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PART ONE 



CHAPTER 0 E 

1. 0 INTRODUCTION 

The main objective of the s~udy is to investigate how Budgetary 

Control Systems may be used to achieve a better control of 

maintenance funds and provide a basis for the evaluation of 

management efficiency . 

Maintenance is a combination of any actions carried out to 

retain an item in or restore it to an acceptable condition1 . It 

has also been defined as those activities required to keep a 

facility in "as built " condition and therefore continuing to have 

its original productive capacity2 . The management of maintenance 

activities has been a long-neglected field . In organisations it 

is rarely accorded the same importance as income generating 

activities . This is reflected in their financial policies where 

budgets for maintenance operations are regarded as a burden and 

kept as low as possible . Maintenance management competes with 

production for use of the firm ' s resources . The budget presented 

by production is based on "per cent return on investment " . 

The budget normally submitted by maintenance management is based 

on "demand" for its "services•2 . To successfully compete with 

production for funds , maintenance management must , ther efore , 

reform its budget so that it too r eflects per cent return on 

investment . A case arises for one to convince the management to 

allocate sufficient funds for necessary maintenance . This requires 

a proper system of monetary cnntr ol to prove to management that they 

are getting value for money . A budgetary control system in 



maintenance management s necessary for a a ntenance manager to 

control effective y ma· enance f nds . Lack of such control 

may perpetuate t e lo s a us accorded to maintenance in 

organisations . 

1 . 2 "ETHODDLOGY 

I will begin the study by going through the literature on or 

related to budge ary control systems for maintenance management . 

Then I wi 1 conduct a field survey visiting maintenance management 

departments in the follo~ing organisations : 

1 . 2 . 1 

1 . 2 . 2 

1 . 2 . 3 

1 . 2 . 4 

1 . 2 . 5 

1 . 2 . 6 

1 . 2 . 7 

1 . 2 . 8 

The Property Services Agency (PSA) in the Department 

of the Environment (DOE) in London . 

PSA Regional Headquarters , Reading 

PSA District Wor s Depot , Arborfield . 

The Greater London Council (GLC) . 

Milton Keynes Development Corporation , Peterborough . 

John Mowlem Construction Company . 

The Royal Berkshire Hospital , Reading . 

University of Reading, Reading . 

I ill conduct interviews with the key officers concerned with 

maintenance of the organ · sations ' properties , plant and equipment . 

In most organisations these are normally maintenance managers who 

have a major responsibility i dealing with documents for 

maintenance budgetary control . Most of the data in the study will 

be based on information gathered from conducting interviews with 

the officers assigned wi h the responsibility of maintenance 



management . An outline list of persons interviewed by position 

and their organisat·on is shown in Table 1 . 

1 . 3 PLAN OF PRESENTATIO 

The study is in three parts as follows : 

Part 1 forms the background and the study structure . It is 

made of the first three chapters . The objectives o~ the study 

are set out in Chapter 1 and the methodology adopted in 

conducting the study outlined with a list of organisations 

visited while conducting the ~ield survey . Chapter 2 illustrates 

how an organisation ' s building maintenance policy will influence 

its maintenance budgetary control system . Here explanation is 

also given of the objectives of a building maintenance budgetary 

control system and its advantages in building maintenance 

management . Chapter 3 explains the various building maintenance 

management structures and organisations which are commonly 

adopted in which maintenance departments operate . Factors which 

determine the form of management structure adopted in maintenance 

management and factors influencing maintenance budget decision 

making are also discussed in this Chapter . It will be seen that 

most maintenance departments operate within a Mechanistic 

Management System (3) . These tend to be characterised by : 

1 . 3 .1 Strong emphasis of functional specialisation . 

1 . 3 . 2 Muc formalisation of procedures for example , job 

descriptions , rules and regulations , highly centralised 

and bureaucractic . 



TABLE 1 

PERSONS INTERVIEWED , BY POSITION AND ORGANISATIONS 

Senior Assistant Director of Housing 

(Maintenance) 

Principal Maintenance Officer 

Depot Works Officer 

Chief Building Maintenance Officer 

Area Officer - Reading 

District Works Manager 

Depot Works Manager 

Maintenance Manager 

Building Maintenance Manager 

Maintenance Manager 

Senior Quantity Surveyor 

Greater Landon Council, Housing Department, 

Maintenance Branch . 

Greater Landon Council , Maintenance Branch . 

Tower Hamlets , GLC - Maintenance Branch . 

Property Services Agency (PSA), Department of the 

Environment (DOE) . 

PSA/DDE - Regional Office , Reading . 

PSA/DOE - Arborfield 

PSA/OOE - Arborfield 

University of Reading 

Royal Berkshire Hospital , Reading . 

Milton Keynes Development Corporation . 

John Mawlem Construction Co . Ltd . 



1 . 3 . 3 

1 . 3 . 4 

1 . 3 . 5 
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Co-ordination is achieved through successive hierarchical 

evels of superior authority . 

Hierarchic structure of control, authority and 

communications . 

A reinforcement of the hierarchic structure by a flow 

of information to the top of the hierarchy where the 

final co-ordination is made . 

It will be shown how this type of management system affects the 

nature of maintenance budget decision making . 

Part 2 . Chapters 4 to 6 , deal mainly with planning and control of 

building maintenance expenditure . It starts with a discussion on 

the organisation of a planned building maintenance system. outlining 

the features of such a system and its components in Chapter 4 . 

The chapter includes explanation of how building information is 

collected for maintenance planning purposes and the preparation of 

maintenance plans . Further explanation is given of the management 

of the building maintenance programmes with outline principles on 

how to provide for scheduled and contingency maintenance in a 

building maintenance budget . In Chapter 5 a framework for 

reviewing maintenance labour performance will be considered 

outlining the procedures used for measurement of maintenance labour 

performance and the basis of financial control of building 

maintenance contracts . The chapter goes on to show the procedure 

for comparison of lowest tender prices of maintenance contract jobs 

with costs of doing similar jobs using directly employed labour . 

The basis of such comparisons is explained together with an 
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explanation of the relevance of cost compar son to building 

maintenance budgetary control system . Chapter 6 starts with 

an outline of various ays of presentation of maintenance 

budgets . then goes on to explain classifications of maintenance 

costs and maintenance works . It further illustrates the presentation 

of total maintenance workload in the maintenance budga by use of 

costs of Productive Standard Hours (PSH) for maintenance jobs done 

by direct labour . Types of maintenance contracts are outlined 

with o discussion on total occupancy cosLs . Universal Maintenance 

Standards (UMS) and their relavence in maintenance budgeting ; and 

the presentation of the maintenance budget on cost centre basis . 

The second half of the chapter is devoted mainly to maintenance 

variance reporting outlining the causes of maintenance budget 

variances . The use of variance reports and the preparation of 

variance reports is outlined . Explanation is given of Maintenance 

Budgets on "significant" maintenance budget variances together 

with a discussion on the assumptions made while using statistical 

techniques of probability theory and normal distribution to 

analyse maintenance budget variances . 

Part 3 concentrates on the evaluation of management efficiency and 

incorporates the findings of the field survey and discusses 

critically the building maintenance budgetary control procedures 

for the various organisations visited . Out of the various 

maintenance organisations shown in Table 1 , only maintenance 

budgetary control procedures of two of these organisations are 

described in detail . These are the Property Services Agency (PSA) 

in the Department of the Environment (ODE), and the Maintenance 



- 7-

Branch of the Greater London Counc'l (GLC) . Although budge ary 

control procedures in the o her organisations will be examined , 

the final choice of describing the procedures of the two 

organisations is oecause of their contrasting maintenance policies . 

The PSA though . with a large volume of maintenance workload , 

prefers to let most of the maintenance jobs to outside contractors 

while the GLC uses direct labour in executing most of its 

maintenance jobs . Chapter 8 starts with an outline of the 

criticisms found from my field survey of maintenance budgetary 

process and then goes on to suggest various recommendations to 

improve the quality of existing building maintenance budgetary 

control procedures . 



CHAPTER TWO 

2 . 0 

2.1 Definition of Maintenance Management 

Maintenance Management is the organisation of maintenance within 

an agreed policy . This policy is stated in its maintenance policy, 

"The strategy within which decisions on maintenance are taken" 1 • 

This will involve a commitment to planned maintenance policy to 

prolong the effective life of the capital asset of the organisation 

by determining : 

2 .1 . 1 Expected life cycle for the assets of the organisation 

to help in the determination of total occupancy costs: 

2. 1 . 2 The standard of upkeep expected . 

2 . 1 . 3 The criteria for judging the level of maintenance 

expenditure and priorities to be accorded to each 

maintenance operation . 

2 . 1 . 4 The organisation and decision-takin.g bases for the 

maintenance function and the degree of control required 

through the maintenance management information system . 

2 .2 Objective of a Maintenance Management Scheme 

The objectives of a building maintenance management scheme are : 

2 . 2. 1 To keep buildings, plant , equipment and services in a 

safe and efficient operating condition at all times . 



2 . 2 . 2 To limit the ra e of deterioration and minimise wear 

of premises, plant a d equipment . 

2 . 2 . 3 To reduce maintenance and replacement costs . 

2 . 2.4 To organise maintenance labour efficiently and economically . 

2 . 2 . 5 To ensure the proper operation of a comprehensive 

system of financial control and cost comparisons for 

maintenance expenditure . 

2 . 2 . 6 To provide all the necessary information and statistics 

to assist the management in decision-making . 

To carry out those objectives will require control functions : 

2 . 2 . 7 To identify the extent of work necessary to achieve the 

required standards within the constraints laid down . 

The processes involved would include planned maintenance 

inspections , appraisal of user requests and assignment of 

maintenance job priorities . 

2 . 2 . 8 To programme the maintenance workload so that the carrying 

out of the wor k is timed in accordance with the needs of 

the user and the available labour force . It wil l involve 

the preparation of long-term mai ntenance strategic plans , 

medium-term and short-term maintenance programmes . 

2 . 2. 9 To formulate a system of supervision of work during execution 

and by subsequent control inspections t o detect latent 

maintenance defects . 

2 . 2 . 10 To establish costs of maintenance using a budgetar y control 

system including standard costing . mate r i a l cont r ol so that 

it is possible to compare actual cost and performance level 



2 . 3 

2 . 2 . 11 
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achieved at a particular period . 

To establish a good information feedback system by 

keeping records of costs of carrying each maintenance 

job for proper control and review purposes of 

management efficiency . 

The main instrument of financial control is the budget . This is 

a predetermined statement of management policy during a given 

period and it provides standards for comparison with results 

achieved . The Institute of Cost and Management Accountants 

defines a budget as "a financial or quantitative interpretation 

prior to a defined period of time , of a policy to be pursued 

for that period to attain a given objectivew£ 41 . Thus in the 

most literal sense a budget is a document , containing words and 

figures , which proposes expenditures for certain items and 

purposes . The words describe items of expenditure (salaries , 

equipment , travelling) or purposes (prevention of collapse of a 

building through lack of maintenance , improving performance of a 

particular equipment , providing acceptable conditions of house 

repair to tenants) , and the figures are attached to each item or 

purpose . It is tbe intention of whoever prepares the budget that 

there will be a direct connection between what is written in it 

and future events . Hence we might conceive a oudget as Wildavsky 

puts it, "as intended behaviour, as a pr ediction . If the requests 

for funds are granted , and if they are spent in accordance with 

instructions , and if the actions involved lead to the desired 



consequences. then the p poses sta ed in the document ill be 

achieved"(S) . Thus the budget becomes a ink between financial 

resources and hu an behaviour to accomplish policy objectives . 

But since funds are limited and have to be divided in a way or 

another , the budget becomes a mechanism for making choice among 

alternative expenditures . 

2. 4 THE MAINTE~ANCE BUDGET AND THE BUDGET PERIOD 

There is no general rule governing the selection of the period 

of time for the budget which is decided by the particular 

circumstances of the organisation . For example , budgets for 

industries which are influenced by fashion or relatively short 

period changes in consumer demand require a different approach 

from that found in the industries involving long term expenditure 

with little change in product design . In maintenance it is 

recommended to use a long term budget for this w~ll give a better 

picture of the cost of deferred maintenance costs since these 

appear after a lapse of time . 

One year is a conventional period , and the management of an 

organisation , prompted partly by the publication of annual accounts 

tends to think ahead, and plan in terms of one year periods . 

It is desirable for maintenance budgets to be related to the rate 

of deterioration of building elements , plant and equipment . This 

wi l l r equire preparing maintenance budgets of l ong term , say five 

to seven year cycles especially for external and internal decoration . 
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These long term maintenance budgets may be supplemented by short 

period budgets of one year or even shorter term budgets covering 

one month . This is vital for the organisation if it will obtain 

the full benefit from maintenance budgetary control . It should 

be noted that the period of time covered by a maintenance budget , 

and the resulting comparative statement of actual and budgeted 

maintenance expenditure should be largely determined by the 

requirements and the outlook of the person whose activities it 

plans . For example , a maintenance foreman may need a weekly 

budget and report on certain costs because he exercises day - to­

day control over routine maintenance expenditure , while the 

maintenance manager with his broader outlook may not be so much 

interested in short term budget fluctuations . Where a long term 

maintenance budget is possible , like in building defects with a 

uniform deterioration rate over a period of time , it becomes easy 

to plan for material requirements to be known for a long period 

ahedc , enabling favourable purchase terms to be obtained . 

M3intenance budgets should be prepared to adjust to current 

conditions for example : 

2 . 4 . 1 Changes in the volume of work performed . 

2 . 4 . 2 Seasonal variations . 

2. 4 . 3 Length of working period . 

2 . 4 . 4 Bad working methods which it is planned to rectify but which 

must nevertheless be taken into account for the sbort term . 

Thus maintenance budgets may need to be r evised to allow f or changes 

in external circumstances such as a national wages awar d and also 

cor rection of bad maintenance job planning methods which may 

appear later . 
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The main objectives of building maintenance budgetary control 

are: 

2 . 5 . 1 To plan and control building maintenance expenditure . 

2. 5. 2 To act as an instrument of management policy, whereby 

the extension of the scheme to lower levels of 

management enables the top management to decentralise 

responsibility and centralise control of maintenance 

funds . 

A budgetary control can be defined as ' the establishment of 

departmental budgets relating the responsibility of executives to 

the requirements of a policy, and the continuous comparison of 

actual with budgeted results, either to secure by individual 

action the objective of that policy, or to provide a basis for 

its revision • (5) . Thus a budgetary control system fo r maintenace 

starts with planning about the objectives of the maintenance 

organisation as stated in its maintenance policy ; develops these 

plans through analysis and then translates them into maintenance 

budget requirements . The key principles of a budgetary control 

(4) system are 

2 . 5. 3 The establishment of predetermined standards or targets of 

performance . 

2 . 5. 4 The measurement of actual performance . 

2 . 5 . 5 The comparison of actual performance with the predetermined 

standard . 

2 . 5 . 6 The discksure of variances between actual and standard 

performances . 



2.5.7 The suggestions of corrective action here examination of 

the variances indic te that this is necessary . 

The use of budgetary control systems in building maintenance is 

for the following main purposes( 4) : 

2 . 6 .1 To define the objective of the maintenance organisation as 

a whole . 

2 . 6 . 2 To define the results to be achieved by the maintenance 

department and personnel thereof to the purpose of 

realising the organisational objective . 

2 . 6 .3 To reveal the extent by which actual results have been 

exceeded or failed to reach the defined objective . 

2 . 6 . 4 To measure the magnitude and establish the causes of 

the variations as a basis of management action to correct 

adverse trends or secure benefits from advantageous 

conditions . 

2 . 6 . 5 To secure the most economic use of labour and materials . 

2 . 6 . 6 To provide a measure of the efficiency with which the 

activities of the maintenance organisation have been 

co-ordinated . 

2 . 6 . 7 To provide a basis for future policy and if desired . 

revision of the current maintenance policy . 

2 . 6 . 8 To facilitate centralised control in circumstances of 

decentralised activity in the field . 

2 . 6 . 9 To facilitate stabilisation of industrial labour relations 

or other activities in conditions subject to seasonal 
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influences and to provide a basis for forms of 

incentive remuneration related to the results 

expected in a period of time( 4 ) . 



3.0 

3.1 Factors Determining Maintenance Management Structures 

The main factor determining the type of maintenance management 

structure to be set up is the principal function of the parent­

body which may be a government department LPSAIDDEl. or a local 

authority (GLC), or a corporation (Milton Keynes Development 

Corporation) . Maintenance departments operate within established 

organisation structure . For this reason they tend to be organised 

on the same lines as the parent organisationtB) . In setting up 

any organisation structure for maintenance management , the top 

management look into the following factors(?): 

3 . 1 . 1 The volume of the maintenance workload to determine the 

staff time required for inspections . estimating requ1rements , 

preparation of drawings and technical documents, 

programming and control functions . 

3 . 1 . 2 The nature and complexity of the maintenance workload 

and whether predominantly building or engineering will 

determine the desirable qualifications of the maintenance 

supervisory staff . 

3 . 1 . 3 The geographical area over which the workload is spread . 

The location and dispersal of maintenance work will 

influence the travelling time and hence the number of 

supervisors required to maintain effective control . 



3 . 2 

3 .1. The responsi ility o the maintenance department for 

minor new arks . 

3 . 1 . 5 The timing of the work and in particular , the need for 

certain work to be habitually undertaken outside normal 

working hours may demand some duplication of supervisory 

staff to ensure continuous control . 

3 . 1 . 6 The skill and reliability of maintenance operatives will 

determine the amount of information hich they require and 

the frequency of visits by supervisory staff to check 

progress and maintain quality control . 

3 .1 . 7 The method of executing the work , whether by direct labour 

or by contract . 

, 

COMMON MANAGEME T STRUCTURES IN MAINTE ANCE MANAGEMENT 

In small maintenance firms co-ordination is achieved by direct 

supervision . The owner of the firm normally gives orders and 

operates with a minimum of operatives who do tbe basic maintenance 

work . Little of its behaviour is standardised or formalised and 

there is minimal use made for planning or training of the firm ' s 

operatives . The owner retains highly centralised control but with 

direct contact with the maintenance operations, Fig . 3 .1 . This 

type of firm is suitable for small maintenance jobs which require 

skilled operatives . It is commonly used by firms engaged on 

small building maintenance jobbing contracts(?) . 

I 



FIGURE 3 .1 
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In the large organisations of the public sector, maintenance 

(6) management structures tend to require elaborate administration 

In addition to the op management in the strategic Apex and the 

people who do the basic maintenance works in he operating core 

in the district works depots it requires intermediate managers , 

the middle line . As it grows larger , the organisation may also 

find that it needs two kinds of staff personnel . First are the 

~nalysts who design systems concerned with the formal planning 

and control of the work , they form the technostructure . Second , 

is the supper staff providing indirect services to the rest of 

the organisation , for example general administration and office 

management staff (clerks , typists) . Figure 3 . 2 illustrates the 

members who comprise the various component parts of the maintenance 

organisation within a machine bureaucracy . 
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FIGURE 3 . 2 

PARTS OF A ECHANISTIC 

TECHNOSTRUCTURE 

Oesign/Proj ect 

Team , QS , Drawing 

Office 

S T R A T E G I C A P E X 

e .g . HOUSI G DIRECTOR 

MIDDLE LINE 

Management Team 

e .g . Maintenance 

Managers 

SUPPORT STAFF 

Admin & Office 

Management 

0 P E R A T I N G C 0 R E 

District Works Offices 

Foremen & Operatives 

3 . 3 FEATURES OF MACHI E BUREAUCRACY 

It requires many analysts to design and maintain its systems of 

standardisation , notably those that formalise its behaviours 

and plan its actions , unlike the small maintenance firm . A large 

hierarchy emerges in the middle line to oversee tbe specialised 

work of the operating core , the district works forces and to keep 

the lid on conflicts that inevitably result from the rigid 

departmentalisation , as well as from the alienation that often 

goes with routine circumscribed iobs . The middle line hierar chy 



( aintenance management earn) is usually str ctured on a functional 

basis all the way up to he top management, where the real 

power of co-ordination lies . Thus formal power is concentrated at 

the top . This type of organisation structure depends on stability 

to function as change interrupts the smooth functioning of the 

system . It takes time to adapt to changing needs . Most 

maintenance departments in the public sector find they have to 

justify their actions to outsiders , Because external controls 

encourage bureaucratisation and centralisation , this structure is 

often assumed by local authorities for they are tightly controlled 

(8) from the outside by the public and central government • Workers 

in such public authorities face problems of dull and repetitive 

work ; become alienated , the obsession with control of operatives 

and the inadaptability make such organisations suited to specific 

routine jobs . Maintenance managers in such institutions face far 

greater problems in motivating their operatives than in small firms . 

The maintenance management hierarchites often adopted are 

illustrated in Figures 3 . 3a ., 3 . 3b and 3 . 3c . 
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FIGURE 3 . 3a 

Electrical Building Mechanical Stores 

Supervisor Supervisor Foreman Supervisor 

FIGURE 3 . 3b 

MAINTENANCE MANAGER 

J 
I 

Zone 1 
I 

Zone 2 
I 

Zone 3 
l 

Stores 

Supervisor Supervisor Supervisor Manager Engineer Manager 

FIGURE 3 . 3c 

MAl TE ANCE MANAGER 

Transport Building & 
I 

Plant 
I 

Palnning Workshops Stores I 
Sub-

Maintenance Services Maintenance Contract 

NOTE :a . In Figure 3 .3a the basic divisions of maintenance supervision 

are often in terms of trade and skills . 

b . In Figure 3 .3b the maintenance region is split on a zonal 

basis, each zone supervisor having foremen or chargehands 

in the various trade groups to supervise his zone labour 

force . Central workshops are provided for the overhaul and 



and repair work and also or spare par s , refurbishing . 

It sho s that decentralisation has much to recommend it if 

there is a requirement for localised expertise with rapid 

availability . It also helps to develop trust and under­

standing between operatives and their ocal maintenance 

management personnel . 

c . It is important to remember the value of contract services , 

especially for preventive maintenance routines , plant 

inspections , overhaul and repair work , including annual 

shutdown maintenance for most plant and equipment . Figure 

3 . 3c . shows a provision for a contract section within the 

maintenance hierarchy to look into all maintenance contracts . 

Contract labour may be employed to augment the regular 

labour force during plant shutdown for overhaul as well as 

in window cleaning , gulley redding/cleaning and other planned 

maintenance work of redecorations and minor improvements . 

Figure 3 . 4 is a typical illustration of an integrated maintenance 

management structure , showing the various sections involved in 

maintenance organisation and execution of maintenance operations . 

3 . 4 FACTORS INFLUENCING MAINTENANCE BUDGET DECISION MAKING 

These include : 

3 . 4 . 1 The type of organisation structure . As seen earlier there 

is a great deal of rigidity in most local authorities because 

they are mainly bureaucractic and highly centralised 

system of control . This means once maintenance funds 



3 . 4 . 2 

3 . 4 . 3 

cei ings are set, they are unlikely to be revised or 

adjusted upwards . These ceilings tend to be fixed 

a minimum acceptab e leve s . Attempts to request 

more funds tend to be frowned at . They ignore future 

maintenance requirements hich may be due to increased 

building stock ; higher acceptable otandards required 

by users/tenants; or statutory requirements which 

make it mandatory for maintenance works for most plant , 

lifts, installations and equipment to be carried out . 

The organisation's maintenance policy and its general 

outlook to maintenance . Most organisations which regard 

maintenance management as a key par~ of their goal to 

preserve the capital value of the properties commit more 

funds for their maintenance . 

The competence of the maintenance in presenting skillfully 

the maintenance budget especially in predicting the 

consequences of various decisions to defer maintenance 

works by adopting life cycle costing techniques such 

that the management is aware of any proposed expenditure 

over the life of the maintenance programme . 

Illustrations of typical district maintenance organisations of the 

Devon Area Health Authority , the PSA and the GLC are shown in the 

Appendices A, 8 , C and 0 respectively . 

I 
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CHAPTER FOUR; 

Planned Maintenance has been defined as maintenance organised 

and carried out with forethought , control and the use of records 

to a predetermined plan . Note ; Preventive maintenance is nqrmally 

planned . ( 1 ) Corrective maintenance may or may not be planned . 

It should be the policy of maintenance organisations to adopt 

planned maintenance system for it provides a means to determine 

priorities , allocate resources , organise labour and facilitate 

maintenance job costing . The planned maintenance system should be 

organised such that ; 

4.1 . 1 It is cast effective 

4. 1 . 2 . It meets statutory or other legal requirements 

4 . 1 . 3 It meets a particular clients need from an operating 

paint of view . 

4 . 1. 4 It will reduce the incidence of running maintenance 

necessitating requisitions for work from the user and 

4 . 1 . 5 There is a predomin~nt incidence of work for operatives 

throughout the maintenance programme period . 

Plant and Equipment should be maintained in accordance with a 

planned preventive maintainance programme . This has been defined 

by the British Standard Glossary of Maintenance terms in Terotech-

nology (1974) as "Maintenance carried out at predetermined intervals , 

or other prescribed criteria , and intended to reduce the likelihood 

of an item. not meeting an acceptable condition" . Thus it should 

be aimed at extending the working life of the plant and to the 

prevention of failure or breakdown of a facility . 



Similar arrange en are so sui able for bui ding components 

which require regu a at en ion or cle~ning a set intervals . 

intenance c n a so be org~nised on ~ planned correc iva basis . 

This means Maintenance war underta en to restore a facility 

to the currently acceptable local standard . 

(9) White outlines the comoonents of a planned maintenance system 

to include the following 

0 . 1 . Assets Register . 

A complete inventory of the buildings and plant/equipment 

to be maintained . 

0.2 . Maintenance Schedule . 

A comprehensive list of maintenance works and its incidence 

with a schedule for inspection , lubrication and preventive 

maintenance of the items in the register . The schedule 

may also include planned overhaul periods . 

0 . 3 . Work specifications . 

These may be in a form of a job ticket , instruction cards 

or documents which identify exactly the tasks to be undertaken 

within the planned maintenance system . 

0 . 4 . Maintenance Control System . 

A trigger system which initiates the activities on the 

maintenance programme at predetenmined intervals as listed 

on the maintenance schedule as shown on Figure 4 . 1 . and 

Figure 4. 2 . 

0 . 5. Labour Schedule . 

A manpower allocation system to ensure that the sufficient 
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resources are a ailable o implement the main~enance 

requirements of he assets and that op !mum use is m de 

of abour . 

0 . 6 . Maintenance Records . 

A record of maintenance carried out and a system for 

reporting to the management should be 1 traduced so 

that maintenance reports can be produced to show monthly 

performance trends and pending backlog maintenance build up . 

o.7. Maintenance support organisation . 

The organisation of technical information. spare parts 

and tools etc . 

o. B. Liaison with clients . 

An effective system of agreeing with the user management 

when maintenance work can be done . 

0 . 9 . Planned Overhaul . 

Provisions for ensuring the planned overhaul of plant 

either on a regular basis in accordance with the maintenance 

schedule or in response to condition monitoring . 

0 . 10 Costing System . 

Costing procedures to ensure adequate cost control and 

apportionment of costs in the maintenance department . 

Planned maintenance systems require necessary training of operatives 

and supervisors in the operation of the actual system . 
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4 . 2 . 1 . Job Costing and Cost Comparisons in Planned a1ntenance : 

In a planned maintenance system all work to be done in 

the financial year is identified and 1 s cost estimated . 

Financial provision for the programme should be directly 

related to what needs to be done and expenditures linked 

to this defined maintenance programme . The results 

obtained can be checked against the programme , thus making 

budgetary control a more realistic exercise . In such a 

system job costing and cost comparisons are particularly 

important for the following (2) : 

4 . 2 . 1 . 1 . Assessing priorities and fitting maintenance work 

into maintenance budgets . This involves estimating 

the cost of routine maintenance that is day to day 

maintenance or plann&d preventive maintenance and 

other essential maintenance works and programming 

them within the funds available . 

4 . 2 . 1. 2 . Checking performance by comparing the actual 

cost of jobs with the estimates and discovering 

reasons for the differences , which may demonstrate 

inefficiency or enoble better estimates to be made 

in future . It is clearly not practicable to do 

this for every small maintenance job but it 

should be done for the larger ones , and also any 

series of related small and possibly routine jobs 

which result in significant expenditure over a 

particular maintenance budget period . 

4 . 2 . 1 . 3. Comparing the cost of doing jobs by direct labour 

and by contract . 
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It is essential hat maintenance district management 

should arrange for a selection of jobs under-

taken by direct labour to be cos ed end compare 

direct labour costs with outside contractors '. 

Such cost comparisons are essential if effective 

control over the spending of the money is to be 

achieved . See Chapter Five for more details on 

the procedures adopted 1n comparing the costs . 

4 . 2 . 2 . Financial Contra in a planned Maintenance System . 

Financial control can be achieved by listed the types of 

jobs involved and describing the cause of each maintenance 

defect . This will assist in ; 

4 . 2 . 2 . 1 . deciding how the work should be executed 

· 4. 2 . 2 . 2 . Identifying misuse and the full costs of design , 

material or workmanship failures , which should 

form an important part of a general process of 

feedback of information to the management . 

4. 3 . Collection of Information for Maintenance Planning . 

The first requirement in the pr~uction of a maintenace plan is 

a clear , orderly , but general appreciation of the buildings , 

plant/equipment and services which make up the entire building 

estate . This should include the present condition and the future 

function of the particular facility under inspection . From such 

an appreciation it will be possible to build up a framework of 

the various aspects of work to be carried out in the entire estate . 

This will provide a statement of the urgent major backlog items 

of maintenance expenditure required , listed in their degree of urgency . 
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This i reveal the items of high priori y which need to be 

incorporated in a comprehensive planned preventive maintenance 

programme . 

To obtain the full benefits of a planned maintenance management 

system requires a good maintenance control system. This is achieved 

by employing a good sys~em of maintenance management information 

system to furnish maintenance reports necessary for maintenance 

man agement decision making . Content of these reports is outlined 

in Appendix F. 

4 . 3. 1 . Types of Maintenance Works . 

Maintenance work can be divided into three groups for 

purposes of scheduling . Emergency work orders ; preventive 

i t k -'"' d 1 orders . Lee ( 7) ma n enance war Oluers an norma war 

describes planned maintenance in terms of two systems; 

4 . 3. 1 . 1 . The Schedule System . 

This covers items which tend to deteriorate at 

a more or less uniform rate and which do not have 

a high degree of urgency . The procedur es take 

the following forms ; 

a . scheduling work to be carried out at pre-

determined times . This applies where the 

incidence of failure can be predicted with some 

accuracy or where the periods are fixed by 

statute or contract e . g . the terms in a lease 

agreement requiring redecoration to be done at 

fixed intervals . 

b . Scheduling inspections to be carried out at pre-

determined times to detect failures or the 



, 
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imminence of failure . 

c . Scheduling war and inspections to be 

carried out at pre-determined imes . This 

applies where it is possible to predict that 

certain war ill be necessary at a particular 

time, but an inspection is necessary to determine 

the extent of any further work . 

4 . 3 . 1 .2 . he Contingency System . 

This entails a policy of waiting until a complaint 

is received from the user before taking action . 

Sometimes the maintenance department is called upon 

to carry out minor improvements , adaptations and 

alterations and other miscellaneous work which 

are associated with maintenance . 

Figure 4 . 3 . illustrates the schedule and the 

contingency systems of planned maintenance . 
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Figure 4 . 3 . The Schedule and the Contingency systems of Planned 

Maintenance . 
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ormally a main enance budget for planned maintenance 

works should give a further brea down of each catagory 

of the works in the whole programme . A typical example 

is illustrated here below for an area health authority . 

Devon Area Health Authority maintainance budget shows th~ 

percentage of each maintenance catagory of work . 

' Category of Maintenance Percentage of 
Total budget 

P anned preventative 5 to 10 

Corrective Maintenance 30 to 25 

Running Maintenance 55 to so 

Improvement/adaptations 20 to 15 

Source : BMCIS ; Case Study 43 . 1980/81 - 97 . 

Planned preventive maintenance is mainly to engineering 

services and equipment, statutory and high risk areas ·of 

maintenance . For example in a hospital this may include 

operating Theatres, Kitchens , engineering maintenance , 

specialist term contracts for lifts, X-ray equipment etc . 

Planned corrective mainten'ance includes larger i terns of 

maintenance work to pr~tect the capital asset of the fabric 

and services including engineering plant and equipment 

replacement , most decoration and rewiring works . 

Running maintenance is based on user requests for maintenance 

works (contingency) and is sometimes called routine or day 

to day maintenance . 
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This inc udes emergency wor s . 

The above three catagories of planned maintenance work 

cover al expenditure on maintenance based on inspection 

and work required for the preservation , repair and 

replacemen with equivalentconte rary items of existing 

building components plant , services or equipment . 

In addition to expenditure on the above , maintenance 

deparonents do minor arks of improvements , edaptat·ons 

and alterations . This is normally undertaken only if the 

work capacity exists and is not detrimental to the general 

maintenance function . 

4 . 3 . 2 . Survey of the Estate to Establish Maintenance Needs . 

To plan and programme maintenance works properly , a 

survey of the estate will have to be carried out on a basis 

to establish the overall needs of the estate . This will 

identify maintenance operations required and the frequency 

they should be executed and also the relationship of such 

work to other operations or the time allowed to complete 

the operation . Usually it is the responsibility of~he 

maintenance manager to specify the frequency of inspection 

for the equipment, plant and building works included in a 

planned preventive maintenance programme . 

Optimum frequency is established on the basis of the following 

considerations (2) ; 

4 . 3 . 2 . 1 . Criticality of equipment . 

The more critical the equipment the more preventive 

maintenance attention it requires . 



. 3.2 .2. Experience on similar plant and equipment . 

This is an impor ant aspect in determining the 

frequency o preventive maintenance operations on 

new items of equipment. Experience not only 

indicates he amount of experience that the maint­

enance depart itself has in dealing with similar 

items of equipment, but it also indicates how well 

the craftsmen are trained to perform the preventive 

maintenance programme . 

4 . 3 . 2 . 3 . Operating Characteristics. 

Exactly similar items of equipment will be used 

for different type~ of service in different plants . 

Operating characteristics would ioclude the severity 

of the service in view of the t~pe of materials 

being handled , its specific gravity and phase, 

the pressure and temperature, and whether the 

equipment is operating on a continuous or an 

intermittent basis . 

4 . 3 .2 . 4 . Age . 

As the equipment becomes older the workforce 

better knovJs how to maintain it and in many cases 

has built out some of its weak spots so that the 

frequency preventive maintenance can be extended 

rather than decreased . But as the equipment begins 

to wear out and as its useful life is approaching 

an end , a drastic redefinition of the frequency 

of planned preve tive maintenance work should be made . 



. 3 . 2 . 5 . Safety and po lution requirements . 

~intenance of equipmen related to the safety 

and pollution aspects of the organisation 

especially in big industrial concerns and hospitals 

should also be considered in light of those 

programmes . Table 2 illustrates the survey 

procedure . 

As shown in Table 2 the survey will start by 

identifying he maintenance operations required . 

These should be classified under building elements 

to conform with the Working Party on the Costing 

of Management and Maintenance of local authority 

Housing set up by the Ministry of Housing and 

Local Government Central Housing Advisory Sub-

. ( 10) 
Comm1ttee . In the report the building elements 

are grouped under eight headings ; 

external decorating 

ii internal decorating 

iii structure 

iv structural finishing and fixings 

v water and sanitar y services 

vi other domestic services and appliances 

vii external (site) works 

viii ancillary and miscellaneous . 

A full list of Maintenance operations is shown 

in Appendix 9 . 



MAINTENANCE OPERATION REQUIRED 

1 . 00 Painting and Decorating 

External 

1 . 01 Normal exLernal painting 
of all prope ty 

1 . 02 New property . External 
painting 

Internal 

2 . 00 Main entrance to all blocks 
of flats. hallways , internal 
corridors , staircases , etc 

2 . 01 House, Maisonette , Flat 
Bungalow 

FREQUENCY 

5 years 

3-4 years 

2~ years 

5 years 

Table 2 . Maintenance Survey procedure and Maintenance Frequency . 

RELATIONSHIP TO OTHER OPERATIONS 

OR THE TIME AL OWED TO COMPLETE 

THE OPERATION 

including common s aircases to 1 
rise b10C s of flats with 11 ts . 

After inspection if found necessary 



The next step is to estab ish he relationship 

of such maintenance operations to other operations 

or to the time allowed o complete the operation 

to an acceptable standard . Once this is done , 

then the maintenance manager is left o es ablish 

the frequency of carrying out the works . Several 

additional factors influence the choice of 

determining such frequencies ; These may include ; 

1 . statutory requirements to keep both plant 

and equipment, lifts , etc , in sound operational 

s~andards in terms of periodic overhauls or 

routine servicing and ubrication . 

ii . changes in user requirements in form of 

higher standards which may require most jobs 

scheduled for two year painting cycle to be 

done within six months intervals . 

iii Also where a new component has been used 

in a new building for the first time ; the 

manufacturers will normally supply maintenance 

service manuals specifying how often the new 

component requires maintenance attention to 

be functionally effective . 

A more comprehensive maintenance survey procedure 

for establishing maintenance frequency is illustrated 

in Appendix G which outlines the procedure adopted 

in the maintenance branch of the GLC . 
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4 . . Preoara ion of Maintenance Plans 

From the information collec ed from he maintenance survey, the 

maintenance manager should be in a position to compile the following ; 

A comprehensive lis of maintenance works required for 

the coming five years , listed in order of their priority 

with estimates of expenditure and any special factors 

affecting the way in which they would be executed . 

A List of major works required at irregular intervals 

over the ensuing five years listed in order of their 

priority , with detailed estimates of expenditure and 

any special factors affecting their execution . 

A schedule of works of alterations , adaptations or 

improvements for building and engineering plant/equipment 

listed in order of priority with estimates of expenditure 

and the method of execution either by direct labour or 

contract . 

Workload of backlog maintenance from previous years and a 

strategy to reduce such maintenance works . 

4 . 4 . 1 . Priority Ranking of Maintenance Jobs . 

The criteria for ranking maintenance jobs is to achieve 

a compromise between the frequency of such jobs ; the 

amount the maintenance budget allows to be spent on them , 

and the risks involved if no action is taken to carry 

then out . Normally due ; 

statutory requirements for safety standards in most 

electrical and mechanical installations , lifts ; all 
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or s involving these instal ations are inc uded in 

a planned prevent ve maintenance progr mme . Other 

maintenance operations. such as daily inspections of 

f~re alarms. fire escapes. fire doors. dry risers and all 

fire fighting equipment will be given a higher priority 

in ob planning . This is useful for i will reduce the 

chances of losing insurance claims in case of damages 

to the property for the maintenance department will show 

a case for good maintenance programme was in operation 

before the damage occured . 

To rank the rest of other maintenance jobs which may either 

be repairs . improvements, alterations or replacements 

a comparison shou d be made using discounting methods to 

show which action will be most advantageous and cost 

effective in the long run over the whole life of the 

equipment/property . 

4 . 4 . 2 . The Management of Mainte,ance Plans; 

Once the maintenance needs have been identified and long 

term and annual maintenance programmes set , it is necessary 

to devise a means by which the overall programme can be 

managed and to construct a framework for reviewing 

maintenance performance . Management of maintenance programmes 

will involve the following ; 

4 . 4 .2 . 1. Oecentralised maintenance management down from 

the regional headquarters to district works depots 

manned by professional and technical officers ; 



4 . • 2. 2 . ndertaking the management of al maintenance 

or including inspection, organisation, 

execution, supervision and consu tation in 

accordance with maintenance policies , and procedures 

of the organisation ; 

4 . 4 . 2. 3 . Defining he limits of each category of maintenance 

expenditure and procedure o be followed by 

technical officers in the field when authorising 

maintenance expenditure to be incurred on a 

particular job . 

4 . 4 .2 . 4 . Monitoring of expenditure of resources (labour , 

material) by costing of both individual jobs 

identified in the long term and annual maintenance 

programmes, and work carried out against estimated 

lump sums in order to facilitate financial control 

of the annual estimate and to ensure that the 

proper order of priorities is maintained . 

4 .. 3 . Organisation of Tenant-requested repairs . 

Tenant requests for repairs and the response time taken 

to execute these reflect the general efficiency of the 

maintenance department . Delays can occur even before the 

job is ordered , due to the type of job ticket procedure 

adopted . Simple tenants ' requests have to be recorded , 

ordered and casted before they can be carried out . 

Figure 4 . 4 . illustrates the stages involved once a 

tenant requests for repairs . 
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Figure 4 . 4. Stages involved in a Tenant ' s request for repairs . 
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De a ls of t~e tenan 's reques~ are noted on the 

property card by the repairs clerk . This informati~n 

is then transferred to a job ticket which has a reference 

number . This number is marked on the property card 

which is returned to the system . A typical job ticket 

procedure for Cambridge District Council is illustrated 

in Figure 4. 5 . Five copies of the job ticket are generated 

as a result of each tenant ' s request . 

In Figure 4 . 5. the destination of the various copies of 

job ticket in Cambridge District Council follow the 

following routine . One copy , the green copy , remains 

with the wages department and four copies go to the 

work study office . Target times are entered and the blue 

copy is filed . The general foreman receives three copies 

of the job ticket . These three copies are passed to the 

Bonus Section and the yellow copy is put in a "work-

pending" tray and the pink and white copies go to the 

foreman in the respective trades . The pink copy is 

retained until the job is completed and the operative is 

given the white copy on which target time and bonus have 

been entered . When the job has been completed and passed 

by the foreman , the pink copy goes back to the bonus section . 

Both the yellow copy (from pending tray) and the white 

copies are sent to the treasurers department . The yellow 

copy is eventually returned to the repairs clerk indicating 

that the job is completed . 



5 copies ( hite, pink , yellow. blue, green) 
"To Star e Yard 

Green copy to '"ages ~f---f whit e , pink, yellow , 

~To Gene ral Foreman , 
whit e , pink , yellow 

B ue filed ~--~----? 
' 
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"To Plan ning Section 
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Figure 4. 5. Cambridge District Council ' s repair 

job ticket procedure . 



In e G. L.C. , e job ic e colours ~re issued o 

indicate the types of maintenance operation to be under­

ta en . For example a white job tic e indicates a 

standard normal main enance job whi e a red job tic e 

wi 1 show energencies . Figure 4 . 6 . illustrates the 

job ticket system adopted in he G. L. C. 



CHAP ER FIVE; FR CE LABOUR 

PERFOR. CE . 

5.1 . Procedure for Measurement of r~intenance Labour Performance . 

In order to determine the effec iveness of planned maintenance 

programme, it is necessary to have some means of measuring 

performance so that before-and-after comparisons can be made . 

A careful y considered , approved and controlled planned maintenance 

programme pr vides a framework for reviewing performance at all 

leve s and for improving maintenance management efficiency . 

Within such a framework , maintenance managers arrange to review 

progress and performance regularly . To achieve this they require 

a sound maintenance information system to provide management 

with reports on current maintenance backlog and performance record 

for comparison with the targets estimated in the maintenance 

budget . Appendix F explains various types of maintenance management 

reports . Such reports will assist the managers to ; 

Seek approval for additional items of expenditure 

Consider the need for changes in the programmes to caLer 

for more urgent works . 

To provide reports on expenditure and commitments in 

respect of the various catagories of maintenance works . 

To review methods of executing mainLenance work including 

the e~ficiency of using directly employed labour and the 

progress of the planned maintenance programme . 

Maintenance control indicaLorsoften used in evaluating the performance 

of maintenant management involve the application of the ratios of 
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abo r cost to material cost expressed as an index over a 

period of time . Use o~ this index is based on the hypothesis 

that the material cost re ains more stable than the labour cost 

and can be used as abasis for performance (2) . But in the 

inflationary economic climate of today . it is quite likely to 

find the variation in matarial coot over some period tar greater 

than the variation in labour cost and this ratio then becomes less 

valuable as an index . 

Another common indicator of the status of maintenance function is 

the total cost of maintenance . This involves building up a set 

of ratios by dividing maintenance cost for a specific period by 

the total maintenance cost for some base period to illust r ate 

the trend of maintenance cost . 

The base period is usually some time when the maintenance department 

operated at a relatively stable level i . e . when labour unrest 

was at a minimum . labour productivity was considered satisfactory 

by management and there were no big variations in labour wages . 

At times it is reasonable to establish a maintenance management 

level of operation and performance for each maintenance operation . 

But a satisfactory level of maintenance at one time might not be 

satisfactory in some future period due to changes in clients tastes 

and fashions . 

In most maintenance works accurate comparisons are difficult to 

obtain because : 

a . There is no standard unit of production agreed upon by 

Maintenance management organisations to measure effective 

performance . Where a work study based scheme is in operation 

it is necessary to establish the number of productive 



standard hours of or for each mainten~nce job based on 

the performance of operative per each manhour he works . 

b . est maintenance jobs are done on varied conditions every 

time they occur , such that each individual operation is 

unique , and bears hardly any direct similarities which a 

previous maintenance job done under conditions which no 

longer prevail in the same location . 

c . Even where some form of measure exists its usefulness 

depends largely on the interpretive function in which it 

is utilised . Maintenance managers should aim to put 

more use of such measures o the extent that they include 

the nature of errors in past decisions and suggest remedial 

action . 

5 . 1 . 1 . To Convert the total workloads in terms of Productive 

Standard Hours it is necessary to establish the number 

of productive standard hours of working which can be produced 

per man hour worked . Information of such calculation is 

derived from the results of a workstudy scheme . Calculations 

to assess effective performance can be calculated on weekly 

basis for each main trade in each district as follows ; 

Effective 

Performance 

Productive Standard Hours 

Gross Hours worked 
X 100 

Records of this information should be kept and from such 

records an accura e maintenance performance level can be 

forecast for entire maintenance budget period . 



-53-

Such forecas 1 have o a a _nto account the following ; 

5 . 1 . 1 . 1 . Actual resul s achieved during previous yeers 

as shown in the maintenance backlog report in 

Figure 5 . 1 . 

5 . 1 . 1 .2 . A or study based budget effective performance 

hich represents an "actual " leve 1 of efficiency . 

5 . 1 . 1 .3 . An objective target which calls for the highest 

evel of managerial ability and against which each 

maintenance manager is assessed . 

5 . 1 . 2 . In calcu ating the numbers of direct labour operative and 

supervisory staff which are required to carry out the 

total maintenance workload , provision must be made for 

absence due to sickness and holidays . On average 20% of 

the available gross hours are lost for these reasons and 

this allowance should be included in final manpower 

calculations . In assessing the cost of direct labour 

the following factors are taken into consideration (11) ; 

5 . 1 . 2 . 1 . Basic wage plus bonus , including performance 

trend of each trade team . 

5. 1 . 2 . 2 . Overhead charges 

5. 1 . 2 . 3. Establishment and staff on-costs 

5. 1 . 2 . 4 . Material costs . 

Usually the first calculation is made about nine months 

before the commencement of the financial year then 

subsequently revised to take account of pay awards , 

perfromance trends in trade teams , varying trends in overhead 

charges and increased cost of materials . 



Trade Average ProdttcLive 
weekly standard 
available hours 

hours backlog 

Carpenter 

Plumber 

Wireman 

etc . 

Figure 5 . 1 . Maintenance Backlog Report (Sample) 

Actuel No of 
hours days 
b cklog backlog 
at 80% 
effective 
performance 

Actual Hours 
backlog for previous 
months based on 
80% effective 
performance 

I 
IJI 
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The maintenance manager should provide management ith 

ace r te details of anticipated costs of executing 

maintenance jobs using direct labour . In addition 

to this, a detailed report should be prepared to show 

which jobs are to be executed by using contracts and what 

type of maintenance contracts will be used either term 

contracts or competitive lump sum contracts . 

Financial control of contracts is left in the hands of 

District Works managers who supervise the jobs with the help 

of clerks of works . Omissions and additions to contracts 

must be fully documented and all site measurements and 

ca culations must be recorded , signed and dated on 

dimension and bill paper and retained for audit . All contract 

variations must be covered by the issue of a variation order . 

The rates in the contract provide the basis for adjustment . 

Where items are not covered by the contract rates, a 

quotation must be obtained from the contractors for agree­

ment before acceptance . 

Excess Costs 

If the sum of variations are l:ikel y to cause the contract 

sum to be exceeded , an immediate report must be prepared 

to the maintenance manager giving reasons and detailed 

estimate . This is a very crucial point in the management 

and control of maintenance contract jobs for failure to 

follow the laid down procedures may lead to commit the 

Department into fairly high expenditure . Usually the 

contractor must not be instructed to proceed with such addit­

ional work until the necessary authority has been received 
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r top nage en . 

5 . 2. procedure &or comparison of DEL costs with Contractors Lowes 

Tender Prices ; 

One of the methods of establishing the cost effectiveness of 

directly employed labour is o compare actual direct labour costs 

with contractors ' lowest tender prices . There are a number of 

ways by which this can be achieved but the most reliable comparison 

is one based on maintenance workstudy data . The main advantages 

of such comparison are ; 

The direct labour resources can be directed at those 

areas of work where they are most cost effective ; 

Contractors can be invited to carry out that work which 

they because of their different type of organisation 

such as smaller scale , location and other factors . 

can do more economically ; 

The comparison can highlight areas of work here direct 

labour costs need improvement and thus enables the 

appropriate corrective action to be applied where it is 

most needed ; 

The comparison can substantiate that the directly employed 

labour force is the most economic means of providing an 

effective housing maintenance service . 

5 . 2 . 1 . The Basis of Comparison . 

An overall cost per productive standard hour (PSH) is 

derived from the use of a work study based incentive scheme 

to promote the motivation of maintenance operatives . 
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T is ta es into account 1 mainten nee costs involved 

for eac main enBnce trade . Appendix .. shows analysis 

of avera 1 cos per productive standard nour of a 

mBintenance dis rict in the G. L. C. 

For contract work , contrac ors are invited to bid anually 

against pre-priced term contract schedules which cover the 

majority of work undertaken . The basis of tendering is 

norma ly for contractors to bid overall percentage above 

or below the priced schedule . Upon acceptabce the basic 

schedule , adjusted by the agreed percentage , becomes 

the contractor ' s standard price payment for the term contract . 

Accepted contracts are then forwarded to a cost control 

section where calculations are made of the contracto ' s 

price per PSH using the method described below . 

The difference between the total directly employed labour 

cost per PSH and the contractor ' s price per PSH can then be 

easily assessed . If this is multiplied by the number of 

PSH ' s produced by the DEL during the financial year , it 

represents the savings (or losses) made as a result of 

operat ng the DEL as shown in Appendix J . S. 

5. 2. 2 . Calculation of DEL Cost per PSH . 

The total cost of DEL is built up in the following way ; 

5 . 2 . 2. 1 . Basic direct labour cost . This includes direct 

trade labour. associated mates and first line 

supervision wages. allowance and bonus payments 

produced weekly as a cost per PSH . Appendix J . 2 . 
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5 . 2 . 2 .2 . Direct Labour an cast includes holiday and sick 

pay plus emergency overtime . call out and 

allowances added as fixed percentage on direct 

abour cost currently at 4 %, re-calculated at 

the ceginning of each financial year . 

5. 2 . 2. 3 . Material cost . A material cost per PSH is 

established by reference to a two-weekly computer 

materials issued listing . The value of issued 

material by trade is decided by the PSH's 

produced by that trade . A calculated 20% is 

added to cover storekeeping , plant and equipment 

costs . Appendix J . 2 . 

5. 2 . 2. 4. Uehicle Cost . Initial pur chase maintenance 

and serving and ope~ation of all types of 

vehicles are calculated each month on the numbers 

and types of vehicles used by each trade for each 

district . The otal vehicle cost for each trade 

group is divided by the number of PSHps produced 

by that group to give the vehicle cost per PSH . 

Appendix J . 3 . 

5 .2 . 2. 5. Direct overheads . Trade supervision excepting 

first line supervision , general labourers , depot 

clerks , drivers etc are calculated each month 

on the numbers and types of staff in past using 

an average cost per man established at the 

beginning of each financial year . This cost per 

man includes direct on cost and an element for 

inflation . The total direct overhead cost is 
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div ded by the tota number of PSH's produced 

o give he cost per PSH . see Appendix J . 2 . 

5 . 2 . 2 . 6 . iscellaneous and Est blish ent charges . 

Central office staff , all accommodation depots , rent . 

rates , fue , other service costs etc - the total 

annual estimate is divided by the anticipated 

annual PSH output (for all districts and trades) 

to produce a fixed cost per PSH . 

All the above costs are then added together to produce 

a total DEL cost per PSH . To establish the total DEL 

cost per PSH for all districts , the results are normally 

straight averaged . Appendix J . 6 . shows a typical district 

bui d up of overall DEL cost per PSH for each trade . 

5 . 2 . 3 . Ca culation of Contractors Price per PSH . 

This requires establishing a "Model" of typical work 

of each trade . This may range from 30 to 40 most frequently 

used items from maintenance term contract schedule . Each 

item is weighted according to the frequency with which it 

normally occurs . and each model represents over 60 man 

weeks of work . By an analysis of figures contained in the 

model the total productive standard hours of work of a 

given period can be calculated . An example of a typical 

model is given in Appendix J . 4 . The steps followed in 

calculating the contractors prices per PSH are as follows ; 

5 . 2 . 3. 1 . The standard prices are applied to the model 

to give an overall figure , and this is adjusted 

by the contractors percentage as tendered ; 



5. 2 .3 . 2 . he resul ing contractor's ender is then 

adjusted by a percentage (current y 11 . 75%) to 

cover he cost of the technic 1 services,con ract 

adminis ration and supervision in respect of 

contracts let to contractors (11) ; 

5 . 2 . 3 . 3 . The adjus ed ender is divided by the total PSH ' s 

contained in the model , and this gives the 

contractors cost per PSH . 

Cos Comparison 

This can be easily done by calculating the difference 

between the total 06L cost per PSH and the contractors 

price per PSH . The procedure followed is illustrated 

in the following worKed example and also in Appendix J . S. 

which shows cost/PSH comparison of DEL with contractors 

for the G. L. C. 
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~c fol.lowi~c wor~:c ex· "':_.lc :;no· .. $!1~.,., r c.: ::>ircc. :t ou1· ~t: Con r:tc .. or:; ' 
co~~ co::~:·• • d ~. · ho.-1 ~r."' o cr. ll savint; ( or _o~·~ ) in us.:. 11; Dirt:::t 
La our ~s c~c J~tcd :-

A. 

!'J..5771 . v. . Council's s:v. .. d<:a.r~ F· iced :rodcl 
Add Cor.. rac~or's tc!:uc:·, si".y + 1~ t577 . = £:30_348 . 

b. Add for Tech!'tict..l & Co tract .:.~ero~ice~ 1 + 11 . 75,; 59 6. = .C56264 . 

c . Divide by .. ~tal P~: in model 2691 . 

::: £20 . 91 . 

B, Direct Labour Cost T'er P . .3 . : . 

c. 

As f..!).nendix"A 11 
( Sea_ t.ppend·_· "'J " ,..ado 17. c ... ' 13 ) 

- "'- - A I S -- - ;) I ·~ ..L. • • 

a . Calculate cost :iif:"ere::1ce ::<:r ?s·· :- Contr actor ' s C!J.::t 
Less D. L . Cost 

Difference = SaYi!16 Of 

= £12. 90 . 

= £12 . 90. 

£20 . 91 . 
£12 . 90. 

~:8 . 01 . 

b . t ul tiply cliff erenc e b. nu.-:1ber of PSI:! ·.·:cr!.:ed b:i D. L . in year :-

!S. Oi . x 220 ,000. PSE's . = £1 , 762 , 20~ . annual sa·~~ u~~~g D.L. 

NOTE • 

'l'hc above calcula~io:1 is pur~l r ~ e;<~rr.ple rc-lc:';ins; to ~he carpentry trade 
onl •, and. r.c Cor::ractcr's "!'lt:s" :-ercc:1ta~o !:<13 Lee:: t~<e~ a.t 10,, ;:hcrea..c; 
this co~ld be ~uc.3c~-;i.ally d.:.fic!·c~ t . ,.:so 't~~ r::J:::cer cf PS:! 1 s Ho::-:~ed is 
an n;-pro:d. .. ate cs .. ic:at~ of cu:·- en't :;:rc ·'.lccior. , :. . c . s:..;'oscqu~r:t to the ~.:-::lls i'cr 

of Star.: and i-.:ste.t~s i:! ~~·:.i -;?;.::.o , ;mi this c:::ccc·~~ :or -;!-!c J..o·.1e r- s:.•: i..t; 
shovm i=: .. h .. ,:a--::;:1.: a,:, c~~~-.::~ll'C'•.l to :;:e a~""uc.2. :~:..E:;rc 5 [;i v~r~ fer the year 
1S79/CO ar..ct sho• .. n i . .ppe!"lci:_Y. J 5 

SOUR CE THE GLC - AN APPREC ATIO OF THE WORK OF MAINTENA CE BRANCH 
FEBRUARY 1980 

.. 
·'· 
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he Relevance o arisen and aintenance Bud~etary 

Contra . 

Cost comparison between costs of direct labour and contractors 

owest tender prices help to show the maintenance manager whether 

value for maintenance funds allocated is being realised . 

By showing the differences in overall cost per productive standard 

hour of each trade using the DEL or Contract , management decisions 

can be made to use the more cost effective method . Calculations 

depicting extra maintenance expenditure being incurred due to 

~c usion..._of maintenance works by cont r act ·lill certainly help to 

convince the management of the need to execute more work using 

oirect labour . 
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CHAPTER SIX; PRESE 0 

G. 

An important source of basic maintenance information in preparing 

maintenance repair budget is cost experience . Past performance is of 

great value in predicting future costs if its use is tempered by 

considera~ion of variables hose effect is changing or new 

variables that can be foreseen . Among these factors are the level 

of maintenance activity, the age of the building and/or equipment; 

and trends in the cost of labour and maintenance supplies (2) . 

If a maintenance budget is to be based entirely on past performance 

building and labour cost indexes must be apllied to approach a 

realistic forecast; correlation should be drawn between cost 

history and concurrent production levels in case of commercial 

factories . Accuracy of the budget will be increased with the amount 

of detail in examination of historical facts . For instance , the 

repair exoense for pumps can be adjusted for variation in amount 

of usage , age of the pump, etc, in arriving at an anticipated cost 

for pump maintenance . A summation of such cost elements for major 

equipment catago ies will result in a more nearly accurate budget 

than one evolved from across-the-board adjustments to last year's 

performance . 

Another approach starts with a comprehensive study of a plamed 

programme of maintenance r epairs . In this type those cost elements 

which are reaonably Jniform , such as lubrication and inspection and 

replacemen of equipment wi h fixed life, are segregated . 



The remaining repa r cost items are then s udied individua ly, 

usual y by Pquipmen type . By considering a 1 variables that 

ay affect this cost, such as age, expected u ilisation , and 

repair history, a detailed forecast for main enance cost can be 

determined . This approach requires the availability of many historical 

data on performance of equipment and help from the client users 

in an~icipating variation from post use of this equipment . 

The amount of detail and study put into preparation of a budget 

should be controlled by the expected improvement in forecasting 

accurately and the real value of such an increase to the maintenance 

organisation . The agreed general policy in preparation of 

maintenance budget is that the accuracy and detail entering into 

budget preparation should be limited by the anticipated ability 

to perform within it . 

The maintenance budget snould be prepared in a suitable form such 

that it will assist management , as a tool in decision making . 

This wi require breaking down maintenance requirements for the 

organisation over a period of time . The norn1al procedure is to 

prepare long term maintenance programmes and show the expected 

expenditures over the whole programme . Such programmes for example, 

decoration cycles are for a period between five to seven years . 

6 . 1 . 1 . Most Maintenance budgets are catagorized according to 

labour , material and equipment . To achieve such broad 

catagoYization , all maintenance budgets require a common 

unit of expressing the volume of the work content in terms 

of manhours per each job . This will be useful for direct 

labour where forecasts can be made of the total number of 

manhours required in a particular period to cover all the 
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proposed war s in a budget . In job planning, he o~al 

n mber of manhours currently involved ·n maintenance 

must be adjusted according o the anticipated increase 

or decrease in produc ivity and in demands made on 

main enance through the buying of n~~ equipment and plant 

or the scraping o old equipment . To achieve control of 

maintenance fu~ds, the maintenance manager requires a set 

of maintenance standards be to achieved with definite 

financial limits set upon each area of maintenance 

expenditure . 

For the management to see the need for maintenance expenditure , 

the maintenance budget should be realistic , and backed up 

with accurate projections of the proposed future expenditures (2) . 

The budget forecasts should reflect what will likely 

happen rather than what the management would like to happen . 

This calls for an adequate basis of the calculation of 

maintenance costs and concise presentation of the budgets . 

The proposed maintenance expenditure should be subdivided 

in various ways to indicate the nature of proposed maintenance 

work and the associated costs . Possible classification 

may be as follows (7) ; 

6 . 1 . 1 .1 . By categories of maintenance work . This will 

show expected expenditures for minor improvements , 

planned preventive maintenance, corrective and 

routine maintenance and contingency expenditure 

for emergency works . 

6 . 1 . 1 .2 . By type of work 

6 . 1 . 1 .3. By location of where the maintenance work occurs. 
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6 . 1 . 1. 4. By the me hod of execution; Either by direc 

abour where each job is broken into manhours 

per trade, materials and plant OR Contract indicating 

the type of contract . 

6 . 1. 2 . Cost Classification to be adopted . 

Maintenance costs may be classified in a variety of ways . 

Edward and Ray (13) distinguish these costs into three 

categories as follows ; 

6 . 1 . 2. 1 . Committed costs which represent the after effect 

of irreversible decision taken in the past . 

Such costs have a mandatory character and include 

those incurred in compiling with the terms of 

a lease or statutory requirements especially 

for mechanical and engineering plant and equipment . 

6 . 1 . 2 . 2 . Variable or engineered costs which can be 

directly related to the volume of the primary 

activity of the organisation . For example 

products manufactured or sales ; 

6 . 1. 2 . 3 . Managed or discretionary costs which require 

specific decisions in each budget period . These 

are normally estimates compiled of percentage 

increases on historic costs . No proper method of 

calculation is adopted and are purely based on 

personal judgement of each financial period . 

For such costs to be of use in calculating the 

budget it is vital that the probable rates of 

deterioration of the properties are estimated ; 

followed by a detailed inspection to assess 



maintenance requirements and a s rategy to remedy 

the causes of defects worked out . 

6. 2 . Presentation of the Maintenance Budget . 

6 . 2 . 1 . By ark Type . 

Maintenance works fall into two main categories . 

6 . 2 . 1 . 1 . Minor items which individually are of insignificant 

cost but in total account for a significant 

proportion of the total maintenance workload . 

They occur infrequently through user requests. 

These are normally allocated a lump sum figure 

in the budget for each financial year . Financial 

control of such minor jobs is achieved by sub­

dividing the lump sum budget allocation according 

to trades, cost range of jobs and their frequency . 

The basis of such allocation is on past historic 

costs and with constant reviewing a trend is 

likely to be established over a period of years 

to determine an overall pattern of expenditure for 

such works . 

6 . 2 . 1. 2 . Major maintenance works include cyclic work such 

as external/internal decorating and replacement 

or renewals to eliminate high maintenance cost areas . 

These costs can be predicted well in advance and 

the budget allocation for each financial year is 

normally a single item within a broad maintenance 

budget over five to seven years . 



Financial control of such works is achieved 

by determining financial limits for each 

long term programmed jobs and maintaining an 

even distribution of funds flow during each 

financial year . 

In cases where a planned maintenance system 

operate budget presentation may be simplified 

by breaking down the overall maintenance budget 

for the whole period into various percentages 

for each catagory of planned maintenance programme 

as shown below . 

Planned preventive 5 to 10% 

Planned corrective 30 to 25% 

Routine/Emergency 55 to 50% 

Improvements 10 to 15% 

100% 100% 

Source : BMCIS Case Study 43 . 

6 . 2 . 2 . Presentation of Maintenance Budget by location or 

Cost Centre . 

Where a maintenance department covers a large geographical 

region , it is sometimes common to allocate budgets on 

location basis . Even in most process engineering firms 

the maintenance budget is divided among cost centres . 

A cost centres is a goegraphical portion of the plant 

usually represented by a homogeneous production unit(2) . 

Each centre is thought of as operating its own operating 

budget , a portion of which is for maintenance . 



his sys em of budgeting is not sui able .or maintenance 

costs are merely calculated as a percentage of total 

urnover . Proper budget presentation requires estimating 

realistic times for maintenance jobs and setting of 

maintenance standards based on the local knowledge of the 

capabilities of the operatives ond calculating estimated 

labour hours required to carry out maintenance jobs proposed 

in the budget . 

6 . 2 . 3 . Presentation of the budget by method of executing maintenance 

work . 

An adequate maintenance budget will show the volume of 

the work content and the total number of manhours required to 

do such work . Careful calculation of work content is 

vital in breaking down the various jobs into familiar 

ark units and calculating job times for each element based 

upon past performance . This is particularly so where most 

of the maintenance work is done by direct labour . A 

detailed time study to establish norms for such jobs as 

cleaning and the application of work synthetics where 

work study based incentive schemes are used is essential 

in compiling of a maintenance budget (7) . Where maintenance 

work is to be executed by outside contract it is vital to 

earmark such jobs and state the type of contract to be 

used for each contract job . For maintenance jobs the usual 

(7) 
contracts ar~ outlined by Lee as follows ; 

6 . 2 . 3 .1 . The lump sum contract where the contractor quotes 

a lump su price for carrying out the work shown 
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in he ender documents which will be defined 

by written description. specification . drawings 

and/or bil s of quantities . For propPr budgetary 

control purposes a financial limit is set for 

each job to be done using this form of contract . 

6 . 2 . 3 . 2 . Measured Term Contracts involve organising 

work within pre-arranged rates, arrived at compet­

itively, and the contract remains in force for up 

to three years and so provides facilities for rapid 

execution to works order of a series of jobs which 

otherwise might require a succession of small 

separate contracts . This will be allocated funds 

in the budget to whole period with options for 

additional funds depending on local work requirements . 

Annual maintenance programmes for each of the 

three years are prepared and given to the contractor . 

6 . 2 . 3 . 3. Specialist term contracts for specialised 

engineering services form a major item of term 

con~racts . Especially for Area Hospital Authorities 

maintenance budgets should identify how much is 

required in the following financial year to meet 

the services of such specialist term contract . 

6 . 2 . 3 . 4. Day Work Term Contract and small jobs and Jobbing 

arrangements are suitable for occasional work on 

small buildings or isolated sites . An element in 

in the budget should be allocated for such works 

so that the management is made aware of precisely 
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where the money requested is going to be spent 

end how it 111 be spent . 

6 . 2 . 4 . ihe Maintenance Budget expressed in Productive standard 

Hours . 

Work measurement consists essentially of breaking down 

a job into its constituent elements of war and repeatedly 

timing the execution of these elements . The unit of work 

normally employed is the Productive Standard Hour (PSH) . 

This is the amount of work that can be performed in one 

clock hour by a war er of representative skill and experience , 

motivated by an appropriate incentive and who takes the 

amount of rest necessary during the course of his work 

to avoid undue fatigue (14) . The PSH is made up of a 

proportion of isolated work carried out at an incentive 

motivated level of performance together with a proportion 

of rest . This incentive level of performance is known 

as standard performance and is represented by 100 on the 

British Standard Rating Scale . The Standard Performance 

is one third higher than normal performance which is 

represented by the figure 75 on the British Standard Rating 

Scale and which is defined as the performance achieved by 

a worker of representative skill and experience working 

under effective supervision but without the motivation of 

an incentive (12) . The observed times are adjusted to 

give the corresponding times for a rate of working of 100P 

and the result is called the Basic Times (7) . 
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Basic i. e • Observed 
time 

X 
Rated speed of war ing 

100 

All ances for personal needs and for war ing condi ions 

ere added to the basic time to give he "inclusive standard 

time" (IS) . 

Once the basic overall cost per PSH for each trade (painters , 

bricklayers , carpenters , plumbers , electricians, etc) has 

been established as shown in Appendix J1, it now becomes 

possible to prepare the total budget for all the works 

proposed to be executed in the coming budget period . 

:t is essential for the management to set up monthly PSH 

output levels for each trade . To present a budget for a 

particular financial year , a forecast of the number of 

PSH expected in the whole period is es ablished by analysing 

the workload content identifying the volume of PSH required 

for each trade , then multiplying by the overall cost o 

PSH of that trade . Thus to get a budget figure for the 

coming financial year you require : 

6. 2 . 4 . 1 . Forecast number of jobs per week 

6. 4 , 2. 2 . Forecast maintenance work content per job in PSH's . 

6 . 2 . 4. 3 . Forecast effective performance 

6. 2 . 4 . 4 . Percentage for sickness and leave 

6 .2 . 4. 5 . Conversion element to man years at 40 hours per 

man week for 52 weeks per man year (=2080) . 

However the main drawbacks for formal time study on 

maintenance work are the length of time required to achieve 

satisfactory coverage of work for the application of "'ork 

study schemes . Also there is no similarity in maintenance 



joos such that experience gained in one job can be used 

as a basis for calculating the cost of another job . Each 

job is unique and conditions vary each time a maintenance 

defect occurs . 

Establishin~ maintenance budgets using PSH's is only 

suitable for large public corporations and local authorities 

with a big proper ion of directly employed labour force . 

The small maintenance firm employing less than forty 

operatives would incur high administrative costs if work 

measurement schemes are introduced . Large local authorities 

for example the Greater London Council are likely to benefit 

from the publication of a national library of output 

values and other work synthetic data (15) . But variations 

from job to job and from region to region may make such 

data highly unreliable unless adjusted to suit local 

conditions . 

6 . 2 . 5 . Total Occupancy Costs and Maintenance Budget presentation . 

Other ways of calculating the maintenance budgets include 

using total occupancy costs of the building properties . 

This requires establishing the life cycle costs of the 

property . Life cycle costs are the total cost of an item 

throughout its life including initial , maintenance and 

support costs (1) . It involves establishing the costs in 

use of the proper ies ; the total costs of the operation , 

maintenance and modification of a building during its 

useful life excluding the capital cost of any external 

additions (18) . This is based on Historic costs of the 

properties established over a period of time . 
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Ann a_ property costs are ana ysed a d their average 

total occupancy costs per every one hundred square 

metres of floor area are calcu a ed . A typical financial 

statement gives brea down of maintenance expenditure 

(Appendix KJ according to the following elements as 

proposed by he Building Maintenance Cost Information 

Service (BMCIS) . 

0 . mprovements 

1 . Decoration 

2 . Fabric 

3 . Services 

4 . Cleaning 

5 . litili ties 

6 . Administrative Costs 

7 . Overheads 

Source : BMCIS Cost Surveyr (1979) . 

% Total 
occupancy cost 

3% 

4% 

7% 

13% 

18% 

24% 

31% 

While the BMCIS encourages subscribes to send financial 

statements for maintenance expenditure incurred in the 

past years under the above elements, there appear to be 

no general guidelines as to how to calculate and record 

such maintenance total occupancy costs . It is essential 

to calculate maintenance costs for each job and break it 

down to show its volume (total manhours) for each period . 

This may be expressed in PSH and then work out the total 

number of PSH required by each trade and the cost of 
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abour, ma eri ls and overheads . Calculation of 

maintenance overheads may be done by agreeing at the 

beginning of each financial period a percentage o be 

charged of the total maintenance cost . This also will have 

to be established on careful observation and analysis of 

how many supervisory staff are involved in maintenance 

works , and, the amount of time they are involved in duties 

for maintenancemmagement . A case to use past Historic 

overhead costs may arise where there has been such procedure 

to allow for these costs in the maintenance budget . However 

a number of problems arise ; 

6 . 2 . 5. 1 . The use of past historic financial statements 

assumes that there is a standard common procedure 

followed by all maintenance organisations in 

recording and calculating maintenance costs of 

the jobs carried out by the organisation ; 

6 . 2 . 5 . 2 . Even if organisations adopted similar methods of 

presenting the budget , there would arise differences 

in how each firm calculates its costs of maintenance 

overheads giving different percentages for each 

financial year . 

6 . 2 . 5 . 3 . It is supposed that giving a consolidated 

financial statement of past maintenance expenditures 

covering a number of years will help to establish 

a pattern of maintenance expenditure which can be 

used as a basis of calculating future maintenance 

costs and hence the budget (Appendix K1) . This is 

hoped would be used to present a maintenance budget 



or the coming f!nancial period . Bu it 

is quite unlikely in prac ·ce because it is 

based on the assumption that maintenance costs 

ill show a normal distribution pattern over 

the whole period . Variations occur in each 

year and here is no pattern which can be traced . 

Sometimes a general trend is likely to occur 

showing a general rise in the cost of each element 

per every 100 square metres of floor area . 

But the problem arises as to the cause of such 

rising cost trends and for how much longer the 

trend will continue . 

Sometimes costs may rise due to a general rise 

in price level for labour and maintenance supplies , 

or perhaps due to inefficient management techniques 

in organising maintenance labour and methods of 

executing most jobs . 

6 . 3 . Prob ems arising from inter-maintenance Organisation Comparisons 

It is said that there are hardly no advantages in using other firms 

figures in compiling maintenance budgets . Various problems are 

quite evident . 

In many organisations it is difficult to find out where 

work has been undertaken especially where it has been 

undertaken by outside contractors . This detracts from the 

usefulness of maintenance accounting information . 
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hen exactly was he work under aken and in ~hat cond tions? 

The iming of the war can make consider ble difference 

o its cost and the condi ions under which it was carried 

out will also influence cost and the useful life of the 

maintenance work . 

Is the description of the expenditure comparable by he 

firm? The same job may well be put into a different work 

classification now from in the past which makes comparison 

of totals unde r different headings very difficult . Also 

problems may arise as to whether the work description 

and expenditure is compatible with that used by other firms . 

Unless the classification systems used are similar it is 

difficult to make comparisons of similar buildings used by 

simi ar firms in similar locations . 

Methods of allocating overheads related to occupancy to 

cost centres vary from firm to firm and so do the methods 

of applying overhead rates to labour . Differences in 

procedures and convention will produce differences in cost 

where none exist in reality . 

6 . 3 . 1 . Establishing Universal Maintenance Standards . (UMS) ; 

In his ' Indust r ial Engineering Handbook ' Maynar d( 1S) 

advocates the use of universal maintenance standards (UMS) 

o solve the work measurement problems of non- repetitive 

jobs in maintenance operation . It is said that setting 

accurate maintenance standords is too costly to be practical 

requiring almost a one-to-one ratio of time study man to 

maintenance man . Standard Data or time formulas , based 

on time study , offer a better solution . 
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It has been extensive y used in he United Sta es mainly 

here the high cost of maintenance operations has resulted 

in rendering maintenance standards economically feasible . 

The techniques of time study , standard data , and historical 

records have been used in an attempt to develop accu r ate 

st~ndards to represent more exactly the time required to 

do a given job . However , it is not practical to expect 

every maintenance worKer to do a given job with exactly 

the same motion pattern and in exactly the same time . 

Therefore it is difficult to set a standard in advance 

that will be exact for each maintenance job . It is more 

feasible to set a standard based upon a range of time . 

Whereas most maintenance operatives will not accept as 

a fact , that a standard for replacing a valV3 in a pipeline, 

for example , is 28! mdnutes , they will agree that such 

a job can be performed in , say , between 20 and 40 minutes . 

Thus one can follow this principle to set a r eliable 

standard in advance based upon sound maintenance experience 

data . This is the basis of introducing UMS in any 

organisation and will assist the maintenance manager in 

preparation of the maintenance budget in that the standards 

required for each job are already established and eliminates 

the possibility of under estimating . 

6 . 4 . Maintenance Budget Variance Reporting . 

Variance reporting is a system of reporting at regular intervals 

of anY difference between actual costs and those forecast of 
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maintenance operations, ascer aining he reasons for such 

deviations and corrective ac ion ta en based on the reports (4) . 

Examples of causes of variances in maintenance include the 

fo lowing; 

Price Variance, which arises from the payment of prices 

higher or lower than he standard for materials and labour . 

There might be causes of increased volume of maintenance 

workload at a particular period of time or decrease in 

volume of such work which will cause variations on the 

protected levels of maintenance workload in the budget . 

Quite often conditions change and maintenance budgets 

require some revisions to incorporate the new conditions 

not taken care of in the -initial formulation of the budget, 

such as a rise for example from a national wages award . 

Another source of variances from the actual budget is 

sometimes due to conditions of working being below the 

standard laid down in the budget which is mainly due to 

inefficient organisation and job planning resulting in 

fair y low material usage efficiency and lower output 

during productive time . This is a controllable variance 

which depends largely on the skill of the maintenance 

manager in introducing scientific management principles 

in planning and execution of all maintenance jobs included 

in the budget (20) . 

Some maintenance jobs are executed by contract . Variances 

between the estimated tender figures and the contractors 

lowest tender prices usually over and above the estimated 

contract figures may be due to (7) ; 



i . inaccurate es i ates 

ii Unforeseen increases in wage rates or material 

prices 

iii Changes in market conditions affecting tendering 

climate 

iv Delay in starting the war resulting in tenders being 

invited at an unfavourable time . 

The nature of maintenance defects makes it difficult to 

spread maintenance expenditure evenly over the budget 

period . This is partly due to users requirements which 

dictate when to execute a job and partly due to experienced 

maintenance manager ' s skills in strategically planning 

and timing most of the maintenance jobs by contract to be 

done at such periods when there is a downward trend of 

contractors lowest tender prices due to increased competition . 

6 . 4 . 1 . Variance Reports . 

For the variance reports to be useful, the maintenance 

manager should present these in a form of summary to the 

management . An explanation should be made to decide whether 

further items can be executed without ultimately over­

spending the budget and it may be necessary to know in 

addition , the value of outstanding orders for items not 

yet started and for which no financial entries have been 

made in the accounts . After careful consideration of the 

results shown by the budget and actual comparison summary , 

decisions may be taken as follows ; 



6.4 . 1. 1 . o ta e corrective action 1 h regard to maintenance 

expenditure where the budget s andard has no been 

achieved . 

6 . 4 . 1 . 2 . o investigate cases where the maintenance 

budge al ocation has been exceeded by an appreciable 

margin and to consider the implications of such 

results ; 

6 . 4 . 1 . 3 . To adjust the maintenance budget to 

i . correct errors made in its compilation 

ii . allow for the introduction of improvements 

in job methods not anticipated in the initial 

setting of the budget , or for any other 

changes which might have occured in the 

entire maintenance organisation ; 

It is important for the manager to keep a 

statistical record of the variances in terms of 

their size and their incidence for each budget 

period . Such statistics will form a base for 

the manager to explain more convincingly to the 

(21) 
management of the need for more funds for maintenance 

Variance reports should be prepared from financial 

control reports on labour , material and equipment 

costs . Every manhour spent on maintenance work 

must be accounted for . Even maintenance tasks too 

small tc warrant a separate war order should be 

accrued on an open or blank work order number . 

All labour costs should be entered in both monetary 

and manhour terms . 



CURRENT WORK ORDERS ......... 1961 

Cost Work Order 
Description Equip . 

Cent r e Number No . 

526 35992 Replace ball valve 

526 35996 Replace Steam Trap 

662 35641 Repair Wall cracks 

683 35850 Replace rotten floorboards 

701 35672 Remove airlock in hot 
water heater 

Figure 6 . 1 . Material and Labour Cost Repor t . 

Estimated 

Material Labour 

m nhours 

25 2 . 

20 2 

10 6 

150 14 

0 8 

Spent to dale 

M erial Labour 

f m nhours 

25 1 

20 2 

10 6 

150 0 

0 2 

0') 
I 
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All costs should be attributable to a cost 

cen re and hen relevant to an identifiable item 

(2) 
of equipment . Figure 6 .. il ustrates one 

type of report in which labour and material 

costs are reported by cost centre and work order 

number . It can be issued as often as desired . 

Normally it is convenient to print out a monthly 

labour and material report which shows monthly 

and cumulative annual costs for any cost centre 

or equipment . This is possible especially where the 

use of a main frame computer is incorporated in 

financial control of maintenance costs . The 

cumulative yearly report can be filed and referred 

to for historical analysis . It should be constantly 

searched for trends that could indicate increasing 

maintenance costs . The cumulative report is useful 

for budgetary purposes to discover areas that 

require future maintenance expenditure . The major 

advantage of monthly print outs is to locate areas 

either by expenditure or by trend , which indicate 

that they will require amounts of resources other 

than those that were budgeted . A compilation 

of several monthly trend reports could identify 

longer trends . 

In order to appreciate long term changes in 

maintenance cpsts it is necessary either to plot 

the monthly increases or decreases , or printout 

a year end report . 



henever a troub e area is ocated by he 

rend reports the follow up investigation 

should include comparison of accu ulated man­

hours versus accumulated required manhours . 

It is the role of the maintenance manager to 

ascertain the reasons for any large differences 

between the t o . Frequently such a review would 

result in a revision of the maintenance standards 

or a realisation that the equipment is being 

employed to a greater or lesser extent than was 

planned when the maintenance budget was formulated . 

Figure 6 . 2 . illustrates a material and labour 

Cost Trend Report . 



' en 
m 
I 

Cost 

Centre 

Figure 6 . 2 . 

MONTHLY TREND REPORT 

Equip Costs this month Average Costs % Decrease (-) 

No . Labour Materials Labour Materials or Increase (+) 

Material and Labour Cost Trend Report . 
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6 •. 2 . Tools for Variance Analysis . 

Statistical control provides an excellent device for 

interpreta ion of deviations from the established budget . 

I~ de onstrated and proved to top management , application 

of statistical methods for explanation of cost variance 

can appreciably reduce the time spent on variance reports 

without o loss of control . This approach is particularly 

applicable to cost centres where it is frequently necessary 

to defer expenditures or to incur abnormal expense during 

a particular reporting period . If three standard deviation 

or two standard deviation limits are accepted , and if 

reported variances fall between these limits , indicating 

that expenditures are within the accepted control limits , 

further investigation and explanation are eliminated . 

A variance outside the established control limits, however, 

can be observed immediately and indicates the need for 

further investigation . For more complete interpretation 

of the performance of the cost centre, a control chart 

covering year to date performance is of considerable 

value as Figure 6 . 3 . illustrates . 
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6 .. 3 . Main enance Budge s and 'Significant" variances . 

In a maintenance budget, variances of different magnitudes 

ill arise randomly from period to period since it · is 

difficult o budget with absolute accuracy . It 

therefore becomes necessary to decide whether or not a 

particular variance is ' significant '. For some costs 

each budget period can be considered in isolation and the 

judgement as to whether the budget variance is ' significant ' 

can be made without reference to variances of previous 

periods . At times the trend of past va r iances may enable 

a ' significant ' variance in the budget to be anticipated . 

The usual procedure is to expr ess the significance of the 

budget variances as a percentage of he budget . Usually 

the management will decide what percentage in excess of 

budget will be regarded as ' significant ' and then the 

procedure to investigate the cause . Repairs and maintenance 

costs may be represented as an average cost expected over 

the whole financial period in the budget . But the 

incurrence of such costs is normally uneven during the whole 

financial period . So it is the management's duty to 

decide when each variance occurs whether it is statistically 

significant to warrant immediate action . Any maintenance 

cost variance will be statistically ' significant ' if it is 

of such a magnitude that it is unlikely to have arisen 

purely by chance ; for example, where costs are incurred 

probably due to breakdown of an essential equipment for 

instance a boiler or kitchen equipment in a hospital complex . 
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-~ 
UPPER CO TROL LIMIT 

_ ~ LOWER CO TROL LIMIT 

MD THLY VARIANCE 

F M A M J J A S 0 N 0 

CUMULATIVE VARIANCE FOR ONE YEAR 

Figure 6 . 3 . Monthly Variance and Cumula ive Variance 

Report Programme . 
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6 • • 4 . Statistica- echniques in Variance Analysis . 

Statistical techniques employed in analysing maintenance 

budget variances involve applica ions of probability theory 

and the normal distribution . For the analysis to be 

useful it is assumed that; 

6 . 4 . 4 . 1 . 

6 . 4 . 4 . 2 . 

6 . 4 . 4 . 3 . 

The octual maintenance costs which are compared 

with the budget are drawn from a single 

homogeneous population comprising of all 

maintenance costs of the organisation ; 

The Maintenance budget for the financial period 

in question is the mean (arithmetic average) 

of the population of total maintenance costs(ZZ) 

Any variations from the busget arise from 

causes which the management can act upon to rectify . 

These assumptions make it possible to say that the total 

sum of all maintenance costs may be assumed to be normally 

distributed about the mean (the maintenance budget) . 

- 3 1 2 
X 

Figure 6 . 4 . Normal Distribution for Maintenance Costs . 
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= The Standard Deviation 

X The mean (The budget) . 

The standard deviation is given by the following 

(22) 
formula and denoted by the symbol ~s" 

Variance is 

1 
52 A - n-1 -

1 
n 

2: n-1 
i=1 

therefore 
n 

L 
i=1 

2 
(x - x ) 

i 

2 
(x - x 

i 
) 

therefore the standard de~iation is ; 

Variance 

(22) 

(2).) 

( 22) . 

The standard deviation is found by calculating the 

deviation of each maintenance cost for a particular period 

from the mean X i . e . the budget . 

Maintenance costs ; these deviations (x . -x) then are 
~ 

averaged by summing and dividing by "n" (the number of 

observations within a particular financial period) . 

Since the standard deviation measurs the spread of the 

maintenance costs about the mean (budget) it follows that 

95% of the budgEt variances should fall within the range 

of the mean (budget) plus or minus 1 .96 standard 
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deviations; and 99 . 8% within mean (budget) plus or 

minus 3 . 09 standard deviations . On this basis 5% 

and 0. 2% control limi s can be established for measuring 

the significance of maintenance budget variances . This 

can be graphically represented on a variance control 

chart as shown in Figure 6 . 5. 

6. 4 . 5 . Variance Control fhart~ . 

Variance control charts can be employed to present the 

control limits and the actual maintenance budget variances . 

In figure 6 . 5 . the maintenance budget control limits 

are based on a standard deviation of 5% of the total 

budget . It will be seen that in figure 6 . 5. there is 

a trend of unfavourable variances close to the 95% 

control iimits . For this particular information to be 

of value to the management the upward trend of adverse 

variances would have to be noted and detai ed investigations 

initiated immediately before the 'significant ' adverse 

variations occur . The particular use of this variance 

control chart is to enable the maintenance manager to 

isolate significant maintenance cost variances and to some 

extent help to identify possible future ' significant ' 

variances to be anticipated . 

The principal indications of 'significant ' maintenance 

cost variances are; 

6 . 4 . 5. 1. The variance is outside the control limits 

as in period g· and 10 in figure 6 . 5 . 



6 . 4 . 5 . 3 . 

6 . 4 . 5. 4 . 
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Several Variances especia ly if following one 

another consecutively near the control imits ; 

An undue number of variances above or below 

the budget . In both cases six of the first 

eight variances are above the budget , but a 

significant' va iances does not occur in both 

cases until period 9 . 

A trend in the variances , as in periods five to 

eight in Figure 6 . 5 . 

It is important to adopt different control limits for 

the various categories of maintenance costs . For 

example, a 3% variance from a budgeted cost of £100 , 000 

is more cr itical than a 10% variance from a budgeted cost 

of £1000 . In other words , there is a need to consider 

the ' absolute ' as well as percentage variance when 

establishing control limits . 

It is advisable for good maintenance management policy 

to establish 90% control limits (i . e . 1 . 64 standard 

deviation from the mean (budget) for major maintenance 

cost items . But for minor maintenance items of maintenance 

costs 100% control limits (i . e . 3 . 9 standard deviations) 

may be considered quite sa~isfactory . 

6 . 4 . 6 . How raliabl are statistical techniques iEl establishing 

variance contrcrl limits for maintenance expenditur~ . 

The use of the statistical techniques outlined requires 

the calculations of standard deviations to determine the 

variance control limits . This can be done by analysing 
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records of ac ual pes performance levels, provided 

the causes of deviations from pes expected levels have 

a so been recorded . However it pre-supposes what happened 

in the pest period is necessarily representative of the 

future . This may not be the cese for the following reasons; 

6 . 4 . 6. 1 . Standard deviations of past maintenance costs 

6 . 4 . 6. 2 . 

are likely to be unsuitable for establishing control 

limits for determining whether or not future 

budget variances are statistically ' significant '. 

Where there have been changes in such factors 

as the method of preparing budgets ; organisation 

structure and overall managerial policy towards 

maintenance ; 

Calculation of the standard deviation is based 

solely on the likely level of the causes of 

such deviations . There is hardly any objective 

method to establish them . All the calculations 

for such deviations are based on the practice 

of examining variances plus or minus a fixed 

percent figure of standard maintenance costs 

based on past experience . 

Even though the above points try to invalidate their 

usefulness . variance control charts can still be of 

considerable value to management for they depict trends 

in maintenance costs in a particular period regardless 

of how their control limits were established . It should 

be emphasised that the main purpose of setting the control 

limits is to determine lfJhether the trend is significant . 

This is what is vital to the management for it will take 



into consideretion in future decision making policies , 

the results shown by reports comptled using the results 

of variance control chert . 



PART THREE 



CHAPTER SEVE 

Budgetary control procedures for maintenance funds in the Property 

Services Agency (PSA) in the Department of the Environment (ODE) 

and the Greater London Council (GLC) 

7 . 10 Budgetary control procedures for maintenance funds in the PSA : 

Objectives of the PSA 

The PSA's general aim is to meet its client's requirements 

effectively , economically and in accordance with the Government ' s 

policies for the conservation and improvement of the environment . 

In the light of these policies the PSA aims to advance standards of 

design in new buildings and existing properties by providing 

advisory and specialist facilities to central DOE on the policy 

issues, design, technical and industrial developments and other 

matters affecting the construction industry . The PSA ' s territorial 

organisation in so far as work services are concerned , is organised 

(23) in three management levels at : 

(i) Territorial Headquarters , 

(ii) Area Offices , and 

(iii) Oistric Works Offices (OWO) . 

It is at the OWO level that repairs and maintenance, operating 

services and some m.inor new works, alterations and additions are 

programmed and carried out , as well as some site control services 

for other levels of the organisation . Typical area office and 

OWO organisation structures are shown in Appendix B and C respectively . 



The ~~0 is the principle point of contact with PSA's clients within 

his district . He is answerable to the Area Officer for overall 

efficient management of his district and is expected to 

maintain a critical review of the various methods made available 

to him for executing work . His responsibilities will generally 

include(231 : 

7.10 . 1 The management and economic use of the properties, resources 

and services within the district . 

7 . 10 .2 The administrative , financial and technical control of all 

work delegated to him and the subsequent allocation of 

priorities in jobs and in staff time to his supporting 

staff and oversight of the detailed work produced by their 

activities . 

7 . 1Q . 3 The preparation of annual estimates, exercising financial 

control of the bulk allocation of funds to the district 

within current delegations . maintenance of financial 

records and compilation of financial and progress returns . 

7. 10. 4 Overall supervision of the Building and Civil Engineering 

(8 & C E) and Mechanical and Electrical (M & E) planned 

maintenance systems throughout the district . 
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7 . Q. S Management . supervision and control of the district direct 

labour force (DEL) ; oversight of the DEL planning and 

control scheme and productivity scheme; the maintenance of 

an appropriate standard of workmanship and output ; and 

control and economic utilisation of the districts• motor 

transport vehicles through one of his supporting officers . 

7. 11 The day- to - day maintenance and operating services througho ut the 

gover nment estates are carried out by contractors or DEL . The 

PSA ' s poli cy for the use of DEL is the DEL should be employed to 

under take maintenance work and minor works in two categories : 

7 . 11 . 1 Where wor k has to be done by DEL for security reasons or 

to meet other special client requirements , for example 

when shift wor king or rapid response time is essential ; 

7 . 11 . 2 On work at places where contractors are not available or 

cannot pr ovide a r egular service . 

Procedur es for the planning and execution of the work and for controlling 

performance are laid down in the ' Planning and Control of Directly 

Employed Labour , Manual of Procedures ' . The procedures require that 

the time for all DEL ark be pre-measured and the work planned to 

ensure that the most effective use is made of the workforce and that 

the necessary support services will be available . The DEL manager . 

who is normally a professional and technical officer responsible for 



the D , contra s the productive and support labour force and is 

responsible for the planning and execution of the work carried out 

by DEL . Control documents provided to enable management to monitor 

DEL management are : 

7.11 . 3 Weekly DEL load statement (form W 2271), prepared by the 

planner to advise the DEL manager and higher management of 

the quantity of work overdue from the past week, the labour 

capacity and work issued for the current week and work 

planned for future weeks . This form merely acts as a 

trend indicator with a view to foreseeing future maintenance 

problems . 

7 . 11 . 4 Labour control summery (form W 2272) . Compiled by the 

line supervisor each week from the work dockets for work 

not started during the current week but which will be 

started during the follmo~ing week . Work dockets for work 

should be returned to the planning foreman for re­

programming . Totals from the forms are entered in cards 

and on the weekly DEL load statement . 

These documents provide sufficient information for performance to 

be assessed and the problem areas identified but it is the 

maintenance manager ' s duty to locate the causes and take the 

appropriate remedial action . 
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For budgeting purposes DEL is divided into three groups : Productive . 

Support and Static . Productive DEL are those directly engaged full­

time o: almost full time on he execution of maintenance war 

services . Support DEL are those not directly engaged on work 

services but whose support is essential to the proper execution of 

those services . These include apprentices . storemen . storekeepers 

and their assistants . drivers of transport and plant . Static DEL 

are those engaged full time on services of one type . for example 

operating services . usually charged against a single cost code . 

7.12 MAI TENANCE BUDGETING AND INCLUSIVE LABOUR RATE 

The inclusive labour rate is an hourly rate which is applied to 

the actual hours worked by Productivie DEL . A close review of the 

rate is kept after its initial calculation and adjustments made 

whenever necessary. The inclusive labour rate may be applied on 

an area organisation or DWD basis . The stages by which the 

inclusive labour rate is calculated are as follows : 

7. 12 . 1 The total cost of Productive and Support DEL in a financial 

year . 

7. 12 . 2 The total productive hours of productive DEL during a 

financial year (this can be obtained from work dockets W 1933 

produced during the year) . 

7 . 12. 3 Divide 7. 12. 1 by 7 . 12 . 2 equals labour element of new inclusive 

labour rate . 



7 . 13 . 
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7. 12. 4 The total cost of stores purchased and plant for a 

f nancial year (this is obtained from the suspense account 

returns ) . 

7 . 12. 5 Divide 7 . 12 . 4 by 7 . 12 . 2 equals stores element of new 

inclusive labour rate . 

7 . 12 . 6 Transport element is calculated by the DWO by dividing the 

hire charges of vehicles allocated for DEL purposes by the 

regional transport offices by the forecast number of 

Productive DEL docketed hours . 

7 . 12 . 7 Then 7 . 12 . 3 plus 7 . 12 . 5 equals the new inclusive labour 

rate for financial year . 

It is on the basis of this inclusive labour rate that the DWOs 

compile their maintenance manpower budget for the DEL in the 

district . 

EXECUTION OF MAINTENANCE WORK IN THE PSA 

Execution of maintenance works by use of the DEL accounts for only 

30% of total maintenance workload in a PSA District Works Organisation. 

The rest of the work is done by use of contractors . Today the 

total cost of maintenance operations to the PSA is between three 

and four million pounds per annum. A typical DWO normally operates 

with a two million pound maintenance budget . In addition to using 



the DEL , the exec te most maintenance jobs by arranging 

specific contracts for major items with contractors, by raising 

jobbing orders for smal er items on local firms and very commonly by 

raising orders on a building contractor at fixed rates subject to 

subsequent measurement by a quantity surveyor. This is a measured 

terms contract . A typical measured term contract.works order is 

illustrated in Appendix M. The contractor is employed , after 

tendering in competition , to carry out work ordered by PSA within 

a defined geographical area and financial limit for a fixed period 

of years . The method offers significant advantages in cutting down 

the time required to commence work as it is not necessary to invite 

tenders for each job . However , considerable PSA staff resources are 

necessary in ordering , measuring the value of the work done and 

processing payments . 

A disproportionate amount of effort is involved when the work comprises 

small value repetitive minor maintenance items . These small 

recurring items are reasonably predictable and on that basis the 

PSA have developed a method of incorporating into the contract a 

lump sum element whereby the contractor agrees to undertake a 

range of mtnor maintenance jobs for a fixed sum of money which is 

. (23) paid to him by monthly ~nstallments . The significant advantage 

of the method is that it provides a substantial administrative 

saving to the PSA for the inclusion of the lump sum maintenancne 

element . obviates the need for PSA to raise orders to the range of 

minor maintenance or subsequent measurement and separate payments 

for individual items . The range of work covers such items as 
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defective door locks , broken g ass , le~king ~ter pipes which do 

not require a high level of technical e pertise o identify and for 

which therefore PSA staff involvement is unnecessary unless problems 

arise . The only major snag with this kind of arrangement is the 

contractor meeting certain response times and various priority 

jobs. Financial control of such contracts is limited up to any 

single item not exceeding £250 (at 1980 prices) . Quality control 

of such works is necessary in the sense that there is an 

overriding requirement for the contractor to maintain the properties 

to an acceptable maintenance condition . A typical specialist term 

contract draft order is illustrated in Appendix N. 

7.14 Funding of maintenance work is done on annual allocations for each 

DWO . Each year the DWD submit their budget proposals to the area 

organisation showing their proposed budget for that year . To give 

a concise budget they require initial inspections of all properties 

in the district and then plans are drawn up based on the various 

conditions of the properties . Some priority classification is 

adopted in deciding which jobs should be included in the maintenance 

programme . 

Elaborate budgetary procedures in the PSA are not adopted . Most 

district works officers submit their bids on the basis of analysis 

of past allocations . Usually a five year period is taken to establish 

some past trend and this is then used to project future maintenance 

requirements . Each budget allocation is essentially similar with 

slight increases to cater for additional stock of properties to be 

maintained and increases in prices (for inflation) . 
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7. 5 Maintenance centro procedures on work priority clessific tion , 

response times. performance standards, etc . , for DEL and contract 

work is left in the hands of the site supervisors and 0 Os and 

contractors . It is the effectiveness of such control procedures 

which culminate in reducing ineffective costs of maintenance . 

Planned maintenance systems for Mechanical and Electrical Services 

are adopted in the PSA . Appendix L illustrates planned maintenance 

systems for M & E Services 1n the PSA. However , the actual 

implementation of these procedures is left in the hands of OWD . 

This assumes that they are well aware of management skills required 

to supervise and manage the DEL force . A need for short term 

refresher courses in organisation of planned maintenance systems 

is vital for such officers if they expect higher productivity 

levels of their tradesmen . 

It is commonly accepted that in as much as makir.g good effects of 

neglect , improper maintenance and misuse of the building. the 

vital point to reduce maintenance costs is at t~e design stage 

where design defects can be avoided . There appear to be little or 

no involvement of the DWO in the design team of 1ew works within the 

entire PSA set-up . This will inevitably lead tc higher maintenance 

costs due to lack of design feedback from the f~ald on the 

performance and behaviour of certain building ma~erials . 
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.16 Why are DEL maintenance costs high in the PSA? Maintenance costs 

for DEL in the PSA tend to be rather high due to a number of 

reasons . These may be: 

7 . 16 . 1 A lot of non-productive time caused by excessive travelling 

from job to job ; waiting for instructions and/or materials; 

and failure to gain access to premises . 

7. 16 . 2 Improper work methods resulting in more time being spent 

on the job than necessary and/or waste of materials . 

7 . 16 . 3 Lack of motivation on the part of the operatives . 

7 . 16 . 4 Changes to the nature and scope of maintenance works after 

comrnencement . 

7 . 16.5 Lack of an efficient system of recording and controlling 

costs . 

Though prod ctivity schemes have been tried to improve DEL efficiency, 

there is no substantial improvement and most of the maintenance jobs 

are mainly being given out to contractos . However, executing jobs 

by contract is not a better substitute for DEL if the only criteria 

for doing so is to reduce costs . Increased maintenance costs are 

likely where: 
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(i) Inappropriate tendering procedures and contract 

arrangements in relation to the type of work and 

prevailing market conditions are adopted, 

(ii) Improper execution of work due to lack of proper 

supervision , and 

(iii) Where there are no adequate safeguards in the contract 

to ensure that the work is carried out in accordance 

with instructions and the provision of suitable 

remedies in the event of non-compliance . 

Hardly any efficient costing system of maintenance works is done due 

to this swing to let out most of the works to contractors . Maintenance 

job costing is vital for budgetary control purposes for it provides 

a basis to compare DEL costs and their efficiency levels and also 

to highlight its usefulness to the management in maintenance 

organisation . However, it is vital to point out that a low tender 

may be the result of inaccurate estimating or a deliberate low pricing 

with the intention of cutting down the quality of the work . Cost 

comparisons are even more difficult for no two maintenance jobs are 

absolutely similar; differences in the nature of the job and 

conditions under which each job is executed make it fairly difficult 

to adopt cost comparisons in the PSA 



7.20 Ma"ntenance Budgetary Control Procedures in the Greater London 

Council, Housing Department. Maintenance Branch 

The production and cost control section o~ the maintenance branch 

forecast the direct labour manpower budgets by trade and district 

in advance of the preparation of annual estimates in July each year . 

The manpower budgets are subsequently reviewed during the following 

January and are adjusted in the light of the latest work trends 

prior to operation for the financial year commencing from the 1st 

April each year. Appendix 0 and E show central office organisation 

structure and a typical district maintenance management structure 

in the GLC . 

7.21 The Basis of Calculation of the Maintenance Budget in the G. L. C. 

The cost control section maintains records of incoming numbers of 

repairs requests and estimated workloads . The records covering a 

number of years give a reliable indication of the trends past and 

present and thereby the likely forecasts for the future . Greater 

weighting is given to more recent results of performances and any 

sizeable trends carefully investigated . The budgeted number of jobs 

for the following year must also take into account the following 

factors : 

7.21 . 1 Changes in numbers and types of dwellings in the estate 

for example the purchase of scattered older general 

properties will increase the number and size of jobs . 
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7.21 . 2 Maintenance service standards prepared for he financial 

year . See Appendix H. These standards specify the 

average job completion times in each trade discipline and 

the maximum acceptable job completion periods . Changes 

to these standards could affect the likely number of jobs 

to be completed each week . 

7. 21 . 3 Variations in incoming number of jobs . There are weekly 

variations in the number of incoming jobs requested by 

tenants and from other sources due to seasonal fluct ations . 

and emergency situations . Low input can be offset by 

adopting planned maintenance programmes for routine 

maintenance as well as planned preventive maintenance . 

Peaks of work which cannot be economically programmed for a 

fixed direct labour force can be covered separately by using 

term contractors . Normally all annual estimates include 

a provision for this situation . 

7 . 21 . 4 Work arising from pre-painting surveys . District technical 

staff undertake a survey of property in the year prior to 

the year when external painting is programmed . The survey 

identifies all maintenance and repairs required to bring 

the property up to the council standard before painting is 

carried out . The work is detailed on job tickets which are 

fed into the planned maintenance programmes . Figure 4 . 6 in 

Chapter Four illustrates the job ticket system for the GLC 

Housing Maintenance . All work must be completed by the 1st 
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April before commencement of the current external 

painting programme . The budgeted number of jobs takes 

account of the known requirements of the pre-painting 

repairs . 

7. 22 Maintenance service standards set out a number of routine maintenance 

programmes which must be completed each year. All districts maintain 

records of the number of units covered by each programme . These 

are checked by the central technical division and used by the 

production and cost control section to establish the number of jobs 

for routine maintenance work . Appendix E shows a typical District 

Maintenance Organisation Structure . The Branch Workstudy based 

incentive bonus shceme measures the work content of all jobs completed 

each week . Records show the average work content per job for each 

trade in terms of productive standard hours (PSH) per job . Using 

the records plus a careful examination of anticipated trends, an 

accurate work content figure can be forecast for both repairs and 

routine programme work. Total workload is calculated by multiplication 

of the forecast number of repair jobs for each trade and district and 

the numbers of routine programmed jobs , by the forecast average work 

content per job produces the total workload in terms of PSHs . This is 

normally calculated as a weekly figure . Appendix J1 illustrates 

an analysis of overall cost per productive standard hour in :he GLC. 

7. 23 The painting and decorating work load is calculated from four areas 

of work : 
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7 . 23. 1 External painting programme is besed on five to six years 

cycle . Districts maintain records of the dates when each 

property was last externally painted. From these records the 

district staff list all properties due in the budget year 

programme. The total number of all dwellings to be 

externally painted during the budget year is forwarded to 

production and cost control section by the District Works 

Manager. 

7 . 23 . 2 A high proportion of dwellings which have a change of 

tenancy are redecorated before reletting . The control 

prodcution and cost control unit maintains records of the 

number of dwellings redecorated as they empty in each district 

each week. These records , suitably adjusted for any policy 

changes in respect of rehousing , provide a reliable indication 

of the numbers of empty redecorations likely in the budget 

year. 

7. 23. 3 Internal programmed redecoration . Districts maintain records 

of the dates when each dwelling was last redecorated and from 

these prepare a list of all dwellings due in the budget year. 

7. 23 . 4 Some redecoration arises each year as job ticket work , usually 

associated with other trade repair work, for example repaint 

new windows . The maintenance branch is also responsible for 

redecoration of communal areas and facilities , for example 

drying rooms, laundries , clubrooms , entrances , lobbies and 

common staircases . 
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Total workload for painting and decorating is calculated in terms 

of PSHs per week per trade . Using these records plus a careful 

examination of anticipated trends for the budget year, en accurate 

maintenance work content can be forecast . See Appendix JS for a 

typical distric overall cost per PSH illustration in the GLC . 

7. 2 CALCULATIO OF DEL MANPOWER BUDGET 

In calculating the numbers of direct labour operative and supervisory 

staff which are required to carry out the total workload , provision 

must be made for absence due to sickness and holidays . On average 

20% of the available gross hours are lost for these reasons and this 

allowance is included in the final Manpower Budget calculations. The 

main trades manpower budget in the council is calculated from the 

( 11 ) following formula : 

Number of men required J W/ EP.'I S(_"'• _ G X C X 100 + ,_ 

where 

J = Forecast number of jobs per week 

w
1

c = Forecast work content per job in PSHs 

EP = Forecast effective performance 

NOTE EP PSH 
X 100 

Gross Hours Workd 

S/L = Percentage for sickness and leave 

(= 2080) 

C = Conversion to man years at 40 hours per man week for 52 weeks per 

man year 2080 
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In addition o the main trade budget provision has to be made for 

indirect sta~f that is first line supervision . mates , general 

labourers , stores , etc . A detailed main trade manpower budget is 

established ~or each district and indirect staff are added either 

as a ra~io to main tradesmen or according to the number of depots , 

stores , etc . and general geographic size of the dis~rict . See 

Appendix J1 . 

7. 25 Calculation of total cost of DEL after determining the manpower 

budget required to carry out the estimated work load for the 

fa lowing financial year , the cost of this labour force is 

calculated and the following factors are taken into consideration : 

7. 25 . 1 Basic wage plus bonus including performance trend of trade 

team; 

7. 25 . 2 Overhe~d charges ; 

7 . 25. 3 Establishment and staff on-costs ; 

7. 25 . 4 Material costs . 

The current .eakly wage , including average bonus earnings for all 

operative trades is calculated by the cost control unit . The cost 

of indirect support staff is added to each trade in proportion to 

the support rendered . Appendix J6 shows a typical district overall 

cost per PSH for each trade . To obtain the basic annual cost of 

each class of operative, the weekly cost is then multiplied by the 

estimated number of weeks of productive work that is excluding annual 

and sick leave and public holidays in the year . This figure is 

currently at 42 weeks . 



Overhead charges are added to the labour costs, as a percentage 

addition. In addition to costs included in overhead charges, a 

further percentage addition (currently calculated at 10% of labour 

costs) is made to cover the salaries of administrative , professional 

and technical ; executive and clerical staff employed on maintenance 

activities . 

The estimated cost of materials is calculated in conjunction with 

Finance Branch on the basis of current expenditure. The total cost 

is spread over the various trades in proportion to the estimated 

volume of material usage per trade . 

The basic cost per year of each trade , with the addition of over­

heads, on-costs and material costs, is multiplied by the numbers 

of staff in the manp oer budget to produce the total estimated cost 

of the DEL . 

7. 26 The DEL is responsible for about 75% of the overall workload . The 

remainder is put out to contractors . Contract work may be term 

contracts based on a schedule of rates for which competitive tenders 

are invited annually , mainly for specialist works and also trade 

supper . District works managers control their day to day operation 

and are empowered to invite tenders and arrange small contracts up 

to a limit of £2 , 000 . Other contracts cover mainly major maintenance , 

remedial and improvement works, which , by virtue of its scale or 

specialist character cannot be dealt with by DEL . Each district 

manager is required by July of each year to submit their contract 



requirements for the next financial yeer • 

• 27 A er fina adjustment meetings to review estimates with war s 

managers have been held , and the money actually available for the 

ensuing year is known , allocations are made on all activities to 

the districts to ensure that standards are met and to cover: 

7. 27 . 1 Cost of the required direct labour force . 

7. 27 . 2 Cost of the contract war which has been agreed as necessary 

to cover the priority jobs in the works programmes . 

Expenditure for direct labour is charged by applying a standard 

rate for each trade in each district to the number of standard 

minutes worked on a particular job. This is shown in a job ticket . 

Expenditure for contracts is charged against relevant quotas in 

accordance with contract orders issued. The expenditure committed 

up to and including the month concerned is determined by the date of 

the order , the amount of the order , and the completion period indicated 

on the order. 

7.28 Budgetary control of maintenance funds is achieved by keeping a 

constant check on expenditure as shown on monthly priorities from the 

computer and maintaining a record of contract expenditure against 

quotas using the copy of all orders issued by districts showing 

running tota s of local expenditure against the various quotas . 

Where financial provision is not sufficient reference is made to 

works managers to cover it by savings elsewhere within the budget 



of the dis~rict concerned . Omissions and addi ions o contracts must 

be ful y documen ed . All site measurements and calcu a ions are 

recorded , signed and dated and retained for audit . All variations 

must be covered by the issue of a variation order. I the sum of 

variat·ons is likely to cause the contract s m to be exceeded , an 

immediate report is made to the senior Assistant Director. 

7.29 There is a strong emphasis for use of DEL in most of the GLCs 

maintenance works . They have over 226,000 dwellings comprised of 

some 134 , 0DD flats , 77 , 000 cottages and 15 , 000 miscellaneous 

properties (mobile homes , prefabricated bungalows and general 

properties) . Each repair is entered onto a job ticket . Work arising 

from over 800 , 000 job tickets is completed annually . The maintenance 

branch has a current expenditure of well over £60 million per year . 

There are over 4, 000 operatives of all trades, supervisory and technical 

staff in 18 districts . About 85% of all job tickets repairs are 

carried out by direct y employed labour. In an effort to retain 

operatives and improve efficiency the GLC management introduced a 

work study based bonus scheme . This they claim has led to improved 

output as shown in Figure 7. 1. To aid the maintenance branch in 

assessing further the efficiency and the usefulness of their large 

directly employed labour force , cost comparisons are done between 

cost of executing maintenance jobs using DEL with contractors ' lowest 

tender prices. It is claimed that " figures audited by the Treasurer 

for 1977/78 show that it would cost the GLC an additional £9~m per 

year if the housing maintenance work now done by direct labour were 

to be placed with term contractors at the lowest tender rate ( 11 )., . 
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However, the overall efficiency of a dirac labour force cannot be 

judged on the basis of the result of en individ a 
(8) 

competition . 

A di rect labour force is not able to balance gains on one contract 

against losses on another and the single criterion of cost can be mis-

leading unless it takes into account all the benefits . Another point 

to take into account is the fact that planned maintenance requires 

continuous work for the operatives so that there are no major 

fluctuations in job availability . It would be difficult to evaluate 

efficiency of such operatives on each and every job by tendering in 

open compet·tion with outside contractors . This auld result in 

disrupting maintenance planning and the flow of all jobs scheduled 

in a maintenance programme . 
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EFFECTIVE PERFORMANCE (E . P. ) 

TRADE REFERE CE PERIOD CURRE T SCHE E 
I CREASE 

1965/66 Traditional WOR STUDY 80 s 
eon us Scheme SCHEME 

Painters 56 107 91% 

P umbers 38 103 171% 

Bricklayers 25 104 316% 

Carpenters 26 100 284% 

Electricians 37 108 192% 

REFERENCE PERIOD ANNUAL LEVEL 
1965- 1966 1979-1980 INCREASE 

PRODUCTIVE 
STANDARD 4, 022 , 250 4 , 075 , 957 Average 
HOURS (PSHs) 

increase 

LABOUR FORCE 6, 250 3, 236 in output 

per 
OUTPUT/ 

OPERATIVE 643 PSH 1260 PSH operative 

= 200% 

FIGURE 7. 1 Typical improved output resulting from introduction of 

workstudy and allied management techniques for the main 

building trades in the GLC 

SOURCE GLC Housing Maintenance : an appreciation of the work of 

Maintenance Branch , Februar y 1980 Edition) . 
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C. APTER EIGHT 

In this final chapter of the study I will outline the general 

grounds in building maintenance budgetary control systems which 

call forth a great deal of criticism. .I will describe ways to 

improve the present building maintenance budgetary control 

systems . Such descriptions of the various improvements will 

form the basis of the recommendations and conclusions of this 

study . 

8. 10 CRITICISMS 

In describing the budgetary process for maintenance management , a 

number of basic characteristics have been identified as the major 

sources of criticism. They include the following: 

B. 10. 1 Arbitrary Aids to Calculation of Maintenance Costs 

The aids to calculation of maintenance costs are said to be 

arbitrary and quite often irrational . It is pointed out that even 

when statistical methods are applied in forecasting maintenance 

costs for future budgets are applied - the costs of collecting the 

maintenance data required to aid in such calculations outweigh by 

far the benefits accruing from such an exercise . It is further 

argued that at times it is safe to accept the status quo - to 

allocate budgets solely on historic costs with an increment for general 

rise in price level allowed every budget period . 
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8 . 10 . 2 Lack of Co-ordination of Various Objectives ·ithin the Budget 

There is usually a lack of co-ordination of various maintenance 

objectives within the maintenance budget and this normally results 

in the total neglect of the consequences OT deferred maintenance 

jobs . This is particularly so when a failure to arrest a specific 

defect when it is first identiTied leads to incurring large 

expenditure of maintenance Tunds in the future . 

8 . 10 . 3 Lack of Appreciation of Broad Objectives in Formulating Budgets 

Usually the people involved in the preparation of maintenance budgets 

lack a general appreciation of the whole maintenance process in the 

organisation. Their roles are considered to be excessively narrow 

and often concentrate on allocating funds for jobs with the sole aim 

of merely sw·tisfying the immediate needs of a particular group of 

users/tenants. The strategic plans are rarely made to preserve 

the organi sation ' s properties thr oughout their economic life . 

8 . 10 . 4 Arbitrary Determination of Maintenance Frequencies 

Determination of frequencies for each maintenance operation is 

criticised on the grounds that it is arbitrary and there appear to 

be no particular basis on which these are established. Questions as 

to how often you require to redecorate externally or internally 

depend upon : 
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a . the age and size of the building, 

b. the organisation•s maintenance policy, 

c . the type of function the building serves, 

d. the number of users, 

e. the level of expsoure of the building elements to direct 

sunlight , strong winds and rainfall especially to pairltfilms 

and other finishes . 

These factors are rarely taken into account in establishing 

re-decoration cycles of buildings . 

8.10 . 5 Difficulties in Estimating Appropriate Maintenance Standards 

Establishing maintenance standards is rarely spelled out in the 

organisation's maintenance policy . Such omission in the overall 

policy means that it is the duty of individual maintenance managers 

to establish maintenance standards for each maintenance operation . 

It is difficult at express maintenance standards in precise terms . 

They are normally expressed by fixing of upper and lower limits of 

acceptability of each maintenance job. However, the assumption here 

is that maintenance defects will occur at a uniform rate of 

deterioration . This is rarely the case and fixing of such arbitrary 

limits will require an analysis of what is an acceptable standard to 

the users . There is thus a need to establish standards tied to 

authorised expenditure limits which should be related to the expected 

results of doing each job in terms of user satisfaction . 
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8. 10. 6 aintenance Costs in B dget 

How maintenance costs are expressed in maintenance budgets is subject 

to general criticism that they are not expressed in uniform units . 

These may be either in Productivie Standard Hours or total occupancy 

costs per unit of floor area or a straight percentage of the 

organisation ' s overall gross funds in a year . Most organisations 

express these costs as a percentage of the total budget for the whole 

organisa~ion . This percentage is arrived at by analysing past 

allocations and then expressing these as percentages of previous 

budgets . The major weakness of this calculation is that there is an 

underlying assumption that good maintenance management policies 

on budgetary control were adopted . It assumes that there were no 

cases of gross maintenance under-funding in the previous budgets . In 

large maintenance organisations with a high proportion of operatives 

it is common to introduce work study based incentive schemes to motivate 

the operatives and eventually increase their productivity . Maintenance 

costs for each trade may be calculated in terms of Productive Standard 

Hours for an operative . Maintenance job times are calculated and the 

length of time it takes an operative of a particular trade (carpenter, 

plumber , etc . ) in each job is recorded . The cost of doing a job using a 

particular trade is normally expressed per each productiva standard hour . 

Annual forecasts are used to prepare maintenance budgets once the jobs 

proposed to be carried out in the budget are known and calculations as 

to how much it will cost are known as well . Lack of universally 

agreed format of expressing maintenance costs for budgetary control 

purposes makes inter-organisation comparison difficult . The purpose 

of such comparisons is to help ~he management to know how well it is 
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doing compared with other similar maintenance organisations . This 

is vital especially where the organisation aims to get value for 

each pound of maintenance fund s . 

8. 20 RECDMME DATIDNS 

Introduce Management by Objectives in Budget Compilation 

Adoption of management techniques such as management by objectives 

will provide real assistance in maintenance budgetary control systems . 

The whole idea behind management by objectives is that objectives 

should be specified and that management and workers should agree on 

the results by which the workers are to be judged in accordance with 

these objectives . At each level objectives are formualted , discussed , 

agreed to and passed up the hierarchy to the management . This will 

require the maintenance manager to establish maintenance standards 

by which performance should be judged of each maintenance job and a 

det ailed plan for improvement of performance in all maintenance works . 

For budgetary control sufficient information should be provided to 

the management and operatives of proposed jobs in a budget show ng 

how much is expected to be spent on it and how long it will take to 

complete the work. This will assist in working out acceptable times 

of completion of jobs and planning for the work throughout the 

whole period so as to achieve an even cash flow of maintenance funds . 



- 27-

6 . 20 . 1 Establishing Maintenance Standards 

Ma ntenance standards should be established for each job and 

potential acceptable levels for each type of maintenance job 

clearly defined for each property . In setting up these standards 

it is essential to ensure : 

8 . 20 . 1. 1 that the establishment of authorised expenditure limits 

of each type of maintenance is known and that the limits 

set are related to the anticipated return or gains to be 

derived from the achievement of the stipulated standards . 

8 . 20 . 1. 2 that there is a system of assigning priorities to the 

various items in the maintenance budget so that the less 

important items can clearly be identified . This is 

particularly vital for planning of maintenance work to 

spread over the whole budget period . Priorities should 

be assigned to show when a particular job should start to 

be done and estimated completion dates . The use of a 

priority sequence shows when the job can be done . For 

example : 

1 . Priority 1 - will designate emergency works . This 

priority covers any work that must start 

within twenty-four hours after the need 

for it becomes apparent . 

ii . Priority 2 - will designate work that must be started 

at a given time to prevent further damage 

occuring . 
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iii . Priority 3 - will cove jobs other than 

emergencies . It can also cover 

additions and alterations 

necessary to improve the condition 

of the building or its performance. 

Jobs within this priority are started 

within seven days of the time the 

work order is written . 

iv . Priority 4 - designates all work not covered by 

any other priority. Jobs in this 

classification will be started within 

thirty days of the time the work 

order is written. 

8 . 20 . 1. 3 that there is a defined procedure to be adopted in determining 

maintenance frequencies of maintenance jobs . The methods 

for doing this involve the use of past maintenance data 

over a set period so that a trend can be established of how 

often certain defects occur in certain properties . Analysis 

of past job tickets and works orders issued to contractors 

over say a ten year period will be useful to establish past 

expenditure patterns of the organisation. By use of 

statistical methods it is possible to determine the rate of 

increase in the maintenance budget each year within the set 

period of analysis . Such increases may be due to an 

increase in building stock requiring more funds for particular 

maintenance work, or due to existing stock of buildings 

requiring higher maintenance costs to maintain them to 



8 . 20 . 1. 4 
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acceptable standards especia y o d buildings: or 

due o merely increases due to a sharp rise in the 

general level of prices especia y in an inflationary 

economic climate. Proper plann ng 11 ensure that 

items requiring frequent attention are included in a 

planned preventive maintenance programme. Use of 

such trends should be made wi~h some reservation 

however , for the underlying assumption of using past 

maintenance data is that good maintenance management 

techniques in the control and execution of jobs were 

used. Some high costs are likely sometimes to be due 

to : 

a . bad job methods adopted; 

b . incorrect entries for labour manhours and 

expenditures by difference trades ; 

c . lack of records of physical consumption and 

expenditure by different types of materials , and 

d. incorrect records of actual utilization of plant 

and machinery in the past . 

that a systematic approach is adopted in forecasting 

the probable costs of deferring maintenance jobs 

proposed in the budget . The maintenance manager 

should be able to predict the consequences of 

various maintenance alternatives likely to occur due 

to failure to allocate funds for a particular job 

when it is most economic to execute it . The 
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probabi ity of sucn cos s being 1 curred in the future 

should be made clear to the menagemen so that before 

any cuts of maintenance funds are made. i is left in no 

doubt of the full consequences of such cuts . For plant and 

equipment comparisons should be made using discounting 

methods to show economic consequences of either replacing 

or repairing a particular component . Statistical methods 

of probability can be applied to predict occurence of 

certain maintenance defects especially where these show a 

uniform pattern of occurence over time. Due to the 

uniqueness of their nature . small and quite irregular , 

maintenance jobs do not confirm to a distinguishable 

pattern . However , with a careful analysis of cocurences 

of such small jobs over a period , a discreet pattern is 

most likely . This is what should be taken into account 

in predicting occurence of small maintenance jobs but not 

the individual job pattern which normally is quite 

irregular . 

Intensive Survey to Determine Maintenance Needs 

For forecast with some degree of certainty the various amounts 

required for each maintenance operation proposed in the budget , a 

careful assessment of the initial property of the organisation is 

needed to ascertain the various requirements of each property . An 

inspection report or manual is essential to record findings of such 

a survey and the proposed actions to put such properties to 

acceptable stanoards . This requires the skills of technical 
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o~ficers with proper knowledge of the various estates and the 

nat re of ~ark required in each . Once such data is recorded it 

is necessary to carefu ly plan the maintenance ark oad ·n a pattern 

such that it is easy to identify which jobs fall under planned 

preventive, routine maintenance programmes, emergency works and 

improvements . An initial assessment as to ho much each 

category will cost is necessary especially when there are not 

sufficient funds to cover all the proposed works . The maintenance 

budget should show how the proposed works will be executed either 

by direct labour or contract. An even distribution of the work load 

is recommended all the time so that there is no one time the direct 

labour force is overloaded with lots of pending work orders or left 

to stay idel for months . 

8 . 20 . 3 Introduction of Life Cycle Costing 

Life cycle costing techniques should be adopted to show tota: 

occupancy costs of each maintenance operation over the whole 

period of the budget . This involves converting the maintenance 

expenditure flow on a particular job to the present value at a 

chosen discount rate to give a discounted cash flow of that job . 

This will help to show with more accuracy the amounts expected to be 

spent each period and help to plan jobs more evenly throughout the 

budge~ period . For maintenance it is good practice to envisage a 

longer budget period than the usual accountants period of one year . 

Usually a maintenance budget should be spread over a five year 

period with annual provisions allowed for in the short term budget . 

Maintenance budget planning should be based on this long term 
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maintenance budget for five years evenly distri uteo to avoid 

rregular maintenance expenditure fluctuations . Maintenance 

expendit re profi es for individual maintenance jobs may be 

unevenly distributed but a combina ion of several maintenance 

operations costs profiles will show a more even spread of 

maintenance expenditure. This should aid management in deciding 

how much should be allocated for maintenance expenditure in the 

particular proposed budget . 

6. 20. 4 Development of a Budget Manual 

For a good budgetary control system in maintenance it is 

advisable to d~velop a budget manual which sets forth : 

6. 20 . 4. 1 the objectives of the particular budget . These objectives 

should be in tune with the overall objectives of the 

organisation . 

8. 20 . 4. 2 the part which maintenance budgetary planning and control 

plays in the accomplishment of these objectives . It should 

be precisely stated what the particular budget is aiming to 

achieve in terms of better conditions of use of a property , 

improved user satisfaction which may indirectly contribute 

higher levels of production or lower costs to be incurred 

in subsequent periods in future . 

8 . 20 . 4. 3 the specific procedures to be followed in the preparation 

of maintenance budgets . These will include initial 

survey of all the building stock , establishing of maintenance 

standards to be achieved , ranking of all maintenance jobs 

in various planned maintenance programmes , routine , 
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emergency maintenance and improvements . Then establishing 

control limits for each job and corrective measures to 

be adopted in cases of under or over expenditures . 

8. 20 . 4. 4 the preparation of variance reports to record deviations 

from the budget establishing their causes , and the size 

and incidence of such variations . Records of these should 

be maintained for comparisons with actual budgets . 

0. 20 . 4. 5 the reports comparing budgeted and act al performance 

should be prepared to assess the efficiency of the 

management . Various effective performance measures should 

be adopted especially where there is a large proportion 

of directly employed labour . Costs comparisons of 

executing maintenance jobs by use of direct labour and 

contractors could be made to show which of the two methods 

is cost-saving for the organisation in the long-run . 

8 . 20 . 4 . 6 the functions and the role of the maintenance manager as 

a maintenance budget officer and his relationship with 

the various levels of management in the development of the 

system of maintenance budgetary control . 

8 . 20 . 5 Budgetary Control and Evaluation of Managemen Efficiency 

Maintenance budgetary control systems can be used as a basis for 

control and evaluation of management efficiency by comparing the 

estimates proposed in the budget with the actual expen1tures incurred 

over the budget period . The control embraces every expenditure 

incurred in maintenance jobs . The chief value of a maintenance 
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b dget as a control device will be realised through the effective 

use of reports and meetings to discuss progress . Reports should 

be compiled showing annual and monthly budgets . actual expenditure, 

the variance between actual and the maintenance budget and usually 

the percentage variance. If such comparisons show "significant" 

variations , some comments as to their definite or probable causes 

should be included in order to assist the management in taking 

appropriate action . Such maintenance reports should highlight the 

essentials and deviations and possibilities for improvement . These 

reports should show for example: 

8. 20 . 5. 1 what the maintenance expenditure should have been ; 

8. 20 . 5. 2 how closely the maintenance manager came to meeting the 

expected level of expenditure or by how much such level 

was exceeded ; 

8. 20. 5. 3 whether there is a significant trend of improvement in 

terms of performance compared with past budget periods 

or not : 

8 . 20 . 5. 4 establish a means of explaining the maintenance cost 

variances so that a thorough knowledge of their causes 

can be used as a weapon to guard against further cuts 

of maintenance expenditure . 
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6. 20 . 6 Use of a Computer for Budgetary Con~rol 

Use of operational aids especially the use of a computer will improve 

the flow and quality of maintenance budgetary information . To 

'ntroduce a computer requires a good maintenance management information 

system. The effectiveness of the system depends entirely on the 

maintenance manager ' s ability to make use of the reports and 

information produced for budgetary control which is likely to result 

in : 

8. 20 . 6. 1 shor ening the maintenance planning cycle by removing much 

of the manual calculation . 

8. 20 . 6 . 2 improving accuracy of maintenance expenditure forecasts 

by effectively using the power of the computer. 

8. 20 . 6 . 3 continuous maintenance forecasting being made possible 

by speed of calculations . 

8. 20 . 6. 4 spot analysis of maintenance expenditures and capacity t~ 

question results and examine assumptions on the maintenance 

expendi~ure input data . 

8. 20 . 6. 5 the possibility of evaluating expenditure alternatives of 

each maintenance operat.ion and bring into easy access through 

visual display units the data and computational procedures 

used to compile the maintenance budget to the management 

whenever required . 

Maintenance managers need to know the current maintenance work load 

backlog and performance record for comparison with the budgeted 

expenditures . Facilities which can be provided by the computer is to 

produce : 
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a . backlog summary report hich 11 provide an n~ ysis of backlog 

of war on hand for the next one to fifty-t ee period; 

b. completed work order repor containing info 

orders completed during the eek; 

ion about a 1 work 

c . maintenance delays report giving information on the cause of lost 

time and showing the hours lost , per category , related to total 

hours worked; 

d. exception report which pinpoints all work orders that have , for 

example , exceeded predefined limits such as : 

i . job behind schedule by specific amount . 

ii . job over or under predetermined performance percentage 

levels . 

iii . job over or under predetermined estimated cost levels . 

The computer offers opportunities of analysing maintenance costs 

and establishing maintenance expenditure trends and incidence of 

maintenance budget variances and also show the effects of alternative 

budgetary choices . A properly written computer programme will 

substantially reduce the number of human errors which inevitably 

creep into calculation of maintenance costs . Figure 8. 1 illustrates 

a suitable maintenance information flow for financial control in 

maintenance . 
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CE BUDGET TIMETABLE 

In addi ion to introducing a maintenance budget manual as recommended 

previously. a maintenance budget timetable for each period should be 

ntroduced so that at each particular time during the whole budget 

period, the management and the maintenance manager and personnel 

involved in supervising and executing various jobs know what to do . 

This timetable may be divided into various stages . Each stage may be 

broken down further to show how much is expected to be spent each 

time and how long each operation should take. 

8. 28 I CREASED USE OF VARIANCE REPORTS 

To achieve any significant control in maintenance budgetary control 

it is recommended to use more extensively variance reports . Variance 

reports are necessary to pinpoint areas where expenditures are out 

of control . They give lists of categories of maintenance 

expenditures which are greater than or less than some percentage 

range hich is established by management . Usually it is good practice 

to choose a common figure of say all expenditures in excess of 110% 

or less than 90% of estimated expenditures in the budget must be 

explained or justified . In this way jobs that are outside the range 

are systematically brought to the attention of the management . 



- 39-

To summarise in order to achieve good maintentance budgetary control 

proper maintenance management is essential . This requires a 

mai~tenance management inform~tion system which · 1 1 provide 

management with a series of repor s for maintenance planning , 

performance of maintenance ark and control of maintenance costs . 
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APPE OIX A 

Devon Area Health Authority Maintenance Management Struc ure 

SOURCE : BMCIS- Case Study 396 1980/81-93-11 . 

The Area Health Authority has the following management structure: 
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The structure from the District Works Officer downwards is 

basically repeated for four districts . 
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APPE DIX 8 

The PSA Area Office Organisation : The following cnart shows a 

typical area office organisation for the administration , control . 

planning and execution of development and maintenance works . 

AREA 

OFFICER 

KEY : 

B & C E 

M & E 

SOURCE 

DESIGN/PROJECT 

TEAM 

~ MANAGEMENT TEAM 

ADMI ISTRATION A D 
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~-~L-----' 

DISTRICT WORKS OFFICE 

(OWO) 

B & C E and 

M & E 

DRAWING OFFICE 

Building and Civil Engineering Works . 

Mechanical and Electrical 

OOE/PSA - District Works Office Code , February 1981 
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8 & C E 

The PSA District Works Office organisation . A typical DWO 

organisation is shown in the following outline : 

8 & C E 

8 & C E 
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Work by DEL 
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DISTRICT WORKS OFFICER 

M & E 
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Work by DEL 

Foreman Foreman Planning 

Planning Planning Foreman 

B & C E M & E E 

EO Admin 

Clerical 

Officers 

Clerical 

Assitants 

SOURCE DOE/PSA- District Works Office Code, February 1981 . 
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10 . 13 11. 94. 1.81 + 17.9 4.08 , 759 "i39 , 854 

11J . 88 23. 50 8 . 62 + 57 . 9 398 , 170 :;,:132 , 2::!5 

1.:. .25 14. . 67 O. Lt2 + 3. 0 . 506 , 521 212 , 739 

12 . 4.5 }0. 11 17. 66 + 1111.8 210 , li55 3,716 635 

13. 85 10. 92 2. 9::; - 21 . 2 100 , 722 - 295 , 115 

,~ .0DITIO."·iL COST Il' Dim:cT LABOlill \ OI'.K hiRE TO DE DO."'£ BY CO.:TIECTO~S £9,128,005 

'l'hc nbo•c fi~urcs h<!ve been calcul[ltcd using the Contr.:tcts in f":rce: 
during 1979 / 80 . 



-.- h. 2. _..:.___!_· __ , ________________ _ fl. 

Occn ions l ucla r1l 
JOD DESCRIP1'IQ,r Jol.l Workst\\dy .!inutcs 

Occnrr d Colle per Job 
in Hod 1 

I 
1L.m: • ·o . / 

~~~'~dul • I 
I 

'lo al 
l'Oolu iv 
t. 1 11 tl 

Hour 
"'13 X 5 

hU . --
53 I'i -t 2 ncv: butt hinges t.o cupboard door . 76 CD/D 23 29 . 1- . !t. 73 . 
:;;, U~;)l\:Cc uall, catch or cupboard cutch . nt2 r.n/G 1l ' 11~ . 20 . t . T5 . 
( .. 
~ } E:\SC ·.·t ·rnnl door \d thout. 1' movnl . 378 FJ>/A 6 37 .8 . ) . ) I . 

( .-
ll\1 F. L 2 11 (!\~ hut,t hiugcs ;,nr{ r -hong ~:o:terna.l door . 11'22 F.D/F ItO !:!SJ. :;- . >. :;o . 

261. /t7 . 37 . 2'1. I 
··- Rt)::;<:>V0 dcf~c t.ive ent1·ance doo1·, .fit new on 2 bu.t.ts . 2L2 En/G 711 u, 

;)~) }': t, l·.'t:llin~ t•m lJll)rti~(! ni••i11. 
"" 

] r t.ch to c:dsting door. :llJ. L.'/F 3 19 -37 . 13. J (, , 

711 fl.cl:\CVC lc!'el.!t i vc lc~ .. tcr plate nud fix new. 77 ED/ l 33 lt2. )~ . . 8) . 

~8 . 97 . I '• · . . 75 Pit new \H:u lh • r Lo, rd to ll w door . 1J8 ED/IC 1t 

77 Fi f. riru lock Lo ll w lloor. 130 L /C 2 62 . 8- . 8. -· •. 

/o Fit. nc\,. 6-s..::r .,, holt to nc\v dcor . 10 1'/K 15 2.)0 . 1. 7. 

79 lolt sofcly chnin to nc,,• cxt.rn~l door . 6 ED/1-.' 9 0 . 90 . o.-r; . 
1 ~-. L'C\G'C loo s ~ •loor f !'ill !\~ . ( per fL·ing ) 552 DF/ B 73 - 0. 5. 51. 

~0 . ') .. . 21. ( ). (., Tul{<' 0~. , c•lne nnu l'C-h:ltl~ p.1ir of gnragc doors . 13 1 CltO 95 
I 

1;1 1 I I !:mg ncu c·xtl'!rnn l (! tl pl~ •H' !' <1 or vrrunshcd uoor or go.tc . 1J9 T/n l.t2 8} . o. -,- -.) ) • ~ ) ,I . 

JC:O I 1 ~'"' t' \.~ • . .J sil!':lc !>UL1l' to lc·'t·:cd nud raced doo:;- . I .tit MC/ +HC/B 7-5 5-50 . 3-7 . 
29 - ~7 - ) . 1 ~ -

15 . l) . r. t')., 
• - I • 

15 . 15 . 

101 

I 
~~ ! l ~; '· c::~.:t ~n1nl L . -ldngcrl. door Ol' gnt af cr r~movnl . 6lt ·r/n 28 

j }~ .. TI•·rl('~· platit.ie \~ . c . l:lcnt . 101 hC/A 9 
1:35 

i 
I 2-picc<· pl astic 101 I~C/A C) I nt~·.,, I•' . C. scot. --·- ---~-- 2573 -8:2 . ----

. '()t\! : thi. 
I ~ , , L~ 
1'~1~ :::_ ______ -----------------::---:-----L------.J__ __ _ 

\ j ' ' '· 11 t 2..!..!_!~ X :J 00 -- 1' , ~'·1 • ' 1 < v rnge JOu o O\vancc perc en uge = ( ) 'j, ./'i.,-
1~/t S~l 1 s Ave. h'Ol'l content • 

1'<11,(:. 1 r .s .n•s. + 1.1 . 5/i% = OV(!!'all totnl of 2573 . ~2 . + l_t . 51t~ = 2691 PrtJdltctivc Standard Hours . 

----------------------------------------------------------·------
' ... \ " 



Pl'l' l\tc•l' J,ond u Coun i 1 TTott tng D ptn tm nt n •n n Brunch 

r•ry • C ,/;T ~v~oe:e: or ypical Work TRADE Carpe 1-"-ry 

2. I 
•1. 

1---·-- --1-/. 3· 5. 7. ------,----------------------------------------~--~---1--------~--~---4---------~--~---l-------~ 

':·~)n\ 

,.; ,c~lll c 

!t/ 1. 

:; . 

7. 
8 . 

10 . 

J 2 . 
1. ,, • 

15 . 
J () • 

17/19 

20/30 
!; -

h' 

lt8 

:50 

~i. 

~) "~ 

JOU DESCRIPTION 

Re-cord bottom sash , ( Double bung ). 

Re-cord top und bottom snsh , ( Double bung ). 

Rcplnce cloubl hung sash fastener . 

E. sc hopper/fanlight snsh without removing . 

r. •:ll'lVC sash, rnnc\·.' hinge-s , case emu rc-hnng . 

R<>move nnd rc-fj 1.. fnnlight quadrant stay . 

n l!l()VC anti r c-fj 1.. Innlight coru cntch . 

l'<· ~ . CiiS~'·IOCll t sash 'd thont removal . 

J1 ... ·• •' •J\'(! c:.t~l'lll•~nt.. ~~sh Ci l 2 nc,·t h ·n!"~S end re- hang. 

Tir·;:,uV,! n:H] rr1pl t\CC r. .. S~ntcnt stay . 

n ·plurc H~cl.. l on of <lfl!•lar,ed s1.i.le or rnil. 

Hc·u:oYc olu ,ttll .fif. ne11 <lrnining board . 

, 1":~1'~"' ,1·n 11 l1cnr L' when rt!IJla.ci ng dt·aining 'Loard . 

I .L'i :. a nil f i. C1·nme ,~ork nnd .front b t h panel. I . 
I !::Hsc dool' '~i L!Jout t·cnwv,,l. 

I Fare rlonJ' nnu hin~c recesses nfter r movnl. 

L::s<' cupltolu·d door ,,.j l..ltOul.. rcroovul . 
.. -·------·--·------- ----

Occnsions Standard Total Fixed 
Job Horlcstudy linutcs rod ·c ivc 1----------- --f 
OccwTcd Code pet· Job Stnntlnrd 
in }lotlcl 1JO\l · 

17 
69 

155 
336 
78 
72 prs. 

118 

380 

57 

335 
51~ 

303 
1}.1. 

165 

1~3 

DU/A 
DH/C 

nrr/J 
IIF/A 
m'/c 
IIP/G 
HF/H 

CS/ 

CS/C 

CS/F 

\•~t/C 

DD/SA 

DB/13 
RP/D 
ID/A 

IID/0 

CO/A 

9 
15 
l.t) 

11 

48 

:11 

100 

6 

5 

(o( ) I) 

hO . 

9 . )) . 

56 .35 · 
2} . 25 . 

8/J. 00 . 

55 -90 . 

11t . lt0 . 

/fl . )0 . 

82 . )3 . 

3 . 95 -
. 61 . 1J~L 

'59~ . '3 ). 

2i~j . 00 . 

15 . )0 . 

11 . 90 . 

23.h2 . 

CC'st. 
p·r Job 

q .J?. 

e. 2 . 

1 . '• · 
2.0). 

, -­-·I )• 

) . 1:: . 

2. -r,. 

- _,, 
.,! • J -· 

.. . G. 

2} .75· 
1 . Ja . 

18.11 . 

'If) d 
Ct'"' 

-I 

I 1 

c:. .. , 
3· 

60 . 
~ 5.20 . 

<i - 0 . 

t '-- ,., • 1 J .. ~- . 

7 j • :2 

2 (,_r, 

_,, . 1) . 



n iun C. un i 1 Ht)lt j 11:• iJ • • 2 1 ~ ··--IX J3 
.h.; t•'lhlt n·.wch 

• r ~ t ·- a·· n-=-· ~ "' ! v ,;J ,;:) 

----------------------~~-----------------------------------COSTS .-

A 

li,c. 

[rho • 
\'e "d es 
!use 
e.x:cl sivcly 
lb: one 
!crade. 

SPORT 

TIL \DE 

11 . 

PAIXTIKG 

12. 

RRIC~G 

11! . 

PLUI-IDIKG 

15. 
ELECTRICAL 

16. 

GL.AZIT.G 

18. 

FE:\CI:.\G & 

13dg.-Up . 

C'hiclc 
Class 

1. 

2. 

3· 

1. 

2. 

3· 

1. 

2. 

3· 

1. 

2. 

:;. 

1. 

2. 

1. 

2. 

:; . 

1. 

2. 

:; . 

25. 1. 

GfUID~~~G 2 . 

:;. 

Class 1 fird & E: ~ort.s 

Class 2 - Tr~n~i & Sirnilnr 

Class 3 - Hc·t ·i, J ' '·h! cl c 

£55· per \(Ct'l· 

£8) . JlC.L' '1\'eek 

£121. per ,. k 

.'o, of Total Tot· 1 
Vehicles Co s t per CosL per 

2 

2 

3 

7 

5 

10 

1 

5 

2 

2 

l 
I 

\:eel· IHonth 

£166 

£359 

£800 £)200 

£550 £2200 

£1880 

£166 

£166 I !:66~ 

'I o tal 
l" . S . II's . 

9330 

2747 

5073 

1581 

3175 

0/H<'atl .All ~c:~ -:. 
Cost per o 
P. S.H . Trade 

11 

12 

13 

0.6) 

0. 88 I 15 

I 
1.19 16 

18 

0.21 25 

DUST & 2. - - - - - i 26 . 1. - I I 
jDRU"\ Ch\G . 3· l - ! ! 

----------~. ----------4---------~------~~------~,------~--------~~ -------~-----
l I 1 • ~, J, • I I • ~:- 1.. \L I . I 

tavs •onr .\TL TP-\DES I ' 
1 2. 7 £:"0(3 ~:itJ-2 ~7{U2 0 . !] 

IYchic le: .· I 1 

~l·=~~~.:=~-~~~~:o=,·=1:~i~====~1=·~L=-~-3~·==~j~--=·-~- ·~~--~==- ~'--====·~· .. ~'~==~··=l-~.J=~~L=.==='·==~- ~~L~--~-------J 
AIL 



_) 
------·-----------------------------------------·--

Cost per P. S .H . --
11 

-
I P. S . II . 2 . 83 2 . G 5 3. 5 

1 .18 1 . 08 1 . 54 

Cost per P. S.H. 

T'~:!rsonnel 

in Group 

A 
ll'eclly 
• 1o . of 
Personnel 
in Group 

B c 
Cost per ,. otal 
Person Cost per 
pe!' \>eel· I 1\eck 

Ax B 

D 
1'o tal 
Con. per 
mont.h 
C .·I.~, or 5 

1 o tal 
PSll's 
ns 
Im!icnt o 

Sec or &: ~8152 .I .' 11 
0 .her 16 + 2 £137 2h66 9861.~, All c ·c 1 ... 0 . )·i. ·-xc ept 

~~------~-L-·a_b_ou_·r_c_r_s __ +-------~--------+-------~------~T_r_a_d __ 1_1 !Tr~de 
276 2 - - ·--

DRI 'ING 
'Irans . Sup . 
Drivers 
Driv~""S Hates 

8 £176 1408 All . 0.20 AJ 

Painting 
Sup . 1 220 880 9330 

11+16 o ..... ly 0 •09 11 e:. jG 
St"PC.­
\1SORS 

SL"PPORT 

!-Ire . & 
EST A. 
CfrA GCS 

Gardening 
Sup . 

B.T.S. 

Distri ct 
C/ha.Jlt!.S 
& Clerks 

1 

2.5 

6 + 2 

• iot Applicable 

£220 

£190 

220 

550 

1520 

9550 

880 

2200 

18352 
6080 All e.·cpt. 0 . 33 

'frarle 11 

38200 
27682 

All 1.)8 All 

Materials, Equipment & Stores Oper3tives D r. -Cost 

11 12 14 15 16 18 25 TOT."',..L 

1 

------------~-----+----T---~----~----L---~~--~----~---~-------
1 ()41 I 9782 11191 ~ 12950 

--------------~----~--·~· ----·-r----~----~----~----~-- ' 
I. I I I ! ,· •)-r.J~.., ::no 27't, 2/'J-'t 1 5a73 , ~·.~91 5:11 ::;;-;?_1 ____ 

1

_-:.!._._-_ _ _ 

i 0.79 I ) . )(i j tt .-0,-:i -,-_-.))-t l.GS 13 . 37 / . 8!1 J~·-'_'2 ___ 1_= __ .L._:-.. -
I -1'."' I I 18 I .;:· i ,..,_,,,· ____ '_vr_. _T_r_;tl~_2.1 - 13 1•'! -~ 11) _ _._..:_ .-- __ _j__ _____ .. 

4185 

APPENDIX J 2 



GLG Housing nee Proc 

JOB TICKET SYST M 

ORIG INA.TOR_S.-Fil~~·-l'---. 
MAINTENANCE I 

COIITilOl COPY 

T ADES 
Weeks 

1 2 34 56 78 
~icklay!L_ __ 

OPERATIVES COPy ~~--------,~--J.--;~~:.:.:..::~~-+-H--t-H-t-+-1 
I 

~ Carpenters 
- I-

I Plumbers 
COMPUTER 
IIOTIFICATION COPY 

..__ JOB T ICI<ETS 

Job ick t 
COLO UR S 

White 
S t andard 

Yellow 
V Iuers 

Green 
lnl erim work 

Blue 

mpty properties 

ial works 

meroencies 

Electricians 
Glaziers 

_._ 
Operatives 
Bonus Claim 

BONUS 

CEN RE 

VALUES ~- Ope±lves ~Day Sheel 

BONUS INPUT 
TO COMPUTER 

E R SECTION 

MANA FM N Nll 
r-

NIOI 
A Sl IAN 

Job Ti cket I J 

Programme 
pigeon holes 

-·- "'1 _+ H 
c;) 
c 

WORKS MANA ~ 

0"1 

. 

~ 
TAM CIIARGEIIANO OJ 

I 

JOB ICK ANA Y I 

\ 
I 



- ------ --
r; •. " • ~~r L !don Council 

J\.naiysis of Overal Cost per Producti e Sta dard ~our 

--l·--· 2 . 
....:--~----

l . I ?,\T,'TI:nS 

--·-

> I :nrcn .. ')1· :ns 
I 
I I CAP..i? ~- 'l"Ul 

i PJ ,tj:.fJil:.'HS 

1 :: r.c: rncr 
I 

' • ; c: l..\1. : u:s 
l . ; . ,.,.' "("/'' 

' . : .... ! • . • t •> 

i Cifltl,! . 'f:HS 

s 

AJIJS 

d. UP 

l . I fJU:>'l' d. lll!J \I1'S 

i 
I ··-- · 

I ) . lt . 5. 

B ::~ic n· rcct .. Tr1l<lc 
C:osL Labour Sup•r-
pC't' PSIT On-Cost risors 

-· -
2.88 L 18 0.09 

~.G~t 1.08 0.16 

3-75 1 . 5lt 0.16 

3-96 1.63 0 . 16 

3 - 5~ 1.45 0. L6 

11.27 1. 75 

I 
0. 09 

3 , 1J7 1.112 0. I G 

2. 2lt 0 .92 0 . 28 

- - -

-
6. 7- 8 . 8 . 9. 

8s t.nl1 , Trauc 
Support Driving Labouring &: Hisc . 'l'rnnsport 

Chcu gcs 

N.A. 0.20 N.A . 1. 38 . A. 

O.jj 0.20 0.5~ 1.38 0.2/t 

0.33 0.20 0. 54 1.38 0 . 52 

0-33 0.20 0. 5!J. 1.3B o. G3 

0.33 0. 20 o. 5 l 1.38 0 .88 

0.33 0 . 20 0 . 5~ 1. 38 . 19 

0.33 0 . 20 0. 51 1.3~ 1.23 

0. 33 0. 20 0 . 5/t 1.3S 0 . 21 

- - - - -

10 . Jt. 

Gcncrnl TrcHlc 
Trnnsporf dn •ri o.ls 

& Sf or •s 

o. J 5 0 .79 

0 . 15 - . 5G 

0 . 15 1,, 08 

0 . 15 2- 55 

0.15 L GS 

0.15 3-37 

o. 5 . H2 

O. lJ o. 1~ 

- -

,·o·~ f.~ ·: Til<· 0\.•(!r}a'ncl Costs included nbovc nrc taken from the d Lail tl nnnlysis sbcclD , sec J\ppcm :ccs J\2 .. ::i · 

In t; oluom 13 the 2% nllo,,·ccl for Capital Buploycd is a provisional estimate . 

. ., 
,t._ • I .:.; . 

To nl ')V" I '• 11 

c st Cost/ Sll 
per ~11 J u: . ~,. ~ .... 

lf;~qli ft } 
, ,.~:p ln~· · ·J 
I ·--·-· 

6 . 67 . (, • . 1) 

10.~ 10 . I " 

t'> t'! 0 -· ' -· J 

11. ]~· I 1 . ;l1 

10 . :;~ 
I 

10 . r:-

11-27 ·5) 

J6./0 ·- -• I , 

6. ')7 6. -

- -
L_. 



perat.~on.s of Service 

• 00 DRY RISERS AND ALL 
FIRE FIGH!ING 
EQUIPMENT 

FN!quency 

Twice per 
year 

12.00 ELECTRICAL RE-WIRING 25-30 
years 

(Renewal.s) 

3.00 RENEWAL OF GAS WATER 25 years 
HEATERS 

301/13 

Relationship to 
other operations of 
time allowed to 
complete operation 

Check dry-riser to 
ensure that all 
val•res and fittings 
are io position and 
undamaged. Check 
all ho~e reels and 
fittings and all 
fire extinguishers 
to ensure that they 
are fully charged 
and securely fixed. 

Resulting work to be 
programmed 
immediately. 

Arrange for fire 
prevention officer 
to check at the 
appropriate 
i!lterTal.s. 

Or as agreed on 
.special renewal.s 
programme. 

Or ~ agreed on 
special renewa~.s 
programme. 

376/4035F /VA 



.00 Refuse 

.01 

.02 

Cleaning of hoppers 
on sta.ir~es and 
access baJ.conies 

(a) Clean dust 
chute chambers 

(b) Chute cut offs 

8.00 Horticultural Work 

8.0 

8. 2 

8.03 

8.04 

Grass cutting 

Hedge cutting 

Hedge splitting to 
30" high x 10" wide 

Winter Programme 

Frequency 

3 times 
each 
year 

3 times 
each 
year 

3 times 
each 
year 

Every 9 
working 
days in 
normal 
growing 
periods 

Twice a 
year 

1/5 each 
year 

Yearly 

301/11 

Re l ationship to 
other operations of 
tim allowed to 
complete operation 

Check to ensure 
hopper seal working 
correctly, check 
ventilation and that 
the chute lining is 
in a sanitary 
condition. Any 
grease or other dirt 
to be removed by 
approved treatment. 

Paint internally or 
wash down as 
specified. Any 
defects to be 
reported to the 
Works ~~ager for 
action. 

Repair immediately 
any defects or renew 
cut off. 

Reduce to 7 working 
days or less in peak 
growing periods or 
increase to 0 
working days in slow 
growth periods of 
drought. (M1 to be 
consul ted) • 

April/ May and 
August / September. 
Cut only once 1n the 
year following 
splitting. 

5 year programme. 
Bet. ween 
October/~..arch. 

As agreed by 
Horticultural 
Manager (M1 ) 



Frequency Relationship to 
other operations of 
time allowed to 
complete operation 

9. 0 Iruspectione and Servicing of Mechanical Plant, 

9.01 

9.02 

Woodworking machinery 
(including Timber 
Treatment Plant, 
compreesed air Plant 
and Equipment, Dust 
Extractor Plant) 
and all other machinery 

(a) Daily 
insp­
ection 
a:s Pro­
cedural 
Note 
M3/306 

(b) Not 
exceeding 
6 months 
periods 

10.00 PLAYGROUND EQUIPMENT 

10.01 All Playground Daily 
equipment including 
boundary fencing, walls 
gates and ground Monthly 
surface 

10.02 Exhaustive condition 5 yearly 
tests on playground 
equipaent 

301/12 

Give immediate 
attention to any 
defect or servicing 
required. 

To be inspected by 
the manufacturers or 
his agents (Supplies 
contact) at intervals 
not exceeding six 
months. Correct any 
defect immediately. 
Unserviceable 
machines shall not 
be used under any 
circumstances. See 
Procedural Note M3/306 

Visual inspection by 
Caretaker. 

All playground 
equipment to be 
tested monthly and 
action taken 
immediately on any 
defects. 
See Procedural 
Note Ml/108. 

The 5 yearly 
exhaustive tests 
shall be carried out 
in co-operation with 
the Scientific 
Adviser. Equipment 
found to be 
defective must be 
immediately 
immobilised, made 
safe followed by 
immediate action to 
repair. For 
details see 
Procedural Notes 
Report of Scientific 
Adviser to be acted 
upon immediately. 

376/4035F/VA 



Frequency 

Insoections and Tests (Contd.) 

6. 3 Power Tool I~pection 
and tests (including 
portable hand tools} 

6.0 Scaffold and Plant 

(a} Daily 
inspec-
tion when 
in use 

(b) Monthly 
and 
annually 
as 
in Pro-
cedural 
Note 
M3/308 

Monthly 

301/10 

Rela t!.onship to 
other operations of 
time allowed to 
complete operation 

Immediate attention 
to be given to any 
defects. Defective 
tools shall not be 
used see Procedural 
Note M3/308. 

To be inspected by 
the manufacturers or 
his agents (Supplies 
contract} at 
intervals not 
exceeding six 
months. Correct any 
defect immediately. 

Unserviceable 
machines shall not 
be used under any 
circumstances see 
Procedural 
Note M3/306. 

Plant for external 
painting to be 
serviced in winter 
period and for 
internal painting to 
be serviced in 
Summer period. All 
shall be inspected 
monthly and 
appropriate action 
taken to ensure that 
only scaffold and 
plant in good 
condition are 
available for use. 

376/4035F /VA 



Operations of Service Frequency 

S. 00 Servicing of Appliances and Eguipmen t, 

5.07 

s.oa 

5.09 

5.10 

Scale Reducers 

Cleaning of 
ventilation ducts 
and individual 
extractor fans 

Gully and drainage 
channel cleaning 

Petrol aDd oil 
interceptors 

!zmu.ally 

Annually 

Annually 

Annually 

6.00 In:soections and Tests 

6.01 

6.02 

Roof Storage Tanks Annually 

(a) Multi storey 5 years 
blocks externally 
and common part.s 
internally. 
(Quinquenial 
iruspec tion) 

(b) All other 
property 
externally. 
(Quinquenial 
inspection) 

301/9 

Relation:snip to 
other operations of 
time allowed to 
complete operation 

Etc. (Contd . ) 

Or more frequent 
where required and 
any :shortening of 
time period to be 
agreed with M1 • 

During Summer period. 

To include all 
public and private 
balconies. 

To be inspected 
cleaned out where 
necessar..,. 

See procedural 
:1ote. Spec.:.al 
attention to be 
given to covers, 
overflows and trap. 

To be thoroughly 
inspected 18 months 
ahead of external 
painting and followed 
by preparation of 
programme of works 
to meet requirement 
of item 1.00. Any 
Defective Pre~es 
Act and Safety at 
Work Act mat~ers to 
be reported to M1 
and dealt with 
immediately. 

Blocks over 6 
storeys in height 
shall be inspected 
from cradles. 
Quillquenial 
inspection of all 
proper~y externally 
complete Form M 14. 

376/4035F/VA 



era dol13 of Service Frequency 

. 0 Day-to-Day Reoair~ and Servicing 

• 1 Emergencies (Red job 
ticket) (3at'et.y, 
5ecurity, health 
reasons). 

4. 2 Bricklaying repairs 
within 

• 03 Carpentry repairs 
within 

4 . 05 

• 06 

4.07 

. oa 

. 09 

Plumbing repairs 
within 

Glazing renewal~ 
within 

Electrical repairs 

Space hea t:!.ng 

Miscellaneous 

Fencing r·epairs 

5 wee~ 
(average) 

4 weeks 
(average) 

3 wee~ 

2 wee~ 

1-2 weeks 

3 days or 
A.S.A.P • 

5 weeks 

5 weeks 

30117 

Relationship to 
other operat.ion3 ot 
time allowed to 
complete operation 

Complete within 24 
hours of notification 
to Works Manager or 
make safe if a long 
job. (Progress must 
~e checked daily by 
Works Manager until 
completed. ) 

5 weeks average 
pro gramme but no 
repair jobs to be 
outstanding more 
than eight ~eeks of 
issue of Job Ticket. 

4 weeks average 
programme but no 
repairs to be 
outstanding more 
than sLx •.reek~ . 

3 ·.reeks ave!"age 
prt)gramme but no 
repairs to be 
outstanding more 
than five weeks • 

2 weeks average 
programme but no 
repairs to be 
outstanding more 
than four weeks • 

Average programme 
but no repairs to be 
outstanding more 
than three weeks. 

Average programme. 

5 weeks programme. 

5 weeks programme • 

. 376/403SF/VA 



erations of Service Frequency Relationship to 
other operations of 
time allowed to 
complete operation 

5.00 Servicing of Appliances and Equipment, Etc. 

5.01 

5.02 

5.03 

5.04 

5.05 

5.06 

Gas appliances 
including boilers 

Electric heating 
(all types) 

Immersion heaters 

Vent Axia FanB 

Door Closers 

Soil stacks 

Annually 

Annually 

Annually 

Annually 

Annually 

Annually 

301/8 

Only staff wbo have 
passed the Council's 
training scheme 
shall be engaged on 
this work. 

Central heating 
units to be serviced 
during Summer 
period, Hot water 
heaters all year 
round. 

Special attention to 
be given to 
ventilation. 

Job ticket repairs 
to be treated as red 
tickets and dealt 
with immediately. 

Job tickets repairs 
to be treated as red 
tickets and dealt 
with immediately. 

To be cleaned, 
serviced and tested. 

To cover complete 
range of door 
closing equipment. 

To be thoroughly 
cleaned as 
Procedural Note. 
Back surges to be 
reported to Works 
Manager for 
attention to drains. 

376/4035F/VA 



Operations of Service Frequency Rel ationship to other 
operations or time 
all owed to complete 
operation 

3.00 Painting and Decorating (Contd. ) 

Internal 

Empties - Estate 
proper ie.s at change 
or t nancy 

Empties - General 
properties 

(a) Expenditure 
up to £1000 

(b) Expenditure from 
£1000 to £3000 

(c) Expenditure from 
£3000 to £6000 

(d) Expenditure from 
£6000 to £9000 

(e) Expenditure over 
£6000 

3.05 Common staircases 
to natted cho:ellings 
without lifts 

3.06 Clubrooms 

3 weeks from 
receipt of 
key.! (Maximum 
time allowed) 

3 weeks 

Repair all work 
necessary to rooms 
being redecorated. 
Check window safety 
catches, oil or grease 
all hinges. Check all 
rising butts and oil 
and treat as agreed. 
Renew where burring has 
occurred on splayed 
bearing surfaces. 

A maximum of 40 hours 
decorating to be 
carried out when 
necessary. 

Repair all work 
necessary to rooms 
being redecorated. 
Check window catches, 
safety catches, oil or 
grease all hinges. 
Treat rising butts as 
above. 

Within 3 weeks from 
receipt of keys. 
Within 4 weeks from 
receipt of keys. 
Within 6 weeks from 
receipt of keys. 
Within 8 weeks from 
receipt of keys. 
Time to be agreed as 
calculated for work 
programme. 

2l years To be included 
(approximately) with external 

2 years 

301/6 

painting programme as 
wet weather work. 
Non-painted surfaces to 
be washed down. 

Where Council responsible. 

376/4035F/VA 
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EST. BLISH • - J.~ 11. 

su ·_:.:r: : 
G EP AR7ME IT, MA 'I'E ANCE BRANCH 

1'E C£ SERVICE STANDARDS 

.oo Repal.rs prior to 
pa.n~ing (ex~erna 
pain~in ) 

2.00 Painting and Decorating 

External 

2.01 Normal external 
painting of all 
property 

2.02 New property 
external painting 

2.03 Short life 
property external 
painting 

2.04 Clubrooms external 
painting (if Council 
responsibi ity). 

Frequency 

5 years 

3- years 

5 years 

5 years 

301/4 

Relationship to other 
operations or time 
allowed to complete 
operation 

Inspection 1! years 
in advance of painting 
and all major work 
shall be included in 
Estimates. 

Execute 1 year ahead 
of external 
painting. Minor 
repairs three months 
before paint~ng. All 
external hinges, tee 
bands shall be 
lubricated at least 
every 6 years. 

Including common 
staircases to 
flatted blocks with 
lifts. 

After inspection if 
found necessary. 

To be programmed and 
painted if life is two 
years or more and it 
has not been painted 
for five years. 

Together with 
adjoining properties. 

376/4035F/VA 



Opera uon:s or 

3. 0 ?ain~ing and :lee orating 

3.0 

:nterr..al 

Main entrance~ to 
a bloclcs o( nab' 
inc ud 1.ng ta l1 way~ 
and nternal 
corridor~ together 
with ~tairca~es to 
block~ of flat~ 
without li!t3 

3. 02 Nor:nal. program~~e work 
(limited liability) 
if finance available 
to the !'allowing: 

(a) House or 
:nai:sonette 

(b) F~at or 
bungalow 

(c) Sa3bes and 
frames 

(d) Special ca:se~ 

Frequency 

2t year:~ (or 
earlier on 
wpection if 
in poor 
condition) 

SO'l'E 

5 ye~ 

5 years 

5 year:s 

5 year~ 

301/5 

Re ation.silip to other 
operation~ of time 
all owed to complete 
operation 

To be included with the 
external painting 
progral!ll1e ~ wet 
weather ~ark and 
additional treatment to 
tit programme. Surfaces 
manner • All main 
entrances to not 
painted shall be 
cleaned down in an 
approved flatted blocks 
shall be ins pee ted 
annually and treated 
immediately if in a 
po"r condition. 

All existing metal lift 
off hinges and 
particularlJ rising 
butts sball be 
re-lubricated with 
grease at least every 
6 years or dur_ng 
cyclical re-decoration 
of ~he premises. 
Cylinder locks/latches 
shall be ~-lubricated 
with ... ight oil. 

The hall, landing or 
staircase only. 
The hall ar.d any landing 
and staircase to gether 
with one bedroom. 
Throughout the building 
if necessary to 
preserve the fabric and 
prevent wet rot or 
decay. 
Re5tricted to OAP's, 
one pargnt facilies or 
disabled persons all as 
not1p1ed by ~state 

Manage!llent. Branch and 
cover _ng !llini:nu;n 
re-decoration to a_l 
occupied rooms. 

376/4035F/ VA 



Sec ion 5 

'a er and Asnitary services . 

ater supp y 

Sanitary fittings 

Soi wastes 

Section 6 

Other domestic services and appliances . 

E ectrical Wiring 

Space and Water Heating - electric 

Sec ion 7 

Ex ernal (Site) Works 

Drains and Manholes 

External services 

Paths and paved areas, fences, boundary walls 
Gptes and clo hes posts 

Section 8 

Anci ary and Miscallaneous 

Refuse disposal 

Disinfestation 

Vandalism 

Source : Ministry of Housing and Local Government . 

Report of the Working Party on the costing and Maintenance 

of Local Authority Housing . HMSD , 1964 . 



-· 

aintenance operations . 

E e al re-p in ing . 

al painted su aces 

-ls 
windows . doors and roofs. 

Section 2 

Internal re-decoration . 

all decorated surfaces 

programmed wor 

vacated dwellings and 

non-programmed work 

Section 3 

Structure . 

external walls 

foundations 

pitched roofs 

flat roofs 

rainwater wastes 

internal partitions 

floors, staircases, 

and skirtings . 

Section 4 

Structural Finishings and Fixings . 

Doors 

Windows 

Glazing 

Plastering and wall tiling 

Joinery fixtures and sundries 
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Buildio1 Tradee Superloleodeot 

I 
~et, Bulldlo1 Tradee Supt. 

Bricklayer 

C/Baod 

(2) 

I 
8/Layere 

( 10) 

I 
I 

Carpenter 

C/Ba.ad 

(J) 

n 
C/Ba.ad 

(J) 

Dht.rtct 

C/Baod 

(2) 

Cerpa. i'encara 

(17) (6) 

Phabere Gee 

(16) (J) 

Paiolio1 

Palotinc 

Supt. 

Palo Una 

Cjlw.d 

(7) 

I 
Palotera 

(97) 

Tranap rt 

'!'r&D aport 

C/Ka d 

Drl• re 

/Hate• 
(7) 

Glad era 

(Ia) 

lect.e. lubbleb Du.t A Diet.rlct Scatfolclere 

Cleer&Dce Draloe Labl. 

(5) (2) (2) (IJ) (2) 
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----
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O.rdeal 

c /Ba.ad 

(2) 
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BE.! ER LO :n CO :CIL - HOUSIXG DEP.ARTI~ 

Maintenance 
Branch 

S OR ASSISTANT 
DIBECTOR OF HOUSING 
(MAINT ·cE) 

PRL'lCIPAL 
fAINTm.ANCE 

OFFICER 

SECRE1.ARIAT 

M1 
TECIOO:C.\L SERVICES 

M2 
SPECIAL 'ORKS 

M4 
FEEDBACK 

MS 
ADMINISTRATION 
& FIN.Ai~CE 

Key 

Pl'O 
E/C 
E/T 
wso 
co 
TO 

Professional/Technical Officer 
Executive/Clerical Officer 
Executive/Technical Officer 
Work Study Officer 
Clerical Officer 
Technical Officer 

Maintenance Branch 
Central Office Organizatio 

A PPENDIX o 

Divisional Head 
Group Surveyors 
General Technical 
Painting 
Electrical 
Heating & Ventilating 
Horticulture 
Clerical Suppor 

Divisional Head 
Major Maintenance 
fajor Technical Problems 
Es~ate Improvements 
Acquisitions & General 
Properties : 
Joinery & Structures : 
Contracts : Q. S. & 
Site Supervision 
Clerical Support 

1 
It PTO ' s 

10 PTO ' s 
10 PTO ' s 
10 PTO ' s 
8 PTO ' s 
7 PTO ' s 
It E/C 

1 

74 PTO' s 

10 PTO ' s 
6 E/C 

Group ~gers It 
Assi stan"t Group )fan.agers It 
~ianagement Dev • .Adviser 1 
Clerical Suppor-c 1 CO 

Divisional Head 
Deputy & Technical 
}fethods }fanager 
Central Work Study 
Bonus Control 
Work Checking & 
Specialist Training 
Plant Officer 
Transport 
Clerical Support 

Divisional Head 
Feedback Officer 
Clercial Support 

} 
} 

1 

1 
22 WSO/TO/ 

co 

It TO ' s 
1 TO 
5 TO ' s 
1 co 

1 
1 
1 co 

Divisional Head 1 
Office Manager 1 

Contracts ~ 
General Services 24 E/C 
Finanace - Es-cimates & 
Budgetary Control 
Labour Relations & 
Safety & Welfare · 5 Ejr 

Total ••.•••••••••••••• 224 Staff 


