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ABSTRACT
South Africa’s eight metropolitan cities accommodate 64% of the population and produce 57% of the country’s
economic output. They provide the space for complex interaction, higher order social and cultural achievement,
and innovation. Underpinning these activities are large and diverse asset portfolios with a collective current
replacement cost in excess of R 600 billion, excluding the value of investment properties. These assets provide
mobility and access, potable water, energy, a clean and safe environment, and a variety of social services. Despite
the many benefits of cities, they are, in South Africa and elsewhere, characterised by sprawl, fragmentation,
disproportionate consumption of non-renewable resources, high levels of environmental pollution and various
social ills. Cities are also living entities with lifecycles, with sub-regions variably evolving, changing function,
growing or deteriorating. Additionally, cities increasingly face challenges of changes in demand, improving spatial
efficiency, maintaining global competitiveness and adapting with climate change. Accordingly urban planners
develop spatial development frameworks to reshape cities to become more compact, transit-orientated, resource
efficient, and socially inclusive. In the framework of SANS 55001, these become organisational objectives that
urban asset managers must respond to. These objectives have far-reaching implications on decisions about levels
and standards of service, the management of demand, synchronising the lifecycle strategies of multiple asset
portfolios with the lifecycle phases of spatial structuring elements and regions at sub-city level, lifecycle costing
and investment planning.
The Cities Infrastructure Delivery and Management System (CIDMS) is a collaborative initiative between the
National Treasury and metropolitan municipalities. i @ Consulting was appointed to develop the CIDMS Toolkit.
This Toolkit presents a bespoke asset management system that complies with the requirements of SANS 55000/1
(Asset Management), ISO 10845 (Construction Procurement), accounting standards relevant to asset
management, financial reporting requirements relevant to budgeting, expenditure and reporting on asset activities,
as well as with South African legislative and policy requirements for the urban built environment.
The CIDMS Toolkit creates a common asset management dictionary for officials, and aligns the paradigms and
methodologies of engineers, urban planners, finance practitioners and other relevant stakeholders within and
across cities. It presents scalable best practice techniques, multiple new innovations, and a platform for leveraging
further innovations across the cities. Some of these include asset data models, spatially-based customer profiling,
demand analysis and future allocation techniques, a spatially-based capital development cost premium atlas,
aligning the asset management risk management system with the broader corporate risk management framework,
advances in investment planning, and a fit-for-purpose programme delivery system. The Toolkit not only presents
systems, processes and techniques, it also showcases case studies of advances in best practice asset
management in several South African cities.
A draft CIDMS implementation strategy is in the process of being refined, focussing both on milestone
achievements for cities in the short to medium term, and the creation of an enabling environment for successful
implementation and further improvement on the Toolkit.
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1.

INTRODUCTION

Robust management of urban infrastructure will be a key determinant of success for societies around the globe in
the 21st century. Globally, cities take up 3% of land mass (CIESEN, 2005), and in South Africa less than 2%. Yet
they are home to the majority of the world population. By 2014, 54% of the global population was urbanised, and
64% of the South African population lived in cities. Cities function as both national and global economic engines.
South Africa’s eight metropolitan cities produce 57% of national economic output. Moreover, cities over time tend
to increase their share of economic growth. Between 1996 and 2012, the national economy grew by 59% while the
economies of the eight metros grew by 79% over the same period (National Treasury, 2015). Cities provide the
space for complex interaction, higher order social and cultural achievement, and innovation.
Underpinning these economic, social and cultural activities and exchanges are large, diverse asset portfolios with
a collective current replacement cost in excess of R 600 billion (SACN, 2013), excluding the value of investment
properties. These assets provide mobility and access, potable water, energy, a clean and safe environment, and
a variety of social services. Despite the many benefits of cities, they are, in South Africa and elsewhere,
characterised by spatial inefficiencies, disproportionate consumption of non-renewable resources, high levels of
environmental pollution and various social ills. Many cities in both developed and first-tier developing countries
are struggling with the challenges of renewing end-of-second-generation infrastructure systems, whilst developing
countries additionally are facing influx of the poor to urban areas, creating fiscal burdens and constraining their
ability to care for existing infrastructure and to capitalise on economic growth opportunities.
2014 saw the publication of the ISO 5500x suite of asset management (AM) standards, followed shortly thereafter
by the adoption of the same standards locally in the form of SANS 5500x. ISO 5500x represents a sea change. It
defines AM as the “coordinated activity to deliver value from assets” (ISO, 2014). Recognising that each type of
asset-rich organisation is defined by its own unique operating environment, it states that value is determined by
stakeholders. The organisation’s strategic plan establishes overarching goals, and each organisation should
establish an AM system responsive to stakeholder needs and requirements, the dictates of organisational strategy
and the operating environment.
Recognising the particular importance of cities and the complex operating environment they function in, the
National Treasury, in collaboration with cities and with the technical support of i @ Consulting, developed the Cities
Infrastructure Delivery and Management System (CIDMS). This Toolkit presents a bespoke AM system that
complies with the requirements of ISO 55001 (Asset Management), ISO 10845 (Construction Procurement),
accounting standards relevant to AM, financial reporting requirements relevant to budgeting, expenditure and
reporting on asset activities, as well as with South African legislative and policy requirements for the urban built
environment.
This paper briefly describes the operating environments of South African cities, the challenges they face and the
organisational objectives that urban asset managers must respond to. It then proceeds to note how these impact
on both the design of the urban AM system, and the decisions to be made by urban asset managers. The CIDMS
Toolkit is introduced, with emphasis on its objectives, scope and core system, lay-out, value statement and future
development.
The CIDMS represents the largest reform in the history of local government infrastructure in the country to date.
The final section of this paper briefly outlines the key objectives of the CIDMS implementation programme, and the
enabling environment to be created to ensure its success.

2.

OPERATING ENVIRONMENT

Are cities so unique that they require bespoke AM systems? Consider the following:


Very few organisations, whether in the private or public sector, will deliver multiple services to such a
diverse range of customers that include the residential sector, businesses, agriculture, mining, industries,
institutional customers such as hospitals and schools, ports and airports, and other public sector
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infrastructure agents such as telecommunications. In total, there are over 500 identifiable land uses in a
city, each representing a type of urban customer with its own unique set of needs and requirements.
Unlike most private sector firms, government departments or utility companies, cities typically offer dozens
of distinct services dependent on assets. These asset portfolios tend to be vast, geographically dispersed,
yet linked into networks, to ensure that customers receive services where they work, live and enjoy
themselves.
Compared to most asset types, the asset portfolios of cities tend to have lifespans measured in
generations, and the services they provide can generally be assumed to be required in perpetuity.

Most asset managers have traditionally focussed
on optimising the asset lifecycle, presented in
Figure 1. More recently, progressive asset
managers have focussed on optimising asset
portfolios by eliminating excess assets,
obsolescence and over-design, and by
reconfiguring asset portfolios.

Figure 1: The asset lifecycle

Todes (2008) partly attributes the “sprawling,
fragmented and divided” state of cities to
infrastructure development that diverges from
spatial plans, the unbundling of infrastructure
creation since the 1980s and the impacts of
mega-projects. The Spatial Planning and Land
Use Management Act (SPLUMA) specifically
requires that all development, including
infrastructure development, must be coordinated
through a municipality’s spatial development
framework, of course taking into account factors
such as demand, infrastructure capacities and
delivery costs.
Urban asset managers must therefore also
ensure that asset portfolios are collectively optimised in relation to the desired spatial framework and functioning
of the city.
Cities have their own internal structures consisting of a hierarchy of nodes and movement networks, open space
systems, specified land uses and urban development controls that must be supported by appropriate infrastructure
responses. But cities are living entities with lifecycles, with sub-regions variably evolving, changing function,
growing or deteriorating, as shown in Figure 2.
The fixed nature and long lives of particularly civil and electricity supply infrastructure systems such as potable
water, sanitation, roads and stormwater create particular challenges when urban sub-regions change function and
alter the nature of demand, or when there are requirements for spatial reconfiguration and optimisation of the city
structure as a whole. This requires cities to synchronise the lifecycle strategies of multiple asset systems with the
lifecycle phases of spatial structuring elements and regions at sub-city level.
SPLUMA, the National Development Plan, the Urban Networks Strategy and the draft Integrated Urban
Development Framework establish a set of requirements for cities that include:






Higher density, more compact urban forms.
Increasing both the level and quality of investments in infrastructure and social amenities. Desired
outcomes include more productive cities, with greater investment in economic and public transport
infrastructure, inclusive cities characterised by social inclusion and integration, well-governed cities that
includes transparent AM and sustainable cities that are carbon-neutral, employ renewable energy and
protect and enhance their biodiversity.
Spatial prioritisation and focussing of infrastructure investments.
Greater resource efficiency, both in terms of limited input resources such as non-renewables and funding,
but also of available infrastructure capacities.
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These macro stakeholder requirements are included in city strategic plans and in their spatial development
frameworks, along with multiple other stakeholder requirements, and each city’s AM system must respond to these
requirements.
Figure 2: Urban lifecycle at sub-city level

Unlike most cities in the developed world, South African cities form part of the global south, and are home to high
levels of poor households that require fiscal support and which strains municipal financial capacities. However,
South African cities are not exempt from the urbanisation of neo-liberalism, and have to actively compete with other
global cities for fixed capital investment and social capital. This additionally requires the identification and
investment in catalytic projects that unlocks economic potential, and AM systems that ensures transparency and
optimised risk in relation to performance and costs as determined by economic agents.
Cities must therefore renew aging infrastructure systems, provide access to services for poor households that
constitute the largest portion of their customer portfolios, optimise cities for greater economic, social and
environmental performance, and attract fixed capital investment through, amongst other, targeted infrastructure
investments and offering globally accepted standards of infrastructure services. This is a tall, but incomplete order.
New game changers such as smart city technologies and green infrastructure options are promising discontinuities
at an unprecedented scale, creating scope for amongst the fragmentation and democratisation of infrastructure,
with far-reaching impacts for the funding structures of cities. Climate change adaptation will require a complete
rethink of appropriate infrastructure responses. Finally, it is expected that South Africa’s urban population will
increase from 34 million people in 2014 to over 49 million by 2050 (United Nations, 2015). An additional 15 million
people will need to be accommodated in urban spaces – the equivalent of almost five times the population of
Johannesburg.
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3.

THE CITIES’ INFRASTRUCTURE DELIVERY AND MANAGEMENT SYSTEM (CIDMS)

The CIDMS comprises all key elements dictated by ISO 55001, including strategy and planning, asset information,
decision-making, capability development, lifecycle delivery, and risk and performance management, as follows:
Figure 3: The Cities Infrastructure Delivery and Management System










Stakeholders, of which there are many, set requirements, expectations and constraints for the AM
system.
The AM system both informs and supports the city strategic plan. Given the overall contribution of
assets to municipal revenue and the importance of infrastructure to the success of a city, matters relating
to AM are elevated to strategic importance, and thus inform the city strategy. They however remain
subservient to the overall city objectives.
Strategy and planning. There is a hierarchy of plans. The AM policy, considering stakeholder
requirements and organisational objectives, articulates the approach and key principles according to
which asset portfolios are managed. The strategic AM plan describes the required current, medium and
long term performance of the AM system and of asset portfolios, the service delivery strategies to be
employed, the methodologies to be followed (e.g. approach to asset componentisation and lifecycle
costing), and presents the city-level integrated infrastructure investment plan. AM plans are prepared for
each major asset portfolio, featuring lifecycle strategies and plans culminating into programmes and
projects, and construction procurement strategies on how these will be implemented. The CIDMS
recommends a 30-year planning horizon.
AM decision-making is formalised in terms of both decision-making criteria and process controls.
Appropriate techniques such as net present value, benefit cost analysis, internal rate of return and multicriteria analysis are described, and contextualised for application to the infrastructure environment.
Asset information. Robust decision-making relies on sound, complete, current and relevant data. An
asset data model is presented that meets all accounting requirements and that enables asset valuation,
impairment testing and lifecycle modelling and forecasting across the multiple asset portfolios found in
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cities. Elements of this model include a 6-tier asset hierarchy, a valuation model, attribute data,
identification referencing system, failure modes and models, data accuracy system, and the structure and
rules governing the asset register.
AM capability development. Guidance is provided on possible service delivery models and contracting
options, organisational structure, roles and responsibilities, and competency requirements.
Lifecycle delivery. To be effective, AM plans must be implemented through activities, projects and
programmes across the lifecycle. To this end the CIDMS includes an infrastructure procurement and
delivery management system (IPDM) for cities. It is through this system that the lifecycle activities,
projects and programmes specified in the AM plans are actioned, services are delivered, assets optimised
and AM objectives related to asset portfolios achieved.
Risk and performance 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 AM decisions and
activities. The CIDMS considers risk, cost and performance in multiple ways. Performance is extensively
dealt with in terms of both levels and standards of service, as well as input, output and outcomes-based
performance. Costs are defined and catalogued in the categories of direct, indirect and pecuniary costs,
and costs and risks are considered in all decision-making criteria. Asset-related risks are measured
through failure mode, effects and criticality analysis, and the means for doing so are provided in the asset
data model. An AM maturity approach and methodology is described for assessing the performance of
the AM system, and for identifying, implementing and measuring improvements in AM practice.

In addition to ISO 55001, the CIDMS meets the requirements of Generally Recognised Accounting Practice (GRAP)
with respect to the accounting for assets, and with the requirements of the municipal Standard Chart of Accounts
(mSCOA) regarding budgeting, expenditure and reporting on assets and service delivery activities. The lifecycle
delivery system is based on the National Treasury’s Standard for Infrastructure Procurement and Delivery
Management that in turn is normatively based on ISO 10845: Construction Procurement. It also provides the
techniques necessary for infrastructure planning as required by SPLUMA.
Incorporating all of these requirements within CIDMS ensures that AM policy, processes and information systems
link with those of other functions (e.g. finance and HR), creates the space for AM to serve an integrating function
within a city, and to foster an AM culture throughout the city. Importantly, the CIDMS creates a common dictionary
for built environment professionals and finance practitioners alike, and recognises that AM is a multi-disciplinary
body of knowledge practiced by engineering and technical professionals, urban planners, finance practitioners and
other disciplines such as information specialists. The CIDMS also establishes a platform for AM competency
requirements.

4.
4.1

THE CIDMS TOOLKIT
Scope and content

The CIDMS Toolkit comprises 12 modules as shown in Figure 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 focusses
on future demand, inclusive of estimating and spatially apportioning future demand as well as demand
management strategies for all major infrastructure services. Module 5 also emphasises the need for sustainable
practices, planning for climate change resilience and the adoption of green infrastructure technologies as
appropriate.
Armed with knowledge and informed estimates on current infrastructure capacities and needs, current and future
levels of service and demand, it is possible to proceed with lifecycle planning. Module 6 provides processes and
techniques for developing lifecycle strategies and plans per asset portfolio. Module 7 offers guidance on the
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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.
Figure 4: Structure and lay-out of the CIDMS Toolkit

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
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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.
4.2

Key innovations

The CIDMS Toolkit presents a number of innovations. The first is a spatially-based customer classification system
that identifies and locates customers in a manner supportive of land use, infrastructure demand and investment
planning, tariff modelling and revenue optimisation. A methodology and techniques are also presented to
determine the future growth and spatial manifestation of customers, based on factors such as urban economic
trends, spatial planning interventions, low income housing programmes and other pertinent factors.
In the search for spatial efficiency, the Toolkit presents a capital development cost premium atlas. This atlas
considers factors such as topography and geology, and establishes cost premiums for different facility types (e.g.
reservoirs and water distribution pipe systems) when constructing infrastructure, to select the most appropriate
locations for services installation, all other factors being equal.
The toolkit also introduces a rapid assessment tool for projects. It assists cities to undertake pre-screening of
investment proposals prior to undertaking detailed and costly investigations to determine whether projects are
bankable, and furthermore assists cities to improve the design of projects to be more attractive. This project rapid
assessment tool was developed in consultation with regulators and funding agents in both the public and private
sectors.
The concept of a multi-criteria analysis (MCA) system for capital investment decision-making is not new. The
construct and content of the MCA system developed for cities is however next generation application. It presents
a thoroughly updated version of impacts reflecting the full scope of key outcomes of importance to South African
society. It factors for both positive and negative impacts and, importantly, it introduces a spatial element to ensure
that budgets, consisting of activities, projects and programmes, are directed towards achieving cities’ spatial
transformation agenda.

5.

IMPLEMENTING THE CIDMS

It is the intention that the CIDMS will support cities to improve the management of their asset portfolios to deliver
value to all stakeholders, to scope appropriate infrastructure interventions and make sound decisions on
investments, to develop long-term stacked and smoothed project pipelines, to support the spatial transformation of
cities and to increasingly future-proof cities.
The CIDMS Toolkit is believed to be a cutting edge product, advancing urban infrastructure asset management
practice. Quality was ensured through a reference group that included city representatives of particularly
eThekwini, Johannesburg and Cape Town, and a stakeholder group that comprised, amongst other,
representatives from the various built environment councils. Although the initiative, coordinated by the National
Treasury, has been on a voluntary and collaborative basis, several cities have called for aspects of the CIDMS to
be regulated through existing local government legislation. There have also been calls for the CIDMS to be formally
adopted as sectoral code of practice through the legislation of built environment councils. The Toolkit is however
not a final product. From the outset the design approach has been to initially focus on establishing an AM system
and accelerating capital delivery in a sustainable manner, considering lifecycle costs and using sound decision-
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making criteria aligned to city strategic objectives. Following phases will focus on operations and maintenance,
lifecycle optimisation, asset portfolio optimisation, and continuous improvement.
A draft CIDMS implementation strategy has been prepared and is currently being considered prior to formal
stakeholder engagement. The following are key aspects of this strategy:




The scope of CIDMS is limited to the current eight metropolitan municipalities. A scaled-down version
of the CIDMS will be developed for the remainder of local government.
It will initially be piloted in the larger cities of eThekwini, Johannesburg and Cape Town, and then rolled
out to the remainder of metros.
Implementation will be staggered over the course of a five-year period. The sequencing of outputs are
likely to be training and the establishment of asset management policy and strategy in year 1,
determining consolidated 30-year lifecycle needs in year 2, the production of AM plans and project
pipelines in year 3, prioritised city investment plans and infrastructure delivery plans in year 4, and
consolidation, review and improvement planning in year 5.

Full implementation of CIDMS will require the creation of an enabling environment, not only in the cities where
CIDMS is to be implemented, but also in the broader environment (e.g. academic and training institutions, and
institutions responsible for professional certification). The type of professionals needed to implement and manage
CIDMS must be developed, including establishing profiles, job descriptions, minimum competence standards,
training curriculum and training products. Humans stand center in the CIDMS enabling environment, as they
energise, operate, manage and drive system improvements. Strong change management will be required.
Figure 5: CIDMS enabling environment
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The following five dimensions of an enabling CIDMS environment have been identified:







6.

Training dimension, inclusive of curriculum, minimum competence requirements, approved training
products and vendors, and recognised qualifications.
Certification dimension that encompasses a certification system, professional certification and the
fostering of a community of practitioners that facilitates collaborative learning and practices sharing.
Institutional dimension inclusive of organisational architecture, business processes as well as
individual and institutional awards. Practices and performance benchmarking, and rewards are key
elements of this dimensions.
Systems and tools dimension. These include the policies, electronic systems and other applications
to support CIDMS business processes and decision-making.
Body of knowledge dimension, with the body of knowledge documented in the CIDMS Toolkit, together
with arrangements to ensure the currency and quality of the Toolkit.

CONCLUSION

The ISO 5500x series of standards ushered in a new era for asset management. It structures and formalises AM
practice, but offers sufficient flexibility for application to specific operating environments. Most of human social and
economic activity takes in cities, and the importance of cities is set to grow as the trend of urbanisation continues,
and global capital resources concentrate in city spaces. Urban infrastructure underpins all these activities, and
robust urban infrastructure AM practice is therefore vital for success in the 21st century.
The CIDMS Toolkit presents evolving, scalable best practice urban infrastructure AM practices. Of equal
importance, it is necessary to create an enabling environment that produces capable AM practitioners, that
incubates and shares best practice developments, and that rewards performance.
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