable data on depreciation (and therefore
renewals funding requirements);

• To indicate whether or not the entity is solvent
and can operate as a going concern;
• The value of immovable assets strengthens the
financial position of the municipality, and the
organisation can use this strength to secure
loans (balance sheet leveraging).

ASSET VALUATION MODELS AND TECHNIQUES

GRAP allows the use of various valuation models and techniques. From an asset accounting
perspective, cities can adopt either the cost model or the revaluation model in reporting the value of
their assets. Figure 3.2 provides an interpretation of selection of models and techniques applicable
to PPE and Heritage Assets that are permissible in terms of GRAP. The figure indicates a preference
for the adoption of the Revaluation Model for infrastructure assets and other complex assets, citing
some of the benefits that can be accrued. Whilst this is not a requirement for the preparation of
financial statements, as previously noted in this module, where cities have adopted the Cost Method,
they should also carry the revaluation data (including CRC and DRC) for components in the structure
indicated in this toolkit to inform the strategic AM (and other) processes as highlighted in the figure.
COST MODEL

The cost method is the benchmark treatment.
This means that the value of assets written in the
asset register express their actual historic cost,
based on proven records of expenditure that are
reconciled and audited each year. In this way,
there is a direct mechanism to link the resources
applied in establishing a capital item to an asset
that is recognised in the asset register (and for
this reason, this initial treatment at recognition
is also used in the revaluation model). Each item
is then depreciated over its expected useful
life down to its residual value. In the case of
municipal infrastructure, this can be as long as
100 years or more.

Using this method, items on the asset register
will be reflected with values based on their
cost several decades before. Though hopefully
arithmetically correct and balancing, these
values will be not be all that useful in reporting
the status of the portfolio, nor in offering any
reasonable basis to determine life-cycle needs
or reliably ascertain long term sustainability.
Worse still, rather than accepting the values are
not representative (especially of assets acquired a
long time before), there is a risk that benchmarks
for life-cycle costing are founded on wildly
unrepresentative data.
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In short, valuing long-life assets on the basis of
historic cost will not result in fair representation of
the financial position of a city from a strategic AM
perspective. Cost-based tariffs will be set at levels
that are insufficient to fund future asset renewal
or replacement. And since historic costs rapidly
lose track with actual costs, it is not suitable
for use in benchmarking, AM planning and
budgeting. But the cost model suffers from other
shortcomings as well. As a valuation method,
it can’t be used in isolation. Construction-type
contracts generate project documentation that
reports on cost items such as labour, materials,

professional and general fees, as opposed to
conveniently packaged and costed components
ready for recording in the asset register. A shadow
valuation methodology using the Depreciated
Replacement Cost (DRC) method is a cost
effective, repeatable and scientific approach to
apportioning actual costs of completed complex
projects to components (and can be used to
check value for money, and inform the calibration
of future expenditure). The cost method is also
not suited for asset impairment calculations: to
perform these it is necessary to apply fair value
methods (market value and DRC).

MEASUREMENT
MODEL

Cost model

MEASUREMENT
TECHNIQUE

Historic cost

Reproduction cost

Depreciated
replacement cost

Market value

Cost at initial
recognition

The cost of reproducing
the asset with exactly
the same appearance,
character and materials,
where available, or where
these could be specially
manufactured

The replacement cost of an asset
less accumulated depreciation
calculated on the basis of
such cost to reflect the already
consumed or expired benefits of
the asset

The amount for which
an asset could be
exchanged, or a liability
settled, between
knowledgeable, willing
parties in an arms length
transaction

Movable assets
and short life
assets

Heritage assets

Infrastructure assets and other
complex assets characterised by
longevity and for which no active
market exists

Non-specialist property
where there is an active
market (see note 1)

Initial recognition
of assets where
actual costs are
known

Typically for the valuation
of heritage assets

DEFINITION

BEST SUITED
FOR THE
FOLLOWING
ASSET CLASSES

USE WHEN

Revaluation model

Preferred method for strategic
asset management purposes

Note 1: Fair valuation of investment
property in terms of subsequent
measurement in GRAP 16 is also based
on an assessment of market value

WHEN RE-VALUING ASSETS
Determining fair value where
there is no market-based
evidence because of the
specialised nature of the asset
(e.g. infrastructure)
Preferred method for
infrastructure life-cycle
planning and long term
financial planning
Establishing the cost of
transferred or donated assets
Apportioning actual costs to
components using the shadow
DRC valuation method
Determining asset value based
on “substance-over-form”
Determining value-in-use for
assessment of impairment of
non-cash generating assets
Benchmarking the adequacy
of infrastructure spending

Determining the fair
value of non-specialist
property (see note 1)

FIGURE 3.2: Interpretation of the application of asset valuation models and techniques
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Lastly, the cost model is of no value in what is referred to as non-exchange transactions. Non-exchange
transactions are events where a city acquires assets without paying for them. Such transactions
regularly happen in city spaces. Developers are often required, as a condition for the approval of a
development, to transfer land to the municipality, construct infrastructure or to both contribute land
and infrastructure. Assets may also be acquired through other processes that include the transfer
of assets from other organs of state, through expropriation or through means of re-demarcation of
municipal boundaries. GRAP 17 requires that the revaluation model (either market value or DRC)
is used to measure assets acquired through non-exchange transactions. In these instances, such
valuation, though using the revaluation model, is considered to be measurement to establish costs,
rather than an attempt to revalue the new asset.
MARKET VALUE

REPRODUCTION COST

Where there is a free and active market of items
being acquired and sold by different parties, a
method of valuation that is typically employed is
to monitor actual sales prices and trends of similar
items, and this is considered the “fair value”.
While portions of municipal land and perhaps
non-specialist buildings (such as offices) may be
considered to be part of a broader and active
property market, the vast majority of municipal
infrastructure assets do NOT generally form
part of what could reasonably be considered an
active market – i.e. one where there are enough
sales of items of similar value to give reliable
statistical results. This includes buildings that
have been designed, constructed, and/or located
for specialist use by a community.

The reproduction cost method has merit in some
limited instances, notably those cases where
buildings or other community assets have been
constructed in previous eras with particular
materials (e.g. sandstone walls as opposed to brick
walls). This means that not only the function, but
also the particular historic or cultural appearance
of the asset is deemed to be of value (as may be
the case, for example, with heritage assets).

The preceding paragraphs noted the
shortcomings of both the cost method and the
market value method with respect to specialised
buildings and infrastructure. This leaves two
options, these being (1) the reproduction cost
method and (2) the DRC method, both of which
are allowed by GRAP 17.

In most instances, though, the value of immovable
assets such as engineering systems lies in
their utility value as opposed to their physical
appearance, for example the ability of a sewerage
treatment works to process and safely discharge
treated waste into the natural environment.
Additionally, communities are concerned that
such assets are fit for purpose, efficient and cost
effective. While most members of the community
will not know the best engineering solution to
serve their needs, these expectations stand, and
they measure effectiveness in this regard by the
quality of services they receive and the impact
on municipal tariffs. The field of engineering
is a dynamic and responsive one: there are
constant advances in construction materials
and infrastructure technologies, leading to new
assets and solutions. It is therefore very likely that
a city will generally replace existing assets with
modern equivalent assets (MEAs). A MEA is the
most cost-effective asset currently available that
will provide equivalent functionality to the asset
that will be replaced.
For this reason reproduction cost is generally not a
suitable method for valuing infrastructure assets.
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TABLE 3.2: Examples of components used in the past now replaced with MEAs
ASSET PORTFOLIO

PREVIOUS GENERATION TYPE

MODERN EQUIVALENT TYPE

Water

Asbestos cement pipe

uPVC/ mPVC pipe (up to 500mm)

Sanitation

Cast- iron pipe

HDPE pipe

Sanitation

Earthenware pipe

uPVC pipe (up to 300mm)

Electricity

Oil-filled switchgear

Gas-insulated switchgear

Roads

Tar (coal-based) binder and prime

Bituminous binder and prime

DEPRECIATED REPLACEMENT COST: THE MECHANICS OF IT

The DRC method is widely considered to be the most appropriate method of valuation for infrastructure
assets and other complex assets used for service-delivery purposes, since it is useful for strategic asset
management and accounting purposes. The definition of DRC is as follows:
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.
The ”replacement cost” portion of DRC is based on the Current Replacement Cost (CRC) of an asset. As
its name suggests, it is the value based on an assessment of how much it will cost to replace the item
in current-day terms. The full definition is as follows:
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.
The DRC approach requires information on the expected useful life (EUL), residual value (RV), current
replacement cost (CRC) and remaining useful life (RUL) of each of the asset components. DRC is then
calculated as follows (assuming that the straight-line method of depreciation applies):

Accumulated
depreciation
Depreciated replacement cost
Assumed deterioration curve
(in this case straight line)

Annual
depreciation
charge
End of
reporting
period

CURRENT REPLACEMENT COST

Carrying value

Depreciable
amount

Residual
value

EXPECTED USEFUL LIFE
REMAINING USEFUL LIFE

FIGURE 3.3: Calculating DRC
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DRC = RUL
EUL

X (CRC-RV) + RV

WHERE:

CRC: Current replacement cost (as determined
by the product of a unit rate and extent
measure)
DRC: Depreciated replacement cost
EUL: Expected useful life (as indicated in
Annexure 3E)
RUL: Remaining useful life (as determined by
the algorithm indicated in Section 3.3.5)
RV: Residual value
Note: An RV of zero can be used in the above
formula to determine the DRC of assets
that do not have an RV.

Example:
A roof has an expected useful life from new of 40
years. It is 225m2 in extent, the unit rate (including
all qualifying costs at the report date) is R2,000 per
m2, there is no residual value; and the remaining
useful life (based on a condition assessment) was
determined to be 22 years.
DRC = (225 x 2,000 x 22 – 0) / 40 = R247,500

Here’s more guidance on how to apply the DRC formula:

A

CURRENT REPLACEMENT COST (CRC)

The CRC is the product of an appropriate unit rate
and the extent of the component, and represents
the cost of replacing the asset. The unit rate is
based on the cost of replacing the asset under
consideration with a modern equivalent asset,
which has the same functional capacity. Unit rates
are established at the asset component level.

GRAP 17 states that the costs of an item include
the following elements:
• Its purchase price, including import duties
and non-refundable purchase taxes, after
deducting trade discounts and rebates;
• Any costs directly attributable to rendering the
asset to the location and condition necessary
for it to be capable of operating in the
intended manner; and
• The initial estimate of the costs of dismantling
and removing the item and restoring the site
on which it is located. This can occur when
an entity acquired the item or uses it during
a particular period for purposes other than to
produce inventories during that period.
Normally immoveable assets in the municipal
sphere are considered to be required in perpetuity,
ie they are replaced when necessary to be able
to continue providing a service, and thus the
restoration of the site is not normally used in the
valuation. A notable exception, however, is landfill
sites, that have finite life and a significant restoration
requirement at end of life – consequently a
restoration provision is required to be made in the
componentisation structure for landfill sites.
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Examples of directly attributable costs include:
• Costs of employee benefits (as defined in
the Standard of GRAP on Employee Benefits)
arising directly from the construction or
acquisition of the item
• Site preparation costs
• Initial delivery and handling costs
• Installation and assembly costs
• Costs of testing whether the asset is
functioning properly (e.g. pressure testing of
pipes to ensure that there are no leakages),
after deducting the net proceeds from selling
any items produced while bringing the asset to
that location and condition
• Professional fees.

B

EXPECTED USEFUL LIFE (EUL)

The EUL of an asset is influenced by a wide range
of factors such as the operating environment and
standard of manufacture or construction. It will
always require judgement as EUL is a prediction
of potential future service-delivery performance.
The degree of confidence in EUL can, however,
be increased by relevant data on influencing
factors in the operating environment and/or
historic performance (where statistical analyses
can be carried out). Where there is little reliable
historical performance data available, industry
norms are used as a guide, supplemented with
insight of sector experts and officials familiar
with the assets. Usually useful life depends on
the types of material used, but other parameters
can also be reliably modelled, such as the
exposure of steel products.
Over time, the cities’ AM systems will capture
data on actual life realised. This will help establish
trends as a scientific basis for estimating the
expected useful lives of assets and possibly
determining other key influencing factors. The
EULs should be informed by documented lifecycle strategies for each component type.
Land assets and (normally) servitudes are considered
to have infinite life and are not depreciated.
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The following costs are excluded from the costs
of assets (these costs do not form part of the
value of assets and are instead expensed in the
Statement of Financial Performance):
• Costs of opening a new facility
• Costs of introducing a new product or
service, including the costs of advertising or
promotional activities)
• Costs of conducting business in a new location
or with a new class of customers, including the
costs of staff training
• Administration and other general overhead costs.

C

RESIDUAL VALUE (RV)

Provision is made in the asset register to record
the residual values of assets. Residual values
are expressed as a percentage of the CRC. Once
again, these figures will be able to be reviewed
from time to time in the future based on actual
data as this is accumulated in the cities.
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D

REMAINING USEFUL LIFE (RUL)

Assessment of the RUL of assets is a critical
element of a valuation and indeed for forecasting
renewal needs. It is typically influenced by the
age of an asset and its condition, though it may
also be influenced by commitment to replace
or dispose based on capacity or performance
considerations. For example hydraulic modelling
and master-planning may indicate that a pipe
might need an upgrade to cater for increased
flows before it is at end of life. The approach to
determine remaining useful life needs to be
informed by the availability, and relative accuracy,
of data on these parameters. The algorithm that
has been adopted is indicated in Figure 3.8.

Example:
The asset’s age is unknown, but assets of this
type have an estimated useful life of 20 years
(240 months), a CRC of R110 000, and a RV of
R10 000. The condition of the asset is assessed,
and a condition grading of “good” is attached
to the asset. The median of the RUL range for
a condition grade of “good” is 58%. The RUL of
the asset is then 139 months, or 11 years and 6
months (EUL of 20 years x 58%).
DRC = (110 000–10 000) x 139/240 = R57 917

Very good

Accumulated
depreciation

Poor

Fair

Good

Depreciated replacement cost
Depreciable
amount

Assessed
condition:
good, adopt
median of
RUL range for
this condition
grade (58%)

Very poor

CURRENT REPLACEMENT COST

Even when the entity must measure (value) an
existing asset for the first time, such as when the
asset in question has been transferred to this
entity from another entity, but the age of the asset
is not known, it still remains possible to calculate
DRC. In such a case, the condition of the asset
is assessed using the asset condition-rating scale
described in the Maintenance Planning Guideline
for Public Buildings. Each condition grade
carries an indicative median RUL, allowing for
calculation of the DRC, as follows:

Residual
value
100 - 71%

70 - 46%

45 - 26%

25 - 11%

10 - 0%

REMAINING USEFUL LIFE

FIGURE 3.4: Using DRC to determine RUL and carrying value where the age of the asset is unknown
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MULTIPLE APPLICATIONS OF DRC

The DRC method is considered the most appropriate measurement basis for immovable assets
applied for service-delivery purposes, for the following reasons:

A

FAIR VALUE PRESENTATION

The carrying value of an asset maintains the
positive attribute of being a fair representation of
the remaining value of the asset, regardless of the
length of time that the asset has been in use or
will remain in use.

B

SUFFICIENT PROVISION FOR FUTURE
RENEWAL OF ASSETS

The level of consumption of the asset
(depreciation) is determined by the current
replacement cost of the asset, the expected
useful life, and the current condition of the
asset. As a result, there is at any time sufficient
provision for depreciation to fund asset renewal
or replacement, assuming of course that
depreciation is included in cost-reflective tariffs.

C

ASSET LIFE-CYCLE PLANNING

The DRC method is ideal for determining asset
value, risk exposure and asset renewal needs at
the asset component level, or at rolled-up levels.
This means it is suitable for both asset accounting
reporting and asset life-cycle planning. To
appreciate this statement, have a look at the
final sections on infrastructure profiling in this
module: the profiles indicating the cost of
rectification have been prepared using the CRC/
DRC methodology.

D

VALUING ASSETS WHOSE INITIAL AGE
OR VALUE IS UNKNOWN

The DRC method is particularly useful when
dealing with assets whose initial values or age
have not been recorded, or when dealing with
assets whose aggregate values cannot easily be
compared against market values.

E

PROJECT UNBUNDLING

A further benefit of using a structured DRC
valuation methodology is that it is a reliable
and effective way to assign actual cost data
to components in a scientific manner. There is
no longer a need for cumbersome, and often
inconsistent and unreliable analysis of how costs
are allocated to components.

F

IMPAIRMENT TESTING

Since the DRC method employs condition
assessment of assets, it also lends itself to
impairment testing at the asset level. The DRC
methodology is required in terms of GRAP
provisions to be employed in determining the
value of impairment of infrastructure assets
(where the objective of holding assets is not for
cash-generation as defined in GRAP 26).

3.2.3 Attribute data
The need for effective componentisation, the design of the asset hierarchy, asset
location and the approach to valuation have been described in the previous sections
of this module. The specific properties of any given component type, for example its
extent, size or material, is also often necessary to model its value or useful life. Other
information is likely to be needed, at least in some circumstances, to identify exactly
which component it is (for example Pump No 5) or record its serial number.
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The following categories of component attribute data are relevant:
• Location (of the component in the facility);
• Extent;
• Nature – characterised as: type, size, class, and
a general descriptor;

• Value – for asset accounting (Cost, Carrying
Value, Accumulated Depreciation, and FY
Depreciation) as well as CRC, DRC and CRCbased annualised depreciation;
• Criticality;
• Expected and remaining useful life; and
• Failure mode status.
TABLE 3.3: Location data

SERVICEDELIVERY
AREA

STAND
(SG
CODE)

MAP
FEATURE
ID

ADDRESS

COORDINATES

Desirable Desirable

Desirable

Essential

Essential

Essential

Desirable – per
site

Linear
infrastructure

Desirable Essential

Desirable

Desirable
where
Essential
applicable

Optional

Optional
(indicative)

Grouped
infrastructure

Desirable Essential

Desirable

Optional

Essential

Optional

Optional
(indicative)

Infrastructure
land

Desirable Essential

Desirable

Essential

Essential

Optional

Optional
(indicative)

COMPONENT
TYPE

WARD

Site-based

SUBURB

Table 3.4 illustrates an example of the data fields for recording attribute data, as well as the units of
measurement – according to the component type. The cells highlighted in blue are compulsory fields
as they are used to determine EUL or unit rates.
TABLE 3.4: Example of the approach to provide attribute data
COMPONENT DESCRIPTOR DESCRIPTOR UNIT DESCRIPTOR EXTENT EXTENT
TYPE
TYPE
SIZE
SIZE CLASS
MEASURE

UNIT RATE
(VALUE)
MEASURE

Air
conditioning

Type of
installation

Sqm aircon
area

Sqm aircon
area

Channel

Type of
installation

Sqm face

Sqm face

Control panel

Type of
installation

No

No

Cum

Cum

Sqm plan

Sqm plan

No

No

Sqm

Sqm

Lift floors

Lift floors

Cum bwk

Cum bwk

m
width

Earth
structure
Earthworks

Terrain

Gearbox
Landscaping

kW
Type of
installation

Lifts
Masonry
structure

Construction
type

Type of
installation
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The approach to the “criticality grading” of
components is indicated in Table 3.5. Criticality
shows the potential impact should the
component fail. It is purposefully presented in a
simple, generic and qualitative form for ease of
application across a large number of components
within a sector, and for aligned reporting across
all sectors in a city.

Cities may initially elect to use default data (such
as large pipes are assumed to be more critical
than others etc.), or, where there is demonstrable
business value added, apply a more scientific
(qualitative or semi-qualitative) approach in
terms of their overarching risk management
framework (for example modelling the aggregate
customer down-time in the event of failure).
TABLE 3.5: Criticality grading

CRITICALITY CRITICALITY
CONSEQUENCE
QUALITATIVE DESCRIPTION
GRADE
DESCRIPTION OF FAILURE
1

Cursory

Insignificant

Is readily absorbed under normal operating conditions

2

Non-critical

Minor

Can be managed under normal operating conditions

3

Important

Moderate

Can be managed but requires additional resources and
management effort

4

Critical

Major

Will have a prolonged impact and extensive consequences

5

Most critical

Catastrophic

Irreversible and extensive impacts, or significantly
undermining key business objectives

3.2.4 		 Identification referencing
It is a good idea to physically label the component location and also the component (where
relevant) for ready identification. The facility and component location reference codes should
reflect the functional location hierarchy. The components should reflect the asset hierarchy
and, where applicable, a serial number. Asset referencing codes will be system specific.
ABOVE-GROUND FACILITIES:

BELOW-GROUND INFRASTRUCTURE:

• Roads generally already have names and sign
boards (and will not therefore need additional
referencing);
• Facilities and buildings − it is common practice
at facilities with public access to provide
signage on building names and numbers, and
this should also be applied at all facilities and
buildings − this will generally be enough, i.e. it
will not be necessary to label components such
as the roof, floors etc.);
• Process units and elements/equipment
positions (for example at treatment works,
substations etc.) should have clearly displayed
names and/or block numbers, and the
equipment plinths marked with the functional
location (unless under water, when an
alternative location can be used for the label).

• Pipes, cables – ideally location points should
be marked during construction (e.g. marked
on kerbs), and large infrastructure with
marker posts.
Robust labels (for example with serial numbers)
should also be attached to equipment that is
sometimes moved, possibly to another location,
or for repairs.
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3.2.5

Failure modes
FAILURE MODES

Assets and components fail in a variety ways. In the context of this model, “failure”
is considered anything that may cause a city to replace/renew, upgrade or
decommission an asset. In order to be able to collect data and information (especially when combined
with the criticality data to establish risk exposure), there is a need to standardise categories of failure.
Accordingly, the following four failure modes have been adopted:

Condition

Capacity (based
on utilisation)

The failure mode status is reported in the
form of a five-point grading scale. As with the
other grading scales, the data may initially be
determined based on high-level reviews (for
example through interviews or Delphi sessions
with officials who are familiar with the assets,
and followed up with risk-based inspections and
verification) or based on scientific reports, detailed
inspections and analysis. The condition of assets
is normally considered the baseline failure mode
for all assets. Some failure modes will tend to be
more dominant than others depending on the
operating environment and component types
(for example, capacity tends to be a dominant
failure mode for electricity supply, whereas the

Performance

Cost of operation
(which can be
interpreted in some
applications as
obsolescence)

condition of roads tends to be a dominant trigger
for renewal interventions). Of course, one has to
monitor all the relevant failure modes, as one may
dominate over the other in certain instances (for
example, electrical equipment may simply get
too old, or roads may be in good condition, but
may need to be widened to increase capacity,
or reconfigured to reduce accident frequency
– i.e. performance). In some cases, performance
data could be used as a broad indicator of
condition (for example the number of bursts per
km per year of underground water pipes where
direct condition data is not available).Table 3.6
indicates the generic (integration and reporting
level) grading scales for the failure modes.
TABLE 3.6A: Failure mode grading scales

GRADE

UTILISATION GRADES

COST-OF-OPERATION GRADES PERFORMANCE GRADES

1

Not used

Substantially below norm

Substantially exceeds requirements

2

Underused

Moderately below norm

Moderately exceeds requirements

3

Normal use (including
strategic redundancy)

Within norm

Meets requirements

4

At capacity

Moderately exceeds norm

Moderate non-compliance

5

Overloaded

Substantially exceeds norm

Substantial non-compliance

DESCRIPTION
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TABLE 3.6.B: Condition grading scale
GRADE

DESCRIPTION

DETAILED DESCRIPTION

Very good

Sound structure, well maintained. Only normal maintenance
required.

2

Good

Serves needs but minor deterioration (< 5%).
maintenance required.

3

Fair

Marginal, clearly evident deterioration (10−20%). Significant
maintenance required.

26 − 45 % EUL

4

Poor

Significant deterioration of structure and/or appearance.
Significant impairment of functionality (20−40%). Significant
renewal/upgrade required.

11 − 25% EUL

5

Very poor

Unsound, failed needs reconstruction/replacement
needs replacement).

1

INDICATIVE RUL

Minor

(> 50%

71 − 100% EUL
46 − 70% EUL

0 − 10% EUL

These generic grading scales need to be interpreted for different component types. The parameters
and measures that are adopted need to in line with the monitoring regime adopted by the respective
cities. The failure mode status should also be aligned with the corporate objectives of the respective
cities and their corporate performance and risk management framework.

EXPOSURE TO FAILURE RISKS

The failure mode data can be combined with the criticality data to work out risk of failure. This can
be at the component level, rolled up for certain component types, or in geographic areas. While
this could be done at a basic arithmetic level using Failure Mode Grade x Criticality Grade, the risk
exposure of a new critical component is in a higher bracket than a non-critical asset in very poor
condition. Consequently the risk matrix in Figure 3.5 has been adopted.

LIKELIHOOD

IMPACT
Insignificant

Minor

Moderate

Major

Catastrophic

Almost certain

Medium

Medium

Very high

Very high

Very high

Likely

Medium

Medium

High

Very high

Very high

Moderate

Low

Low

Medium

High

Very high

Unlikely

Very low

Low

Low

High

High

Rare

Very low

Very low

Low

High

High

FIGURE 3.5: Matrix of physical risk exposure
A more sophisticated (semi-qualitative) criticality and likelihood method is illustrated in Annexure
3F of the CIDMS Toolkit, which cities may decide to adopt where the criteria and metrics of the asset
management goals and objectives are robust and there is value-add.
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DETERMINING REMAINING USEFUL LIFE

In determining the Remaining Useful Life (RUL) of a component, start by considering its condition,
and then relate this to its expected useful life. When there is no definitive data (or it is uncertain),
age data may be considered as an alternative. There are also scenarios where components may be
relatively new, and in reasonable condition, but master-planning indicates a need for upgrading (or
possible decommissioning). In this case, the RUL will be dictated by any commitment to any such
works in the MTEF period. The algorithm used for determining RUL is shown in Figure 3.8. The RUL
data is key to the valuation and financial reporting. It is also a critical aspect of the life-cycle modelling,
and used as a basis for determining capital renewal needs, priorities and forecasts.
Determining RUL by assessing an asset’s condition is a vital aspect of the model. Different assets
may deteriorate following different patterns over time, or based on varying levels of, or frequency of,
production These different patterns of consumption and corresponding depreciation methods are
shown in Figure 3.6.
DECLINING CONSUMPTION:
DIMINISHING BALANCE DPRN

Depreciable
amount
Residual
value

COST OR CURRENT
REPLACEMENT
COST

COST OR CURRENT
REPLACEMENT
COST

CONSTANT CONSUMPTION:
STRAIGHT LINE DPRN

Depreciable
amount
Residual
value

INCREASING CONSUMPTION:
ACCELERATED DPRN

VARIABLE CONSUMPTION:
PRODUCTION UNITS DPRN

Depreciable
amount
Residual
value
EXPECTED USEFUL LIFE

COST OR CURRENT
REPLACEMENT
COST

EXPECTED USEFUL LIFE

COST OR CURRENT
REPLACEMENT
COST

EXPECTED USEFUL LIFE

Depreciable
amount
Residual
value
EXPECTED USEFUL LIFE

FIGURE 3.6: Asset consumption patterns and depreciation methods
A typical parabolic pattern of condition deterioration is assumed over the expected life of a component, as
illustrated in Figure 3.7. The curve generally represents most infrastructure components, civil components
in particular, and informs the condition grading scale presented in Table 3.6.b. Where reliable data is
available, and it is possible to recognise different patterns of deterioration relating to specific component
types, cities should adjust their data models accordingly. Note that though the deterioration curve is
parabolic, the method of depreciation adopted in such instances is the straight-line method.
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0
10
20
30
40
50
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70
80
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100

% CONDITION DETERIORATION

VERY GOOD

0

FIGURE 3.7: Component deterioration curves
This may appear to be strange reasoning. However, this can be explained with the example of a
reservoir with a 50-year life span and constant demand. Users of the reservoir in the first 10 years will
consume 20 per cent of the value (service potential or economic benefits) of the asset, and users in the
last 10 ten years of the life of the asset will also consume 20 per cent of the value of the asset. Over the
life span of the reservoir no single generation of user consumes either more or less of the value of the
reservoir than another. Each is therefore obligated to contribute to the cost of renewal or replacement
of the reservoir at the end of its useful life. Hence depreciation is calculated on a straight-line basis.
In scenarios where the age of the existing asset is
uncertain, the remaining useful life can be worked
out by assessing its condition, and allocating
it the average of the assessed condition band.
For example, a road surface of unknown age is
assessed to be in fair condition. The median, or
average, of the condition band is 35% of the EUL.
If the EUL is 12 years, the RUL can be determined
as four years.
This same model is adopted to determine the
remaining useful life in annual reviews – this
recognises that while the majority of components
will follow the expected deterioration pattern and
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pace, there will often be exceptions. For example,
some new assets may be found to be in poor
condition (for example due to poor construction
or abuse), and some old items may still be in good
condition due to materials that were used that
are no longer affordable. If the age-based RUL
is within the assessed condition band, it is not
adjusted. However, if it is outside the condition
band, the median of the condition-based RUL
is adopted, unless it is the result of ongoing
deterioration (i.e. when the asset migrates to the
next lowest condition grade), in which case the
highest RUL in that band is selected.
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START HERE

Reliable age
data (grade 1
or 2?)

Expected useful
life schedule

YES

Reliable
condition data
(grade 1 or 2?)

Determine
age-based RUL

YES
NO

Adopt median of
condition-band

NO

In condition-based
RUL band?

YES

Adopt agebased
RUL
Is the RUL 3
years or less?
NO

YES

Use minimum of
3 years’ RUL

NO

Scheduled for
renewal or disposal
in MTEF period (next
3 years)

Use adopted
RUL

YES

Use scheduled RUL
(< = 3 years)

FIGURE 3.8: RUL algorithm

3.2.6 		 Data confidence
The model requires that a data confidence grade is attached to all entry data fields in the asset register.
Some attribute data may be known to fine levels of accuracy (for example the size of a component),
whereas there may be less certainty of the accuracy of other data (such as the length and/or age
of an underground cable). In some cases, the data is inherently a judgement call (albeit, hopefully,
informed). For example, unit rates are not absolute measures - rather they must be a reasonable
reflection of expected actual cost of renewal, given the unpredictability of competitive tender prices.
Condition grades are also not absolute measures, even if based on detailed surveys. Table 3.14
provides the data accuracy grading system used. Observe that, for the reasons above, the maximum
accuracy accorded to data is 95 per cent.
On a benefit-cost basis, extremely accurate data
is not required, nor even desirable for some
data fields (for example condition data on each
and every water-reticulation pipe), whereas it
is essential that accurate data is maintained, for
example, on critical components (such as large
water mains). Judgement needs to be exercised
on how to obtain and maintain data of sufficient
accuracy, used in conjunction with appropriate

modelling and analysis processes, to support
the required reporting and decision-making.
The model also recognises that data confidence
diminishes with time. As such, one must make an
effort to do periodic reviews, including annual
risk-based reviews of changes in remaining useful
life in line with GRAP requirements, to ensure
accuracy. Using this scale, the target overall data
accuracy is over 90 per cent.
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TABLE 3.7: Data accuracy grading
GRADE

DESCRIPTION

ACCURACY EXAMPLES

1

Accurate

95%

Site measurements/detailed technical inspections/tests

2

Minor inaccuracies

90%

Cursory inspections

3

Some estimation

75%

Estimates from aerial photography

4

Significant data estimated

60%

Third-party observations

5

All data estimated

45%

Generic models

Data confidence grades are recorded for the following input data:
•
•
•
•
•

Extent;
Criticality grade;
Unit rate;
Operations cost grade;
Age (based on year constructed or last
renewed);

•
•
•
•

Utilisation grade; and
Expected useful life;
Performance grade;
Condition grade;

The confidence in some of the data diminishes over time. Cities therefore need to contemplate the
activities necessary not only to initially achieve the desired level of accuracy, but also to maintain it.
A risk-based approach should be adopted in regularly (at least annually) reviewing the level of
certainty of different types of data on different types of assets, informed by criteria such as:
• Time since last data entry in the asset register
and likelihood of change in condition;
• The availability and reliability of new
inspection data (for example from routine
inspections during maintenance activities, or
dedicated surveys such as those conducted for
pavement management analysis);
• The value and criticality of the assets;

• The lifecycle stage of the assets (guided by
the envisaged pattern of decay, and the
general propensity of the condition and
functionality of assets to fail either soon after
commissioning, or later in life);
• Known circumstances or events that may
have caused unexpected change (such as
unusual weather, social unrest, or changes in
usage); and
• Technical indicators such as performance data
(for example on bursts, blockages, downtime,
or losses).

The above assessment should be conducted with officials familiar with operational aspects of the
assets, as well as the asset register data, and should inform the preparation of an annual asset data
verification plan.
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3.2.7 Asset register
To record and report asset data for initial take-on and/or valuation purposes, data is required on the
nature, extent, location, and value of the assets, as well as the accuracy of the data. Data established
in these conditions are normally first compiled in a Valuation Asset Register (VAR), and signed-off by
the valuer and asset custodians. A summary of data to be included in the VAR is presented in Table
3.8. The VAR records the status at a given report date. The data fields need to be aligned with the
associated reporting and management requirements, and in particular the data models presented in
this module.
TABLE 3.8: Overview of data fields in a Valuation Asset Register (VAR)
DATA GROUPS DATA DESCRIPTION
Description

Overview of the nature, extent, location and classification of the component

Life-cycle status

Information that informs strategic AM planning - failure mode status, criticality, maintenance
needs

Valuation

CRC, DRC, EUL, RUL, residual values, impairments

Accuracy

Summary of data accuracy

The VAR data is used to establish or update the Financial Asset Register (FAR) as applicable. The FAR,
however, needs to hold more data fields as it deals with data movement, such as the remaining life,
depreciation, impairments that occur from time to time, change in failure mode status etc. Table 3.9
indicates the groups of data fields required in the FAR.
TABLE 3.9: Overview of data fields in a Financial Asset Register (FAR)
DATA GROUPS

DATA DESCRIPTION

Description

Overview of the nature, extent, location and classification of the component

Ownership

Data relating to the responsible department and asset custodian, and control

Opening and closing balances

Financial summary data (that is carried forward to the AFS)

Life-cycle management

Information that informs strategic asset management planning − failure mode
status, criticality, replacement value, maintenance needs

Additions

Notes the nature and value of the works that led to the establishment of the
item

Impairment

Notes any impairments during the financial year

Depreciation

Notes the depreciation during the year, including review of remaining life/
residual values

Reclassification

Summarises the impact in cases where items have been reclassified

Revaluation

Notes the data relating to revaluation (when this option has been adopted)

Derecognition

Notes the treatment and any costs/proceeds of the item as it is derecognised
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3.3

Infrastructure profiling

Using the asset data model presented in this section, multiple asset profiles can be created to suit the
needs of a city and its stakeholders. The profiles presented in this section focus on:

Portfolio overview:
scope, extent and value
of assets, as well as asset
consumption

Asset risk profiles,
presented in terms of
failure mode status and
likelihood of failure

Asset renewal profiles
(unmoderated): expected
failure patterns and level
of investment in renewal
required per annum.

Collectively these initial profiles provide the insight necessary to undertake asset life-cycle planning,
which is the subject of Module 6: Life-cycle strategies and plans.

3.3.1 		 Portfolio overview
SCOPE OF INFRASTRUCTURE PROFILES LINKED TO THE SCOPE
OF ASSETS BEING MANAGED

Infrastructure profiling generally always starts with an overview of the asset portfolio(s) under
consideration. Asset management plans (AMPs) are usually prepared at the level of asset portfolios, but,
at the discretion of each city, the scope of an AMP may include interrelated or linked services. It is also
possible that the scope of an asset management plan reflects the management control of a particular
department, directorate or unit, with similar types of assets supporting multiple services. The following
are general guidelines about how to prepare asset profiles and asset management plans:
• As a general rule, infrastructure profiles
and asset management plans are prepared
for each asset portfolio. Examples of asset
portfolios include: (1) electrical infrastructure;
(2) solid waste infrastructure; (3) potable
water infrastructure; (4) roads infrastructure;
and (5) operational buildings. Each of these
asset portfolios have unique characteristics,
configurations, service expectations, demand,
life-cycle needs, revenue and expenditure
profiles and organisational responsibilities, and
so are treated separately.
• Some asset portfolios can be combined to
do infrastructure profiling, analysis and asset
management planning, and therefore such
asset portfolios can be combined in the scope
of an asset management plan. Examples of
such combinations include:
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• Combining potable water and sanitation
• Combining roads (inclusive of signage and
road furniture), bridges and storm water,
together with other transport-related
infrastructure such as BRT stations
• Combining asset portfolios of either
similar nature or to reflect management
responsibility. This is typically the case with
amenities such as parks, sports and recreation
facilities, and other cultural facilities. There are
numerous such amenity types, and the task
of preparing individual AMPs for each type of
amenity may become difficult – in such a case
asset portfolios are often combined into one
amenities AMP.
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Each city’s asset management strategy will dictate whether asset portfolios are to be treated
individually, or combined with other asset portfolios for asset management planning. The scope of
the SAMP includes all asset portfolios managed by a city.
CONTENT AND FOCUS OF PORTFOLIO OVERVIEW

The first part of an AMP or a SAMP includes a
portfolio overview with information on the
following items:

An example of a portfolio overview for a city,
including all asset portfolios, is presented in
Table 3.10. Note the following conventions:

• Nature of the asset portfolio(s) being
considered (e.g. potable water infrastructure);
• Current replacement cost of the asset
portfolio(s), excluding the value of land;
• Depreciated replacement cost of the asset
portfolio(s);
• Level of asset consumption (for the asset
portfolio, calculated as follows: DRC/CRC);
• Annual depreciation of the asset portfolio(s);
• Extent of assets.

• All asset portfolios are presented on a
particular date, normally the end of a financial
period (30 June 20xx).
• Each asset portfolio is presented, but grouped
to a consolidated infrastructure portfolio,
and a consolidated community facilities and
operational buildings portfolio respectively.
• In turn, the consolidated portfolios are
summarised to reflect the total replacement
value, accumulated asset consumption, annual
consumption (in CRC terms) and extent of
assets for the city as a whole.
• Due to the high value of asset portfolios, all
amounts are rounded to the nearest R million.
Due to the large number of asset portfolios
presented, it is also useful to present the
information in Table 3.10 in graphical format, an
example of which is shown below:

Community facilities •
1 923; 7%

• Other property buildings
660; 3%

Solid waste services •
128; 1%

• Sanitation
3 050; 12%

Electricity •
7 324; 28%

• Water
3 940; 15%

Roads & stormwater •
8 782; 34%

FIGURE 3.9: Composition of BCMM asset portfolios (R million, % value of combined asset portfolios)
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TABLE 3.10: Example of an asset portfolio overview profile: Buffalo City Metropolitan Municipality
Current replacement cost excl. land
Sanitation

Overall level of asset consumption
Annual depreciation
Number of fixed-point assets
Current replacement cost excl. land

Water

Overall level of asset consumption
Annual depreciation
Number of fixed-point assets
Current replacement cost excl. land

Infrastructure
portfolio:
30 June 2014

Overall level of asset consumption
Roads and storm
water

Annual depreciation
Extent of linear assets
Number of fixed-point assets
Current replacement cost excl. land

Electricity

Overall level of asset consumption
Annual depreciation
Number of fixed point assets
Current replacement cost

Solid waste
services

Annual depreciation
Extent of linear assets

Current replacement cost excl. land
Overall level of asset consumption

Current replacement cost excl. land
All asset
portfolios

Overall level of asset consumption
Annual depreciation
Number of fixed-point assets
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179
R 8.78 billion
50,2%
R 205.1 million
3697.9 km
55 631
R 4.394 billion
62,0%
R 90 million
15 579
R 127.8 Million
40,5%

Annual depreciation

Buffalo City asset
portfolios

65,8%
R 62.97 million

1.8 km

Number of fixed-point assets
Other property:
Buildings

109
R 3.573 billion

Extent of linear assets

Overall level of asset consumption
Community
facilities, and
operational
buildings portfolio:
30 June 2014

60,1%
R 60.55 million

Overall level of asset consumption

Current replacement cost excl. land
Community
property

R 2.969 billion

R 1.9 billion
47,0%
R 67.6 million
0
485
R 0.66 billion
50,0%
R 25.5 million
R 22.4038 billion
55,9%
R 513 million
72 196
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Infrastructure profiles provide information to analysts, infrastructure planners, management and
other decision makers. Following are some pointers of what to look for in a portfolio overview, and
how to assess the information presented, with reference to Figure 3.9 and Table 3.10:
• Take note of the scope of asset portfolios.
Ensure that all asset portfolios are presented,
as would be expected for a city.
• Consider the average investment per
household, measured in CRC. This serves as
both a check on the reasonability of asset
values presented, and of the extent to which
the municipality invests in service delivery.
At the time, Buffalo City had a population of
236 288 households, and the average level of
investment in infrastructure per household
was therefore in the order of R 109 218. This
is more or less in line with what could be
expected. Obviously the level of investment
per household will depend on multiple factors
such as: the geographical size of the municipal
area; number of settlements and intensity of
densification; age of settlements; size of the
local economy; income levels of residents;
and other factors. Analysis of several cities,
however, shows that the level of investment in
infrastructure per household should generally
be above the R 95 000 mark. In the event that
the level of investment falls below this mark,
it is likely that asset value calculations require
refinement, or that some asset portfolios (or
portions thereof ) have been omitted, or both.
Excessively high asset values may indicate
either optimistic unit rates or estimates of
asset extent, or calculation errors. Of course
the possibility exists that the city either
underinvested in assets, or overinvested in
assets, which itself is valuable information and
worthy of further investigation.

• Analyse the level of investment in the
respective asset portfolios. Note the following:
• The roads asset portfolio should generally
be the largest by value, accounting
for between 30 to 40 per cent of the
replacement value of all immovable assets.
Any lower, and the municipality is likely
to have a constrained economy, latent
property market and constrained property
rates income base. Any higher, and the
municipality will face financial sustainability
concerns as the roads portfolio does not
directly generate income but accounts
for substantial capital investment and
operating expenditure. In light of this, the
34 per cent contribution of the Buffalo
City roads portfolio is on the mark. For
comparative purposes, the corresponding
figure for Ekurhuleni is 38 per cent.
• The electricity asset portfolio is the
single largest revenue generator for the
municipality, and should account for close
to 30 per cent of replacement value. In the
case of Buffalo City 28 per cent is therefore
a reasonable investment, especially
considering the large rural areas in the
metropolitan boundaries served directly
by Eskom.
• Water and sanitation are also revenuegenerating services, and should together
constitute the third largest investment in
immovable assets. There is no absolute
ideal range of investment, given that various
cities have different supply and delivery
arrangements: some cities take direct
responsibility for potable water treatment
and eventual waste-water treatment and
discharge, while others, in part or wholly,
depend on municipal entities or water
boards to provide these functions.
• As a general approach, however, the
combined investment in the electricity,
water and sanitation asset portfolios should
be in the order of 50 per cent.
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The above profile was presented for a whole city, in this case the Buffalo City Metropolitan Municipality.
In the event that the profile was presented for a single asset portfolio, such as in an AMP, detail should
be presented at the “asset group type” level (typically a facility type, such as pump stations). Following
is an example of a single asset portfolio profile, in this case the potable water infrastructure of the
Ekurhuleni Metropolitan Municipality:
TABLE 3.11: Example of an asset portfolio overview profile: Ekurhuleni potable water infrastructure
ASSET
GROUP

CRC

EXTENT

DRC

(RAND)

DRC/CRC

(RAND)

ANNUAL
CONSUMPTION
(RAND)

Bulk mains

1 089 618 Linear M

1 636 063 382

771 400 025

47,15%

20 454 660

Distribution

10 357 935 Linear M

3 857 239 742

1 919 502 825

49,76%

107 620 409

PVR stations
Pump stations
Reservoirs

7 No

2 945 431

1 551 170

52,66%

110 435

41 No

74 258 630

36 285 605

48,86%

4 036 793

105 No

Total

628 099 429

328 312 338

52,27%

13 482 163

6 198 606 614

3 057 051 963

49,32%

145 704 460

Note: the CRC and DRC figures exclude land and residual values.

3.3.2		 Asset risk profiles
Risk is the likelihood or probably of an adverse event happening, or phrased differently, the effect
of uncertainty on objectives. Asset managers are particularly concerned with risk events that may
compromise the ability of the city to delivery on strategic asset management objectives and service
commitments. Asset failure models and criticality models were presented in Section 3.2.5. Asset risk
profiles are developed from the application of these models. Following are some examples:
40

Operational buildings
incl ICT

35

R’ BILLION

30

Community facilities
incl ICT

25
20

Solid waste

15

Electrical network

10

Road, storm-water & rail

5
-

Sanitation network
Very Low

Low

Medium

High

Very High

Water network

RISK EXPOSURE

FIGURE 3.10: Asset risk profiles: Organisation-level condition-based risk (Ekurhuleni)
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An entity-wide condition-based risk profile such as the one presented in Figure 3.11 is informative
on the overall level of condition-based risk exposure, and also on which asset portfolios are at risk.
Ultimately, though, more detail is required. Following is a condition-based risk profile for the
potable water asset portfolio:

LIKELIHOOD

BULK MAINS

INSIGNIFICANT

LIKELIHOOD

DISTRIBUTION

LIKELIHOOD

PRV
STATIONS

670,745

-

670,745

Likely

-

-

338,865

2,256,113

-

2,594,978

Moderate

-

-

4,042,620

8,720,596

-

12,763,216

Unlikely

-

-

7,014,639

24,051,591

-

31,066,230

Rare

-

-

271,584,602

1,317,383,611

-

1,588,968,213

-

-

282,980,726

1,353,082,656

-

1,636,063,382

Almost certain

-

1,839,157

1,129,395

-

-

2,968,552

Likely

-

7,889,982

667,164,186

-

-

675,054,168

Moderate

-

56,310,765

12,532,427

-

-

68,843,192

Unlikely

-

49,040,823

8,977,968

-

-

58,018,791

Rare

-

2,113,051,508

939,303,531

-

-

3,052,355,039

-

2,228,132,235

1,629,107,507

-

-

3,857,239,742

Almost certain

-

-

256

-

-

256

Likely

-

-

113,338

-

-

113,338

Moderate

-

-

451,847

-

-

451,847

Unlikely

-

-

1,271,768

-

-

1,271,768

-

-

Rare

LIKELIHOOD

Almost certain
Likely
Moderate
Unlikely
Rare

LIKELIHOOD

Total
Almost certain
Likely
Moderate

-

1,108,222

-

-

1,108,222

2,945,431

-

-

2,945,431

-

--

452,200

-

-

452,200

2,631,354

-

16,130,944

-

-

18,762,298

472,402

-

32,369,858

-

-

32,842,260

39,754

-

13,707,247

-

-

13,747,001

144,452

-

8,310,419

-

-

8,454,871

3,287,962

-

70,970,668

-

-

74,258,630

93,349

-

405,360

-

-

498,709

2,622,465

36,624

6,516,357

-

-

9,175,446
55,835,492

-

70,000

55,765,492

-

-

187,035

123,680

75,408,067

-

-

75,718,782

34,520

-

486,833,105

3,375

-

486,871,000

2,937,369

230,304

624,928,381

3,375

-

628,099,429

93,349

1,839,157

1,987,211

670,745

-

4,590,462

5,253,819

7,926,606

690,263,690

2,256,113

-

705,700,228

Moderate

472,402

56,380,765

105,162,244

8,720,596

-

170,736,007

Unlikely

226,789

49,164,503

106,379,689

24,051,591

-

179,822,572

Rare

178,972

2,113,051,508

1,707,139,879

1,317,386,986

-

5,137,757,345

6,225,331

2,228,362,539

2,610,932,713

1,353,086,031

-

6,198,606,614

Unlikely
Rare
Total

LIKELIHOOD

CATASTROPHIC

-

Total
PUMP
STATIONS

MAJOR

-

Total

RESERVOIRS

MODERATE

-

Total

WATER
SUPPLY

MINOR

Almost certain

Almost certain
network

Total

FIGURE 3.11: Asset risk profiles: potable water asset portfolio condition-based risk (Ekurhuleni)
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It is often not enough to determine risk exposure at the asset group type level. Cities develop over
time. Infrastructure assets, facilities and networks or systems forming part of the overall asset portfolio
are constructed and renewed in phases spanning decades. Some areas tend to be more prone to
condition-based risk, for example due to: vehicle overloading on certain routes, higher levels of
vandalism, or because they are prone to floods. It is, therefore, also useful to present asset failure
mode status spatially, as shown below. This allows the city to develop spatially nuanced service
commitments and asset life-cycle strategies, and informs regional spatial development plans on
matters such as infrastructure needs in areas targeted for upgrading, infill or urban renewal:

LEGEND
2015/16 municipal boundary
BCMM boundary
Main roads
National roads
Health grade: Roads
Poor
Very poor

FIGURE 3.12: Roads condition health status per management region in Buffalo City
Developing a profile such as the one presented in Figure 3.12, required a condition health grade model.
This was to classify and interpret condition grade (what does a health grade 2 mean, for example?), and
it is this grading that we are consistently applying across asset portfolios and over time.
The current condition status of the asset portfolio is characterised by how condition is distributed. It
is expressed in the form of the portfolio health index indicated in Annexure 2.A of the CIDMS Toolkit.
Note that the profiles presented in this subsection focused on one failure mode, namely condition.
The principles and style of presentation are, however, similar for all failure modes, and the CIDMS
asset data models allow for this. Cities should therefore ideally prepare profiles for all failure modes.
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3.3.3		 Asset remaining useful life and renewal profiles
Knowing the current condition of assets is only the departure point. For purposes of renewal
programme planning, investment planning and budgeting, it is also necessary to anticipate when
assets will reach the end of their useful lives, and the funding required to undertake renewals. These
forecasts can be presented in several ways, either in specific periods, such as shown in Table 3.12 or
Figure 3.13, or per annum, as shown in Figure 3.14 and Figure 3.16.
REMAINING USEFUL LIFE (CRC AMOUNTS) (R’000)

ASSET
GROUP

0−5 YEARS

6−10 YEARS

11−20 YEARS

> 20 YEARS

3 266

12 763

31 066

1 588 968

1 636 063

678 023

68 843

58 019

3 052 355

3 857 240

Bulk mains
Distribution
Other

TOTAL CRC

18 876

33 294

15 019

10 015

77 204

9 305

55 835

75 719

487 241

628 100

Total

709 470

170 735

179 823

5 138 579

6 198 607

Composition

11,45%

2,75%

2,90%

82,90%

100,00%

Reservoirs

TABLE 3.12: Ekurhuleni potable water asset portfolio remaining useful life (replacement value per category)

5 000 000
4 500 000
4 000 000
3 500 000
3 000 000

Reservoirs

CRC MILLIONS

2 500 000

Other

2 000 000

Distribution

1 500 000

Bulk Mains

1 000 000
500 000
0

0-5 Years

6-10 Years

11-20 Years

> 20 Years

REMAINING USEFUL LIFE

FIGURE 3.13: Ekurhuleni potable water asset portfolio remaining useful life (replacement value per category)
Figure 3.14 demonstrates the replacement
value of existing assets of Ekurhuleni coming
to end of life each year for a hundred-year
period. Such a graph can be directly generated
from the asset register provided that the asset
data model described in this module has been
implemented, and is the type of profile that an
AM planner would develop before beginning life-

cycle planning. However, to demonstrate some
important points for organisation sustainability,
a city’s fiscal stability and AM planning, a more
advanced graph is presented below. This also
shows the long term renewal needs associated
with assets to be created over the next 15 years
to respond to future demand needs.
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REPLACEMENT COST (R’ BILLION)

R 10
R9
R8
R7
R6
R5
R4
R3
R2
R1

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99
101

R-

Existing assets

Additions in reporting period

FIGURE 3.14: Ekurhuleni infrastructure renewal needs for a hundred-year period (R'billion)

The first important point demonstrated by this
graph is the uneven, lumpy character of renewals.
In some periods, the renewal needs appear quite
manageable (in year 50, for example, it is less
than R 1 billion). In others, though, the renewal
needs are staggering (consider year 29, when
the renewal need is an estimated R 8.8 billion). A
key challenge for the asset management planner
is to develop a smoother renewals programme.
This programme should even out the extreme
peaks and troughs to avoid financial distress,

CRC
RUL/EUL

END-OF-LIFE

CRC

MID-LIFE

NEW INFRASTRUCTURE
PORTFOLIO
CRC

sudden and sharp increases in rates and tariffs,
and overloading of the ability of the city to
implement and manage renewal programmes.
The second, closely related point is that renewal
needs tend to increase over time, as first and then
second generation infrastructure reaches end of
life, and new infrastructure is created at scale that
in time also requires renewals. A key purpose of
a renewals profile, such as the one presented in
Figure 3.15 is to identify a coming renewals bowwave, and to proactively plan for and manage it.

RUL/EUL

RUL/EUL

FIGURE 3.15: Slow but certain arrival of the bow-wave of capital renewal needs
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A more refined profile of renewal needs over time is presented below, indicating renewal needs
per annum, but per type of facility, in this case for a potable water services asset portfolio:
60 000 000
Boreholes
50 000 000

Distribution

40 000 000

Bulk pipe lines

30 000 000

Dams

20 000 000

Pump stations

10 000 000

Storage

0

WTW
2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

FIGURE 3.16: Potable water asset portfolio renewal needs by facility type

3.4

Quality management

Asset data models can be effectively applied through aligned and consistent application. This requires
field guides, tools and training. The models will also need to be periodically reviewed and updated to
leverage the data captured by the respective cities and improve the practice.

3.5

Summary

The CIDMS asset data models can be used to generate asset data and asset profiles to report on
infrastructure status, underpin compliant financial reporting on assets, and establish a robust platform
for integrated asset management planning, budgeting and expenditure control. The benefits to each
of the respective cities is noted, as well as the added mutual value of collaboration of the cities in
identifying and sharing good practice, and through further development of the models over time. It is
noted that the models are considered to be at a level higher than the minimum acceptable. This is in
line with the benefits that the approach will provide to cities in under-pinning more holistic, accurate
and relevant status reporting. It will also help assess and prioritise needs, and optimise the planning
of infrastructure portfolios.
Future versions of this Toolkit will likely also provide detailed guidance on planning for the preparation
of an asset register and how to maintain and update asset registers.
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4

LE VELS OF SERVICE AND CUSTOMER 		
PROFILING

4.1

Scope of municipal infrastructure systems, social amenities and
connected green space systems and the services they provide

Urban built systems include, among other, engineering infrastructure systems, social amenities and
connected green-space systems. These systems provide the following services:
• Energy, whether from electricity or from some
energy mix comprising electricity, renewable
sources of energy and natural gas;
• Potable water and sanitation systems,
sustaining life and providing indispensable
health and sanitary services;
• Roads, bridges and footpaths, enabling
physical movement;
• Public transportation systems, such as bus
services, to move and connect people;
• Solid waste including the removal, recycling
and disposal of solid wastes;

• Social amenities, supporting safe and healthy
lifestyles, and offering opportunities for
recreation and social interaction;
• Storm-water infrastructure, protecting the city
from flooding; and
• Public open and connected green space;
fulfil key ecological functions such as carbon
trapping; mitigate the effects of flooding;
support biodiversity; contribute to placemaking, boosting land value capture; and allow
opportunities for recreation and education.

4.2 Service provision options
4.2.1 Levels of service
There exists a range of options for how services are rendered and what outputs customers can expect.
These options or outputs are referred to as “levels of service”. Following are two examples of levels of
service, the first being for solid waste removal services and the second for potable water provision.

00

None

04

Higher frequency than
weekly waste removal
from site (bags)

01

Communal waste
collection point

05

Weekly kerbside waste
removal (trolleys)

02

Weekly kerbside waste
removal (bags)

06

Weekly waste removal
from site (trolleys)

03

Weekly waste removal
from site (bags)

07

Higher frequency than
weekly waste removal
from site (trolleys)

FIGURE 4.1: Levels of service for solid waste removal
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00

Natural resources (no
infrastructure)

03

Yard tap connection (single tap)

01

Water point more than 200m
distance

04

15-25mm connection to
building (multiple taps)

02

Communal standpipe less than
200m distance

05

40-100mm consumer connection

06

100mm consumer connection

FIGURE 4.2: Levels of service options for potable water provision

As can be seen from the above examples, there
is a range of options for each type, arranged
in a hierarchy. The type or level of service
package will depend on several factors, such
as: customer needs and preferences; ability
to pay; the availability of bulk infrastructure;
municipal affordability; and legal requirements.
A suite of levels of service hierarchies assists the
infrastructure planner to:
• Determine the type or level of services received
by customers;
• Engage with customers on the levels of service
they desire, and the costs associated with
providing the services they want;
• Establish whether certain customers are
underserved or not receiving services
whatsoever, meaning they should receive
higher levels of service − this would be
considered a “service access” backlog; and
• Plan for future customers and the levels of
services they should receive.

Well-defined level of service hierarchies will
meet the following criteria:
• They will include the full range of infrastructure
(or social amenity) options that the city offers
to its customers.
• Each level of service has a defined life-cycle
and end-user cost associated with it, to allow
customers to make informed decisions on what
they require or are paying for, and to enable
cities to cost the provision of levels of service
to its customers.
• The hierarchy should also include a LOS 0:
none; to allow the identification of customers
not receiving or having access to any service.
The CIDMS Toolkit provides levels of service
hierarchies for all engineering services.
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4.2.2 Levels of service for social amenities
Deciding the types and levels of service for social amenities has become a complex and exciting
activity. Multiple factors and considerations inform these decisions, including:

Accessibility

Settlement type
and population
threshold

Accessibility refers to the ability of customers to
use or enjoy social amenities. Accessibility to
social amenities is measured based on distance
and time travelled, through walking or driving
as appropriate.
The settlement type and population size also
affect the type, size and sophistication of social
amenities.
Larger settlements with greater
populations typically have greater economy of
scale and the financial capacity to justify more
types of social amenities, more of each type of
facility and greater sophistication in each type
of facility offered. For example, an international
sports complex requires a population threshold
of more than 750 000 people to be viable, and will
therefore typically only be found in metropolitan
municipalities and some larger intermediate cities.
Higher-order settlements such as cities dictate
that a range of levels of service is adopted
per social amenity type to satisfy the needs of
customers at various spatial scales.

Scale of planning

Locational
preference

The spatial clustering of social amenities holds
many benefits and is generally considered the
preferred approach, provided that the facilities
to be grouped together are complementary
in nature, also considering the extent of land
required for some facilities. National Government
promotes the sharing and clustering of facilities
in the form of Thusong Centres. The Urban
Networks Strategy likewise advocates the spatial
clustering of facilities in identified nodes to
attract people and intensify activity in identified
nodes to make them economically and socially
viable. Putting facilities together also allows for
them to be used in many ways and resources
such as a facility caretaker and security can be
shared. If well-planned, this should result in land
savings and trip reductions. Not all amenities
are compatible. For obvious reasons it would be
insensitive to locate an old-age home adjacent
to a cemetery. The CIDMS Toolkit offers a social
amenity compatibility matrix.

4.2.3 Standards of service
Customers are concerned with more than just infrastructure and social amenities that a city provides.
They are also concerned with the quality of the service offered. Normally, the type of infrastructure of
amenities that customers have access to are referred to as levels of service. With respect to roads, for
example, a lower level of service can be gravel roads, whereas a higher level of service will typically
be paved roads.
These qualitative aspects of service provision are normally referred to as standards of service.
Some expectations of standards of service for roads will include:
• A safe driving experience that includes both onroad safety as well as safety at intersections.
• Smooth travel experience without undue delays.

4.3

• A convenient, surprise-free navigation
experience.
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Customers generally do not have the engineering insight into how to achieve these outcomes. This
necessitates giving customer performance measures in statements they understand, and technical
performance measures that are criteria according to which municipalities ensure that customers receive
the services they need.
TABLE 4.1: Converting customer expectations into technical performance measures (roads)
CUSTOMER PERFORMANCE MEASURES

TECHNICAL PERFORMANCE MEASURES

A safe on-road driving experience

•
•
•
•

Total no of accidents per year
% compliance with skid resistance standards
Minimum illumination level (x) lux
Replacement of existing poles with frangible columns on major
roads and accident hotspots
• Installation of speed cameras at accident hotspots
• No of traffic-related incidents attributable to aquaplaning as a
result of backed-up storm-water inlets
• No of traffic-related incidents related to road-surface condition
(e.g. potholes)

Safety at intersections – from hijacking and • No fixed structures serving as visual obstructions at major
intersections and traffic lights
“smash-and-grab” incidents
• Well-lit major intersections
• Grass verges not to exceed (xx) mm in height
• CCTV cameras on all major intersections
A smooth travel experience without undue
delays

• Travel time or intersection delays
• Synchronised system of traffic lights
• Response times to attend to non-functioning robots measured
in (x) no of hours of being reported

A convenient, surprise-free navigation
experience

• Visible road markings
• % of road signs that are in reasonable condition, providing
regulatory (e.g. speed limit) and general information (e.g.
directions)

Customer performance requirements or measures
are multifaceted. They are concerned with both
tangible measures (e.g. the condition of the road)
as well as with intangible measures such as the
attitude of municipal staff receiving complaints,
and how well the city reacts when dealing with
complaints such as faulty robots, overgrown
verges, potholes or blocked storm-water inlets.
The following are some of the typical service
requirements valued by customers:
•
•
•
•
•

Reliability
Quality
Health and safety
Responsiveness
Affordability or value for money
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Consider the following example of potable water services:
TABLE 4.2: Standards of service for potable water services (illustrative only, not an extensive list)
SERVICE ATTRIBUTE

STANDARD OF SERVICE/PERFORMANCE MEASURE

Reliability

• No of service disruptions per annum
• Service disruptions not to exceed x no of hours per event

Quality and safety

• % tests in accordance with SANS 241

Affordability or value for money

•
•
•
•
•

Health and safety

• No of incidents of waterborne diseases e.g. cholera or E. Coli 0157:H7
• No of people injured
• No of properties damaged (e.g. due to pipe bursts)

Responsiveness

•
•
•
•

% of registered indigents receiving 6 kℓ of potable water
% of unaccounted-for water not to exceed 20%
Water tariffs compare favourably with other cities
Frequency of meter readings
% useable meter readings

Applications for new water connections are processed within x no of days
New connections are installed in x period
Account queries responded to in x no of days
Prior notice given in the event of planned interruptions

Standards of service such as those presented for water above will likely be further refined according
to area, customer type and the nature of the infrastructure involved. A city will probably adopt
nuanced response times to pipe bursts, along the following lines:
TABLE 4.3: Nuanced standards of service: water pipe burst response times
SERVICE DESCRIPTION COMMITTED RESPONSE TIMES RESPONSE CONDITIONS
Urgent water pipe bursts

Two (2) hours

None

Larger water pipe bursts

Six (6) hours

Not applicable between the hours of 22:00 to
06:00, subject to the incident being reported

24 hours

Not applicable between the hours of 22:00 to
06:00, subject to the incident being reported

12 hours

Not applicable between the hours of 22:00 to
06:00, subject to the incident being reported

48 hours

Not applicable between the hours of 22:00 to
06:00, subject to the incident being reported

− major losses
Larger water pipe bursts
− minor losses
Small water pipe bursts
− major losses
Small water pipe bursts
− minor losses

Service criteria should be SMART: specific, measurable, achievable, relevant, and time based. Also
take care not to formulate criteria, standards or targets, which are dependent on factors outside the
control of the municipality. Good governance and best practice dictate that a city documents levels
and standards of services in a customer services charter, and publishes and communicates this charter
with its customers and other stakeholders.
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4.3 Developing intelligence on municipal customers
4.3.1 Customer classification system
Cities service different categories of customers, each with different needs and abilities. To further
complicate matters, some services must be directly delivered to the customer’s home or business
location, some services must be accessible anywhere, whilst some facilities should be located in
places that strengthen a city’s desired spatial structure (see Section 4.4).
Since infrastructure and community services are offered to customers, it naturally follows that the
infrastructure planning process must start with knowledge of how many customers must be served
and where, and understanding of their needs, preferences and abilities to pay. To this end, the CIDMS
Toolkit provides a customer classification system for profiling the different categories of customers in
a municipality. A robust customer classification system will meet the following criteria:
1. It will account for all major customer groups
being planned for.

5. It must be possible to spatially analyse and
present customer profiles.

2. Key customer attributes, such as income levels
and density must be included.

6. It must be possible to spatially depict and
analyse population growth and infrastructure
capacity to determine built environment
impacts at that point in space.

3. It will enable the optimal use of existing
sources of data (municipal and other).
4. The level of data chosen must be sufficient
to enable analysis, planning and reporting,
but not excessively difficult or expensive to
acquire, process or maintain.

7. The methodology used to profile and spatially
segment customers must be repeatable.

The customer classification system for cities, meeting the criteria defined above, is provided in Table
4.4 below. Data sources, the methodology to construct the customer database and the structure of
the customer database are described in Module 4 of the CIDMS Toolkit.
TABLE 4.4A: City-customer classification system
CLASSIFICATION

Residential

CUSTOMER CATEGORY

DESCRIPTION

Formal
residential

All customers of a residential nature who are settled on
proclaimed, surveyed stands (single or multiple residential),
or residential customers living on farms. Formal domestic is
further categorised on the basis of (a) income levels and (b)
density.

Informal
residential

Areas where groups of housing units have been constructed
on land that the occupants have no legal claim to, or occupy
illegally; or unplanned settlements and areas where housing
is not in compliance with current planning and building
regulations (unauthorised housing).

Traditional
rural
residential

This category of customer refers to villages or settlements
under the administration of tribal or traditional authorities.

Backyard
residential
(shacks)

Backyard residential (shacks) are additional informal units
on a plot of land that are rented out by the land owner as a
significant income to the main householder.
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Non-residential

Agriculture,
forestry &
fisheries

This customer category is dedicated to the practice of
farming (including cultivation of the soil for the growing
of crops and the rearing of animals or fish to provide food,
wool, and other products) as well as forestry.

Business

The term in this instance is used to describe both a retail as
well as an office-related land use.

Commercial
and industrial

Factories, storage, manufacturing etc.

Institutional

A customer category devoted to the promotion of a
particular cause or programme of a public, educational, or
charitable character (schools, clinics, community halls etc.).
Note that institutional also includes sports facilities such as
sport stadiums.

Mining

Mining includes not only the extraction of valuable minerals
or other geological materials from the earth, but also the
beneficiation of extracted materials or substances (e.g.
smelters and refineries).

Ports and
airports

Airports and ports are defined as tracts of land or water
with facilities for the arrival, departure, shelter, supply, and
repair of aircraft and marine vehicles used for receiving or
discharging passengers and cargo. This category includes
ports, airports and airfields that are municipally owned.

Public service
industries
(PSI)

This category of customer consists of roads, storm-water,
water, sewer, power or electricity and railway infrastructure
under public or parastatal control.

TABLE 4.4B: Formal residential income categories
INCOME CATEGORY

ANNUAL HOUSEHOLD INCOME THRESHOLD

Poor

R 0 − R 76 400

Low income

R 76 401 − R 153 800

Medium income

R 153 801 − R 307 600

High income

R 307 601 +

TABLE 4.4C: Gross formal residential density categories
DENSITY CATEGORY

NUMBER OF UNITS PER HECTARE

Very low

0-9 units/ha

Low

10-19 units/ha

Medium

20-49 units/ha

High

50-99 units/ha

Very high

100 units/ha or higher
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4.3.2 Preparing a spatially-based customer database
The process to prepare a spatially-based customer database is set out in Figure 4.3, using the
following data sources:
• Updated cadastre
• Municipal zoning scheme (available as table or
spatial file)
• Municipal land use data (available as table or
spatial file)
• Municipal valuation roll

• Billing system data:
• master file (indicating property description
and land use);
• meter file (water and electricity meters); and
• transaction file for one financial year (all
transactions per account)
• Recent aerial photography
• Stats SA demographic data

STEP 1
Prepare land parcel base data

STEP 5
Perform 1st level segmentation

STEP 2
Capture informal settlements and
backyard shacks

STEP 6
Quantify number of customers per
point

STEP 3
Combine
datasets

STEP 7
Add demographic and density
detail

formal

and

informal

STEP 4
Prepare demographic information

STEP 8
Prepare customer database

FIGURE 4.3: Methodology for preparing a spatially-based customer database
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TOTAL

Nonresidential

Residential

CUSTOMER
CATEGORY

Poor

income

Low

income

Medium

income

High

CUSTOMER
TYPE

3 890

Medium

130 020

2 380

703

Institutional

Public sector infrastructure

607

2 085

Business

Commercial and industrial

5 789

25 969

55 238

4 772

High
Low

8 854

Low

761

1 756

High
Medium

7 500

Low

580

4 492

High
Medium

6 442

448

10 455

151

94

172

64

467

3 111

3 255

227

73

794

97

46

941

76

47

766

48

33 500

512

225

161

551

1 295

1 840

17 488

1 113

529

3 318

305

198

3 048

191

178

2 341

136

20 473

416

61

45

169

1 392

4 406

4 680

631

138

1 132

417

91

1 816

631

176

3 240

803

50 828

251

173

115

54

2 391

7 547

34 027

892

562

1 993

78

43

1 402

49

38

1 169

29

245
277

3 710

1 256

1 100

2 923

11 334

42 872

114
687

6 753

6 074

16 090

1 659

2 133

14 707

1 527

1 931

13 959

1 464

PRIORITY PRIORITY
PRIORITY
PRIORITY
ZONE 1 − ZONE 2 –
ZONE 3B −
RURAL TOTAL
ZONE 3A −
CENTRAL WEST BANK BERLIN
QUENNERA
754
26
75
229
14
1 097

Low

Medium

High

DENSITY
CATEGORY

Backyard shacks

Informal residential

Formal
residential

CUSTOMER
GROUP
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4.3.3 Customer profiling

Once the spatially-based customer database has been prepared, it is possible to profile customers.
TABLE 4.5: Example of a spatially-based customer profile aligned to the SDF

CIDMS Management Companion 2018 Section 4

LEGEND
1 Dot = 25.0005261
Customers
Priority Zone 1 - Central
Priority Zone 2 - West Bank
Priority Zone 3a - Berlin
Priority Zone 3b - Quennera
Rural

FIGURE 4.4: Customer distribution across priority zones (Buffalo City)
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LEGEND
Top 500 Customers (Average Monthly Bill)

R156 537,46 - R750 000,00
R750 000,01 - R2 000 000,00
R2 000 000,01 - R5 000 000,00
R5000 000,01 - R10 000 000,00
R10 000 000,01 - R23 017 421,10
MSDF structuring elements

Core node
Primary nodes (CBD)
Secondary nodes
Densification corridors (IRPTN)
Passenger rail stations
Industrial areas

FIGURE 4.5: Location of top 500 customers in relation to spatial structuring elements, Ekurhuleni
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4.3.4 Profiling the current state of service access
Once the asset register and spatially-based customer database have been prepared, and levels of
service hierarchies adopted, it is possible to analyse and profile access to municipal services using the
following data sources and methods, and geographic information systems’ software:
TABLE 4.6A: Method of determining customer access to municipal infrastructure services
SERVICE

METHOD TO DETERMINE
ACCESS

• Use the latest census year
as base and determine the
predominant level of service
per census small-area layer
• Produce maps indicating
level of service
• Update level of service to
current year
• Spatially intersect customer
Water supply base with level of service
layer
• Match municipal billing
system with customer
database to determine
certain levels of service
Use the latest census year
as base and determine the
predominant level of service
per census small-area layer

Sanitation

Roads

• Produce maps indicating
level of service
• Update level of service to
current year
• Spatially intersect customer
base with level of service
layer
• Match municipal billing
system with customer
database to determine
certain levels of service
Spatial accessibility analysis
to determine the number of
customers within a certain
distance of each type of road
(determined by the function
of the road as well as the road
surface). Classify each type of
road by function and surface
– assign the road type to the
closet customer unit

STANDARD
Use the census “source of water”
and “piped water” categories for the
following levels of service:
• Natural resources (no infrastructure)
• Water point more than 200m distance
• Communal standpipe less than 200m
distance
• Yard tap connection (single tap)
For multiple house connections as well
as larger water consumers (40 – 150
mm connections), use applicable tariff
code from billing system as indicator of
level of service
Use the census “toilet facilities”
categories for the following levels of
service:
• No formal service (no infrastructure)
• Bucket system
• Ventilated improved pit (VIP)
• Septic or conservancy tank

CUSTOMER METRIC

Number of residential
customer units within
a particular level of
service

Number of residential
and nonresidential
customer units, with
a specific tariff code
indicating the size of
the connection and
therefore the level of
service
Number of residential
customer units within
a particular level of
service

Number of residential
and nonresidential
customer units, with
For the remainder of service levels – use
a specific tariff code
applicable tariff code-billing system as
indicating the size of
indicator of level of service
the connection and
therefore the level of
service
For tertiary roads − assume that all
customer units within 30−60 m have
access to that road
• For secondary roads – assume all
customer units within 500 m have
access to that specific road
• For primary roads, assume all
customers within 2 km have access to
that specific road

Number of residential
and nonresidential
customer units with
access to a specific
type of road
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SERVICE

Electricity

METHOD TO DETERMINE
ACCESS
• Use the latest census year
as a base and determine the
predominant level of service
per census small area layer
• Produce maps indicating
level of service
• Update level of service to
current year
• Spatially intersect customer
base with level of service
layer
• Match municipal billing
system with customer
database to determine
certain levels of service

STANDARD

CUSTOMER METRIC

Use the census “energy used for lighting
purposes” categories for the following
levels of service:

Number of residential
• No electricity service − basic energy
customer units within
• sources such as open fires paraffin/
a particular level of
coal stoves, gas, wood and candles
service
• No grid electricity service − natural
and alternative energy sources such as
solar, gas or coal
Number of residential
and nonresidential
customer units, with
For the remainder of service levels – use
a specific tariff code
applicable tariff code billing system as
indicating the size of
indicator of level of service
the connection and
therefore the level of
service

Use the latest census year
as a base and determine the
predominant level of service
per census small-area layer

Solid waste

• Produce maps indicating
level of service
• Update level of service to
current year
• Spatially intersect customer
base with level of service
layer.
• Match municipal billing
system with customer
database to determine
certain levels of service

Use the census “refuse disposal”
categories, applicable tariff codes from
billing system as well as municipal
counts to populate the specific levels
of service

Number of residential
and nonresidential
customer units within
a particular level of
service

FIGURE 4.6B: Method of determining customer access to municipal social amenities
SERVICE

Buildingplan offices

METHOD TO DETERMINE
ACCESS
Driving time analysis (using
private transport)

STANDARD

CUSTOMER METRIC

Assume the following model speeds:

Number of residential
and business
customer units within
a specified distance of
the facility

Minor road = 30 km/hr
Major road = 50 km/hr
National road = 110 km/hr
Assume the following model speeds:

Cemeteries

Clinics and
care centres

4.13

Driving time analysis (using
private transport)

Walking time analysis

Minor road = 30 km/hr
Major road = 50 km/hr
National road = 110 km/hr
Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
included in the modelling

Number of people
within a specified
distance of the facility
Number of people
within a specified
distance of the facility
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SERVICE

METHOD TO DETERMINE
ACCESS

STANDARD

CUSTOMER METRIC

SANS 10090:2003. Assume average
speed of 50 km/hr on all roads. Risk
categories as defined in the standard:
A CBDs and extensive commercial and
industrial areas;

Fire stations

Driving time analysis (using
emergency services vehicle)

B Limited central business districts,
smaller commercial or industrial areas;

Number of customer
units per risk category

C Residential areas of conventional
construction;
D Rural areas of limited buildings and
remote from urban areas; and
E Special risk areas
Assume the following model speeds:

Halls,
theatres and
centres

Indoor
sports

Libraries

Outdoor
sport

Outdoor
sport and
recreation
swimming
pools

Driving time analysis (using
private transport)

Walking time analysis

Walking time as well as driving
time analysis depending on
library type

Walking time analysis

Minor road = 30 km/hr
Major road = 50 km/hr
National road = 110 km/hr
Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
included in the modelling
Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
included in the modelling. Assume the
following model driving speeds:
Minor road = 30 km/hr
Major road = 50 km/hr
National road = 110 km/hr

Number of people
within a specified
distance of the facility

Number of people
within a specified
distance of the facility

Number of people
within a specified
distance of the facility

Assume walking speed of 4.2 km/
Number of people
hr. Note that walking along or across
within a specified
national roads and railway lines is not
distance of the facility
included in the modelling

Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
Walking time as well as driving included in the modelling. Assume the Number of people
time analysis depending on following model driving speeds:
a within a specified
pool type
distance of the facility
Minor road = 30 km/hr
Major road = 50 km/hr
National road = 110 km/hr
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SERVICE

METHOD TO DETERMINE
ACCESS

STANDARD

CUSTOMER METRIC

Walking time analysis

Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
included in the modelling

Number of residential
customer units within
a specified distance of
the facility

Walking time analysis

Assume walking speed of 4.2 km/
hr. Note that walking along or across
national roads and railway lines is not
included in the modelling

Number of customer
units
within
a
specified distance of
the facility

Parks

Pay/enquiry
points

Testing
stations
/ Driver’s
licence

Assume the following model speeds:
Driving time analysis (using Minor road = 30 km/hr
private transport)
Major road = 50 km/hr
National road = 110 km/hr

Number of customer
units
within
a
specified distance of
the facility

Having applied the above methods, it is possible to spatially profile which customers receive services,
what services access backlogs exist, and to plan for additional infrastructure or social amenities to
address service access backlogs. Figure 4.6 spatially depicts levels of service for clinics and care
centers in Ekurhuleni and indicate the size and locations of service access backlogs.
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LEGEND
Urban edge
National roads
Major roads
Existing clinics
Levels of service - clinics / care centres 2011
Primary health care facility (or clinic) within 1.5km
Community health clinic (or day centre) within 2km
Health care facility within 3.5km
Mobile clinics weekly / No service infrastructure

LEVEL OF SERVICE

DESCRIPTION OF SERVICE

0
None
No service infrastructure
1
Substandard
Mobile clinic weekly
2
Standard
Primary health-care facility (or clinic) within 1.5 km
3
Basic
Health post or satellite clinic within 1.5 km
4
Intermediate
Community health clinic (or day centre) within 2 km
5
High
Health-care facility within 3.5 km
TOTAL NUMBER OF RESIDENTIAL CUSTOMERS

EXISTING RESIDENTIAL
CUSTOMERS
149 612
386 216
174 300
160 810
870 938

FIGURE 4.6: Customer service profiling: clinics and care centers, Ekurhuleni
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With this information, it is now possible to identify the number and locations of additional clinics and
care centers to eradicate the service access backlog, as shown in Figure 4.7.
LEGEND
Urban edge
National roads
Major roads
Existing clinics
Levels of service - clinics / care centres 2011
Primary health care facility (or clinic) within 1.5km
Community health clinic (or day centre) within 2km
Health care facility within 3.5km
Mobile clinics weekly / No service infrastructure

FIGURE 4.7: Spatial identification of additional facilities to be constructed to
eradicate access backlogs for clinics and care centers, Ekurhuleni
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4.4 Alignment with the spatial agenda of the city
4.4.1 Spatial plan and spatial structuring elements

NODES

Corridors are areas of street-oriented uses that incorporate a mix of retail, employment and
residential uses, developed at overall greater densities, located along arterial roads serving as
major transit routes. Corridors link nodes and important areas of activity within a city and are
intended to be key locations for intensification of land uses. In some instances a hierarchy is also
introduced in corridor developments – an activity corridor and an activity spine:
Activity corridor
An area of generally higher intensity urban use or land suitable for intensification, parallel to and
on both sides of an activity spine, and includes any associated higher-order transportation routes
such as railway lines and through roads.
Activity spine
A public street, incorporating an existing or planned public transport route, and adjacent land
used or intended for mixed-use development.

INTERVENTION
AREAS

URBAN EDGE OR
OPEN SPACE SYSTEM OR URBAN
DEVELOPMENT
NETWORK
BOUNDARY

Economic and mixed-use development is concentrated in nodes in specific locations, and the
nodes are usually separated by residential activity.
The spatial form of any city consists of a hierarchy of nodes connected by corridors (discussed
below). This hierarchy is made up of one anchor (or primary node) in the form of a central business
district where activities are concentrated.
This, in turn, is supported by secondary nodes and local nodes (such as local shopping centres).
Nodes can also be classified by function (e.g. industrial node/tourism node/mixed-use node/
transport-orientated development node etc.).
Like cities, nodes are also subject to a life cycle: new node, growing node, mature node, decaying
node etc.

CORRIDORS

The Municipal Spatial Development Plan articulates the desired spatial structure of a city, and the
provision of infrastructure and social amenities must support this desired spatial structure. The
spatial structure of a city consists of the following elements:

An urban edge is a demarcated line to manage, direct and control the outer limits of development
around an urban area. The intention of an urban edge is to establish limits beyond which urban
development should as a rule not occur and to promote urban and environmental efficiency,
effectiveness and economies in the interest of all (Department of Environmental Affairs and
Development Planning, 2005).
Urban edges are not fixed or permanent, but rather flexible lines that can be extended over time in
an effort to promote compact cities and efficient infrastructure.
A well-designed, connected urban green-space system is considered essential for modern,
progressive cities.
A properly designed green-space system will incorporate areas of high biodiversity value linked
together in a viable network of open spaces, and will also support multiple, complementary land
uses. Such green space in urban environments provides many advantages: formal and informal
sport and recreation, preservation of natural environments, urban storm-water management and
various ecological functions such as carbon trapping.
Not only does green space allow a city to breathe, it has also been found that well-designed and
maintained green spaces improve land-value capture, and surrounding properties benefit from
increases in property value.
The spaces in between nodes, corridors, and the metropolitan open-space system and inside the
urban edge are sometimes referred to as intervention areas.
In most of these areas, some action or intervention is required to achieve a specific aim. The
type of intervention can vary. Examples include interventions around infrastructure and facilities
(e.g. provision of a minimum level of services to ensure the community is a sustainable human
settlement) or interventions around densities (e.g. densification areas where a certain minimum
density is required) etc.

FIGURE 4.8: Spatial structuring elements
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4.4.2 Spatially-nuanced service provision
The types and levels of service to be provided should be matched with spatial structuring
elements, for example:
• Strategic and regional social amenities
associated with high-intensity land use are
better suited for higher-order nodes and
movement networks, provided that they do
not take up too much space.
• Strategic and regional social amenities
requiring large tracts of land, such as
cemeteries, are not preferred in nodes, but
should be located close to major freeways or
arterial roads to facilitate wide access to such
facilities. There are however some exceptions.
An international airport such as the OR Tambo
airport, located in Ekurhuleni, itself functions
as a primary node. Coupled with an extensive
road network connecting the airport and
complementary land uses around the airport,
the node itself becomes an aerotropolis and is
thus ranked as a primary node.

• Inner-city environments should be fitted with
sports and recreation facilities to ensure an
active, healthy citizenry and to encourage
full social participation and integration.
However, due to limited space in inner city
environments, such amenities are typically a
combination of indoor facilities and outdoor
facilities with a limited footprint.
• Due to low densities in rural areas it may be
appropriate to employ mobile solutions such
as mobile clinics or libraries.

It is often assumed that all customers and areas in a city should receive high levels and standards of
service. However, subspaces in cities go through cycles of investment and disinvestment (see figure
below). This is a natural process, part of the urban economic cycle.

FIGURE 4.9: Urban morphology: process of formation and transformation
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City governments do not have sufficient funding to halt the decline of all areas in the city all the time.
Given limited fiscal and financial capacity, cities need to adopt an approach of spatial prioritisation,
and focus their resources in areas and spatial-structuring elements to benefit the whole city. As a
result, the asset management strategy of a city should mirror its spatial strategy, and adapt levels and
standards of service based on the status of, and objectives for, each node or area.

New,
upgrading
and maintain
to high SOS

Maintain at
minimum
acceptable SOS

New and
upgrading,
high SOS

CBD Urban
renewal: renewal,
reconfiguration,
new, upgrade
and maintenance
to highest
affordable
standard

Formalise
and retrofit,
reasonable
SOS

New, upgrading
and maintain to
high SOS

Urban
edge

CBD |
anchor node

Maintain to
high SOS

Primary
node

Growth node with
mature
potential to become Stable
node | suburb
primarynode

Planned |
emerging node
| precinct | park |
estate

Declining node |
suburb | town

Informal
settlement

FIGURE 4.10: Nuanced asset life-cycle approach for nodes of various orders
and in different stages of urban maturity
This approach is visually presented in Figure 4.10. Accordingly, capital investment for new asset
creation, upgrading and renewal is typically prioritised for the CBD, primary nodes, emerging nodes
of importance to the city, and for the upgrading of informal settlements. In stable, mature nodes and
declining areas the emphasis is mostly on maintenance, with limited capital investment.
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4.5		Summary
This module presented conventions and methodologies for segmenting, quantifying and spatially
profiling customers. It offers level of service hierarchies to assist in profiling the services that
customers receive, to determine service access backlogs, and to plan for the upgrading of services to
meet customer or legal requirements for higher levels of service.
Civil and electrical infrastructure provide the backbone of society as we know it. Increasingly though,
the value of social amenities is playing a bigger part in well-functioning, productive and socially
integrated cities. The placement and clustering of social amenities are key levers in the spatial
structuring or restructuring of cities, and can be used to great effect in driving urban renewal or to
strengthen nodes or corridors.
This module introduced several innovations,
some of which include:
• A spatially-based customer classification
drawing on available data sets
• A methodology for developing spatially-based
customer profiles
• Levels of service hierarchies for municipal
infrastructure and social amenities
• Methodologies and conventions in spatiallybased customer service profiling
The development and agreement on levels
and standards of service naturally requires
consultation and public participation. Guidance
on public participation is extensively dealt with
in a number of publication such as the IDP Guide
Pack published by the Department of Cooperative
Governance, and hence is not dealt with in
this toolkit. This toolkit, however, provides the
necessary profiles, service level options and cost
implications to support informed participation.
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Future versions of this toolkit will likely
increasingly focus on standards of service and
relating these to city-level strategic objectives,
the production of customer service charters, and
using standards of service as a sales tool to attract
fixed capital investment and support economic
growth. Additionally, levels and standards of
service for municipal operational facilities such
administration buildings, depots, stores and
yards will likely also be addressed.

CIDMS Management Companion 2018 Section 5

5

FUTURE DEMAND

5.1

Introduction

5.1.1 Cities must estimate future demand and actively manage demand
Cities must estimate future demand and manage demand in such a way that economic optimisation
is achieved, that the city’s spatial agenda is supported and services are delivered when required, that
scarce natural resources are well-managed, and that the city’s assets and services are configured
to the adaptations required by climate change. This includes the adoption of green infrastructure
technologies where appropriate to support the transition to a low carbon environment, and to reduce
the consumption of non-renewable resources.

5.1.2 Why do it?
There are a number of reasons why cities should estimate and manage demand, including:
• Forecasting the need for future infrastructure
and community services, and natural
resource inputs, is a critical function of both
urban planning and of infrastructure asset
management planning. This is because growth
is not assured, and the level of growth or
decline is not constant. Demand will likely
change over time, in terms of the nature,
quantum or the spatial manifestation thereof.

• Long lead times are often a key feature of
infrastructure creation. It is therefore often
necessary to project demand even before it
manifests. Assuming that estimates point
to the existence of sufficient demand, it may
then take several years to identify, acquire
and obtain the necessary approvals to
develop land, undertake feasibility studies,
obtain budget for construction and enter into
construction contracts, for the construction
process itself, and then asset handover and
commissioning. The objectives of demand
forecasting then are to:
• quantify the demand for infrastructure
services, in part to determine the quantum
thereof, that points to the nature and scale of
solutions to be implemented, and in part to
the feasibility of the solution itself; and to
• ensure that demand can be serviced or
otherwise managed when it manifests at a
material scale.
• Future demand responses can include asset
and non-asset solutions, the appropriate mix of
which will likely ensure the future proofing of
the city. In responding to demand, cities should
consider the requirements of service delivery,
climate change adaptation, optimising existing
infrastructure capacities, and supporting spatial
transformation objectives.

5.1
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5.2 Engaging with the future
5.2.1 Tools for engaging with the future
The future is pliable to some extent and it is possible to influence the future to achieve better
outcomes for cities. This provides the rationale for planning. The single greatest defining property
of the future is the uncertain nature thereof. Fortunately, there are a number of tools available for
engaging with the future, including:

01

VISIONING

Which in its final state articulates what
communities see as the most desirable future.
It is therefore a reflection of normative values
that find expression in outcome statements to
be achieved at some future point. Visioning is
generally a participatory process, and should
involve extensive consultation to agree a
common desired future.

02

FORECASTS

In the built environment, forecasts generally are
quantitative representations of future values or
outcomes of specific variables under particular
conditions (modelling assumptions). Forecasts
can be used in a number of ways. The first is to
adopt a vision and then to forecast that vision.
This is called normative forecasting: actions are
selected because it is believed that they will
achieve the chosen vision. Another approach
is to prepare forecasts with no particular future
in mind. The resulting forecast then allows
decision-makers to analyse results and to
identify future opportunities and threats that
will inform decisions about the future. Forecasts
are normally prepared by experts, rather than
by communities. Examples of forecasts include
population forecasts, land take, demand for water
and energy, infrastructure needs and costs.

04

03

SCENARIOS

Are descriptions of possible futures. Since there
is more than one possible future, there tends
to be a set of scenarios that explain different
yet conceivable ways on what the future may
hold. Scenarios are often confused with visions,
and even more so with forecasts. But they are
distinctly different. A vision is a desired future
state. A good set of scenarios will not present a
series of desired future states, but rather various
ways in which the future may unfold. Some of
these scenarios will describe undesirable futures,
such as the position that Detroit now finds itself
in, whilst others hopefully describe desirable
futures. And unlike forecasts that aim to project
and quantify what is most likely to happen, the
emphasis in scenario development is not on
what’s most likely to happen, but rather on the
identification of different probabilities. It is also
common practice to arrange scenarios from least
to most desirable. Scenarios are very useful tools
when contemplating uncertain futures, made
even more uncertain by long planning periods
and by the complex interrelationships typically
found in cities. Scenarios are also extremely
useful in considering changes or transition
over time, whether as a result of changes in the
external environment (e.g. changes in legislation
or the technological environment), as a result
of the implementation of city strategy, or in
considering the interplay between changes in
the external environment and the impacts of
implementation of city strategy.

PROGRAMMES AND PROJECTS

These are specific city initiatives to shape or influence future outcomes towards attainment of the
common vision agreed upon. Examples include initiatives such as urban renewal efforts to strengthen
CBDs and primary nodes, invest in public transport along key corridors, establish and maintain urban
edges, revitalise urban brownfield spaces, implement mixed-use zoning, upgrade bulk and distribution
infrastructure to serve higher land use in urban spaces, all in an effort to establish compact cities with
greater economic and social interaction. Programmes and projects often involve capital investment
and infrastructure creation, but can also include interventions of a policy, educational or behavioural
nature, such as promoting smarter travel or using water wisely.

5.2
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The end result of the application of these instruments is a set of plans, including the city’s growth
and development strategy that is the long term strategy, its Integrated Development Plan (IDP) that
focusses on needs in the medium term (five years), the Spatial Development Framework (SDF, that
provides the spatial vision and interventions expressed spatially to effect the desired change), asset
management plans and supporting master plans that indicate the required infrastructure, non-asset
responses and financial implications to realise the required vision.

5.2.2 Planning horizon
Public sector infrastructure investment tends to be characterised by:

High levels
of capital
outlay

Long
development
lead times

The
creation of
infrastructure
with lives
often
measured in
decades

Fairly slow
rates of
uptake of
capacity

Long yield
periods (the
time taken for
the project
to generate
surplus
revenue)

Because infrastructure is generally built to last for several decades, and because it can often take
twenty to thirty years for the project to become financially viable (where surpluses generated exceeds
expenditure on the project), it is necessary to forecast the long term demand for the infrastructure,
and to undertake investment appraisal over sufficiently long periods to determine financial
viability. But demand generally does not stay constant over the planning period, nor does it follow
conveniently neat linear trends. It is affected by multiple variables, including changes in population
and the economy, social outlooks and trends, technological advances and the ability of the natural
environment to sustainably support infrastructure services provision.
Accordingly, cities should prepare asset management plans and infrastructure investment plans
contained in the city’s strategic asset management plan by adopting a planning horizon of thirty years.
This also means that future infrastructure needs and demand should be forecasted for thirty years.

5.3
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5.3

From customer growth to estimated net additional demand

Customers generate demand that cities need to respond to. Figure 5.1 sets out the high-level process
for estimating customer growth, translating this growth into demand requirements, and responding
to demand. Key points include:

5.3.1 One consolidated growth forecast for the city as a whole
Each city should prepare and agree one
consolidated customer growth forecast for the
city as a whole, based on the spatially-based
customer classification system introduced in
the previous module. This forecast then needs
to be interpreted by various departments and
sectors for the impact of growth in customers on
demand, capacity and cash flow considerations.
Why one consolidated forecast? If departments
make different assumptions on the number of
customers in the base year of the forecast and
then further assume different rates of growth,
1

PREPARE CONSOLIDATED CUSTOMER
GROWTH FORECAST

Prepare one consolidated growth forecast for all
customer categories for the city as a whole.

3

QUANTIFY CURRENT DEMAND

Interpret per sector. Sources of municipal data on
current demand. Factors driving demand, general
trends and probable future urban infrastructure
trends.

5

RESPONDING TO DEMAND

Strategic objectives and hierarchy of responses
to demand. Supply-side management. Demand
management.

then clearly some will end up projecting greater
customer growth that will translate into a
proportionally higher requirement for future
capital funding to provide infrastructure to
service growth. The end result is then likely to
be a disproportional allocation of limited capital
to various departments. It is also necessary
to align the growth forecasts prepared with
land use allocations in the SDF, requiring
not just coordination between engineering
departments, but also between the planning
and engineering departments.
2

SPATIAL APPORTIONMENT OF
CUSTOMER GROWTH

Approaches and proposed methodology to allocate
growth in customers in accordance with the spatial
segmentation system adopted.

4

CALCULATE NET ADDITIONAL DEMAND

Calculate gross demand, document current and
planned supply capacity and arrangements, and arrive
at net additional demand.

6

DEMAND RESPONSE PLAN

Asset and non-asset solutions in response to demand
over the 30-year planning period.

FIGURE 5.1: Process from estimating customer growth to net additional demand
When estimating population growth, it is necessary to specifically forecast:

01

EXPECTATIONS ON FUTURE
POPULATION SIZE

This is indicative of facility capacity requirements and use, not only of municipal social amenities, but
also those of other spheres of government and the private sector.

5.4
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02

SHIFTS IN THE AGE COMPOSITION
OF THE POPULATION

Age profiles are normally good indicators of the
type of amenities required. A young population
will need crèches, schools, universities and sport
and recreation facilities, and a variety of businesses
will be geared to service the needs of young
people. A large proportion of elderly people
require old age homes, medical support, specialist
medical suppliers (e.g. of walking and hearing
aids), and perhaps home-based care systems.

04

03

HOUSEHOLD GROWTH

Each household requires a physical structure and
represents one unit of demand for housing. An
household is normally also either a municipal
customer that requires municipal engineering
services and therefore receives a municipal bill,
or is considered poor and is in need of financial
support in the form of free basic services, or a
combination of both. Planning for municipal
infrastructure services and municipal revenue is
normally done on the basis of households.

HOUSEHOLD INCOME

It is necessary to project future household income to determine whether they are customers that will
likely generate surplus revenues for the city, or poor households that require financial support.
Various techniques are available to forecast population growth, such as the cohort component
population projection method. Projecting growth in non-residential customers is often done using
the norms-based approach, for example by assuming that a population exceeding one million will
require an university.

5.3.2 Spatial apportionment of customer growth
Future customers will settle at particular points in space and will generate demand at those specific
points. To know whether their demand can be met, it is necessary to compare demand to supply capacity
for defined areas, as supply capacities vary across the city. Having prepared customer growth forecasts,
the next step therefore is to apportion growth in customers spatially. There are various approaches to
apportioning the growth in customers spatially, including apportionment on the basis of:
• Desired outcomes, such as density
requirements necessary to achieve land use
intensification in desired areas and to achieve
viable public transport.
• Available infrastructure capacities.
• Land availability.
• Cost of development in particular areas.
• Existing and committed developments.
• Some combination of the above approaches.
• Some form of statistical apportionment,
whether proportionally, randomly or through
some other means.

A city will naturally want to direct growth in a
manner that achieves its strategic objectives,
and according to how it sees the optimal future
functioning of the city. And it is right that cities do
so. There are however practical considerations to
take into account. There is a wealth of literature
demonstrating past failures of urban planning in
considering how future growth will play out, the
impacts of spatial decisions on public transport,
the functioning of urban land markets, the choices
of investors and fixed capital formation. As a result
actual development in the past often tended to
follow a different path to the one planned.
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When apportioning growth, cities are advised to follow this approach:
1

QUANTIFY FUTURE LAND USE
REQUIREMENTS

Take into account development controls e.g. density
requirements and height restrictions

3

CONSIDER EXISTING COMMITMENTS
AND RIGHTS

Such as proclaimed townships, committed low
income housing projects, approved building plans etc.

5

2

ID THE AVAILABILITY OF LAND FOR
DEVELOPMENT WITHIN THE URBAN EDGE

Quantify per land use, considering various categories
of land e.g. greenfields, brownfields...

4

DETERMINE WHERE AND WHEN FUTURE
DEVELOPMENT MAY CRYSTALIZE

Methods
include
consultation,
considering
development applications, rights not yet exercised
etc.

APPORTION GROWTH SPATIALLY AND
NOTE KEY ASSUMPTIONS

The outcome of the appointment exercise may
warrant review of spatial structuring elements or
development controls.

FIGURE 5.2: Process of spatially apportioning
future customer growth

5.3.3 Quantify current demand
Each infrastructure and community services function needs to interpret the corporate customer
profile and growth forecast adopted and then quantify gross demand for that service. The starting
point should be to quantify current demand per service. In many instances a wealth of data should
be available to determine current demand, such as:
TABLE 5.1: Quantifying current demand: available municipal data sources
SERVICE
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SOURCE OF DATA
Electricity

Electricity sales (meter readings and income from pre-paid electricity) – billing
system

Low income
housing

Housing waiting list, cross check with register of indigents and current number
of informal housing structures

Public transport

Bus ridership statistics (ticket sales)

Roads and bridges

Traffic counts

Solid waste

Weighbridge statistics – consider landfill site classification to determine types
of solid waste, and consolidate results across landfill sites

Water

Water sales (meter readings) – billing system
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Master plans and other specialist studies may also provide useful information in quantifying current
demand. However, before using such information, first confirm the following:

Date that the
plan or study was
prepared – it may
be outdated

Source data
used in the study
(primary data, or
data derived from
other sources)

Completeness of
the data used

Key assumptions
made e.g. the
current number
of customers

Some datasets may be incomplete, outdated or not deemed credible for whatever reason. There
may for example be multiple illegal dumping sites across the city space, and solid waste volumes
as per weighbridge statistics are considered not to be representative of the total volume of waste
generated. In such instances data sets can be substituted, augmented or moderated by considering
norms provided in the Red Book.

5.3.4 Calculate net additional demand
This process involves calculating gross demand, documenting current and planned supply capacity
and arrangements, and arriving at new additional demand.
DEMAND DRIVERS AND TRENDS

When estimating future demand, which should be done for each service individually, it is necessary to
(1) consider the drivers of demand, (2) trends that shape, nuance or redirect demand and (3) changes
in the nature of demand. Different approaches are used to forecast the demand for infrastructure
services, including:
• Top-down models that use limited macro
indicators such as GDP (or provincial/regional
GVA) to forecast demand.
• Bottom-up models such as residential models
that typically forecast on the basis of number
of households, household consumption and
growth in number of households.
Each of these approaches has associated benefits
and limitations. The following table provides
some indication of factors that influence the
demand for specific infrastructure services:
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TABLE 5.2: Factors driving demand for municipal services
WATER AND
SANITATION

ROADS & STORMWATER ELECTRICITY

SOLID WASTE

PARKS &
RECREATION

Government policy Government policy &
& regulation
regulation

Government policy Government policy Government policy
& regulation
& regulation
& regulation

Spatial planning
and land use
management

Spatial planning and
land use management

Spatial planning
and land use
management

Spatial planning
and land use
management

Spatial planning
and land use
management

Population growth

Population growth

GDP growth

GDP growth

GDP growth

Weather patterns &
Real disposable income
climate change

Population growth

Population growth

Population growth

Usage efficiency

Density and
permeability

Energy costs

Real disposable
income

Real disposable
income

Consumer
preference

Modes of transport
available

Job creation and
real disposable
income

Environmental
awareness

Leasure trends

Location of commercial
areas

Energy efficiency

There are also a number of trends that affect the demand for municipal services and these should
be taken into account in estimating future demand:
TABLE 5.3: General trends affecting demand
TRENDS

EXAMPLES

Economic

• Economic investment/disinvestment
• Expanded/contracted job opportunities
• Economic structuring, i.e. corporatization, outsourcing and workforce mobility

Social

•
•
•
•
•
•
•
•

Population growth/decline
Household size
Education levels
Increased working hours
Social consciousness
Lifestyle issues and preferences
Travel and improved mobility
Diseases, notably HIV/AIDS

• Global warming
Environmental • Depletion of scarce natural resources
• Greater environmental awareness
Technological

• Improved product and process technologies
• Alternative fuels

Some of the specific meta future urban infrastructure trends are likely to include:
• Urban and infrastructure design and
retrofitting for climate change adaptation,
resiliency and long-term sustainability
• Increasing capturing of negative externalities
and sharper focus on all elements of
sustainability. Negative externalities are
adverse impacts, such as pollution, that are not
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included in the cost of a product or service,
and the social cost thereof is then carried by
society at large
• Increasing fragmentation and democratisation
of infrastructure through distributed
infrastructure incorporated into the public
realm and in buildings
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• Built systems will increasingly mimic ecological
systems, becoming regenerative, closed loop
systems generating no waste
• Increasing shift towards green infrastructure
as a less costly alternative to traditional
grey infrastructure that augments cities’
infrastructure capabilities
• Focus on multi-functional green spaces and
green infrastructure that delivers a wide
range of ecological services such as clean

air and water, stormwater management, co2
capture and to cool cities, whilst delivering
more pleasant and attractive places that
support social interaction through a range of
recreation, leasure and education options, and
land value capture
• Smarter, connected infrastructure able
to control supply and provide real time
information to customers enabling them to
adjust consumption and achieve cost saving

CALCULATE GROSS DEMAND

Having interpreted demand drivers and trends, asset management planners should forecast gross
demand per service (e.g. potable water or electricity), taking care to factor for addressing service access
backlogs, growth (or decline) in all customers categories, as well as target levels of service per customer
category and spatially defined area. The objective is to arrive at gross demand, the purity of the forecast
should not at this point be tainted with particular objectives such as the desire to enhance revenue, curb
expenditure or wastage, to implement new technologies or reconfigure current infrastructure systems.
The forecast at this point should be regarded as a customer needs statement, and asset management
responses will only be formulated following estimation of gross demand.
DOCUMENT CURRENT AND PLANNED SUPPLY CAPACITY AND ARRANGEMENTS

Once forecast models have been run and gross demand has been calculated, the next step is to
compare gross demand with supply capacity to determine whether the city is able to meet demand
now and in the future, and if not, how to appropriately respond to increased demand. The process is
as follows:
1. Document current supply arrangements. In the
case of water and electricity, who supplies it?
Does the city abstract its own water and treat
it, does it buy all bulk water from a water board
and then treat it, does it only buy treated water,
or some combination of these arrangements?
In the event that the city abstracts water, what
are the permitted abstraction limits? Ask similar
questions of energy supply.
2. Calculate current bulk infrastructure capacities
per spatial segment adopted (supply limits).
Take care to allow for reserve margins or
secure supply limits (e.g. not exceeding firm
capacity in electricity supply systems or
maintaining 48 hours supply in command
reservoirs). In the case of landfill sites only
consider remaining airspace.

3. Deduct current consumption (e.g. water or
electricity), utilisation (roads or amenities),
occupation levels (municipal buildings) or
other measures of current demand and supply
from available capacity. The result should be
net available capacity, which in practice may
be net negative capacity for some over-utilised
facilities such as wastewater treatment works.
4. Next, consider the following:
• Infrastructure coming to end of useful life,
or to be decommissioned for whatever
reason (e.g. technological change or system
reconfiguration)
• Supply risks relating to external suppliers,
own bulk infrastructure and other factors
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5. Then, arrive at net available capacity and
compare with gross demand. The difference
is net gross demand (the portion of gross
demand that can’t be serviced with current
capacity) that requires appropriate asset
management responses that may include a mix
of asset and non-asset responses.

6. Finally, the city may already have some
initiatives or projects in various phases of
planning and implementation. Identify and
record these in the asset management plan,
including details on capacity, area(s) benefit,
cost and timing – and ensure that these are
taken into account in the plan to address net
gross demand.

5.3.5 Responding to demand
GUIDING PRINCIPLES IN RESPONDING TO DEMAND

A key decision in responding to demand is whether to respond with asset solutions (e.g. to invest in
new infrastructure) or with non-asset solutions (e.g. by restricting use). Some key guiding principles,
presented in no particular order, include:
1. Limit and over time reduce investment in
infrastructure that are resource inefficient,
contribute to the carbon footprint of the city, or
are not climate resilient. Resources in this sense
means scarce natural resources such as land
and water, but also scarce skills and financial
resources. In other words, disinvest from, and
rationalise infrastructure that are not effective,
efficient or that are under-utilised.
2. Invest in sustainable infrastructure that is
resource efficient and climate resilient.
3. Increase investment in infrastructure that
bolsters the revenue streams of a city, whether
through increased tariff income or higher
levels of land value capture that in turn boosts
property rates income.

4. Increase investment in infrastructure that
improves the economic functioning of the city
and allows economic growth.
5. Increase, within the financial means of the city,
investment in infrastructure and amenities
that ensures equitable access to services for all
people, promotes social integration and leads
to the creation of great, liveable places.
6. Infrastructure investment and provision should
support spatial efficiency and optimisation,
and likewise, spatial planning should consider
the technical and financial dimensions of
infrastructure systems when preparing and
implementing spatial frameworks.

DEMAND MANAGEMENT

Demand management is defined as 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. Demand management can be
used as an instrument to reduce, increase, delay
or switch demand. Specific functions include:
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1. To manage fluctuations in demand. The intent
here is not to reduce demand, but rather to
smooth demand to avoid assets being overor under-utilised. In other words, the tactic
is to synchronise demand and supply in the
most efficient way. An excellent example of
this is the demand for electricity that peaks at
certain times of the day, and where seasonal
demand differs significantly.
2. To manage demand during time lags in the
delivery of infrastructure due to funding
constraints, delivery capacity or other
technical or regulatory constraints.
3. To pursue optimum asset utilisation. In
this application demand management
aims to stimulate or increase demand for
infrastructure services or assets, also referred
to as economic optimisation. At times assets
are constructed without sufficient demand
to make those assets financially viable, or
1

the natural rate of increase in demand is too
slow to reach break-even in a reasonable
period. Bus rapid transport (BRT) systems
are examples of such assets. They require
sufficient ridership to be economically viable.
However cities generally do not have the
population densities to deliver sufficient
ridership. The demand management response
in this case is to produce high-density mixed
development around BRT stations.
4. To alleviate pressure on scarce natural
resources. Cities should progressively
move towards implementing the hierarchy
proposed in the figure below. The default
approach to the utilisation of scarce, nonrenewable resources should be one of
conservation. Demand over the conservation
limit should be responded to through on-site
solutions such as rainwater harvesting and
heat pumps for energy generation.

CONSERVATION

Limit consumption of scarce, non-renewable resources
(e.g. water) and land, reduce carbon footprint.

2

LOCALISED RENEWABLE CAPTURE,
PRODUCTION OR RECYCLING

On-site capture or production through means of
rainwater harvesting tanks, solar panels, waste
seperation bins and on-site composting etc.
Sell excess production to the
municipal system

3

CONNECTION TO CITY INFRASTRUCTURE
SYSTEMS

Connect to municipal infrastructure systems for
larger-scale needs, where localized solutions are not
feasible or where municipal financial needs demand it.

FIGURE 5.3: Hierarchy of responses to scarce natural resource utilisation
5. To achieve cost efficiencies and reduce unnecessary expenditure. Demand management in this
context in large part relates to spatial efficiencies and optimisation. This includes:
• pursuing a more compact urban form to avoid unnecessary infrastructure creation and to
pursue economies of scale in operations and maintenance;
• encouraging development in areas where sufficient infrastructure capacity exists; and
• where additional infrastructure needs to be constructed, to locate such infrastructure in areas
without development constraints or development cost premiums, all other considerations
being equal, and to encourage development around such infrastructure.

5.11

Section 5 CIDMS Management Companion 2018

FIGURE 5.4: Application of demand management tactics in the transport environment
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Note the following about demand management tactics:
• Not all tactics are suited to all infrastructure
services, at all times and places. It is for
example not wise to stimulate the demand
for water, though it may be appropriate to
stimulate development in an area where excess
water infrastructure capacity exists, rather than
to construct new capacity elsewhere.
• In many instances though, the application
of one tactic is not sufficient, and for best
results several tactics should be employed
simultaneously, as demonstrated in Figure 5.4
that considers demand management for roads
and transportation.
• As shown in Figure 5.4, tactics to substitute
or delay demand often require creation of
additional infrastructure, in this example
traffic management centers and walking and
cycling infrastructure. Provision should be
made in the lifecycle sections of infrastructure
asset management plans to provide such
infrastructure, as well as for the operating
and maintenance costs associated with
implementing demand management measures.

• Demand management tactics and supportive
measures range from “soft” measures designed
to nudge or encourage customers to consume
more or less of a service, to “hard” measures
that force compliance.
• The type of measures adopted need to be
carefully considered in advance: customers
and communities should ideally voluntarily
support them or at least agree with the need to
implement them. Customer support generally
requires education about the benefits of the
tactic, supported by ongoing information
about the success of implementation thereof.
The two types of measures can be designed
to be implemented in concert where
circumstances warrant it, and where the need
for demand management is serious enough.

Potable water differs from all other commodities and services in that its availability is an absolute
condition for life, and that it is a scarce natural resource. Outcomes should therefore always pursue a full
sustainability balance that ensures that the basic human needs of all are met, without compromising
ecological sustainability. The emphasis is on water conservation and management. The following are
demand management tactics and methods aligned to these outcomes – however, note that there is a
broader water cycle beyond potable water services that includes water resource management as well.
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5.3.6 Demand response plan
The demand response plan should clearly articulate how net additional demand will be addressed,
which may include a range of asset solutions (e.g. new construction or upgrading of existing
infrastructure or amenities, or improved maintenance regimes) and non-asset solutions (e.g. demand
substitution, regulation, pricing or customer education).
Selected asset and non-asset solutions should be scheduled, together with costs and impacts,
across the 30-year planning horizon, indicating the following:

Projects and activities,
classified as either capital
or operating expenditure,
inclusive of project
description and benefit
(how and to what extent it
addresses net additional
demand)

Project or activity costs,
together with a cash
flow (expenditure only)
forecast – financial
viability is considered in
Module 8

Location or areas of
benefit
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5.4 Approval, communication, review and updating requirements
5.4.1 Approval and communication requirements
The following arrangements should apply:
1. The corporate customer growth forecast,
inclusive of the future spatial apportionment of
customers, should be formally approved by city
management and documented in the SAMP.
2. The corporate customer growth forecast,
inclusive of the future spatial apportionment
of customers, will be the official version of
future growth expectations of the city, and
should be included in the city strategic plan,
the IDP (if there is a city strategy other than the
IDP), the MSDF, the city’s built environment
performance plan and its SAMP. Sectoral plans
such as asset management plans and master
plans should interpret this forecast in analysing
and planning for future demand.
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3. To achieve the requirement of (2) above, the
corporate customer growth forecast should
be made available to all relevant departments,
committees, task teams, project teams and
consultants engaged in future planning.
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5.4.2 Review and updating
The following arrangements should apply:
1. The corporate customer growth forecast
should be reviewed and updated annually.
2. When reviewing and updating the corporate
customer growth forecast, cities should:
• Update the spatially-based, corporate
customer profile; and
• Compare the updated corporate customer
profile with the previous version prepared,
and identify and quantify changes in the
customer profile, both in terms of number of
customers by type, as well as spatial changes
in the customer profile.
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3. When updating the corporate customer
growth forecast, changes in both the number
of customers and their spatial manifestation
should be used as a check to review
forecasting assumptions and estimates, and
to adjust these as necessary based on actual
changes in the customer profile over time.
4. Updated versions of the corporate customer
growth forecast should be submitted to city
management for approval, documented in
the SAMP, and made available to all relevant
departments, committees, task teams,
project teams and consultants engaged in
future planning.

Summary

Coming to grips with future demand is a critical step in future city viability and prosperity. The three
trickiest aspects of future demand are the (1) uncertain nature of future, (2) the matching of supply
and demand spatially and over time, and (3) managing competing interests.
Typical errors in determining future demand include assuming that the future will play out under
the same conditions that currently exist, undertaking deterministic demand forecasts, assuming that
demand follows easy patterns that are mathematically predictable using two or three variables, that
future customers will conveniently settle where we want them to, and not properly thinking through
the implications of demand management responses.
The demand management process includes the
following steps:
1. Prepare a consolidated customer growth
forecast for the city as a whole
2. Spatially apportion customer growth
3. Quantify current demand
4. Calculate net additional demand
5. Respond to demand
6. Prepare, adopt, implement, review and update
the demand response plan.
The outcomes of the demand process feed into
asset lifecycle planning and provide inputs for
financial and investment appraisal.
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6

LIFE-CYCLE STR ATEGIES AND PLANS

6.1

Introduction

6.1.1 The asset lifecycle
The asset lifecycle consists of new asset creation or acquisition, operations and maintenance of assets,
renewal to either improve the performance of the asset to an “as new” state or extend its useful life,
upgrading to increase the capacity or performance of the asset beyond its initial design parameters,
and asset decommissioning that may, for assets such as landfill sites include restoration. These asset
lifecycle activities include both capital expenditure (CAPEX) and operating expenditure (OPEX).

IDENTIFICATION
NEW ASSETS - ESTABLISHMENT

VIABILITY AND CONFIGURATION

PREPARATION (DESIGN AND
CONTRACT DOCUMENTATION)

KEY:
NON-ASSET SOLUTIONS

IMPLEMENTATION
(CONSTRUCTION/ROLL-OUT)

OPERATIONS AND MAINTENANCE
(INCLUDING INSPECTIONS)

OPEX ACTIVITY

CAPEX ACTIVITY

EXISTING ASSETS RENEWAL/
UPGRADING

VIABILITY AND CONFIGURATION

PREPARATION (DESIGN AND
CONTRACT DOCUMENTATION)
IMPLEMENTATION
(CONSTRUCTION ROLL-OUT)

COMPONENT
RENEWAL CYCLE

OPERATIONS AND MAINTENANCE
(INCLUDING INSPECTIONS)

DECOMMISSIONING (AND
RESTORATION)

FIGURE 6.1: Asset (and component) life-cycle stages
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6.1.2 Lifecycle activities

01

CAPITAL ACTIVITIES AND COSTS

Capital expenditure (CAPEX) includes 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. It is therefore funded from the capital budget and CAPEX is recognised
in the entity’s Statement of Financial Position. New asset creation, renewal and capital upgrading are
all CAPEX activities.
Renewal is 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 (extends asset useful life). It
can include works to replace existing assets or
facilities with assets or facilities of equivalent
capacity or performance capability.

02

Capital upgrading enhances the service potential
of the asset or the economic benefits that can
be obtained from use of the asset, meaning that
the asset’s performance or capacity is enhanced.
Capital upgrading may also increase the life of
the asset beyond that initially expected.

OPERATING AND MAINTENANCE ACTIVITIES AND COSTS

Capital expenditure (CAPEX) includes 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. It is therefore funded from the capital budget and CAPEX is recognised
in the entity’s Statement of Financial Position. New asset creation, renewal and capital upgrading are
all CAPEX activities.
Renewal is 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 (extends asset useful life). It
can include works to replace existing assets or
facilities with assets or facilities of equivalent
capacity or performance capability.
Capital upgrading enhances the service potential
of the asset or the economic benefits that can
be obtained from use of the asset, meaning that
the asset’s performance or capacity is enhanced.
Capital upgrading may also increase the life of
the asset beyond that initially expected.

6.2

MAINTENANCE ACTIONS

MAINTENANCE
APPROACH

MAINTENANCE
TYPE
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MAINTENANCE
PREVENTATIVE MAINTENANCE
(SLOWS DETERIORATION OR REDUCES POSSIBILITY OF FAILURE)

CONDITION
BASED

INTERVAL-BASED
(NOTE 1)

SERVICING AND
MAINTENANCE
ACTIONS
(PRESCRIBED
FREQUENCY) E.G.
BASED
ON SUPPLIERS’
MANUALS OR
EXPERIENCE

CORRECTIVE MAINTENANCE
(BREAKDOWNS/FAILURES)

INSPECTIONS

TESTING

MONITORING

SERVICING AND MAINTENANCE ACTIONS
(FREQUENCY ESTIMATED BASED ON ANALYSIS
OR EXPERIENCE AND SUBJECT TO INSPECTIONS,
TESTING AND MONITORING)

PLANNED

EMERGENCY

INSPECTIONS/
CUSTOMER
COMPLAINTS

INSPECTIONS/
CUSTOMER
COMPLAINTS

REPAIRS (FREQUENCY ESTIMATES BASED
ON CONDITION AND CRITICALITY OF
ASSETS)

MAINTENANCE PROGRAMMES AND PROJECTS

FIGURE 6.1: Maintenance hierarchy
Preventative maintenance is 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. Corrective maintenance or
repairs are carried out after a failure has occurred and is intended to restore an item to a state in which
it can perform its required function. Corrective maintenance can be planned or unplanned.

6.1.3 The need for asset lifecycle strategies and plans
Infrastructure assets are characterised by large capital investments, long lead times and generally
long lifespans. At the very least, asset lifecycle plans are required to:
• Schedule new asset creation or acquisition to
timely meet the demand for services
• Determine asset lifecycle requirements in
relation to asset management objectives
• Determine the optimum lifecycle approach

• Calculate financial impacts of lifecycle plans
• Inform the need for infrastructure delivery and
asset management capacity
• Inform the budgeting process.

There are many approaches to lifecycle management. Normally, the ideal is to adopt a lowest overall
lifecycle cost strategy that meets asset minimum performance requirements. But a city will have
many different types of assets, and this strategy is not appropriate in all instances. Factors such as
an existing ageing asset portfolio, the size of existing backlogs in service provision and asset renewal,
risk exposure, financial constraints, legislative requirements, the need for temporary service provision,
obsolescence, fast changing technology and lower unit costs, changing customer expectations,
limited maintenance capacity and capital grant conditions all influence what is needed and what is
possible. These factors inform asset management objectives that asset lifecycle strategies should
respond to. As a result, there are many different types of lifecycle strategies, such as:
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• Adopting higher levels of service and incurring
higher initial capital cost to meet high
performance standards and reduce operating
expenditure. An example of this is opting for
paved roads as opposed to gravel roads.
• Adopting lower levels of service with
initial lower capital outlay and subsequent
comparative higher maintenance cost, such
as for roads with less traffic volumes. This
strategy is normally followed when grant
conditions do not allow for the funding of
higher levels of service.
• Following an approach of periodic or
condition-based asset renewal, for example
by resealing road surfaces or relining pipes.
This approach is typically appropriate to
infrastructure assets where the demand for

the service is indefinite and where the capital
outlay to replace assets is very high.
• Adopting a predictive maintenance strategy
for high value assets, or where asset failure
could have serious consequences. Predictive
maintenance strategies could for example be
done on high value, critical assets such as dam
walls and large volume potable water pipes.
• Adopting a run-to-failure strategy. Following
this strategy, a deliberate decision is taken not
too undertake maintenance until the asset
fails. This is a credible strategy in instances
such where items have short lives, are of fairly
low value and where the design does not
allow for maintenance or where parts are not
available. Some examples include high traffic
doors, batteries and light fittings.

Asset lifecycle strategies are developed at the city-level, providing overall direction to lifecycle
management, at the sector or asset portfolio level, and at asset component level.

6.2 City infrastructure life-cycle strategy
6.2.1 Why develop a city infrastructure life-cycle strategy?
There is often a higher-order need for developmental needs to be addressed in a coordinated manner
across multiple sectors in a city. A typical example would be that cities should address the need for
housing in terms of the coordinated provision of water, sanitation, energy, and transportation
infrastructure in addition to the dwelling units themselves. In a city context, increased housing would
also imply a review of the provision of social amenities and perhaps also extended city offices or depots.
In addition, the city may also be pursuing
improved environmental performance through
the phasing in of selected green infrastructure
solutions. It could be focused on job-creation
objectives by adopting selected labourintensive construction methods or promoting
local suppliers of products. Social objectives
may dictate the need for mixed developments
comprising different customer groups, perhaps
including the promotion of business or industry.
Old urban areas may need widespread renewal of
infrastructure, or re-design in terms of a vision of
a new spatial development form.

Additionally, the city will undertake catalytic
programmes and projects that typically take
years to conceptualise, plan and implement,
and infrastructure responses need to be
progressively refined and implemented as such
programmes and projects mature – readers are
referred to the National Treasury’s guidelines
for catalytic projects. Indeed, a singular vision
of the nature, location, and extent of future
growth needs to be established and applied
consistently across the sectors.

6.4

Section 6 CIDMS Management Companion 2018

The life-cycle responses would need to be
coordinated across sectors to minimise
customer disruption and rework and perhaps
facilitate densification. The responses (including
both asset and non-asset actions) should be
coordinated across sectors from a technical,
spatial and timeline point of view to maximise
the effectiveness and efficiency of the responses.
Indeed the broad nature (or “themes”) of the
city’s strategic plan need first to be identified at
city level. Alternative delivery options must next
be reviewed to identify the optimal response
strategy. These are then prioritised and scheduled
over time in terms of macro-affordability and the
city’s investment strategy as applicable to the
respective sectors. Decision making in this regard
is guided by reviewing the influence on the key
performance indicators established in the form
of AM objectives in the AM strategy. Providing
these parameters have been well defined, and
are supported by relevant, up-to-date and

sufficiently accurate data, models and analysis,
the costs and benefits can be reliably assessed
using the investment appraisal techniques shown
in Module 8. From this information, reasonable
conclusions can be drawn which inform the lifecycle strategy per sector at the city level. This will
be reflected in an initial compilation of the city
SAMP that will be used to provide a strategic
brief to the sectors for the preparation of lifecycle strategies at the sector level as part of the
preparation of (the next round of ) sector AMPs.
This initial version of the SAMP is also informed
by the city’s strategic plan, Built Environment
Performance Plan (BEPP), the previous IDP
and SDBIP, city AM objectives and the City
Infrastructure Procurement Delivery Strategy
(CIPDS). The strategic brief includes directives
on city developmental themes, priorities, the
assumed affordability (budget envelope) per
sector, and a customer growth model for the
planning period.

It may be found through analysis that elements of the city strategy are not affordable, or at least not in
the time frame envisaged, or that alternative strategies may be more appropriate. In this way, decision
makers may be provided with compelling arguments of the need to adjust the nature, or target scale/
timelines associated with city strategies. Indeed, a city’s strategic plan may only be considered to be
robust once the viability of its life-cycle strategy and its delivery plans (in terms of delivery capacity
and affordability) have been reliably established. A notable context, for example, when considering
the addition of new infrastructure is to observe that since new infrastructure in any given year may
typically comprise just 1 to 2% of the value of the existing infrastructure, it is critical to understand the
underlying risk of failure of the existing infrastructure assets.

6.2.2 Identifying the nature and scale of macro needs
OVERALL APPROACH

A backlog model is used to provide a consistent framework to determine and assess capital and
operational backlogs (needs) in the short, medium and long term. The minimum study period for the
assessment is 30 years, given the long expected useful lives of infrastructure assets (on average around
40 to 50 years) and the long period often associated with planning, designing and implementing
infrastructure. Life-cycle needs are assessed in the model in current-day terms (the base year is taken
to be the most recent year that has audited data) and is used for all projections in this model – ie
all figures are in real terms, without any escalation – so that they can be more readily understood
and aggregated – escalation over such long periods would over-shadow the figures and dilute
understanding of the trends. Naturally, when introducing the figures back into the future budgets,
assumed escalation will need to be introduced.
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A guiding principle in the approach adopted
in CIDMS is to adopt a straight-forward model
at the highest level that is easily understood
by users and decision-makers, and can be
readily applied and then drilled down in terms
of sophistication on a selected basis. In the
case of life-cycle modelling it is an essential
departure point to draw a line between capital
and operational activities, as these are the main
financial classifications used in budgeting and
expenditure monitoring. Consequently, the
modelling is in tandem with this.

The approach adopted is to document the
life-cycle strategy relating to each component
type, as actually practiced by the city. This in
turn dictates the expected useful life, residual
value if any, and, importantly, the level of effort
required to achieve the expected useful life. This
latter effort (maintenance) forms an important
element of the sector’s operational budget any intervention implemented during the lifecycle of an asset that contributes to meeting its
EXPECTED useful life, is operational expenditure.
Modelling of the elements of the component
life-cycle strategies is calibrated (to the extent
possible given prevailing maintenance records)
to actual costs as illustrated in Figure 6.2.

FIGURE 6.2: Financial modelling rolled-up from life-cycle strategies per component
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This enables benchmarking and effective review
of maintenance management efficiency and
effectiveness. It also provides the platform
for reviews of the life-cycle management of
components, and the review of the merits of
new technology pertaining to components.
This provides an excellent foundation to drive
improvements in the effectiveness and efficiency
of the maintenance practices in the city.

Renewal budgets are based on replacement
unit rates which are also calibrated to actual
replacement costs. These are reviewed regularly
to reflect current prevailing rates to ensure the
models are sufficiently accurate. Naturally, as
projects are progressively developed and refined,
further optimisation of the life-cycle treatment
takes place that may realise further additional
costs or savings, and these in turn, when
implemented, will feed back into the data-base
of actual costs which inform the unit rates (and
also possibly a review of the life-cycle strategies
relating to particular component types).

Capital backlogs are considered in the backlog model in terms of the need to service customers
where there is:

No infrastructure
provision

Under-provision
(in terms of the
target level of
service)

Existing
infrastructure
that does not
have sufficient
capacity or is
underperforming

Other existing
infrastructure
which is in a
condition not
considered
acceptable

Needs associated with operational budgets are considered in terms of:
MAINTENANCE COSTS

benchmarked on the model indicated below in this subsection.
OPERATIONAL COSTS

other infrastructure-related costs that include bulk purchases, process operations, planning
and control, and the sector’s proportionate allocation of the corporate overheads.
The model is applied for the whole city (and, as necessary, to a number of predetermined physical
planning areas), and provides a basis for understanding zero-based life-cycle needs, the impact of
the city’s actual and forecasted affordability as a constraint on the tempo of addressing backlogs,
the balance required between addressing the life-cycle needs of existing and new infrastructure,
and review of the relative budget requirements of the various sectors. The model is calibrated and
refined over time to provide increasing levels of confidence. The model produces a picture of the full
infrastructure needs at portfolio level over the planning period:
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EXISTING CAPITAL BACKLOGS

• Capacity – assets at, or beyond, capacity
(grades 4 and 5);
• Performance – assets not performing (grades 4
and 5, excluding any double counting of assets
included above);
• Condition – assets in poor or very poor
condition (as a default initial position to
which a management response is crafted, it
can also be refined through the adoption of
a maximum % of assets in condition grades 4
and 5 relating to each of the criticality grades,
once these have been developed and adopted
as a sector AM objective), with condition data
also drawn from the asset register; and
• Access backlogs (total or partial) – based on
the assessment of the actual and targeted level
of service.
Following is an example of the output of the modelling of existing capital backlogs:

CAPITAL (REPORT PERIOD) – YR 0 PRICES
YR 0

% INCREASE IN
ASSETS

INCREASE IN
ASSETS (RM)

TOTAL BACKLOG
(RM)

ACCESS BACKLOG
(RM)

TOTAL (RM)

ADDITIONAL
CONDITION
(RM)

TECHNICAL BACKLOG
CAPACITY/
PERFORMANCE
(RM)

ACTUAL EXPENDITURE
(RM) YR 0

REPLACEMENT VALUE (RM)
YR 0

SECTOR

TABLE 6.1: Capital needs – current backlogs

Water

6 199

49

66

415

481

1 001

1 482

1 416

23%

Sanitation

4 966

25

73

158

231

878

1 109

1 036

21%

Roads and stormwater

31 259

468

112

1 131

1 243

8 825

10 068

9 956

32%

Electricity

24 386

1 003

347

4 358

4 705

2 522

7 227

6 880

28%

Solid waste

2 215

131

5

13

18

0

18

13

1%

Community facilities

6 103

201

36

298

334

219

553

517

8%

75 128

1 877

639

6 373

7 012

13 445

20 457

19 818

26%

1%

8%

9%

18%

27%

26%

TOTAL

% of asset replacement value

6.8

Section 6 CIDMS Management Companion 2018

NOTES:

1. The replacement value (CRC) of the
infrastructure is drawn from the asset register
and corrected as necessary to the Year 0
values. The unit rates used to determine
the replacement costs should be calibrated
to prevailing industry practice for capital
renewals, and be consistent with the adopted
lifecycle strategy for the component types.
Estimates of the value of infrastructure
under the control of third-party suppliers
in the city area (e.g. Eskom) are included for
completeness, but should be ring-fenced.
2. Actual expenditure is taken from the audited
financial statements for Year 0.

01

3. The technical backlog data is also drawn
from the asset register. Components that are
at grade 4 or 5 utilisation or performance
may be assumed to need replacement.
The replacement cost of items which are
outside the target condition (which may
be dependent on its criticality grade) can
be determined directly from the CRC data.
A check needs to be made to ensure that
components are not double counted.
4. The value of the access backlog can be
determined, as a minimum practice, based
on the number of sites not adequately
serviced and the average replacement cost of
infrastructure servicing similar current sites.

CAPITAL BACKLOG (NEEDS) OVER THE FIRST 10 YEARS
(AND THEN SUBSEQUENT PERIODS)

• Growth (based on corporate customer growth
model described in Module 5) – including
private/developer-created assets; and

• Ongoing additional capital renewal needs
(based on the ongoing depreciation of the
existing portfolio, less any infrastructure which
will not be replaced) and infrastructure added
due to cater for growth.

Following are examples of the output of capital backlog modelling:
TABLE 6.2: Capital needs – first 10 years

Water
Sanitation
Roads and stormwater
Electricity
Solid waste
Community facilities
TOTAL
% of asset replacement value

6.9

1 648
1 554
9 598
6 983
724
1 043
21 550
29%

976
302
11 617
2 318
344
1 846
17 404
23%

2 624
1 856
21 215
9 301
1 068
2 889
38 954
52%

1 648
1 554
9 598
6 983
724
1 043
21 550

27%
31%
31%
29%
33%
17%
29%

AVERAGE
ANNUAL
INCREASE %

% INCREASE IN
ASSETS

INCREASE IN
ASSETS (RM)

TOTAL CAPITAL
(RM)

BALANCE
RENEWAL (RM)

SECTOR

GROWTH (RM)

CAPITAL (REPORT PERIOD) – YR 0 PRICES
FUTURE (YRS 1 TO 10)

2.7%
3.1%
3.1%
2.9%
3.3%
1.7%
2.9%
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NOTES:

1. For completeness, the capital to
accommodate growth includes assets to be
created by private developers and handed
over to the city (the funding plan takes this
into consideration).
2. Growth is based on estimated increase of
customers in the customer growth forecast
(Module 5).
3. The estimates of the value of infrastructure
that needs to be created to accommodate
growth can be based on an assumed pro-rata
adjustment of the current average cost per
customer (based on current replacement
costs), adjusted in line with the prevailing
level of service per area. Alternatively refined
models can be used where the models have
been developed and data is available. Such
models should account for the applicable bulk
costs, reticulation and connection charges.

4. “Balance renewals” are the costs of capital
renewal in the applicable period noting that
the costs to address the current backlog have
been catered for in the model. Typically the
annualised consumption of CRC (less any
assets that will not be replaced at end of
life) of the progressively increasing extent of
infrastructure is used as an indicator.

AVERAGE ANNUAL
INCREASE %

% INCREASE IN
ASSETS

INCREASE IN ASSETS
(RM)

AVERAGE ANNUAL
INCREASE %

% INCREASE IN
ASSETS

INCREASE IN
ASSETS (RM)

TOTAL CAPITAL
(RM)

BALANCE
RENEWAL (RM)

GROWTH (RM)

SECTOR

TOTAL CAPITAL (RM)

TABLE 6.3: Capital needs – following periods
FUTURE (YRS 11 TO 30)

Water
Sanitation
Roads and stormwater
Electricity
Solid waste
Community facilities

3 296
3 108
19 196
13 966
1 448
2 086

438 3 734 3 296
179 3 287 3 108
5 511 24 707 19 196
1 187 15 153 13 966
172 1 620 1 448
550 2 636 2 086

53%
63%
61%
57%
65%
34%

2.7%
3.1%
3.1%
2.9%
3.3%
1.7%

7 840 6 360
6 253 5 698
55 991 38 750
31 681 27 829
2 706 2 185
6 077 3 646

103%
115%
124%
114%
99%
60%

3.4%
3.8%
4.1%
3.8%
3.3%
2.0%

TOTAL

43 100

8 036 51 136 43 100

57%

2.9%

110 547 84 468

112%

3.7%

% of asset replacement
value

57%

11%

68%

147%
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03

MAINTENANCE BACKLOGS

• Status quo (in Year 0 – the last audited financial
year) – actual expenditure broken down to
sectors – the total including wages/salaries,
and corporate overheads, consumables,
vehicle and contractor/supplier costs;

• Needs in Year 10, and subsequent 10-year periods
– based on the assumption of addressing existing
backlogs over the period, as well as growth – and
adoption of the maintenance model indicated
below in this subsection.
TABLE 6.4: Maintenance needs

Water
Sanitation
Roads and stormwater
Electricity
Solid waste
Community facilities
TOTAL
% of asset replacement value

04

155
118
587
813
83
102
1 858
2.5%

146
113
839
1 004
106
128
2 336
3.1%

-6%
-5%
43%
24%
28%
28%
26%
26%

213
167
959
1 007
93
124
2 563

38%
42%
63%
24%
12%
21%
38%

276
226
1 323
1 203
114
153
3 295

% INCREASE

FORECAST
NEED (RM)

YR 30
% INCREASE

FORECAST
NEED (RM)

MAINTENANCE (PA)
YR 10
% INCREASE

ASSESSED
NEED (RM)

SECTOR

ACTUAL YR 0
(RM)

YR 0

78%
92%
125%
48%
37%
50%
77%

OPERATIONS BACKLOGS

Status quo – based on analysis of existing data in Year 0 – bulk purchases, process management (e.g.
at treatment works etc.), and security – excluding depreciation, interest etc. – plus service-based
operations (e.g. clinics).
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TABLE 6.5: Operational needs
OPERATIONS (PA)

TOTAL O&M (PA)

FORECAST NEED
(RM)

%
INCREASE

FORECAST NEED
(RM)

%
INCREASE

ASSESSED NEED YR
0 (RM)

FORECAST NEED YR
10 (RM)

FORECAST NEED YR
30 (RM)

Water

155

171

10%

202

18%

264

71%

310

316

415

540

Sanitation

118

130

10%

159

23%

218

85%

236

242

327

445

Roads and stormwater

587

646

10%

828

28% 1 193 103% 1 174 1 485 1 787 2 516

Electricity

813

894

10% 1 027

15% 1 292

59% 1 626 1 899 2 034 2 495

83

91

10%

105

15%

133

60%

166

197

198

246

102

112

10%

132

18%

172

68%

204

240

256

325

10% 2 453

32%

2257

SECTOR

Solid waste
Community facilities
TOTAL

1 858 2 044

% of asset replacement
value

2.5% 10.3%

ACTUAL YR 0 (RM)

%
INCREASE

YR 30

ASSESSED NEED
(RM)

YR 10

ACTUAL
YR 0 (RM)

YR 0

76% 3 716 4 380 5 016 6 567
5%

18%

35%

77%

NOTES:

1. Operations are modelled using existing expenditure as a departure point (and therefore linking
it to existing levels of efficiency). It also caters for envisaged increases in bulk acquisitions, and
operational cost increases (such as operations at treatment works) or adjustment to service
standards, if any.
1. Depreciation, loan repayments and corporate overheads are NOT included in the model.
SUPPORTING MODELS

To support full life-cycle modelling and planning over the 30 year period, a city requires a development
cost model, a capital renewal model, and a maintenance budget needs model, as follows:

01

DEVELOPMENT COST MODEL

A development cost model at portfolio level
is needed to establish budget cost estimates
associated with new development, densification,
and upgrading. “Baseline” rates are determined at
asset-group-type level that represent the cost of
moving from one level of service (LOS – as defined
through the techniques indicated in Module 4) to
another – per customer type.
The model needs to indicate greenfield costs
for new development, and brownfield costs for
changing (typically upgrading) from one LOS to
another, assuming an urban environment. Where
there are existing developments of a similar type,
the CRC unit rates from the asset register (CRC)

data may be used as a departure point, adjusting
as necessary from brownfield to greenfield rates,
and other significant influencing factors such
as average stand size or development density.
Care needs to be taken to cater for instances
where there have been significant changes in
design standards (for example, more exacting
environmental standards for treatment works,
recycling facilities, or increased access, safety and
energy conservation requirements at buildings).
This is because cost estimates for facilities (or
asset group types) determined by replicating
components from existing facilities (in the asset
register) may understate the cost of future ones.

6.12

Section 6 CIDMS Management Companion 2018

Another approach is to prepare the models from first principles using unit rates, though these should
also be calibrated with the CRC valuation rates used in the asset register, where applicable, on the
assumption they in turn have been calibrated (as indicated above). A further refinement is to consider
“capital cost surfaces” (Module 5) that identify cost premiums or opportunities for development which
overlay the typical scenario modelled above, based on location.

02

CAPITAL RENEWAL MODEL

A more appropriate line can be drawn in the form
of a percentage of assets in a given portfolio that
may be tolerated in a poor or very poor condition.
Typically, this would be linked to asset criticality
Cities need to draw a line – a performance standard
(for example, not more than 5 per cent of the
– indicating at what stage the deterioration of the
primary roads, 10 per cent of the secondary, or
portfolio becomes intolerable. Or more simply,
15 per cent of the tertiary roads). It is a statement
by answering the question “how bad is too bad?”
of the city’s risk threshold at the portfolio level.
At a very basic level, a city may want to consider
The concept of the Portfolio Health Index,
any assets in poor or very poor condition to be
which summarises the condition distribution of
undesirable, and therefore constitute a backlog.
components within a portfolio, was introduced in
However, in the vast majority of cases this is most
Module 3. The required data is drawn from the
likely to be unaffordable, and most probably
asset register, which is configured as indicated in
unnecessary from the point of view of effective
Module 3. The model can be used to determine
use of public funds.
and report the level of capital renewal investment
required to achieve the target performance of a
portfolio (or asset group type) of assets (or indeed
illustrate the forecasted Health Index based on
other investment scenarios).
A capital renewal model is required to forecast
capital renewal needs, and to inform the nature
of the respective programme responses.

03

MAINTENANCE BUDGET NEEDS MODEL

A maintenance budget estimating model needs to be adopted by the cities to inform the portfolio
life-cycle cost estimates in the short, medium and long term. This is calibrated using relevant and
reliable data from the asset register and/or maintenance management systems, to establish higherlevel parameters that can be more readily used in the life-cycle modelling, benchmarking, and in
particular for forecasting purposes.
The model links the required maintenance effort to:

The type of
component

6.13

Its replacement
value

Its criticality

Its condition
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Figure 6.3 illustrates the concepts of such a model, where the cost of the annual maintenance effort
is expressed as a percentage of the replacement value of the component (which is adjusted for
escalation every year) and its criticality grade. In cases where the maintenance effort needs to increase
as the component deteriorates, there is a percentage on-cost.
MOST CRITICAL

2,5

CRITICAL
2

IMPORTANT
NON-CRITICAL

% CRC

1,5

CURSORY

1

0,5

0

VERY GOOD

GOOD

FAIR

POOR

VERY POOR

FIGURE 6.3: Maintenance effort per year (as a percentage of CRC)
An example of the model relating to specific component types is illustrated in Table 6.6.
TABLE 6.6: Example maintenance model factors
COMPONENT TYPE

% CRC FOR CRITICALITY GRADE:
1

2

3

4

ADDITIONAL %
5

POOR

V POOR

Bituminous surface

1.0

1.1

1.3

1.5

1.7

10

25

Pump

4.0

4.2

4.5

4.9

5.2

5

10

Motor

3.6

3.8

4.0

4.3

4.6

10

20

Steel pipe

0.4

0.4

0.4

0.4

0.5

15

25

Once appropriately calibrated, the model can be
applied to the CRC, component type, criticality
and condition data in the asset register to
estimate zero-based maintenance needs of all
the components in the existing portfolio. It can
also be used to forecast future maintenance
needs based on the changing profile of assets
over the asset management planning report
period by assuming an appropriate mix of
components. Where applicable, this can be based

on the assets that are currently in existence
and reflected in the asset register (in an area
where the development is considered to be of
a similar nature to that envisaged in the future).
Alternatively it can be determined at a rolled-up
level based on the breakdown of the bulk and
reticulation infrastructure associated with the
development cost model, as described in the
preceding paragraphs.
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OVERALL LIFE-CYCLE NEEDS AND AFFORDABILITY

Figure 6.4 provides an example of an assessment of the life-cycle needs, in constant Rand terms) of the
various sectors in a city to address existing backlogs (assumed to be eradicated over a 10 year period)
and growth. This data is overlaid onto the city’s likely affordability profile and illustrates the nature and
order of magnitude of the affordability gap, which in turn points to the need for a strategic review and
prioritisation of LOS and SOS targets and strategies, the impact of growth, and the potential benefits
to be accrued from improved operational and revenue management performance.

EXPENDITURE NEED PA
(R MILLION)

R6 000
R5 000
R4 000
R3 000
R2 000
R1 000
R
0

10

YEAR

20

30

CAPEX budget availability

OPEX budget availability

Water

Sanitation

Roads & stormwater

Electricity

Solid waste

Community facilities

FIGURE 6.5: Example illustrating life-cycle needs per sector overlaid onto the available budget
Figure 6.5 illustrates the same data but split between the life-cycle needs of the existing (lower row) and
new (upper row) infrastructure, once again pointing to high-level strategic challenges and the need to
determine optimised, prioritised and coordinated responses to the competing life-cycle needs.

EXPENDITURE NEED PA
(R MILLION)

R6 000
R5 000
R4 000
R3 000
R2 000
R1 000
R
0

10

YEAR

20

30

CAPEX budget availability

OPEX budget availability

Renewals cost

Technical backlogs cost

Maintenance cost

Operations cost

Renewals cost

Growth cost

Access backlogs cost

Maintenance cost

Operations cost

Year 0 CAPEX

Year 0 OPEX

Existing Assets

FIGURE 6.5: Example illustrating the infrastructure life-cycle needs of existing and new infrastructure
overlaid onto the available budget
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6.2.3 Identifying challenges, strategic risks,
opportunities and constraints
The delivery of services through the city’s infrastructure requires implementing a range of programmes.
These programmes comprise a logical sequence of short, medium, and long-term activities with
certain interdependencies, depending on the nature and scale of the intervention.
It could take several years to determine the
optimal approach to achieving a particular
outcome for some of the larger or more strategic
infrastructure programmes. This includes
considering appropriate asset (infrastructure)
and non-asset solution options. Within each of
these programmes, there would typically be a
logical sequence of phased activities to reach a
point of completion of the outputs, and perhaps
even longer for the benefits of the programmes
to be realised and outcomes tangibly measured.
Some of the programmes may also have technical,
spatial, or social interdependencies that should

be borne in mind in planning the infrastructurerelated activities at portfolio level.

Naturally, however, in the annual planning
process (and annual review of the IDP), there is a
need to review budget, technical, legal and social
needs, opportunities and constraints relating
to current commitments – at a project and
programme level (comprising both capital and
operational budget initiatives). This is typically
done by the responsible directorate, or section
within a directorate. One should also review the
same issues at a city and portfolio level. The latter
includes a review of any changes in the city’s
strategic objectives or priorities, whilst taking into
account new or updated strategic information
from ongoing projects, programmes and
strategic reviews. This could include externally
imposed strategic or emergency responses that
were not sufficiently catered for in previous
budgets and plans, or perhaps where revenue/
expenditure budget efficiencies have been
realised. There could also be internally inspired
changes in strategy or strategic direction, linked
for example, to the development and adoption of
a new IDP, or the need to improve maintenance
management practices.

This analysis provides the strategic status and
context in the initial draft of the SAMP (represented
by the “establish strategic brief” action indicated
in Figure 7.2 in Module 7), which in turn informs
the preparation of the detailed draft sector AMPs
(which feed back to the SAMP, the finalisation of
which is contemplated in Module 7.

In this section, it is the annual review of citylevel
infrastructure-delivery
commitments,
dependencies, strategic risks, challenges,
opportunities and constraints that are considered.

Whilst it is prudent to conduct periodic reviews of
some of the more far-reaching initiatives to ensure
that they are still relevant, on track and indeed
going to yield desirable outcomes relative to the
required investment, there is generally a need
to stay the course with previous commitments
and bring them to a satisfactory conclusion. This
is especially true while implementing projects
and programmes that give effect to a current
integrated development plan (IDP).

This relates to main-stream service delivery
projects encompassing the entire life cycle of
infrastructure, comprising the capital portion
traditionally associated with new, upgrading
and renewal construction projects, as well as
infrastructure maintenance and operations
expenditure. As illustrated in Figure 6.16, it
also importantly includes the expenditure that
acts as a catalyst to future service delivery,
comprising:
• Studies which identify and define the need
for projects and programmes (for example in
response to a long term bulk supply challenge);
• Maintenance Strategies and Plans;
• Operational Strategies and Plans;
• Project and programme viability and
configuration optimisation reports;
• Practice assessments and improvement
plans; and
• Design and contract documentation
preparation.
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Studies, plans, data, reports, and project preparation,
asset management practice improvements

LONG TERM PROVISION

SERVICE
DELIVERY

IMPLEMENTATION

Catalysts for
effective &
efficient delivery

0

Construction, maintenance
and operations programmes
defined with increasing level
of confidence, refinement
and packaging

1 YR

5 YRS

15 YRS

30 YRS

FIGURE 6.6: Catalyst initiatives in support of main-stream service delivery programmes
As illustrated in Figure 6.7, there needs to be a review to ensure that programmes have been
sufficiently planned to ensure that they are deserving (and qualify in terms of the asset management
strategy) to receive application of the city’s limited available resources.

FIGURE 6.7: Refinement of programmes and organisational preparedness ahead of implementation
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The departure point in this process is to confirm the current position and identify what has
changed since the last review in the internal and external infrastructure-delivery environment.
This will require the following assessments:
1. A review of the city’s performance in
infrastructure asset management against the
city’s established performance measures and
targets, benchmarked against other cities
2. An update of the infrastructure life-cycle
needs over the reporting period
3. Confirmation of any adjustments made
to the structure or nature of the city’s AM
system that may require review of previously
identified projects and programmes to
achieve improved vertical alignment with
organisational objectives, the city’s long-term
development strategy, IDP, infrastructure
asset management objectives, asset
management policy, asset management
strategy or statutory requirements
4. Confirmation of the state of implementation
of existing CAPEX and OPEX programmes,
including performance against the city’s
metrics such as use of available funds, asset
creation, sustainability of the asset portfolio,
and reduction of backlogs
5. Confirmation of the planning areas to be
used for life-cycle planning and a review of
the need for changes to any aspects of the
customer growth model or forecast
6. A review of strategic risks – an update of the
likelihood and nature, location or scale of
impact of previously identified risk events
as well as identification of new strategic
infrastructure delivery risks
7. A review to identify new technology,
products, strategies, methodologies,
models and techniques with a view to
further assessment at the city (in the case
of cross-cutting application) or sector
level. The aim is to ensure that innovative
solutions are adopted where benefits can be
demonstrated

8. Flagging opportunities for potential
application of the city’s strategic themes
such as areas identified for redevelopment
or densification; industrial or commercial
growth; special projects or events;
infrastructure greening; the adoption of
labour-intensive methods of construction;
use of local materials/products; non-asset
solutions (such as the imposition of tariff
controls, the introduction of awareness and
educational programmes to encourage
behavioural change or bylaws); maintenance
management practices or tools; or
organisational efficiency drives
9. A review of common themes of infrastructure
asset management practice improvement
needs identified at the sector level which can
be most effectively be addressed at city level
10. A review of the need to adjust maintenance
management practices or asset maintenance
regimes to achieve the target standards
of service, and/or achieve cost or risk
management efficiencies
11. A review of fund availability as well as
an assessment of the associated risks,
opportunities, or constraints on funding
12. A review of operational efficiency and
effectiveness improvements
13. A review of funding options in line with
the AM strategy, and identification and
review of potential packaging of activities
across sectors’ departments (for example
for funding of programmes through a PPP
initiative)
14. A review of programme or project
coordination (location/ time/technology)
risks and opportunities.
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6.2.4 Identifying and assessing strategic response options
The outputs from Sections 6.2.2 and 6.2.3 on the status and context of the city-level infrastructure
delivery challenges provides the departure point to identify and assess strategic response options. The
existence and efficacy of existing responses to the stated strategic objectives, risks and opportunities
should be identified and reviewed. Where the existing responses are considered to be inadequate, or
could be improved, alternative strategic options should be identified. These are assessed in terms of
target outcomes and performance metrics indicated in the asset management strategy that follow the
“SMART” principle (specific, measurable, achievable, relevant, and time based).
Where asset management practice is not yet sufficiently mature, proposed new metrics should
be introduced to increasingly develop a robust asset management strategy - covering both the
performance of the AM system and the service-delivery performance of the assets.

6.2.5 Determining the city life-cycle strategy
The outputs from Section 6.2.4 above inform the determination of strategies and tactics to be
adopted in the preparation of the next annual round of the SAMP and sector AMPs. The selection
of the options, or the extent to which they are adopted, are determined by affordability (in terms of
the uncommitted and discretionary portion of the available funds), and the strategic objectives and
priorities of the city.
As applicable, the summary of the city’s lifecycle needs (built up from a summary per
sector as indicated in Section 6.2.2) is updated
and reflected in the initial draft of the SAMP to
reflect the application of the adjustments, for
example the following:
• Changes in the initial backlogs (which could
be due to changes or refinements in the
definitions of what constitutes backlogs,
actions that have been implemented to reduce
the backlogs, a surge or reduction in growth
compared to previous forecasts or improved
delivery performance)
• Changes in the time frame for addressing
the various backlogs – due to shifts in
strategic priorities, organisational efficiency
improvements, or affordability
• Changes in operational effectiveness or
efficiency
• Changes in affordability (availability of funds)
• Changes in strategic objectives and/or
priorities
• Improved status, life-cycle and growth data or
models.
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In addition to the above, based on the
assessments undertaken, directives are
provided in the initial SAMP for the sector
departments to take into account when
preparing the more detailed sector life-cycle
plans and draft AMPs. The following are
examples of the types of directives that could
materialise:
• Determine options to increase bulk water,
sanitation and electricity supply capacity by
2022 in Hazelwood to facilitate the proposed
programme of housing densification in that
area
• Determine the impact on each of the
respective sectors of the new adopted
customer growth forecast for the city
• Assess the implications on all bulk and
reticulation services of the proposed new inner
city regeneration programme
• Assume nominal increase of 3 per cent in the
capital budget available and 7 per cent on
the operational budget based on roll-out of
revenue enhancement measures, but allow for
an eight per cent increase in bulk costs
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• Bring forward implementation of projects with
significant job-creation opportunities by giving
higher priority to economic outcomes
• In terms of a new and emergency strategic
intervention in the city, identify capital
programmes which can be deferred to
contribute to establish the required additional
funding over the next two financial years, and
note the implications

• Aim to achieve a maximum of only 5 per cent
of arterial roads, 10 per cent secondary roads
and 15 per cent of tertiary roads in poor and
very poor condition by 2020

As these directives are set, put into practice, reviewed and refined as considered necessary over a
number of annual iterations, they will become increasingly robust and some will become entrenched
as part of the established strategic response of the city and will be documented as such in the asset
management strategy.

6.3 Sector infrastructure life-cycle plans
6.3.1 Why develop infrastructure life-cycle plans per sector?
The sector life-cycle plans drill down the city-wide portfolio life-cycle strategy (discussed in Section
6.2 above) to the level at which implementation is managed, generally in the form of programmes
within a sector. Included in this ambit are not only the projects and activities within the sector but also
the coordination of cross-sectoral programmes.
The sector budgets that were summarised in
broad life-cycle categories in the city-wide
portfolio life-cycle strategy (above) are now
reviewed and refined through a process of linking
to specific programmes, projects and activities.

Naturally in any given year, there will be a number
of ongoing projects and programmes and other
than simply updating and reviewing these in
line with the city-wide directives, there is also
a need for a strategic review at the sector level.
While this may have formed part of the city’s
review previously undertaken, it is now also
contemplated by the sector at the planning area,
programme and project level.

6.3.2 Confirming sector context, needs and challenges
In this section, the annual review of sector-level infrastructure needs, delivery commitments,
dependencies, strategic risks, opportunities and constraints is considered. As with the assessment at
the city-level, in line with good AM practice, this exercise relates to the entire life cycle of infrastructure.
It comprises not only the capital portion traditionally associated with new, upgrading and renewal/
rehabilitation construction projects, but also operational expenditure (as noted above in the section
dealing with the city-level assessment).
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This process begins with receipt of the city-wide (SAMP) directives, which will include confirmation
of the customer growth scenario and planning areas; a preliminary indication of expected budget
availability to the sector for the various life-cycle elements over the 30-year planning period (for initial
planning inputs); and strategic and tactical directives in terms of AM and asset performance.
The expected budget availability for first five years will be broken down as follows:

CAPEX

OPEX

New infrastructure programmes
Upgrading (of existing infrastructure)
programmes
Renewals programmes
Land acquisition or servitude registration

Bulk purchases
Operations: contractor costs and internal
labour, plant and vehicles, and materials
Maintenance: contractor costs and internal
labour, plant and vehicles, and materials

The estimated budget availability for years 6 to 30 will be stated on the basis of a simple split between
CAPEX and OPEX. For modelling purposes, all budget figures are reduced to current day (Year 0)
figures (implying an annual escalation of previous year’s baseline figures).
An update and refinement of the infrastructure life-cycle needs over the report period (in line with the
model structure indicated in Section 6.2.2) is established for the specified planning areas. The data
and models are updated and improved, where applicable, based on separate reports or studies that
have been concluded.
Other sector-based review activities include:
1. Reviewing and confirming the sector
performance in infrastructure delivery and the
efficacy of the AM system
2. Reviewing and confirming AM practices
improvement actions required in the sector
3. Confirming the status of current (CAPEX and
OPEX) projects and programmes, such as the
state of completion; changes in viability (in
terms of significant changes to predicted final
costs and/or benefits/outcomes); changes
to the implementation schedule (of the
project and other dependant activities); and
annual budget needs. This will result in an
update to the schedules and cash flows (and
possibly changed priority) of committed and
uncommitted programmes
4. Review and confirmation of the effectiveness
of prevailing and planned demand
management tactics
5. Review of the budget availability, level of
current commitments and determination
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of the nature and scale of the discretionary
portion
6. Review and confirmation of the adequacy
of the project identification and definition
activities to cater for future capital project and
programme implementation
7. A review of sector risks – an update of the
likelihood and nature, location or scale of
impact of previously identified risk events and
the effectiveness of existing controls (in the
risk register), as well as identification of new
infrastructure delivery risks – which include:
• The integrity and efficacy of the AM system
in the sector department
• Capital project and programme delivery risk
• Maintenance project and programme
delivery risk
• Operations project and programme
delivery risk
• The effectiveness of the capital and
operational programmes in supporting the
AM objectives
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• Physical failure risk of existing infrastructure
• External supply risks, such as availability of
bulk supply, specialist products or services
8. A review to identify new technology,
products, strategies, methodologies,
models and techniques which could be
beneficial to the effectiveness or efficiency of
infrastructure delivery
9. A review of opportunities in the sector for
potential application of the city’s strategic
themes

10. A review of the city’s performance in
infrastructure AM benchmarked against
sector departments in other cities to identify
potential areas for improvement;
11. A review of programme or project
coordination (location/time/technology)
opportunities (within the sector as well as with
other sectors on integrated programmes)
12. A review of the outcomes of previously
completed programmes and lessons learned.

6.3.3 Preparing appropriate responses
This section considers the approach to be adopted in preparing appropriate responses to the needs,
challenges, risks and opportunities identified in Section 6.3.2. The parameters to be assessed when
considering the benefits of implementing a proposed initiative, or in considering the merits of
alternative approaches, are determined as part of establishing the AM system, as indicated in Module
2. The processes to be adopted in the various types of assessments are indicated in Module 8.
Responses will typically be in the form of capital or
operational initiatives in the form of programmes
which may consist of multiple discrete projects
and activities. Some of these may be capital in
nature, and others will be operational. Typical
elements of different types of projects (for
example, environmental impact assessments, the

design and documentation stage, procurement
etc.) are defined in a project and programme
management framework – established in line
with Module 9. In the same way, guidance is also
given on the duration and cost of these activities,
as a basis for establishing a realistic estimate of
the schedule and cash flow for each initiative.

The accuracy of the budget needs of the proposed responses (overall and per year) should be
as follows:

10%

20%

40%

Programmes accurate
within 10 per cent for first
five years

Programmes accurate
within 20 per cent up to
10 years

CAPEX and OPEX within
40 per cent accuracy after
10 years

The achievement of these targets will need to be demonstrated in terms of the quality of the process
adopted as well as the confidence in the input data. A draft schedule of the programmes, the
associated cash flows, viability and priority ranking will be established and will provide input to the
preparation of the sector AMP and SAMP documents discussed in Module 7.

6.22

Section 6 CIDMS Management Companion 2018

The following specific matters should be addressed in sector life-cycle plans:

01

ASSESSMENT OF NEW TECHNOLOGIES

New technology may present itself in many different forms, and the potential benefits may be direct
or indirect, tangible or intangible. Where new materials, products, or methods of construction become
available, an assessment of the benefits needs to be made, and where applicable, compared to the
existing approach. In this regard, the city must have a documented life-cycle strategy for each of its
component types, which indicates the following:

The manner in
which needs for
the initial capital
investment are
identified

02

The typical
maintenance
regime that applies
(though this may
vary depending on
the criticality of the
component) and
the expected useful
life

The trigger for
renewal (and
the manner in
which this is
normally applied
– e.g. replacement,
rehabilitation
and the type of
treatment) and any
residual value

The rules for
decommissioning

STUDIES, INSPECTIONS AND
REPORTS (OPEX)

Where specialist services are required to inform
management strategy, tactics or operations,
these will typically be operational budget items,
and may be addressed collectively, for example
under a term contract for an infrastructure
inspection programme.

03

CAPITAL PROJECT IDENTIFICATION, CONFIGURATION
AND VIABILITY ASSESSMENT (OPEX)

When there is a reported need for a capital project intervention, the first step is to prepare a report that
confirms the aim of the project, and considers various conceptual design alternatives (which could, for
example, be considering the most appropriate site, technical configuration, whether to employ nonasset solutions, or assessing different life-cycle options that could be adopted).
Once the nature, location and design approach of the project have been determined, and the viability
demonstrated (using techniques indicated in Module 8), and the report is approved, the preliminary
and detailed design proceeds and preparation of contract documentation as part of the capital
programme and in line with the processes and approval gates indicated in Modules 9 to 11.
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04

NEW AND UPGRADING WORKS

The opportunity to influence the life-cycle costs
of infrastructure is typically at its peak during the
design stage. It is essential, therefore, that the full
life cycle of a proposed new asset is contemplated
in the design stage, and opportunities for lifecycle optimisation are identified and assessed.
This could, for example, include the use of specific
materials or design configurations to facilitate
longer life, and ease of access to components
for inspection and replacement purposes. Ideally
these aspects should be reviewed and signed off
by the operations department responsible for
maintenance and renewal.

05

RENEWALS (CAPEX)

In the previous section, the approach to
determining the required level of investment
for a particular portfolio was indicated. Once the
intensity of investment of the capital renewal
programme has been determined, it is linked back
to the initial source data in the asset register to
determine the priorities (based on the criticality
and risk exposure data at component level) and
packaged for practical implementation.
The interventions can be grouped taking into
account facility or depot areas, or based on
asset or component types as appropriate to the
city’s Procurement Strategy (prepared in line
with Modules 9 to 11 as part of assembling
the AM system contemplated in Module 2). It
may consider different approaches for various
applications within the sector (for example
acquisition of capital spares and replacement
by in-house resources, or an outsourced supplyand-install term contract, and specific contracts
for large and infrequent works).

PORTFOLIO LEVEL
RISK EXPOSURE

COMPONENT LEVEL

Renewal programmes are typically planned to have a reasonably constant intensity of implementation
(and therefore “smoothed” annual budget), so the renewal interventions should be packaged with this
in mind. A simple trigger can be established for multiple small renewals or replacements (e.g. meter
replacement), such as condition or performance data. However larger capital renewal interventions
(as may be defined in the AM Strategy), will require analysis of the merits of alternative technical
solutions, including a comparison of the life-cycle costing of the options.

CONDITION

UTILISATION

PERFORMANCE

COST OF
OPERATION

DATA
CONFIDENCE

REMAINING USEFUL
LIFE ALGORITHM

SHORTEST RUL
- REPLACEMENT NEED
REPLACEMENT PRIORITY

CRITICALITY

CONDITION

UTILISATION

PERFORMANCE

COST OF
OPERATION
CAPITAL RENEWAL PROGRAMME

LEVELS AND STANDARDS OF SERVICE TARGETS/RISK APPETITE
PORTFOLIO/PROGRAMME LEVEL OF EXPENDITURE

BUDGET AVAILABLITY

FIGURE 6.8: Component data and portfolio status informing capital renewal programs
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06

MAINTENANCE – OPTIMISATION, MONITORING STATUS
AND PERFORMANCE DATA (OPEX)

Figure 6.9 is an extract from the National Maintenance Management Standard which indicates the
linkages from the AM objectives to “asset care objectives” which will be adopted as performance
measures and targets in the asset management strategy, and typically will relate to standards of
service, such as frequency and duration of outage, or asset condition. These in turn point to conduct
an assessment of the sector’s exposure to asset performance risk, based on failure mode status and
criticality data. At sector level, a strategic review of this will be made in a Maintenance Management
Strategy, and this will be applied in each year’s Maintenance Management Plan.
ORGANISATIONAL
OBJECTIVES

AM OBJECTIVES

PERFORMANCE
MONITORING
AND EVALUATION

ASSET CARE
OBJECTIVES

EXECUTION OF
WORKS

FAILURE MODES
AND INTERVENTION
LEVELS

BUDGETING FOR
ASSET CARE

MAINTENANCE
APPROACHES
MAINTENANCE
AND RENEWAL
PLANS

ASSET CARE
ACCOUNTING

FIGURE 6.9: Linking maintenance management planning to asset care objectives (standards of service)
A maintenance management strategy interprets
higher-order documents and formulates
maintenance objectives and targets, establishes
maintenance tactics, and defines maintenance
roles and responsibilities.
In doing so, a maintenance management strategy
reviews current practices, identifies opportunities
for improvement, and considers the benefit-cost
of any improvement actions. It also identifies
and considers the impacts of obsolescence
and merits of opportunities presented in the
form of new management technologies and
techniques, as well as potential improvements to
component life-cycle strategies, and determines
an implementation strategy including, where
appropriate, a change management plan.
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Benchmarking can provide useful insights in such
an exercise - whilst there are multiple unique
characteristics of any given city (such as condition,
size, and distribution of the infrastructure, as well
as the operating environment due to influences
such as topography or climate), there are also
trends that can be used to identify scope and
opportunity for maintenance management
efficiency improvements.
Apart from applying technically sound and
optimised maintenance interventions on
infrastructure, the efficiency of the management
system will generally also have considerable
bearing on the overall performance of the
maintenance activities (and therefore standards
of service). This can include a range of logistical
challenges, such as the nature, size and
competency of the maintenance teams, their
location, access to materials and sparesand the
availability of vehicles and drivers.
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MAINTENANCE COST
(MILLION PA)

With appropriately calibrated models of the resource implications of the component life-cycle
strategies that are linked to the nature, extent and location data in the asset register, strategic options
and opportunities can be examined. Figure 6.10 illustrates an example where the potential solution
to meeting the maintenance needs of an infrastructure portfolio can be demonstrated and quantified
in terms of a combination of targeted budget and performance responses.
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FIGURE 6.10: Example of link between portfolio maintenance management efficiency and budget needs
A maintenance management strategy should
be prepared for each sector and reviewed at
least every 5 years. The strategy would have a 5
year planning horizon with annual maintenance
management plans which review the plan each
year based on the resources made available.
The approach to determining the level of
the maintenance budget needs is indicated
in the previous section of this module. The
model attaches a percentage CRC to estimate
the maintenance budget per year for each
component (adjusted for its criticality and
condition). This approach facilitates the
establishment of a complete picture of the
maintenance needs across different geographic
areas (such as depot or planning areas) and
also of the asset and component types within
the sector, now and into the future. This can
be rolled up to Asset Type (as per the mSCOA
requirements), or other levels as required.
The city-level life-cycle strategy provides a
preliminary indication of the budget availability,
and therefore the extent to which the needs can be
addressed. The implications of the level of funding
made available should be assessed and reported.
In simple terms, the ability to maintain the more
critical assets effectively needs to be determined.
Subsequently an analysis of the extent to which
other assets can be maintained or should be

sweated, and the implications of this on standards
of service (and stated targets of risk exposure and
performance) should be reported.
Another aspect to consider is how effective the
prevailing technical approach to maintenance is as
well as how effectively and efficiently the activities
are implemented. Cities should as a minimum
have the maintenance strategy and its operational
processes documented per sector. This should
be used as a basis for review of opportunities for
maintenance management improvements. A key
element of the effectiveness of the maintenance
planning will be to ensure that relevant and upto date data is fed back from the maintenance
inspections to provide accurate condition (and
other failure mode) data.
The application of the available funding is planned
(in line with mSCOA requirements) at asset type
level (for example water meters). The funding is
apportioned to the various maintenance budget
cost items in line with mSCOA and the sector’s
specific approach to maintenance, noting current
commitments (for example salaries and wages,
and corporate overheads/internal charges) and
any discretionary portion that can be applied.
Preventative and reactive maintenance activities
are scheduled and prioritised in line with the
prevailing management practices and available
resources and budget.
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06

OPERATIONS – BULK SUPPLIES,
PROCESS MANAGEMENT (OPEX)

In a similar way to the strategic review of maintenance, an operations management strategy
should be prepared for each sector at least every 5 years to review the effectiveness and efficiency
of infrastructure operations – including:
• an assessment of the performance of
operational activities as well as operational
management performance;
• observing changes made or expected in the
statutory environment;
• identification of opportunities to improve
performance and/or reduce costs of

operational activities such as at treatment
works, or security (for example through
new technology or proven management
techniques); and
• assessment of the reliability and cost of bulk
purchases and review of alternative strategies.

As with maintenance management, benchmarking can provide useful insights on strategic
improvement opportunities. As appropriate, the strategy would include a change management plan.
The strategy would have a 5 year planning horizon with annual operations management plans that
are reviewed each year ahead of implementation.
The approach to determining the level of the
operations budget needs is indicated in the
previous section. It takes the current expenditure
as the departure point, but is guided by the
operations management strategy forecasts
and the actual amounts indicated by the city.
There could, for example, be new commercial or
technical arrangements for operational activities
such as process management and bulk supplies.
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DECOMMISIONING

In many instances city infrastructure is regarded
as being established in perpetuity, until a
decision is taken not to use the assets any
longer, due for example, to reconfiguration of
the system. An obvious exception is landfill
sites, where provision is made from the initial
establishment of the site for restoration once it
is full and to be closed. It has been recognised
that there is a need for greater attention to
be given to appropriate decommissioning of
assets, for example replaced pipes or unused
sports facilities, in the interests of public safety
and to mitigate misuse or abuse (for example
reconnection of old and decrepit pipe networks).
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Naturally the availability, cost and performance of
bulk services (such as electricity and water) can
have a considerable impact on the performance
of the city in delivering infrastructure-related
services. Especially with a planning horizon of
30 years, it is necessary to have a firm long-term
strategy in terms of the availability of bulk supplies
and, where necessary, identify suitable responses
in terms of specific demand management
initiatives and/or alternative supply.

There may also be plans to re-configure the
nature of development in certain areas, in which
case infrastructure will not be replaced (or
upgraded) but may be discarded.
The life-cycle plans should therefore actively
identify assets that are to be decommissioned
and make sure that the necessary actions are
scheduled for implementation in line with the
approach that will form part of the city’s Disposal
Policy and be aligned with the city’s AM Strategy.
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6.3.4 Sector prioritisation
The proposed responses identified in Section 6.3.3 are geared to be in line with the indicative
sector budget forecast indicated by the city. In the final analysis, there may be more or less funds
available, or Council may elect to give more priority to other programmes. To facilitate effective
decision making in this regard, each of the programmes are accorded a priority score in line with the
prioritisation parameters identified in the AM System. Where there have been changes to the viability
or priority ranking of previously approved and committed programmes, these are highlighted
with recommendations on the way forward. The sector should identify projects or programmes to
accommodate an increase or decrease in value of five per cent (or proportion stated in the AMS) of
the budget that could be deferred or accelerated depending on the funds available and the priorities
of Council. Where practicable, this could also be informed by flagging options for adjustment of the
balance of programmes between capital and operational expenditure actions, and any associated
performance and risk implications.

6.4

Sector infrastructure life-cycle plans

Sufficient time should be allowed for the required planning to take place ahead of committing city’s
resources to programmes, as evidenced by the processes indicated in the preceding sections of this
module. Particular milestones along the way are necessary to confirm and approve the essential steps
and frameworks for the following steps to avoid re-work.
Table 6.7 provides an overview of the salient
cyclical planning cycles. The figure also notes
the reporting / planning horizons of each (which
vary from reporting the previous financial year
to planning up to 30 years into the future). The
establishment and periodic review of the city’s
Delivery Management Strategy (which forms part
of the AM Strategy documented in the SAMP)
is illustrated in the table for reference purposes
– the formulation of which are contemplated in
Modules 9 to 11.

The documents need to be prepared on a cyclical
basis – accounting for last year, managing this
year, and planning for next (or the following) year
– there is really no beginning or end, however
Figure 6.11 illustrates the timelines relating to
the preparation of these documents as applies to
ONE linear process – from preparing initial plans
for the sectors and the city based on a strategic
brief (starting 18 months ahead of the year of
implementation) through obtaining stakeholder
inputs and confirmation of budgets, programmes
and performance (including the IDP process)
the year before implementation, through the
year of implementation, then accounting for
actual expenditure and performance once the
year is over.

Figure 6.12 references the same activities but indicates the concurrent aspects that need to be
undertaken in any given year relating to finalising the plans for next year, initiating the plans for
year thereafter, and accounting for last year. (Please note that the preparation of the Maintenance
Management Strategy and the Operations Management Strategy happens only every 5 years – in the
years when this is required, the both the strategy and plans will be prepared).
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Fixed 5 years
with annual
review

Current and
previous year
comparison
Fixed 5 years
with annual
review

DMS review

Medium Term
Revenue and
Expenditure
Framework

Medium Term
Revenue and
Expenditure
Framework

Service delivery
and budget
implementation
plan

Annual
Operations
Management
Plan review

Service delivery
and budget
implementation
plan

Annual Report

Annual Financial Annual Financial Annual Financial Annual Financial Annual Financial Annual Financial Annual Financial
Statements
Statements
Statements
Statements
Statements
Statements
Statements

Annual
Maintenance
Management
Plan Review

Medium Term
Revenue and
Expenditure
Framework

Maintenance
Management
Strategy
and Plan

Operations
Management
Strategy
and Plan

Budget plan:

Service delivery
and budget
implementation
plan (SDBIP):

Annual
performance
reporting:

Annual financial
reporting:

Maintenance
Management:

Operations
Management:

Annual Report

Annual
Operations
Management
Plan review

Annual
Maintenance
Management
Plan Review

Annual Report

Service delivery
and budget
implementation
plan

Annual
Operations
Management
Plan review

Annual
Maintenance
Management
Plan Review

Annual Report

Service delivery
and budget
implementation
plan

Medium Term
Revenue and
Expenditure
Framework

DMS review

Annual
Operations
Management
Plan review

Annual
Maintenance
Management
Plan Review

Annual Report

Service delivery
and budget
implementation
plan

Medium Term
Revenue and
Expenditure
Framework

DMS review

Operations
Management
Strategy
and Plan

Maintenance
Management
Strategy
and Plan

Annual Report

Service delivery
and budget
implementation
plan

Medium Term
Revenue and
Expenditure
Framework

Annual
Operations
Management
Plan review

Annual
Maintenance
Management
Plan Review

Annual Report

Service delivery
and budget
implementation
plan

Medium Term
Revenue and
Expenditure
Framework

Delivery
Management
Strategy (DMS)
DMS review
– included in the
SAMP

IDP Review

Delivery
Management
Strategy (DMS)
DMS review
– included in the
SAMP

IDP Review

Delivery
management
strategy:

IDP Review

Rolling 5, 15
and 30 years

IDP review

Sector AM Plans, Sector AM plans, Sector AM plans, Sector AM plans, Sector AM plans, Sector AM plans, Sector AM plans,
Strategic AM
Strategic AM
Strategic AM
Strategic AM
Strategic AM
Strategic AM
Strategic AM
Plan
Plan
Plan
Plan
Plan
Plan
Plan

IDP Review

Fixed 5 years
with annual
review

Current and
previous year

Rolling 1
year

Rolling 3 years

Fixed 5 years
with annual
review

Fixed 5, 10
and 20 years

Fixed 30 years

Short, medium
and long term
infrastructure
planning:

PLANNING
HORIZON

Integrated
Development
Plan (IDP)

YEAR 6

Integrated
Development
Plan (IDP)

YEAR 5

Medium term
delivery plan:

YEAR 4

Spatial
Development
Framework

YEAR 3

Spatial
Spatial
representation of Development
long term plan:
Framework

YEAR 2
City Strategic
Plan

YEAR 1

YEAR 0

City Strategic
Plan

TIMELINE:

Long term
strategic plan:
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TABLE 6.7: Overview of planning cycles
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FIGURE 6.11: One cycle of planning, approval, delivery and reporting (excluding items at fixed intervals larger than one year)
Note: The Strategic Asset Management Plan (SAMP) documents the Delivery Management Strategy as
part of the Asset Management Strategy.
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FIGURE 6.12: Concurrent processes in any given year (relating to plans and
reports for surrounding years)
Note: the colours of the activities indicated under Year 1 indicate the planning periods to which
they – for example those indicated in orange are activities relating to the planning for Year 2 but are
undertaken in Year 1.
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Table 6.8 indicates the documents that require review and consideration for approval as milestones
in the process. Each city should schedule its deadlines for submission, where applicable, according to
the annual meeting programmes.
TABLE 6.8: Planning approval gates and responsible parties
REF DOCUMENT

APPROVAL

1

Strategic brief for AM planning (SAMP)

C

2

Draft sector AM plans (AMPs)

C

3

Draft strategic AM plans (SAMPs) including Delivery C
Management Strategy

4

Draft Integrated Development Plan (IDP)

C

5

Legkotla outcomes

B

6

IDP consultation outcomes

B

7

Final Integrated Development Plan (IDP)

B

8

Final SAMP and sector AM plans

B

9

Sectors’ Maintenance Management Strategy

B

10

Sectors’ Annual Maintenance Management Plans

E

11

Sectors’ Operations Management Strategy

B

12

Sectors’ Annual Operations Management Plans

E

13

Final budget

B

14

SDBIP - measures

B

15

SDBIP - targets

A

16

Performance review outcomes

A

17

Annual Report

B

Note - other approval gates relating to delivery are addressed in CIDMS Modules 9 to 11
- CIDMS planning documents are highlighted
REF AUTHORITY

MEMBERS (WHERE APPLICABLE)

A

Mayor / Executive Mayor

Mayor / Executive Mayor

B

Council

Council

C

Mayoral Committee or Executive Committee

Mayor and MMC / Executive Mayor and
councillors elected to the Executive
Committee

D

Accounting Officer

City Manager

E

Asset Management Committee

City Manager, Chief Financial Officer, Head
of Corporate Asset Management, Heads of
Departments for infrastructure planning
and implementation, Risk Manager, Internal
Audit, Corporate Planning Department
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6.5

Summary

This module indicates the approach to the annual review of life-cycle needs initially at the city level
to inform the formulation of strategic directives to sectors (in the form a first iteration of the SAMP),
and the development of proposed project and programme responses per sector in terms of the
overarching city-level directives.
The module provides models to underpin the life-cycle planning, and indicates processes to make
sure that the plan is not simply a progression on earlier ones, but that a strategic review is conducted
at city and sector level to: maximise alignment with city objectives, address prevailing risks and
opportunities and improve practice in pursuit of the city’s asset management objectives (set in the
AM strategy developed in terms of Module 2).
The benefit to cities will be in ensuring that programmes implemented by the city are effectively
aligned with their stated strategic and AM objectives taking into account the prevailing status of
the infrastructure. Once again, the collaboration of the cities in adopting this approach provides the
additional benefit of being able to benchmark performance to identify and leverage opportunities for
innovation to improve practice and service delivery.
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7

ASSE T MANAGEMENT PLANS

7.1

Introduction

SANS 55000 defines an asset management (AM) plan as documented information that specifies the
activities, resources and timescales required for an individual asset, or a grouping of assets, to achieve
the organisation’s asset management objectives. Sectoral AM plans are normally prepared at the
asset portfolio level e.g. for water and sanitation, or roads and stormwater.
The strategic asset management plan (SAMP) contains documented information that specifies how
organisational objectives are to be converted into asset management objectives, the approach for
developing AM plans, and the role of the asset management system in supporting the achievement of
the asset management objectives (from SANS 55000). Figure 7.1 illustrates the process of preparing
AM plans.
Preliminary sector life-cycle strategies
and plans (Module 6)

Modules 2, 3, 4,
and 5

SECTORS

Preliminary asset management
plans - per sector
Final asset
management plans per
sector
CITY-WIDE

Preliminary integrated city infrastructure
life-cycle plan (with budget proposals)
Financial
strategy,
appraisal and
budget plan
(Module 8)

Programme
and project
management
system
(Module
9) and
procurement
strategy
(Module 10)

Draft strategic asset management
plan (SAMP) - with budget scenarios
Integrated development plan (IDP)
consultation and budget finalisation
process
Final strategic asset management plan
(SAMP)
City infrastructure programme delivery
plan (CIPDP) and city infrastructure
performance plan (CIPP)
Programme and project
management
(Module 9)

FIGURE 7.1: Overview of process steps in preparing the AM plans
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The programme-level life-cycle plans prepared in terms of Module 6 provide inputs to prepare the
preliminary AM plans per sector. A draft SAMP is also compiled drawing on the same data, portraying
the integrated view of the sector life-cycle plans across the city. Technical, spatial and timing
dependencies, opportunities and alignment needs identified in drawing up the draft life-cycle plans
are noted and subjected to a final review. This also applies to cross-cutting initiatives at portfolio
and programme level, delivery risks, and packaging. The SAMP also presents alternative courses of
action where appropriate – at strategic and tactical levels – motivated using the appraisal techniques
indicated in Module 8. The IDP process ends with decisions on the adoption of certain options, and
this informs the preparation of the final sector AM plans and SAMP.
The SAMP and sector AM plans document the
rationale for the programmes being implemented
in the short, medium and long term. The City
Infrastructure Programme Delivery Plan (CIPDP)
is a schedule of projects over a period of 5 years,
supported by mSCOA programme segment
references as well as an annual cash-flow and
prioritisation rating. The CIPDP features as an
annexure to the SAMP (as the first 5 years of
the detailed life-cycle plan – which extends,
albeit at a lower level of detail, upto 30 years).
Each of the sector AMPs also have a Sector
Infrastructure Programme Delivery Plan (SIPDP)
which is a schedule in the same format relating
to a given sector only (featuring as an annexure
in the respective sector AMPs). City Infrastructure
Performance Plan (CIPP) is a parallel document
to the CIPDP focusing on the performance
targets (quarterly for the first year and annually
thereafter for a total period of 5 years) – in line

with the city’s AM objectives. It also appears as an
annexure to the SAMP. Each of the sector AMPs
also have a Sector Infrastructure Performance
Plan (SIPP) which is a schedule in the same format
relating to a given sector only, and features as an
annexure in the respective sector AMPs.

7.2 Sector AM plans
7.2.1 Why prepare sector AM plans?
The sector infrastructure life-cycle plans indicate what programmes need to be pursued over the short,
medium and long term. They are an essential building block in positioning the long term strategic
direction of the sector in line with the city’s organisational and asset management objectives, and in
determining the most appropriate short- and medium-term implementation actions to give effect
to those objectives. In documenting these in the sector AMPs, an important role is performed in
providing effective communication with stakeholders, and in demonstrating effective custodianship
over the city’s infrastructure. The rationale of pursuing certain strategies, tactics and programmes
are provided, and demonstrate vertical alignment with the city’s corporate objectives, AM policy and
objectives, and the adopted IDP and SDBIP. In doing so, the city is able to demonstrate competent
and effective governance within the sector (and through the SAMP considered later in this module,
effective alignment across the sectors within the city).

7.2
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7.2.2 Assimilation of the draft AM plans per sector
Infrastructure user departments are often also the asset custodians responsible for implementing
projects and programmes – consequently the determination of sector needs and the responsibility
for implementing suitable life-cycle responses generally reside in the same department. However,
community facilities and municipal buildings are often structured with a user department that is
responsible for strategic planning, ongoing operations, monitoring performance and identifying
life-cycle planning needs. These departments may be supported by a separate building services (or
facilities management) function that provides maintenance support. Nevertheless, in both instances,
a combined AM plan document is prepared, documenting both the life-cycle needs, as well as the
proposed responses.
Whilst a draft sector life-cycle plan will have been prepared as indicated in Module 6, a wealth of
additional data and information is required to ensure that the sector AMPs are prepared in terms of a
clear developmental context and thorough understanding of the infrastructure and service delivery
status. Table 7.1 provides an overview of typical sources of data and information that can inform the
preparation of the AMPs.
TABLE 7.1: Overview of typical data and information sources
CATEGORY DATA AND INFORMATION REFERENCES
External

• National development plan
• Demarcation board – mandated services
• GIS data from Department of Environmental
Affairs; Rural Development and Land Reform;
and Agriculture
• Census and other socioeconomic survey
information
• National regulator performance requirements
(e.g. DWS, NERSA, as applicable to the sector)

• Relevant financial circulars, mSCOA directives
• Provincial development plan
• Provincial spatial development framework
• Demographic data (1996, 2001, 2007, 2011
and 2016 Census years) and economic data
(GVA, Employment etc.)

City level

AM DOCUMENTATION
• AM policy (financial and or infrastructure/
building assets, as applicable)
• AM strategy
• Organisational roles and responsibilities
relating to AM (internal and external)
• Relevant AM systems or policies
• Asset register, with hierarchy and asset systems
breakdown structure
• Risk management system: policy/strategy/
plan/register – corporate and assets
• Latest city-level life-cycle plan
• Backlog reports – and any related sector
directives/response targets
• Previous SAMPs and infrastructure strategy
documents
• Previous year’s city infrastructure programme
delivery plan (CIPDP)
• Previous year’s city infrastructure performance
plan (CIPP) – or projected SDBIP data

PERFORMANCE DATA
• SDBIP
• Key performance areas and indicators and
balanced score card
• Annual reports on performance (last 3 years)
• Overview of service delivery protests/
engagements (last 3 years)
PROJECT DELIVERY, PLANNING,
IMPLEMENTATION AND PROCUREMENT
INFORMATION
• Stores arrangements and supply contracts
• Latest city strategy
• Project packaging practice and any
scheduling rules (e.g. to allow for EIAs,
procurement period etc.)
• Project and programme management system
overview
• Process, criteria and timelines for funding
approval
• Process and criteria for prioritising projects
and programmes
• Prefeasibility and feasibility studies for any
proposed strategic projects
• Latest approved IDP
• Built environment performance plan
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CATEGORY DATA AND INFORMATION REFERENCES
City level

FINANCIAL DOCUMENTATION
• Investment policy
• Municipal financial statements (last 3 years)
and any applicable audit findings (last year)
• MTREF (CAPEX and OPEX forecasted budgets)
• Financial policy/strategy (existing and
any planned adjustments) – revenue and
expenditure
• Funding sources and current exposure
• Funding strategy (existing and any planned
adjustments)
• Historic (last 3 years) overall budgets and
expenditure per sector (CAPEX and OPEX)
• Municipal billing system data (consumer file,
meter file, 12 month transaction file)
HUMAN RESOURCES
DOCUMENTATION
• Organisational structure
• Operational regions – depots etc. – and AM
staff responsibilitiesW
• Human resource development strategies and
plans (ongoing, proposed)
• Personnel management performance system
(relating to AM roles), senior management
performance criteria
• Staff remuneration structure/scales

Sector level

7.4

SPATIAL PLANNING
DOCUMENTATION
• Municipal Spatial Development Framework
• Long term growth and development plan or
strategy
• Cadastral data from municipal GIS
• Municipal land use scheme information
• Municipal valuation roll
• Land use and development applications
• Building plan submissions/approvals history
• Environmental management plan
• Climate change strategy and, or plan
HOUSING DEVELOPMENT
• Housing plan
• Reports/data on private housing projects:
planned, historic and predicted future trends
• Reports/data on RDP housing projects:
planned, historic and predicted future trends
EXTERNAL CONTRACTS
• Agreements with bulk suppliers/ operators
and the extent of their responsibilities

STRATEGIC AM DOCUMENTATION
• Demand management reports (nature and/
or performance of existing or planned
interventions)
• Loss levels and targets
• Maintenance strategies/plans
• Asset performance reports (e.g. breakdowns,
FINANCIAL DOCUMENTATION
failures, down-time etc.)
• Billing and revenue management practices
• Sector risk analysis and register
and performance of the sector
• Existing/ planned institutional change plans
• Tariff policy and structure
• Technical reports or master plans indicating
• Credit control policies, structure and process
upgrade/extension needs or other life cycle
• Reports on existing or proposed revenue
needs
enhancement initiatives
• Targeted work studies and reviews on strategic
• Financial indicators, targets and historic
initiatives
performance (3 years)
• Levels and standards of service strategies and
• Non-revenue levels, trends and targets
customer service charters
HUMAN RESOURCES
• Information on recent construction costs (e.g.
DOCUMENTATION
completion reports or bills of quantities)
• Organisation chart and vacancies
• New/emerging technology and obsolete
• Staff competency assessments/reports - sector
technology relevant to sector
• HR performance management framework and
agreements - sector
• Staff training received/planned
LEGAL DOCUMENTATION
• Applicable external statutory directives
relating to the sector
• Recent or proposed legal/ statutory changes
in the sector
• Relevant municipal by laws
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CATEGORY DATA AND INFORMATION REFERENCES
Sector level

OPERATIONAL AM DOCUMENTATION
• Previous year’s approved sector asset management plans
• Operational resources and costs (including improvement/change plans and results in achieving
plan)
• Maintenance resources and costs (including improvement/change plans and results in achieving
plan)
• Maintenance management system description
• Breakdown of sectors current capital project programs, capital plan and results in achieving plan
• Previous asset management practice maturity assessment results

The structure and purpose of the chapters of the sector asset management plans are provided in
Table 7.2. An indication of the content of each chapter is also indicated, though this will need to be
adapted as applicable to each respective sector.
The level of confidence in the data and models used to draw conclusions in the AM plan is stated
explicitly at the end of each chapter – this is an essential part of the process to highlight where AM
practice (including data accuracy and process maturity in particular) need to be improved to provide
the necessary confidence in the planning outputs. This would include the following decisions:

The general application of
public funds on behalf of
the community

Application on large
projects and programmes
where the financial and
service delivery risks are
high

Application to
programmes comprising
high volumes of small or
routine activities (such
as repairs of pipe bursts
or replacement of water
meters) need to be based
on well-structured and
documented life-cycle
models.

The requirements for data confidence and process maturity in the compilation of the sector AM plans
need to be documented in the AM strategy as part of the SAMP.
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TABLE 7.2: Sector AM plan structure and overview of content (as applicable per sector)
DESCRIPTION OF PURPOSE AND SCOPE OF CONTENTS

Cover

• Document title
• Name of city and logo
• Sector

Approval
and change
history

• Document version number
• Change history details
• Approval date and reference

Glossary
of terms,
acronyms and
index

• Glossary of terms consistent with CIDMS definitions
• Acronyms
• Index of contents, tables and figures

Introduction

Executive summary

DOCUMENT
STRUCTURE

• Date
• Planning period start and end dates
• Version number

Purpose

Provides a brief summary of the main aspects of the plan: scope and objectives, strategic context
and status, key challenges, risks and opportunities; and proposed short, medium and long term
tactical responses

Scope of
contents

• Overview of the purpose of the AMP, its position in the AMP maturity framework, and its focus
• Overview of the city’s growth and development framework, and infrastructure AM objectives
and the role and responsibilities of the sector.
• Overview of the stakeholders
• Overview of the strategic status, constraints, risks and opportunities relating to each of the
chapters of the document
• An overview of key modelling and data assumptions and confidence in the AMP outputs
• An overview of the proposed strategic and tactical responses to management of the sector
infrastructure and AM system over the short, medium and long term
• An overview of the multi-year capital and operational expenditure associated with the proposed
implementation programmes and the implied risk exposure and performance of the sector
• A summary of the AMP review and updating process, including specific improvement areas for
subsequent versions of the AMP

Purpose

Indicates the purpose and scope of the plan, identified stakeholders, notes relevant internal and
external context, provides an overview of the asset and asset management system status, and
the approach to reporting the level of confidence in the planning outputs

Scope of
contents

• Objectives of the plan and who is it intended to inform
• Overview of the developmental context of the city (social, political, economic, technical,
financial, legal/ statutory compliance, institutional, sector operations and construction
procurement strategy), its mandate and its strategic objectives
• Asset management objectives (city and sector) – relating to infrastructure and the AM system
• Stakeholder analysis
• Key city and developmental themes, spatial vision and structure, and ongoing/planned
initiatives
• Overview of the context of the sector in the city (including roles and responsibilities)
• Overview of key external supplier roles and responsibilities
• Overview of the scope, nature, extent, portfolio health, replacement and book value and spatial
distribution of the infrastructure portfolio at asset group level, noting critical assets
• Overview of the level of performance of the sector infrastructure and the system (including
criteria, targets and actual), key strategic risks, existing controls and risk exposure
• Overview of the position of this plan in the maturity framework and high-level summary of
relevant outputs, outcomes and maturity of previous sector AM plans
• Overview of the document layout and approach adopted
• Overview of the availability and quality of key data and information, model adopted throughout
the AMP, and key assumptions used in this chapter of the AMP
• Chapter summary providing a brief overview of the sector context, stakeholders and status quo,
as well as the associated constraints, risks and opportunities
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DOCUMENT
STRUCTURE

Levels of service

Purpose

• Presents a spatially-based, nuanced customer profile in line with the customer categories
presented in Module 4, interpreted for this sector
• Overview of the existing levels and standards of service linked to the current customer profile
• Overview and analysis of historic trends and ongoing initiatives
• Overview of any directives from the city (e.g. priorities, areas, targets)
• Overview of how LOS/SOS criteria and measures were determined
• Overview of process adopted in setting targets, including stakeholder consultation
• Lifecycle cost implications of the LOS/SOSs and discussion of implications
• Overview of the status of service-delivery backlogs in the sector comprising the provision of
Scope of
infrastructure (levels of service) and the standards of service (the manner in which it is provided)
contents
– including spatial distribution and benchmarking
• Analysis of criteria, targets and backlog reduction tactics (existing and/or proposed) informed by
affordability and the recommended approach in the short, medium and long term (what, why,
where, when, how)
• Assessment of the maturity of the measures, the certainty of the data, key assumptions, the
level of confidence in the analysis and conclusions, and recommendations on the need for
improvement on the data and/or models in this chapter
• Chapter summary providing a brief overview of LOS/SOS challenges, risks, opportunities,
priorities, and proposed responses
Purpose

Future demand

DESCRIPTION OF PURPOSE AND SCOPE OF CONTENTS
Assesses the prevailing levels and standards of service; determines current backlogs, assesses
historic and existing initiatives, and identifies needs and associated strategic risks, opportunities
and priorities

Indicates customer growth trends; assesses future demand and demand management
techniques; and identifies associated infrastructure challenges, risks and opportunities, and
proposed responses

• Strategic overview and analysis of historic growth trends, drivers and demand management
actions
• Strategic overview of directives from the city (future customer demand data with spatial
distribution per customer group, and any city demand management initiatives and/or targets)
• Future demand drivers (anticipated changes in customer expectations and behaviour,
technology, and economic)
• Sector demand forecasts – interpretation of customer forecast (including prevailing demand
management initiatives) on sector demand per supply area and overall (including key modelling
Scope of approach and assumptions)
contents • Impact of changes in demand on infrastructure including bulk and system upgrading, extension
and reconfiguration needs
• Analysis of tactics (existing and/or proposed and asset/non asset solutions including demand
management) and recommended approach in the short, medium and long term (what, where,
when, how)
• Assessment of the certainty of the forecast data, the level of confidence in the analysis and
conclusions, and recommendations on the need for any improvement on the data and/or models
• Chapter summary providing a brief overview of the future demand challenges, risks,
opportunities, priorities and proposed responses
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DOCUMENT
STRUCTURE

Life-cycle plan

Purpose

DESCRIPTION OF PURPOSE AND SCOPE OF CONTENTS
Provides an overview of the infrastructure life-cycle needs, affordability constraints, delivery
tactics, risks and opportunities, and proposed short, medium and long term responses and
expenditure cash-flow

• Risk analysis – assessment of physical failure, operational and delivery risks at asset group
type level, and specifically of critical infrastructure, identification of appropriate responses and
allocation of responsibility
• Strategic overview and analysis of ongoing capital programmes and commitments – progress,
viability, deferred programmes, value management, financial implications, sector coordination
Scope of
• Overview of operations management strategy, programmes and commitments – trends,
contents
effectiveness and efficiency improvement needs and priorities, financial implications
• Overview of maintenance strategy, programmes and commitments – trends, backlogs,
effectiveness and efficiency improvement needs, financial implications, sector coordination
• Strategic approach to packaging and scheduling of capital and operational activities, projects
and programmes

Figure 7.2 provides an overview of the nature
and sequence of activities required to prepare
the sector AMPs which, as suggested in Module
6, may take a period of 4 to 6 months (and
probably longer in the first few iterations).
The process includes periodic workshops at
the end of each of the various stages of work
activities with internal stakeholders (from the
respective sector, as well as corporate planners
and asset managers) to confirm that all salient
aspects have been included in the assessment
and secure agreement with the outputs and
proposed responses.
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The activities are presented on the assumption
that a person in each sector is allocated the
specific responsibility for the preparation of
the sector AM Plans with the support of team
members, and receiving inputs from across the
sector management including those responsible
for project and programme planning and
implementation, operations, ICT and finance,
performance and risk management. Tasks
can be allocated in line with the illustrated
activities (interpreted for the respective sectors
and applicable operational environment) and
monthly timelines indicated in Table 7.3.

DETERMINE A PROPOSED RESPONSE
TO THE LIFECYCLE NEEDS
Determine aggregate lifecycle
needs required to address backlogs
and growth; critical infrastructure;
existing programme commitments,
performance, and required change;
project packaging and readiness;
proposed prioritisation of programmes
to fit affordability envelope; catalyst
projects (capital and operational
budgets) and the project pipeline; cashflow linked to proposed programmes
and draft mSCOA budget programmes
- for the annexure; physical risk
exposure and backlog performance
forecast; note the integrity of key data
and processes used; summarise the
status, challenges , risks, constraints,
opportunities, and proposed responses
(refer to Module 8 and 9 to 11)

REVIEW DATA AVAILABILITY AND
CONFIRM/ ESTABLISH AM MODELS
Establish baseline data, identify new/
improved relevant data, review data
and process integrity, confirm missing
data, confirm modeling approach,
determine approach to completing
data gaps for the AMP, note committed
data improvement initiatives, confirm
key assumptions; summarise the
status, challenges, risks, constraints,
opportunities, and proposed response
(refer to Module 3)

PROCESS ACTIONS

CONSOLIDATE THE RISK MANAGEMENT PLAN
From preceding chapters, consolidate an
overview of existing and forecast risk exposure
in key categories of infrastructure delivery and
management (refer to Modules 2 and 3)

CONSOLIDATE THE PERFORMANCE FORECAST
From preceding chapters, consolidate an overview of
existing and forecast performance in key categories
of infrastructure delivery and management; prepare
updated inputs for the SDBIP over 3 years (refer to
Modules 2)

FINALISE PLAN AND DOCUMENT
Prepare first draft AMP document from the outputs
of each of the above processes and conduct iterative
alignment of executive summary with chapter summaries
chapter content, and Annexures; workshop and submit
final draft AMP. On finalisation of the IDP process, amend
and prepare the final AMP

ASSESS SECTOR AM COMPETENCY AND
CAPACITY
Determine prevailing AM resources, roles,
responsibilities, performance framework and
performance; identify historic and ongoing AM
practice improvement initiatives, determine
AM improvement needs, priorities and plan;
determine change plan; note the integrity
of key data and processes used; summarise
the status, challenges, risks, constraints,
opportunities, and proposed responses

ACCESS THE LEVELS OF STANDARDS OF
SERVICE
Confirm LOS and SOS measures and targets;
determine current controls, nature and
life-cycle cost of backlogs (bulk and network);
prepare/update component life-cycle
strategies and costing; conduct risk analysis
on LOS and SOS (including condition ad other
failure modes); strategic review of measures
and targets, existing and planned asset
and non-asset responses and timeframes;
note the integrity of key data and processes
used; summarise the status, challenges, risk,
constraints, opportunities, and proposed
responses (refer to Module 4)

Workshop,
confirm and
document

Workshop,
confirm and
document

Workshop,
confirm and
document

Workshop,
confirm and
document

WORKSHOPS

Executive
summary

Annexures

Risk plan

Performance
plan

Sector AM
practices

Financial
plan

Lifecycle
plan

Future
demand

Levels of
service

Introduction

DOCUMENT
CHAPTERS

ASSET MANAGEMENT PLAN DOCUMENT

REVIEW AFFORDABILITY AND FINANCIAL
SUSTAINABILITY
Map life-cycle cost and revenue forecast data to budget
items; determine revenue enhancement opportunities;
identify funding strategy; forecast financial management
performance; note the integrity of key data and processes
used; summarise the status, challenges, risks, constraints,
opportunities, and proposed responses (refer to Module
8)

FORECAST FUTURE DEMAND AND ASSESS
IMPLICATIONS
Establish baseline customer growth forecast and spatial
distribution; prepare service demand projection linked
to proposed asset and non-asset solutions; forecast and
life-cycle expenditure and revenue implications; note the
integrity of key data and processes used; summarise the
status, challenges, risks, constraints, opportunities, and
proposed responses (refer to Module 5)

ESTABLISH CONTEXT AND STATUS QUO
Conduct stakeholder analysis; prepare preliminary 30 year
lifecycle model for the portfolio, confirm infrastructure
status and identify main strategic challenges; identify
AM practice status; document relevant social, political,
economical, legal, engineering, sustainability, customer
affordability, institutional, operational and resourcing
context; expenditure, revenue, risk exposure and
performance history (last 3 years); note current MTREF
programmes; note the integrity of key data and processes
used; summarise the status, challenges, risks, constraints,
opportunities, and proposed responses (refer to Module
6)

RECEIVE STRATEGIC BRIEF
Receive city-level directives on infrastructure and
infrastructure management performance targets,
customer growth scenario; budget envelope, risk
threshold, and strategic initiatives (Initial SAMP)
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FIGURE 7.2: Overview of sector AM plan preparation process
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TABLE 7.3: Illustration of monthly tasks for SAMP and AMP preparation
MONTH

1

October

SAMP TASKS

December
January

Initial
SAMP for
Yr3

November

Prepare brief for
sector AMPs

Align with/review O&M strategy
Prepare draft operations and maintenance plans
Workshop and finalise

Receive strategic brief
Review data availability and confirm AM model
Establish context and status quo
Assess the levels and standards of service
Workshop and document

March

Forecast future demand and assess implications
Workshop and document

July
August
September

Final SAMP for Yr2

June

Prepare draft
SAMP for Yr3

May

Review based on IDP
outputs

Finalise budgets and
plans
Approval and
distribution

Prepare draft sector AMPs (Year 3)

February

April

2

Prepare portfolio lifecycle plan

AMP TASKS
Review
O&M plans
(Yr 2)

YR

Determine proposed response to lifecycle needs
Review affordability and financial sustainability
Assess sector AM competency and capacity
Consolidate the risk management plan
Consolidate the performance forecast
Workshop and document
Finalise the plan, distribute, workshop
Finalise the document

Integrate & develop
strategies
Options analysis &
change plan
Workshop and finalise

7.2.3 Finalising the sector AM plans
As indicated in Figure 7.1 the sector AM plans are finalised once there has been a review at the city
level (in preparing the draft SAMP). An important element of this review is to check that there is
sufficient confidence in the data and processes used to define the need and shape the nature, timing
and priority of the planned responses (as required in terms of the asset management strategy). The
directives that emanate from the city’s IDP process (in which the sectors participate) are reflected in
an updated and final AM plan document for each of the sectors. These final sector AM plans are then
communicated to the stakeholders within the department, relevant stakeholders in the city and other
stakeholders in terms of the communications approach indicated in the city’s AM strategy.
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7.3 Draft city life-cycle plan
7.3.1 Why develop a city infrastructure life-cycle plan?
In the previous module, the approach to prepare a high-level city infrastructure life-cycle strategy
was described. It provided directives to develop draft life-cycle plans for each of the sectors. This was
to promote horizontal alignment across sectors and to align vertically to ensure that projects and
programmes, and indeed the long-term strategic direction of the city, are in line with the city’s AM
objectives (which, in turn, support the city’s strategic objectives).
In this section, the draft sector infrastructure
life-cycle plans are aggregated to:
• Check horizontal and vertical alignment
• Review and confirm that strategic
opportunities are being optimally leveraged
• Ensure that risk management is seamless and
the responses consistent

• Review the balance of the allocation of
resources over space, time, and sectors
• Review priorities and identify integrated
strategic budget scenarios.

7.3.2 Establishing the draft city infrastructure life-cycle plan
The life-cycle plans submitted by the sectors
are aggregated into two sets of schedules –
the proposed application of (1) capital and (2)
operational funds:
• per sector, for the different life-cycle
programme types, and, as applicable, relating
to each of the respective planning areas
• over the three planning horizons (1 to 5, 6 to
15, and 16 to 30 years).

This facilitates a macro-review of the extent to
which there is balance in the proposed application
of the city’s resources, macro-affordability
and alignment with strategic priorities. It also
facilitates reflection on the extent to which the
underlying (zero-based) needs can be addressed
given the affordability envelope, and provides
a framework to review and determine strategic
revenue and organisational efficiency targets for
the city. Once the appropriate balance is achieved,
the respective OPEX and CAPEX schedules are
drilled down to the programme level, and limited
to the 15-year planning horizon.
In some cases, funds are targeted to specific
applications (for example technical scope, social
classifications, or geographic areas). They may
also be associated with other specific terms or
requirements that may affect the manner in
which programmes are selected for funding and
consequently for implementation.

The programmes are reviewed for alignment with the infrastructure performance targets set in
terms of Module 2, including a performance risk review. This will inform the preparation of the
city infrastructure performance plan (CIPP), which will be a subset of the city’s SDBIP relating to
infrastructure management and delivery performance. A review of performance risk will be made
and mitigation steps identified as necessary. Based on these schedules of updated and adjusted data,
programmes that have been previously prioritised are reviewed and are either confirmed, relegated,
or discarded, and new ones added where appropriate. It is on this basis that draft five-year budgets
are established.
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7.3.3 Draft city infrastructure programme delivery plan
The next level of drill down is to review the activities and projects within the programmes over each
of the next five years to develop the draft city infrastructure programme delivery plan (CIPDP). The
process includes checks to confirm the following:
• The packaging and logic flow from activities
including dependencies within and external to
the programme
• The duration and timing of the activities in line
with the envisaged procurement and delivery
strategy
• The allocation of programme and project roles
and responsibilities

• The project cash flow
• The project funding
• An analysis of project and programme risks
and appropriate mitigation
The aggregated programme budgets are aligned
to the draft five-year budgets per sector.

7.4 Strategic AM plan (SAMP)
7.4.1 Why document the SAMP?
As noted above in Section 7.3.1, the finalisation of the city’s draft integrated infrastructure life-cycle
plan establishes the platform for delivery. However, as with the sectors, it is important to document
at city level in the SAMP at a more strategic level:

The general application
of public funds on behalf
of the community

Application on
large projects and
programmes where the
financial and service
delivery risks are high

This demonstrates that the project and
programme activities maximise the achievement
of the city’s strategic objectives in terms of a
coherent and long-term framework, established
in line with recognised best practice. It also shows
there is effective alignment across the sectors
within the city and a considered balance in the
treatment of the various life-cycle needs, as well
as over the different areas of the city.

7.11

Application to
programmes comprising
high volumes of small or
routine activities (such
as repairs of pipe bursts
or replacement of water
meters) need to be based
on well-structured and
documented life-cycle
models.

As a draft, this document provides inputs to
the IDP process relating to infrastructurebased services. It is also used by the city as a
reference by internal stakeholders and, in terms
of the city’s communication strategy, for external
stakeholders. The document is finalised by
confirming the strategic direction of the city and
the prioritisation of its projects and programmes
through the IDP process.
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7.4.2 Preparation of the SAMP
An overview of the layout and content of the final SAMP document is provided in Module 2.
The document is compiled by the Head of
Corporate Asset Management in consultation
with the sector departments responsible for the
preparation of the sector AM Plans. Initial baseline
data and assimilation of current commitments,
strategic challenges, risks, opportunities,
constraints and alignment needs are determined
from the sector AMPs and are reviewed and
confirmed in a workshop with representatives
from all sector departments, finance, risk and
performance management. Strategic scenarios
are then identified, analysed and documented in
the draft SAMP which is again workshopped to
ensure it is complete and robust.

This is then presented to council to inform its
consultation with stakeholders at the Lekgotlas and
the IDP process, and, ultimately, decision-making
on the application of the budgets to programmes
and commitment to performance targets.
The main tasks in the preparation of the draft
SAMP document are indicated in the second
stage of the SAMP development process
illustrated in Figure 7.3.

PREPARE INITIAL DRAFT (DIRECTIVES AND BRIEF FOR SECTOR AMPS)
Review and confirm infrastructure provision and management targets; prepare
portfolio-level life-cycle plans; determine expenditure and revenue budget
envelope; prepare customer profiles and growth scenario; determine portfoliolevel risk thresholds; identify strategic initiatives (assets and AM); describe scope,
value, spatial distribution, and status of infrastructure; indicate AM objectives and
describe AM system; prepare directives to sectors for preparation of sector AMPs

Workshop,
confirm and
document

PREPARE SECTOR AMPs

PREPARE DRAFT SAMP
Review draft sector AMPs; summarise and integrate sector infrastructure challenges,
risks, opportunities, and proposed responses over short, medium and long term;
summarise planning accuracy and required strategic actions; prepare overview of
current AM practice, the performance of the AM system and improvement strategy;
prepare the infrastructure investment strategy: with objectives and targets, stated
decision-making criteria, long-term revenue and expenditure forecasts and
prioritised and smoothed cash-flows; determine funding strategies; review and
demonstrate vertical and horizontal alignment; review the programme delivery
management strategy; identify and assess strategic options; determine change
management implications and prepare strategies

Workshop,
confirm and
document

CONDUCT LEKGOTLAS AND THE IDP PROCESS

PREPARE FINAL SAMP
Review and update the draft SAMP based on outcomes of IDP process; document
the city’s final update of the short, medium and long term infrastructure delivery
and performance plans; review and finalise annexures reflecting the detailed
programmes, MTREF in line with mSCOA, and SDBIP

Workshop,
confirm and
document

FIGURE 7.3: Overview of SAMP preparation process
The final SAMP is prepared based on the feedback from the IDP consultative process and aligning
with the final CIPDMP, MTREF and SDBIP. The document is submitted for formal adoption by council.
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7.5

Summary

A city has one budget which needs to address a wide range of competing needs. The objective of
the SAMP is to communicate to decision makers all relevant information relating to infrastructure
in one brief document. It is based on an aggregation of the holistic and long-term needs of each
sector, as identified in the AM plans, as well as an analysis of common themes, issues of alignment and
priority. On adoption it also confirms the CIPDP and CIPP that set the brief for project and programme
implementation, the processes for which are considered in Modules 9 to 11.
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8

INVESTMENT APPR AISAL AND PLANNING

8.1

Introduction

The asset management planning process described in the previous modules generates multiple
capital project proposals across departments for functions such as potable water, electricity, roads
and stormwater, solid waste and public amenities. The nature of these capital proposals vary from
the creation of new infrastructure, to upgrading of existing facilities, to the renewal of infrastructure,
or consolidation or reconfiguration of current systems. All of these capital proposals have certain
characteristics in common, as follows:
• They need capital outlay or funding to
implement. Most require funding ranging
from a few hundred thousand to several
million Rand, a smaller number of projects
will require funding measured in hundreds of
millions of Rand, and then there are the mega
projects, requiring in excess of a billion Rand.
Collectively, the value of all capital project
proposals will in a typical city amount to
several billion Rand per annum.
• Constructing infrastructure creates long term
liabilities. Once infrastructure is commissioned,
it must be operated and maintained for its
service potential or economic benefit to
be enjoyed. Where infrastructure is funded
through loans, interest costs and capital
payments must also be made. These are all
recurring operating expenditure that stacks
up over time. In many asset portfolios initial
capital investment, though large, represents
less than 20 per cent of total lifecycle costs.
The remainder of lifecycle costs are operating
expenditure that municipal customers must
fund by paying rates and tariffs.

Funding requests generally exceed available
funding. In such a situation a city will follow a
capital rationing strategy, which is when the
size of the available capital budget is restricted
and all capital project proposals are screened for
viability, and the best projects are incorporated
into the capital budget until the capital budget
limit is reached. The remaining projects are then
deferred, redesigned for future consideration, or
rejected. This is investment appraisal.
Of course, when a city formulates several very
attractive and viable projects for which capital
is not available through normal means such as
grant funding or own sources of funding, it can
always obtain funding from the market place. In
such an event investment appraisal is still needed
to ensure that projects are viable, that there
will be attractive returns, and that loans can be
serviced from the projected returns.
One project may, when considered on its own
merits and in isolation of any other project or
commitments, be feasible. But implementing
all viable projects may exceed the ability of
ratepayers to absorb increases in rates and
tariffs. Accordingly investment planning should
not only consider a municipality’s own financial
capabilities, but also that of the citizenry it is
dependent on for revenue.
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Financial considerations such as capital
availability and affordability are important.
Cities must always take decisions to ensure
ongoing financial viability. But there are other
considerations as well, not all of which are
financial. Municipal roads, for example, require
high levels of capital outlay, do not directly
generate municipal revenue (though they
have the potential to unlock land value and
contribute to increased municipal property rates
income), and once they are constructed, require
significant and sustained expenditure over long
periods for maintenance and periodic renewal.
Nonetheless, roads are critical for economic and
social interaction.

The parameters and mechanics of financial
appraisal reject projects that do not generate net
revenue. Cities nonetheless have to invest in nonrevenue generating assets for a variety of reasons.
Accordingly, this module introduces techniques
and models to appraise projects against a
range of benefits or outcomes (e.g. financial,
social, economic and environmental) aligned
to city strategic objectives. This latter category
of techniques and models include benefit-cost
analysis (BCA) and multi-criteria analysis (MCA).
Not only do these allow appraisal of a range
of projects with dissimilar characteristics and
baskets of benefits and disbenefits, they also
provide the means to assess, rank and prioritise at
a corporate level the project proposals submitted
by various departments.

Investment appraisal and planning, therefore, is about:

Assessing capital project
proposals to quantify
their benefits and costs,
and to determine which
projects are both viable
and desirable for inclusion
in the capital budget;

Planning for how
investments are to be
funded;

The infrastructure investment appraisal and
planning process involves:
1. Identifying problems or opportunities and
developing potential solutions;
2. Infrastructure investment appraisal;
3. Detailed financial planning; and
4. Organisational optimisation to ensure
that proposed projects meet the strategic
outcomes desired by Council, and are
prioritised accordingly for inclusion in the
capital budget.

8.2

Ensuring that investments
made are affordable over
the lifespan of assets, to
both the municipality and
customers.
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8.2

Identify problems or opportunities and develop
potential solutions
8.2.1 Sustainability and realisation of city strategic objectives
Cities should adopt sustainable development strategies and their investments should support
the achievement of sustainable outcomes. Sustainability has multiple dimensions in the urban
infrastructure context, including:

01

ECONOMIC SUSTAINABILITY

Including providing an enabling environment for
economic growth through the timely provision of
appropriate infrastructure services at reasonable
cost and avoiding infrastructure investment
decisions that create periodic city fiscal shocks.

02

SOCIAL SUSTAINABILITY

Involves creating sustainable, successful places
that promote wellbeing and social inclusion
by combining design of the built realm with
design of the social world, and providing
amenities to support social and cultural life. It
also requires systems for citizen engagement,
cultural relationships, recognition of community
strengths and needs, and transmitting social
sustainability awareness.

03

ENVIRONMENTAL SUSTAINABILITY

Requires that development and consumption do
not exceed the environment’s carrying capacity.
This involves limiting city spatial footprints,
curbing consumption through non-asset
solutions, addressing net demand wherever
possible through green infrastructure solutions,
and over time to retrofit existing infrastructure to
be more resource efficient.

04

FINANCIAL SUSTAINABILITY

Requires investment decision-making that
pursues financial viability of the municipality
measured in a favourable solvability position and
ongoing liquidity.

Accordingly, all capital project proposals should be measured against city strategic objectives. This
is done by adopting a corporate multi-criteria analysis system and evaluating all capital project
proposals against this system. Guidance on the design of a multi-criteria analysis system is provided
in Section 8.5. Note that in investment appraisal terminology, capital project proposals or investment
proposals are simply referred to as “projects”.

8.2.2 Identification of problem or opportunity through to shortlisting of options
Figure 8.1 illustrates the process from identification of problems or opportunities through to the
shortlisting of options. Any request for capital investment starts with the identification of a
problem or opportunity, examples of which include:
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TABLE 8.1: Examples of problems and opportunities
PROBLEMS
Category

Examples

Compliance
requirements

Environmental legislation requires landfill sites to implement and operate technologies to
deal with leachate control and process methane emissions. Two of the cities landfill sites
do not meet these requirements.

Unacceptable risk
exposure

A vehicle accident on a rainy night involving loss of life led to litigation against the city. The
regional high court found that the accident was triggered by an aquaplaning event, which
could have been avoided had the municipality implemented appropriate stormwater
infrastructure arrangements. The court awarded damages to the family of R 8.7 million.
The city’s corporate risk management policy declares any risk above R 5 million to be
unacceptable risk exposure that requires intervention.

Service backlog
or commitment to
extend services

People from outside the municipal area illegally settled on the urban periphery. Over
time this informal settlement grew to some 1 700 shacks. The court ruled that the settlers
cannot be moved, and services must be provided in situ.

Asset failure

Capacity: given current mortality rates, available plot space in the city’s cemeteries will be
filled in the next 30 months.

OPPORTUNITIES
Risk reduction

The city decides to change design standards for road-side poles to be frangible, to reduce
the impacts of traffic incidents.

Efficiency
improvements

Whether they are opportunities for cost reduction (e.g. reduced maintenance expenditure
or improved energy efficiency) or opportunities for improvement in operations.

Revenue
enhancement

Examples of which include smart metering systems and investment in industrial parks.

Unique
opportunities

Seldom or only periodically present themselves, each of which are distinct in the promise
they hold.

8.4

CIDMS Management Companion 2018 Section 8

FIGURE 8.1: Process from identification of problems or opportunities through to shortlisting of options
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Having identified a problem or opportunity, a clear project objective must be defined and documented
– this is the starting point for preparation of the project proposal. The project objective must describe
the problem or opportunity to be addressed, and the outcome(s) desired. Good practice dictates that
the project objective(s) demonstrates achievement of the city’s strategic objectives. The next step is
to identify potential solutions that may include both asset and non-asset solutions.
TABLE 8.2: Asset and non-asset solutions
SOLUTION TYPE

TACTIC
Reassess service
requirements and
delivery options

Possible adjustment in levels and/or standards of service
Outsourcing options
Maintain status quo

Non-asset
solutions

Synchronisation of supply and demand
Demand
management

Limit or reduce demand
Substitute demand
Delay demand
Increase demand
Maintain status quo
More/less maintenance
Shift maintenance regime (between predictive, preventative and
reactive maintenance)
Renewal: modern equivalent with similar functionality

Asset level options

Renewal: green retrofitting
Upgrading
Combination renewal and upgrading

Asset
solutions

Asset decommissioning/disposal – no replacement
Replacement: different asset with the same functionality and capacity
Replacement: different asset with more/less functionality and capacity
Replacement: green infrastructure
System expansion
System reconfiguration
System or portfolio
Regional system integration
level options
Shift function: e.g. design public parks for stormwater capture and
attenuation

8.2.3 Sift potential solutions
Developing robust project proposals or business cases to address a problem or opportunity takes
a lot of effort, as does the appraisal of such proposals. Ultimately only one project proposal will be
accepted. As a result it is prudent to strike a balance between finding the best possible solution and
not spending excessive resources in finding the best solution.
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Accordingly, potential solutions should be sifted at this point using some basic criteria. These
include the following questions:
1. Will the solution, if implemented, contribute appropriately to the financial, economic, social and
environmental sustainability of the city?
2. Does the potential solution pass deal-breakers? Deal-breakers are non-negotiable asset
management objectives defined in the City’s asset management policy (see Module 2).
Non-compliance with any of these objectives or deal-breakers should result in the elimination of a
proposed solution, even if the solution is otherwise an attractive one. Having sifted potential solutions,
the shortlist of available options should normally include the following solutions as a minimum:

The current solution or
status quo option (base
case)

The least cost solution
that will still achieve the
project objective

The apparent most
beneficial solution

These potential solutions must now be developed to a point where rigorous evaluation of their merits
are possible.

8.2.4 Determining benefits and costs
CAPITAL PROJECT PROPOSALS PRESENT A BASKET OF BENEFITS AND COSTS

Each capital project proposal presents a basket of benefits and costs. A viable capital project proposal
is one that delivers net benefits, meaning the benefits exceed the costs of the project. But what are
benefits and costs? This sounds like a simple question, but it really isn’t. Some benefits and costs can
be easily measured in financial terms, others not.
Consider investment in a road. Direct costs are easy to quantify: they include the costs of design
and construction as well as recurring operating and maintenance expenditure. There are generally
no direct financial benefits accruing to the municipality, since municipal roads aren’t tolled, and
no direct revenue is earned. But there are many other non-financial benefits and costs associated
with road construction. Direct benefits could include greater movement, reducing congestion and
improving the efficiency of the city’s economy (e.g. less time in traffic, greater levels of trip reliability
and faster delivery times), lower vehicle operating costs and reduced accidents.
But how to quantify the benefits of, say, reduced accidents? There are also indirect benefits, which may
include unlocking land for economic purposes and enabling increased property rates income. Then
there are further costs still, such as possible increases in the levels of air pollution and noise pollution.
In the event that the road investment proposal is accepted but no mitigation measures are
implemented to counter, say, increased air and noise pollution, negative externalities arise. Negative
externalities are costs or adverse impacts not included in the cost structure of the organisation
producing those adverse impacts. In other words, the organisation gets a free ride, and society at
large suffers the consequences. Should the city decide to internalise those costs, the nature of the
costs change from indirect costs (e.g. air or noise pollution), to direct costs (e.g. costs to construct
noise barriers and selection of appropriate surface pavements).
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POTENTIAL BENEFITS AND COSTS PER TYPE OF INFRASTRUCTURE PORTFOLIO

Possible benefits per type of infrastructure portfolio are indicated in the table below, on the
assumption that the city has adopted a climate resilient infrastructure policy that also entails
implementing green infrastructure wherever feasible. Also note that benefits are not automatic,
projects have to be designed to deliver the types of potential benefits that capital investment in
these asset portfolios hold.

ECONOMIC
Accident reduction
Enhanced tourism opportunities
Flood damage control
Improved transportation efficiency
Increased business opportunities
Job creation
Land value capture/enhanced property value
FINANCIAL
Bulk purchase cost savings
Maintenance savings
Operation cost savings
Reduced risk
SOCIAL
Accessibility
Improved health
Improved public safety
Improved social inclusion
Improved social well-being
ENVIRONMENTAL
Flood management/mitigation
Improved ecological functioning
Improved energy efficiency
Reduced water consumption
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BUILDINGS/
AMENITIES

SANITATION

STORMWATER

SOLID WASTE

ROADS

POTABLE WATER

PARKS

ENERGY

BENEFITS CLASSIFIED PER
DIMENSION OF SUSTAINABILITY

ACTIVE TRAVEL
INFRASTRUCTURE

TABLE 8.3: Potential benefits per type of infrastructure portfolio
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BUILDINGS/
AMENITIES

SANITATION

STORMWATER

SOLID WASTE

ROADS

POTABLE WATER

PARKS

ENERGY

POTENTIAL COSTS CLASSIFIED PER
DIMENSION OF SUSTAINABILITY

ACTIVE TRAVEL
INFRASTRUCTURE

TABLE 8.4: Potential costs per type of infrastructure portfolio

ECONOMIC
Business relocation costs
Increase in accidents
Reduced tourism opportunities
Greater flood damage potential
Reduced transportation efficiency
Reduced business opportunities
Job shedding
Impaired property value
FINANCIAL
Capital investment costs
Increase in bulk purchase costs
Increase in maintenance costs
Increase in operation costs
Increased risk
SOCIAL
Diminished accessibility
Reduced health
Reduced public safety
Reduced social inclusion
Reduced social well-being
ENVIRONMENTAL
Carbon production
Increased flood potential
Declining ecological functioning
Land take and habitat loss
Greater levels of energy consumption
Increasing water consumption
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CATEGORIES OF BENEFITS AND COSTS

There are direct and indirect benefits and costs associated with capital project proposals, as well as a
range of intangible benefits and costs (e.g. increases or reductions in air or noise pollution). Why do
we differentiate between direct and indirect costs? The municipality making the investment must
consider the capital investment proposal based on its financial merits to determine the financial
viability of the project. A municipality must after all remain financially sustainable. The direct benefits
and costs listed above accrue directly to the municipality, and are therefore considered in financial
analysis tests performed on projects.
Any investment by a municipality involves the application of public funds and should result in a
positive contribution to the community’s total welfare. Indirect benefits and costs measure those
changes in community welfare – they do not reflect in the annual financial statements of the city, but
they are the reason the municipality exists.
TABLE 8.5: Benefits and costs considered in infrastructure investment appraisal
CLASSIFICATION DESCRIPTION

BENEFITS

Increased revenue:
• Property rates income
• Income from service charges
• Income from ticket sales
These are incurred • Rental income
by the municipality • Capital appreciation of
investment properties
undertaking the
investment.
Direct benefits
and costs

Direct benefits
and costs can be
calculated with
relative ease using
cost accounting
techniques or
through market
research.

Asset life extension
Savings in either operating or
maintenance expenditure

Risk reduction

Indirect benefits
and costs

Tangible benefits
and costs
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These are often
externalities or
spill overs that
emerge when
the proposed
capital project is
implemented.

COSTS
Investment costs (capital outlay):
• Disposal of facility to be replaced
• Concept and detailed designs
• Land acquisition
• Costs associated with any consents
or approvals required
• Construction costs (or costs of
acquisition of manufactured items)
• Other professional fees relating to
the project
• Asset handover and commissioning
costs
Additional or incremental operating
expenditure:
• Additional operating expenditure
e.g. bulk purchases of water or
electricity, more staff and other
consumables
• Additional maintenance
expenditure

Externalities that benefit the
community:
• Enhanced property values
• Improved transport efficiency
• Expanded business
opportunities
• Increased employment
Externalities can be opportunities
positive (benefits) • Higher levels of tourism
• Improved public safety
or negative
• Improved community wealth
(costs), and are
experienced by the • Improved social well-being
and inclusion
citizenry

Externalities that disbenefit the
community:
• Diminished property values
• Reduced transport efficiency
• Contracted business opportunities
• Reduced employment
opportunities
• Lower levels of tourism
• Reduced public safety
• Diminished community wealth
• Reduced social well-being and
inclusion

These are benefits
and costs that can
be quantified in
financial terms

The mental and health costs
associated with noise pollution are
examples of intangible costs

All direct benefits listed above
are examples of tangible costs
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8.2.5 Preparing cash flow forecasts
Investment appraisal is about considering proposals and their future impacts in terms of benefits
and costs. The first important point here is the emphasis on future impacts. This means that past
investments are considered sunk costs and play no part in the consideration of the investment
proposal now being appraised.

01

PREPARING DISCOUNTED CASH
FLOW FORECASTS

Future benefits and costs are typically presented in a cash flow forecast that depicts expected
revenues (benefits) and expenditure (costs) on an annualised basis over the analysis period. The
length of the analysis period should be calibrated to the expected economic life of the project or asset
being appraised. The cash flow forecast should be presented in the initial investment proposal. There
are some rules to apply when preparing discounted cash flow forecasts. These are:
1. Distribute revenue and expenditure over
the analysis period as they are expected to
materialise.
2. The exception to rule 1 is that residual or scrap
value, which is revenue that the city expects
to earn from the sale of the asset at end-of-life,
is included in year 1 of the forecast, or if the
project involves multi-year construction, in
the year in which the asset is expected to be
ready for use.
3. Ignore depreciation. Depreciation is a means
to allocate capital costs over the life of the
project. This is however not necessary, as
capital costs are already included in the form
of investment costs or original capital outlay.

02

4. Do not provide for general inflation. Financial
appraisal employs discounted cash flow
analysis that adjusts future cash flows to
present values. However, if the price of a
specific expenditure item such as structured
steel, concrete or diesel is expected to
increase relative to general prices, then
adjustment should be made for this, but only
in relation to the general price level. Any
such an assumption should be noted in the
analysis.
5. When first preparing the cash flow forecast as
part of the project proposal, ignore financing
costs. At this stage the proposer does not yet
know how the project will be funded, and
the discount rate already takes account of the
weighted average cost of capital.

DISCOUNTED CASH FLOW ANALYSIS

Investments in infrastructure normally represent
long term impacts, with benefits and costs
accruing over years, often decades. Discounted
cash flow (DCF) analysis is a means of
discounting future benefits and costs to present
value (PV) using the following formula:
PV =

EXPENDITURE IN YEAR N
(1+DISCOUNT RATE) (N)
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03

DISCOUNT RATE

The discount rate converts flows of benefits and costs over time (present and future money values)
into a net present value. This is done to:

Establish whether a
project is worthy. A
worthwhile project
will have a positive net
present value.

Compare projects with
unequal lives, a situation
that often occurs in the
municipal space.

DCF analysis can also
be used to select the
optimum timing of
investment projects,
especially when there is
unused capacity in earlier
years.

The discount rate equates to the opportunity cost of capital. Public money is limited, as is capital that
can be sourced from the market to finance public projects, whilst the needs of the city are unlimited.
Therefore money invested in one project means an opportunity missed to invest in another project,
or, more simply, the opportunity cost of a choice is what you give up to get it.
The following are key rules and considerations
in the establishment and application of the
discount rate:
1. The discount rate is set annually by the
Chief Finance Officer, and then applied in all
investment appraisal analyses.
2. The implication of (1) above is that all project
proposals are subjected to the same discount
rate, as the issue of the opportunity cost of
capital applies to the organisation as a whole.
3. Discounted cash flow analysis is also applied
to to grant-funded investments.
4. The discount rate is normally the weighted
average cost of capital (WACC) for the
organisation as a whole.
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5. When determining the discount rate, consider
the following:
• It should normally absorb all available
capital on projects where the benefits
exceed project costs.
• In times of capital scarcity, the discount rate
should be raised, all other considerations
being equal. The discount rate should
therefore also be lowered in times of
abundance of capital. The discount rate
must however always be a positive factor
(higher than 0%).
• When raising the discount rate in times of
capital scarcity, be careful that the discount
factor does not prejudice against optimal
lifecycle solutions. Under these conditions
the discount rate can lead to selection of
lower capital investment costs and higher
maintenance cost solutions.
6. Notwithstanding (1) and (2) above, there are
specific circumstances under which a different
discount rate would be applied, typically
when a project with a risk profile higher than
the norm is being evaluated.
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04

INVESTMENT ANALYSIS PERIOD

The choice of the investment analysis period is an important one. If the period selected is too short, it
highly unlikely that capital projects will generate sufficient benefits to be financially viable. Selecting
excessively long periods are not the answer either. The longer the analysis period, the more the
discount rate reduces future benefits and costs, as shown in the table below.
TABLE 8.6: Calculation of PV at 8% discount rate
DISCOUNT RATE = 8%
YEAR ANNUAL REVENUE/EXPENDITURE

PRESENT VALUE

% VALUE IN CURRENT TERMS

0

R 1 000 000,00

R 1 000 000,00

100%

1

R 1 000 000,00

R 925 925,93

93%

5

R 1 000 000,00

R 680 583,20

68%

10

R 1 000 000,00

R 463 193,49

46%

15

R 1 000 000,00

R 315 241,70

32%

20

R 1 000 000,00

R 214 548,21

21%

25

R 1 000 000,00

R 146 017,90

15%

30

R 1 000 000,00

R 99 377,33

10%

35

R 1 000 000,00

R 67 634,54

7%

40

R 1 000 000,00

R 46 030,93

5%

45

R 1 000 000,00

R 31 327,88

3%

50

R 1 000 000,00

R 21 321,23

2%

Here are general rules and considerations in selecting an appropriate investment analysis period:
1. One year (12 months) is the base unit of
analysis in the analysis period. Expenditure
that results in benefits accruing in a
period shorter than one year is operating
expenditure.
2. The analysis period should generally
correspond with the economic life of the
asset being considered. If a road surface has
an economic life of 15 years, then the analysis
period should also be 15 years.

3. Some assets, such as dam walls, have
extremely long economic lives. In some
instances their lives can be measured
in hundreds of years. In such a case, the
correct approach is to only forecast benefits
and costs to the point where the project
breaks even (benefits equal costs), or to the
point where future cash flows assume an
unchanging pattern.
4. Notwithstanding (3) above, in practice it
is more prudent to limit the investment
appraisal period to 30 years in the event that
the asset will have a longer lifespan. This is
partly because future cash flows beyond the
30-year boundary are discounted to very small
amounts and their impacts will in the distant
future have little effect, and partly because
the distant future is highly uncertain.
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8.3 Investment appraisal
8.3.1 Investment appraisal techniques
Having prepared a shortlist of investment options to address a problem or opportunity and having
furthermore prepared cash flow forecasts of benefits and costs, it is time to subject these proposals
to investment appraisal to determine their financial merits. Three methods are generally considered
appropriate for use in appraising public sector infrastructure investments, these being:

NPV

IRR

BCR

Net present value

Internal rate of return

Benefit-cost ratio

NPV, IRR and BCR can all be easily calculated from the same cash flow forecasts in Excel, and as a
general rule infrastructure planners and analysts are advised to set up their spreadsheets to calculate
for all three metrics. However, applied over a range of projects with different characteristics, these
metrics may yield different and sometimes confusing results. The following tables provide guidance
on when to use which metric, and when not to.
TABLE 8.7: Summary of capital budgeting techniques
ACCEPT INVESTMENT
PROPOSAL WHEN…

METHOD

EXPRESSION

MEASURES…

NPV

NPV = PV of net benefits – PV of The value or magnitude of an
NPV > R 1
investment costs
investment

IRR

Discount rate where:
The efficiency or yield of an
PV of net benefits = PV of
investment
investment costs

> than the cost of capital

BCR

BCR = (PV of net benefits) / (PV of The overall value of an
investment costs)
investment proposal

BCR > 1

In most instances all three methods can be used to evaluate a single project or investment proposal.
NPV, as the best indicator of value created by a project, is a great metric to use when either appraising
a single project, or multiple projects with similar investment costs. In practice, though, a city will each
year consider hundreds to over a thousand project proposals of varying sizes. These projects will
range in value from less than R 1 million, to over R 100 million. In these instances IRR and BCR are
better suited to compare and rank projects, and NPV less so. This is because one project with a smaller
initial investment may have a smaller NPV than that of another project with a larger investment, but
the benefit per Rand may be higher for the first, smaller project. In other words, NPV does not measure
the size of the project.
TABLE 8.8: When to use which method, and not to
SITUATION
Evaluation of the merits of a single project
Evaluation of mutually exclusive projects
Evaluation of projects with different lifespans
Evaluation of projects that differ significantly in scale
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NPV

IRR

BCR
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Care however needs to be taken when using IRR as the decision criterion for projects with a large initial
capital outlay, long lifespans and low levels of surpluses (net benefits), all of which are characteristics
associated with most infrastructure projects. IRR tends to reject such projects, instead preferring
projects with more immediate or higher net benefits.
When two projects are mutually exclusive, then a city intends to only proceed with one of these
projects, such as the choice between developing a new cemetery or constructing a crematorium.
When evaluating mutually exclusive projects NPV and IRR sometimes give conflicting results. What to
do then? If it is because the projects under consideration have very different lifespans or differences
in the timing of cash flows, then rather rely on NPV. If it is a case that the projects are of significantly
different scale, then rather give credence to IRR.

8.3.2 Further analysis: sensitivity and scenario analyses, and simulation

01

SENSITIVITY ANALYSIS

The project cash flow forecasts prepared and subjected to investment appraisal are expectations
of the magnitude and distribution of future benefits and costs. As such it is a view of an expected
future scenario, based on certain key assumptions represented by key variables. A key variable is an
assumption or value that, if it changes in reality, can affect the outcome of the project to the extent
that it can become more beneficial or can cause the city to incur net losses. It is therefore both
accepted and prudent practice to test the sensitivity of key project variables.
Sensitivity analysis evaluates the effect of changes in a key variable on the project outcomes. It does so
by examining one variable at a time, though multiple key variables may be examined consecutively.
Sensitivity analysis therefore involves asking “what if” questions. As a process, it involves changing the
value of a key variable (both up and down), modelling the impact of the change, and assessing the
impact on the project outcomes.

02

SCENARIO ANALYSIS

Scenario analysis is about developing a range of
scenarios on a continuum, typically as follows:
• Best case scenario – this is the most positive
future state or most desirable project outcome
• Middle-of-road or probable scenario – this is
the likely future state or project outcome
• Worst case scenario – this is the future negative
or undesirable state possible, to be avoided

03

SIMULATION

Simulation is nothing but advanced sensitivity
analysis. It involves simultaneously changing
the values of several or all key variables and
modelling the impacts thereof.
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8.4

Financial planning

Investment appraisal techniques (NPV, IRR and BCR) determine whether investment proposals are
likely to yield net benefits and to select amongst a shortlist of potential options those proposals that
will generate the most net benefits for the city (the municipality and the community it serves). A more
comprehensive financial analysis is still required to determine whether the project will be financially
feasible, how it will impact on both the municipality (financial position and performance) and on
ratepayers (tariff implications), how the project will be funded, and specific budget requirements.

8.4.1 Elements included in the financial analysis
Financial analysis can be done per project, across an entire asset portfolio or for the city as a whole.
The financial plan for an asset portfolio will be included in the AM plan for that portfolio, and the
financial plan for the city as a whole in the city’s strategic asset management plan. The following
elements should be included in the financial plan:
•
•
•
•

Total capital requirement (investment cost)
Capital lay-out required per annum
Sources of capital
Operating expenditure per annum – this
also includes annual capital redemption and
interest payments as well as provision for
depreciation

• Revenue expectations per annum
• Annual surplus/loss
• Tariff impacts

The financial analysis and plan should build on the cash flow projection initially prepared. For purposes
of investment appraisal all benefits and costs were considered, to the municipality and the community
it serves. The financial analysis only considers financial impacts on the municipality, meaning the
expenditure it will incur that will lead to actual cash outflows, and the revenue it is expected to earn
that will result in cash inflows. Other benefits accruing to the community or society in general are not
considered in this phase, and must be stripped out from the initial cash flow forecast.

8.4.2 Funding arrangements
When undertaking financial planning for either a project or for an asset portfolio, consider how capital
investment will be financed. This is important for a number of reasons, including:
• The manner in which the project is financed
can determine its financial viability. This should
not ordinarily be the case, as all projects must
pass the capital hurdle rate. It is however
possible that the project under consideration
has a high risk profile, and that financiers will
require a higher rate of return (reflected in
a higher interest rate) than the city’s capital
hurdle rate. Provided that the project has a
low revenue yield, the required higher rate
of return may cause the project not to be
financially viable.
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• Suppliers of capital, whether government,
development financiers or other suppliers, may
impose conditionalities. These conditionalities
may affect the design and net benefits’
package of the project, from the manner in
which project objectives and stated outcomes
are defined, to the revenue and cost structures
and cash flows to be generated by the project.
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Some key pointers on project finance include, in no particular order:
1. Consider all available sources of financing,
not just grant funding. For example, also
think about developer contributions, issuing
municipal bonds or entering into a publicprivate partnership. In general there are the
following categories of financiers:
• Tax payers in the form of cash financing
• Lenders to government (e.g. commercial
banks) in the form of loans or guarantees
• Development agencies (e.g. the DBSA) in the
form of concessionary finance (soft loans),
loan guarantees or grants (conditional and
unconditional)
• Developer contributions in the form of
either cash contributions or developer
funded and constructed assets
• Private investors in the form of either loans
or equity investment
• Donors in the form of capital grants
2. Loans can be taken up for individual projects,
or for a portfolio of projects.
3. The most appropriate source of funding will
depend on factors such as the regulatory
framework, ability of the project to generate
revenue, the project risk profile, and who
ultimately pays. Who pays in part depends on
government’s or the municipality’s approach
where discretion exists, and in part on the
regulatory framework. The approach to who

4.

5.

6.

7.

pays generally relies on either the benefit
principle (end users pay) or the ability-to-pay
principle (financed by tax payers). In short,
there are ultimately four possibilities on who
pays:
• End users
• Tax payers
• Donors
• Some combination of the above
When rate payers or end users are expected
to pay, it is good practice to test for both
willingness to pay and affordability.
Also consider whether the project can be
redesigned or repackaged to improve access
to attractive funding, such as funding for
green initiatives or green job creation.
In general, non-income generating projects
and assets should be financed from grants or
internal sources. Loans and bonds, that are
interest-bearing, should generally only be
used to fund income generating project and
assets.
Long life assets should be funded from long
term loans or other financial instruments
when grant funding is not available. Loan
periods should be matched to the life of
the asset to be created. This ensures intergenerational equity and continued solvency.

8.4.3 Prepare or adjust cash flow forecasts
The cash flow forecast now prepared only considers cash inflows and cash outflows from the
municipality. The objectives of this exercise are to:
• Determine the municipality’s cash flow
position at the end of each year of the life of
the project, to assess the financial performance
and liquidity of the project.

• Assess the impact on municipal charges
and tariffs, and therefore the impact on the
municipality’s customers.
• Determine the accumulated cash position of
the project throughout its life.
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8.4.4 Conduct sensitivity analysis and analyse results
As was the case with the discounted cash flow analysis, it is good practice to conduct sensitivity
analysis on the annual financial cash flow forecast. Typical variables tested for sensitivity include:
1. Change in number of customers.
2. Where loans are taken up, changes in interest
rates, where these are not fixed.
3. In revenue-generating projects, the cash flow
impacts at various debtor payment levels.
4. In revenue projects with large upfront
investment costs where capacity is created for
full built-out, test for the impact of changes in
the rate of uptake of capacity on cash flow.

8.5

Organisational optimisation

By this point all departments will have developed multiple viable project proposals for inclusion
in the municipality’s capital budget. Whilst there is scope for most cities to both increase levels
of capital spending and accelerate infrastructure, the basic economic problem remains universal.
There will always be more needs to satisfy than there are resources with which to satisfy those
needs. In practice this means that there is an absolute capital budget ceiling in any given financial
period, and there will be more budget requests than there is available capital funding. This requires
capital rationing through a process of cross-asset organisation optimisation: budget needs are
prioritised and the ones with the greatest benefit for the organisation as a whole are included in
the capital budget, and the remaining project proposals are deferred, redesigned or rejected in the
event that they fail to prove worthy.

8.5.1 Corporate-level prioritisation using a multi-criteria analysis framework
A multi-criteria analysis (MCA) framework contains defined outcome areas and key performance
indicators of importance to the city as a whole, against which all projects are scored on a consistent
basis. Each project is assessed against the MCA framework, accorded a score and ranked in order of
highest to lowest score. The value of projects with the highest scores are then selected which fit the
available capital budget, and the remainder of projects are then deferred, reconfigured or rejected.
The benefits of a structured MCA system for a city include the following:
1. Selection of capital proposals in accordance
with strategic objectives, outcomes and
values desired by the city.
2. Robust consideration of projects and their
impacts, both positive and negative, whether
they accrue to the municipality as an
organisation or the city at large.
3. Projects that deliver multiple benefits are
more likely to pass selection, ensuring
maximum value for money.
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4. Projects are evaluated and selected on a
consistent basis, and the impacts of personal
bias and personal interest are limited.
5. The ability to evaluate different types of
investment activities (e.g. service expansion,
infrastructure upgrades or renewal) across
multiple asset portfolios (e.g. roads, water,
electricity distribution or public amenities).

CIDMS Management Companion 2018 Section 8

8.5.2 Elements of a MCA system
A well-constructed MCA system consists of the following elements:
1. Defined outcome areas of importance to
the city
2. Key performance indicators per desired
outcome area.

3. Project ranking criteria reflecting project
impacts, arranged on a scale that ranges from
(left) high cost to low cost, to neutral, to low
benefit, to high benefit (right).
4. Amalgamation rules, which is the rule set
that determines the weighing accorded to
individual outcome areas and performance
indicators.

The process of constructing an MCA system is summarised as follows:
1

DEFINE OUTCOME AREAS

2

An outcome area is a grouping of related impacts
such as economic development or social upliftment
- these should link to the vision and strategic
objectives of the city

3

DEVELOP THE MCA RANKING SYSTEM

5

Impacts are measurable changes, whether benefits
(positive) or costs (negative) in the status of defined
outcomes. Define relevant impacts per outcome area

4

Develop the impact rating scale and descriptors,
and align to the city’s risk management
framework, materiality framework and spatial
development framework

DEFINE IMPACTS FOR EACH OUTCOME
AREA

DEVELOP BENEFIT AND COST
PARAMETERS FOR EACH IMPACT

Define the range of benefits and costs for each impact
in accordance with the MCA ranking system adopted

FORMULATE AMALGAMATION RULES

Decide the importance of each impact area and
specific impacts per outcome area, and attach weights
to each

FIGURE 8.2: Process to develop a MCA system

8.5.3 Define outcome areas
Outcome areas should correspond with the outcome areas defined in the strategic asset
management policy, and will typically include:
TABLE 8.9: Typical proposed foundational outcome areas
MEASURES…
OUTCOME AREA

DESCRIPTION

Level of project
discretion

Considers the flexibility the municipality has
in deciding to implement the project

Spatial efficiency

Assesses whether the project contributes
to the city’s strategic spatial transformation
agenda

COMMUNITY
IMPACTS

ORGANISATIONAL
IMPACTS
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MEASURES…
COMMUNITY
IMPACTS

OUTCOME AREA

DESCRIPTION

Financial health
and sustainability

Measures whether a project will add financial
value to the municipality as an organisation
This outcome areas focuses on service delivery
impacts and opportunities for community
upliftment initiatives such as economic skills
development

Social upliftment
Forging a unified
city identity
whilst celebrating
diversity
Organisational
effectiveness and
efficiency
A safe, capable
and empowered
workforce

ORGANISATIONAL
IMPACTS

Focuses on social integration across all
demographics as well as the protection and
strengthening of culture
Ensuring that projects employ best-fit
technology and are resource efficient
Focuses on attracting and retaining human
capital, whilst specifically ensuring a safe and
healthy working environment

A city may define outcome areas in its MCA system in any way it wishes and may add additional
outcome areas, but implementing the following advice will ensure best benefit and greatest usability:
1. There should be a clear link between the
strategic objectives of the city and the MCA
system, thus ensuring that capital projects are
selected which achieve the city’s objectives.
2. Outcome areas should be defined in the city’s
corporate AM policy and strategy.

3. Try not to adopt too many outcome areas,
only those ones that are critical for the city
as a whole. Adding more outcome areas
may reduce the weight of outcomes to the
point where little priority is given to specific
outcome areas.

8.5.4 Define impacts for each outcome area
Key performance indicators are measures indicating the extent to which the project under
consideration contributes towards each outcome area. But where there is benefit, there is usually also
a cost, so the indicator selected usually also has a negative dimension. Following are typical impacts
for each outcome area listed in Table 8.9:
TABLE 8.10: Specific impacts per outcome area
OUTCOME
AREA

SPECIFIC IMPACTS

MEASURES THE FOLLOWING IMPACTS
(BENEFITS & COSTS)

Level of project
discretion

Level of commitment to
implement the project

Compliance with commitments (policy commitments, regulatory
compliance etc.)

Compact city footprint

Average gross residential density/ha, redevelopment of greyfields and
land use intensification

Spatial efficiency Greater transport
connectivity and more
effective and efficient
movement
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Commuting time, use of public transportation and % of household
income spent on transport costs

CIDMS Management Companion 2018 Section 8

OUTCOME
AREA

Economic
development

Environmental
sustainability

Financial health
and
sustainability

SPECIFIC IMPACTS

MEASURES THE FOLLOWING IMPACTS
(BENEFITS & COSTS)

Fixed capital investment

The level of fixed capital investment/disinvestment enabled by the
project, expressed in R’ million

Business opportunities

Positive indicators include % increase in serviced Gross Leasable Area
(GLA) and sqm of serviced informal trading space created. Negative
indicators include % of local businesses having to relocate or % of
business opportunities lost due to construction activity which limits
customer and business interaction

Land value capture

% increase/decrease in the land value of property zoned for economic
purposes (business, commercial and industrial)

Employment creation

Number of annual equivalent jobs created or lost

Carbon mitigation

Measures the carbon impact of the project on a range of negative
impact (net carbon generator) to positive impact (net carbon store)

Availability and quality of
ecosystem services

Assesses the project’s impact on the ability of the natural environment to
deliver ecological services

Protection of fauna and
flora

Measures the impact on fauna and flora by considering the increase/loss
of quality, protected natural space

Overall value of investment
proposal

Measures the discounted BCR of the investment proposal

Investment efficiency

Measures the IRR of the project

Value of the investment

Measures the NPV of the project

Service delivery impact

Measures the number of residential customers receiving municipal
services following implementation of the project

Inclusionary housing

Positive indicators measure the number of households benefiting from
an increasing set of options for housing in sustainable human settings.
Negative indicators measure the number of households forcibly resettled
for reasons other than illegal settlement

Community health

Measures the severity by which the project creates (negative impact) or
mitigates against (positive impact) health and safety impacts. Impacts
range from minor health impacts through to fatalities

Community empowerment

Measures the number of people who obtain new skills as a result of
the project being implemented

Protection of cultural
heritage

Measures the project’s impact on the cultural heritage and wealth of a
city. Positive impacts range from protection and restoration of community
assets, through to the creation of cultural wealth that attracts national
interest and bolsters the tourism potential of the city. Negative impacts
range from limited impairment of cultural wealth through to loss of
cultural wealth of national importance

Creation of inclusionary
public
spaces and meeting places

The emphasis here is on creating public spaces that are multifunctional
and, more importantly still, which encourages social integration

Opportunity to improve
productivity and cost
efficiencies

Measures efficiency gains or losses in R’ million

Promote health and safety

Measures the severity by which the project creates (negative impact) or
mitigates against (positive impact) health and safety impacts. Impacts
range from minor health impacts through to fatalities.

Retain employees through
an attractive environment

Focuses on hygiene factors and staff morale

Resource efficiency

Resource efficiency in this context refers to the efficient use (or not) of
scarce natural resources with specific reference to land, water and energy

Social upliftment

Forging a
unified city
identity whilst
celebrating
diversity

Organisational
effectiveness
and efficiency
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8.5.5 Develop the MCA ranking system
Project impacts can vary greatly. Project A may deliver 300 annual equivalent jobs, whilst project B
delivers less than 10. There are also multiple instances where two projects deliver different baskets
of benefits, such as the following:
TABLE 8.11: Projects delivering different baskets of benefits
PROJECTS BEING
CONSIDERED

Project A:
Mixed income eco-housing
development

PROJECT BENEFITS
Delivers a once-off employment dividend of 85 annual equivalent jobs during
construction, and thereafter 4 annual equivalent jobs for the lifecycle of the ecohousing estate
Provides mixed-income housing to 48 households in a sustainable green setting
Enables inter-regional open space connectivity and serves as a net carbon trap
Development employs green technology that in comparison with typical
household benchmarks saves 28% on water consumption and 35% on coalbased energy

Project B:

Enables fixed capital investment by a large industrial concern in the order of R
230 million

Provision of infrastructure to
enable the construction of a
new factory

Expected annual contribution of R 495 million to the city’s GVA, with further spinoffs across the economic value chain expected

Delivers 37 annual equivalent jobs over the next twenty years

Project NPV of R 9.9 million

So if we could only choose one project, which would we select? The choice may not seem too difficult.
But how would we choose the best 700 projects of, say, 1 200 capital project proposals submitted?
Any robust MCA system requires a ranking for the following reasons:

To weight the benefits
and costs of the range of
impacts of a particular
project proposal

To appropriately consider
the risks and materiality
of each project proposal,
in line with the city’s
corporate risk framework,
materiality limits and risk
appetite

To compare the benefits
of projects against each
other, and to rank projects
for inclusion in the capital
budget

A mature city MCA ranking system will allow for the ranking of both benefits and costs, and will make
provision for the severity or intensity of impact, the indicative spatial scale of impact, as well as the
indicative financial loss/gain, as follows:
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TABLE 8.12: MCA ranking system
COST –
BENEFIT
RANGE

Costs

Neutral

IMPACT
QUALITATIVE
DESCRIPTION (1)

IMPACT RATING

TYPICAL SPATIAL
SCALE OF IMPACT
(2)

FINANCIAL GAIN/
LOSS (R’ MILLION)
(3)

Major – extreme
negative impact

-5

Regional to city-wide
impact

> 30

Moderate negative
impact

-3.5

Township-wide
impact

20 – 30

Insignificant – minor
negative impact

-2

Suburb or district
level

0 – 19

No impact

0

No spatial impact

0
0 – 19

Insignificant positive
impact

Benefits

1

Neighbourhood/
village

Minor positive
impact

2

Suburb or district
level

20 – 39

Moderate positive
impact

3

Township or trunk
public transport
facility

40 – 59

Major positive
impact

4

Integration zone,
major arterial road or
region

60 – 120

Extreme positive
impact

5

CBD, primary nodes,
corridors or special
economic zones

>120

NOTES:

• Align the impact scale (2nd column) to that used in the city’s corporate risk management framework.
• Align the spatial scale (4th column) with the spatial hierarchy adopted in the city’s spatial
development framework.
• Align the financial loss/gain scale (5th column) with the materiality framework of the city.

8.5.6 Develop benefit and cost parameters for each impact
The next step involves the development of benefit and cost parameters for each impact. This is a twostep process. The first involves selecting an impact, say “Fixed capital investment” within the outcome
range “Economic development” (see Table 8.10). The second step involves defining benefit and cost
parameters for that specific impact in accordance with the ranges provided in the MCA ranking
system (see Table 8.12).
An example of benefit and cost parameters for impacts in the “Economic development” outcome area
is shown in Table 8.13.
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TABLE 8.13: Examples of benefit and cost parameters for selective economic development impacts

> 30

Discourages
or causes
disinvestment of
fixed capital of R 30
million or more

Estimated decrease
in market value of
properties zoned
for economic use of
20% or more

Loss of
employment
opportunities of
more than 300
jobs

20 – 30

Discourages
or causes
disinvestment
of fixed capital
of between R 20
million - R 29 million

Estimated 11 - 19%
decrease in market
value of properties
zoned for economic
use

Loss of
employment
opportunities of
between 101 300 jobs

FINANCIAL
GAIN/LOSS
(R’ MILLION)

TYPICAL
SPATIAL
SCALE OF
IMPACT

EMPLOYMENT
CREATION

-3.5

Township-wide
impact

LAND VALUE
CAPTURE

Moderate
negative
impact

-5

Regional to
citywide
impact

SELECTED ECONOMIC IMPACTS
FIXED CAPITAL
INVESTMENT

Major –
extreme
negative
impact

IMPACT
RATING

IMPACT
QUALITATIVE
DESCRIPTION

MCA RANKING SYSTEM

Insignificant
– minor
-2
negative
impact

Suburb or district
0 – 19
level

Discourages
or causes
disinvestment of
fixed capital of upto
R 19 million

Estimated 1 - 10%
decrease in market
value of properties
zoned for economic
use

Loss of
employment
opportunities of
between 1 - 100
jobs

No impact

No spatial impact 0

No impact

No impact

No impact

Insignificant
positive
1
impact

Neighbourhood/
village

Estimated 1 - 5%
Enables fixed capital
increase in market
investment of
value of properties
between R 1 - R 19
zoned for economic
million
use

Creation of
between
1 - 50 annual
equivalent jobs

Minor
positive
impact

2

Suburb or district
20 – 39
level

Estimated 6 - 10%
Enables fixed capital
increase in market
investment of
value of properties
between R 20
zoned for economic
million - R 39 million
use

Creation of
between
51 - 100 annual
equivalent jobs

3

Township or
trunk public
transport
facility

40 – 59

Estimated 11 - 15%
Enables fixed capital
increase in market
investment of
value of properties
between R 40
zoned for economic
million - R 59 million
use

Creation of
between
101 - 200 annual
equivalent jobs

4

Integration zone,
major arterial
road or region

60 –
120

Enables fixed capital
investment of
between R 60
million - R 119
million

Estimated 15 - 20%
increase in market
value of properties
zoned for economic
use

Creation of
between
201 - 300 annual
equivalent jobs

5

CBD, primary
nodes, corridors
or special
economic zones

>120

Estimated increase
Enables fixed capital in market value of
investment of R 120 properties zoned
million or more
for economic use of
over 20%

Creation of more
than 300 annual
equivalent jobs

Moderate
positive
impact

Major
positive
impact

Extreme
positive
impact
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8.5.7 Formulate amalgamation rules
Amalgamation rules are the set of rules applied to the results of an investment study when different
sets of result are combined in a multi-criteria analysis. There are two layers of rules. The first is at the
level of outcome areas, and the second is at the level of specific impacts. The first layer of rules define
the importance of each outcome area relative to other outcome areas, by according a weight to each
outcome area. Consider Table 8.14: each outcome area is accorded a weight, in this case a percentage.
Spatial efficiency has been given a weight of 15%, and environment sustainability a weight of 10%.
Both outcome areas are considered important to the municipality, which is why both have been
included in the MCA system, but spatial efficiency is considered the more important outcome area.
The second layer of rules couple weights to all specific impacts within each outcome area. For
consistency’s sake, each impact is accorded a maximum percentage, and the weights of all impacts in
a particular outcome area sum to 100%.
TABLE 8.14: Amalgamation rules
OUTCOME AREA

SPECIFIC IMPACTS PER OUTCOME AREA

DESCRIPTION

WEIGHT

DESCRIPTION

WEIGHT

Level of project
discretion

15%

Level of commitment to implement the project

100%

Compact city footprint

50%

Spatial efficiency

15%

Greater transport connectivity and more effective and efficient
movement system

50%

Economic
development

Environmental
sustainability
Financial health
and

15%

10%

15%

sustainability

Social upliftment

Forging a unified
city identity
whilst celebrating
diversity
Organisational
effectiveness and
efficiency

15%

5%

10%

Fixed capital investment

30%

Business opportunities

30%

Land value capture

10%

Employment creation

30%

Carbon mitigation

20%

Availability and quality of ecosystem services

50%

Protection of fauna and flora

30%

Overall value of investment proposal

34%

Investment efficiency

33%

Value of the investment

33%

Service delivery impact

40%

Inclusionary housing

40%

Community health

15%

Community empowerment

5%

Protection of cultural heritage

30%

Creation of inclusionary public spaces and meeting places

70%

Opportunity to improve productivity and cost efficiencies

30%

Promote health and safety

30%

Retain employees through an attractive environment

10%

Resource efficiency

30%

Amalgamation rules should be established with full participation of the political leadership, and once
agreed, should be submitted to Council for approval.
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8.6

Approval of MCA system

The MCA system, inclusive of its amalgamation rules, should be approved by way of Council resolution,
and documented in the city’s strategic asset management plan.

8.7

Summary

Investment proposals are responses to problems or opportunities. In most instances there are several
possible alternative solutions in responding to problems and opportunities which include a range of
non-asset and asset solutions.
Whatever solution is selected, it will most likely come at some cost, whether to the municipality, the
community or the environment. It will also draw on a limited pool of available capital, leaving less
for other worthy initiatives. Investment appraisal is a to determine whether proposed projects are
viable. Traditionally, public sector projects were considered viable when they technically responded
to the problem or opportunity to be addressed, and were affordable. Today, public sector projects
are considered viable when they deliver net benefits to society. The most attractive projects are
those that deliver benefits across a range of sustainability outcomes, and that limit or eliminate
negative externalities.
An upfront understanding of what society and providers of funds value and dislike can help design
attractive, value-for-money capital proposals more likely to succeed. Investment appraisal therefore
isn’t a particular point in the process of identification, development and approval of projects, it should
be viewed as a means to both plan and select the best possible solution.
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9

FUNDAMENTALS OF INFR ASTRUC TURE
PROCUREMENT AND DELIVERY

9.1

Introduction

The delivery of infrastructure in South African metropolitan spaces is measured in billions of Rand annually.
Done effectively, infrastructure transforms neighbourhoods and cities, enables economic growth and
improves quality of life. Infrastructure delivery is by its nature a complex process, and the focus of attention
by many stakeholders in society. Despite many successes in the roll-out of infrastructure, the public sector,
inclusive of metropolitan municipalities, has been struggling with blocked infrastructure project pipelines
that impeded the true growth and development potential of South Africa.
Evidence of the importance of infrastructure
procurement and delivery to stakeholders is all
around us, and can be measured in metrics such
as investor confidence, fixed capital investment,
country risk ratings and economic performance
ratings, service delivery protests and the number
of legal challenges relating to infrastructure
procurement. The funding involved in
infrastructure delivery, and the impacts thereof
on multiple stakeholders in society, demands
the adoption and implementation of a modern,
robust government infrastructure procurement

and delivery management system that enables
excellence, ensures value for money delivery of
infrastructure, and which is perceived to be fair,
accountable and transparent by all parties.
The National Treasury responded to the
demands of society and published the Standard
for Infrastructure Procurement and Delivery
Management (SIPDM) in 2015. The SIPDM
introduced several reforms and best practices
related to infrastructure procurement and delivery
management, based on, amongst others, relevant
SANS construction procurement standards.

9.2 The SIPDM
9.2.1 What is the SIPDM?
The SIPDM presents a tailored supply chain management system for infrastructure procurement and
delivery, distinct from the procurement of general goods and services. The SIPDM firstly separates the
supply chain for public sector infrastructure from that of general goods and services. It establishes
quality as an objective criterion in the evaluation of tenders alongside price and preference, whereas
in the past quality or functionality was treated as an initial hurdle before finally considering price and
preference. It also demands proper project planning and allows for the use of framework contracts
as appropriate.
The SIPDM:

Establishes a control
framework for the
planning, design
and execution of
infrastructure projects
and infrastructure
procurement

Applies to the
procurement of all
infrastructure-related
goods, services and works,
inclusive of professional
services

Institutes requirements for
the following aspects of the
supply chain management
(SCM) system for
infrastructure procurement
and delivery management
– these matters are
described in more detail in
Section 9.2.2:
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•
•
•
•
•
•
•
•
•
•

Institutional arrangements
Demand management
Acquisition management
Contract management
Logistics management
Disposal management
Reporting of SCM information
Regular assessment of SCM performance
Risk management and internal control
Minimum requirements for infrastructure
procurement

The SIPDM includes the procurement of goods and services necessary for a new facility, as delivered,
to be functional and utilised as a functional entity. The SIDPM does not apply to:
• The provision of municipal services by means of external mechanisms referred to in Chapter 8 of
the Municipal Systems Act;
• Public-private partnerships;
• The disposal or letting of land;
• Conclusion of any form of land availability agreement;
• The leasing or rental of movable assets; or
• The storage of goods and equipment following their delivery to an organ of state, which are then
stored and issued to contractors or employees of that organ of state.

9.2.2 Key aspects of the supply chain system for infrastructure procurement and
delivery management

01

INSTITUTIONAL ARRANGEMENTS

Metropolitan municipalities and their municipal entities need to establish a suitable infrastructure
procurement and delivery management SCM policy to implement the SIPDM. Such a policy as a
minimum needs to:
• Assign responsibilities for approving or
accepting deliverables associated with a gate
in the control framework or authorising a
procurement process or procedure;
• Establish delegations for the awarding of a
contract or the issuing of an order; and
• Provide ethical standards for those involved in
the procurement and delivery of infrastructure.
Metropolitan municipalities and their municipal entities who delegate or assign responsibilities to
another organ of state need to enter into an agency agreement which sets out the terms, conditions,
roles and responsibilities regarding infrastructure projects.

9.2
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02

DEMAND MANAGEMENT

The demand management system needs to
be aimed at ensuring that goods and services,
or combinations thereof, are delivered at the
right price, time and place, and that the quality
and quantity of such goods or services satisfy
needs. The demand for infrastructure delivery
needs to be managed through the strategic
asset management plan (SAMP) and the sectoral
AM plans (AMPs). Identified projects need to
be prioritised and budgeted for in the SAMP
and AMPs, and, wherever possible, be delivered
in accordance with established norms and
standards which are designed to generate value
for money. Costs need to be proactively managed
through the setting and proactive monitoring of
control budgets for projects through the project
planning, detailed design and site processes.

03

ACQUISITION MANAGEMENT

Budget submission for budget approval to
advance a project or package relating to the
delivery or planned maintenance of infrastructure
in a financial year need to be broken down into
the stages contained in the control framework
for infrastructure delivery management, as
indicated in Table 9.1. Implementation plans
relating to infrastructure capital works need to
be developed for each project or package (work
which is grouped together for delivery under
a single contract or an order) which is to be
delivered in a financial year. Financial data needs
to be gathered to enable a financial report to be
generated at regular intervals.

04

CONTRACT MANAGEMENT

The person responsible for the administration of
the contract or an order on behalf of the employer
needs to act as stated in the contract that is
entered into, subject to any constraints that may
be imposed by the employer or the employer’s
SCM policy for infrastructure procurement and
delivery management. Such a person is also
responsible for providing data for capturing on
the contract management system, for providing
regular reports on events which impact on time
and cost, and for making inputs into the closeout report.
The persons responsible for the administration of
a contract or order relating to the provision of new
infrastructure, or the rehabilitation, refurbishment
or alteration of existing infrastructure, needs
to be professionally registered with a built
environment council falling under the umbrella
of the Council for the Built Environment.

05

LOGISTICS MANAGEMENT

Appropriate practices and processes need to
be established where materials, equipment or
plant are issued free of charge to contractors,
to minimise:
• Loss or damage to such items until the
contractor has received and accepted them;
and
• Delays in supply which could result in increases
in the contractor’s fees for providing the works.
Procurement processes associated with long
lead items of plant, equipment and materials
may be initiated before the conclusion of Stage
4 (concept and viability or feasibility), provided
that no contract is entered into until Stage 4
has been concluded and the budgets are in
place to proceed.
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06

DISPOSAL MANAGEMENT

A disposal committee needs to decide on how best
to undertake disposals relating to the demolition
or dismantling of infrastructure or parts thereof,
and the disposal of unwanted, redundant or
surplus materials, plant and equipment.

07

REPORTING OF SCM INFORMATION

An implementer needs to report to the relevant
treasury within one month of the award of a
contract or the issuing of an order, all engineering
and construction, supply, service and professional
service contracts that are awarded, or orders that
are issued, above a prescribed threshold. An
implementer also needs to prepare an annual
report and submit such report to the relevant
treasury within two months after the financial
year end. Such a report is required to include:
• A performance report covering specified
indicators;
• A progress report focusing on time and cost of
all contracts above a prescribed threshold;
• Information on unsolicited proposals; and
• Particulars relating to the cancellation or
termination of a contract, the use of the
negotiated procedure or confined procedure
above a threshold, the evoking of the
emergency procedures above a threshold,
disputes which are referred to arbitration or
a court of law for settlement, and contracts
where the total of prices or the time for
completion at the time that the contract was
concluded or the order issued are exceeded by
a prescribed percentage.

08

ASSESSMENT OF SCM PERFORMANCE

An annual performance report needs to
be prepared for each portfolio of projects
involving infrastructure delivery, which reflects
performance over a financial year in relation to
expenditure, the efficacy of the tender system,
variances between planned and achieved
completion of stages, managing price increases
and time overruns during the works stage, the
time taken to hand over a package following
completion, the effectiveness of the control of
costs during the execution of a works contract
and late payment.

09

RISK ASSESSMENT AND INTERNAL
CONTROL

Risk registers need to be established and
maintained to enable risk mitigation to be
proactively managed at a portfolio, programme,
project and contract level. The gates in the
control frameworks need, as appropriate, to be
applied in making decisions to proceed, using
suitable templates which record the approval or
acceptance of documents.

9.2.3 Relationship with asset management and budgeting
The SIPDM articulates the SCM system for infrastructure procurement and delivery management.
This system does not set requirements for asset management, or for budgeting. The requirements
for an asset management system are established in Modules 2 – 8 of the CIDMS Toolkit, whilst the
requirements for budgeting are established in the MFMA, the mSCOA system and circulars issued
by the National Treasury in terms of the MFMA. The SIPDM does however establish the forward and
backward linkages to these systems.

9.4

CIDMS Management Companion 2018 Section 9

9.3 Control framework
9.3.1 Stages, deliverables and controls
The overarching control framework for infrastructure procurement and delivery management is
presented in Figure 9.1 below. This overarching control framework comprises two control frameworks,
one for infrastructure procurement, dealt with in greater detail in Module 10, and another that
governs the process of infrastructure delivery, described in greater detail in Module 11. The control
framework, whether for infrastructure procurement or delivery management, consists of the
following three elements:

01

STAGES

A stage is a collection of logically related activities
in the infrastructure delivery cycle which culminate
in the completion of a major deliverable.

03

02

DELIVERABLES

A deliverable is the output of a defined stage,
such as a procurement strategy (the deliverable)
produced at the end of Stage 2: Strategic
resourcing (the stage). End-of-stage deliverables
are defined in Table 9.1.

GATES

A gate is a control point at the end of a process where a decision is required before proceeding to the
next process or activity. The gates in the infrastructure procurement and delivery management system
are linked to the deliverables defined in Table 9.1. It is at these gates that decisions are required before
proceeding to the next stages or process. Gates provide the opportunity to confirm conformity with
requirements, to proactively manage risks and to enable auditing.
Collectively, then, the stages, deliverables and gates presented in Figure 9.1 provide work flow
processes for portfolio planning, project planning and detailed design and site processes, culminating
in asset handover and package completion.
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Identify needs and opportunities, taking
into account the current asset portfolio

Stage 0: Project initiation
G0
Stage 1: Infrastructure
planning
G1
Stage 2: Strategic
resourcing

Is the work for the provision of new
infrastructure or the renewal, alteration
or upgrading of existing infrastructure?

PROJECT PLANNING
PROCESSES
Does the project require a
feasibility study?

yes

no

yes

G2
no

Stage 3:
Prefeasibility

PORTFOLIO PLANNING
PROCESSES

G3

Stage 3:
Preparation
and briefing

Proceed with procurement
Stage 4:
Concept and
viability

Stage 4:
Feasibility
G4

Project terminated
Implementation deferred
Implementation authorised

Is there sufficient information to
proceed to stage 7

yes

no

DETAILED DESIGN
PROCESSES

Stage 5: Design development
G5
SITE PROCESSES
Stage 6A: Production information
G6A

Stage 6: Design documentation

Stage 6B: Manufacture, fabrication
and construction information
G6B

Stage 7: Works
G7
Stage 8: Handover
G8

Note: Procurement may take place whenever external
resources are required to advance a project or package
CLOSE OUT PROCESSESS
Legend: G1 to G8 are gates

Stage 9: Package completion
G9

FIGURE 9.1: Control framework for infrastructure procurement and delivery management
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TABLE 9.1: End-of-stage deliverables
STAGE

END-OF-STAGE DELIVERABLE

NO

NAME

0

Project initiation

An initiation report which outlines the high-level business case
together with the estimated project cost and proposed schedule
for a single project or a group of projects having a similar high-level
scope

1

Infrastructure planning

An infrastructure plan which identifies and prioritises projects and
packages against a forecasted budget over a period of at least five
years

2

Strategic resourcing

A delivery and/or procurement strategy which, for a portfolio of
projects, identifies the delivery strategy in respect of each project
or package and, where needs are met through own procurement
system, a procurement strategy

Prefeasibility

A prefeasibility report which determines whether or not it is
worthwhile to proceed to the feasibility stage

Preparation and briefing

A strategic brief which defines project objectives, needs, acceptance
criteria and client priorities and aspirations, and which sets out the
basis for the development of the concept report for one or more
packages

Feasibility

A feasibility report which presents sufficient information to
determine whether or not the project should be implemented

Concept and viability

A concept report which establishes the detailed brief, scope, scale
form and control budget, and sets out the integrated concept for
one or more packages

Design development

A design development report which develops in detail the approved
concept to finalise the design and definition criteria, sets out the
integrated developed design, and contains the cost plan and
schedule for one or more packages

3

4

5

6

Design
documentation

6A
Production
information

Production information which provides the detailing, performance
definition, specification, sizing and positioning of all systems and
components enabling either construction (where the constructor
is able to build directly from the information prepared) or the
production of manufacturing and installation information for
construction

6B
Manufacture,
fabrication &
construction
information

Manufacture, fabrication and construction information produced by
or on behalf of the constructor, based on the production information
provided for a package which enables manufacture, fabrication or
construction to take place

7

Works

Completed works which are capable of being occupied or used

8

Handover

Works which have been taken over by the user or owner complete
with record information

9

Package completion

Works with notified defects corrected, final account settled and the
close out report issued
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9.3.2 General requirements

01

STAGE COMPLETION

A stage shall only be complete when the
deliverable has been approved or accepted by the
person or persons designated in the institutional
arrangements to do so. Activities associated with
stages 5 to 9 may be undertaken in parallel or
series, provided that each stage is completed in
sequence. Decisions to proceed to the next stage
shall be made at each gate, and such decisions
shall be based on the acceptability or approval of
the end-of-stage deliverable.

02

LEVEL OF DETAIL OF END-OF-STAGE
DELIVERABLES

The level of detail contained in a deliverable
associated with the end of each stage shall be
sufficient to enable informed decisions to be
made in order to proceed to the next stage. In the
case of stages 3 to 6, such detail shall, in addition,
be sufficient to form the basis of the scope of
work for taking the package forward in terms of
the selected contracting strategy.

03

ADDITIONAL GATES

A municipality may, if it deems it necessary,
add additional gates to the control framework
presented in Figure 9.1.

04

INSTANCES IN WHICH STAGES MAY
BE OMITTED

Stages 3 to 9 may be omitted when the required
work does not involve the provision of new
infrastructure or the rehabilitation, refurbishment
or alteration of existing infrastructure. Stages 5
and 6 may be omitted if sufficient information
to proceed to stage 7 is contained in the stage 4
deliverable.
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05

PREFEASIBILITY AND FEASIBILITY
REPORTS

Prefeasibility and feasibility reports are
required as end-of-stage deliverables for stages
3 and 4 respectively where one or more of the
following apply:
1. The major capital project is required for:
• A major public enterprise where the total
project capital expenditure exceeds R1,5
billion; or
• An organ of state subject to the Public
Finance Management Act other than a major
public enterprise where the total project
capital expenditure exceeds R1,0 billion
including VAT, or where the expenditure per
year for a minimum of three years exceeds
R250 million per annum including VAT;
2. The project is not:
• A building project with or without related
site works; or
• A process-based, somewhat repetitive or
relatively standardised project where the risk
of failing to achieve time, cost and quality
objectives is relatively low; or
3. The municipality’s organ of state’s
infrastructure procurement and delivery
supply chain management policy requires
that prefeasibility and feasibility reports be
produced during stages 3 and 4 respectively.
Stages 3 and 4 shall be repeated for each package
if the acceptance at stage 4 is for the acceptance
of a project comprising a number of packages
which are to be delivered over time.

06

ANNUAL REVIEW AND UPDATING
AND SAMP AND AMP

The strategic asset management plan (SAMP)
and sectoral asset management plans, informed
by demand management requirements, initiation
reports (stage 0), decisions made during stages
3 and 4 and work in progress in stages 5 to 9,
and the procurement strategy (stage 2), shall be
reviewed and updated at least once a year.

CIDMS Management Companion 2018 Section 9

07

APPROVAL OF THE SAMP, AMPS AND
SECURING OF BUDGET

Approval of the SAMP, AMPs and the securing of
the necessary budget shall be obtained prior to
advancing to stage 3. All subsequent stages shall
only be proceeded with if the necessary budget
is in place.

08

09

GATEWAY REVIEWS FOR MAJOR
CAPITAL PROJECTS

The
SIPDM
requires
metropolitan
municipalities to conduct gateway reviews of
all major capital projects with an estimated
capital expenditure above a defined threshold
at the end of the stage 4 deliverable, prior to
acceptance of such deliverable.

REQUIREMENTS FOR RECORD KEEPING OF GATE APPROVALS
OR ACCEPTANCES

Approvals or acceptances at each gate shall be retained for record purposes for a period of not less
than five years of such acceptance or approval in a secured environment, unless otherwise determined
in terms of the National Archives and Record Services of South Africa Act.

9.4 Projects, programmes and portfolios
9.4.1 Introduction
As noted in Module 2, a city will develop a strategic plan that will also include a spatial vision. An
organisational analysis, that includes a scan of the internal and external environment, will identify
stakeholder requirements that will lead to the formulation of asset management objectives which are
articulated in the city’s asset management strategy.
These asset management objectives must be supportive of and consistent with city strategic
objectives. Risks and opportunities will also be identified and assessed as they relate to achievement
of the asset management objectives, and business cases will be developed to mitigate risks as
appropriate, and to pursue worthy opportunities. Business cases which are worthy and approved
are actioned through projects to ensure that they provide the benefits envisioned in the approved
business case. A project can be defined as:

An unique
set of
coordinated
and
controlled
processes and
activities

Undertaken
to achieve a
specific
objective(s)
according to
specifications

Within a
defined
timeframe
(start
and end dates)

That consume
resources (e.g.
funds, labour,
materials and
equipment)

Confined
by a control
budget
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The SIDPM allows projects to be undertaken independently, or to be organised within:

01

PROGRAMMES

A programme is a 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.

02

PORTFOLIOS

A portfolio is 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.

9.4.2 Contribution to organisational goals and asset management objectives
In a complex organisation such as a metropolitan municipality, there is often merit in organising
projects into programmes or portfolios, some of which include:

01

AT PROGRAMME LEVEL

By grouping projects together in a programme,
cities can make optimum use of scarce
management resources in the built environment.
Programmes provide opportunities for the
grouping of projects with a similar objective, using
the same type of resources and possibly even
external contractors or service providers, e.g. a
pipe replacement programme, roads resurfacing
programme, or a mechanical maintenance
programme encompassing all mechanical works
in a city’s water and sanitation asset portfolios.
Programmes also provide the mechanism to
coordinate and synchronise mutually dependent
projects. Finally, programmes create the ability to
schedule projects within the programme based
on a variety of factors, such as funding constraints,
objections or delayed approvals, or delays in
infrastructure provision or network connections
by another external infrastructure provider.
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02

AT PORTFOLIO LEVEL

Managing projects and programmes within
portfolios allows cities to balance and resolve
conflicting demands between programmes
and projects, and to align its activities and
resources to organisational strategies and asset
management objectives. This is done by selecting
the appropriate programmes or projects, and
prioritising and available resources.
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9.5 Getting started
9.5.1 Project initiation
Project initiation is stage 0 in the infrastructure procurement and delivery control framework, and
its outcome is an initiation report which articulates the high-level business case together with the
estimated project cost and proposed schedule for a single project or a group of projects having a
similar high-level scope.
The high-level business case (project proposal) shall address particular strategic needs, business
opportunities or address risks which fall within the municipality’s legislated or sanctioned mandate.
Guidance on identifying and addressing strategic needs, business opportunities and risks is provided
in Section 8.2: Identify problems or opportunities and develop potential solutions. At this early stage,
it is advisable to already commence with packaging the project proposal for success by considering
such factors as:

Regulatory
requirements
or prohibitions,
for example not
being allowed
to undertake
construction in an
area declared as
environmentally
sensitive

Negative
externalities that
may arise from
undertaking the
project that will
adversely affect
sections of society,
e.g. increased
levels of air
pollution

The number of
people that will
positively benefit
from implementing
the business case

The cost and
financial benefits/
disbenefits to
be realised from
undertaking the
project

The SIPDM requires that business cases must be considered using objective decision-making criteria
to decide and motivate their inclusion into sectoral asset management plans and the strategic
asset management plan. Objective decision-making criteria include factors such as those relating
to strategic objectives, national, provincial or regional priorities, the level of stakeholder support,
legislative compliance, risk considerations and financial justification. Module 8 provides guidance on
establishing such objective decision-making criteria.
The initiation report for a project shall as
a minimum:
• provide a project description and high-level
scope of work;
• outline key issues and solution options that
were interrogated;
• outline options that were evaluated;
• indicate the high-level business case; and
• provide the estimated project cost and
indicative high-level schedule.
The decision-making criteria, findings, assumptions and recommendations shall be documented in
the initiation report. Stage 0 is complete when the initiation report is accepted.
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9.5.2 Asset management plans and the strategic asset management plan
Stage 1 involves infrastructure planning and the SIPDM requires an infrastructure plan as the output
of this stage. The infrastructure plan must identify and prioritise projects and packages against a
forecasted budget over a period of at least five years. Unlike most provincial and national government
departments, municipalities own or control multiple portfolios. These portfolios can include
community facilities, electricity and energy, information and communication systems, investment
properties, municipal operational facilities, potable water, roads and stormwater, sanitation and solid
waste. Accordingly, the “infrastructure plan” in municipal context is a set of sectoral asset management
plans (AMP), each of which is prepared for a particular asset portfolio(s), and a city-wide strategic asset
management plan (SAMP).

9.6 Project identification and packaging
9.6.1 Introduction
As noted in the previous section, the AMPs and SAMP must identify and prioritise projects and
packages against a forecasted budget. This also implies that project scheduling must have been done,
in order to determine the budget provision per annum. A package is work which is grouped together
for delivery under a single contract or an order. This section provides guidance on the following:
• municipal rules for project identification for budgeting and reporting purposes, as per the
requirements of the municipal Standard Chart of Accounts (mSCOA);
• identifying and deciding on the scope of projects and programmes, based on their characteristics;
• project and programme packaging; and
• authorisations required and the time frames required to obtain such authorisations which affect
scheduling and the time frames involved in the delivery of infrastructure.

9.6.2 mSCOA and project identification

01

WHAT IS MSCOA?

mSCOA provides a national standard for the classification of municipal budget and financial
information at a transaction level, to ensure structured, consistent and comparable results in the
budgeting, recording and reporting of budget and financial information. This is done by prescribing
a standard chart of accounts for municipalities and municipal entities that:
• is aligned to the budget formats and
accounting standards prescribed for
municipalities and municipal entities and with
the standard chart of accounts for national and
provincial government; and
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• enables uniform information sets to be
recorded in terms of national norms and
standards across the whole of government,
which allows for national policy coordination
and reporting, benchmarking and performance
measurement in the local government sphere.
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02

MSCOA SEGMENTS

The mSCOA consists of seven segments, designed to standardise the recording of transactions in
a uniform and structured manner for both management and financial reporting purposes. It also
enables meaningful comparisons across all municipalities. The individual segments of the mSCOA are:

FIGURE 9.2: mSCOA segments

03

MSCOA RULES FOR BUDGETING, RECORDING
AND REPORTING ON EXPENDITURE

With packaging, individual projects as identified in the IDP are grouped together to make procurement
more efficient. To budget for the package, the individual projects must be grouped together as per
the regulations.
• Through the project segment, projects are
componentised to identify project expenditure
according to function and/or activity.
• With this link to the IDP ALL capital and
operational costs are grouped into identifiable
projects, allowing for planning and budgeting
on a project level.

• This provides for a series of project groupings,
which can be linked to the IDP, and when
aggregated, represent the totality of
the municipality’s operation and capital
expenditure included in the MTREF.
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It is important to note that the mSCOA project
segment only provides for a classification
breakdown of capital projects down to an asset
group-type level. Examples of assets at grouptype level include sewerage treatment works,
landfill sites and pump stations. A detailed listing
of possible assets at group-type level are included
in the asset hierarchy presented in Module 3.
The municipality’s asset register subsystem will
provide the platform for the componentisation
of capital projects up to the asset component
level (e.g. pump or motor), as prescribed in GRAP

17 and in accordance with the asset hierarchy
presented in Module 3.
mSCOA further requires that maintenance must
also be budgeted for as projects and expenditure
incurred on maintenance projects recorded and
reported on across the segments of mSCOA at
the asset type level, e.g. civil structures, electrical
equipment and mechanical equipment. As is
the case with capital projects, the municipality’s
asset register subsystem will provide details of
expenditure up to asset component level.

9.6.3 Packaging projects and programmes
Grouping of projects and/or programmes into packages is intended to enhance efficiencies in
infrastructure procurement and delivery management processes. The concept of packaging is partly
motivated by the fact that the traditional approach has often been to procure a single contractor for
a single project under a single contract. While this seems logical at a single project level, it does not
exploit the potential efficiencies of grouping a number of works items together, i.e. a package, under
a single contract. By grouping these works items together a number of efficiencies may be obtained.
Such efficiencies include simplified supply chain management, grouped controls, grouped supervision,
grouped reporting, improved delivery efficiency, and improved cost and programme controls.
To implement a package solution requires a
strategic approach to infrastructure procurement
and delivery. This is because programme
managers need to apply their minds early in
the planning process to ensure that projects
are most appropriately grouped early enough
in the process. For example, if the grouping of
projects into a single procurement package is
only decided after the design is completed, it may
be too late to select groups of works items if the
design cannot allow for such.
However, common sense still needs to be
exercised in ensuring that while a number
of works items might be grouped under one

package for efficient procurement, this grouping
of works items would normally form the scope
of a new and larger project. Consequently
the normal project management activities to
manage this larger project scope of work will still
take place. This will include ensuring that there
is now only one project manager accountable
for the larger scope of work and one set of
project management plans to manage the
project. It can therefore be seen that there is
great synergy between the concept of grouping
projects under a single procurement regime or
package, while at the same continuing to apply
the good practices of project, programme and
portfolio management.

Packaging of projects may be done based on the following project characteristics:
• Location (e.g. projects listed in different programmes, but located in the same town, region or
service delivery area)
• Similarity (e.g. projects listed by different departments, but of same type – fencing projects for
WWTW facilities and road reserve boundaries)
• Technical requirements (e.g. projects that require similar, specific and/or special skills)
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• Existence of current framework agreements
applicable to the type of work to be done (e.g.
one contract for all mechanical installations
regardless of type of asset portfolio)
• There are benefits to be gained by
coordinating multiple projects, which will
not be realised if the projects were managed
independently (e.g. lessons learnt in a single
project can be applied in time to the other
projects to prevent similar losses, delays, etc.)
• Projects are of a similar nature and can be
linked together to obtain the advantages
of repetition (e.g. the construction of
block paving collector roads by emerging
contractors)
• Projects can be grouped together because
of their similar supporting service deliveries,
similar governance requirements, common/
shared stakeholders or similar risk profiles
• Similar planning, procurement or
implementation time lines exist (e.g. the
construction of carports).

Projects should be implemented independently
based on the following project characteristics:
• A project has one or a combination of the
following characteristics:
• high monetary value
• time and schedule urgency
• organisational and managerial complexity
(significant number of managerial
interfaces/ hierarchical layers either within
an organisation or project structure/
stakeholders to be managed)
• technical complexity of high level of
innovation;
• A project is one of a kind; and/or
• There are little or no benefits to be gained by
coordinating multiple projects.

9.6.4 Authorisations
Consideration must be given to the
necessary authorisations which must be
obtained to proceed with the project, for the
following reasons:
• In the event that authorisations are not
obtained, the project may not proceed, or
may need to be redesigned, or other punitive
measures may apply.
• The nature and conditions attached to various
authorisations may materially impact the
design of the project, and affect the scope of
the feasibility study to be undertaken.
• Obtaining the required authorisations may
be lengthy processes. This requires that time
allowances must be made in the project
schedule for obtaining authorisation, and
the budget should reflect the impact(s) of
obtaining authorisations, not only in terms
of the cost thereof, but also in delays in
proceeding with onward stage work until
authorisation has been granted.

When developing business proposals and project
plans, the type of authorisations necessary, the
costs and time involved in acquiring such, and
the impacts on the overall delivery schedule
should be considered. The following are some of
the common authorisations that a metropolitan
municipality may need to obtain, depending on
the nature of the project:
•
•
•
•

Land development applications
Environmental authorisations
Transport authorisations
Water use licences
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9.7 Programme and project management governance
9.7.1 Programme governance
Programme management encourages the establishment of a Programme Management Office
(PMO) to assist the programme managers to plan, monitor and control programmes. The PMO will
enhance the work of the programme manager by providing consistent, timeous and accurate data
for each programme. The PMO will thus assist the municipality to achieve the benefits available by
implementing the programme management approach.
Programme management, in contrast to project
management, is the centralised, coordinated
management of a group of projects to achieve
the programme’s strategic objectives and
benefits. The programme management approach
should therefore lead to better and quicker
responses to project issues, queries, approvals,
etc. These benefits will contribute greatly to the
efficiency of the management processes and in
particular to improved coordination and control
of the projects in the programme.

A programme and
its constituent
projects are still
aligned with the
municipality’s
priorities, goals
and strategy

Expected benefits
are in line with
the original
construction
procurement
strategy

Establishing a governance framework is one of the
most significant efforts required for programme
mobilisation. The success of this effort has a
direct correlation with the programme’s success
because governance enables the programme
work, addressing such needs as:
• continuous linkage to the municipality’s
strategic goals and objectives;
• clear and well-understood decision-making
authority;
• effective oversight of programme progress and
direction, including the capability to identify
and execute necessary adjustments in the face
of internal/external events and changes; and
• executive control over programme evolution
and outcomes.
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Programme governance is a process that spans
the entire programme’s life-cycle phases,
using phase reviews (of objectives, benefits,
deliverables, performance, risks and issues) as the
primary governance tool. Phase reviews provide
an opportunity to assess the programme in
terms of the following strategic and quality
related criteria:

Level of risk
remains
acceptable

Prescribed
generally
accepted good
practices are being
followed
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9.7.2 Governance framework management plans
The establishment of a governance framework is achieved through the creation of management plans
which set the rules, procedures and methodologies which dictate the content, format and information
to be provided when drafting implementation plans. These plans are required to deliver new
infrastructure or to rehabilitate, refurbish or alter existing infrastructure. These governance framework
management plans must be aligned with the municipality’s strategic objectives and be created by the
PMO tasked with/responsible for implementing programmes and projects.
The IDMS requires a PIP to be developed for each programme, which is to be delivered in a financial
year. Together with the construction procurement strategy, this culminates in the Programme
and Project Management (PPM) system. The management plans govern the formulation of the
PIPs to achieve consistency in the approach to managing and monitoring the implementation of
programmes/packages. The management plans must be reviewed and updated annually.
PLAN

PURPOSE
Scope management
plan

The plan describes how the scope for a programme must be
defined, developed, monitored, controlled and verified.

Schedule management
plan

The plan establishes the criteria and the activities for developing,
monitoring and controlling the schedule for a programme.

Cost management plan

The plan describes how the costs for a programme must be
planned, structured and controlled.

Risk management plan

The plan describes how risk management activities for a
programme must be structured and performed

Quality and
improvement plan

The quality plan describes how the municipality’s quality policies
must be implemented. The improvement plan details the steps
for analysing programme management processes to identify
activities that enhance their value.

Communication
management plan

The plan describes how programme communications must be
planned, structured, monitored and controlled.

Human resources
management plan

The plan provides guidance of how programme human resources
should be defined, staffed, managed and eventually released.

Procurement
management plan

The plan describes how goods and services must be acquired
from outside the municipality. It describes how the procurement
processes must be managed from developing procurement
documents through to contract closure

FIGURE 9.3: Governance framework management plans
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9.7.3 Performance management at the programme level
Outcome indicators at a programme level often differ from impact indicators at a portfolio or strategy
level in that they can be derived or rolled up from lower-level project or operational indicators. The PMO
thus has a role to design a performance indicator framework for all its projects and subprogrammes
to ensure that this can be achieved.
Because of the critical governance role that a PMO fulfils in respect of its projects and the important
role that the programme manager plays in providing infrastructure-specific support to strategic-level
managers, the programme office tends to be the centre of performance management. It is therefore
essential that the programme manager:
• Fully understands all of the concepts contained
in municipality’s outcomes-based performance
model.
• Ensures that the performance management
roadmap steps are implemented.
• Monitoring and evaluating programme and
project performance.
• Publishes performance information in a
variety of formats and media as required and
appropriate.

• Reviews and appraises performance of
individuals responsible for the programme
work as well as the projects and the project
work.
• Take management action, where necessary, to
address unacceptable variances in support of
the management action process.

9.7.4 Typical programme-level indicators

01

OUTCOME INDICATORS

These are the second-level indicators providing performance information with regard to the work
performed at project level, rolled up to the programme level. They include:
• Scope outcome indicators relevant to this
programme. For example a programme to
build laboratories at workshops will have an
indicators such as:
• Percentage (and number) of total laboratory
projects completed to date as a percentage of
total to be completed across all years of the
programme
• Percentage of laboratory projects completed
as a percentage of planned to be completed
to date

02

• Cumulative cost performance indicator for
all capital/ infrastructure projects under each
stand-alone programme.
• Cumulative schedule performance indicator
for all projects under each stand-alone
programme.
• Other relevant programme performance
outcome indicators that can be rolled up
across all projects. These indicators can
measure management of changes and
variations in scope, quality performance or
safety performance.

INPUT, ACTIVITY AND OUTPUT INDICATORS (APPLICABLE TO WORK
PERFORMED AT THE PROGRAMME LEVEL)

In addition to the outcome-level indicators discussed above, there are also work outputs to be
performed by the programme managers and their staff. The performance of this work is again
measured with output indicators. Typically these output indicators would be items such as:
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Percentage of
staff available
as a percentage
of planned staff
(input indicator)

03

Percentage of
issues elevated to
programme level
for management
action closed
(activity
indicator)

Cost performance
indicator of
professional
service provider
(PSP) appointed to
provide support
at this level (input
indicator)

Budget
performance
indicator of the
programme unit’s
own budget
(activity indicator)

FINANCIAL DATA

A financial report must be generated at regular intervals, which:
• Lists the packages completed together with
actual expenditure;
• Indicates the following for packages that have
advanced beyond the design development
stage but have not yet been completed:
• Budget for the financial year
• Actual expenditure to date

• Remaining budget for the year
• Forecast expenditure for the remainder of
the year
• Forecast over/under expenditure for the year;
• Indicates professional fees associated with a
project or package; and
• Enables “actual” versus “planned” expenditure
to be compared.

9.7.5 Project performance indicators
Typical project performance indicators are summarised in the following table:
TABLE 9.2: Summary – performance management indictors
INDICATOR

FORMULA

DESCRIPTION

Budget at completion (BAC)

Total PV for the project

Actual cost (AC)

Actual expense incurred

Percentage complete (PC)

Percentage complete

Planned value (PV)

Budgeted cost for the planned
amount of work
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INDICATOR

FORMULA

DESCRIPTION

Earned value (EV)

Measure of actual work performed
and the budgeted cost of this work
performed

Cost variance (CV)

Difference between earned value
and actual cost

Cost performance index (CPI)
(>1 = good)

Measure of the cost efficiency of
budgeted resources, expressed as a
ratio of earned value to actual cost

Schedule variance (SV)

Variance in PV of work scheduled
and EV of work performed

Schedule performance indicator
(SPI) (>1 = good)

Measure of schedule efficiency
expressed as the ratio of earned
value to planned value

Estimate at completion (EAC)
(original estimate was flawed)

Key indicator to determine whether
the budget is sufficient

Estimate to completion (ETC)

Estimate of the costs required to
complete the remaining balance of
work

9.8

Summary

The framework for infrastructure procurement and delivery introduced in this module separates
infrastructure procurement from the procurement of general goods and services, and furthermore
modernises and standardises infrastructure procurement and delivery processes, whilst emphasising
value for money outcomes.
Control frameworks for infrastructure procurement and delivery have been established, comprising
logical stages, end-of-stage gates where defined deliverables are required and decisions need to be
made prior to proceeding to the next stage. This module outlined the overarching control framework.
Module 10 focuses on the infrastructure procurement control framework in greater detail, and
provides guidance on the development of deliverables and allowable methods. Module 11 focuses
on infrastructure delivery processes.
Whilst focussing on infrastructure procurement and delivery management, this infrastructure
procurement and delivery framework features forward and backward linkages to a municipality’s
asset management and budgeting processes. This requires that asset management plans and the
strategic asset management plan described in Module 7, assess, prioritise and include capital and
operating programmes and projects in mSCOA format for approval. Prioritisation should be done
using objective decision criteria, guidance for which has been provided in Module 8.
This Module 9 also provides guidance on projects, programmes and portfolios, including matters
related to identification, packaging, governance and performance management.
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10

INFR ASTRUC TURE PROCUREMENT

10.1

Introduction

Procurement is the process which creates, manages and fulfils contracts in order to acquire goods
and services. It commences once the need for goods, services, engineering or construction works,
or decommissioning or disposals have been identified, and concludes once such goods have been
received, services, engineering or construction works, or decommissioning have been completed, or
assets disposed of. Procurement activities focus on:

Establishing
what
is to be
procured

Developing a
procurement
strategy

Producing
procurement
documentation

Soliciting and
evaluating
tender
offers (for
contracts
above the
threshold
for quotation
procedure)

Awarding and
administering
contracts

A procurement system comprises the following
four components as illustrated in Figure 10.1:
1. directives, rules and guidelines governing
procurement procedures, methods and
decisions;
2. procurement documents that contain terms
and conditions, procedures and requirements;
3. governance and quality arrangements and
requirements that manage and control
procurement; and
4. organisational policies that direct decisions
and actions relating to matters such as
the selection of procurement procedures,
targeted procurement, requirements for
the management of risk and organisational
arrangements related to the allocation of
procurement responsibilities.
Figure 10.1 further outlines six key activities involved in infrastructure procurement. The first activity,
establishing what is to be procured, sets the procurement process in motion. The procurement system
requires conscious decisions to be made to ensure the best possible procurement outcomes, not only
in terms of price and quality, but also to further key developmental objectives of importance to the
municipality. Activity 2 therefore requires the development of a tailored procurement strategy.
Activities 3 to 5 involve the soliciting of expressions of interest and tenders to participate in a specific
contract, project or programme, in accordance with the relevant conditions of tender. Activity
6 involves contract management. Conditions of contract stipulate rights and obligations of the
contracting parties as well as the procedures for the administration of the contract.
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Grant permission
to proceed
Approve strategies

Establish what is to be
procured

Approve procurement
document.
Confirm budget
availability.
Authorise next phase
of development

Decide on procurement
strategies

Approve tender
recommendations

Solicit tender offers

Accept offer
Approve waiving
of penalties/
damages, referral
of disputes, cost
and time overruns/
cancellation/
termination
and contract
amendment
Governance/quality
management
arrangements

Procurement policies
allocating responsibilities
and delegations

Evaluate tender offers

Procedures
for packaging,
contracting, pricing
and targeting
strategy, and
procurement
procedure
Rules governing
processes relating to
calls for expressions
of interest and
invitations to
submit tender offers

Procurement policies
guiding selection of
options and application

Procurement
documents which record
requirements and
procedures

Award contracts
Terms and
conditions and
administrative
procedures
Administer
contracts and
confirm compliance
with requirements
Activities which
establish the
procurement process

Procedures and methods

FIGURE 10:1: Components of a procurement
system

The system of infrastructure procurement is based on SANS 10845 Construction Procurement.

10.2

Control framework for infrastructure procurement

The control framework for infrastructure procurement contains procurement gates, framework
agreement gates, reporting points for interfacing with the CIDB register of projects, as well as a gate
for interfacing with the municipality’s financial management system. This framework stipulates six
activities, as follows:
•
•
•
•
•
•

Activity 1: Establish what is to be procured
Activity 2: Decide on procurement strategies
Activity 3: Solicit tender offers
Activity 4: Evaluate tender offers
Activity 5: Award contract
Activity 6: Administer contract and confirm
compliance with requirements

10.2

FG4

FG3

FG2

Upload data
on financial
management and
payment system

Invite quotations
from all framework
contractors

Activity 5: Award
contract

Activity 4: Evaluate
tender offers

Linkages with project and contract
management systems

F

E

D

C

B

A

Contract
amendment

Cancelation or
termination

Exceeding
authorised price
or time

Changes to price
or time above a
margin

Waiving of
penalties/damages
Referral of disputes

PG8 Approval for:

Acceptance of offer

Approval of
tender evaluation
recommendations

Authorisation to
proceed with next
phase

Confirmation of
budget

Approval of
procurement
documents

Approval of
strategies

Activity 2: Decide
on procurement
strategies

Activity 3: Solicit
tender offers

Permissions to start
process/proceed

Activity 1: Establish
what is to be
procured

Activity 6:Administer contract and confirm compliance
with requirements

Evaluation report

Documentation
review report

Backward linkages to stages for new
infrastructure and the rehabilitation,
refurbishment or alteration of existing
infrastructure (applies whenever
resources have been procured)

Authorisation for
issuing of order

Confirmation of
budget

Approval of
procurement
documents

Procurement not
addressed during
stage 2 (see Figure 1)

Are there justifiable
reasons for not inviting
quotations?

Is there more than one
framework contract covering
the same scope of work?

Confirmation of
reasons for not
inviting quotations
FG1

Issue
order

Framework
agreement in place?

Forward linkages from stages for new
infrastructure and the rehabilitation,
refurbishment or alterations of existing
infrastructure (applies whenever
resources need to be procured)

Legend
Pg1 to PG8 are
procurement gates
FG1 to FG4 are
framework agreement
gates R1 to R4 are
reports relating
to construction
works contracts
made on the CIDB
website in respect
of the advertising of
expressions of interest
(R2), award of a
contract (R3) or order,
and the cancellation
or termination of a
contract or order (R4)
FS1 is a financial
system gate A1 and
A2 are approval gates
for procurement
procedures

Tender evaluation
report

Evaluation report on
expressions of interest
or phase in a proposal
or competitive
negotiations
procedure

Documentation
review report

Approval to apply
confined market
procedure

Approval to apply
negotiated procedure

CIDMS Management Companion 2018 Section 10

FIGURE 10.2: Control framework for infrastructure procurement
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10.3
10.3.1

Initiating the procurement process
Establish what is to be procured

Establishing what is to be procured is generally done through the process of developing a
procurement strategy, which is described in Section 11.4. The process to be followed for goods and
services not addressed in a procurement strategy involves the preparation of a broad scope of work,
estimation of the financial value of the proposed procurement, and obtaining permission to start with
the procurement process (PG 1).

10.3.2

Procurement documentation review

Procurement documents to the review of. The approval of procurement documents at procurement
gate 3 or framework agreement gate 2 shall be based on the contents of a procurement documentation
review report. The procurement documentation review report shall:

List the names and
qualifications of
the team members

10.4
10.4.1

Confirm that the
documents are in
accordance with
the requirements
of this standard

Capture any
comments or
opinions which the
team may wish to
express

Recommend that
the procurement
documents be
accepted with or
without
modifications

Solicit and evaluate tender offers
Solicit tender offers

Having decided on a procurement strategy, the next procurement activity is to solicit tender offers.
This involves the preparation of procurement documents, obtaining approval for procurement
documents (PG3) and confirmation that there is budget for the procurement (PG4).
Once procurement gate 4 has been passed, the municipality or municipal entity may invite either
tender offers or expressions of interest. Tender submissions are received, opened and recorded.

10.4.2

Evaluate tender offers

This step involves the evaluation of tenders and preparation of a tender evaluation report, except in
for the qualified procedure, proposal procedure or competitive negotiations procedure, where the
following process is followed:

10.4
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Evaluate
and prepare
evaluation report
on submissions
received

Obtain
authorisation
to proceed with
next phase of the
tender process

Invite tender offers
from qualified
respondents or
selected tenderers

Open and record
submissions
received, and if
necessary, repeat
(a) to (d)

Authorisation to proceed with the next phase (procurement gate 5), the approval of tender evaluation
recommendations (procurement gate 6) and the authorisation for the issuing of an order (framework
agreement gate 4) shall be based on the contents of an evaluation report. The evaluation report shall
be prepared by one or more persons who are conversant with the nature and subject matter of the
procurement documents or the framework contract, and who are appropriately registered as built
environment professionals or as a professional project manager, as appropriate.

10.5
10.5.1

Award and administer contracts
Contract award

All contracts entered into with contractors
following a procurement process shall be in
writing, and all awards above the quotation
threshold in competitive selection and
competitive
negotiation
procurement
processes shall be published at least on:
• the municipality or municipal entity’s, or
Treasury’s website; or
• if required in terms of the Construction
Industry Development Board Act, on the CIDB’s
website.

At least the following information must be
included in the publication announcing the
award of a contract:
• contract number and title;
• a brief description of goods, works or service;
and
• the name of the successful tenderer, its B-BBEE
status level of contribution, and if practical,
the total of price at award, duration of contract
and the tender points scored during the tender
evaluation process.

The municipality or municipal entity must also notify unsuccessful tenderers of the outcome of the
tender process. The contract documentation is compiled, the contract is awarded (PG 7), contract
award data is captured onto the management system, and data is uploaded onto the financial
management and payment system.
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10.5.2

Contract management

The person responsible for the administration of the contract or an order on behalf of the
municipality or municipal entity as employer shall:
1. act as stated in the contract that is entered
into, subject to any constraints that may be
imposed by the employer or the employer’s
supply chain management policy for
infrastructure procurement and delivery
management, using any standard templates
that are provided for communications
required in terms of the contract; and
2. provide at least the following data within
two weeks of the award of a contract or an
order for capture on a contract management
system:
• name and contract particulars;
• the programme or project number, as
relevant;
• the contractual dates associated with the
contract or order;
• except in the case of very low value goods or
services contracts, a cash flow forecast;
• the agreed total of prices or forecasted total
of prices; and
• where applicable, whether or not provision
is made for price adjustment for inflation,
delay damages, performance bond and
retention, and if so, what the quantum or
estimated quantum of such provisions is;
• retain on a contract file, copies of certificates
of insurances, bonds and the like;
• make an assessment of the amount due to
the contractor
• where required in terms of the contract, or
review the contractor’s assessment of the
amount due and timeously certify payment;

10.6

• revise the estimates for price adjustment
for inflation where provided for, prepare an
updated cash flow for the remainder of the
contract based on the contractor’s schedule,
and capture these amounts together with
the amounts due to the contractor and the
retention amounts, if relevant, on a monthly
basis;
• provide the revised total of the prices or
completion date or delivery date for the
contract, or an order, within one week of a
contractor revising a forecast of the total
of prices, or an event being implemented,
which in terms of the contract increases
the total of prices or delays delivery or
completion, for capture on a contract
management system;
• manage, if relevant, the interface between
the contractor and those responsible
for providing client inputs where a
management, design and construct or
develop and construct contracting strategy
is utilised;
• develop and maintain a contract risk
register;
• provide a monthly report on events which,
in terms of the contract, cause the total of
prices to increase or the contract completion
date to be changed;
• report all insurance claims made within one
week of the claim being lodged; and
• make inputs, if applicable, to the close out
report in stage 9, including those relating
to cost norms, contractor performance and
the attainment, or not, of procurement
objectives.
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The person responsible for administering the contract shall also as necessary report on a monthly
basis on the following:

The attainment of key
performance indicators,
if any, provided for in the
contract or required by the
sponsor of the project or in
terms of legislation

10.6

The number of
improvement,
contravention and
prohibition notices issued
by the health and safety
agent

Incidents reportable in
terms of the Construction
Regulations issued in terms
of the Occupational Health
and Safety Act, briefly
indicating the nature
of the incident

Summary

The framework for infrastructure procurement for municipalities and municipal entities is based
on SANS 10845 Infrastructure Procurement, and presents a structured process for undertaking
infrastructure procurement. This framework requires a strategic approach to infrastructure
procurement, provides clarity on allowable procurement methods and forms of contract, provides
for framework contracts, and makes it possible to ensure that infrastructure of the right quality is
delivered and maintained. It further enables the setting of procurement targets, promotion of B-BBEE
and other developmental objectives. In short, it reforms public sector infrastructure delivery and
maintenance towards a better society.
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11

INFR ASTRUC TURE DELIVERY

11.1

Introduction

The control framework for infrastructure delivery was defined in Figure 9.1 in Module 9. The
process commences with project initiation (Stage 0), followed by nine stages culminating in
package completion at stage 9. There are a total of nine stage gates, each with a defined end-ofstage deliverable.

11.2

Stage 0: Project initiation

In Stage 0 (Project initiation) projects, or groups of projects having a similar high-level scope and
that address strategic needs, business risks or opportunities that relate to the municipality’s legislated
or sanctioned mandate, are appraised for acceptance into firstly sectoral asset management plans
and then the city’s strategic asset management plan. Such projects or programmes can be identified
in the process of preparing asset management plans, or such plans can accept project programme
proposals previously identified, or a combination of both.
The project or programme proposal will take the form of an initiation report that shall as a minimum:

Provide
a project
description
and high-level
scope of work

Outline key
issues and
solution
options
that were
interrogated

Outline
options
that were
evaluated

Indicate the
high-level
business case

Provide the
estimated
project cost
and indicative
high-level
schedule

However a project or programme proposal is included in a sectoral asset management plan, it must be
appraised using documented, objective decision criteria. Objective decision criteria can include factors
such as city strategic objectives, legislative compliance, national, provincial or regional priorities, risk
exposure and reduction, financial justification and level of stakeholder support. Guidance on deciding
objective decision criteria is provided in Module 8. The decision-making criteria, findings, assumptions
and recommendations shall be documented in the initiation report. Stage 0 is completed when the
initiation report is accepted.

11.3

Stage 1: Infrastructure planning

Sectoral asset management plans shall present a lifecycle plan for an asset portfolio(s) as defined
in the city’s asset management strategy, and this lifecycle plan shall present, amongst other items,
programmes, projects or packages that require implementation over a 30 year period, with sufficient
level of confidence for inclusion in the medium term expenditure framework. Such a lifecycle plan
shall, for each programme, project or package:

11.1
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Describe the
high-level
scope of work

Estimated
total project
cost, proposed
time schedule
and annual
budget
requirement

Geographical
location

Projects and programmes are generally and
preferably included in sectoral asset management
plans through acceptance of initiation reports and
represent the capital and operating requirements
of specific services and asset portfolios. The
decision to include projects or programmes into
the sectoral asset management plans was based
on objective decision criteria used to assess the
viability of projects and programmes. The totality
of needs from various sectors, services and asset
portfolios across the municipality may however
exceed available budget in the short to medium
term. It is also possible that whilst individual
projects or programmes at sector level may
have merit, they may not support or may even
contradict city strategic objectives, requirements
or initiatives.

11.4
11.4.1

Any known
encumbrances
and estimated
timeframes for
removing such
encumbrances

Be aligned
with all
prescribed
planning,
budgeting,
monitoring
and reporting
requirements

The strategic asset management plan therefore
prioritises and optimises the basket of project,
programme and package proposals as presented
in sectoral asset management plans, within
funding limits, considering amongst others city
strategic objectives and spatial priorities and by
prioritising projects and programmes through
corporate objective decision making criteria.
Following prioritisation in the strategic asset
management plan, sectoral asset management
plans are aligned to the strategic asset
management plan, and both sets of plans are
approved, at which point stage 1 is complete.

Stage 2: Decide on procurement strategies
Delivery management strategy

The municipality or municipal entity needs to develop a delivery management strategy that indicates
how needs are to be met for each category of spend through delivery mechanisms such a public
private partnership, another organ of state on an agency basis, another organ of state’s framework
agreement, own resources or own procurement system.
The delivery management strategy is informed by a spend and by organisational and market analysis.
Note that delivery management strategies can be established at city-level, service or asset portfolio
level, project or programme level, or even regional level as shown in Table 11.1:

11.2
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TABLE 11.1: Hierarchy of delivery management strategies
LEVEL OF DELIVERY
INCLUDED
MANAGEMENT
IN…
STRATEGY

City-level / corporate
level

FOCUS

• Overall city spending power and spend by category
• Political and policy preferences and dictates (e.g. promoting SMMEs
and employment creation)
• City long term resilience
Strategic asset • Key risks and opportunities (e.g. limited number of CIDB Grade 9 & 10
management
contractors in the local economy, opportunities for economy of scale
plan
in consolidating mechanical and electrical work across asset portfolios
• Infrastructure investment as a lever to achieve city strategic objectives
Guidance on key considerations in deciding on service delivery models is
provided in Figure 12.6 of Module 12.

Service / sector level

Sectoral asset
management
plan

• Interprets and supports overarching city strategic objectives
• Service delivery model, supply chain and asset portfolio optimisation
• Cost-effective and efficient service delivery

Project / programme
level

Project /
programme
business plan

• Delivery mechanism in support of stated project or programme
strategic objectives
• Satisfying unique requirements (e.g. community preferences for local
labour absorption in construction or maintenance works in their area)

11.4.2

Spend analysis

A spend analysis, done correctly, allows the city to identify opportunities to leverage buying power,
reduce costs, improve operational performance and provide better management and oversight of
suppliers, while improving relationships with internal and external stakeholders. The following
methodology may be used to undertake the spend analysis, based on lifecycle needs presented in
the lifecycle plans of sectoral asset management plans:
1. Determine needs at asset group type
level (e.g. new landfill site or an electricity
substation) for capital works and at asset
type level for maintenance works, following
a bottom-up analysis approach (from
component level upwards) for existing assets,
and a top-down approach for new asset
requirements.
2. Categorise the clusters into categories of
spend, based on their commonality in respect
of the following attributes, as relevant and
quantify the level of spend per category:
3. Identify spatial locations of needs per
category of spend.
• Type of lifecycle activity (e.g. new asset
creation, maintenance, renewal, upgrading
or disposal)

11.3

• Expenditure classification (capital or
operating)
• One-of-a-kind projects or repetitive projects
• Potential for standardisation (e.g. high,
medium and low)
• Time schedule urgency (e.g. high, medium,
low)
• Organisational and managerial complexity
(e.g. high, medium or low)
• Technical complexity or level of innovation
(e.g. high, medium or low)
4. Identify needs which may occur
simultaneously on the same site.
5. List the high-level work activities (scope of
work)
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11.4.3

Organisational analysis

The organisational analysis determines the city’s organisation capacity, capability and appetite to
deliver projects and programmes. Cities should consider all relevant factors related to organisational
capacity and capability, inclusive of:
1. Cradle-to-grave capabilities to deliver and
maintain assets, per service/asset portfolio, to
the level of asset group type
2. Type and level of professionals, artisans,
labourers and other occupations required,
available and whether the organisation
possesses the right/surplus/deficit in capacity,

and predicted short to medium shifts in such
capacity
3. Fixed productive capacity e.g. own workshops,
depots, stores, fleet and specialised equipment
4. Organisational funding capacity.

The organisational analysis should also identify the organisation’s appetite for issues such as:

Increasing capacity

11.4.4

Putting new
capabilities in place

Making use of
private finance

Risk appetite:
assuming or
transferring risk to
other parties

Market analysis

The market analysis describes the capabilities and characteristics of the market in relation to the
spend needs of the city. Consequently, the market analysis generally mirrors the aspects considered
in the spend analysis and includes consideration of similar aspects as identified for the spend analysis
(capabilities and capacities).
Additional aspects to consider include:
• The number and grading of local contractors
registered on the CIDB register of contractors
(limited/adequate/more than sufficient).

• The extent to which the market is already
involved in infrastructure delivery, per service/
asset portfolio and across the lifecycle.
Specifically analyse the following:
• The existence of PPPs
• Private facilities owned and operated by
external agents, providing municipal services
e.g. private landfill sites
• The extent to which services are already
outsourced or provided under agreement
(agency or otherwise) by external parties
• Framework agreements in place but not yet
utilised
• Specific opportunities or risks.
• Needs of the local economy.

11.4
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11.4.5

01

Procurement strategy
GENERAL

A procurement strategy contains the selected packaging, contracting, pricing and targeting strategy,
as well as the procurement procedure for a particular procurement. The procurement strategy must
be informed by the spend, organisational and market analysis and include the rationale for selecting
a particular option. As with the delivery management strategy, procurement strategies can be
developed at various levels (city/corporate, service/asset portfolio or project/ programme levels).
Stage 2 is complete when the delivery and procurement strategy is approved.

02

ESTABLISH OPPORTUNITIES FOR USING PROCUREMENT TO PROMOTE
DEVELOPMENTAL PROCUREMENT POLICIES AND TARGETING STRATEGY

Municipalities and municipal entities must promote broad-based black economic empowerment
(BBBEE) in accordance with the provisions of the Broad-Based Black Economic Empowerment
Act and to also, where appropriate, promote work opportunities for targeted groups and national
development goals.

03

CONTRACTING AND PRICING STRATEGY

Municipalities and municipal entities should select appropriate contracting and pricing strategies
for each package to be procured. Municipalities and municipal entities may select from the standard
forms of contract for the delivery and maintenance of infrastructure listed in Table 11.2, as suited for
intended use.
TABLE 11.2: Approved forms of contract related to the delivery and maintenance of infrastructure
FORM OF CONTRACT

CODE

INTENDED USAGE

Construction Industry Development Board (CIDB)
CIDB Standard Professional
Service Contract

SPSC

Professional services

CIDB General Conditions of
Purchase

-

An order form type of contract for low-value goods without any
incidental work or services on or before a specified date being
required.

CIDB Contract for the Supply and
Delivery of Goods

Simple, regional purchase of readily available materials or
commodities which requires almost no management of the
buying and delivery process, minimal testing, installation and
commissioning on delivery.

CIDB General Conditions of
Service

An order form type of contract where low-value services on or before
a specified date are required.

-

International Federation of Consulting Engineers (FIDIC)
FIDIC Short Form of Contract

Green
Book

Building or engineering works of relatively small capital value, or for
relatively simple or repetitive work, or for work of short duration. Use
for design by employer or contractor-designed works.

FIDIC Conditions of Contract for
Construction for Building and
Engineering Works designed by
the Employer

Red
Book

Building or engineering works designed by the employer (The works
may include some element of contractor-designed works.)
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FORM OF CONTRACT

CODE

INTENDED USAGE

International Federation of Consulting Engineers (FIDIC)
FIDIC Conditions of Contract
for plant and design-build
for electrical and mechanical
plant, and for building and
engineering works, designed by
the contractor

Yellow
Book

The provision of electrical or mechanical plant and the design and
construction of building or engineering works.

FIDIC Conditions of Contract for
EPC Turnkey Projects

Silver
Book

The provision on a design and construct (turnkey) basis of a process
or power plant, of a factory or similar facility or an infrastructure
project or other type of development.

FIDIC Conditions of Contract
for Design, Build and Operate
Projects

Gold
Book

“Green field” building or engineering works which are delivered
in terms of a traditional design, build and operate sequence with
a 20-year operation period. (The contractor has no responsibility
for the financing of the project/package or its ultimate commercial
success.)

South African Institution of Civil Engineering (SAICE)
SAICE General Conditions of
Contract for Construction Works

GCC

Engineering and construction, including any level of design
responsibility

Joint Building Contracts Committee (JBCC)
JBCC Principal Building
Agreement

PBA

Buildings and related site works designed by the employer.

JBCC Minor Works Agreement

MWA

Buildings and related site works of simple content designed by the
employer

NEC3 Engineering and
Construction Contract

ECC

Engineering and construction including any level of design
responsibility.

NEC3 Engineering and
Construction Short Contract

ECSC

Engineering and construction which do not require sophisticated
management techniques, comprise straightforward work and
impose only low risks on both the employer and contractor.

NEC3 Professional Services
Contract

PSC

Professional services, such as engineering, design or consultancy
advice.

NEC3 Professional Services Short
Contract

PSSC

Professional services which do not require sophisticated
management techniques, comprise straightforward work and
impose only low risks on both the employer and consultant.

NEC3 Term Service Contract

TSC

Manage and provide a service over a period of time.

NEC3 Term Service Short
Contract

TSSC

Manage and provide a service over a period of time, or provide
a service which does not require sophisticated management
techniques, comprise straightforward work and impose only low
risks on both the employer and contractor.

NEC3 Supply Contract

SC

Local and international procurement of high-value goods and
related services, including design.

NEC3 Supply Short Contract

SSC

Local and international procurement of goods under a single order
or on a batch order basis and is suitable for use with contracts which
do not require sophisticated management techniques and impose
only low risks on both the purchaser and the supplier.

Institution of Civil Engineers (ICE)
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Different types of pricing strategies are listed in Table 11.3 below. When selecting a strategy, consider
amongst others the following:
• The risks related to the delivery of the project,
and the optimal allocation of risk between the
contracting parties;
• The level of innovation required;
• The extent to which information is complete,
and will allow accurate estimation of costs to
be incurred in delivering or maintaining the
infrastructure;

• The time required to execute the contract;
• Allowing for suitable flexibility to
accommodate scope changes at reasonable
cost; and
• Overall project complexity.

TABLE 11.3: Price-based and cost-based pricing strategies
PRICING
STRATEGY

DESCRIPTION

CLIENT’S RISK
EXPOSURE TO
PRICE INCREASES

Price-based strategies
Lump sum

Contract in which a contractor is paid a lump sum to perform the works.
(Interim payments reflecting the progress made towards the completion None
of the works may be made.)

Bill of
quantities

Contract in which a bill of quantities lists the items of work and the
estimated/measured quantities and rates associated with each item to
allow contractors to be paid, at regular intervals, an amount equal to
the agreed rate for the work multiplied by the quantity of work actually
completed.

Price list/price
schedule

Contract in which a contractor is paid the price for each lump sum item in
the price list/schedule that has been completed and, where a quantity is Risk is limited to
stated in the price list/schedule, an amount calculated by multiplying the increase in quantities
quantity which the contractor has completed by the rate.

Activity
schedule

Contract in which the contractor breaks the scope of work down into
activities, which are linked to a programme, method statements and
resources and prices each activity as a lump sum, which he is paid on None
completion of the activity. The total of the activity prices is the lump sum
price for the contract work.

At risk for increases in
quantities, and errors
and omissions in the
bill of quantities

Cost-based strategies
Cost
reimbursable

At full risk unless cost
Contract in which the contractor is paid for his actual expenditure plus
is disallowed in the
a percentage or fee.
contract

Target cost

Cost reimbursable contract in which a target price is estimated and on
completion of the works the difference between the target price and the
actual cost is apportioned between the employer and contractor on an
agreed basis.

04

At risk for a portion of
the cost as well as the
fee in excess of the
agreed target price

FRAMEWORK AGREEMENTS

A framework agreement is an agreement between an organ of state and one or more contractors that
establishes the terms governing orders to be awarded during a given period, in particular with regard
to price and, where appropriate, the quantity envisaged. Municipalities may enter into framework
agreements with contractors by:
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• Inviting tender offers to enter into a suitable
contract for the required work, using stringent
eligibility and evaluation criteria to ensure
that contracts are entered into with only
those contractors who have the capability
and capacity to provide the required goods,
services or works; and

05

• Entering into a limited number of contracts
based on the projected demand and
geographic location for such goods, services
or works.

PROCUREMENT METHODS AND
PROCEDURES

The following standard procurement methods and procedures are allowed:
TABLE 11:4: Methods for evaluating submissions
METHOD
REFERENCE
Method 1
Method 2
Method 3
Method 4

DESCRIPTION
Financial offer
Financial offer and quality
Financial offer and preferences
Financial offer, quality and preferences

TABLE 11.5: Conditions under which procedures provided for in SANS 10845-1 may be utilised
PROCEDURE

CONDITIONS WHICH NEED TO BE SATISFIED IN ORDER TO UTILISE THE PROCEDURE

Competitive selection procedure
Nominated
procedure

Any procurement, the estimated value of which does not exceed a threshold in Table 11.6.

Open
procedure

Any procurement, except where the cost of advertising or the evaluation of a large number of
tender submissions is disproportionate to the value of the work.
Any procurement where:

Qualified
procedure

1. a contract requires for its execution a high degree of specialised input, or requires skills and
expertise that are not readily available;
2. a contract requires for its execution exceptional management skills or quality;
3. a tender submission requires significant tenderer inputs in order to respond appropriately to
requirements so that a financial offer may be determined;
4. it is desirable, in a large programme or project, to link packages of work to tenderers who have
the appropriate capacity and capability to compete against one another;
5. the time and cost required to examine and evaluate a large number of tender offers would be
disproportionate to the procurement;
6. for practical reasons, it is necessary to limit the number of tender submissions that are
received; or
7. the goods or services are not freely available in the market, or are manufactured solely for the
organ of state in accordance with that organ of state’s own specifications.

Quotation
procedure

Any procurement where the estimated value does not exceed a threshold stated in Table 11.6.

Two-envelope
system

Services where tenderers are required to develop and price proposals to satisfy a broad scope
of work.
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PROCEDURE

CONDITIONS WHICH NEED TO BE SATISFIED IN ORDER TO UTILISE THE PROCEDURE

Competitive selection procedure
Proposal
procedure
using the twostage system
Shopping
procedure

Option Any procurement in which tenderers are required to submit technical proposals and, if
1
required, cost parameters around which a contract may be negotiated
Any procurement in which tenderers are invited to submit technical proposals in
Option
the first stage and to submit tender offers based on procurement documents issued
2
during the second stage
Procurement which involves readily available goods and does not exceed the threshold value
stated in Table 11.6
As for open competitive negotiations, but where:

Restricted
competitive
negotiations

1. a contract requires for its execution a high degree of specialised input, or requires skills and
expertise that are not readily available;
2. a contract requires for its execution exceptional management skills or quality;
3. a tender submission requires significant tenderer inputs in order to respond appropriately to
requirements so that a financial offer may be determined;
4. the time and cost required to examine and evaluate a large number of tender offers would be
disproportionate to the procurement;
5. for practical reasons, it is necessary to limit the number of tender submissions that are
received; or
6. a target price is tendered and finalised prior to the award of the contract.
Any procurement where:

Open
competitive
negotiations

1. it is not feasible to formulate detailed specifications for the work or to identify the characteristics
of goods or works to obtain the most satisfactory solution to procurement needs;
2. there are various possible means of satisfying procurement needs;
3. the technical character of the goods or works, or the nature of the services, warrants the use
of competitive negotiations to realise the most satisfactory solution to procurement needs;
4. the purpose of the contract is research, experimentation, study or development; or
5. all of the tenders received in a competitive selection procedure are nonresponsive and the
calling for fresh tenders is likely to result in a similar outcome.

Negotiated procedure
Any procurement where:
1. a rapid response is required due to the presence of, or the imminent risk of, an extreme or
emergency situation arising from:
• human injury or death;
• human suffering or deprivation of human rights;
• serious damage to property or financial loss;
• livestock or animal injury, suffering or death;
• serious environmental damage or degradation; or
• interruption of essential services.
2. the required goods, services or works cannot technically or economically be separated from
another contract previously performed by a specific contractor;
3. only one contractor has been identified as possessing the necessary experience and
qualifications or product to deliver value for money in relation to a particular need;
4. the services, goods or works do not exceed a threshold value stated in Table 11.6;
5. the service or works being procured are largely identical to work previously executed by that
contractor and it is not in the interest of the public or the organ of state to solicit other tender
offers;
6. a professional service contract does not exceed a threshold value stated in Table 11.6 and but
can be based on time and proven cost;
7. the nature of the works, goods or services, or the risks attached thereto, do not permit prior
overall pricing; or
8. only one responsive tender is received.
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TABLE 11.6: Threshold amounts applicable to procurement procedures
PROCEDURE (SEE
TABLE 11.5 AND SANS
10845-1)

Negotiated

CONDITIONS WHICH NEED TO BE
SATISFIED IN ORDER TO UTILISE THE
PROGRAM

THRESHOLD FOR A
MUNICIPALITY OR A
MUNICIPAL ENTITY
(RAND INCLUDING VAT)

The services, goods or works have a value not
exceeding a threshold

R 75 000

A professional service contract has a value not
exceeding a threshold

R 200 000

Nominated procedure

Any procurement not exceeding a threshold

Quotation procedure

Any procurement where the estimated value
does not exceed a threshold

R 200 000

Shopping procedure

Supplies contract which involves readily
available goods not exceeding a threshold

R 10 000

11.5
11.5.1		

R 1 500 000

Stage 3: Prefeasibility
From portfolio planning to project planning

Stage 1 (infrastructure planning) and stage 2 (strategic resourcing) focussed on portfolio planning
processes. Stage 3 (prefeasibility) and stage 4 (feasibility) are concerned with project planning
processes. Stage 3 involves the formulation of a strategic brief that defines needs, project objectives,
acceptance criteria, and client priorities and desired outcomes, and that establishes the basis for the
development of the concept report for one or more packages.
Prefeasibility and feasibility reports developed during Stages 3 and 4 are required on major capital
projects or projects:
• That involve significant capital investment over
several years exceeding a defined threshold
value;
• Are not of a process-based, repetitive or fairly
standardised nature where the risk of failing
to achieve time, cost and quality objectives is
relatively high;
• Are not building projects with or without
related site works;
• Such reports may furthermore be required
when infrastructure has significant staffing and
operation costs, and the implications thereof
need to be understood before a decision is
taken to proceed with an infrastructure project;
or when

• The municipality or municipal entity’s
infrastructure procurement and delivery SCM
policy requires the production of prefeasibility
and feasibility reports during stages 3 and 4
respectively.

Stages 3 (preparation and briefing) and 4 (concept and viability) need to be repeated for each package
if the acceptance at Stage 4 is for the acceptance of a project comprising a number of packages which
are to be delivered over time.
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11.5.2

Strategic brief

The strategic brief shall as necessary:
1. confirm the scope of the package and identify
any constraints, including those relating to
occupational health and safety;
2. establish the project criteria, including the
performance and reliability requirements,
design life, service life of components,
function, maintenance and replacement
requirements, mix of uses, scale, location,
quality, value, time, safety, health,
environment and sustainability;
3. identify procedures, organisational structure,
key constraints, statutory permissions (e.g.

environmental, heritage, social, planning,
building control), and utility approvals,
policies (e.g. environmental, developmental,
social, maintenance or facilities management)
and strategies to take the package forward;
4. Identify risks that need to be mitigated;
5. identify interfaces between packages as
necessary; and
6. establish the control budget for the package,
ownership costs and schedule for the package
or series of packages.

The prefeasibility study shall as necessary:

Document the
owner or user
requirements
specification

Shortlist
the options
that were
considered

Provide a
preliminary
design for
study options

Provide
preliminary
capital
estimate and
the proposed
schedule

Present
the study
outcomes

Stage 3 is complete when the prefeasibility report or the strategic brief, as required, is accepted.

11.6

Stage 4: Feasibility

Stage 4 builds on the work done in stage 3, and develops a concept report which establishes the
detailed brief, scope, scale, form and control budget and that describes the integrated concept for
one or more packages.
A feasibility report shall as a minimum provide
the following:
1. Details regarding the preparatory work
covering:
• a needs and demand analysis with output
specifications; and
• an options analysis;
2. A viability evaluation covering:
• a financial analysis; and
• an economic analysis, if necessary;
3. A risk assessment and sensitivity analysis;

11.11

4. A professional analysis covering:
• a technology options assessment;
• an environmental impact assessment; and
• a regulatory due diligence;
5. Implementation readiness assessment
covering:
• institutional capacity; and
• a procurement plan
Stage 4 is complete when the feasibility report or
the concept report, as required, is accepted.
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11.7
11.7.1

Stage 5: Design development
From project planning to detailed design

Stage 5, design development, and stage 6, design documentation, comprise detailed design processes
during which the solution is developed to such a point that site processes can be actioned thereafter.
Detailed design during Stage 5 involves the selection of materials and components. This is often an
iterative process of suggesting a component, examining its predicted performance against the brief,
and modifying selections if required.
Wherever practical and feasible, designs should
consider asset maintainability as appropriate
given current technologies, costs and relevant
legislation, standards and codes of practice.
The output of stage 5 is a design development
report that develops in detail the approved
concept to finalise the design and definition
criteria, sets out the integrated developed design,
and contains the cost plan and schedule for one
or more packages. The design development
report translates the concept report into a
document that describes what is to be delivered.
The report must describe how structures, services
or buildings and related site works, systems,
subsystems, assemblies and components are to
be safely constructed, commissioned, function
and maintained.

11.7.2

Outline specifications should be prepared to
sufficient detail to understand the operation
and maintenance implications of the design and
compatibility with existing systems, plant and
equipment. The design should fit the budget
parameters established. To meet the brief,
adjustment of either the budget or the service
life requirements may be necessary. Where a
specification is adjusted to meet cost constraints,
the maintenance and operation implications
should also be considered.
Record information describes what has been
delivered. Record information is therefore an
after-the-fact updated version of the design
development report.

Design development report

The design development report shall as necessary:
• develop in detail the accepted concept to
finalise the design and definition criteria;
• establish the detailed form, character, function
and costings;
• define all components in terms of overall
size, typical detail, performance and outline
specification;

• describe how infrastructure, or elements or
components thereof, are to function, how
they are to be safely constructed, how they
are to be maintained and how they are to be
commissioned; and
• confirm that the package or series of packages
can be completed within the control budget or
propose a revision to the control budget.

Outline specifications shall be in sufficient detail to enable a view to be taken on the operation and
maintenance implications of the design and the compatibility with existing plant and equipment.
Stage 5 is complete when the design development report is accepted.
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11.8
11.8.1

Stage 6: Design documentation
Stage 6.A: Production information

Production information is developed during stage 6A of the design documentation stage. This
includes the detailing, performance definition, specification, sizing and positioning of all systems
and components, enabling either construction where the contractor is able to build directly from the
information prepared or the production of manufacturing and installation information for construction.

11.8.2

Stage 6.B: Manufacture, fabrication and construction information

The information generated in stage 6A enables manufacture, fabrication and construction
information to be produced during stage 6B by or on behalf of the contractor, based on the
production that is information-provided. This information enables manufacture, fabrication or
construction to take place.
Stage 6 is complete when the manufacture, fabrication and construction information is accepted as
being in accordance with the production information.

11.9
11.9.1

Stage 7: Works
From detailed design processes to site processes

Stage 7 signifies the move from detailed design processes through to site processes. Site processes
commence with stage 7: works and end with stage 8: asset handover.

11.9.2

Typical works’ activities

The objective of the works process is to construct or deliver and install the works as per the
approved production information (e.g. specifications, etc.). The “start” and “finish” milestones
for this stage are usually contractually defined and therefore subject to the form of contract
prescribed in the tender documentation. There are three basic milestones commonly associated
with constructions works, namely:

Giving access to the site
by the client so that the
contractor can commence
with the works

11.13

Completing the works so
that the client or intended
operator can occupy or
use the works

Correcting all defects
before the end of the
defects liability period.
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The following activities are typically undertaken during stage 7 (works) in relation to the works:
• Provide temporary works.
• Provide permanent works in accordance with
the contract.
• Manage risks associated with health, safety and
the environment on the site.
• Confirm that design intent is met.

• Correct notified defects which prevented the
client or end user from using the works and
others from doing their work.
• Stage 7 can also include the design, supply and
installation of plant which is incorporated into
the works.

The contract entered into regulates the responsibilities and behaviour of the parties to the contract,
and the person responsible for the administration of the contract on behalf of the municipality or
municipal entity shall act as stated in such contract.

11.9.3

Works completion

Stage 7 is complete when:
1. completion of the works is certified in accordance with the provisions of the contract; or
2. the goods and associated services are certified as being delivered in accordance with the
provisions of the contract.

11.10
11.10.1

Stage 8: Handover
Commissioning

Commissioning is a collaborative process for planning, delivering and operating works that function
as intended. Where the assets created, installed, renewed, upgraded or reconfigured form part of a
larger system or network of assets, commissioning procedures need to be scheduled in relation to
other services, processes or construction activities. This requires that interdependency requirements
are identified and considered as early in the project as possible, as they need to be included in the
designer’s outputs. Integrated commissioning along the following lines is recommended:
PRECOMMISSIONING CHECKLIST

Identify all
commissionable
systems

Establish the
commissioning
hierarchy, i.e. the
priorities and the
interrelationships
between systems

Compile
commissioning
documentation,
making reference
to statutory
requirements
where applicable

Plan the
commissioning
and ensure
adequate time
allocation.
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COMMISSIONING CHECKLIST

Ensure that construction
is complete and that
identified defects have
been dealt with

11.10.2

Ensure that all
commissionable systems
are operational, e.g. that
pipelines have been
cleaned and infrastructure
services connected

Operate the works that
are to be commissioned at
the identified loading and
simulate all eventualities
to ensure proper
operation

Training

The handover stage shall include, as appropriate, the training of staff responsible for the operation
of the delivered infrastructure. The draft National Immovable Asset Maintenance Management
Standard also requires that entities (such as municipalities and municipal entities), require suppliers
and contractors to provide maintenance manuals and training, as appropriate, on the maintenance of
new immovable assets.

11.10.3

Safeguarding of works

It must be stressed that there is a difference
between achieving completion of the works in
accordance with the provisions of the contract
and the handing over of the works to the owner,
end user or those responsible for the operation
and maintenance of the works. Upon completion,
or soon thereafter, risks associated with loss of or
wear or damage to the works are no longer borne
by the contractor. It may therefore be necessary
to make arrangements to secure and safeguard
the works from the time that the contractor’s
liabilities cease until the time that the works are
handed over.
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CIDMS Management Companion 2018 Section 11

11.10.4

Record information

It must be stressed that there is a difference between achieving completion of the works in accordance
with the provisions of the contract and the handing over of the works to the owner, end user or those
responsible for the operation and maintenance of the works. Upon completion, or soon thereafter,
risks associated with loss of or wear or damage to the works are no longer borne by the contractor. It
may therefore be necessary to make arrangements to secure and safeguard the works from the time
that the contractor’s liabilities cease until the time that the works are handed over.
The objectives of record information include
the following:
• Provide those responsible for the operation,
maintenance and management of the asset(s)
with sufficient information to effectively
understand, budget, operate, care for, maintain
and monitor the performance of the asset.
• Provide information pertaining to the
planning and design of the works to inform
refurbishments, alterations, modifications,
renovations and additions that may be
required from time to time.
• To accurately locate the asset(s), measure
its extent and value, and capture associated
information such as asset attribute information
in the asset register (see Module 3 for asset
data requirements).

11.10.5

Record information shall as relevant:
• accurately document the condition of the
completed works associated with a package;
• accurately document the works as constructed
or completed;
• contain information on the care and servicing
requirements for the works or a portion thereof;
• contain information or instructions on the use
of plant and equipment;
• confirm the performance requirements of the
design development report and production
information;
• contain certificates confirming compliance
with legislation, statutory permissions and the
like; and
• contain guarantees that extend beyond the
defects liability period provided for in the
package.

Updating of the asset register

It is the project manager’s responsibility to provide the finance department with all necessary
information, data and supporting documentation to update the asset register. It should include all
details relating to the completed works as required by the city’s approved asset management policy
and procedures. Depending on internal arrangements, the project manager may also need to provide
asset documentation and data to asset custodian departments, e.g. water treatment works as-built
drawings and O&M manuals are handed to the water and sanitation department.
GRAP 17: Property, Plant and Equipment, requires that assets must be recognised (taken up in the
asset register) when they become available for use. In practice, assets or parts of the works may
become available for use prior to completion of stage 9 (close out). Whenever this happens, whether
the asset(s) is used or not, those responsible for the maintenance and updating of the asset register
should be notified.

11.10.6

Completion of stage 8

Stage 8 is completed when the owner or end user accepts liability for the works.
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11.11
11.11.1

Stage 9: Close out
Close out report

The close out report for the package shall outline what was achieved in terms of at least the following:

The performance
parameters outlined in
Section 12 of the SIPDM
(Assessment of supply
chain management
performance)

Unit costs of completed
work or major
components thereof

Key performance
indicators relating to
developmental objectives

The close out report shall make suggestions for improvements on future packages of a similar nature.
Such a report should also comment on the performance of the contractor and, if relevant, include
building tuning or similar reports.

11.11.2

Completion of stage 9

Stage 9 is complete when, as relevant, defects certificates or certificates of final completion are issued
in terms of the contract, the final amount due to the contractor in terms of the contract is certified and
the close out report is accepted.

11.12

Conclusion

The SIPDM provides a logical framework for infrastructure delivery management. This framework
provides both a “roadmap” for infrastructure delivery as a high-level process, and a control
framework to ensure that value for money is delivered in a timely manner. The process commences
with project initiation (stage 0) and terminates at conclusion of stage 9 (package completion
and close out). These stages are sequentially grouped into portfolio planning processes, project
planning processes, detailed design processes, site processes and close out processes. Specific
steps and activities within these processes and stages may depend on the nature of the project
itself and the form of contract selected.
Processes within infrastructure delivery may, depending on the nature, complexity and availability of
information, be iterative in nature. There are also strong linkages with the asset management system
(e.g. asset management plans as part of portfolio planning in stage 0 and 1, and updating of the
asset register in stage 8), the infrastructure procurement framework and the municipality or municipal
entity’s financial system.
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12

ENABLERS

12.1

Introduction

Enablers for management of assets include the following:

Asset
management
leadership
and
teams

12.2
12.2.1

Asset
management
plans

Asset
management
information
systems

Service
provision
models

Audit, review
and
improvement

Asset management leadership, organisation and people
Asset management leadership

SANS 55001 establishes the following responsibilities for asset management leadership:
1. Interpret organisational objectives and
stakeholder requirements, and establish the
asset management purpose and direction
through the asset management policy, the
strategic asset management plan and asset
management objectives.
2. Ensure that the asset management system
is established and integrated into the city’s
business processes (e.g. Financial, HR and IT).
3. Facilitate “whole of organisation” approach
and promote cross-functional collaboration,
alignment and integration.
4. Ensure that the asset management risk
approach is aligned with the city’s corporate
approach to risk management.

5. Ensure that sufficient resources are available
for the asset management system, so
that asset management objectives can be
delivered.
6. Communicate the importance of effective
asset management and of conforming to asset
management system requirements.
7. Direct and support people contributing to
the effectiveness of the asset management
system.
8. Ensure that the asset management system
achieves its intended outcomes.
9. Promote continual improvement in asset
management practice.

Effecting organisational level change requires strong leadership at a high level, with commitment
from Council, the city manager and the executive team reporting directly to the city manager. High
performance organisations however feature more than strong leaders in executive positions, they are
characterised by leadership at all levels and empowered teams.

12.1
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12.2.2

01

Organisation structure
FACTORS SHAPING DECISIONS ON ASSET
MANAGEMENT ORGANISATION STRUCTURE

There are a number of factors which shape the decision on the appropriate asset management
structure and organisational arrangements for cities. These include:
• The macro organisation structure of the city.
• The availability of skilled asset management
professionals as well as funding available to
source such professionals if not already in the
organisation.
• The use of external specialists and other
service providers in the delivery of asset
management capability.
• The role and function of the corporate
asset manager and/or asset management
committees and teams.

• Related to the above, the extent to which asset
management functions are centralised or
decentralised.
• The most appropriate asset management
delivery model is: (1) function-based, (2)
service or asset-based or (3) some combination
thereof.

A key consideration that arises is whether the asset management function must be centralised
or decentralised.
TABLE 12.1: Benefits and drawbacks of centralised asset management
BENEFITS

DRAWBACKS

Facilitates a holistic, integrated city-wide approach to AM practitioners in the Central Asset Management
asset management
Unit may not possess detailed asset-specific technical
knowledge
A dedicated team of asset management expertise

If not well-integrated, the AM planning function and the
operational service delivery functions may diverge

Focused on holistic asset management and forward The Central Asset Management Unit does not have line
planning, without the distractions of operational authority over departments and individuals on which
concerns and crises
they rely for data, other inputs and delivery
Considering the shortage of skilled AM practitioners,
this model enables the utilisation of scarce expertise

Cities tend to have multiple asset portfolios
assigned to various departments. Since asset
management demands an integrated, holistic
approach, some functions should be centralised.
The following table indicates which functions
should be centralised (performed at a corporate
level, listed under the column “Central Asset
Management Unit”) and which functions are
best performed by first line service delivery, asset
intensive departments holding asset portfolios
e.g. the Water and Sanitation Department.
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TABLE 12.2: High-level asset management functions to be centralised or decentralised
FUNCTION

NORMALLY BEST PERFORMED BY…
CENTRALISED

DEPARTMENTS

AM POLICY AND AM STRATEGY
Preparation, maintenance and updating of AM policy
Preparation, maintenance and updating of the strategic asset
management plan
Establishment, review, updating and communication of corporate AM
decisionmaking
Establishment, maintenance and updating of the corporate customer
classification system
Preparation, review, updating and communication of the city-level
customer growth forecast model
Spatial apportionment of future customer growth and
communication of modelled results
Sectoral interpretation of customer growth forecasts and the spatial
impacts thereof, and analysing and quantifying demand for the
service
Shutdown and outage strategy
ASSET DATA MODEL AND ASSET REGISTER
Establishment, maintenance, review and updating of the asset data
model
Establishment, maintenance and updating of the corporate, GRAPcompliant asset register
Establishment, maintenance and updating of a corporate electronic
AM system
Asset specialist studies (e.g. capacity, performance and structural
assessment and deterioration studies)
LEVELS AND STANDARDS OF SERVICE
Model or template for standard service attributes
City customer services charter
Determination, implementation, monitoring and reporting on servicespecific levels and standards of service
ASSET MANAGEMENT PLANS
Establishment, communication, review and updating of AM plan
templates
Selection of appropriate asset solutions, operating and maintenance
regimes and preparation of asset lifecycle strategies
Preparation of AM plans
Implementation of AM plan
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NORMALLY BEST PERFORMED BY…

FUNCTION

CENTRALISED

DEPARTMENTS

RISK MANAGEMENT
Documented approach and methodology for immovable asset risk
management aligned to corporate risk management approach, and
communication thereof
City-level risk profiling of the AM system and of asset portfolios
Contingency planning
Establishment, maintenance and updating of the corporate
immovable asset risk register
Asset performance and health monitoring
Monitoring and reporting compliance with the corporate immovable
asset risk register, including investigation of incidences
AM system monitoring
Management review, audit and assurance
INVESTMENT DECISION-MAKING
Developing sectoral and asset-specific decision-criteria aligned with
the corporate AM decision-making system
Developing business cases for capital expenditure
Corporate screening, prioritisation and scheduling of capital
expenditure
CAPITAL DELIVERY
Technical standards and asset specifications
OPERATIONS AND MAINTENANCE
Operations delivery (programmes, projects and activities), monitoring
and reporting
Maintenance delivery (programmes, projects and activities),
monitoring and reporting
Shutdown and outage management
Fault and incident response
COMPETENCE MANAGEMENT
Establishing, reviewing and updating AM competence requirements
AM skills audits and improvement planning
Implementation of AM skills plans
Lead responsibility

02

Contribute

DETERMINING AM UNIT STAFFING REQUIREMENTS
AND ORGANISATIONAL ARRANGEMENTS

Decisions on the type and number of human
resources required for asset management will
depend on the following factors:
• The complexity of the asset management
system adopted for the city.
• The extent (number of ), size, complexity and
risk profile of asset portfolios.

12.4

Decide as appropriate

• Qualifications and certifications required for
particular AM functions.
• The service delivery model adopted for AM,
including (1) the extent of centralisation or
decentralisation and (2) functions contracted
out to the private sector.
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03

INTEGRATION AND COORDINATION

No matter which functions are centralised or decentralised, AM still requires integration and
coordination, not just with service delivery departments but also with various other departments
and functions, such as:
• Urban planners (responsible for IDP, MSDF and
human settlements development) to ensure
that asset management supports and informs
strategic spatial thinking and plans, and that
urban planning considers asset delivery risks,
capacities and costs. Other key interfaces here
include customer growth models, the future
spatial allocation of growth and the capital
investment framework which legally must be
included in the MSDF.
• Finance, to (1) ensure alignment of
financial plans and budgets with the asset
management plans prepared and the city
infrastructure investment plan presented in
the strategic asset management plan, (2) to
coordinate matters relating to the production,
maintenance and updating of a GRAP
compliant asset register and (3) to develop,
implement and improve upon business
processes, methodologies and techniques
supportive of mSCOA.
EXECUTIVE MANAGEMENT TEAM
City manager and Section 57 managers
reporting directly to the city manager
CORPORATE AM SPONSOR
A member of the executive management team
who reports directly to the city manager

• Both service delivery departments and the
project/ programme management unit to
ensure that capital works delivery, operations
and maintenance support AM objectives.
• Corporate services department, on
matters relating to (1) the establishment
of competency and other professional
requirements, (2) organisational resourcing
arrangements for AM, (3) skills audits and
improvement plans and (4) alignment and
coordination on matters of corporate risk
management. Alignment and coordination for
asset management at corporate level is best
achieved through an AM steering committee
comprised of representatives of the above
departments, as shown below:

Demonstrate continued commitment to AM through formal
policy and strategy endorsement, the appointment of a
corporate AM sponsor who regularly apprises the executive
management team, and by appointing a dedicated corporate
asset manager.
The corporate asset management champion ensures that:
• AM matters are given the proper priority
• Resources are available
• AM programmes are effectively implemented

AM STEERING COMMITTEE
•
•
•
•
•
•
•

Corporate asset manager (chairperson)
Asset managers (functional & departmental)
Urban planning/IDP/human settlements
Finance
Service delivery departments
Information technology & data services
Corporate services

The AM steering committee enables co-ordination,
alignment and integration across departments and functions.
It provides direction, appoints project teams and subcommittees to drive AM implementation and improvement
and monitors progress.

FIGURE 12.1: AM organisational arrangements for integration and coordination
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The corporate AM sponsor is normally not an asset management professional, and is not engaged in
asset management on a full time basis. Rather than a dedicated post in the organisational structure,
it is a role performed by an executive manager reporting directly to the city manager. In a large city,
this role can ideally be performed by a deputy city manager responsible for strategy, infrastructure
or finance. In a medium-sized city this role can be performed by an executive director of a portfolio
concerned with strategy and planning, finance or infrastructure.
The corporate asset manager, who serves as the chairperson of the AM steering committee, is the
business manager of the Central Asset Management Unit. This is a full time AM professional tasked
with leading the central asset management unit and managing the asset management system. This
is a dedicated post in the organisational structure, at a post level equivalent to that of an executive
director in a large city, director in a medium-sized city, or general manager in a small metro. Typical
functions of the corporate asset manager include:
• Stakeholder analysis and identification of their
needs with respect to asset management.
• Development of the corporate asset
management policy, strategy and AM
objectives, including the design of the asset
management system and determination of
the implementation programme and resource
requirements.
• Implementing the Central Asset Management
Unit and the asset management system
described in the strategic asset management
plan, and ongoing development of AM
capability in the city.

• Convening the AM steering committee and
coordinating with other departments on asset
management matters.
• Coordinating the development of AM plans
and improvement programmes.
• Monitoring, reviewing and reporting on AM
progress and achievements, and undertaking
of further improvement planning as necessary.

The AM steering committee is responsible for the following:
• Corporate coordination, alignment and
integration of AM, both within the AM system
and of AM with other corporate processes.
• Corporate support for AM.
• Development of policy, strategy and practices
that are holistic, integrated and therefore
standardised across the city.
• Facilitate and encourage information sharing
across departments.

• Coordination of strategic, financial and
technical planning and AM activities.
• Governance, including accountability for
achieving AM objectives and communication
of results.
• Reviewing policy, strategy, AM objectives
and practices with a view towards continual
improvement.

Participation in the AM steering committee should be carefully considered. Representatives from other
departments should be at a sufficient level of seniority to adequately represent their departments, with
a full view of the strategic concerns, objectives, capabilities and programmes of their departments.
They should however not be so senior that they are too far removed from a reasonable depth of
understanding of relevant functional processes, or that there are ongoing difficulties to procure their
participation due to multiple other committee engagements.
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The role of the AM steering committee will likely change over time, and the committee structure
and participation therein needs to be reviewed based on the phase of AM in the city. These phases
normally are:
• Development of the AM policy, strategy and
objectives.
• Implementation of the AM system (of which
an electronic information system is one
component).

• Development of AM plans.
• Implementation of AM plans.
• Ongoing review and improvement.

It normally takes several years to fully develop and embed asset management in a city. From some
point onwards, there will simultaneously be development, implementation, ongoing operations,
as well as review and improvement in multiple focus areas. To deal with the differing requirements
of development projects, implementation programmes and ongoing activities, it is proposed that
special focus sub-committees and project team are established. Sub-committees normally fulfil
a more permanent, repetitive role that includes elements of decision-making and reporting. It is
proposed that cities establish at least the following two subcommittees: (1) investment appraisal and
budget development, and (2) demand analysis.
Project teams have a more time-bound focus with specific, unique outputs. Some examples of
project teams include the following:
• Asset data model project team. This team
customises the asset data model for specific
application in the city, a key aspect of which
includes establishing unit cost rates at the
asset component level.

• Asset information system project team. This
team surveys asset information stakeholder
requirements, business process requirements,
associated systems and the need for data
sharing or integration, develops functional
requirements, and prepares a tender
specification.

All AM roles and functions should be clearly documented and communicated, including temporary
assignments to project teams.

12.2.3

Asset management capability development

Asset management leadership provides the strategic direction, systems, resources and enabling
environment. Individuals and teams (whether units, committees or project teams) implement and
generate meaningful results, driving the city to excellence, provided that they are competent,
clearly understand the expectations of them and how they contribute to organisational success, are
empowered and sufficiently resourced.

01

EVOLVING AND EXPANDING CAPABILITY
REQUIREMENTS

For many years the asset management function was seen as a “silo” type function. Finance staff
undertook asset accounting and were responsible for asset registers. Engineering or technical staff,
with their asset-specific knowledge and expertise, focused on asset care activities (maintenance and
renewal). The formalisation, evolution, expansion and integration of asset management approaches,
documented in SANS 55000, changed the capability requirements for asset management professionals.
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Some of these changes include:
• A shift from focus on particular lifecycle
activities (e.g. maintenance), to full asset
lifecycle optimisation and, beyond that,
optimisation across the asset portfolio.
• The adoption of a management systems
approach, and the need to coordinate and
align with other organisational functions (e.g.
finance).
• A shift from single objective optimisation
(e.g. performance optimisation), to the
adoption of a risk-based approach that
optimises performance relative to risk and cost
considerations.
• Reorientation from assets to how assets
support organisational objectives.
• Acknowledging the importance of engaging
with customers and stakeholders in setting
AM objectives, requiring more robust
relationship management, facilitation and
negotiation skills.

02

• The proliferation of service delivery options
and innovations in procurement, with asset
managers needing to better understand and
evaluate risks, opportunities, benefits and costs
associated with various delivery mechanisms.
• Advances in good governance, including
transparency, and the need to adopt robust,
documented decision- making techniques
to evaluate and recommend projects and
programmes. This includes developing
understanding of economic and financial
concepts, and competence in investment
appraisal techniques.

COMPETENCY FRAMEWORK FOR
ASSET MANAGEMENT

AM capability development should include all staff involved in asset management in the city, not
just those in the central asset management unit. Officials at various levels have different competency
requirements. The following figure provides a high-level view of the asset management competency
framework presented in the CIDMS Toolkit.
PRACTITIONER LEVEL

ROLES

• Member of executive
management team

HEAD OF AM

• Head of corporate AM unit
• Functional heads in other
departments

AM PLANNER

•
•
•
•
•

AM CANDIDATE

• Functional responsibility
team leader

• Graduate/intern (the built
environment, finance etc.)
with < 3 years experience

Lead

3. AM capability development
Perform
independency

AM professional
Engineering professional
Urban planning professional
Financial professional
Etc.

1. Policy, strategy and planning

2. Implementing AM plans

Contribute

AM TEAM
LEADER

Direct

AM SPONSOR

COMPETENCY AREAS

4. Risk management & performance
improvement

5. Asset information management

FIGURE 12.2: High-level view of the AM competency framework
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This competency framework can be used to:

Identify roles, functions
and competencies
required when
developing or reviewing
AM job descriptions.

03

Assess AM skills, identify
gaps and develop an AM
skills improvement plan.

Select appropriate
training packages to
develop AM skills for
targeted groups.

PROFESSIONAL REGISTRATION

There is a global drive towards the professionalisation of asset management. There are three types of
professional registration within the asset management domain, as follows:

TABLE 12.2: Asset management certification/professional registration
CERTIFICATION TYPE

CERTIFICATION

OFFERED BY…

Holistic asset management
aligned with ISO 5500X, certifies
that the individual is a competent
practitioner at a particular level
with mastery of x number of AM
subject areas

• Certified Fellow of Asset Management
(CFAM)
• Certified Senior Practitioner in Asset
Management (CSAM),
• Certified Practitioner in Asset
Management (CPAM)
• Certified Associate in Asset
Management (CAAM)

Asset Management Council,
Australia

Certification as an asset
management assessor,
component to assess or review
the state of AM practice

Certified Asset Management Assessor
(CAMA)

World Partners in Asset
Management

Certification as a competent
maintenance and reliability
practitioner

Certified Maintenance and Reliability
Professional (CMRP)

Society for Maintenance and
Reliability Professionals, USA

Similar certification system
being pursued by the South
African Asset Management
Association (SAAMA). SAAMA
will offer the CSAM designation
from 2018 onwards
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The following figure maps asset management certification against position levels in a city, and
indicates the minimum relevant experience required at various levels:
ROLE

CERTIFICATION LEVEL

MINIMUM
YEARS
EXPERIENCE

CERTIFIED FELLOW IN AM

12 YEARS +

CERTIFIED SNR PRACTIONER IN AM

8 YEARS +

CERTIFIED PRACTIONER IN AM

5 YEARS +

CERTIFIED ASSOCIATE IN AM

2 YEARS +

AM SPONSOR
Directs and plans the work of others
and of teams

HEAD OF AM
Leads the work of others

AM PLANNER/TEAM LEADER
Undertakes work independently

AM NEW ENTRANT/
GRADUATE
Contributes to the work of others

FIGURE 12.4: Target AM certification for various levels of practitioners
Staff in the Central Asset Management Unit should hold appropriate AM certification against their
level of position, indicated in Figure 12.4 above, together with core functional discipline registration
or certification. For example, if the city appointed a civil engineer as an asset management planner
for the water and sanitation asset portfolios, then that engineer should ideally hold registration as a
Pr. Eng (Civ) as well as registration as a CPAM or CSAM. The person(s) responsible for the design of the
asset management system should be registered as a CSAM.
Infrastructure AM is widely considered to be an
interdisciplinary practice drawing on principles,
skills and techniques from the management,
financial and accounting, engineering and
planning sciences. In practice this means that
AM is not the exclusive domain of any traditional
profession. The best candidate for the position,
all things being equal, is one with demonstrated
competence, evidenced by certification such as
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that of CSAM. As at 2016 the asset management
certification systems in place are fairly recent
creations, and it is expected that it may take a few
years to generate a competent pool of certified
practitioners. In the meantime, cities may wish
to appoint on the basis of a discipline-specific
professional registration (e.g. Pr. Eng, CA(SA) or
Pr. Pln), and to implement a phased programme
of AM certification for relevant staff.
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REQUIREMENTS FOR ASSET MANAGEMENT
PROFESSIONAL SERVICES’PROVIDERS

Cities are advised to require the following when procuring AM professional services:
TABLE 12.6: Requirements for asset management professional services
NATURE/SCOPE
OF WORK

REQUIREMENTS

01
Assessment, review
or auditing of city
asset management
system/ CIDMS
system

1. The team leader/lead assessor or reviewer should be a person who holds the Certified
Asset Management Assessor (CAMA) designation, awarded by the World Partners in Asset
Management, indicating that the person has demonstrated the minimum knowledge
and understanding required for the assessment or audit of asset management
practices, activities and methodologies, as outlined in ISO17021 Part 5, and the GFMAM
Specification for an ISO 55001. Auditor-Assessor.
2. Such a person should have a minimum of five (5) years demonstrable experience in the
metropolitan municipality environment.
3. The lead assessor should have demonstrable experience in the scope of the city asset
management system and of the asset portfolios being assessed, reviewed or audited, or
should be supported by a team of specialists which has the required breath of expertise
and experience.

02
Design or
improvement
of a city asset
management
system/CIDMS
system

1. The team leader/lead designer should:
• Be registered at a minimum as a Certified Senior Asset Management (CSAM)
practitioner as well as a
• Certified Asset Management Assessor (CAMA); and should furthermore;
• Have at least five (5) years proven experience in asset management in the metropolitan
municipality environment.
2. Such a team leader should be supported by a multi-disciplinary team able to design a
complete asset management system as described in this CIDMS Toolkit, encompassing
all asset portfolios, and interfacing with all other relevant municipal policies, systems and
processes.

The professional services team should at least include the following professionals:
1. A Chartered Accountant (CA) registered with the South African Institute for Chartered
03
Accountants (SAICA);
Preparation,
2. At least one Professional Engineer (Pr. Eng) or Professional Engineering Technologist
maintenance
(Pr. Eng (Tech)) registered with the Engineering Council of South Africa (ECSA), with
or updating of
specialisation in civil infrastructure;
GRAP compliant
3. At least one Professional Engineer (Pr. Eng) or Professional Engineering Technologist
componentised
(Pr. Eng (Tech)) registered with the Engineering Council of South Africa (ECSA), with
asset register based
specialisation in electrical infrastructure;
on the asset data
4. A valuer, registered with the South African Council for the Property Valuers Profession;
model presented in
and
Module 3
5. A Professional GISc Practitioner, registered with the South African Council for Professional
and Technical Surveyors.
04
Preparation,
maintenance or
updating of a
spatially based
customer profile
and spatial
apportionment of
future growth

The professional services team should at least include the following professionals:
1. A Professional Planner (Pr.Pln), registered with the South African Council for Planners
(SACPLAN); and
2. A Professional GISc Practitioner, registered with the South African Council for Professional
and Technical Surveyors.
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NATURE/SCOPE
OF WORK

REQUIREMENTS

The professional services team should at least include the following professionals:
1. A person registered at a minimum as a Certified Senior Asset Management (CSAM)
practitioner to ensure compliance with matters relating to SANS 55001;
2. A Chartered Accountant (CA) registered with the South African Institute for Chartered
Accountants (SAICA), for matters relating to GRAP compliance;
3. At least one Professional Engineer (Pr. Eng) or Professional Engineering Technologist
05
(Pr. Eng (Tech)) registered with the Engineering Council of South Africa (ECSA), with
Preparation of asset
specialisation in civil infrastructure, for estimation of useful lives and residual values of
management policy
civil engineering asset components; and
4. At least one Professional Engineer (Pr. Eng) or Professional Engineering Technologist
(Pr. Eng (Tech)) registered with the Engineering Council of South Africa (ECSA), with
specialisation in electrical infrastructure, for estimation of useful lives and residual values
of electrical engineering asset components.

06
Preparation of
strategic asset
management
plan and/or asset
management
plan(s)

The professional services team should at least include the following professionals:
1. The team leader should be registered at a minimum as a Certified Senior Asset
Management (CSAM) practitioner;
2. A Chartered Accountant (CA) registered with the South African Institute for Chartered
Accountants (SAICA), or Chartered Management Accountant registered with the
Chartered Institute of Management Accountants (CIMA);
3. A Professional Planner (Pr.Pln), registered with the South African Council for Planners
(SACPLAN);
4. A Professional Engineer (Pr. Eng) or Professional Engineering Technologist registered
with the Engineering Council of South Africa (ECSA), experienced in the scope of assets
that form the focus of the plan; and
5. A Professional GISc Practitioner, registered with the South African Council for Professional
and Technical Surveyors.

07
Combination work
packages (any
combination of
work
packages 1 – 6
above)

1. The team leader should be registered at a minimum as a Certified Senior Asset
Management (CSAM) practitioner; and
2. Additional team members should meet the requirements as specified for each work
package included in the overall scope of work.

12.3

Service delivery models

There is a range of models which can be employed to support service delivery, of which performing
work inhouse is but one option. SANS 55001 requires the following:
• Clause 6.2.2: The organisation should
determine what will be done, and how
resources will be used.
• Clause 7.1: The organisation should determine
and provide resources for the AM system,
and to meet AM objectives, considering both
internal and external resources.
• Clause 8.3: The organisation must specify
and control outsourced resources and assess
associated risks.

12.12

The starting point in considering the most
appropriate service delivery model is to define
core services and assets. The next step is to
consider options for service delivery in relation to
services rendered and asset portfolios employed.
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FULL INHOUSE
DELIVERY

LEAST EXTREME

CONTRACTING
FOR GOODS
AND SERVICES

PARTNERSHIPS
AND SHARED
SERVICES

ESTABLISHING
A MUNICIPAL
ENTITY

SERVICE DELIVERY MODEL OPTIONS

OUTSOURCING
OF FUNCTIONS
TO THE PRIVATE
SECTOR

MOST EXTREME

KEY CONSIDERATIONS INCLUDE THE FOLLOWING:

• Benefits and costs related to the various
delivery model options
• Current and expected market conditions
• Regulatory restrictions or enablers
• Labour market conditions (availability of
appropriately skilled
• people and labour relations environment)
• Political appetite for private sector
involvement
• Availability of funding

• Desired level of control over core services
and assets
• The nature of the service for which delivery
options are considered (e.g. revenuegenerating or non-revenue generating)
• The city’s risk appetite
• In-house capacities (facilities & equipment,
systems, competence etc.)
• Drivers such as the need for job creation and
local economic development

FIGURE 12.5: Service delivery model options and key considerations
Additionally, when considering the choice of
appropriate service delivery model, be clear
about opportunities, risks and constraints, and
the value required from the service delivery
model. Value is often not limited to the core
service or asset itself, and is not necessarily the
lowest cost option. As a responsible city, also
consider the impact of choice of service delivery
model on both the organisation and on the
market. The deliberation of appropriate service
delivery options, the motivation for the options
selected, as well as procurement methods, should
be documented in the construction procurement
strategy. Regardless of the choice of delivery
model exercised, the city must ensure that it
maintains appropriate control over delivery.
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12.4

01

Asset management information system
INTRODUCTION

An asset management information system encompasses not only a software package, but also the
hardware on which it is hosted and operated from, the processes that dictate procedures, work
flows and data flows, and the data and information held on the system, as well as interfaces with
other systems.
mSCOA focuses on the municipal accountability cycle as a whole and is designed as an organisational
reform aimed at standardising processes within the planning, budgeting, implementation, monitoring
and reporting cycles. With compliance set as the seamless integration of the general ledger, billing,
supply chain management, asset management, inventory and stores, budgeting and planning and
human resources and payroll within the mSCOA chart and its seven segments at a posting level, fifteen
major business process have been defined, of which asset management is one.
Accordingly, mSCOA requires the following:
1. A financial management system that is
considered the “first tier” system, and contains
the general ledger.
2. Asset management is considered to be a
sub-system.
3. It must be possible to query a sub-system
(such as asset management), from the general
ledger.
4. A sub-system (such as asset management)
must be able to query, inform and extract
information both horizontally (other subsystems) and vertically (general ledger).

02

5. Sub-systems must feature transaction
capability. In the case of asset management,
examples of transactions include processing
of work-in-progress, capitalisation of
assets, depreciation, accounting and
asset impairment transactions. However,
transactions involving procurement, that is
the raising of purchase orders, are excluded
from the scope of transactions in the asset
management system. Where the supply chain
is involved, the asset management system
must interact with the supply chain system.
6. The asset management system must interact
with other subsystems as appropriate.

SCOPE OF THE ELECTRONIC ASSET MANAGEMENT SYSTEM

The scope of functionality of the asset management system includes:
1. an asset register, inclusive of work-in-progress
(WIP), a staging functionality to componentise
and value assets, and the financial asset
register;
2. lease register;
3. borrowings register;
4. grants register;
5. capital works management;
6. maintenance management; and
7. strategic asset management functionality.

12.14
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03

MAJOR CONSIDERING IN DEVELOPING OR ACQUIRING AND
IMPLEMENTING AN ASSET MANAGEMENT INFORMATION SYSTEM

When acquiring or otherwise developing an electronic asset management system, be sure to
address the following:
1. The main business drivers necessitating the
need for the system, inclusive of the process
and information requirements for asset
management. Information requirements
should be documented in approved data and
information standards.
2. Scalability and the ability to meet longer term
needs. Asset management is ever-evolving
and, following the logic of the maturity
approach, one can reasonably expect that
over time more functionality and a greater
level of sophistication will be required.
3. Efficiency, benefit and ease-of-use of the
system to users thereof.

04

4. Integration requirements with other electronic
systems.
5. Resources required to implement, operate and
maintain the system.
6. Business processes and documentation. Will
the implementation require the development
and/or reconfiguration of existing processes?
These must be documented, and all
stakeholders must understand these changes
and where appropriate be trained in the use
of new processes.
7. Strong governance and control systems to
ensure that the system delivers benefits as
required.

KEY BUSINESS DRIVERS

Following are some of the key business drivers
for an asset management information system:
1. Establishment, maintenance and updating of
a GRAP compliant asset register. This includes
asset recognition (componentisation),
measurement (valuation), treatment
subsequent to asset take-on (e.g. depreciation
and impairment), such actions as are
necessary to establish closing balances at
financial year-end to support the preparation
of annual financial statements and reporting.
2. Supporting the requirements of mSCOA with
respect to assets.
3. Support of asset lifecycle planning and
management, inclusive of the identification of
asset failure mode status and asset criticality,
asset profiling, maintenance and renewal
budget requirements, and the identification of
assets nearing end of useful life.
4. Efficient data management, inclusive of asset
data confidence grading, and protection of
data integrity through (amongst others) builtin data diagnostics, control points, an audit
trail and data backup arrangements.

05

DETAILED FUNCTIONALITY

Section 12.2.6 of the CIDMS Toolkit offers
detailed functionality requirements for an asset
management information system.
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12.5

Asset management plans

Module 3 provides the techniques for profiling infrastructure and determining the needs associated
with those assets. Modules 4 – 6 offer asset management planning techniques, whilst Module
7 describes the content and processes to develop asset management plans. Module 8 provides
decision-making criteria for options generated in or incorporated into asset management plans.
There are a number of options available for deciding on the number of asset management plans,
the most common of which include:

Option 1:
Grouping of
main function
types of a
similar nature

Water and sanitation

Roads, stormwater and
bridges

Electricity & Energy

Parks and public
amenities

Municipal operational
buildings

Investment property

Water

Sanitation

Roads

Bridges

Stormwater

Electricity & Energy

Parks and open space

Sports & recreation
facilities

Community halls and
centers

Municipal operational
buildings

Investment property

Solid waste

Solid waste

Option 2:
AM plan for
each function
or asset
portfolio

Option 3:
AM plan
for each
asset owner
department

Department

Asset portfolio(s)

Electricity & Energy

Electricity

Environmental
Management

Solid waste

Real Estate

Parks and open space
Investment property
Operational buildings

• Clustering
of functional
expertise
• Reasonable
balance between
in-depth service/
asset portfolio
focus and cost
of preparing AM
plans
• Allows great
depth of focus on
each service/asset
portfolio
• Can easily be
linked to budget
structures
• Requires
greater level of
resourcing and
cost to prepare

• Strong alignment
with organisation
and budget
structure

Roads
Roads & Transport

Stormwater
Bridges
Public transport facilities

FIGURE 12.6: Options for deciding on the number and clustering of AM plans
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Consider the following factors in deciding how to cluster asset management plans, presented in
no particular order:
• Allowing sufficient focus on the issues relating
to a service or asset portfolio. Lumping too
many services and asset portfolios into one
plan diffuses the focus.
• Some functions and asset portfolios lend
themselves to clustering, an example of which
is roads, storm water and bridges. Some don’t,
such as combining electricity with sport and
recreation facilities.

12.6

01

• Resourcing requirements and available skills
– the more asset management plans there
are to be prepared, the greater the resourcing
requirements. How many competent asset
management planners are there, and what are
the cost implications?
• Aligning the service and asset portfolio scope
to organisational structuring and budget
allocation arrangements.

Audit, review and continuous improvement
ASSET MANAGEMENT SYSTEM
AUDITING

Auditing is by its nature a governance function,
intended to provide assurance. In the case of an
asset management system, an audit confirms
that the system:
• Conforms to the requirements for an asset
management system as defined in SANS
55001, in this CIDMS Toolkit and any additional
requirements for such system established by
the city itself; and that
• The system is effectively implemented,
operated and maintained. SANS 55001 requires
internal audits at planned intervals. A city may
further elect to commission an external audit
for purposes of certification of compliance with
the requirements of SANS 55001, to provide
assurance to the community, financiers and
investors that its asset management practices
are robust.
SANS 55001 requires internal audits at planned
intervals. A city may further elect to commission
an external audit for purposes of certification
of compliance with the requirements of
SANS 55001, to provide assurance to the
community, financiers and investors that its asset
management practices are robust.

02

MANAGEMENT REVIEW

SANS 55001 further requires top management to
review the asset management system at planned
intervals. The purpose of the management review
is to ensure that the asset management system
remains suitable, adequate and effective.
The following considerations form part of the
scope of the management review:
• status of actions from previous management
reviews and/or improvement plans;
• changes in the external and internal
environment relevant to the asset
management system;
• changes in the profile of risks and
opportunities;
• asset management performance information
and trends, including non-conformities
and corrective actions, monitoring and
measurement results and audit results;
• asset management activity; and
• opportunities for continual improvement.
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The management review should be documented, and such documentation should be retained as
evidence for a period not less than five years unless otherwise determined by the National Archives
and Record Services of South Africa Act. The asset management system management review
document shall include any decisions related to continual improvement opportunities as well as any
changes required in the asset management system.

03

IMPROVEMENT

SANS 55001 states requirements for improvement, and differentiates between “improvement”
and “continual improvement” as follows:
• Whenever a nonconformity or incident occurs,
whether in an asset, asset management or the
asset management system, the city shall take
suitable action to control and correct the
• nonconformity or incident, deal with the
consequences (e.g. environmental cleanup following a pollution event), evaluate
the need for action to eliminate or mitigate
the causes of non-conformity in future or
elsewhere, and implement such actions as
needed, and review the effectiveness of any
corrective action taken.

04

• The city is also expected to establish processes
to proactively identify potential failures in
asset performance, to take appropriate steps
to avoid or mitigate risks as appropriate, and
to review the effectiveness of preventative
measures taken.
• Continual improvement is an ongoing
commitment and process to improve the
suitability, adequacy and effectiveness of
the city’s asset management and of its asset
management system.

ASSESSING THE ASSET MANAGEMENT SYSTEM AND ASSET
MANAGEMENT PRACTICES

Both the auditing and management review of
asset management and the asset management
system will involve assessment of the current
state of the asset management system, inclusive
of the asset management practices and processes
comprising the system. Such an assessment
requires the following:
• Defined scope of the asset management
system, its fundamentals and processes;
• An assessment methodology that is credible
and replicable, and suitably robust to
pinpoint shortcomings, nonconformities and
improvement opportunities; and
• Capable asset management assessors – such
assessments should be carried out by Certified
Asset Management Assessors (CAMA) registered
with the World Partners in Asset Management
and who have applicable experience in the
metropolitan municipality environment.
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The scope of the asset management system is
detailed in Appendix 12.B of the CIDMS Toolkit
and summarised in Table 12.7 below. The
assessment comprises two parts, these being:
• Part 1: Asset management fundamentals.
The focus of Part 1 is to assess conformity
to the requirements of SANS 55001 – Asset
management – Management systems –
Requirements.
• Part 2: Asset management practices and
processes. Part 2 assesses more detailed
practices giving effect to the general
requirements of SANS 55001 and more specific
requirements of this CIDMS Toolkit.
Each part consists of categories, sub-categories,
and criteria.
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TABLE 12.7: Summarised scope of asset management fundamentals and practices to be assessed
CATEGORY

SUB-CATEGORY

PART 1: FUNDAMENTALS OF ASSET MANAGEMENT
1

2

3

4

5
6

7

8

Context of the organisation

Leadership

Planning the AMS

Support

Information
Operation

Performance evaluation

Improvement

1.1

Understanding the organisation and its context

1.2

Stakeholder needs & requirements

1.3

AM system

2.1

Leadership and commitment

2.2

AM policy

2.3

Organisational roles, responsibilities and authorities

3.1

Addressing risks and opportunities for the AMS

3.2

AM objectives and planning to achieve them

4.1

Resources

4.2

Competence

4.3

Awareness and communication

5.1

Information specifications

5.2

Documented information

6.1

Operational planning and control

6.2

Outsourcing

7.1

Monitoring and evaluation

7.2

Internal audit

7.3

Management review

8.1

Non-conformity and corrective action

8.2

Preventative action
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PART 2: ASSET MANAGEMENT PRACTICES AND PROCESSES
1

2

3

4

5

6

7

Asset data

Customer profiling and LOS

Demand

Lifecycle planning

1.1

Asset data model

1.2

Asset register

1.3

Asset data mining, analysis and reporting

2.1

Customer classification system and profiling

2.2

Levels and standards of service

3.1

Customer growth forecast

3.2

Current demand

3.3

Future demand

3.4

Demand management

4.1

Determining lifecycle needs, commitments, dependencies, risks,
opportunities and constraints

4.2

Lifecycle strategies

4.3

Lifecycle plans

5.1

General

Asset management planning 5.2

iAMPs

5.3

SAMP

6.1

Policy and process

6.2

Investment appraisal processes

6.3

Investment appraisal techniques and systems

6.4

Financial planning

6.5

Budget prioritisation

7.1

Delivery management strategy

7.2

Contracting strategy

7.3

Procurement gateway & control system

7.4

Programme abd project packaging and scheduling

7.5

Maintenance

7.6

O&M contract management

7.7

Shutdowns, outages and incidents

Investment appraisal and
financial planning

Lifecycle delivery

The assessment methodology to be used is that of the measurement framework for process capability
in ISO 15504-3, shown in Table 12.8 below.
TABLE 12.8A: Capability levels
CAPABILITY LEVEL

LEVEL OF PROCESS DEFINITION

0

Incomplete process

The process is not implemented, or fails to achieve its process purpose

1

Performed process

The implemented process achieves its process purpose

2

Managed process

The previously described work process is now implemented in a managed fashion
and its work products are appropriately established, controlled and maintained

3

Established process

The previously described managed process is now implemented using a defined
process capable of achieving its process outcomes

4

Predictable process

The previously described established process now operates within defined limits to
achieve its process outcomes

5

Optimising process

Predictable process is now continuously improved to meet relevant current and
projected business goals
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Process attributes

PERFORMED
PROCESS

MANAGED
PROCESS

ESTABLISHED
PROCESS

PREDICTABLE
PROCESS

OPTIMISING
PROCESS

CAPABILITY LEVEL

INCOMPLETE
PROCESS

TABLE 12.8B: Process attributes required at different capability levels

0

1

2

3

4

5

Process performance
Performance
management
Work product
management
Process definition
Process deployment
Process
measurement
Process control
Process innovation
Process optimisation

03

DEVELOP AN ASSET MANAGEMENT
SYSTEMS IMPROVEMENT PLAN

Each city should prepare an asset management practices improvement plan as part of its asset
management systems strategy. It is very likely that the first improvement plan will identify dozens of
improvement activities and projects. Not all of these can or should be implemented simultaneously.
Some elements of the asset management system must be in place which in turn direct the development
of other elements – it requires a skilled asset management assessor or asset management systems
designer to logically sequence development work on the asset management system. The cost of
undertaking all improvement activities in a short timeframe, and the organisational capacity to drive,
absorb and implement the asset management system are also real considerations.
The improvement plan should consider these
limitations, and prioritise proposed improvements
on the basis of logical sequencing, regulatory
requirements (non-discretionary compliance
required), cost-benefit analysis and/or following
a risk mitigation approach. The improvement
plan should also attend to organisational
impact, organisational change requirements
and securing support from key stakeholders. The
asset management practices improvement plan
should contain the following:

1. Scope of asset portfolios and activities in
the asset management system, including
a description of which activities are of a
corporate nature, and which are devolved to
respective sector departments (e.g. Roads
and Stormwater Department, or Electricity
Distribution Department)
2. Current level of maturity in practice of each
activity
3. Expected level of maturity in practice for
each activity
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4. A business case for each improvement
activity, including the following:
5. The activity identified for improvement and
current level of practice
6. The need for improvement, the level of
expected practice, outputs and outcomes
7. Options considered for improvement, and
motivation for the selected improvement
option
8. Impact(s) on stakeholder expectations, other
activities, processes, policies and systems,
within and external to the asset management
system
9. The scope of work involved to implement the
improvement
10. The expected cost and timeframe
11. Who will be responsible
12. A benefit-cost analysis
13. Recommendations
The asset management practices improvement plan should be prepared for each infrastructure
service and included in the asset management plan for that service. The city should also prepare a
corporate-level asset management systems improvement plan, which should be included in the city’s
strategic asset management plan.

12.7

Conclusion

The CIDMS is a bespoke design for cities faced with the need for urban reform to facilitate economic
growth, social inclusion and upliftment, and to adjust to new climate realities. It presents a framework,
processes, techniques and enablers to assist cities to sustainability manage large and varied asset
portfolios to achieve city strategic objectives. The enablers described in this module are critical for
success in asset management.
Especially important is recognising the role of leadership, people and culture, and to imbed a robust
system that becomes the city’s way of doing asset management in a consistent way, to ensure
that objectives are achieved, that the city becomes a learning organisation continuously striving
for improvement, and that appropriate practice and culture are transmitted through successive
generations of political decision-makers and practitioners.
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