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ABSTRACT
Development of Infrastructure Asset Managementv&o# Solutions for Municipalities
in South Africa. (December 2006).
Christopher James von Holdt, B.Eng., Universitystdllenbosch;
M.Eng., Texas A&M University
Chair of Advisory Committee: Dr. Roger E. Smith

This Record of Study presents the development fyastructure asset management
software solutions for municipalities in South A&fi The study was performed within a
multidisciplinary engineering consulting company South Africa with an interest in
expanding its infrastructure asset management tansy services in the local

government market.

South Africa faces a large backlog in the delivefybasic services to communities;
existing infrastructure is showing signs of advah@ging; and municipalities are
inadequately staffed to effectively provide sersiedgth limited funding. The company
identified the opportunity to support South Africarunicipalities with the delivery of

sustainable infrastructure services through thelempntation of infrastructure asset
management best practice. The provision of thesecss required the development of

infrastructure asset management software thafisatibie needs of municipalities.

Infrastructure asset management practice aroundwitidd and in the context of
municipalities in South Africa was reviewed to gan understanding of the specific
requirements of the asset management softwaraa@uldihe software functionality was
conceptualized and the technical requirements vigeatified to aid development.
Finally, a business plan was prepared to assessotheercial viability of the software

and to guide its introduction into the market.
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1. INTRODUCTION

1.1 Background

South Africa currently faces many infrastructurdated challenges at the local
government level. The country has a large backiothé delivery of basic services to
communities, existing infrastructure is showing nsigof advanced aging, and
municipalities are inadequately staffed to effesliyvprovide services with limited
funding. The national government has realized tBBogsness and urgency of the
infrastructure situation and is taking proactivepstto remedy the situation. The field of
infrastructure asset management is generally vietwednational government as a
technical discipline that can be used to improwe itifrastructure and service delivery
situation across the country. Numerous steps hasen btaken by the national
government to support the implementation of infiagure asset management, including
the passing of legislation, provision of fundingdahe provision of technical resources
and guidelines.

In South Africa, government agencies generally aa have the depth of
technical skills to implement major infrastructuratiatives without the assistance of
private consultancies. The current infrastructuigasion in the country and the support
of national government has provided an opportufotyprivate consultancies. Africon
Engineering International (Africon) has identififds opportunity and have committed
to developing the internal capacity of the compaayprovide infrastructure asset
management services. Africon is a large multidisegpy consultancy based in Pretoria,
South Africa, has a staff complement of approxityaie200 people, and operates in

more than 20 countries worldwide.

This record of study follows the style and forméthe Journal of the
Transportation Research Board.



1.2 Internship with Africon Engineering I nternational

Chris von Holdt worked as a permanent member of Akset and Project
Management Unit under the direct supervision of Bbthan Viktor who is a technical
director of the company. The internship supervisas Dr Gustav Rohde, who is the
Chief Executive Officer of the company.

Chris von Holdt was involved in the developmenteasfhnical asset management
resources, providing consultancy services in assgtagement, the preparation of asset
management tender proposals, and strategic planelaigd to asset management.

Asset management projects to which contributiongewmade during the
internship include the development of a standaddizgproach to asset register
compilation for the Western Cape Province, the @ragoon of an asset management
policy for the Capricorn District Municipality, artie compilation of asset registers for
the Drakenstein and Stellenbosch municipalities.

The main involvement of the internship was the tgwaent of the technical
resources needed to implement infrastructure assetagement practice at the local
government level, including software that is capadil meeting the infrastructure asset
management needs of small to medium sized munitgsalin South Africa. The
approach adopted to develop and ensure the sustdainaf the solution provided by the
software was to gain an understanding of infrastinecasset management best practice
from around the world, gain an understanding ofSbeth African environment, and to
develop a technical solution that is focused ontmegehe particular needs of small to
medium sized municipalities in South Africa. A lmess plan was developed to assess
the financial feasibility of the software and tadgithe introduction of the software into
the market.

The software development project had already begwen the internship started.
The required software functionality became moreaagpt during the implementation of
asset register compilation projects and improvenaerd refinements were identified
along the way. The first version of the software baen completed and is functional,

but additional requirements have been identifieddifonal functional and technical



specifications must still be prepared to form tlasig of the development of the next
version of the software. Several of the technieslources require further refinement,
including the data collection field guides, assaguation models, and budget estimation
models. Most of the focus has been on the techagécts of the asset register to date.
A greater focus needs to be placed on the undelistrof the financial treatment of

infrastructure assets in the future.



2.

INFRASTRUCTURE ASSET MANAGEMENT OVERVIEW

The International Infrastructure Management Man(li¥IM) defines infrastructure

asset management as the goal to meet a requiretl déservice, in the most cost-

effective manner, through the management of ageetpresent and future customers

(). The key elements include:

taking a life-cycle approach;

developing cost-effective management strategiethiotong term;

providing a defined level of service and monitorpegformance;

understanding and meeting the impact of growthufinodemand management
and infrastructure investment;

managing risks associated with asset failures;

sustainable use of physical resources; and

continuous improvement in infrastructure asset rgameent practices.

The AASHTO Transportation Asset Management Guidéestthat the goals of

asset management are(®):

build, preserve, and operate facilities more céfsicévely with improved asset
performance;

deliver to an agency’s customers the best valugh®mpublic tax dollar spent;
and

enhance the credibility and accountability of th@ngsportation agency to its

governing executive and legislative bodies.

There have been several definitions of infrastmecasset management, but most

share the key principles of taking responsibility the provision of defined levels of

service to users, adopting a life-cycle managemamdl financing approach to



infrastructure, and making decisions that get thestbreward for investment.
Infrastructure asset management is a combinatian mfnagement philosophy and the
physical science of managing infrastructure. Appiedp management principles need to
be adopted by the organization responsible foragsets. The implementation of the
management principles must in turn be supportedapgropriate decision support
methodologies and information. Infrastructure assatagement cannot be implemented
without a commitment to adopt both the managementiples and the physical science
behind it.

The infrastructure asset management principlespécable to all managers of
infrastructure in both private enterprises and ublig agencies. However, the main
driving force behind the development of guidelireesd methodologies has been to
support public agencies with the sustainable defieé services to their communities.

The technical principles of infrastructure assehaggement principles are not a
new science and have been used in managing roadmstsince the 1960s. Given that
road networks are typically the most valuable aggetp, are very visible, and are
relatively short-lived, it is understandable tha&d management practices have lead the
way in the development of infrastructure asset rgameent solutions. It is only in the
past decade that infrastructure asset managemertipies have been adopted and

implemented for other infrastructure services avige scale.

2.1 International Context

The IIMM provides an overview of infrastructure elssnanagement in countries,
including the United States, Australia, New ZealaBaduth Africa, and the United

Kingdom. Brief summaries of the key points relatednfrastructure asset management

software are provided below.

211 United Sates
The United States heavily invested in infrastruetuafter World War Il. This

infrastructure is starting to reach its terminaé amnd needs renewal. The maintenance

and renewal of the existing infrastructure presentsajor infrastructure management



challenge in the USA. The management of infrastmgcts primarily the responsibility
of the individual states and local municipalitiafthough the Federal Government does
have considerable financial influence over decisnaking.

Infrastructure asset management has been driversotne extent by the
introduction of new accounting standards for statd local government bodies in 1999.
The Government Accounting Standards Board (GASB)mpmigated Statement 34,
which requires the adoption of accrual accounting infrastructure assets. The
statement allows for the adoption of a depreciativa modified method of accounting
for infrastructure assets. The depreciation methdbe simpler method and requires the
depreciation of the historic cost of the asset dlkieruseful life of the asset. The use of
the modified approach is conditional on utilizing afrastructure management system
and demonstrating that the assets are being mamagedappropriate level. The concept
underlying this approach is that many infrastruetassets have indefinite lives if
managed effectively over time and depreciationasreflective of the consumption of
the asset. There is no depreciation expense whag tlee modified approach, but all
preservation costs are expensed. The actual expemds compared to the required
expenditure from the infrastructure managemenesysb assess performan&.

Sophisticated infrastructure management softwagenwadespread in the United
States. The modified approach to accounting faasifucture assets lends itself to the
use of existing infrastructure management systesush as pavement management

systems and bridge management systems.

21.2 Australia
The adoption of infrastructure asset managementloogl government bodies in

Australia is fairly widespread and growing with theoport of national and state support
programs. The Institute of Public Works Engineer(ijWwWEA) established a national
asset management committee in 1993, who publisted IMEA national asset
management manual in 1994 and partnered with thiéomdd Asset Management
Steering (NAMS) group of New Zealand to publish tinéM in 2000.



The principal driver of infrastructure asset mamaget implementation was the
introduction of new accounting standards that supoaccrual accounting principles in
1993. Councils were required to report service moe and consumption of
infrastructure. State-based regulators, e.g. étdgtr gas and water supply, were
required to produce infrastructure asset managepians.

States have different levels of infrastructure agsanagement adoption. The
state of Victoria provides assistance with a prog(@ TEP) to assist implementation and
the IIMM is used as the basis of infrastructureeagsanagement practice. A variety of
software solutions are used in Australia, rangingmf simple systems through to

enterprise solutionél).

2.1.3 New Zealand
Infrastructure asset management is very widely tmed in New Zealand with

widespread adoption by local government and steumport from national government.
The NAMS group produced the New Zealand InfrastmeciAsset Management Manual
in 1996 and has provided a series of workshopsufgp@t the implementation of
infrastructure asset management. NAMS strongly supd the development of the
IIMM in 2000 and this manual has become the stahdar infrastructure asset
management practice.

The Office of the Auditor General has been thegpal driver of infrastructure
asset management implementation since the pubdisifia special report to parliament
over the lack of procedures for infrastructure tassecounting in 1993. A local
government Act in 1996 required local authoritiesptoduce financial statements that
take into account asset creation and service patent further Act in 2002 required
infrastructure asset management plans to be prddune2003 the Attorney General
reviewed infrastructure asset management praatideancluded that authorities needed
to move from core infrastructure asset managemdéarinpmg to advanced systems
including optimized decision making and risk aneys

Since the 1990s, local authorities were requireduse a computerized
maintenance management system. The NAMS groupdumtex infrastructure asset



management information systems including Hahsand Confirii and predictive
modeling systems (dTIM$and supported the use of these systems. Thetsers/have

not been used by all authorities, with some chapselif developed systems, alternative
software such as BizeAs$eind Maximgd, and GIS systems to present and manage data.
A software trend noticed in New Zealand is the nmoeet to enterprise software that
provides a wide range of client solutions, includinilling, administration, licensing,

customer service, efd).

2.1.4 United Kingdom
In the United Kingdom the practice of infrastruet@sset management is largely driven

by regulations and sector specific regulating bediat are striving for more effective
management practices, competition, risk reductiang performance measurement.
National Government provides a general frameworktlie management of assets, but
do not prescribe how the assets are to be manageal.result, some sectors have been
more successful in adopting infrastructure assetagement than others.

The UK Government Treasury has recently introdumettual based accounting
to cover all expenditure from 2001/2002. This medthovers the entire public sector and
will allow consistent evaluation and comparisonoasrall sectors. The target date for
total implementation is 2005/2006.

Infrastructure asset management appears to beywadelpted at a high level of
sophistication in the UK. Numerous software systemes available in the UK market,

with an abundance of enterprise software solut{@hs

2.1.5 World Bank Advisory Note on Strategic Municipal Asset Management
A report was prepared by Worley International Lediton behalf of the World Bank that

suggests an infrastructure asset management appi@adeveloping countrie@l).The

approach is consistent with the World Bank’s Urlzend Local Government Strategy

! www.Hansen.com
2 www.Maplnfo.com
3 www.deighton.com
* bizeasset.com
> www.mro.com



that is based on a vision of sustainable citiesdhalivable, competitive, well governed,
and bankable. The report highlights the need fgrslative reforms, support systems,
and performance monitoring as key conditions fa #doption of infrastructure asset
management.

The report defines a schedule of stages in the loewvent of municipal
infrastructure asset management, which are usefaidp current practice and develop
improvement plans. The stages also provide ingigbt the decision support needs of
municipalities at the different stages of infrastire asset management development.

The stages are shown in Table 1 below.

TABLE 1 Stagesin the Development of Municipal Asset Management

Stage Requirements

Stage 1

Improvement Needs analysis/status assessment

Strategy Setting base strategy/asset management objectives
Development Asset data classification

Collection priorities confirmed
Asset management improvement program adopted

Stage 2

Basic Asset Register| Set up basic asset register

Asset management information system
Identification of all assets

Basic data captured

Asset replacement cost determined
Asset replacement timetable determined
Initial asset management plans

Current levels of service identified

Basic valuations prepared

Stage 3
Basic Asset Improve attribute data
Management Introduce basic condition assessment

Valuation based on condition

Optimize data collection for critical assets

Maintenance history data identified

Second generation (basic) asset management pleparpd
Renewal decision-making processes documented

Determine target levels of service based on stdéehoonsultation
Costs captured against assets




Table1 Continued

10

Stage Requirements
Stage 4
Improved Review maintenance procedures
Maintenance Apply improved procedures to assets
Management Schedule procedure intervals
Review maintenance plans for key assets
Begin to introduce asset criticality analysis aisé management
Stage 5

Introduce Advanced
Asset Management

Complete failure analysis on all key asset grounasaitical facilities
Complete consequence of failure (risk managemeatlysais on all assets

Techniques Apply these findings to the life-cycle strategy amdintenance plans for
assets
Valuations based on true economic lives

Stage 6

System Optimization

Optimized life-cycle and ecmmo decision making used for plannif
levels of service, based on ongoing stakeholdesudtation
All options for overcoming failures analyzed
Benefits for each option quantified
Costs for each option quantified
Most appropriate strategy for each asset, faailitgystem identified
Advanced asset management plans developed

—

g

2.2

2.2.1 Overview

I nfrastructure Asset Management in South Africa

Major legislative reform since the adoption of avneonstitution in 1993 led to the

introduction of a new system of local government2®00. In this time, 700 local

authorities have been amalgamated into 284 muntittggaand numerous powers and

functions have been passed from national and pec@litevel to the local government

level. Local government authorities are being heldre and more responsible for

service delivery. The 9 provinces are divided it districts, which are managed by

district municipalities. The districts are dividado 231 local municipal areas managed

by local municipalities. A map of the provinces dandal municipalities is provided in

Figure 1.
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FIGURE 1 South African provinces and local municipalities.

The responsibility for service delivery is dividdettween the district and the local
municipalities, based on the capacity to perforrcg functions. The responsibilities

of the different tiers of government are as follows

National: Assist and support municipalities by pdivg financial and technical
assistance, including guides, manuals, and regukati

Provincial: Play a coordinating role in roll-out ¢fie Municipal Finance
Management Act (MFMA) and intervene when finangmbblems become

evident at municipalities.
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. Local: Provide financial and service-delivery infation to the higher levels of

government and liaise with other municipalities amtricts on budget issues.

The delivery of infrastructure services in Southii¢d poses somewhat different
challenges from many other countries. A large propo of the South African
population has inadequate access to even the nasat levels of municipal services.
Basic services include piped water, sanitationlifees better than bucket latrines, and
access to electricity. Approximately 18% of houddbdnave inadequate access to water,
32% of households have inadequate access to samitédcilities, and 26% of
households have inadequate access to electi{B)ty This large backlog in service
provision poses a major challenge for municipait@es the areas with service delivery
backlogs have populations that are unable to payh®e services. A relatively small
proportion of the population with existing infrastture provides the only revenue from
the provision of services. Balancing the infrasimoe maintenance needs of existing
paying customers with the needs of those who hawervices is a major challenge.

Municipalities have been tasked with meeting thiallenge. This responsibility
has been supported by recent legislation, includimy MFMA and the Municipal
Systems Act that makes municipal managers resdenfib service delivery and the
evaluation of performance. The municipalities arpported by national grant programs,
which provide grant funding for capital expenditugth the aim to eradicate basic
service backlogs by 2013. The grant programs, ety the Municipal Infrastructure
Grant (MIG), currently do not provide financial gt for the maintenance and renewal
of existing infrastructure.

The changes in the country since democracy in 1284 not left municipalities
untouched. A study by Alison Lawleg$6) on the state of civil engineering in South
Africa has revealed that the demand for engineerthé municipal environment far
outstrips supply and the technical capacity antiss&f municipalities have eroded in the
past decade. The number of engineers in municipdies has declined while the new

municipal demarcations and the acceleration ofiserdelivery have increased the
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demand for engineers. Senior technical positionge haeen filled by non-technical

managers. This has resulted in frustrated techmwatagers who have entered early
retirement or left the sector out of frustratiors A result, technical departments have
become strategic and largely only initiate projeltd are executed by the private sector.

Research findings in Lawless’ study from a survéy284 district and local
municipalities revealed high levels of vacancies technical civil staff. The findings
found that 80% of local municipalities have no kiengineers and 34% have no
qualified civil technical staff in the form of civengineers, technicians or technologists.
In district municipalities, 47% have no civil engers and 9% have no qualified civil
technical staff in the form of civil engineers, he@cians or technologists.

These results show the enormous shortage of skdiguired for the
implementation of infrastructure asset managenrentunicipalities. In the cases where
technical staff are available, these staff are galyeoverworked and have little capacity
to start implementing new programs that place alitiatal burden on them.

In the past few years South African communitiesehbgcome more demanding
for the delivery of service by municipalities. Th@#emands have turned into
demonstrations, riots, and on occasion public wiode which has increased the media

coverage and exposure of the demands. Some reoatents include:

 Residents of Bothaville's Kgotsong township in ffree State ran riot in a
protest over lack of service delivery, burning shogisrupting schools and
damaging property7).

 Demonstrations by residents of Frankfort and Namiala the Free State
turned violent and municipal offices were also aéght, a stadium was
vandalized, and various shops inside the townskeiWwoted8).

* Residents of Soshanguve demonstrated against pmweices delivery and

blocked roads and burnt tires in the stré@)s
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Municipalities in South Africa currently find theelses in a difficult position.
They have demanding communities to satisfy, lefymla demanding compliance,
increased funding to spend, and very little techinicapacity to do it with. The
implementation of infrastructure asset managengeeipected to be a major challenge
to most municipalities, and it is expected that stdtants will supply supportive
technical skills to provide infrastructure solutson

Infrastructure asset management practice in SotrthaAs still in the early days
of development. The Institute of Municipal Engireef South Africa (IMESA) has
launched the IIMM in South Africa, which is considd a manual of best practice. The
public and private sector are gearing up to implenm&rastructure asset management in
the country with technical resources being devealpparastructure asset management
forums being created, and training programs bertgated.

2.2.2 Legidation
Several Acts of legislation have been introducedt thupport infrastructure asset

management, with the MFMA being the principal drivef infrastructure asset
management implementation. Section 63 of the Aatgd very specific responsibilities
on the municipal accounting offic€t0). The Act states that:

The accounting officer of a municipality is respites for the management of —
i) the assets of the municipality, including the safgding and the maintenance of
those assets; and

i) the liabilities of the municipality.

The accounting officer must for the purposes ofksghon (1) take all reasonable

steps to ensure —

i) that the municipality has and maintains a managémancounting and
information system that accounts for the assetdiahilities of the municipality;



i)

ii)

15

that the municipality’'s assets and liabilities aralued in accordance with
standards of generally recognized accounting macéind

that the municipality has and maintains a systemmtefnal control of assets and
liabilities, including an asset and liabilities isgr, as may be prescribed.

Guidelines for the implementation of the MFMA haleen provided by the

Department of National Treasury (National Treasuty) assist practitioners. Key

concepts include the followin@1):

ii)

Vi)

The Act recognizes that local government is disiecand independent, with the
power to determine its own budget and policies.

The Act makes the executive mayor or committee aesiple for policy and

outcomes, and the municipal manager responsibleinfgementation and

outputs.

The Act states that the municipal manager is resipnfor the management of
the municipality’'s assets and liabilities and sklo@nsure that appropriate
systems and policies are in place to adequatelggsafd and maintain the
municipality’s assets.

The Act replaces the rules and procedures basexhden system with an
outcomes focused system. The Act does not providscgbed rules and
procedures, but sets local government national a@ma standards.

Financial planning has shifted from addressing imlisie demands to the
consideration of future financial needs.

Municipalities are required to pass budgets thatfalty funded and borrow only
for current and capital expenditure. Budgets mgsbmmodate all operational
and maintenance costs. This places a greater emmptrasachieving a balance

between revenue generation and expenditure onrexisfrastructure.
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There is strong alignment between the MFMA andNhmicipal Systems Act.
The Acts are complementary in their requirementlieradoption of performance-based
municipal management. The MFMA focuses on finanpaformance, while the MSA
focuses on non-financial performance.

The Municipal Systems Act states that the courfcd municipality has the right
and duty to ensure that municipal services areigeavto the local community in a
financially and environmentally sustainable man(i). The financial sustainability
requirement includes provision for capital cosgsermations costs, and the maintenance,
repair, and replacement of physical assets. Thiés that the financial needs of the
infrastructure must be known to the municipal colnc

The constitution of the Republic of South Africatss that one of the objectives
of local government is “to ensure the provision sefrvices to the community in a
sustainable manner(13). This implies that local government must not ophpvide
infrastructure in the short term, but maintaimithe future in a sustainable manner.

The Municipal Structures Act provides for the diers of functions and powers
between district and local municipaliti€s4). The responsibilities are managed by the
Municipal Demarcation Board, who perform annualieess of the capacity and
capability of municipalities and make recommendgito the minister on how the roles
and functions should be divided.

The annual Division of Revenue Act (DORA) that gphlcable to a particular
financial year provides for an equitable distribatiof revenue between the different
tiers of governmen(15). District municipalities are responsible for thistdbution of
resources among the local municipalities.

The Water Services Act (WSA) provides for accesBasic water and sanitation
services and the preparation of Water Services Dpreent Plans, which must have a 5
year time frame and contain details on the requinécstructure and the operations,
maintenance, repair and replacement of the exigtingstructurg16).

The Government Immovable Asset Management Bill (A requires national

and provincial government asset custodians to peepamovable asset management
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plans(17). Although much legislation is supportive of infiracture asset management
planning at the local government level, no legistaturrently requires municipalities to

develop infrastructure asset management plans.

2.2.3 Infrastructure Asset Management Guidelines
Several national departments have been involvedthm development of asset

management guidelines for practitioners. NationaéaSury has provided several
guidelines including an Asset Management guidelivehich introduces asset
management and provides basic asset managemestigesdto the public sect@i8).

A section on asset register software states thatiaty of software systems are available
in the market place to assist in the effective ngangent of assets and that any software
system may be used for the capturing of assetsigeadvit will give the information
required for disclosure purposes and has been aggtay the National Treasury. It also
states that the asset register year-end reportddshe used to support the asset amounts
reflected in the Annual Financial Statements fachkisure purposes. National Treasury
have provided guideline§l9) on the implementation of accounting standards, and
circulated a letteg20) stipulating the minimum requirements for an asegister.

The Institute of Municipal Financial Officers (IMBOSouth African Local
Government Association (SALGA), LG Consultants, &rdst and Young developed a
Local Government Financial Best Practice Manu&(004, which includes a fixed asset
illustrative policy and procedures to deal with noymal assets. This manual is made
available online on the IMFO websi{21).

2.2.4 Accounting Sandards
In South Africa the Accounting Standards Board (AS® required in terms of the

Public Finance Management Act (PFMA) to determieaagally recognized accounting
practice, referred to as Standards of Generallyp&@zed Accounting Practice (GRAP),
that is applicable to government agend®®. The accounting standards are controlled
by three parties, including the ASB, National Tregsand the Auditor-General’s office.
The ASB is responsible for developing and issuirgoanting standards. National

Treasury is responsible for developing implemeataguidelines and issuing Specimen
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Annual Financial Statements in accordance withaiteounting standards issued by the
ASB. The Auditor-General is responsible for audjtimancial statements in line with
these accounting standards and the forrfi®s

In July 1997, National Treasury commissioned a\stoddevelop statements of
generally recognized accounting practices for logalernment. These statements,
known as “old GAMAP”, were largely based on thet&teents of Generally Accepted
Accounting Practice (SA GAAP) that were applicabtehe time. In 2003, the MFMA
stipulated that municipalities must comply with #ieounting practice prescribed in the
Standards of Generally Recognized Accounting Rra¢tcRAP). The old GAMAP was
reviewed to be more consistent with Internationable Sector Accounting Standards
(IPSASs) and in 2004, the revised standards, kresvBtandards of Generally Accepted
Municipal Accounting Practice, and referred to las ‘thew GAMAP”, were introduced
by the ASB(23).

The new GAMAP is applicable to municipalities unsiich time that it is
replaced with a relevant GRAP. Compliance will bguired in the financial year after
the issuance of the GRAP. The current effective datcomply with the Standards of
GAMAP varies with the assessed capacity of the mpalities by the Municipal

Demarcation Board. The dates of compliance are:

*  high capacity by year ended 30 June 2006;
* medium capacity by year ended 30 June 2007; and
* low capacity by year ended 30 June 2008.

The standards of GRAP that were issued prior tonthe GAMAP with which
municipalities need to comply are the:

. Preface to the Standards of GRAP;
. GRAP 1 — Presentation of Financial Statements;
. GRAP 2 — Cash Flow Statements; and
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GRAP 3 — Accounting Policies, Changes in Accountisgmates and Errors.

The standards of GAMAP with which municipalitiessdeo comply are the:

*  Preface to the Standards of GAMAP;

* GAMAP 4 - The Effects of Changes in Foreign ExcleaRgtes;

* GAMAP 6 — Consolidated Financial Statements andofating for Controlled
Entities;

*  GAMAP 7 — Accounting for Investments in Associates;

*  GAMARP 8 - Financial Reporting of Interests in Jo#@ntures;

*  GAMAP 9 — Revenue,

*  GAMAP 12 — Inventories;

*  GAMAP 17 — Property, Plant and Equipment; and

*  GAMAP 19 - Provisions, Contingent Liabilities andr@ingent Assets.

Municipal assets have been classified into seveifierent classes, with
infrastructure assets falling into the class of pemty, plant, and equipment. The

classification of assets is shown in Figure 2
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Assets

Non-current Current

Intangible Tangible

Immovable Movable

Inventory Property, plant and equipment

Community assets Heritage assets Infrastructure assets Investment property

FIGURE 2 Asset classification.

Examples given of infrastructure assets includedspawater reticulation
schemes, sewerage purification works, and watengnéfrastructure assets are defined
as assets th&23):

* are part of a network of similar assets;

are specialized in nature and have no alternases;u

are immovable; and

are subject to constraints on disposal.

2.2.5 Infrastructure Asset Management Systems
Infrastructure asset management covers a wide ravfgeactivities related to

infrastructure assets and numerous systems havedeseloped to address these needs.
Infrastructure asset management is concerned mibhnethe life-cycle management of
infrastructure than design, so design systemsareansidered.
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Geographic Information Systems (GIS) have been weigely adopted by
government agencies at the national and proviheials of government to manage and
store infrastructure information. Many of the higapacity local government agencies
do have a GIS, but there are still many of the Bmalgencies that do not.

Infrastructure asset management systems that detdl the life-cycle
maintenance needs of the infrastructure includenipggavement management systems
and bridge management systems. Sophisticated paveamsl bridge management
systems are widely use by the national and proaindepartments and metropolitan
municipalities. These systems are generally capablgerforming optimized decision
making and producing maintenance and rehabilitaptams. The operation of these
systems is predominantly contracted out to constdtalthough some are managed in-
house. Some of the smaller municipalities have &Esaplex pavement management
systems that are typically contracted out to cdasts.

Maintenance and facilities management systems alelywsed by national and
provincial departments, and metropolitan municipedi Some of the smaller
municipalities have these systems, but normally umited functionality.

Other relevant infrastructure management systerckide network demand
prediction and design systems for networked infuastire such as water supply,
sanitation, and road networks. These systems acevately used by the national and
provincial departments, and metropolitan municipedi with some smaller

municipalities contracting out this function to soiftants.

2.3 Infrastructure Asset Management Practice in Developed and Developing
Countries

The infrastructure asset management needs of gemglaountries, including South
Africa, are somewhat different from those of theradleped countries reviewed in this
study. Both developed and developing countries esliae challenge of eradicating
maintenance backlogs from inadequate maintenangeneiure in the past. However,

developing countries face the additional burdenedddicating large infrastructure
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provision backlogs. Large proportions of the popates of developing countries do not
have access to basic services, such as clean gumrater, sanitation facilities, and
engineered roads.

The provision of basic services is often viewedhageater priority by decision
makers than the maintenance of existing infrastinectThis priority is more pronounced
when short-term objectives dominate decision makind an understanding of the life-
cycle needs of infrastructure are not entrenchée. development of new infrastructure
is expensive and limited infrastructure funds afeero quickly exhausted with little
funding being allocated to maintenance. The inadex@xpenditure on maintenance
results in inefficiencies and the wastage of finalhesources in the long run.

A major challenge facing developing countries isréfiore to develop a decision
making process to optimize expenditure betweerptbeision of new infrastructure and
the maintenance of existing infrastructure. Althlouthis problem is addressed
conceptually in some manuals and guides, the risolaf this problem in South Africa
requires much attention. This Record of Study isebaon the development of software
that addresses the infrastructure maintenance aoempof the problem.
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3. INFRASTRUCTURE ASSET MANAGEMENT NEEDS OF

MUNICIPALITIES

3.1 Primary Infrastructure Asset Management Needs

The primary infrastructure asset management neads lbeen identified by means of a
review of the current situational context in Soudthiica, discussions with municipal
officials, the review of tender calls, and the opns of experienced practitioners. The
underlying concept that has emanated is the neesirfglicity to ensure sustainability
in an environment with limited technical capacithe core needs have been identified

as:

» the compilation of a GAMAP compliant asset regigterall municipal assets
to comply with legislation;

» the means to manage and maintain the asset redgggterand

» the implementation of infrastructure asset managenpeactices within the

municipality.

Municipalities are required by the MFMA to comp{BAMAP compliant asset
registers for movable, property, and infrastrucassets. The assets must be represented
in the financial statements of the municipality @ndnon-current assets. The
municipalities then have to maintain the assetstegi This entails maintaining the data
relevant to every asset through the asset lifecgél@cquisition, maintenance, and
disposal. Expenses, impairments, and depreciatidheoasset must be recorded. The
means are needed to capture changes, manage @he da register, and communicate
the results to the financial statements.

Much awareness has been raised in South Africa taindastructure asset

management and the need to implement it in muritigs The theory of infrastructure
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asset management is convincing, but municipalitiesd the tools and methodology to

implement the infrastructure asset managementipesct

3.2 Satisfying the Primary Needs with a Software Tool
The primary needs can be partly addressed by adeslgned software. The software
acts as a tool used to simplify computational pgotd and manage information. The

following software requirements have been iderdifi®m the primary needs.

3.2.1 The Compilation of a GAMAP Compliant Asset Register for all Municipal Assets
to Comply with Legislation
Software is required to capture data into an asggster. A GAMAP compliant data

structure is required in the software so that it ba populated with asset register data.
The data structure must be complete and accommatasset types. The data structure
should follow the concept of a defined inventoryhaassociated attribute data to enable

integration with other systems.

3.2.2 The Meansto Manage and Maintain the Asset Register Data
Software functionality is required to update andntaan the asset register data and to

integrate with other existing systems. The mainteraof the asset register should be
easy for the organization. Municipalities do notniveo appoint additional personnel to
operate software and do not want software systéusintegrate poorly with existing

systems.

3.2.3 The Implementation of Infrastructure Asset Management Practices within the
Municipality
Software is required to support the implementabbinfrastructure asset management

planning. The IIMM refers to core infrastructureseismanagement information systems
and advanced infrastructure asset management iafmm systems to support the
implementation of infrastructure asset managemeauttiges. Core infrastructure asset
management information systems include an asseti@edo store asset data, including
asset attributes, condition, performance, critigaliand maintenance records. An

advanced infrastructure asset management informatystem will expand the core
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functionality to include risk management, predietimodeling, optimized decision-
making, financial modeling, and works managen(g&nt

The software needs of small to medium municipaiteae expected to be
primarily that of a core infrastructure asset mamagnt information system in the short
term. Once infrastructure asset management practoe implemented, the software
needs may expand to more advanced infrastructuget asanagement functionality,
especially the financial modeling and works manageniunctionalities. The need for
risk management, predictive modeling, and optimiz#gtision making software
functionality are expected only in the medium aighlcapacity municipalities that are

fairly advanced in the implementation of infrastiure asset management practices.

3.24 Summary of Software Requirements
The summary of the software requirements to satiséy needs of medium to small

municipalities is a software that contains a GAMA&Mpliant asset register, can be
managed and maintained easily in the municipaityd has core infrastructure asset
management information functionality. The softwateould have the ability to be

expanded to include advanced infrastructure assetagement functionality, either by

means of additional modules or by means of integravith other systems.

3.3 Specific Contextual Requirements of the Software
The environment in which the product will be maddetand implemented provides the
context for the design of the software. Severaltedmal requirements of the

infrastructure asset management software haveibdentified and are discussed below.

i) Given the low technical capacity of municipalitiesSouth Africa, the software
needs to be simple in its design and in its opemafi he software design must
allow the external maintenance thereof by constdfarbut allow the
municipalities access to the information.

i) Given the fact that most municipalities are cashpgied, the software should be
affordable to implement and maintain. The purches& of the software and
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maintenance fees should be kept as low as possible. software must be

capable of minimizing data collection costs by bentata efficient, and by

operating with different levels of data accuracy.

Given that several municipalities may have existsoftware systems and IT
architectures in place, the software should be &blbe integrated with other
systems. In particular, the software should be #@blee integrated with existing

GIS systems, and common database systems that ormaytlie basis of other

software such as maintenance management systent, uge management
systems, financial systems, etc.

Given the great number of municipalities and theinle distribution across the
country, the software design should allow the sup@md updating of the

software from a remote location.

Given the different sizes of municipalities, thétaare should be scalable to fit
in with the nature and size of the organizatioanfrsingle users to multiple users

in different departments and locations.
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4. CONCEPTUAL MODEL OF THE SOFTWARE

Conceptual models of the software are providedawceptualize the function of the
software and to guide the development thereof i fiture. The software under
development has been termed “Asset Manager” andl val referred to as such

throughout the remainder of the document.

4.1 Conceptual Models

4.1.1 Relation of the Asset Manager Software to Infrastructure Asset Management
Planning

The Asset Manager software should be a simplifigchstructure management system,
capable of operating with macro information. Thé&ware should be compatible with
more sophisticated infrastructure systems, suchdeasiand modeling, condition
modeling, and maintenance management systems. Tmemaen base of the
infrastructure systems should be asset inventanictwshould preferably be managed in
a GIS environment. The software should providefil@ncial system with the required
financial information for municipal accounting poges. The software should also
inform the infrastructure asset management planmragess, along with the other
systems and external information. The relation lnd tAsset Manager software to

infrastructure asset management planning is shovAgure 3.
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FIGURE 3 Relation of the softwareto infrastructure asset management planning.

4.1.2 Relation of the Asset Manager Software to other Infrastructure Modeling
Systems

The Asset Manager software should be a simple dafgure, maintenance, and
reporting software that is capable of interfacinghwmore advanced infrastructure
modeling systems. The compatibility between theesys lies in the development of a
common inventory. The inventory should preferably managed by either the GIS
interface of the Asset Manager software or by asteg GIS in the municipality. If

additional specialized functionality is added te #sset Manager software, it should be
added as an additional external module. This wdlntain the ability of the software to

integrate with other specialized systems, rathan thecoming dependent on its own
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internal systems. The interaction between the Addahager software and other

software is shown in Figure 4.

Inventory

Asset
Database

External

data

TECHNICAL
REPORTING

~

FIGURE 4 Relation of the softwareto other infrastructure modeling systems.
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4.1.3 Core Functionality of the Asset Manager Software
The functionality that is essential to meet thenaniy needs of municipalities and that is

central to the Asset Manager software is:

i) A GAMAP compliant asset register.

i) A register of financial transactions, including aisifion, revaluation,
depreciation, impairment, and disposal.

iii) A register of technical data, including conditiperformance, and criticality;

iv) A register of historical maintenance expenses afidites.
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v) A financial model to produce valuations and finahoutputs.
vi) A budget estimation model to estimate budget netas renewals and

maintenance.

The inputs and outputs of the core functionality iarFigure 5.

OUTPUTS
Financial R

GSSET REGISTE% e Capitalization gains

Inventory e Expense charges .| Financial

e Classification . Depr(_eciation charges statements

o Identification ; : e Impairments

® Description Flgzr(]j((:allal ® Alienations —

Financial data Budgeting Annual

e Transaction details e Renewal funding needs .| funding

o Responsibility e Operations funding needs needs

o Asset consumption Budact e Maintenance funding needs (budgeting)

uage Technical

Technlg_al data model e Infrastructure quantities

i Cor}dmon e Depreciated value Current

e Performance o Remaining useful life distribution > Infrastructure

. :pl:(zatlon o Condition distribution situation

¢ RISt ) e Performance
k. Maintenance hlstoy o Utilization

™ /

Periodic
updating

FIGURE 5 Corefunctionality of the Asset Manager software.

4.2 Software Selection

The Africon System Unit undertook a review of catrgoftware available in the market
to determine the suitability of the software fooyiding the desired functionality. The
study revealed that the GIS based systems thatffanelable to local municipalities did
not have the required database functionality, &edeixisting specialized asset systems

lacked the ability to deal with different levelsddta in a structured data hierarchy. This
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prompted the initiative to develop a new softwara suited to South African conditions

and requirements.
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5. BUSINESS PLAN

5.1 TheBusiness

5.1.1 The Opportunity

There is a need for sustainable infrastructureiserdelivery in South Africa, which
requires more effective management of municipa¢tasky local government officials.
Communities demand service delivery from municipedi and national government
have placed municipalities at the forefront of nrmeetcommunity needs. Many
municipalities are poorly staffed and lack the Iskand tools to deliver on their service
delivery responsibilities. The principles of infragture asset management are being
actively promoted in South Africa as best pract@cananage municipal infrastructure
assets in a sustainable manner. Legislation hasy begoduced that requires
municipalities to compile asset registers and actdor their infrastructure assets in
their financial statements. Africon has identifibis opportunity and plan to pursue the
opportunity by investing in personnel skills, sadie, technical resources, and strategic
partners. This business plan is focused on thelo@vent of Africon’s Asset Manager
software and related services that will service tleed to compile asset registers,
account for the assets in financial statements, amglement infrastructure asset

management best practice.

5.1.2 The Description of the Business
Africon will offer municipalities software to prem@ GAMAP compliant asset registers,

support the implementation of infrastructure assahagement, and manage the data
relevant to infrastructure asset management. Airiedl provide the technical resources
and methodology to support the implementation ef gbftware at municipalities. The
service will in all cases include the installatiminthe software, training of the operators,
and the initial upload of mass existing data. Upkeé the system can be performed
internally by the municipality using a desktop s@ite version or by Africon as a bureau

service using a web-based software version.
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5.1.3 History of the Business
The first version of the software was developed stgpport the preparation of

infrastructure asset management plans at severalcipalities in the Limpopo and

Mpumalanga Provinces. The first version providedadeapture, management and
reporting functionality, but provided no spatialewi of the data. It was decided to
expand the first version into a spatially enablefiveare to simplify the management of
infrastructure data and improve the presentatiodaté. The Systems Unit of Africon
was granted a risk budget of R250,000 from Afritordevelop the spatially enabled
version of the software. The development of thisia® has been completed.

During the course of the last 6 months, additiohaictionality has been
identified that is required to support infrastruet@sset management and improve user-
friendliness. Specifications for the additional ¢tionality are currently being prepared.
The funding of the further development will comenr sales of the software. The
Department of Local Government and Housing in thesi&n Cape Province have
committed to purchasing 10 software licenses apgating their installation for a total
revenue of R500,000.

The infrastructure asset management software awmiteds being coordinated
and promoted by the Asset and Project ManagemeihifJAfricon. The other technical
units within Africon have an interest in the softwaas a means to compile asset
registers and support infrastructure asset managemeactices in their particular
sectors.

The objective of the Asset and Project Managemenit i$ to market the
software to municipalities, support the implemeotat of the software, pursue
appointments to compile asset registers, and purdugstructure asset management
planning services on the basis of the software.ififpementation and ongoing support
of a software that deals with the planning and rganeent of all infrastructure types
provides Africon with excellent exposure in thedbgovernment sector.

The infrastructure asset management software tiwgiais consistent with
Africon’s vision “to be a preferred and globallycognized professional services

provider offering sustainable infrastructure lifgcke solutions.” It is also consistent with
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Africon’s mission “to provide sustainable solutiotigough our integrated professional
services in the development and management ofsinfreture, make a positive social

and environment impact, fulfill our potential, aciéate value for all our stakeholders.”

5.1.4 Competitive Advantage
The mission of the Asset and Project Managementt, Uss related to

infrastructure asset management, is to provide cpadities with the best available

support in South Africa for the implementation offrastructure asset management
practices. Africon will develop technical resourdessed on international best practice
and tailor them for South African municipalities éasure that Africon is the preferred
service provider of infrastructure asset managenwamisultancy services in South
Africa.

Compiling infrastructure asset registers will foamy municipalities be the first
step towards implementing infrastructure asset m@m&nt and sustainable
infrastructure service delivery. Africon will suppanunicipalities with the compilation
of asset registers with the view to expand the isesvto a wider adoption of
infrastructure asset management.

Africon has several core competencies that giveant advantage in the
infrastructure asset management market. Africam lsrge consultancy with 1,200 full-
time employees and with access to technical expertsll sectors of municipal
infrastructure. It also has an internal softwareefl@oment group that can respond
quickly to development needs. Organizationally, i@&dn has strengthened its
infrastructure asset management initiative by ipoaating its road management group
into the asset management unit. The technicalsskitiols and competencies used for
managing road networks are very similar to thosedad for infrastructure asset
management. Africon is able to leverage these ctampres in developing infrastructure
asset management technical resources and soluitiopatrticular, Africon can utilize its

dTIMS softwar8 and competencies for implementing advanced infresire asset

8 Africon are authorized dTIMS distributors for Sbeitn Africa and authorized dTIMS consultants.
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management decision support. Africon is also widelyresented in South Africa by a
local office network of 18 offices, which providgeod access to the municipal market.

Africon intends to pursue a business partnershtp ¥@Consulting as a means
to strengthen its competitive position in the mark@ Consulting is a small company
specializing in infrastructure asset managemerg. ddmpanies have worked together to
develop the infrastructure asset management mank&outh Africa, have a joint
infrastructure asset management training prograve hointly marketed infrastructure
asset management services, and have jointly exkequigects. i@Consulting has a
strong marketing base. They have two senior staffmely Louis Boshoff and Rob
Childs, who have been very involved at a stratdgiel with the introduction of
infrastructure asset management into South Afrikab Childs is an ex-Africon
employee.

The current skill set of the companies are comptaarg with Africon providing
the technical resources and i@Consulting providimg strategic skills to implement
infrastructure asset management effectively. Thenlsoed skill set gives both
companies a competitive advantage in the markéadtmucture asset management is in
a growth stage in South Africa. The joint reseaartd development effort of both
companies should enable the companies to maintaiongetitive advantage, survive
the shakeout period that will come in the futuned anaintain a mature infrastructure
asset management service line in the long-term.

Africon is further seeking to develop a businedsti@nship with Ducharme
Consulting to cover the financial accounting reguoients of infrastructure asset
management. Ducharme Consulting is a small comggegializing in the financial
accounting of municipalities and the preparation fimlancial statements that are
compliant with accounting standards. Ducharme Cltinguhas two shareholders,
namely George Ducharme CA (SA) and Francois Coar@# (SA). George Ducharme
was until recently an Associate Professor in acttognn the department of accounting
of the University of the Western Cape. He is highlyalified and experienced in

providing accounting services to municipalitiegexsally in the Western Cape. Africon
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currently lacks the financial accounting expertisedeal with the financial aspects of
asset register compilations and infrastructuretassmagement planning. It is expected
that Ducharme Consulting can provide this skill #melcompanies are currently looking
for opportunities to secure projects together. Asde a partner in the municipal finance
sector provides Africon with a competitive advamtagspecially in pursuing asset

register compilation projects.

5.1.5 Current Satus and Requirements
Africon has developed the first spatially enablenision of its asset register software,

called Asset Manager. The Department of Local Gowent and Housing in the
Western Cape has committed to the implementationl®flicenses, although the
implementation of the software has not started.upgraded version of the software is
planned for development with the preparation otcgmations currently underway. The
newer version will have similar structure and desigut increased functionality and
user-friendliness. The newer version will also bebvased to allow the servicing of
customers on a bureau basis.

Africon has developed several technical resouroesupport the asset register
software, including field guides for roads, watand sanitation. Some field guides still
have to be developed, including resources for mebd#tgt buildings, parks, and
stormwater.

In order to move forward with the development okeisregister technical

resources, the following is needed:

i) Finalization of the specifications for the newersien of the software, and
development of the software.

i) Projects for the compilation of asset registersratine the data collection
methodology in practice.

iii) Projects to update financial statements using asggtter data with accounting
partners to develop a better understanding of itheade between the technical

requirements and the financial requirements oftasggsters.
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iv) Projects to implement infrastructure asset manageatenunicipalities to gain a
better understanding between the linkage betweenat#iset register and the
infrastructure asset management data requirem@Afiison has been awarded
for a project of this nature by the Msunduzi Loghlnicipality.

5.2 Management Team

The Asset Manager software initiative is being dowated by the Asset and Project
Management Unit, the Systems Unit is developingsibiéware, and the other units are
involved in the preparation of the specificatiorfighe software on a sectoral basis. The
unit leaders and technical directors responsibtetife software development initiative
are Ottie Ncube and Johan Viktor from the Asset Rrgject Management Unit and Dr
Danie Wium and Hentie Viviers from the Systems Umhe people responsible for the
software development and distribution are Chris Wwoldt who is responsible for
specifications, marketing, distribution, and tecahisupport and Hentie Viviers who is

responsible for software development and mainte:anc

5.3 Structure, Ownership, and I ntellectual Property

5.3.1 Organizational Sructure

The Asset and Project Management Unit is leadirg ithtiative to compile asset
registers and implement the software at municigslit The unit is responsible for
marketing the software, developing the municipalrkeg and providing technical
support for the software. The Systems Unit is rasfie for developing the software
and proving software maintenance support. The ssctmits will have access to the

software and are free to use and market the safttwaclients in the individual sectors.

5.3.2 Ownership
The software is jointly owned by the Asset and &bjManagement Unit and the

Systems Unit with equal shareholding. The softwalated income and expenses will be

managed under an individual project with joint Bathent between the two units.
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5.3.3 Intellectual Property
Africon and i@Consulting have undertaken to joirdBvelop technical resources in the

field of infrastructure asset management. This egent has not yet been formalized,
but the undertaking is to provide each partner waitkhess to the developed technical
resources. This implies that i@Consulting will haaecess to the Asset Manager
software for pursuing the infrastructure asset rgamsent market. Other technical
resources that will be shared include field guidesl data collection forms that
supplement the software. The granting of rightth software will be conditional, but

these details still have to be agreed upon. Thdiegaintend drafting a formal

cooperation agreement that outlines the extertharfes! use of intellectual property.

54 Industry Analysis

5.4.1 Industry Trends

The role of local government in the delivery ofsee and management of infrastructure
is increasing. The National Government’s commitmeat local government is
highlighted by the President’s statement thiat rheet our developmental objectives,
which must respond to the high expectations of our people, we will pay special attention

to the critical task of strengthening local government” (24). It is evident that
municipalities are currently not providing adequaggvice to their communities and
maintaining their infrastructure effectively. Theqr service delivery has resulted in
increased action by National Government. In hiseffoen Day speech the President
stated that'we have to attend seriously and systematically to this matter because it
cannot be that after 12 years of democracy we still have municipalities that cannot
deliver basic services' (25). These trends indicate an increase in emphasis@pybrt
for municipal programs by the higher levels of goveent.

Communities have become more demanding of servelevedy by their
municipalities. Communities have become more vomadl demanding of service
delivery, with several demonstrations and riot®ossithe country in the past year. Some
demonstrations turned violent and have resultegkiensive media coverage on service

delivery. This trend suggests that municipal maragell become more responsive to
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community needs and will place a greater urgencyservice delivery and the
management of infrastructure.

Municipalities have become less able to attend heirt infrastructure
management needs. The number of engineers in mpahicbdies has declined in the
past decade and senior technical positions have fiésd by non-technical managers
(6). Municipalities have a shortage of skills for timeplementation of new programs
within their organizations, including infrastructurasset management. This trend
increases the likelihood that infrastructure ass@bhagement services will be contracted
out to consultants.

Government spending on infrastructure has increaselde past few years and
continues to increase. The South African Governmead mandated in 2004 to halve
poverty and unemployment by 2014. The Governmestimalemented the Accelerated
and Shared Growth Initiative for South Africa (AS#) to implement this vision of
growth. The program includes large investment frastructure to meet service delivery
needs (26). The financing for municipal infrastructure comesinm@rily from
infrastructure grant programs, including the Mupatilnfrastructure Grant. R372 billion
will be provided for these programs over the néxé¢ yearg24). This trend indicates
that funding will be made available for infrastue spending, although these initiatives
are focused more on capital expenditure than maame expenditure and the
management of assets.

Legislation was introduced in 2003 that requiresnitipal managers to take
responsibility for the management of their infrasture assets. The MFMA specifically
requires municipal managers to compile asset mgisind manage information on their
assets, including infrastructure assets. The inotbdn of legislation related to
municipal management is indicative of the greatempleasis on accountability and
responsibility at the local government level. Thigggests that products related to the
management of infrastructure will be in greater dachfrom municipal officials.

The MFMA calls for the compilation of registers aeffective management of

all municipal assets. This includes movable asgatsperty, and infrastructure. The
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familiarity of movable assets with financial stéifis prompted many municipalities to
focus compliance on the movable and property assdtastructure assets have been
neglected to date, but audit qualifications will tased if the infrastructure is not

valued.

The MFMA requires each municipality to implement Supply Chain
Management Policy that complies with regulatoryrfeavork. A regulatory framework
was prescribed in 2005 in the Government Gazettéghwequires formal written price
quotations for procurement less than R200,000 (M#Tuded) and competitive bidding
for procurements greater than R200,0(¥). Since competitive bidding in an
environment with many competitors is undesirables hew approach to municipal
procurement suggests that two service provisiompgtshould be investigated. The first
option is to offer unique services for which thare few competitors. The second option

is to offer services valued at less than R200,000.

54.2 Industry Sze
A total of 284 municipalities have been demarcabgdthe Municipal Demarcation

Board. They consist of 6 metropolitan municipasitid7 district municipalities, and 231
local municipalities. The municipalities have bexassified according to their capacity
to deliver services. The classifications includghhimedium, and low capacity. Each
class has different deadlines for compliance withMFMA. The municipal classes and

deadlines for compliance are shown in Table 2.

TABLE 2 Municipality Type, Capacity Class, and MFMA Compliance Date

Capacity
Municipality type High Medium Low
Metropolitan 6 0 0
Local 35 84 112
District 9 23 15
MFMA compliance date 30 June 2006 30 June 2007 30 June 2008
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5.4.3 Industry Attractiveness
With the emphasis on local government to delivavise to communities and the

increase of funding support, local government egfare has increased and is expected
to continue to do so in the short term. This serst@howing a high growth rate, making

it very attractive for the provision of consultarssrvices.

5.4.4 Profit Potential
Profit potential is related to the number of conitpes in the market and the demand for

consultancy services. It is evident that therelasge demand for services in the medium
term and relatively few competitors in the markéhe potential for profitability is

therefore high.

545 Target Market
The metropolitans generally have the informatiomagement systems, data and the

technical capacity in place to comply with the intha¢e legislative requirements and
future infrastructure asset management needs. Sofneéhe district and local

municipalities do have GIS and other specialistesys to support the management of
their infrastructure, but due to lack of capacityey are expected to require technical
assistance to comply with the legislative requiretseand to implement infrastructure
asset management practices. There is an attragpipertunity to penetrate the sector
using the Asset Manager software on the basiseohé®d to comply with legislation and
address service delivery demands. The target méoskehe Asset Manager software is
therefore local and district municipalities. Thdfelient capacity municipalities can be

targeted based on their required date of complianitelegislation.

5.4.6 Competitive Position within Target Market
Africon has a relatively strong position within tteeget market. Africon is over 50 years

old and have 18 offices distributed throughout 8Airica that service all 9 provinces.
This provides good access to municipalities acthescountry and good potential for

market penetration with new products. However,dlege currently several asset register
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software competitors in the target market, and aaitipn is expected to increase
rapidly.

The compilation of asset registers is not compdex] a GAMAP compliant asset
register can be compiled on a spreadsheet. In @oddifferentiate the Asset Manager
software from the competition, the software is gesd to support infrastructure asset
management decision making and not only to comjitlly financial legislation. The data
structure, valuation method, spatial GIS interfaar®] software architecture provide the

basis of differentiation from competitor’s products

5.4.7 Competitor Analysis
The low level of complexity of asset register s@fterhas enabled several competitors to

enter the target market. Competitor software rafrgen modified GIS systems,
inventory management systems, infrastructure migebystems, and customized
databases, such as Microsoft Access and Excel.r&ekey competitors have been

identified and are discussed below.

IMQS Software Provided by GLS IMQS software is expected to be the greatest
competitor to the Africon Asset Manager softwar®QS is an acronym for
Infrastructure Management Query Station. The sofiwia maintained by the IMQS
company, with joint interests from V&V consultinggineers and GLS consulting. The
software has a spatially enabled GIS front-endelthko a database. The software is
designed as an information management system Iforfedstructure data. The software
has several specialist systems associated witimaluding water network modeling,
sanitation modeling, stormwater modeling, and aep@ant management system. The
business concept is to provide users the abilityi¢av their infrastructure data using the
database and GIS viewer. The water and sewer n®dualghe IMQS platform is
developed and maintained by GLS, based in Stelkstbo

One of the main strengths of IMQS lies in its matgimodules. These include
the Wadiso and Sewsan modules. Wadiso is a moduléhé analysis and design of

water distribution systems, including steady statalysis, time simulation, optimization
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and water quality analysis. Sewsan is a moduletferanalysis and design of sewer
systems. The software has additional modules imodu&wift, which is a module that

performs statistical analysis of municipal billidgta and provides a link between the
water distribution and sewer systems. The GLS so#wdevelopment team is

technically proficient and the software modelingalaility is of a high quality.

Clients are provided with the IMQS viewer and questation, which gets
installed at the client workstation and provides links to data displays and modeling
outputs. The client has to purchase a licenseneriMQS viewer software module as
well as the a license for the specialist modelirmdate. For example, a license for the
Wadiso IMQS viewer module must be purchased aloitly & license for the Wadiso
modeling module. The IMQS modules cost approxinyal&30,000 for 4 installations
and the specialist modeling modules cost approxind®40,000 for each module for
the medium to small municipalities. These prices ascaled up with network size.
Software annual maintenance fees are 12.5% ofuhehpse value for both the viewer
and the specialist modeling license.

GLS also offer software analysis and informatiordatmg on a bureau basis,
where the viewer is updated quarterly. If the splesti modeling is performed on a
bureau service basis, the client must purchasevibveer license at full price and the
modeling license at 40% of the full price. Annuaintenance fees are still payable on
the full price. The bureau service entails quaytarialyses and information updating at a
cost of approximately R50,000 per year for eacltigiist modeling module.

IMQS is used by the cities of Tshwane (Pretoriapahnesburg, Cape Town, and
Ekurhuleni. 1t is estimated that the IMQS softwase used by approximately 50
municipalities in South Africa, including all theumicipalities in the Western Cape
Province. The IMQS system has been developed begpdst 10 years, with a specialist
IT company leading the development since 2000. &% an IMQS training program,
operate an IMQS call centre, and hold annual usempg across the country.

The software functionality has recently been expdntb include the GAMAP

data requirements for an asset register in angfreture asset management module.
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Additional fields have been added to the existirjadase of assets stored in the
database. While the data structure complies wghGAMAP requirements for the data

already in the IMQS database, it does not inclubasset types yet. The data structure
also does not yet support infrastructure asset genant planning.

Intermap Intermap is expected to be another strong comgpetoftware. Intermap
software is based on the provision of web-basedrmm&tion visualization (GIS) and
business process management tools. The primarytidanof the software is online
business process management established on workffowiples with a GIS based
visualization functionality. Although the busingsscess functionality has resulted in
most of their business to date, they have recemtpanded into the local government
market.

Intermap was founded in 1999 by a consulting erggieho is the sole owner.
Intermap currently has more than 50 clients in pheate and public sector, a staff
complement of 20 people, and an expected turnave2006 of approximately R10
million to R15 million. Intermap is based in Pietaritzburg with offices in
Johannesburg, Vryheid, and Perth, Australia. Intégrnappear to have adopted an
expansion strategy and plan to establish officecCape Town, Richards Bay, and
London.

Intermap has developed a web-based information geament system called
District Information Management Systems (DIMS) founicipalities after working with
the Uthungulu District Municipality in Richards Bayhe product contains several
modules to assist municipalities with service datw The primary modules include an
Integrated Development Plan, project managementpipeance management, asset
management, finance, procurement, human resouncesfice management. The asset
management module contains an infrastructure asgster, the ability to maintain and
report on movable assets, and the ability to liekneen the project management module
and the asset register to record assets as thepa@eted as projects.
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Intermap has an assets module that specificallyp@tp infrastructure asset
management. It allows the management of asset fdata acquisition, maintenance
through to disposal. It apparently has the funeliby to incorporate planned
maintenance schedules, record maintenance histsupport simple budgeting,
depreciate and value assets, and to integratefindhcial systems. Intermap’s primary
business appears to be the development of IT sakitend not the provision of

engineering consultancy services related to theollitions.

Pragma Pragma software was developed from an inventomgjintenance, and
operations management software. Clients have dedgsimarily of manufacturers, but
Pragma have shown a strong interest in the locamonent market. GLS have included
a Pragma maintenance management module into teerasdule of the IMQS software.
The Pragma software also has an asset registerlentict allows the management of
asset data and the valuation and depreciationsetasPragma was founded in 1990 and

has offices in Cape Town, Port Elizabeth, Durbawl, Zohannesburg.

Municipal Enterprise Software Enterprise software systems, such as Hansen and
Confirm, offer a comprehensive solution to munitifes. These systems include asset
registers as modules of the system. While theymaoee comprehensive, they are more
complex and expensive and most probably only féasibr the high capacity

municipalities, which are not the target markettfa Africon Asset Manager software.

Movable Asset Software Several software packages are available for dmepdation
of movable asset registers, with most municipaloanting software able to manage
asset registers. Some specialized systems for laggecies are available, such as

Hardcat supported by Ngubane and Associates.

Potential Future Competitors The needs of municipalities in South Africa are

extensive and many different types of support safnare expected to be developed and
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marketed to satisfy those needs. The immediate meedGAMAP compliant asset
registers is relatively easy to satisfy by enhagamisting software, as was done by
GLS, Intermap and Pragma. It is expected that aévamilar software types will

emerge on the market in the short term.

Summary of Competitor Analysis It is evident that there is already significant
competition for asset register software that casisasmunicipalities in becoming
GAMAP compliant. Due to the low level of complexiof asset registers, the entry
barriers are low and the competition is expectethtoease. Due to the high level of
competition, Africon cannot expect to gain and rteimsignificant market share or high
profitability with the sale of asset register sadte for infrastructure. Although Africon
has been the first mover into the infrastructureeasmanagement field and has
developed guidelines and standards for the dataresgents of asset registers, this lead
is expected to be very short lived.

The systems that are currently available have kdmreloped as GAMAP
compliance tools, rather than tools to supportastiiucture asset management planning.
Africon has as its interest the use for the soféwtar compile GAMAP compliant asset
registers and to provide infrastructure asset mamagt planning services. These
services can be equally profitable, but the liketith of securing infrastructure asset
management services increases if the software w@d t0 develop the asset register.
Africon must therefore aggressively pursue markedre with the Asset Manager

software.

5,5 Marketing Plan

5.5.1 Product Description

The product is a software package, named Asset danahat supports a GAMAP
compliant asset register and contains the datatstes and functionality to support
infrastructure asset management planning. The aoftwonsists of a spatially enabled
(GIS) user interface running off a relational daisdn The user interface is developed in

the .Net environment, the spatial component is ld@esl using Maplnfo, the database is
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a MSSql database, the reporting function is dewesopsing Crystal Reports, and the
product runs in the Windows environment. The prodsicurrently a desktop version,
but there are plans to develop a web-based ver3iba.web-based application will
allow data management and maintenance to be oatsband also allow easier software
maintenance.

The product will not be sold as an off-the-shelftware product. The product
purchase will at a minimum require Africon to irlkthe software, train the operators,
and upload existing mass infrastructure data. Tperaiors will have sufficient
proficiency after training to manage and maintaia data, including the addition of new
infrastructure assets. The initial upload of infrasture data from other systems is a
complex process that requires specialized knowledi¢fee software product.

Africon has not conducted any product testing fer mew product. However, an
earlier version of the software, that was not gpigtienabled, was used to capture and
manage data for the preparation of infrastructssetamanagement plans for numerous
municipalities. The users of the software were &fn and i@Consulting personnel.
These users realized the value of the softwarepagygared the initial specifications for
the spatially enabled version of the software. Thacept has therefore been tested

internally, but the software has not yet been usedients.

5.5.2 Product Strategy
The immediate opportunity for software distributios the current need for

municipalities to prepare GAMAP compliant assetistys. The asset register
functionality of the software is capable of satisfythis need, but the data and software
also forms the basis of infrastructure asset manage planning. The compilation of a
GAMAP compliant asset register using the Asset Manaoftware provides an entry
for the provision of infrastructure asset managdnservices. It is not the intention to
achieve high sales and profitability from the s#i¢he software product, but to use it for
market penetration to grow market share.
Given the strong asset register software compaetithdricon cannot expect to

gain the market share and exposure it desires withctively managing the competition,
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particularly in areas where the competition hasr@ng presence. In the Western Cape,
both GLS and Pragma are well positioned. GLS haweldped an asset register module
and have colluded with Pragma, who is another gtroampetitor, to provide a
maintenance management module. Africon, in turrs, ib@en very involved with the
development of the infrastructure asset managemadelines for the Western Cape,
which includes the compilation of asset regist@soeding to the guidelines developed
by Africon.

GLS have an established presence in the provinttethe IMQS software, but
may not be that interested in expanding their gistiwater modeling services to cover
general infrastructure asset management consusemgces. Pragma do not appear to
have the civil engineering qualifications and exgrace to provide infrastructure asset
management services and may also be primarilyasted in providing IT solutions.
Both of these companies appear interested in theigion of systems solutions, rather
than consulting services. The greatest threat tecéy is that these companies pair up
with other consulting civil engineers to providettbdhe systems and the infrastructure
asset management consulting services.

GLS and Pragma are aware that Africon are devejpjifrastructure asset
management software and will consider Africon direempetition to their software
solutions. This increases the likelihood they wvpdir with another civil engineering
consultancy to improve their competitive positidhis may be the reason that they have
already colluded in the infrastructure asset mamage software solution.

It is recommended that this competition be mandbexligh signaling, adopting
a price penetration strategy for the software, a&odt competitiveness for related
services. Africon should signal to GLS that itstaaire does not pose a threat to their
existing market as it is specifically designed fofrastructure asset management
purposes. A technological solution should be soughere the software can be
supplementary to the IMQS software and not in direempetition. Without this
signaling, GLS will consider Africon a direct thtea their market and will intensely

pursue the development of a competitive infrastngctsset management module. GLS
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will also seek to use its influence with existifggts to discourage them from using the
Africon product. Fear of lacking capacity in thdrastructure asset management field
may encourage them to seek partnerships with otihesultancies.

A price penetration strategy should be used toodisge potential software
developers from developing competitive productsisTshould have the effect of
reducing the competition to civil engineering cdreuis who want to provide
infrastructure asset management services. The toegelvelop software for little return
may act as a barrier to entry into the infrastrieetasset management consulting services
and reduce the competition for those services.

Cost competitiveness should be used for tendeon@dset register compilation
projects in the Western Cape. The projects wilvakied at greater than R200,000 and
will be awarded on a competitive tender basis. gdini cannot develop a large premium
of perceived value on data collection projectsisitherefore more advantageous for
Africon to leverage its experience and cost contipetiess to gain market share.
Africon should be able manage it data collectiak due to intimate knowledge of the
data requirements.

The ability of the software to be web-based lerdslfi to the provision of a
bureau service. Given the current personnel capaomstraints of municipalities and
the reluctance of overworked officials to take oarenresponsibility, the bureau service
is expected to be an attractive alternative for icipalities. The web-based capability of
the software may also differentiate it from comjoetisoftware. This should be the

preferred business model for Africon and shouldtbengly marketed.

5.5.3 Channels of Distribution
Africon is the developer and sole owner of thewafe. Africon will retail the software

through its existing network of regional officeathnteract directly with the client. The
initial implementation of the software will be penmed by the Africon Tshwane office.
Africon has a business partnership with i@Consgjtiwho will be given rights
to retail the software directly to clients, but thé&ial implementation will be performed
by the Africon Tshwane office. It is recommendedttthe following conditions be
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included in an agreement with i@Consulting for tmee of the software and any

associated technical resources:

i)  The license fees go to Africon

i)  The client enters into a support and maintenanoeeagent with Africon.

iii) Each client must purchase a separate licensedadftware.

iv) If Africon is not materially involved in the prova of services on the
project, a fee surcharge of 10% is payable to Afritor services related to
the use of the software. This includes fees foradaapture, data

management, analysis and reporting.

5.5.4 Promotion
The promotion planned during the introduction stafjéhe product is based on leading

the target market through the product adoptiongsecin order to stimulate adoption, it
is necessary to strongly promote the asset redistegfits of the software and the ability
to produce a GAMAP compliant asset register. Howeire order to differentiate the

software from that of competitors in areas whermpetitors are strong, the software
should be promoted as a tool needed to supporictefe infrastructure asset

management planning.

Africon and i@Consulting have procured a sharedicstat the Institution of
Municipal Engineering of Southern Africa annual fmence in October 2006. This is an
excellent opportunity to promote the software alevith Africon and i@Consulting’s
consultancy services. It is critical that Africorseuthe two pilot projects currently
underway in the Western Cape to achieve successiwd municipalities are seen as
leaders, and successful implementations will featdi the adoption of the software and
services at the other municipalities. In order thiave successful implementations,
Africon will have to find a technological solutida the implementation of the software

in a manner that is not in direct competition witle IMQS software. The Western Cape
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pilot projects can be showcased at the IMESA cemes as examples of successful
implementations.

Africon can promote the software and associatedes through its network of
regional offices by making promotional materialsaigable and providing the regions
with information on the benefits and applicationtbé software. Sufficient incentive
should be provided to the regional offices to matke software and local staff should
be used as much as possible.

The Africon and i@Consulting infrastructure assanagement training program
can be used as a means to stimulate demand favasefthat supports infrastructure
asset management planning. This is accomplishemhfoyming prospective clients of

the need for such software.

5.5.5 Pricing Strategy
A penetration pricing strategy should be used tm gaarket share and discourage

competitors from entering the market. The pricitgpudd be comparative to similar

competition products, such as the IMQS softwaree TMQS software license costs

approximately R30,000 for 4 installations of thewer and query station. It is expected
that clients will consider the products to be @higar quality, so the recommended price
for the software is R20,000 for 4 installations.

Given that Africon prefers the bureau service mothed initial software license
and maintenance should be offered for free, bulscesl be recovered for the provision
of the service. It is anticipated that the bureavise will recover costs for 15 days of a
junior personnel time, and 3 days of senior persbtime. The total cost is expected to
be in the order of R50,000 per year.

The software maintenance fee should cover thetduests to Africon associated
with the maintenance of the installed software,clhis in the order of R4,000, as well
as premium to cover time for a software developeaattend to maintenance issues. It is
recommended that sufficient revenue be accrued frimtenance fees that will allow
one developer to spend approximately 1 month par ga software maintenance. This
is equivalent to 0.5 days per municipality for 4@mtipalities. This results in a total
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maintenance fee of approximately R6,000 per anniim. annual maintenance fees for
the IMQS software are 12.5% of the purchase valhh is R3,750.

The cost of providing technical support should éeowered from additional fees
based on a contractual agreement with the cliettatidresses the nature of the support.
The recommended pricing structure is for the clierppurchase a set number of support
units per year. The units can be used at any tiotengl the year. Different types of
support result in a different rate of unit consuimpt A typical offering would be the
purchase of 100 units of support per year for a dedR4,000. The suggested unit
consumption rate is 8 units per hour for senior ag@ment and developers, 6 units per
hour for software programmers, and 4 units per Hourgeneral support staff and
trainers. Additional support and direct expensashsas travel, will be claimed on a time
and cost basis. The support fees are not transéei@bhe next year.

5.6 OperationsPlan

5.6.1 Software Development

Software development will be conducted by the Sgsté&nit under the supervision of
Hentie Viviers. The functional specification forettsoftware will be coordinated and
compiled by the Asset and Project Management Urdieuthe supervision of Chris von
Holdt who will pass it to the developers. The tdachhspecialist team will be kept

informed of the software development proposals@ndress.

5.6.2 Software Support
A software support service will be established ¢éaldvith maintenance and technical

support problems. The support service will be ptedi by a person from the Asset and
Project Management Unit under the supervision ofisCkon Holdt. Users will be
provided with a telephone number and email addiessontact support. A password
protected website will be developed to support sudgy providing documentation,

updates and case studies.
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5.6.3 Implementation Support
Implementation support will consist of installatjosoftware training, and mass data

upload of existing data. These services will beunegl for each new client and will be
provided by personnel from the Africon Tshwanea#fiThe cost of the implementation
support will depend on the specific implementatsirategy for each client. These
services will be charged on a time and costs lzagisa quotation will be provided once

the scope of work has been established.

5.6.4 Marketing Material
Marketing material will be developed jointly by tAsset and Project Management Unit,

the Systems Unit, and the marketing section. Than@d marketing material includes a
PowerPoint slideshow, brochures, and posters. Tleketing material will be

distributed to the regional offices.

5.6.5 Internal Awarenessand Training
Internal awareness and training on the softwaré belprovided to sectoral specialists

during lunch sessions to familiarize them with sloé&ware functionality and application

to their sector.

5.7 Financial Plan

5.7.1 Capital Requirements
Capital is required for the development of thewafte, marketing and finalization of the

pilot projects in the Western Cape. The total eigubcosts are shown in Table 3.

TABLE 3 Capital Requirements

Activity Cost
Version 1 total costs R240,000
Version 2 development R100,000
Web-based conversion R60,000
Marketing R50,000
Pilot project finalization R50,000
Total development cost R500,000
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5.7.2 Financial Projections
South Africa has 278 district and local municipat which constitute the target market

for software sales. These can be separated into, mgpdium and low capacity as
assessed by the Municipal Demarcation Board. Thk#ilolition of municipalities is

shown in Table 4.

TABLE 4 Distribution of District and L ocal Municipalitiesin South Africa

. Capacity
Province High Medium Cow Sum
Eastern Cape 5 16 23 44
Free State 5 10 10 25
Gauteng 4 7 1 12
KwaZulu-Natal 8 16 36 60
Limpopo 3 8 21 32
Mpumalanga 6 6 8 20
Northern Cape 1 18 13 32
North West 5 8 11 24
Western Cape I 18 4 29
Sum 44 107 127

Several revenue streams are expected to result fhensale of the software
product and leveraging of the software functioyaliRevenue expected from the
software include, software sales, annual maintenég®s, annual technical support fees,
implementation support fees, asset register comgmlaappointments, asset register
bureau service appointments, and infrastructureetassmianagement planning

appointments.

Market Share It is expected that the market size will be dnil®y municipalities who

require assistance with the compilation of assgisters. It is expected that 70% of the
target market (195 municipalities) will put the qoitation of asset registers out to tender
over then next 5 years. Of the municipalities #r&t expected to put the compilation of

asset registers out to tender, 70% are expectdz tmitially receptive to new asset
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register software. Of these municipalities, it igpected that Africon will maintain a
share of 25% of the software market and 15% oaiset register compilation market.
Of the municipalities that are not initially recegt to new software, it is
expected that Africon will gain a share of 2% oé tboftware market and 10% of the
asset register compilation market. These estimagglt in a total expected software
sales of 35 software licenses and 26 asset registapilation projects. It is further
expected that 25% of the software clients will egeganto a bureau service contract,

which results in 9 bureau service contracts.

Softwar e Sales Revenue Of the R20,000 sales price, R8,000 represenieat dosts to
Africon for software development license fees.

Annual Maintenance Fee Maintenance fees are priced at R5,000 per licpasgear to

cover the costs of a software developer to mairitersoftware.

Annual Technical Support Fee Annual technical support fees are priced at R4 %0
license per year. These fees are expected to dbeeprofessional time needed to

provide technical support.

Implementation Support Fee Implementation support fees will be handled orase
by case basis, based on the needs of the cligate$itimated that the typical medium to

small municipalities will require implementationgort worth approximately R20,000.

Asset Register Compilation Appointments Asset register compilation appointments
entail the collection, capture and processing d@& diato the format required to import
the data into the Asset Manager software. Dataecidin costs for a small to medium

municipality is expected to be in the order of R200.
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Asset Register Bureau Service Appointments Asset register bureau appointments
entail the management of the asset register amd @egster data on an ongoing basis on
behalf of a municipality. If new information becosnavailable, the data will be captured

into the software and the asset register updated.dxpected that these appointments
will be valued at approximately R50,000 per year.

Infrastructure Asset Management Planning Appointments Infrastructure asset
management planning appointments entail the cotmgilaand implementation of
infrastructure asset management plans for the rdiffeinfrastructure sectors within
municipalities. The main sectors are water, sdoitatand roads. It is estimated that
infrastructure asset management plan projects lfoseators will be in the order of
R500,000 after the data has been collected fomgplsde asset register. Although it is
expected that the Asset Manager software will mtevAfricon with a competitive
advantage in securing infrastructure asset manageplanning appointments from
software clients, this potential revenue strearfefisout of the financial analysis. The
revenue from infrastructure asset management agopents is too far removed from the
software and Africon will be able to secure infrasture asset management

appointments, even if the Asset Manager softwan@isised.

Timing of Appointments The timing of appointments is influenced by tloenpliance
date for the different capacity municipalities. T¢mmpliance is expected to be lagged
over the next 5 years. The expected distributiooonitracts for consultancy services and

the compliance dates for the different capacity icipalities are shown in Table 5.

TABLE 5 Expected Distribution of Contracts for Related Consultancy Services

Year
Number | Complianceyear | 06/07 | 07/08 | 08/09 | 09/10 | 10/11
High 44 2006/07 20% 40% 40%
Medium 107 2007/08 10% 30% 40% 20%
L ow 127 2008/09 40% 40% 20%
Overall 278 5% 21% 35% 28% 11%
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5.7.3 Financial Model and Sensitivity Analysis
A financial model was developed to assess the ¢iahrfeasibility of the software

development initiative. The expected after-tax ceesh flows resulting from the revenue
and cost streams of providing the services weimattd. The cost of providing services
was calculated using both the cost of the employegserform the activities and the
direct costs related to the activity. The finanaiait revenue and unit cost inputs that

were incorporated into the financial model are shawTable 6.

TABLE 6 Financial Model Unit Revenue and Unit Cost | nputs

Activity Revenue Emcp:)lstyee Dé(r);d Total cost
Software license fee (per license) 20,000 - (8,000)(8,000)
Software implementation fee (per 20.000 (6,000) (2,500) (8,500)
license) ’ ' ’ '
Software maintenance (per license) 5,000 (640 0)y64
Continuous software enhancement i (86,400) i (86,400)
(per annum) ' '
Software technical support (per )
license) 4,000 (1,493) (1,493)
AR compilations (per contract) 250,000 (72,500) ,080) | (102,500)
Bureau service appointments (per 50.000 (11,000) (5,000 (16,000
contract) ’ ' ' '

Uncertainties were incorporated into the financiabdel using triangular
distributions. A simulation was performed usingifade @Risk software to generate a
net present value profile generated by the acatwittelated to the Asset Manager
software. The uncertainties that were includedhexrhodel are shown in Table 7.
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Uncertainty Low | Medium| High
Perce_nta_tge of target market who put tenders oubs$set register 50% 20% 85%
compilations

Percentage of mun|C|paI|t|(_as who have asset registempiled by 50% 20% 85%
consultants who are receptive to new software

Software sales success rate at municipalities wiloreceptive td 15% 2504 40%
new software

Software sales success rate at municipalities whdN®T receptive 0% 204 506
to new software

Asset register compilation success rate at murlitgsm who are 10% 15% 2504
receptive to new software

Asset reglsFer compilation success rate at murlitgs who are 506 10% 15%
NOT receptive to new software

Bureau service provision success rate at existiftgvare clients 5% 10% 20%
Annual software development/enhancement persoraysl| d 40 80 150
Annual software maintenance personnel days peraipahity 0.3 0.5 2.0
Annual technical support personnel days per mualiityp 1 2 4

In the financial model, the net cash flow streanerewvcalculated using the
estimated distribution of contracts over the neye&rs. Annual fees were incorporated
into the analysis over the 5 years and then inédftkure as a perpetuities. The net cash
flow streams were discounted to net present value discount rate equivalent to the

expected return on capital for the company. Therfolal assumptions used in the model

are an expected return on investment of 30% andfktion rate of 5%.

The simulation settings that were used in the amalynodel are 5,000 iterations

and latin hypercube random sampling. The expedégevdistribution from the financial

model simulation is shown in Figures 6 and the adondiagram that illustrates the

sensitivity of the uncertain inputs is shown inu¥ig 7.
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Distribution of Net Present Value
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FIGURE 6 Cumulative distribution of net present value of revenue.

The simulation result shows that the net preseloevaf the net cash flow stream
that results from the software initiative are pesit The & percentile is approximately
R1.8 million and the 95 percentile is R3.8 million. The mean is in the erdf R2.8
million. The downside risk of the software initiai is expected to be very small. This
analysis illustrates the low risk and profit potehbf the software and highlights the

need to develop the software and take it to magkekly and effectively.
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Regression Sensitivity for Net Present Value
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; ] 0.614
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Asset register compilation success rate at municipalities who
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FIGURE 7 Sensitivity of the net present valueto model inputs.

The sensitivity in the financial model is demontdausing the tornado diagram.
The beta coefficients show the sensitivity of netsent value to the model inputs. The
inputs with the greatest sensitivity should be givlkee greatest attention to maximize
profit and minimize risk. The two factors with theeatest sensitivity are the percentage
of the target market that require consultants tmmite asset registers and the success
rate for tendering for asset register compilationjgrts for clients who are receptive to
new software. The two most sensitive factors alated to asset register compilation

and not software sales. This indicates that Afrieiould aggressively develop and
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market its asset register compilation expertise third most sensitive factor is software
sales success rate at municipalities who are needjot new software. This indicates that
the sale of software is significant in the profitép of the initiative and not just asset
register compilation expertise.

The most sensitive negative factor is the annufwsoe development and
enhancement personnel days that are required tp Kee software current and
competitive. The sensitivity of the net presentreato this factor is masked by the use of
internal programming personnel resources at cdet.rdf external programmers were
used, it is expected that the sensitivity of the present value to this factor would be
much greater. Although the model does not highlitjlet downside risk of this factor,
experience shows that it does represent a conbideiak.

An indicator termed the effective recovery rateuged to provide a basis of
comparison for the project against other consuftapoojects undertaken by the
company. As a provider of consultancy services, dbmpany strives to employ its
personnel resources as effectively as possibly.efleetive recovery rate is the ratio of
the net cash flow of the project to the personwost,cwith one added to the ratio to get
the performance indicator. Typical values are i dhder of 2.5. The distribution of the
effective recovery rate was determined using tharftial model and is shown in Figure

8 below.
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Distribution of Effective Recovery Rate

1. A A
o80-fH—-------~"~~~—————~f -~~~
0700~ — - ~~---~~~———————————
0600 — -~ ~--~-~—~—————mmmmm
0.500-

0.400-

Probability less than

0.300-

0.200-

0.100-

0.000

< 5% 90% 5% |
2.278 28772

FIGURE 8 Cumulative distribution of effective recovery rate.

The distribution of the effective recovery rateigades that the project compares
favorably with other consulting projects. Th8 Bercentile is approximately 2.3 and the
o5 percentile is approximately 2.9. The mean is edider of 2.6, which is better than

the expected effective recovery rate of 2.5.
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Regression Sensitivity for Effective Recovery Rate
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FIGURE 9 Sensitivity of the effective recovery rate to model inputs.

The effective recovery rate is sensitive to simitavdel inputs as the net present
value, but with greater sensitivity to software dzh$actors. The effective recovery rate
is the most sensitive to the software sales suceéssnd is more sensitive to the annual

software development and enhancement personnel days
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5.7.4 Exit Strategy
The software is consistent with Africon’s core mesis, and will be used to leverage

related consultancy appointments from the clieseb# is therefore not the intention to
sell the software or services to another partyragxat strategy. If the venture shows
poor profitability, it is most probable that a hast strategy28) will be followed to stop

further investment and to recoup as much profip@ssible from existing clients. This
decision will be taken at a time in the future lthsm the available information,

alternatives, and preferences at the time.

5.8 Critical Risk Factors

5.8.1 Management Risks

Although personnel resources are currently in skopply, the joint ownership of the

software between the Asset and Project Managemeitaldd the System Unit reduces
the risk of lack of responsibility for the softwarEhe equal ownership does, however,
increase the risk of management pursuing dissingitals and leading to an internal

struggle over the development and marketing ottfawvare.

5.8.2 Marketing Risks
The adoption of the product will be dependent occessful implementations and word

of mouth communication between municipalities. Ehes a risk of unsuccessful

adoption in the Western Cape. The Western Capé pilgiects have taken long to

complete due to poor data collection and the tieeded for software development. The
software has not yet been implemented at the piloticipalities and competitors have
started developing alternative solutions. Succégsfplementation of the software at the
pilot municipalities is critical to success in &estern Cape and elsewhere.

The software has been marketed in the past as sgster software and not
software to support sustainable infrastructure isendelivery. This positions the
software in the market with many other competitdiise marketing emphasis needs to
shift from asset register software only to softwdrat assists municipalities with the
implementation of infrastructure asset managemBmts may form the basis of some

differentiation from other products.
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A risk exists that the software will appear to balirect competition and directly
comparable to other software that is already wethldished, such as IMQS. The
product should be differentiated from its compesitand framed as supplementary to
existing products, rather than in direct compatitio

5.8.3 Operating Risks
The current high demand and low supply of personesburces increases the risk that

the software implementation and support cannot deqaately staffed and serviced.
Inadequate capacity has already hampered prognegsvelopment and implementation
of the pilot studies in the Western Cape. The Afmicectoral specialists and their units
currently have a large workload and many are oversled on their own projects. The
risk exists that it may not be easy to gain tecilnscipport and commitment from these
units for projects that may be considered a lovergyi to them. This risk should be

considered when tendering to secure infrastru@sset management work.

5.84 Financial Risks
A financial risk is not receiving sufficient salesvenue from the software to cover the

development costs, although the purchase of 18de®and installations by the Western
Cape Department of Local Government has reducedrisk. Another risk is landing
into the trap of continuously needing to updatestbi#ware over time to satisfy evolving
client needs and meeting new technology requiresnentis should be reduced by
keeping the software functionality simple and ndbging an expansive software
development view to satisfy numerous needs withotie software. A modular design
using mainstream software development tools mai linms risk. Decisions on further
development should be based on a forward lookirmgsti® process that disregards the

sunk cost to date.

5.8.5 Intellectual Property
Given the fairly straight forward methodology oksasregister compilation, intellectual

property is expected to have a short life. The Adéanager intellectual property lies

primarily in the software source code, data stmgtand valuation method. The data
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structure and valuation method are expected to blawd lives, and Africon will have to

remain innovative to stay ahead in the field. lexgpected that the software will not be
replicated in its current form, but competitorslvsiéize opportunities brought about by
new technology. This risk has been managed to tioeextent by designing the

software with mainstream software tools that ass likely to become obsolete in the
near future.

Africon has a business relationship with i@Consgltand has undertaken to
share technical resources for the provision ofastiiucture asset management services.
The risk exists that the strategic partnership éigsolve and i@Consulting will develop
its own technical tools similar to that provided Africon. Alternatively, if there are
perceived to be greater benefits, i@Consulting a@yoach another large engineering
competitor as a partner to provide infrastructussed management services. This risk
should be minimized by engaging in a mutually bemaf partnership with
i@Consulting. Their fear of not having access thitecal tools should be assuaged by
means of a contractual agreement that specifiesigbts to use the Africon software
and other technical resources. The perspectiveAtnaibn does not need i@Consulting
should be tempered by the fact that potential caitipe is never far behind, Africon
staff resources are currently under enormous presthere is a high growth in demand
for infrastructure asset management services, lamdnutual benefit of cooperation far
exceeds the individual benefit that can be obtafn@d pursuing the market alone in the

short term.
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6. TECHNICAL COMPONENTSOF THE SOFTWARE

The technical components of the software are dedida support the development of
the core functionality of the software. These dgsons are used as the basis of
developing software specifications.

6.1 Interpretation of Accounting Standards

For infrastructure management, GAMAP 17, which sleaith property, plant and
equipment is the most relevant standard. The GAMAP standard supports the
depreciation method of accounting for infrastruetassets and does not make provision
for other methods, such as the preservation appraaed in the United States. The
principle issues addressed by the standard arentivey of recognition of the assets, and
the determination and accounting treatment of @reymg amount, depreciation, and
impairment of assets. Several interpretations ef standard that are relevant to the

development of infrastructure asset managemenrgrsgsare highlighted below.

6.1.1 Recognition of Assets
Guidelines by National Treasury define assets ssurees controlled by an entity as a

result of past events and from which future ecomobenefits or service potential is
expected to flow to the enti§|l9). The definition allows for the management of asset
over which the entity has control and does not s&adly require ownership.

Two conditions are required for the recognitionasisets. Firstly, it must be
probable that future economic benefits or servimemtial associated with the asset will
flow to the entity, and secondly, the cost or fafue of the asset to the entity must be
able to be measured reliab{23). It is expected that these conditions will be iyad
satisfied by most infrastructure assets. Interpiggtas required when separating assets
and breaking them down into components and acaoyfdr them separately.

The separation of assets results in the width afsset hierarchy. The underlying
principle guiding the separation of assets is td separate assets that are highly
dependent on each other for the provision of aisernFor example, the mechanical

plant and the civil structures at a water treatmeortks should not be separated in an
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asset hierarchy. In this case, the water treatmveris should be treated as an asset with
components.

The breaking down of assets into components previtie depth of an asset
hierarchy. The underlying principal guiding the dkkmg down of asset into components
is to only break an asset down if the componergsnaaterial, the components have
different useful lives or accrue benefits in diffiet manners, and the fair value of the
components can be measured reliably. The Local @owent Financial Best Practice
Manual recommends that no assets with a valuetless R5000 be recognized on the
basis of a materiality criterioi21). This threshold value is supported by National
Treasury guideline$18). The level to which assets are broken down intmmanents
should be in balance with the ability of the para agency to collect and maintain the
data needed to manage the assets at that level.

There has been much debate over the accountirtghertof a road asset. Using
the depreciation method of accounting for infrastinee assets, it is recommended that a
road asset be broken down into road surfacing aad istructure components. The
components have very different useful lives undammal maintenance regimes, even
though there is some dependency between the livdbeedwo components. Given that
road infrastructure assets normally account foargd proportion of municipal asset
value and expenditure, it is recommended that njpadides make every effort to collect

and maintain data for the two components.

6.1.2 Carrying Amount
The initial measurement of infrastructure assetsikkhbe at cost or fair value, if cost is

not appropriate. The cost of an asset compriseputshase price, including non-
refundable duties and taxes, and any costs to bhegsset into working order. This
would typically include the costs for site prepamjf delivery, installation, and
professional fees. The GAMAP 17 standards do netifpthe means of determining
fair value and it is recommended that the depredia¢placement cost method be used
for infrastructure. The carrying amount of an assdisequent to recognition is its cost

less accumulated depreciation and impairment.
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The GAMAP 17 standard allows for a historic costaswement basis for
infrastructure assets. This method has a consilgenafpact on the accounting for
infrastructure assets, which have very long livisroover 30 years. The historic cost
measurement basis underestimates the deprecialiargec in the future years of
infrastructure assets due to the effects of irdfatiThe consumption of assets in future
years is therefore understated and the carryingevaéviates grossly from the fair value
of the asset.

The GAMAP 17 standards require that subsequentneijpge on an asset be
added to the carrying amount of the asset if amlthli economic benefits or service
potential will flow to the entity. All other subseent expenditure is treated as an
expensg23). Cases where subsequent expenditure should bd &ultlee carrying value

of the asset are interpreted as being the following

i) If the expenditure increases the capacity of aretadsxamples include
increasing the size of a water treatment plant,vaeidéning a road.

i) If the expenditure increases the expected usefi@d 6f the asset
substantially beyond the useful life extension ex@é from normal
maintenance. An example includes the rehabilitatioa road.

i) If the expenditure increases the performance of dhset beyond the
expected performance of the asset. An example desluinstalling a

laboratory at a water treatment works.

There has been much debate over the classificafi@xpenditure. A particular
case that has received attention is the classdicatf expenditure for road assets. The
option to classify the road into either road suefand road structure components or to
consider it as one asset adds complexity to thablpm. The issue is whether a
subsequent treatment is considered the same indagts. For example, if the road is
not broken down into components, its overall servile may be as long as 40 years and

a resurfacing may be viewed as a maintenance expHrike asset is broken down into
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components, the resurfacing may be interpreted ds@osal and replacement of the
surfacing component. Road treatments often coonsigtsurface replacement with some
base repair and the question has been raised whhtbeshould be treated as a surface
replacement, which can be capitalized and basetemgince treatment, which can be
expensed. The underlying principle is that costukhde distributed over a period for
which it provides benefit. Maintenance benefitddsss than a year and should therefore
be expensed in the first year. Improved standandsgaiidelines are needed to provide
clarity on these issues.

To find a practical solution to the handling of erditure on infrastructure
assets, one must consider the intention of infuagire asset management to align
technical practice with financial accounting. Thepreciation of assets or components
indicates the rate and extent to which the assetsbaing consumed. The rate of
consumption should be indicative of the rate ofediture required by the agency to
periodically renew the assets under its controlis Téxpenditure is in excess of the
maintenance expenditure that is required on aniogdoasis for assets to reach their
expected useful lives. The definition and clasatfan of assets should therefore be
aligned with the classification of expenditure dgrihe infrastructure asset management
planning process. For the purposes of managingstrficture assets, it is recommended

that expenditure be classified as:

»  capital expenditure for funds spent on increash@ydapacity and performance
of assets beyond their original design;

* renewal expenditure for funds spent on renewingaotially renewing the asset
by increasing the expected service life of the tassgond the initial expected
service life; and

*  maintenance expenditure for funds spent on ensuhay assets meet their

expected useful lives.
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The infrastructure asset management plan shoulde nmbvision for the
financial accounting of projects that include eletseof both capital and renewal
expenditure and projects that influence adjacentpmments, such as road surfacing and

road structure.

6.1.3 Revaluations
The GAMAP 17 standards are not specific on the owtif revaluation of infrastructure

assets, but do recommend changing the carryingeviayurestating or eliminating the
accumulated depreciation so that the carrying vaéfkects the revaluation amount.
Increases in value should be credited to non-distable reserve named revaluation
surplus, and decreases should be recognized asseg(23).

The GAMAP 17 standards recommend that when reviehstare performed,
they should be performed across all assets inl#ss.cRevaluation frequencies of 3 to 5
years are recommended for land and buildings, lutgoidelines are given for
infrastructure(23). National Treasury guidelines infrastructure assets stipulate that
revaluations be conducted regularly and that aseeteparately identifiable in the fixed
asset register. The guidelines suggest the adomtioan improvement plan for the
accumulation of detailed information over seveedng(19). It is recommended that the
revaluation frequency of infrastructure assetsdb@ted to the expected useful life of the

asset. Assets with lives in the order of 10 to é&rg should be revalued every 3 years.

6.1.4 Depreciation
Depreciation is used to represent the pattern nfwmption of economic benefits and

service life over the life of the asset. Althouglke GAMAP 17 standards make provision
for several methods of depreciation, straight lilepreciation is recommended by the
National Treasury guidelines. The GAMAP 17 standardcommend the review of
useful lives periodically and the change in de@mtan charges in the future to reflect
the changes in useful lives.
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6.1.5 Impairment
Asset impairments are the result of damage or enanobsolescence. Impairments can

be used to reflect underperformance of an assatvelto its expected useful life.

6.1.6 Disposals
Disposals result when the asset is withdrawn frose when no further economic

benefits or service potential are expected to beld from the asset.

6.1.7 Financial Disclosure
For the purposes of financial disclosure, a cldsassets must be disclosed as a single

item in the financial statements. A class of assetiefined in the standard as a grouping
of assets of similar nature or function. It is mpteted that examples of classes would
include pump stations, reticulation, water treathveorks, etc.

6.2 Asset Register Hierarchical Design

The asset register is the data source that is tesqmovide information to decision
makers. The data source must be comprehensive aliddgfined to ensure that the
information can be collated into useful informatidine asset register must be designed
to provide the most information with the least dedaminimize data collection and

maintenance costs.

6.2.1 Asset Hierarchy
The asset hierarchy provides the structure of Hsetaregister. The asset hierarchy has

been developed to allow the logical grouping ofasfructure assets. The two highest
levels of the hierarchy are used for grouping amel lower levels are used for data
capture. The hierarchy has been specifically desigo allow the capture of data at
different levels of the hierarchy. This functionglreduces the data dependency of the
asset register and allows users to improve thdutso of the data and the accuracy of
the asset register over time. The asset hierarthgtsre and some examples of data at

the different levels of the hierarchy are showfigure 10.
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Service

Asset grouping T Facility category

Data capture L / Facility
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Pump station

// / Component
Mechanical plant /

Pump

FIGURE 10 Asset hierarchy.

The definitions of the different levels of the l@sshy are provided below.

Service: Service type provided by the agency. An exampWaser Supply.
Facility category: A function provided by a service. Each functionymequire
more than one facility type to perform the functidm example for the Water
Supply service is Bulk Supply, Bulk DistributiomdReticulation.

Facility: A grouping of assets that together provide a @adr function and
have a defined location that can be located infiid. It can either be a site-
based facility, such as a Water Treatment Worksdbiasists of many different
assets, or a network-based facility such as a Wation Area that consists of
many similar assets. Facility data is typicallyfuséor planning and high-level
valuations and does not contain detailed data asahaterial type. Facilities of
the same type will always be expected to consiatsimilar grouping of assets.
Asset: A grouping of similar components in a facility th@perate together as
one system. Assets normally have one dominant coemio Asset data is

typically used for works planning and detailed aions and may contain
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detailed data such as material type of the domicamiponent. An example for
water treatment work is Mechanical Plant.

Component: An individual physical entity that typically reqas individual
maintenance attention. Component data is typicabgd for maintenance
management purposes and contains detailed data #imwomponent. An

example of a component is Pump.

A standardized asset hierarchy was developed faricipalities in the Western
Cape Province. The hierarchy is shown in Appendiarl included several services

including:

water supply;

e sanitation;

. road transport;

e stormwater;

» solid waste;

e electricity supply;
*  parks; and

*  buildings.

6.2.2 Geographic Hierarchy
South Africa has been subdivided geographically anseries of mutually exclusive and

collectively exhaustive sub-areas with increasiaegels of division. This subdivision
forms a hierarchy of geographic areas that areul$ef the reporting of information.
The country is divided into 9 provinces, which dirgded into 47 district municipalities,
which are divided into 231 local municipalities, s are in turn divided into census
sub-areas.

Assets can be referenced spatially in GIS as edtlpaint, line, or a polygon. The

spatial referencing enables information reportiggpatial locations such as census sub-
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areas, wards, and technical service areas. Theipainspatial reference is census sub-
areas, which follow suburb boundaries. The subwdidom change boundaries and

useful census data is available on the census reals-aWward boundaries are political

boundaries that change frequently. Service areadaries make sense to engineers in a
specific field, but are not readily recognized llyers.

To enable reporting at a specific level of spatietail, data must be captured at
that level of detail. For example, if data is coléd for an area representing the town,
the data representing the suburbs cannot be aeturaflected. A challenge exists in
that the boundaries of suburbs, wards, and serieas do not always overlap. The
recommended method of capturing data, if detailpdtial reporting is desired, is
therefore to capture it according to the smallestimon denominator of suburbs, wards,
and service areas. GIS spatial data should bereskig the data capture areas using the
centroid of the GIS shape.

6.3 Asset Register Data Requirements

Guidelines for the data requirements of asset tegishave been given in various
guidelines by National Treasury, but these havenldeeused primarily on movable
assets and land and building immovable assets.|l&w guidelines have been given on
infrastructure. The IIMM does provide some guidanoa asset registers for
infrastructure assets, but these place greater &sigpbn the technical data needs. The
GAMAP 17 standards require the disclosure of tHieviong information for each class
of asse(23):

i)  Measurement basis for determining gross carryinguar

i)  Depreciation method used.

iii)  Useful lives or depreciation rates used. It is neceended that the expected
useful life, age, remaining useful life, and cutreste of depreciation be
reported.

iv) Beginning period gross carrying amount and accutedldepreciation with

impairment.
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v) Period depreciation, impairments, and other movésnen

vi) Period reconciliation including additions, disp@salcquisitions, increases
or decreases from revaluations, increases or degsdeom impairments.

vii) End period gross carrying amount and accumulatearedetion with

impairment.

The GAMAP 17 standard reporting requirements rébefinancial movements
due to financial transactions and due to assetopméance. The relevant data from
financial transactions need to be captured. Theséretions that should be recorded on
an ongoing basis include capital expenses for neguisitions, capital expenses for
improvements to current assets, renewal expensEsienance expenses, impairments,
and asset disposals. This transaction data is tasagdate the financial statements for
additions and deletions. Revaluations are conduptgtbdically for all assets in the
asset class and should therefore not be recordexh@ngoing basis. However, when
revaluations are conducted, the revaluation da¢@ls\¢o be captured against the assets
in the asset register.

The level of detail to which the transactions aeeorded against assets is
dependent on the agency needs. Agencies that maneigeassets on a very detailed
level may record the transactions against indiMidaets or components. Agencies with
limited data, who manage their assets at a loweel lef detail, may record their
transactions against asset groups or asset cldssesth cases the same quantities are
defined and recorded and the financial statemerds affected in the same way.
However, agencies that record the transactionsisgeidividual assets will have more
detailed data to evaluate the performance of idd& components and support decision
making at that level. The level of detail used ecording financial transactions should
be consistent with the level of detail used for teeording of the technical data. It is
recommended that agencies establish asset investon their asset registers at a level
of detail that they can manage, and then recordrémesaction data against the defined
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assets. This will ensure that the financial repagrtis consistent with the technical
infrastructure asset management practice of thecgge

To simplify data management, it is recommended thatoric data not be
maintained in the asset register. The asset regitetherefore provide a basis for
capturing the financial transactions in the finahgiear and provide a snapshot of the
financial situation at year end. Technical datd aito not be modeled forward from
previous years to the current year. The technieaa dvill therefore only provide a
snapshot of the technical situation at the datassiessment. Analysis sets should be
saved on an annual basis to perform trend anadysistime.

The multilevel asset hierarchy allows data to gwad at different levels of the
hierarchy. For example, if data is captured folaaset at the asset level, additional data
may be captured at the facility level. The hieraahstructure also allows data to be
aggregated or ‘rolled up’ to the higher level frahe assets of the lower level. For
example, the current value of a facility may becakdted as the sum of the current
values of all the assets that are associated hattfacility.

The recommended data requirements for the managevhetata at the asset
level are provided in Table 8. The data requiresidat the management of data at
higher levels in the hierarchy are provided in Ea®l The financial importance indicates
the importance of the data for the financial manag@ of assets. The technical
importance indicates the importance of the dataHertechnical management of assets.

The priority rating scale has a minimum of 1 ticknknand maximum of 3 tick marks.
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Description _ Financial _Technical
importance | importance
Acquisition
Acquisition date vV
Supplier vV
Payment reference Y
Acquisition cost vV
Acquisition take-on value vV
Acquisition type (purchase/self construtarty construct/donation) vV
Funding source vV
Date captured vV
I dentity and position in hierarchy
Parent reference number vV VY
Asset type vV vV
Unique number vV VY
Name vV vV
Alternative number used for asset in other system vV vV
L ocation
Service area v
Suburb Vv
Ward v
GIS reference number v VY
Location description v v
Land parcel number vV v
Description
General description 4% v
Descriptor 1 (user defined physical descriptor) vV
Descriptor 2 (user defined physical descriptor) vV
Descriptor 3 (user defined physical descriptor) vV
Descriptor 4 (user defined physical descriptor) vV
Size 1 (user defined size) vV Vv
Size 2 (user defined size) vV $24
Size 3 (user defined size) vV 24
Number (some of similar items) 244 VY
Quantity (product of sizes and number) 444 $4%
Condition
Latest assessed condition grade V4%
Date of latest assessment vV
Assessor vV
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Description . Financial .Technical
importance | importance

Utilization

Capacity v

Utilization (% of capacity) v

Usage (abandoned/infrequent usage/regular usage) 244
Risk

Failure mode vV

Probability of failure (low/medium/high) (computen condition) v

Criticality — health & safety v

Criticality — Cost v

Criticality — Performance v

Criticality — Environment v

Criticality grade (computed) v
Management responsibility

Owner 444

User department v

Custodian 444 444

Cost centre 444

Convertants or restrictions 444

Warrantees and guarentees VY

Measures 444
Performance

Performance indicator vV

Target performance v

Performance grade v

Date of last assessment vV

Assessor vV
Lifecycle costing data

Annual operations cost (default from budget estion model) 244

Annual routine maintenance cost (default fromdmicestimation 244

Annual periodic maintenance cost (default frorddmt estimation 244
Valuation data

Construction date 444

Last renewal date 444

Asset age (since last renewal) v 244

CRC (default from valuation model) 244

EUL (default from valuation model) v 244

Residual value (% of CRC, default from valuatinadel) 244
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Description _ Financial _Technical
importance | importance
Latest assessed RUL vV vV
Assessor vV
Current value (default is DRC from valuation mide vV
Accounting data
Begin period carrying amount 444
Begin period accumulated depreciation and impairm ‘444
Period depreciation vV Vv
Period impairment vV
Period revaluation amount $4%
Period revaluation movement vV
Period capital expense 4%
Period renewal expense 4%
Period maintenance expense 4%
End period carrying amount vV
End period accumulated depreciation and impaitmen vV
Disposal
Date vV
Income or cost vV
Condition at disposal Y v
Remaining useful life at disposal vV
Value at disposal 4%
TABLE 9 Recommended Asset Register Data Requirementsfor Higher
Hierarchical Levels
Description _Financial _Technical
importance | importance
I dentity and position in hierarchy
Service type 4% V2%
Facility category type 4% V2%
Facility type 4% V2%
Facility unique number 4% V2%
Facility name vV VY
L ocation
Service area vV
Suburb vV
Ward vV
Facility GIS reference number vV
Facility location description vV
Facility land parcel number, list all erven vV
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Description

General description v

Descriptor 1 (user defined physical descriptor) v

Descriptor 2 (user defined physical descriptor) v

Descriptor 3 (user defined physical descriptor) v

Descriptor 4 (user defined physical descriptor) v

Size 1 (user defined size) v

Size 2 (user defined size) v

Size 3 (user defined size) v

Number (some of similar items) v

Quantity (product of sizes and number) v
Condition

Condition distribution (rolled up)

RUL distribution (rolled up)
Utilization

Facility capacity vV

Facility utilization (% of capacity) vV

Facility usage (abandoned/infrequent usage/regsizge) vV
Risk

Criticality grade distribution (rolled up) vV
Performance

Performance grade (rolled up) vV
Lifecycle costing data

Annual operations cost (rolled up) vV

Annual routine maintenance cost (rolled up) vV

Annual periodic maintenance cost (rolled up) vV
Valuation data

CRC (rolled up) vV

Current value (rolled up) vV
Accounting data

Period depreciation (rolled up) vV

Period capital expense (rolled up) vV

Period renewal expense (rolled up) vV

v

Period maintenance expense (rolled up)

81
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6.4 Record of Maintenance Activities

A record of maintenance activities is useful faraeling expenses and identifying assets
requiring high levels of maintenance. Maintenanat&ads not collected en masse so the
capture of historic data is less troublesome fda daanagement. The software is not
intended to function as a maintenance managemestérsy but it should be able to
integrate with a maintenance management systemnef exists. The following data

should be recorded:

. maintenance activity type;
*  COSt;

e comment;

*  responsible person; and

. date.

6.5 Financial Model
The financial model should be used to perform assdémations and the financial

calculations needed to update the asset regidier da

6.5.1 Asset Valuation Model
The recommended approach for infrastructure assdéation is the depreciated

replacement cost method. The method of valuatiotailenthe assessment of the
remaining useful life of assets. The proportiorvalue reduction of the depreciable part
of an asset is equal to the proportion of the remgiuseful life and expected useful life.

The calculation is shown in Figure 11.
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Value

r

Current replacement cost

Depreciated replacement cost [« 7y

Residual value

> Years

4Remaining useful Iife>

< Expected useful life

FIGURE 11 Depreciated replacement cost valuation method.

The inputs to this valuation method are the curreplacement cost, residual
value, expected useful life, and remaining useifig@. IThe remaining useful life is
estimated during the valuation. It is recommend #tandardized current replacement
costs, residual values, and expected useful livesubed for the valuation on
infrastructure assets.

The recommended method of determining the curreplacement cost is the
used of standardized unit rates for infrastructwigich can be multiplied by the asset
guantity to obtain a current replacement cost. é&x@ample, a standard rate of R250 per
meter can be used for 2:00mm asbestos cement (A€3.pThe length of the pipe is then
multiplied by the unit rate to determine the cutreaeplacement cost. The use of
standardized unit rates allows benchmarking angases consistency and credibility in
the results. It is recommended that the robustoéssluations and the consistency of
valuations be given greater priority than the aacyrof the valuations. Infrastructure

assets are very difficult to value and the addetefies from conducting highly accurate
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valuations are not worth the cost of performing ttaduations. An example of data

needed for valuation and the valuation methodasided in Appendix B.

6.5.2 Financial Data Management
The GAMAP 17 accounting standards stipulate theétasshould be carried at cost less

accumulated depreciation and impairments. Therettaiee practical options for the
performing of financial calculations by municipag. The first method is a revaluation
method, where the values of the asset classesitigdly determined. The asset classes
are then depreciated over time and financial treimas are recorded against the asset
classes, rather than the individual assets. Theedgped financial values are updated
periodically after revaluations, where the entissed class gets revalued. This method is
practical for agencies with limited asset data Bimited capacity to maintain the asset
data accurately over time.

The second method is to record financial transastagainst individual assets or
asset groups and to perform the financial calautatiagainst each asset on an ongoing
basis. This method is the most accurate, but reguinore active data management.
Given the difficulty of maintaining detailed inftagcture data without a spatial viewer
and the large number of assets, the data shoutthbaged in the technical software.

The third option is to establish an asset regisidr a common inventory to the
financial software. The financial data and techihilzda are then maintained using a GIS
product and the relevant data is passed to thadiahsystem on an annual basis. This
may create data management problems between theystems.

Given the simplicity of the financial calculationand the emphasis of
maintaining data both accurately and easily, itresommended that the financial
calculations be performed in the technical softwame the relevant financial data be
passed on to the financial system for incorporaitidm the financial statements.

6.5.3 Financial calculations
For financial reporting, the most important finaalainetrics to report are beginning and

ending period carrying amounts and beginning ardingnaccumulated depreciation.

The movements from impairments, revaluations, aribd depreciation should also be
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reported. These movements should be captured fdr drastructure asset and then
passed as outputs to the financial system in agtgddorm. The data does not have to
be kept from previous years. The historic cost.eeigd useful life, age, carrying value
and accumulated depreciation get passed from aaretgéehe next.

It is recommended that the revaluations be basedhenbeginning of the
reporting year. Impairments and capitalization nmogets should then be applied to the
revalued amount to get the carrying amount priodépreciation. The depreciation
calculation should be performed at the end of tgorting period on the carrying
amount that includes all movements during the lerio

The allocation of financial movements to the appeip accounts in the
financial statements should be performed by thaninl accounting system based on
the inputs received from the technical software.

6.6 Budget Estimation Model

An important component of infrastructure asset ngangent is the determination of the
financial commitment required to maintain the asset servable condition and to

operate them over time. The financial requiremdontsmaintenance and operations
should be defined in detail in infrastructure man@nce plans that are a part of the
infrastructure asset management planning processrécommended that the financial
requirements for routine (reactive) maintenance erbdic (planned) maintenance be
determined individually.

A practical approach for estimating the budget memoents to maintain
infrastructure is to estimate annualized budgettead of trying to model the sequence
of maintenance events over time. The sequencimganfitenance events can be complex
with several different types of maintenance adggsitrequired over time. Given that an
agency owns numerous assets of the same typeediuersced activities should smooth
out over time.

The budget estimation model that is used to estinta¢ annual maintenance
budget requirements defines the budget requiremamta percentage of the current

replacement cost of the asset for each differesgtaype. Assets of the same type that
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are of a greater value therefore have proportibpaieater maintenance requirements.
The model has the advantage of being simple, luthedisadvantage of not being able
to model the increase of the maintenance needs @fsset as it increases in age. An
example of data needed for budget estimation aerdbtidget estimation method is
provided in Appendix B.

6.7 Reporting Requirements

The reporting requirements of the Asset Managetwswé have been identified as
technical reports, budgeting reports, and financigports. These reports support
infrastructure asset management, by providing médion on the current infrastructure
situation and funding needs. The financial rep@msure compliance with financial

reporting requirements of the MFMA. It should beetbthat the lack of predictive and

decision making functionality of the software doex allow future performance to be

reported, nor does it demonstrate the consequesfcakernative scenarios. The asset
and geographic hierarchical structures allow datdirsy and reporting by these two

dimensions. Reporting is practical up to the asastgory level of the asset hierarchy
and for all levels of the geographic hierarchy.

The software should provide standardized predefingubrts for the most
common reports to allow quick reporting. The sofevahould also have a data query
functionality that provides customized data queded allows the exporting of tabular
data to Microsoft Excel. The graphing of customizpeery data should be performed
externally using the exported data in Microsoft &xcwhich is widely used and

available in municipalities.

6.7.1 Technical Reporting
Several standardized quick reports have been foshtor incorporation in the software

in an effort to convey the most important resuttsai standardized manner to decision
makers. It is hoped that the standardized resultd@acome a standard requirement for
reporting and enable direct comparison and bendkingain the future. Provision will
also be made in the software for customized regemeration by users.
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Extent of Assets Table The extent of assets table should provide sunemasf the
facility, assets, and components that are in teetaggister. The intention is to provide a
quick report that can be used to gain an overvieth® quantity of infrastructure assets
in the municipality, without too much detail on thssets themselves. The table should
be structured in the order of the asset hierarehth the items grouped by common
technical attributes. The table should providerthember of assets and sum of quantity

used for value prediction. An example of a typtedile is given in Table 10.

TABLE 10 Example of Typical Extent of Assets Table
RESERVOIR

Reservoir with facility level data

Reservoir Number Total Volume (kI)

Ground 2 8,000

Elevated 3 1,200

Total for Reservoir 5 9,200

Reservoir & Pipework Number Total Volume (kl)

Ground 4 12,000

Elevated 2 800

Total for Reservoir & Pipework 6 12,800

M echanical Plant Number Total Volume (kl)
6 12,800

Total for Mechanical Plant 6 12,800

Site | mprovement Number Total Area (m?)

Access secure and landscaped 2 440

Access landscaped and not secure 3 850

Access secure and not landscaped 1 300

Total for Site |mprovement 6 1,590
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Facility Degree of Depreciation Graph The facility degree of depreciation
graph is a histogram that illustrates the extenwiach the benefits of the assets have
been consumed for each facility type. This givesnaiication of the overall state of the

assets in the municipality. The current replacemahte is shown with the current value

and the residual value. An example is shown in feigi2.

Million

B Replacement value| |

200
@ Current value
B Residual value

Value

Bulk Supply Bulk Water Reticulation ~ Pump Station Resenvoir Water
Pipeline Pipeline Treatment
Works

FIGURE 12 Example of a degree of depreciation graph.
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Facility Condition Distribution Graph The facility condition distribution graph
illustrates the condition of the different facilitypes in each service, aggregated by

replacement value. An example is shown in Figure 13

Million

B Very good
@ Good

O Fair

0O Poor

B Very poor

Value

Buk supply BulkWater Reticulation Pump Station Reservoir Water
Pipeline Pipeline Treatment
Works

FIGURE 13 Example of afacility degree of depreciation graph.



90

Facility Remaining Useful Life Distribution Graph The facility remaining useful life
distribution is aggregated by replacement value dtaph provides an indication of the
future cost needed to replacement assets thataohing the end of their useful lives.

An example is shown in Figure 14.

c 300
0
E
250
200 O Water Treatment Works
B Resenvoir
O Pump Station
Value 150

O Reticulation Pipeline
B Bulk Water Pipeline
100 - B Bulk supply

—:-

O5wrs 510yrs 10-15ys 15-20yrs  >20yrs

FIGURE 14 Exampleof afacility remaining useful life distribution graph.
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6.7.2 Budgeting Reporting
The budgeting reporting should provide a basisiiotivating for funding to renew and

maintain assets.

Budget Needs Graph The budget needs graph shows the results frombtigget
estimation model. The graph includes the budgetsréaewals and the budgets for

operations and maintenance. An example is showmeifrigure 15.

4,500,000
4,000,000 mR
T 0O O&M
3,500,000 -
3,000,000
2,500,000 -
Value
2,000,000
1,500,000 -
1,000,000 -
500,000 -
Buk Supply BulkWater Reticulation Pump Station Resenvoir Water
Pipeline Pipeline Treatment
Works

FIGURE 15 Example of a budget needs graph.
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Actual Expenditure Percentage Graph The actual expenditure percentage graph
shows the actual expenditure in the year as a pege of the estimated budget needs
for each facility type. An example is shown in Fig6.

100%
(o)
0% B Renewal % spent| |
0 O&M% spent
80%
70%
60%
50%
40% A
30% A
20%
10% A
0%
Buk Supply  Bulkk Water  Reticulation Pump Station  Reservoir Water
Pipeline Pipeline Treatment
Works

FIGURE 16 Exampleof an actual expenditure percentage graph.
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6.7.3 Financial Reporting
Financial reporting is required to pass the reguirdormation to the financial system

for incorporation in the financial statements. Gliiges from National Treasury specify

the minimum reporting requirements as the follow(h9);

i)  Summary of all acquisitions.

i)  Summary of all disposals and write-offs, includiogst and accumulated
depreciation.

i) Aggregate depreciation for the year.

iv) Changes in impairments during the year.

v) Opening and closing balances at cost.

vi) Opening and closing balances of accumulated degireci

vii) Movements in the revalued portion.
It is further required that the reporting be dogehe following categories:

i) Assetclass.
i) Funding source.
iii) Department or function.

iv) Asset category.

The financial statements, and in particular theabed sheet, will contain the
summary information that has been passed fromrifrasiructure asset register. This
information may be used for the evaluation of olfemaunicipal performance using
financial ratios. Opportunities should be soughdavelop benchmarks based on this

data that can be used to compare the performangssatiunicipalities.
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7. PROJECT MANAGEMENT

The software development project started in Novend®5. The specifications were
prepared and programming commenced in January db@cproject management of the
project has changed during the course of the projde functions and duties of Chris
von Holdt were previously performed by Rob Childshe lead programmer also

changed with Louis Coetzee taking over from Makdefton.

7.1 Organizational Breakdown Structure
The organizational breakdown structure (OBS) shawnFigure 17 illustrates the
structure of the key project personnel who are lvaa in the Asset Manager software

development.

7.2 Work Breakdown Structure
The work breakdown structure (WBS) shown in Figl8eallustrates the structure of the

key project tasks.

7.3 Organizational and Work Breakdown Structure Matrix
The OBS/WBS matrix in Table 11 shows the relatigmdtetween the people

involved on the project and the key tasks performethe project.

7.4 Budget

The budget for the development for the first varsab the Asset Manager software was
estimated at approximately R220,000. This budgdbisstaff expenses at cost rate.
Africon normally require a recovery factor of aast 2.5 for staff time costs, but since
this is an internal project, a recovery rate of lQused on the project. The budget

estimate breakdown is shown in Table 12.



Project leader

Chris von Holdt

Software coordinator

Hentie Viviers

Technical coordinator

Chris von Holdt
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Marketing

Jeff Isaacson

Lead programmer

Louis Coetzee

Infrastructure spe

cifications leaders

Other programmers

Roads infrastructure expert

Johan Viktor

Water supply expert

Johan Potgieter

Sanitation expert

Johan Potgieter

Stormwater expert

Johan Hefer

Solid waste expert

Hennie Neethling

Electricity expert

Dr Baholo Baholo

Parks expert

Pieter Strachan

Buildings expert

Pieter Strachan

FIGURE 17 Organizational breakdown structure.



96

| Asset Manager development |

Technical specifications | | Software development | | Product management |

General technical —i Programming

requirements

Marketing

Software maintenance |

High level design

Sector technical
requirements

Technical support |
Database i

GIS base

User Interface

Reporting

Testing

—| Manual and documentation |

FIGURE 18 Work breakdown structure.
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WBS key tasks

a
c | 2
E | &
1§
=g 8|
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< c c < ] >
o c = S gl o
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— Q = | | o ®
© bt T o = = O
o |8 |5 | S8 E £
z|5(2|8/8|5 858
O |l»w |a|+-|D| 2|0+
Project leader Chris von Holdt x | x| x| x| x| x|x|
« Software coordinator Hentie Viviers x | x| x| x| x
- Lead programmer Louis Coetzee x | x| x x
- Other programmers - x | x| x x
* Technical coordinator Chris von Holdt x x x | x x
w| - Road transport expert Johan Viktor x
c
§ - Water supply expert Johan Potgieter x
g - Sanitation expert Johan Potgieter x
n
g - Stormwater expert Johan Hefer x
- Solid waste expert Hennie Neethling x
- Electricity expert Dr Baholo Baholo x
- Parks expert Pieter Strachan x
- Buildings expert Pieter Strachan x
» Marketing Jeff Isaacson x
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TABLE 12 Budget Estimate for the Development of the Asset Manager Software

Phase Budget
Planning and design R 34,096
Development R 100,224
Testing R 33,314
Launch R 9,792

Total staff cost R 177,430
Contingency R 17,748
Software R 25,000

Total Cost R 220,173

The first version of the Asset Manager was comgleteghin budget. During the
course of programming the first version, additiofahctionality was identified to
enhance the software. The additional functionality be programmed as version 2 of
the software. Revenue from the sale of the softwallebe used to fund the additional

development.

7.5 Project Program
The baseline project program was developed in Nten2005 on the basis of the
estimated time to complete key tasks. The basepliagram and the actual program are

shown in Figure 19.



ID |Task Name Movember |December |January February !March | April [May |June | July August
1 AMIS Phase 1 . : n—

2 Planning & design G‘:L,—,—

3 Detailed requirements definition %Hnﬁfﬂhris[ﬁﬂ%],ﬂentieﬂD%],Li_zelle[ﬁﬂ%]

4 Waorkshop to finalise needs : uI::dChris,HentiE:,Mar[:EIfLuui:s

5 Finalise URS = Hentie[50%],Rob/Chris[25%],Lizelle

6 Design system B Marcel/l o e Hen E[Zgﬂ%]

7 Development ' ; ;

8 GIS base - Mz celfLuuié[BD%],Hew

9 Database | — Lizelle

10 GUI development I

1 Reporting Reinier

12 Integration _-‘Marcelquuis[Eﬂ%],Rei_nier

13 User documentation _ C'arel[ﬁﬂ%]

14 Testing L—7)

15 Alpha testing e Tesie r.Marcel{Louis[20%]

16 System improvements B Lizelle,jia:r[:elfLuuis,HginiEr
17 Beta testing e Test r,MarcEIfLuuis[Eﬂ%]

18 System finalization = Lizelie,Marcelanﬁis, Reinier
19 ATP g Teister,Marcel/Louis[20%]
20 Launch ]

21 Install at client @ a:r[:eIfLuuis

22 Data upload e Marcelanuis

23 Final testing at first site B Tester,Marcel/L puis[20%]
24 Finalization L & 627

FIGURE 19 Project program.
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The project ran behind schedule and the first varsef the software was
completed approximately 4 months behind scheduberd are several reasons for the
delays on the project. The main reasons includsel@pecifications, replacement of the
lead programmer, incomplete data collected frorotgirojects, the need for the lead

programmer to deal with data processing, and higiklvad on other projects.
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8. CONCLUSION

South African municipalities are faced with majdnallenges to attain sustainable
infrastructure service delivery. The implementataininfrastructure asset management
is seen by national government as one means taiapnunicipal performance across
the country. This presents an opportunity for Adrido provide consultancy services in
this market.

Africon identified this opportunity and has comnnigged a project to develop a
software product to support infrastructure assetagament consultancy services for the
municipal market. The software has been developedtbe past year and is currently in
the process of being marketed in South Africa.

A business plan was developed for the commerciadizaof the software. The
business plan indicates that the software is firdgcviable and should be taken to
market. The strategy included in the business playuld be followed and the business
plan should be updated periodically as new inforomabecomes available to minimize

risks and to maximize profits from the venture.
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APPENDIX A

EXAMPLE ASSET HIERARCHY

The standardized asset hierarchy that goes dowretasset level is used as an example.
This hierarchy was used for the Western Cape Pcevamd is in a process of continuous
refinement. The hierarchy goes down to the asset.|&all items identified in the asset
hierarchy form part of the asset register and aeel un the asset valuation model and the
budget estimation model. This implies that evegynitidentified at the facility and asset
level is defined with the inputs required for thedals. Municipalities are welcome to
add components to the assets and allow the compamenmation to roll up to the
higher levels. The more detailed information mayubeful for maintenance significant

items such as individual pumps and generators.

TABLE A1 Water Supply

Facility category Facility Asset

Borehole Plant
Borehole Well
Site Improvement
Small Building
Civil Structures & Pipework
Mechanical Plant
Dam Electrical Plant
Site Improvement
Small building
Spring Protection Spring Protection

Borehole

Bulk Supply

Bulk Water Network Pipeline
Civil Structures & Pipework
Mechanical Plant
Pump Station Electrical Plant
. Site Improvement
Bulk Distribution Small Building
Reservoir & Pipework
Mechanical Plant
Electrical plant
Site Improvement

Reservoir
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Facility category

Facility

Asset

Water Treatment

Civil Structures & Pipework

Mechanical Plant

Water Treatment Works

Electrical Plant

Site Improvement

Small Building
Laboratory
Distribution Reticulation Network Pipeline
TABLE A2 Sanitation
Facility category Facility Asset
Bulk Sewer Network R|S|_ng Mal_n
Falling Main

Bulk Distribution

Civil Structures & Pipework

Mechanical Plant

Pump Station

Electrical Plant

Site Improvement

Small Building

Sewage Treatment

Civil Structures & Pipework

Mechanical Plant

Sewage Treatment Worlks

Electrical Plant

Site Improvement

Small Building
Laboratory
Collection Reticulation Network Pipeline
TABLE A3 Road Transport
Facility category Facility Asset

Road

Paved Road Network

Road Surfacing

Road Structure

Road Surfacing

Unpaved Road Network

Road Structure

Pedestrian Facility Pedestrian Network Sidewalk
Signage Network Overhead Qantry
Traffic Management . - St'reet Sign .
Traffic Control Network Signalized Intersection
Protection Network Guard Rail
Street Lighting Street Lighting Network Street Ligh

Public Transport

Public Transport Network

Commuter Shelter

Public Transport Station

Bridge

Bridge

Structure

Retaining Wall Network

Retaining Wall




TABLE A4 Stormwater
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Facility category

Facility

Asset

Interception

Interception Network

Catchpit

Grid Inlet

Manhole

Wing Wall

Distribution

Stormwater Network

Pipeline

Pump Station

Civil Structures & Pipework

Mechanical Plant

Electrical Plant

Site Improvement

Small Building

Conveyance Network

Culvert

Open Channel

Erosion Protection

Hydrological Monitoring
Station

Attenuation

Attenuation Pond

Earth Embankment

Outlet

Spillway

Site Improvement

TABLE A5 Solid Waste

Facility category Facility Asset
Collection Container Network Cont_ainer
Vehicle Fleet Vehicle
Equipment
Processing Processing Station _We|ghbr|dge
Site Improvement
Small Building
Weighbridge
Vehicle
Landfill Landfill Civil Structures
Site Improvement
Small Building
TABLE A6 Electricity Supply
Facility category Facility Asset

Transmission

HV Network (> 22kV)

HV Overhead Line

HV Underground Cable

Site Improvement

MV Network (< 22kV)

MV Overhead Line

MV Underground Cable

Site Improvement
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Facility category Facility Asset
LV Overhead Line
LV Network LV Underground Cable

Consumer Meter

Substation

HV Substation (> 22kV)

HV Outdoor Equipment

HV Indoor Equipment

HV GIS Equipment

HV Transformer

Site Improvement

Small Building

MV Substation (< 22kV)

MV Outdoor Equipment

MV Indoor Equipment

MV Transformer

Site Improvement

Small Building

Network Management

Network Management

Workstation

Software

Telemetry

Quality Equipment

Load Control Equipment

Power Generation

Power Generation Plan

Generation Plant

Small Building

Site Improvement

Small Building

TABLE A7 Park

Facility category

Facility

Asset

Park

Park

Ablution

Garden Furniture

Hardened Surface

Irrigation

Paved Road/Parking

Unpaved Road/Parking

Landscaping

Perimeter Security

Closed Stormwater Conduit

Strormwater Node/Transition

Water Reticulation

Site Improvement

Small Building

Cemetery

Ablution

Garden Furniture

Hardened Surface

Irrigation
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Facility category

Facility

Asset

Paved Road/Parking

Unpaved Road/Parking

Landscaping

Perimeter Security

Closed Stormwater Conduit

Strormwater Node/Transition

Water Reticulation

Site Improvement

Small Building

TABLE A8 Building

Facility category

Facility

Asset

Residential

Structure

Finishing

Plumbing

Economic Housing (£100 m3

Electrical

Air Conditioning

Site Improvement

Low Cost Housing (45 m?)

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Site Improvement

Hostel

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Lift

Fire Protection

Site Improvement

Non-Residential

Centre / Hall / Chamber

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Lift

Fire Protection

Specialized Equipment

Site Improvement

Office / Shop / Library

Structure

Finishing
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Facility category

Facility

Asset

Plumbing

Electrical

Air Conditioning

Fire Protection

Site Improvement

Fire Station / Sport Comple»

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Lift

Fire Protection

Site Improvement

Clinic / Day Hospital

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Lift

Fire Protection

Gas Installation

Site Improvement

Store / Garage / Workshop

Depot

Structure

Finishing

Plumbing

Electrical

Air Conditioning

Fire Protection

Site Improvement

Ablution

Structure

Finishing

Plumbing

Electrical

Site Improvement




APPENDIX B

EXAMPLE DATA SPECIFICATIONS

The asset quantification data requirements spdbidyinputs required to quantity the asset. The tijyais used in the
valuation model as a multiplicative factor to mplé with the appropriate unit rate. It is also usedhterpolate between unit

rates.

TABLE B1 Example Asset Quantification Tablefor a Dam Facility

| Facility | Asset | Sizel | Size2 | Size3 | Quantity |
Asset
Civil Structure Length (m)| Average width (m Avgrmlength (m) Wall volume (fn
Dam Site Improvement Area (m?) Area (m?)
Small Building Area (m?) Area (m?)

The asset description data requirements specifgtdrelard data that must be captured for the $pesi$et. The data
is predefined to ensure data integrity. The datased in the valuation models to search for thdieglge unit rate and is also

useful descriptive data of the assets.

TT1T



TABLE B2 Example Asset Description Tablefor a Dam Facility

Facility

Asset

Descriptor 1
name

Descriptor 1 options

Descriptor
2 name

Descriptor
2 options

Descriptor
3 name

Descriptor
3 options

Descriptor
4 name

Descriptor
4 options

Asset

Dam

Civil Structure

Earthfill

Structure

Rockfill

type

Rollcrete

Site
Improvement

Access secure and
landscaped

Improvement
type

Access landscaped
and not secure

Access secure and
not landscaped

Small building

Brick/block walls &
concrete roofslab

Brick/block walls &
“other” roof

Building
type

Precast concrete
walls & “other” roof

Prefabricated shed

Traditional wattle &
daub construction
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The asset valuation unit costs are used to vaki@asbets. The asset is valued by multiplying thpecgiate unit cost
with the asset quantity. The unit cost is returfrech the asset unit cost table using a searchrreutihe asset unit cost table
has 4 columns to make provision for the asset geecrdata specified in the asset description tadnhel one column for the
guantity data from the asset quantification talblee asset descriptor data are used as categoaizalrdthe search procedure,
and the asset quantity data is used as a varibbteatlows interpolation between unit costs. Theerpolation ability is
required to account for the variation of unit codtge to the economies of scale as asset size s@sedhe date column

provides a reference for inflation adjustment. Cthly first asset descriptor is used in the exarngelew.

TABLE B3 Example Asset Unit Cost Tablefor a Dam Facility

Asset descriptor data Asset quantity data
Civil Structure Structuretype Quantity Unit Cost | Date
Earthfill 40,000 R 195| 07-2004
Earthfill 100,000 R 160| 07-2004
Earthfill 500,000 R 160| 07-2004
Earthfill 2,000,000 R 120| 07-2004
Earthfill 4,000,000 R 120| 07-2004
Earthfill 6,000,000 R 85| 07-2004
Rockfill 3,000 R 200| 07-2004
Rockfill 20,000 R 190| 07-2004
Rockfill 40,000 R 190| 07-2004
Rockfill 100,000 R 180| 07-2004
Rockfill 400,000 R 180| 07-2004
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Table B3 Continued

Rockfill 600,000 R 165| 07-2004
Rockfill 2,000,000 R 165| 07-2004
Rockfill 4,000,000 R 165| 07-2004
Rollcrete 40,00( R 1,525| 07-2004
Rollcrete 100,000 R 1,400, 07-2004
Rollcrete 600,000 R 900| 07-2004
Rollcrete 1,000,000 R 900| 07-2004
Rollcrete 2,000,000 R 900| 07-2004
Rollcrete 3,000,000 R 900| 07-2004
Rollcrete 5,000,000 R 900| 07-2004
Site Improvement | Improvement type Unit Cost | Date
Access secure and landscaped R @0-2004
Access landscaped and not secure R@0B2004
Access secure and not landscaped R@0B2004
Small Building Building type Unit Cost | Date
Brick/block walls & concrete roofslab 4%600| 07-2004
Brick/block walls & "other" roof R 4,00 07-2004
Precast concrete walls & "other" roof 4RB00| 07-2004
Prefabricated shed R 3,4007-2004
Traditional wattle & daub construction R 2,400| 07-2004

Vit



The asset useful lives and residual values areedefed the asset valuation. The data is obtainedywssimilar search
procedure as the unit cost search routine. Theulledapected useful lives and residual values, esg®d as a percentage of
current replacement cost, are defined in a tablbeldata are different for different asset dggors or asset quantities, these
data are used to search for the appropriate vdiuéise dam example below there is a variatiorhedxpected useful lives for
the civil structures based on the first data dpsari The site improvement and small building asgpés share the same

expected useful lives and residual value, so tieer® need for categorization, and therefore na dathe header or in the

table.

TABLE B4 Example Asset Useful lives and Residual Valuesfor a Dam Facility

| Asset descriptor data | Asset quantity data | | EUL Res %
Civil Structure Structuretype
Earthfill 50 0
Rockfill 75 0
Rollcrete 100 0
Site | mprovement
[ 20 | o |
Small Building
| 30 | o |

The operations, routine maintenance, and periodilmi@nance estimates are needed in the budgetimglmbhe

applicable data is obtained using a similar seprolcedure as the methods described for unit castiseoutine. The default
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budget requirements, expressed as a percentagerentreplacement cost, are defined in a tablthdfdata are different for
different asset descriptors or asset quantitiessettdata are used to search for the appropriabeszaln the dam example
below there is a variation in the expected useWdsl for the civil structures and the small builghnbased on the first data
descriptor. The site improvement asset types ghaeame budgets estimation inputs, so there rserd for categorization,

and therefore no data in the header or in the fablédnat asset.

TABLE B5 Example Asset Budget Estimation Inputsfor a Dam Facility

_ Asse_t Operations Routine Reriodic
Asset descriptor data guantity % maintenance | maintenance
data % %

Civil Structure

Earthfill 0.4 0.2 0.6

Rockfill 0.4 0.2 0.38

Rollcrete 0.4 0.3 0.38
Site | mprovement

5 0.3 1.0

Small Building

Brick/block walls & concrete roofslab 0 15 0.3

Brick/block walls & "other" roof 0 15 0.3

Precast concrete walls & "other" roof 0 1.5 0.3

Prefabricated shed 0 1.5 0.3

Traditional wattle & daub construction 0 3.0 1.2

911
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