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Abstract 

 

Investment Planning/Asset Management are key functions in the operation of water utilities worldwide.  

Only with careful planning is the capital replacement of plant and pipelines effectively managed but the 

task itself can be seen as over-complex. Systems that are appropriate in Europe and the US are often too 

expensive and unnecessarily complex for the needs of developing countries.  The advent of PC’s and 

inexpensive software means that everyone can now set up a practical and affordable system to manage 

and replace their capital assets using simply designed and appropriate technology.  This foundation 

paper, based largely on experiences in Trinidad, lays down a framework for the development of such a 

system and is supported by further, more detailed, papers. 
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Introduction 

 

Investment  Planning (or ‘Asset Management’) is an essential task carried out, albeit often intuitively, 

by most organisations.  Only with a system for the extension and replacement of assets, when they 

become obsolete, beyond repair or overloaded can utilities ensure the effectiveness and efficiency of 

their businesses.  Severn Trent Water has been at the forefront of developing the methodology for such 

plans in the UK and has worked closely with its partner, Trinidad and Tobago Water Services (TTWS), 

in implementing an appropriate system for use by the Water and Sewerage Authority of Trinidad and 

Tobago (WASA) in the Caribbean and by others world-wide. 

 

UK systems are largely driven by the requirements of the Regulators and are based on an underlying 

assumption of service levels that do not exist world-wide. Computer based management systems also 

possess a level of sophistication that is neither needed nor affordable in developing countries.  Thus the 

term ‘appropriate technology’ is paramount in determining what is achievable and desirable.  Even 

moderately sophisticated systems will fail if they cannot be maintained without constant outside 

support.  Of equal importance is the expense of computers and software; PC based systems with 

proprietary software, that can be purchased locally, are infinitely more likely to succeed than bespoke 

systems running on expensive hardware. 

 

The four essential arms of the overall management of capital assets:  Asset Management Planning, 

Strategies, Programme Management and Project Appraisal are all covered.  This greater field is often 

referred to, collectively as ‘Asset Management’.  These components are supported by a paper on Levels 

of Service and Asset Lives as they are fundamental to a well designed system.  Of paramount 

importance to the Operator is the maintenance of rotating mechanical plant and the interaction between 

this and Asset Management is also covered. 

 

This paper provides an organised approach to setting up a comprehensive system for Investment 

Control, adapted to the needs of developing countries though not all of the components are necessary 

for an effective system.  It is based on experience of the successful, and cost effective, implementation 
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of such systems in an overseas environment.  As a scene setter it forms merely an outline for more 

detailed papers to follow. 

 

 

The Big Picture 

 

The biggest problem, as with any cyclic activity (Fig 1 The Asset Management cycle), is knowing 

where to start.  Without any external force requiring a system to be set up, managers will see an 

investment management system as usurping their traditional role in deciding what to build, resulting in a 

loss of control and their status in the organisation.  Nothing could be further from the truth.  The issues 

that result in loss of control are usually political in nature resulting from a breakdown in the provision 

of services and the exertion of influence to provide or restore services to particular groups.  A properly 

formulated and well managed system has its own in built defences against unwarranted interference and 

results in the best use of resources to the benefit of the whole community. 

 

Initial implementation is often the result of project requirements set out by funding agencies who are 

unwilling to pour in resources until the situation can be objectively assessed and they can be assured 

that the funds will be applied in a controlled way to meet the needs of the community.  Typically the 

first step is the compilation of an asset inventory and valuation of the assets.  This often runs in parallel 

with short term emergency improvements in maintenance standards applied to key items of plant. 

 

There are four major components to put in place, with two associated key issues: 

 

 the Asset Management Plan (or AMP) 

 Strategic Planning 

 Programme Management 

 Project Appraisal 

 

supported by: Levels of Service and Asset Lives.  The sections which follow outline each in turn. 

 

Asset lives 

 

Why do we require asset lives?  The accountants’ approach to asset replacement is: 

 

1. produce a listing of all assets and their acquisition costs 

2. assign each asset with a life in years 

3. at a certain time in each year depreciate each asset cost using a depreciation curve (usually a 

‘straight line’) 

4. add new assets acquired during the year at cost 

5. sum the asset values to give a new total 

 

This has the advantage of simplicity but does not deal properly with aggregated assets or ones which 

have been improved.  Neither does it take account of condition or ability to do the job.  Some assets 

will fail before the end of their expected life whilst others last longer. 

 

The AMP approach uses the condition and performance of an asset to prioritise the timing of its 

replacement and to calculate its current worth. Thus an asset life is not necessary for the valuation of the 

assets.  It is however useful if we wish to look at the inventory of items for the purpose of producing 

draft priority listings and for the planning of long term investment needs. 

 

Levels of Service (LoS) 

 

LoS are, however, fundamental to the AMP.  They provide a series of descriptions that allow each item 

of plant to be objectively described and categorised according to its performance in serving customers.  

They cover such issues as: 

 

 continuity of supply 

 water quality 

 frequency of flooding 
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 environmental nuisance 

 

Very few organisations have a complete and objective set of Levels of Service criteria.  Those set by 

the Regulators in the UK tend to be pass or fail criteria and are not, therefore, systematic LoS 

descriptions. 

 

The levels are set in five bands reflecting performance and they are defined, in detail, for each function: 

 

1. Excellent 

2. Good 

3. Adequate 

4. Poor 

5. Awful 

 

These Performance Grades (example in table 1) ensure that customers receiving the worst service are 

given the highest priority in the Investment plans.  The Asset Management Plan and Investment 

Programme can also be tuned to target problems that are seen as the highest priority in the customers 

perception. 

 

BQ1 WHO compliance 

BQ2 Compliance with local standard 

BQ3 No more than 1 failure per year 

BQ4 No more than 5 failures per year 

BQ5 Always needs boiling to make potable 

 

Table 1 Example of Levels of Service 

(for Bacteriological Quality) 

 
 

 

They are complemented by Condition Grades based upon the observable condition of the item.  In 

essence ‘performance’ represents what an asset does and ‘condition’ records its physical state.  These 

descriptions form part of the Inventory and are fundamental to the AMP, Strategies, the Investment 

Programme and Project Appraisal.  As they are primarily set by Operators they also form the link 

between them and those responsible for the replacement of worn out assets. 

 

These criteria will be described, in more detail, in the second paper of this series. 

 

 

Asset Management Planning 

 

The first step, as in any asset project, is to produce an inventory of all of the tangible assets.  ‘Tangible’ 

does not include manpower, expertise, knowledge, training and other intangible assets.  Only physical 

objects are included.  The details can be stored in a simple proprietary database such as Access or 

Approach (we have used Access as that has been the standard in each organisation). 

 

Pipelines may be included as similar groups or as individual lengths between nodes.  Plants may be 

complete plants, sections of a plant relating to a process, or individual components such as pumps and 

motors.  The degree of detail may vary with time and with the availability of the data. 

 

Each Plant/object/pipeline is assigned an estimated replacement cost based on the Modern Equivalent 

Asset Value (MEAV) - i.e. what it would cost to replace that item now. 

 

The Condition and Performance Grades, assessed by Operators or derived from monitoring, are added 

to the database.  Those assets without the benefit of a proper survey are assigned notional grades based 

on global conditions or the default grade 3.  A look-up table is then used to calculate the percentage 
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remaining life of the asset.  Whilst this table has been compiled on the basis of Engineers’ experience it 

can be adjusted for local circumstances.  This percentage is multiplied by the MEAV to give the 

Current Asset Value.  Summation of the components gives group totals and summation of these gives a 

total current valuation for the tangible assets of the utility. 

 

This information can be manipulated to give priority listings for asset renewals, associated long term 

spending profiles, base data for appraisals and information for strategy development.  The Levels of 

Service attached to the individual assets, through performance grades, can give target programmes for 

customer service improvement and achievement of quality standards. 

 

The context is illustrated in Fig 2 and the detailed steps to set up an AMP are laid down in the third 

paper of this series (Ref 2). 

 

 

 

Strategic Planning 

 

A ‘strategy’ is a plan of action for the conduct of a (military) campaign.  Thus it will include statements 

on objectives, the existing situation, deficiencies, resources and the available technical tools to do the 

job.  Whilst this is widely accepted in the field of military endeavours, and the subject of extensive 

training, it has not been the case in the development of water services where each project tends to be of 

an ad hoc nature. 

 

The AMP is very much concerned with the replacement of individual assets whilst Strategic Planning is 

more likely to be concerned with upgrading sets of existing assets, proposed extensions to systems or 

completely new developments. 

 

The methods by which strategies are carried out are crucial to success in the long term.  Generally the 

‘masterplan’ approach involving a ten year cycle of investigation and implementation is too inflexible 

to provide sustainable solutions compared with the continuous system with in-house management and 

adaptable control. 

 

Strategies may be required for the implementation of new standards, for the refurbishment / 

replacement of assets or for the provision of completely new ones to serve new service areas.  The first 

steps involve the establishment of the existing situation and the definition of deficiencies.  The asset 

inventory and gradings are fundamental to this.  In the past strategies have generally been given to 

consultants based on a seemingly precise brief but with no requirement to blend with existing systems.  

Whilst the resulting proposals may provide adequate solutions, the lack of conformity leads to severe 

difficulties with objective appraisal and subsequent use of the reports. 

 

Working from a common inventory (see Fig 3) with a defined grading system lends itself to an efficient 

solution and long term benefit in the use of asset information.  The major obstacle to achieving this is 

the usual consultants’ objection to using the Client’s own methodology.  This can only be overcome by 

sharing the information and system with consultants who learn to conform through familiarity. 

 

Strategies can be process or area based.  They can be used to introduce, for instance, new potable water 

standards across a whole country or they could be used to optimise the operation of a distribution 

system including mains, reservoirs and boosters.  Thus the objective could assess all of the sewerage 

problems in an area (the Drainage Area Study approach), or they might involve the upgrading of all of 

the booster pumps in a distribution system. In some cases they may be a mixture of the two. 

 

Based on the existing asset and grading data, additional surveys are undertaken to confirm the nature 

and extent of problems.  Objectives are compiled based on proposed levels of service.  Thus the 

difference between the existing and desired scenarios can be seen.  From these considerations analysis 

of the plants and/or pipelines will provide notional solutions which can be priced and carried forward 

for appraisal and inclusion in the investment Programme. 

 

The detailed procedures for undertaking strategic planning are contained in the fourth paper of this 

series. 
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Programme Management 

 

Programme management is frequently viewed as an unnecessary task or an infringement in top 

management’s role.  Whilst the function involves essential, communication skills and clerical tasks, it is 

immensely important in controlling the progress of schemes, the achievement of outputs and the cash 

flow to support the schemes. 

 

A little like three dimensional chess, the principal issues involved are: 

 

 targeting of outputs and the projects to deliver these outputs 

  

 assignment of responsibility for the promotion of a project and regular interaction with those 

responsible 

 ensuring that all scheme proposals are objectively appraised and are properly founded on reliable 

information 

 prioritising projects so that those with the greatest urgency and/or payback are constructed first 

 incorporating (relatively) accurate cost estimates so that the programme is funded and affordable 

 monitoring actual expenditure and progress to ensure that outputs are delivered on time and within 

budget, whilst ensuring there is no over-commitment 

 post completion appraisal to ensure that the project is complete and that the stated benefits have 

been achieved. 

 

A computer programme is required to keep this information up-to-date and in a useable form.  In the 

first instance a simple spreadsheet may be used and this can be developed into a database as the need 

arises.  A dedicated PC is normally adequate for this work. 

 

The programme is first developed by listing existing schemes and is gradually refined over a period 

with the information and system becoming gradually more objective.  Reporting should, at first, be ad 

hoc as the needs of the organisation will only become apparent as the system develops.  The later stages 

involve the development of standard output reports for engineers, management and funding agencies. 

 

The Programme Manager is central to this activity and holds a crucial post in the organisation.  He is 

responsible for the management of the programme and all of the data contained in it.  He is, however, a 

service provider rather than an implementer and his main skill is in keeping everything running 

smoothly.  His main objective is to avoid surprises and eliminate costly mistakes. 

 

In carrying out this function he will normally monitor each project in a progression of stages: 

 

1. Feasibility and appraisal 

2. Detailed design 

3. Construction 

4. Commissioning and handover 

5. Post appraisal 

 

A detailed example of a simple investment programme is set out in the fifth paper of this series. 

 

 

Project Appraisal 

 

Appraisal involves the use of a number of tools to assist managers and politicians in their investment 

decisions.  These tools involve a mixture of disciplines but are predominantly financial which may be 

run using standard packages on a computer: 

 

 Discounted cash flow 

Usually involves analysis of capital and revenue costs over a period for assessing options aimed at  
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producing  similar solutions 

 

 Cost benefit analysis 

Usually used to compare alternative approaches involving different costs but producing a range of 

potential benefits 

 

 Return on capital employed 

Used by business to assess the annual rate of return on the capital used, usually to provide a new 

asset 

 

 Profit and Loss 

Used by business to determine whether or not to invest in a new asset 

 

 Break-even 

Used to determine when an asset will start to pay for itself if it generates an income 

 

The latter three are normally only used to assess assets purchased for business purposes as they rely on 

an income for comparison.  In a service utility these financial considerations are often over-ridden by 

statutory requirements. 

 

Beside the financial assessments described above, appraisal must confirm the benefits are achievable 

and that the estimated costs are reasonable.  Timescales are also subject to scrutiny.  Fundamental to 

most water projects is: 

 

 Demand Forecasting 

 

which establishes the existing and projected water usage figures upon which the proposals are based. 

 

Other modern techniques include: 

 

 Environmental Impact Analysis 

 

 Sustainability Analysis 

 

 Life Cycle Analysis 

 

 Risk Analysis 

 

The latter issue looks at the likelihood and effects of failure.  Appraisal may be undertaken by 

specialists or by the project promoters but in the latter case must be subject to scrutiny by the Client. 

 

 

Plant Maintenance 

 

Whilst the foregoing sections have dealt with the Capital aspects of asset management, the regular and 

efficient maintenance of critical plant is paramount to the effective operation of any utility.  Whilst 

funding agencies have frequently expended great sums on capital refurbishment and premature 

replacement, simple plant maintenance has often been ignored.  Whole systems have failed due the lack 

of simple spares and the management necessary to see that they are effectively used. 

 

There is much common ground between capital and maintenance management though the latter will 

tend to concentrate on rotating mechanical plant.  Trying to use the same system for both plant 

maintenance and asset management can be fraught with difficulties and, unless properly managed, can 

result in a more expensive solution than keeping them apart.  This said, the common ground between 

them should be recognised and systems should use the same inventory as a base with common reference 

numbers wherever possible.  The long term Asset Management Plan for capital investment should also 

be supported by Operational Plans covering expenditure in maintenance and operation. 
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The last paper in this series will be concerned with plant maintenance. 

 

Conclusion 

 

The management of capital investment can be a complex function involving a range of specialist skills 

and systems.  The needs of managers and politicians in developing countries can be simply met by 

implementing appropriate technology systems without great expense.  Implementation of a system 

brings added benefits to the organisation in terms of control and management but, in particular, in the 

quality of investment leading to real long term benefits to the business/utility and its customers. 
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