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Abstract 

The built environment consists not only of buildings but also of the essential support 

infrastructure such as highways and utility services. These assets frequently fail because of 

inadequate maintenance and investment as they reach the end of their useful lives. Only with a 

system for the replacement of assets, when they become obsolete or beyond reasonable repair, 

can those responsible ensure the effectiveness and efficiency of their businesses. The methods 

employed in asset management have much in common with the accountants‟ approach to 

depreciation but differ significantly in that condition and performance are the prime drivers 

rather than age and fixed asset lives. The setting up of an asset management system is well 

within the capabilities of any organization and much time and effort can be saved if the tasks 

are dealt with in a structured manner. Thus the primary tasks can be organized into a sequence 

involving: inventory compilation, grading and costing. The resulting information can then be 

used to provide a valuation of tangible assets and forms the basis to drive the rehabilitation and 

replacement aspects of a capital investment program. 
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1. The Context of Asset Management 

1.1 The Meaning and Objective of Asset Management 

Whilst the term „asset management‟ may have different meanings to many people, its meaning 

in the context of the constructed environment is simple: “to ensure, through refurbishment or 

replacement, the continued delivery of intended outputs to the beneficiaries of those outputs”. 

The receivers of the benefits are often referred to as „customers‟ though in the case of a 

building they may be occupiers or tenants. 

Asset management is not about the short term maintenance of assets which is a regular process 

concerned with keeping the asset in functioning condition for the operators. Nor is it concerned 

with the day-to-day management of the assets i.e. facilities management. 
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1.2 The External Context 

Funding agencies, who bankroll much construction in developing countries, have recognized 

that, with finite resources, they cannot continue to pour unlimited funds into the premature 

replacement of neglected assets. This view is well founded and along with the concept of 

„appropriate technology‟ coincides with the new morality of only providing that which can be 

sustainably managed thus avoiding problems for the next generation. There are many others 

who have a part to play in ensuring that constructions are sustainable. Fig 1 shows the players 

in relationship to each other and the investment programme. It also introduces the asset 

inventory which forms the basis of asset management planning. 

 

 

 

 

 

 

 

 

 

Fig 1 Stakeholders in the Built Environment 

The term „customers‟ is used to denote those who benefit from the output of, or use of, the 

constructed asset(s). 

1.3 The Internal Context 

An asset management plan needs to be administered and placed within a structure which is 

organized to deliver the planned benefits to the intended „customers‟. These „capital‟ functions, 

which relate to the spending of funds, include: 
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 Project appraisal 

 Investment programme management 

Whilst some of the detailed tasks may be contracted out (e.g. to consultants), all of them must 

be present and effective for the outputs of a construction programme to be sustainable. The 

more advanced processes (especially design, tendering and construction) are normally 

outsourced. 

The need for an asset management plan (AMP) is most evident in those areas where 

maintenance and rehabilitation have been neglected resulting in a lower level of service to 

customers. Where the care of buildings and operational plant is not properly managed, early 

renewal becomes the only option to abandonment. Thus heavy (re)investment is undertaken by 

funding agencies often on a (roughly) ten year cycle and little is done locally between 

interventions. 

 

 

 

 

 

 

 

 

 

Fig 2 asset management covers replacement / refurbishment within the construction cycle.  

Asset management looks after the replacement and refurbishment of the assets by planning to 

keep them in operation before they wear out. Thus it can easily be seen to be an essential part 

of any sustainable system in the life of infrastructure - build only that which you can look after 

- and then look after it! [3]. 
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1.4 Benefits 

The benefits of an AMP can be listed: 

 Provides a central inventory with unique references 

 Provides consistent information on capacity, throughput, condition etc. 

 Links investment with service levels through performance grades 

 Provides a valuation of tangible assets 

 Plans and prioritizes investment 

 Can be used to measure and record improvement 

Whilst these are not detailed here one can see immediate benefits such as the ability to feed 

consultants and project planners with up-to-date asset information. 

2. Outline of the Methodology 

An AMP consists mainly of an inventory of assets - usually contained in a database - and a 

computerized system that aids valuation and compiles output in such a way that the priorities 

for investment can easily be recognized and acted upon. Fig 3 shows the typical layout of an 

AMP and the interaction of the components. 

 

 

 

 

 

 

 

 

Fig 3 Typical AMP structure 
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The methodology involves firstly compiling a set of databases and spreadsheets - the inventory 

of all tangible assets. The most important assets will vary according to the nature of the 

business of the organization, thus for a water utility they would include dams, boreholes, 

treatment plants pump stations and pipelines but for a power company it would be generating 

plants, sub stations and power lines. A rail operator would wish to list lines, stations, goods 

yards and rolling stock etc. 

After setting up a basic inventory the next stage involves assessing the condition of the assets, 

following this performance is assessed, and thirdly replacement costs are estimated. When these 

data are complete the condition and performance grades are compared with a look-up table and 

a percentage remaining asset life (RAL) is assigned. This, multiplied by the replacement cost 

gives the current asset value (CAV). The condition and performance grades, with the nominal 

asset life, can then be used to assign priority to the assets for replacement or refurbishment. 

The remaining part of this paper is concerned with more detailed advice on setting up an asset 

management plan based on the author‟s TRAMP system developed for use by a water utility in 

the Caribbean [1]. 

2.1 Inventories 

The organisation of the asset inventory is crucial to the success and efficiency of the planning 

process. Trying to put all of the data for an organisation (large or small) into a single inventory 

is fraught with difficulties. The data to be stored are so varied that a single table or set of 

related tables may soon become over complex and littered with empty fields. Whilst the data 

can be collected into a series of spreadsheets, there are considerable benefits in using a 

database which allows sorting and filtering to be done much more easily. 

Data can be collected at three levels: 

 plant or location level (one entry per site) 

 process level (typically 10 entries per site) 

 unit level (typically 100 entries per site) 

Using a water utility as an example, the plant level would consist of a water treatment plant 

being considered as a single entry. The process level would take each part of the plant which 

performs a different process separately. At the unit level each pump, screen, channel etc. is 

included individually. The choice of the level to be used is crucial to data efficiency. The upper 

level is too crude and the lower level too detailed thus the middle level is normally 

recommended. Each component process is included in the inventory and separately graded. 
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As will be seen later in Section 3, it is also necessary to differentiate between structures and 

mechanical/electrical components as they have very different asset lives and often exhibit very 

different condition grades. 

2.2 Organization 

The development of a relational database may be beyond the means of many small 

organisations. There are therefore two approaches that can be taken: 

 build up a single set of related tables in one inventory 

 organize the data into separate types so that a series of „flat file‟ tables are created 

In the initial stages of development the latter option is by far the simplest to adopt and this is 

recommended. If, at a later stage, a relational database is required then it can be compiled 

relatively quickly as the problems concerned with the data collection and storage will, by then, 

have been resolved. 

Any organisation will tend to have different types of asset. The typical division of data types, 

this time using an airport as an example, is given below: 

 Land 

 Taxiways 

 Traffic control 

 Fuelling facilities 

 Miscellaneous e.g. vehicles, furniture, 

computers etc. 

 Runway 

 Terminals 

 Other buildings 

 Mobile plant 

 Safety and security assets 

 

2.3 Data collection 

Data collection is a classic „chicken and egg‟ conundrum. How do you know what to collect 

until you‟ve tried? The resolution of this problem involves the development of the methodology 

first, then the use of test data to debug it. This will give a practical solution quickly but not the 

final structure; a database should be seen as a living entity and subject to further refinement. 
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The preferred process is to define an objective methodology and then collect data, at first 

subjectively and then objectively. In practice data collection tends to be undertaken before the 

methodology has been defined as this is the easiest thing to do and progress will be apparent 

even if the whole exercise has to be repeated. The use of a small sample of test data results in a 

robust system being reached quickly. 

The primary entries can be set up from existing tables of assets, where they are available, and 

the principle exercises of correlation will be based on getting information from previous 

reports, system maps and from field operators. 

Each of the organisation‟s functional areas will have existing data to be compiled as the basis 

of the inventory and there will be gaps, duplications and errors. The key to correcting these 

errors involves firstly cross-checking the data of the master sets against each other. Secondly a 

system of „partial publication‟, to interested parties, is undertaken with selected areas 

highlighted for them to check. As each stage of data collection is completed the draft table is 

circulated to field operatives and corrections are requested. During this process most 

duplications and omissions are quickly picked up and the use of multiple names can be 

rationalised. 

The procedure for compiling an AMP is listed below: 

1. collect all existing data on systems and assets 

2. structure database tables and headings 

3. collect sample condition grade data 

4. test database with sample data and design input formats (forms) 

5. undertake condition grade assessments (site surveys) and compile database 

6. develop levels of service (LoS) standards 

7. undertake performance grading with operational staff and enter data 

8. input asset lives 

9. input cost data 

10. design queries and output reports 

11. run valuation and prioritization reports 
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2.4 Data Fields 

A database requires that data fields be defined before storage can take place. The simplest 

guide to the likely field requirements is to look at the existing data sets or examples that have 

been produced elsewhere. It is simple to spot the recurring data requirements involving 

references, names, location, size, material, type, etc. These form the basic set up for the data 

tables and are revised once the initial system is compiled. At this stage the best way to debug 

the tables is to use a set of test data involving at least ten records. 

2.5 Hardware and Software 

The issue of hardware is now fairly simple as the preferred solution will always be to use the 

simplest system capable of doing the job. A single PC with printer is normally quite sufficient. 

The wide availability of M/S Windows makes it a suitable platform and both XL and Access 

may be used in compiling the asset inventory. 

There also exists, at this point, an obvious opportunity for a commercial or academic 

organization to build an on-line system which can be remotely accessed from anywhere in the 

world. Whilst the major benefit would ensue from providing clients with a ready made system, 

the greatest advantages could ensue from the parent organisation‟s ability to use the data for 

research. 

Such a development could also be of great benefit to the funding agencies in being able to 

collect data in a standardised format. 

3. Condition Grading 

Condition Grades (CG‟s) are simply a consideration and recording of the soundness of an asset 

in terms of wear and tear. „Condition‟ describes its structural integrity and safety, and is 

therefore that which can be seen. CG‟s do not take into account the performance of the item as 

performance grades are assigned separately. A sample grading structure is appended. 

3.1 Survey 

Condition grading is normally best undertaken by a team of two persons - one who is 

responsible for data collection and one who operates and maintains the assets on a daily basis. 

This ensures both local input and consistency. Simple forms are used to gather the information. 



9 

Condition grades for buried assets (e.g. cables and pipelines) are more difficult to assess 

initially and the first set of grades may be have to be subjectively applied. These are gradually 

improved as failure data, and survey information, linked to assets or areas, becomes available. 

3.2 Grades 

Each asset identified in the inventory must be given a condition grade. In the case of assets 

which consist of structural and mechanical/electrical (M&E) parts two grades are required. The 

basic grading system is simple and must be used consistently to aid comparisons with others: 

Grade Description 

1 Excellent 

2 Good 

3 Adequate 

4 Poor 

5 Awful 

Table 1: Basic grading system 

Grades of 1 to 5 ranging from excellent (1) to awful (5) are assigned. To get a meaningful 

profile the grades must reflect the full range of assets. The appendix shows a more detailed 

description of typical generic condition grades. 

4. Performance Grading 

Performance grades (PGs) are a measure of how well an asset performs its allotted task and will 

reflect its reliability; it is not a measure of how new it is. Nor is it a measure against the 

specification but a grading against the required output as perceived by the customer. Assets 

can be in excellent condition but are not achieving the required output and vice versa. This is 

particularly true in the case of inappropriate technology (i.e. the wrong tool for the job). 

In order to perform this task properly it is necessary, first, to define the „levels of service‟ (LoS) 

that the customers receive or expect to receive. Thus grade 1 (excellent) represents the 

aspiration of the organization and grade 5 (awful) the lowest level of service that is supplied to 

a significant population. 

A single PG will suffice for each asset/process, there being no need to differentiate between a 

structure and M&E components. 
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4.1 Levels of Service 

The „performance‟ must be assessed or graded against a set of defined criteria or „levels of 

service‟. These are set in relation to customer perceived performance rather than against 

abstract design criteria - in simple terms - i.e. does it do the job? 

Thus, performance will reflect the loading, configuration and type of unit being employed and 

not its condition. A LoS scheme for a railway company could include: 

 Punctuality 

 Availability capacity 

 Frequency of service 

 Safety in transit 

To allow a reasonable spread of occurrences within the grades the performance definitions 

should take account of the local situation. 

 

4.2 Grades 

Grades 1 to 5 are assigned within the same general approach - ranging from excellent (1) to 

awful (5) - as for condition. Again performance is assessed at the process level though a whole 

plant may be given a single grade at first and then refined as the information improves. Thus 

passenger delays at an airport could be graded 4 but on subsequent examination it is determined 

that the baggage handling system is to blame for the problem and the grade is then assigned to 

that process to reflect this. 

Performance grading is undertaken between asset management staff and the managers 

responsible for the assets‟ operation. This ensures that consistency is maintained. An example 

of LoS for power supply is given below in Table 2: 
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CS1 Continuous Supply 

CS2 Supply for 100 hours per week 

CS3 Supply for 50 hours per week 

CS4 Supply for 25 hours per week 

CS5 Supply less than 25 hours per week 

Table 2 Sample level of service criteria 

5. Valuation 

The valuation process is based on the replacement cost or „modern equivalent asset value‟ 

(MEAV). This is reduced to a percentage of its full value according to the condition and 

performance of the asset to give the current asset value (CAV). 

5.1 Asset Lives 

The first step in the valuation process is to add the asset lives to the inventory. Typically 

structures will last 50-60 years and M&E plant about fifteen. A list of asset values, based on 

those used by the accountants, is developed for use in calculations within the database [2]. 

5.2 Modern Equivalent Asset Value (MEAV) 

The inventory itself will not yet provide the valuation of the assets necessary for business 

purposes. In order to achieve this it will be necessary to add cost data for each type of asset. 

The replacement cost is used and it this can be based on size bands for the type of asset. The 

MEAV represents the cost of replacing the asset with an equivalent one that is capable of 

performing the required task and is thus based on throughput rather than capacity. 

This same cost data can be used both in the valuation and, later in an investment programme as 

the first estimate for budget purposes. It is also useful in strategy development as the basis for 

appraisal of options. The values are based on cost curves or matrices as is most appropriate for 

each type of asset and are updated annually in a stable currency. 

5.3 Remaining Asset Life 

The remaining asset life (RAL) is calculated as a percentage from a look-up table contained 

within the database. A typical example is shown below: 
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    Condition Grade 

Perf. 

Grade 

1 2 3 4 5 

1 100 75 50 25 10 

2 85 65 40 20 7 

3 70 50 30 15 4 

4 60 40 20 10 2 

5 50 30 10 5 1 

 Table 3 - % Remaining Asset Life (RAL) 

5.4 Current Asset Value (CAV) 

Calculating the current asset value is now simply a matter of multiplying the MEAV by the 

%RAL, e.g: 

Say MEAV = $100, Condition grade 4, Performance grade 3 

Refer to Condition / performance matrix for %RAL 

Remaining Asset Life = 15% 

Therefore CAV = 100 x 0.15 = $15 

The database is configured to provide a report which summarises the replacement and current 

values thus giving a statement of the organisation‟s assets in operational terms for comparison 

with the book values contained in the accounts. 

6. Rehabilitation and Renewal 

The next step is to use the information gathered in order to be able to give priorities for renewal 

and refurbishment to all projects. Similar assets may be grouped into action plans for 

improvement or areas may be chosen for levels of service improvements. These should all be 

part of documented strategies - but that is another subject. 
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6.1 Priorities and Investment Program drivers 

The prioritization of rehabilitation schemes can be set up, initially using the remaining asset 

lives: 

 Calculate Remaining Asset Life (RAL) in years 

 RAL(yrs) = AL(yrs) * %RAL /100 

 Produce provisional priority listing based on RAL (in ascending order) 

This can be further refined if assets have been assigned a „criticality index‟, which represents 

the importance of the asset within the overall system, however, in most cases, it is valid to 

assume that the assets with the greatest throughput will be the most critical. 

All that remains is to cross check which assets are already contained within projects, action 

plans or other initiatives: 

 Annotate projects with project or strategy names 

 Allocate remaining projects to the investment programme or to new action plans as part 

of overall strategy 

7. Planning for the future 

Long term planning may now be undertaken using the information from the database and 

associated strategies. Using the remaining asset lives, crude estimates of renewal rates can be 

produced as a basis (no more) for predicting annual expenditure on renewal and refurbishment. 

This, with prioritization of the investment programme, represents the next phase of 

development. 

 

8. Conclusions 

An asset management plan is essential for the long term sustainability of any group of 

constructed assets. 

Whilst there is expensive proprietary software available, a simple system can be set up using a 

PC and a simple database. The methodology described can be adapted by any organisation or 

business for its own use. 
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It is not necessary to specify all of the requirements before commencing work; a gradual 

development involving the users of the data is preferred. Subjective judgements of grades may 

be made initially and later replaced with objective data based on measurement and observation. 

To be effective, both condition and the performance of assets (based on levels of service) 

should be recorded. 

The generic grades (1=excellent to 5=awful) are fundamental and must not be altered, however, 

the detailed grade descriptions should be amended to reflect the local environment and levels of 

service. 

Research into the reasons for asset failure would be useful to determine the reasons why asset 

management is not universally understood and employed. With this understanding the 

sustainability of the constructed environment may, hopefully, be improved. 

The time may now be opportune to create an easy-to-use, on-line asset management system 

within an academic or commercial organization concerned with the sustainability of the built 

environment. 
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9. Appendix 

Sample condition grades for mechanical & electrical plant 

CG Grade Asset Description 

1 Excellent  in „as new‟ condition 

 electrically safe 

 requires only routine maintenance 

2 Good  shows only superficial signs of wear and tear, protective 

coatings still intact, no corrosion 

 electrically safe 

 infrequent minor failures 

3 Adequate  all components functioning well 

 significant signs of wear and tear, minor corrosion 

 electrically safe 

 regular minor failures but no major failures 

4 Poor  still functioning but requires substantial maintenance to be 

kept going 

 electrically safe but marginal 

 regular minor failures and occasional major failures 

5 Awful  frequent (monthly) breakdowns, not working or abandoned 

 electrically unsafe 
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