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ABSTRACT

Building Mintenance has been a neglected area in its
t echnol ogi cal , managerial and above all economc aspects until recently
in Ngeria. The turn towards it has been largely due to the worsening
economc situation, resulting in high cost of new construction. The
enphasis in this study is to present the need for well nanaged
programmes to extend the lives of built space and at the sane time
ensure continuous and satisfactory returns for the owner. In the
conditions of the narket, the returns should not be less than those

obt ai nabl e fromot her investment opportunities.

It behoves Real estate owners therefore, to put in place Building
Mai nt enance Policy consistent with these phil osophy, thus the val ue of

the asset shoul d be preserved as |long as possible.

Inan attenpt to present this view, the economc significance of
bui | di ng mai ntenance is discussed, and it is agreed that an opti mum
bal ance of nai ntenance action need to be sought since over-nai ntenance

and under - mai nt enance are not econom cal .

The need for the inplementation of the right Building Mintenance
Policy, inportant considerations for its forrmulation and the procedure
involved, within the context of the market economcs, is the object of
the study. It is inthis light that the author sees the defination of
Bui | di ng Mai ntenance as the sequence of action (policy) of preserving
the usability of buildings to continually give Building Owers a benefit

inthe property narket within the buildings' life cycle.
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A field survey of existing practices in Maintenance departments is
undertaken, to enable an acquaintance of the level of appreciation of
the market approach to building maintenance. The research discovered
some anomalies, and they form the basis of the re-orientation of

property owners and their administrators towards the market approach to

building maintenance.
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GLOSSARY

For the purpose of this thesis the following words, abbreviations,

phrases, expressiong and vocahulary are construed to have the following

meanings as used here,

1.

2.

B.S - British Standard o

Built Space - This refers to the building,its components and its
direct environment i.e adjoining facilities e.g. parking lot.
Bullding Ovmer - An individual, or group, corporate body, who musi
have committed/invested money in the design snd construction of a
building. = : ' ' .

Contingency System - A system of maintenance service which is
initiated by the occupants of the building. Alao referred to in the
text as "Dccupant based system”.

Property Market - A special market where people buy and sell built
space. The principal actore in the market are the buyers, sellers and
vendors.

Market Rent - The periodic payment realised by the owner from the use

of built spaces.

. Duilding Market Value - The Value of buildingé created by the demand

for the facilities it provides in the property market.

. Building Maintenance -~ Ig the sequence of action or policy of

preserving the usability of buildings to continually give the owner a
penefit in the property market.

Building Maintenance Standards — This is the measure of the degree to
which maintenance enhances the uveability and value of a hailding. The

standards should fall within a boundary of upper and lower limits.



CHAPTER ONE
INTROIXICTION
1.0 Backaroumd

Within the 70s, during the oil beoom era, the conatruction industry
was relatively busy. During these period the economic implications of
emnarking on most capital projects were given less thought because money

was in pood supply.

Lately when the economy suffered a severe setback and new buildings
are rare, dilapidated and derelict buildings have become common sights
in the country. Owners have had to embark on the development of a
Maintenance culture that will ensure the preservation of the existing
buildings. This ‘“backward integration” as it is often referred to,
increased public and private sector awareness on the maintenance of the

existing building stock as opposed to the erection of new ones.

As sn easence of market economy. the rule of economic gain should
ke appreciated by owners of built space, thue ensuring that maximm
output is sought from available resources. Buildings are generally
investment goods and are capital intensive. The eapproach towards the
management of such assets should bhe improved to ensure satiafactory

profits,

Therefore in market terms, Building Maintenance is perceived as an
incessant activity aimed at increasing the use life of buildings and
their components. In other words maintenance should strive to increase
the utility and thies way the market value of existing built apace, by
continually adjusting/improving built space to meet current demands.

1



Ag for now, the Nigerian reality (custome and habite) is contrary’
to the notiong highlighted. Property profeseionals (often self-styled)
whose responsibility is to plan and control all maintenance tasks on
behalf of building osmers, and to ensure profitability of money inveated
into buildings, have disregarded the economic implications of the
maintenance actions. Thus organisational objectives and policies do not
conform with that of the capital owners whose aim is to economise money

(in the public sgector) or to make a profit (in the private sector).

From the foregoing, it would seem necesgary to stress the
importance of building maintenance policy and the neesd for its
formulation to ensure that its objectives are streamlined to conform

with the rules of market economy.

This market approach becomes useful in whatever type of ownersghip.
Today therefore the success of any Property and Maintensnce department
depends on the first time and on nothing else but a market oriented

maintenance policy formulated and implemented consequently.

BS 3811: 1964 defines, Building maintenance policy as ''the strategy
within which decisions on maintenance are taken”. Thie may slternatively
be defined as the ground rule for the sllocation of all resources
between the alternative type of actions that are available to building

maintenance management.

The study aims to present market oriented building maintenance

policy. The author is of the opinion that such an approach will ensure



continuous and satisfactory returns for building owners and satisfactory

standards for the users.

1.1 Aim and Objectiven
Aim: to articulate the need for the formulation of Building Maintenance
Policies; the procedures invelved; and important considerationa for a

Building Maintenance Policy that will cope with its market value.

Objectives: the objectives of the study include the following;

(a) On the ground of literature review, to articulate the fimdamentals
of building maintenance philosorhy and building maintenance policy
from the parket oriented econcmics point of view.

(b} In the light of (a) to analyse and critically aprreigse exiesting
building maintenance management practices.

(e) To recommend an approach, if not a model, to the formulation of
building maintenance pelicy that will give the right orientation to

owners and administrators of buildings.

1.2 Scope and Limitatiouns

Building Maintenance is wide both in scope and diversity for sure,
and this is why only a study of building maintenance policy and its
formulation is undertaken in this theasis. Therefore apart from the
aspects of Property management, aspects of the economic nature of
building maintenance works are also presented in line with some

technological facets to meet the objectives of the study.

In chapters two and three, attempt would be made to present the

fundamentals of building maintenance philosophy and its management, then



in chapter four, the concepts of huilding maintenance policy would be
discussed. In chapter five, a study of building maintenance policy
formulation in existence is underteken. This time the goal 1is to
determine the level of appreciation or otherwise of the market oriented

approach proposed in the preceding chapters.

The thesieg in its research part would visit the various branch and
ares offices of some finance organisations in Xaduna snd Kano which are

the source of data considered.

1.3 Methodology

To be able to propose a market approach to the maintenance of hullt
assets, it wWas necessary to review relevant Yiterature. The basic
notione of building meintenance were identified and defined as well as a
philogophy o©f maintenance of built space. In addition aspects of

maintenance Policy formalation were coneidered.

Without loosing the fact that the author is dealing with management
problems requiring extensive use of management techniques, the
presentations have included flgures (diagrams and flow charts) to
facilitate easy understanding snd to be able to meet the standards

required of a scientific and technical write-up.

Furthermore, exigting building maintenance practices would be
appraised in the institution under review. The appraisals were made
through auestionnaires, structured and adminisgtered to the heads of the
maintenance departments; interviews were also arranged with the

respondents on ambiguous issues arising from the questionnaires.



A descriptive analysis of their responsezs coupled with tables (ses

chapter five) were made to facllitate easler understanding of the result

of the study.

Finally, conclusions and specific recommendations would be made for

the adoption of the market approach here proposed.



CHAPTER TWO
BUILRING MAINTENARCE PRELIMINARIES

2.0 Building Maintenance Definad
In general terms Maintenance have been defined in the Chember s
Dictionary [20th edition} as the act of keeping in existence or in any

state and pregerving from deterioration.

B3 3811 also defines Building maintenance as "Work undertaken in
order to Lkeep, restore or improve every facility i.e. every part of a
building, its services and surrounding to & currently acceptable
standard to sustsin its utility and this way its valuve”. Throogh the
maintenance activity the built space bhecomes again and again a
competitive good in the market. This is the fundamental statement as the

goal and purposes of maintenance policy are concerned.

The key words in the BS 3811 definition are further broken dowm and
explained according to Afolsbi [1992 pp.5-81 thus:
work undertsken: incessant and progressive maintenance work which is
comnected with skilled operation by skilled tradesmen and gulded by a
hierarchy of nanagement levels.
1o keep: to ensure that there is no depreciation of the original
situation (in case of built space usability); maintaining the status quo
{as usability and market value is concerned) through regular
maintenance.
to restore: where a reduction in the originzl level of utility is
noticed, %o get hack to that original position through repsairs,

replacement, rehabilitation etec. .



1o improve: the built space cen be expanded Tor example, i1is function{(s)
can be improved/ adapted to a prevalling market demand, the quality of
service can be upgraded {(e.g bullding services appliances) to meet
current tastes, health requirements, fashion and available building
technology.

every facilitv: the building snd its components, functions and styles,
fittings and services, aesthetics and the amenities.

currently acceptable stapndard; in the light of available standards
demanded in the market. previous condition may he outdated and command
less acceptability and consequently a lower rent. Maintenance will
therefore asaist in upgrading the built space to current market demands.
10 sustsin: actions taken +to ensure that a status quo is maintained
incorporating services which are possible in newer developments. This
will ensure the retention of present occupants and without a compromise
of the needs of future users or foreseesble new technologies.

utility: the mazimum use for which +the building can be put based on
maintenance standards that will ensure optimum utilisation of the built
space (building, ite components and direct environment}

value. the level of rent for owner, it is a measure of the ability of a
bullding to sgsatisfy proaspective users desires and needs. It is
determined from the demand for the services the buildings offer with

other factors serving uveability within a conceivable period.

From the BS 3811 definition and its subsequent breaskdown, it would
geem necessary to propose a definition that will serve the aim of this
study, thus the definition of Building maintenance for use in this
thesis will be itaken as: "the sequence of action (policy) of preserving

?



the usability (utility) of a bullding to continually give the owner an

anticipated rent in the property market™.

Maintenance of buildings ie an incessant action and involves day to
day cleaning to periodic and aperiodic maintenance to combat the
progreseive  deterioration (cbsgolescence) of such  buildings, its
components and direct environment. At this juncture it is worthwhile to
look at the factors which cause the need for maintenance of buildings.

These are discussed beneath.

2.1 Maintenance Generalore

Maintenance tasks are generated by a whole range of factors
including, lack of immediate counter-action in case of need, poor upkeep
(i.e. erratic maintenance), improper and irrelevant usage and
progressive deterioration due to age and usage.

According to Lee [1976 p.12], +the extent to which some of these
factores cause deterioration and thue create & need for remedial
treatment depend on the following:

(a) Adequacy cof the design and suitability of the

materisls specified.

{(b) Standards of workmanship employed in the construction and
subsequent maintenance of the structure.

(c) The extent to which the designer anticipated future needs.

To the last point, it 1is expected that at the design stage,
proviegions should be made for maintainability and adaptability of the

building and its components to accommodate future user requirements.



Generally, maintenance generators 1n built spaces can be traced to

four sources outlined by Qlateju {1992 pp.4~6] as followa:

2.1.1. Envirommenial/Climatic factors.

Buildings are subjected to a number of environmental and climatic
factors which affect their durability under certain oonditions of
exposure. The combined effect of environmental elements such as  wind
pregsure, sunshine, driving rain, air pressure and humldity changes ete

gcrcelerate the rate at which building structures deteriorate.

The effect of wind and rain depend on the orientation of the
building on site, and the exposed surface area. Sunshine affects
materials such as bitumen, paint, plastics etec. Humidity changes may
cause corrosion of metal, decay of timber and in moist conditions, may

favour insect attacks.

2.1.2. Design &snd Comstruction factors,

Design and construction factors may result from inadequacies of the
initial decign and construetion. They wmay include, improrer site
investigations, design oversights, use of poor quality materials and
workmanship ete. An important factor in design, given less consideration
is the accessibility to areas that require maintenance. It is not
uncommen to find minor technical problems posing difficulties because of
inaccessibility. It has been recommended as a feature of good initial
design for consideration of access to elements requiring maintenance at

the design stages.



The use of rpoor auality materials and workmanship are common
probleme in the Nigerian construction scene. In & bid to maximise the
profit margin, Nigerian Bullding Contractors resort to a reduction of
the guality of finished products. This factor results in early remedial

work than otherwise reguired by the initial design.

Appropriate steps have to be taken to avoid payment of work-in-
progress  1f thysical progress and quality do not conform with
specifications.

%2.1.3. Uger Activities,

This refer to both human and mechanical wear resulting from usage.
Even in instances where the two factors earlier mentioned are
controlled, lack of Owner’s care and contrel after taking possession of
the building may also cause a need for maintenance. Examples of
mechanical wear are. worn out door and window hinges, lack of shine in
floor finishes etc. Maintenance work necessitated by wear should bhe
carried out at the earliest time to avoid further dJdamages. Another
important factor that may be considered under user activitiee in Nigeria

is the menace of vandals.

Generally user activities can be controlled by the owmer whose
right and duty in this respect are stipulated in the conditions of

tenancy.

Change 1in User activities mav also necessitate a need for
maintenance for instance in a change of fenancy. the demands of the new
tenant may differ and minor rectifications and lmprovement may be
required to meet the requirements of the new tenant.

io



2.1.4. Bocial Values.
This involves changing taste and standards resulting in an increase
in the rate of physical and functional, and this way economical

ohsolescence of the building.

This factor demands that maintenance work should be carried more
frequently than functionally necessary, so that the diminishing value of
the asset is upgraded through maintenance work. The economic points of
intervention for all maintenance operationa will be subject of later

congiderations.

2.2 Maintepance Qperations

Having considered the factors that erode the initial standards of
butldings, it is worthwhile to consider what works constitute butlding
maintenance . According to Seeley [1876 pp.8-91. Building maintenance

compriges three geparate components viz. builder”s work in the field of,

Servicing.

Rectification and

Replacement.

These terms are briefly explained in the following sub-headings;

b2

.2.1. Bervicing,
This egsentially ig a cleaning and up-keeping operation undertaken

at regular intervals of varying frequencies.

Conplicated service schedules become necessary where sophisticated
equipments are introduced. Examples of servicing operations include
maintenance of roofs prior to rainy season, air conditioners bhefore the

11



start of dry season etc. Typical frequencies include Day-to-Day cleaning
of floors, Weekly polishing of floors and carpeting. External painting
say every 5 vears, Internal painting every 3 vears, Replacement of
P.V.C. flooring every 10 years eto.

2.2.2. BRectification.

According to Seeley [1976 p.9}, rectiflcation usually occurs fairly
early in the life of buildings, They result from avoidable mistakes like
shortcomings in the degigns, improper installation of components and
poor specifications. Rectification works can be  reduced by the
development and use/adherence to performance specifications and codes of
inatallation.

2.2.3. Replscement.

This is an inevitable maintenance operation becanse service
operations (utility) cause decay of components at different rates. The
varving expected life span of different building components call for a
replacement of parts, to make them still functional. Examples include
the replacement of louvre carriers, electrical wiring and fittings,

defective plumbing appliances eto.

Maintenance works may aleo include some element of improvement and
refurbishing, which involve coperations that would further enhance the
marketability of. the built space and its components through refurbish-
pent and improvements to meet current standards of demand. "The effects
through time of changing legal, social, technical and economic sstate
framework are liable to render a policy of maintaining a building in its
original condition without some form of improvement and refurbishing
worthleas". Ratcliffe {1978 p.300].

1z



Maintenance ohjectives therefore, geared towards the retention of
market value of the asset by presenting a good physical and functionsl

state mist include some elements of improvement of such buildings.

2.3 Maintenance Standards

The standards of care or maintenance standards are the base of

maintenance policy.

The identification of appropriate standards is a key fector in
determining the maintenance workload. To this ¢oncept, acceptable
standard may be difficult to determine because there is no absolute
standard that would be satisfactory in all cases. It may be convenient
to determine a boundary of upper and lower ranges of criteria. An upper
boundary/1imit which might he esquated to a desgired level of performance
and a lower boundervy or limit, below which the building or component

should not fall.

Figare 2.1 is a model which relates maintenance requirements to
standards over a period of time. The principle behind the conatruction
of this model is the upper and lower limits of use. It is zssumed that
over the long 1life of a building, Users will tend to demand higher
standards and therefore repairs and renewals will inevitably contain

some element of improvement.

It can alsc be inferred from thie Figure, that with the progressive
sge of buildings a period will be reached where normal or routine
maintenance works will not be able to meet current demands expressed in
the market, thus improvement schemes would become inevitable,

13
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Robertson [1969 pp.5-7] proffered the categorisation of acceptable

standards into;

(a) Tunctional performance of quality and relisbility, which relate to
ugers’ needs.

(b} structural and other safely aspects which must conform to local
authority regulations.

(¢} the preservation of the asgset and its components, for which the

ownar has a primary interest.

Within each of the categories aforementioned, Robertson set out
various possible levels of excellence which are given in Table 2.1.
Every facility would then be allotied a level code, the "normal” in the
Table 2.1 being BMY i.e. the performance level of the buildings must not
be leas than BS%, it must be fully safe and the standards of maintenance
and preservation should be as specified by the Maintenance Policy of the
organiesation. Any combination might be needed
aceording to the particular circumstances, but for convenience, the
"normal level” might be chosen and variante from this normal standards
can be clearly specified and suitable criteria derived in each such
case. Simply though, it may be convenient to establish lower limits of
criteria that will conform with local authority regulations (These will

be in the form of structural and safety requirements.)

Having decided and specified the particular requirementa for each
element of the building, the standards of care can then be erxpressed in

the following ways:

15



TABLE 2.1: PROBABLE STANDARDS FOR ALLOTMENT OF TECHNICAL CRITERIA

not less than 098

ard abnormal
conditions

— i
Functional Safety of Preservetion
perfarmance persons and of tha asset
quality and property in and tha
Level reliability all aspects omenities
Minimgm ANl K. All tegal W. Al legal
{not applicable} requirements requirements
1o be met tobe met
Preservation - A_Nil L. Fully safa X, Prevention
I o " {nat applicable) in all respects of deterioration
for reintroduction of asset and
- or requiar working amanities
at 7 days’ notice
Normal B. Availability " M. Fully safe Y. Specified
factor st fult in all respects condition of
| specified for teqular facilities and
performance: working arnenities
not less than 0-85
Operationally C. Availability N. Fully safe in all Y. Specified
vital factor at full respects for regular candition of
- specified working under facilities and
performaance: specilied overload

amanities

Prestige

C. Availability
factar at full
specified
performance: not
{ess than 0-98

N. Fully safe in al}
respects for regular
working under
specified overload
and abnormal
conditions

Z. Every facility -

- tobeinfirstclass

ordar and
impeccable
condition

18




(8) PHYSICAL TERMS. The expression of maintenance standards in thysical
terms relste to the conditions required of the element; specifying
the magnitude of the defects which will call for remedial action;
and to their levels of performance.

The principle ilsg based on a system known as Condition rontrolled
maintenance and 1t presupposes that there will be inspections at
regular intervals to determine by visual means or other measures
whether or not the condition of the elements or their performance

have deteriorated below the standards set.

(k) TIMING OF OPERATIONS. The maintenance standards should also expreas
the pericdicity or cycle of repairs/replacement; and the inapection
cycle, if a system of planned maintenance is adopted. This will
require knowledge of the rate of deterioration of the elements and
the point when either functional failure or appearance will bhecome
unacceptable or fall short of the standards.

A proper balance must bhe achieved between the frequency of repairs
and replacement and the risk and consequences of failure.

{c) FINANCIAL TERMS OR CRITERIA. The standards should state the
economical amounts that should be committed to the maintenance of
the built space, its components and direct environment. The
economices of maintenance work will be discussed more in detail in

Chapter Three.

The three components of maintenance standards are shown in chart
fore in Figure 2.2. In most cases, according to Lee [1978 £.327. all

three components discussed may be present in the Maintenance Standards
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FIG. 22 : COMPONENTS OF BUILDING MAINTENANCE STANDARDS
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outlined, but there is no doubt that financial expediency often takes
precedence over the physical needs of the building. This is especially
true when maintenance is viewed from the stand point of the owner. The
cbjective of setting the standards will be in this case. the achievement

of long-term trouble free investment with the minimum of expenditure.

In Nigeria the setting of maintenance standards that will emphasise
the economic considerations is an attractive option for Owners of built
space especially in this era of inflationary economy. Maintenance will

then be geared towards achieving the least possible expenditure.

Economic decisions may also affect the timing of operations by
fixing longer periods between certain maintenance operations. As long as
the utility of the built space is not impaired and a demand still

exists, maintenance works can be differed.

2.4 Classification of Maintenance

Further to BS 3811, Building Maintenance is classified into
“"Planned” and "Unplanned”. The former is further subdivided into Preven-
tive and Corrective maintenance action. Figure 2.3 shows diagrammati-
cally the relationship between the various classes of maintenance action

and their sub-components presented in BS 3811.

For clarity the diagram is put against a hierarchy of building

maintenance levels according to Halpin et af [1992 p.8].

At this point it may be worthwhile to elaborate the terms contained

therein.
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FIG. 2.3 : TYPES OF BUILDING MAINTENANCE ACTION AND THEIR RELATIONSHIP PUT AGAINST
AN HIERARCHICAL LEVEL.

* Author's diagram reflecting the BS 3811 stipulaton put against an hierarchy of Building Maintenaoce
levels. See Halpin and Riggs (1992 p.3]
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2.4.1. Plapned Maintesnance

Planned Majintenance according to BS 3811 referse tec a situatlon
where maintenance work is organised and carried out with ferethought,

control and records.

Planned Maintenance may be enhanced through a plan of work posaibly
in the form of a frequency chart, which will indicate when works are to
be carried out. From the records therefrom, activities can be easily
controlled, thus ensuring that the maintenance objectives are met in
time. A sgyster of planned maintenance accordingly comprise two matuslly
bhalanced components; the Preventive and Correciive maintenance

operations (see Figure 2.3).

Planned preventive maintenance operations are carried out at pre-
determined intervals or corresponding to a prescribed criteria set by
the maintenance standards. It is intended to reduce the probability of
failure within the expected life span of the building, its components

and the direct environment.

Planned rcorrective maintenance operations on the other hand are
performed to restore a facility +to operation or to an acceptable
standard after an anticipated failure. The organisation of corrective
maintenance according to Robertson [1968 p.11}1 iz a matter of making
advanced provision for foreseeable breskdown or damage. Thege are
determined through regular inspection of the facilities. The nature and
extent of the provisions will depend on the contingencies for which

it is decided to provide and upon the atipulated reaction time.
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Planned maintenance is further subdivided intc PRumning, Shutdown
and Breakdown maintenance works or tasks, depending on the condition and
state of the bullt space. whether in service; ocut of service; or whether

the asset has completely failed respectively.

¥hatever the type of Planned maintenance, it requires forethought
through inspections, testing and checking the condition of the building,
its components and the direct enviromment, and advance provisions made
for foreseeable breakdown or damage within the defined Maintenance

Policy of the eatate’s owner.

Plammed maintenance connotes proper organisation (work planning in
particular) to ensure its success. Maintenance management must therefore
move from the present waiting game practice (contingency system: whereby
faults are allowed to develop until maintenance is effected) to planned

operations as a matter of poliey.

Maintenance management personnel must be able to plan effectively
by producing systematic dats/information on the following items:
- the frequency and probability of oceurrence of the varicus types of
maintenance tasks,
- inspection cyclese,
=~ the merits and consequences of the wvarious system of planned
maintenance, and
- the merits of several methods of organising and controlling the
activities of maintenance teams.

These much are absent in most Maintenance departments in Nigeria.
This noticeable lapses further necessitated the importance of this study
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2.4.2. Unplanned Maintenance

Mach as it is desired to prevent sudden failures, breskdowms and
damage, through advance plamming, major breakdowms s8till occur.
Unplanned maintenance has been defined in BS 3811 as "Work resulting
from unforeseen breakdown or damage due to external causes”. The sudden
breakdowvn of underground service pipes due to crossing traffic: the
blowing sway of roofs due to heavy storm etec are typical examples.
Unplanned maintenance therefore usually call for immediate action to

stem further deterioration of the remaining parte of the building.

The chapter has endeavoured 1o present the basic notions and
philosophy of maintenance in use in this thesis. From the text so far it
would be noted that considerations of maintenance will be made from the

gtandpoint of the Owners of built space.

It was determined that the main ohjective of embarking on
maintenance from this standpoint ie t0 have a bullding that would be as
merketable in the Property Industiry as newer buildings with the minimum
of maintenance. As long as the functionality and utility of the
buildings are not impaired, the Osmers of bullt space are not committed
to embark on maintenance. Deferring maintenance will reduce running cost

and thus an increase in benefita.

The suthor also discussed the faetors cresting maintensnce work and
the broad operations that constitute maintenance. It was shown that
maintenance work must include some elements of improvement in  the later
livea of built space, as demands of ugers would have increased over
time.
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The author alsc ewmphasised the need to express the required
standards of care {maintenance standards) that will ensure the retention
of haildings” merket value and meet the stated purposes of the owners’

of built space.

The constituents of maintenance standards were highlighted and it
was stressed that Maintenance Standards are essential components of good

Maintenance Policies.

Finally maintenance work was classified according to its managerial

functions.

1n subsegquent chapters the notions presented above would be knitied
together in order to meet the aim of the study (the importance for the
owners and explanation and articunlation of Building Maintenance Policy

in conditions of market oriented economics).

24



CHAPTER THREE

3.0 lntroduction

“Neither the policy of doing nothing nor simply doing what we did
hefore is adequate or responsible, what is needed is a fundamental
re-appraisal born of imaginative fresh thinking at the higheet level”.

Robertson [1969 p.2]

The quotation is expected to stimilate interest in the realm of
Building Maintensnce Msnagement, hence the Owner - through the services
of his Property or Maintenance Manager -~ is expected +to develop new
suwareness for the formulation of the right policles and strategies for

tackling building maintenance tasks.

Building Maintenance Management have heen defined by the BS 3811 as
the "organisation of maintenance within an agreed policy”. This suggest
a rational approach to the solution of maintenance problems. BRuilding
Maintenance Management should seek suitable means and procedure of
maintaining built space in a state of use that ssasures the Owner of at

least the highest value of the money invested.

Buildinge are generally investment goods {(assets), such that the
benefits derivable from the asset less all costs should yield a profit,
comparable to other alternative investments in  the market. Here is a
trivial formaula (equation) representing that obvious rule:

X = Y - Z

where X = Profit; Y = Benefits: 7 - Costs.
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and X > P

where P = Profit on any alternative investment.

The definition of Building Maintenance Management therefore under-
score the need to (foremost) formilate Maintenance Policy as a guiding

principle to the organisation of all maintenance work.

The cost of asset replacement have become inflated in  recent years
because of the dwindling national economy., therefore, well managed
Building maintenance programme to extend the lives of existing assets at
the same time ensuring satisfartory returns should be built space owners

maintenance policy.

This  Chapter will review literature relevant to Building
Maintenance Management, in relation to the basic notions and categories

useful for achieving the aim of the study through its objectives.

The place and role of bullding maintenance in the overall bhuilding
life cycle and the stages at which Maintenance Policy and Policy

objectives should he set, will be considered too.

Also Building Maintenance Management sub-systems under the
principles of economic nature of maintenance actions will bhe under

review.

The considerations beneath are a follow up of notions presented in

earlier chapters and run under the following headings.
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3.1 Building Maintenance as an Integral part of Building Life Cycle
Raftery [19891 p.691 says that "The 1life cycles of buildings are
diverse; between the twe crucial points of Construction and Demolition
lies a varied pattern of existence when buildings are subject to periods
of occupancy, vacancy, modification, extension until their final removal

by demolition”.

Buildings c¢an be likened +to mortals; the beginning of mortality
being marked by birth, passing through stages of infanthood,
adolescence, adulthood asnd finally terminated by death. Similarly
buildings from the bhrief/inception stage pass through construction, use
and subsequent maintenance stages, until eventual demclition that marks
the end of their lives. Figure 3.1 illustrates the stages mentioned. I
depicte three cycles, one showing the financial commitment by the owner
{imner, C cyecle), the next depicts Administrative stages (center, B

cycle) and the last shows the Building process stages {cuter, A cycle).

The inner cycle shows the period when the building owmer invests
capital corresponding tc the Hrief, Design and Construction stages in
the center cycle; and the period when the asset becomes a competitive
good in the property market commencing from the day of occupation of the

building as shown on the center cycle.

The cuter cyele considers the stages according to the Builder s
output/work from the Conatruction through several repetitive sequence of
maintenance action like alteration, modification, rehabilitation etc. up

i1l the final decision to demolish the gtructure.
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STAGES IN THE LIFE CYCLE OF BUILT SPACE
Source : Sikora [1993]
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The role played by maintenance in the overall building process is
further displayed in Figure 3.2. It shows that Maintenance aspects have
t0 be considered at all the stages of the building process, sspecially
maintenance policy and its chjectives have to be set at inception and

kept in view throughout the life of the bullding.

fccording to Lee (1978 .87, the extent to which maintenance is
considered at the design stages will depend on whether the Cumer will be
the subsequent user. Where the Owner is a developer (whose intention iz
to gell or lease out the property for a long period), consideration of
maintenance at the initial stages that have the effect of jerking up
congbruction cost may be played down. For the purpose of this thesis, it
is assumed that the owners are the subsequent usera of the facility.
They exercise control over the briefing and design stage, its
construction and use, and subseguently maintain the copstructed
facility; hence there is a need to set ocut maintenance policy from the

initial stages.

From Figure 3.2 it will be observed that at the inception stages
the Owner must decide in addition to the building requirements, the
amount of money he can afford to spend, so &t this stage decisions taken
will affect future maintenance expenditure. There is the tendency to
adopt the lowest alternative which may not necessarily he economical on
the long run, since the use of cheaper materials may mean shorter life
span and more frequent maintenance works. It i3 a common experience that
low construction costs are directly related to high future maintenance

costs. To build cheaply and maintain costly is obwiocusly false economy
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and ideally the design team should sim at producing baildings that are
attractive, functionally efficient and constructionally sound with a
minimum of future maintenance expenditures i.e. they are economical

objects.

There is no gain mentioning the role of maintenance at the post
construction stage. Maintenance work must be consistent with overall
maintenance poliecy and  would involve  Servicing, Rectification,
Replacement and where necessary Improvement of the building, its
components and the direct enviromment to sacceptable standsrds to ensure
built space utility and thus an enhancement of its market value (the

rent gainable).

The Figure 3.2 also chows that eventually a decision will have to
be made as to whether to demolish the building and replace it with a new
one or to improve or adapt the existing one to make it more suitable for

either its present use or a subsequent one.

In summary maintenance have to be given due considerations from the
outset and throughout the life of the bulldings. Hence the implications
of embarking on or differing maintenance should constantly be in the

minds of Building owmers.

Cases of over maintenance or under maintenance are not sconomical,
the former will cause high unnecessary maintenance costs, while the
latter will definately affect the utility and value of the buildings. A
balance need to be struck therefore between the two, preferably an

optimm level of majntenance need to be sought at all times.
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This assertion will be discussed further under the economic nature of

waintenance.

Clear maintenance policies and policy objectives have to be set and
implemented by the maintenance departments so that the intentlons of the
department vis-a-vis the requirvements of the ownerg are communicated,
where these have not been the practice, efforte should be made to make

same available.

3.2 Economic Nature of Building Maintepance Works

It should be repeated that buildings start to deteriorate from the
time they are completed, if net earlier as is the case with elongated
periods of design, award and construction, and from that {ime begin to
need maintenance in order to keep up the anticipated standard of
usability and prospective rent. Buildings and their components are bound
to detericrate due to the manner of their usage and their time of
exigtence (age). Their 1ife eycles have been shown in Figure 3.1, to
include varied pattern of existence. Processes of improvement at the
rost-construction stage would have the effert of extending the physical

life of the built assets.

Raftery [18991 p.78] asserta this view when he said "the life of
buildings can be indefinitely extended through maintenance work”. Though
conacientious maintenance work can extend the physical life of
buildings, it is the ecconomic life that should be of greater importance

to building owners.



The economic life of a building has been defined by Ratcliffe [1978

p.303] as “"that pericd terminable when the land value exceeds that of

the existing built space”.

Thiz important statement explains the rationalising effect of the

value of a site on life of huilt speces, and is referred to as "Site

Obsolescence” . Other types of obsolescence which combipe to ercde the

value of bulldings are:

{a)

(o)

()

Functional Obsolescence: When the building becomes unsuitable for
use and unable to accommodate the process for which it was
constructed.

Phyaical Obsolescence: Where the state of deterioration reached is
such that the built space is bheyond econcmic repair.

Economical Obsolescence: When capital and recurrent expenditure is
not balanced by sufficient monetary returns and/or benefits from

the built space.

From tLhe above considerations, the following aspects should be

considered in the study of economica of maintenance viz.

(a)

{(b)

{e)

(d}

The concepts of value, costs and gquality of built spaces as they
relate to maintenance.

The omset of physical, functional and some ovher forme of
obsolescence germane to the building itself.

Changes in the value of land, and the depreciation of the leasehold
interest in the property.

The technigues available for the determination of econcmic levels

of maintenance.



In Nigeria obsolescence has reached alarming proportions. Buildings
are generally wider-maintained. This is evident from the state of
existing buildings in many urban areas, as public bulldings as well as
private {mainly) residential buildings. A substantial part of built

gpace is in danger of detericrating beyond economic repairs.

More alarming, apart from poor maintenance culture, is the lack of
building economics considerations in the realm of Maintenance
Monagement. Existing maintenance practices do not invelve economic
consideratione, worse still there i3 no knowledge that existing
buildings can be maintained at minimal costz in such & manmner asz  to
provide equivalent benefits to newer cnes. The old stock of building has

an obvious impact on the Maintenance policy.

The main purpese of embarking on maintenance to a Ovmer/Investor is
to retain the value of the investment, and this value is  determined hy
the demand for the services which the bullding offers in combination

with other factors serving usability within a conceivable pericd.

The wvalue of bLuildings then can be equated to market wvalue and
maintenance referred to as demand-creating. Thus in the absence of
demand, tuildings will have no value to be maintained and neither the
initial capital cutlay nor the standards of maintenance will have any
economic significance.

It is essential that an equilibrium point between maintenance
atandard and wvalue be maintained. Beyond this point normal routine
maintenance will not sustain the present value of the building. At that
Juncture, it may become necessary to carry out major improvements works
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in arder to rajze the quality and value of the building. The graphical
illustration of this concept is shown in Figare 3.3. Value is highly
subjective and may not be easily quantifiable, but the medel is useful
in determining the points of intervention of majer improvement schemes
in order to enhance the wvalue of the buildings. The graph in Figure 3.3
shows a shift in building value from Vi-V¢ to Vz-Va with age, due to the

effects of major improvements.

Neither over-maintenance nor under-maintenance is economically
tenabla. Emphasis therefore must be placed on achieving optimality bhet-

ween maintenance costs, quality and the resultant market value {rent}.

A number of technigues for determining ecenomical maintenance

jevels are in existence and will be discussed under the next heading.

3.3 Techniguen for determining Economical Maintenance Levels
Six techniques for determining economical levels are hereby

rroposed and illustrated with examples.

The wse and adoption of the techniques require a careful conside-
ration of the variables in maintenance problems and an analysis of the
value/coat ratio. The techniques are:

- Discounted Cash Flow Analyszis

Cost~in-Use Analysis

Cost-Benefit Analysis

]
L

Cost-effectiveneas Analysis

Optimisation and

Time Profile
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36

W



The nature and character of sach of the techniques are highlighted
below.

3.3.1. Discounted Cash [low Analyais
This is a technique for measuring the return on capital employed on

an investment. The technique allows in the form of compound interest for

the time lag between disbursements and the subsequent receipts. It
derives 1its bases from the principle underlying investment appraisal
decisions, viz:

(a) Recovery of the Investment. Whatever is the initial yield, the
ultimate realisation of the investment is essential.

(b) Adequacy of Yield. Considering an owner s total business situation.
This subsumes such aspects as the cost of finance to the owner and
the rigsk he ie willing to take.

(¢) Time Value of Money. Based on the fact that money owned today is

not the eszme value as money owned Lomorrow.

Buildings are Investment goods and the approach to maintenance
should be treated as such. The building owner must realise the capital
emploved, coupled with minimal operating and running expenses, the
income accruing wmust he adequate compared with other alternative

invegtment, taking cognisgance of the time value of money.

The technigue can be used in gelecting the most economic course of
maintenance action, for example in Repalr-Replace decisions, cost of
future repair/maintenance can be discounted back to their present values

and comparisons made with the cost of replacement.
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Example 1: To ascertain the cconomic means of maintaining the windows of
a building through either complete replacement of the existing windows
{life span of 20yrs) costing NK5,000 or the regular repair of the
existing window at a five yearly interval with a cost of N1,250 each
time. Assming an interest rate of 10% and a predicted building life

span of 20yrs.

Solution:

Cost of Replacement =  =N=5,000
Cost of Repairs = =N=1,2h0
Years Present Value
4] 1.000
5 0.6821
10 0.385
15 0.239
20 0.149

I 2.394

Present Value of Maintenance work = 2.394 x 1,250 = 2,990.50

From the table, it would seem more economic to embark on repairs on
a five yearly interval. This is not a general case however. Other
caleulations may find it worthwhile to embark on complete replacement as

againet regular repairs.

Using the same principle, the economic amounts to be spent on the
mwaintenance ©f an  item with respect to their anticipated Repair and
Replace life can be determined using the Annual equivalent tables for

the analysis.

Example Z: If the Repair life of an asset is Syrs and a Replacement will

last 10vrs, using the Annual Equivalent method, it would not be economic
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to Spendlmore than 57% of the cost of replacement on repairs, assuming

m interest rate of 6%. Thus,

1

Assume =N= P Cost of Repalr
== Q@ = Cost of Rerlacement
Arnual Equivalent of Repairs =P/ 4.212%
Anmual Equivalent of Replacement = § / T7.380%
¥ - present value of =Nzl per srmum at 6% interest rate
Eguating P and Q
P/ 4212

Q

H

R/ 7.360

Ft

0.572 p
therefore it is uneconcmical if P, the cost of repair exceeds 57% of the

cost of replacement.

3.3.2. Lost-in-Use Analysis

As a development of the Discounted Cash Flow technigque., the cost-
in-use analysis appraises the total costs associated with buildings. The
term cost-in-uzse is the gum of the present values of the capital,

maintenance and ruming cogts, and the residual value of a building.

Expected payback periods of investments can be determined by
discounting annual revenues less the expenditures and equating them with

the initial costs.

Mathematically:
Ry
2 e - B =D
(1 + r)i
whers; E - initial capital outlay
Ki - benefits at the ith period

T ~ expected building life
r - rate of return to be determined
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The walue of ‘r~ rate of return is determined from the equation.
The rates of return of alternative maintenance works can be rendered

comparable using this technique.

The major drawback of the technique is that it requires enormous
ourrent and accurate data on capital and user costs on various materials
and components. The fact that such costs are incurred at different
points in time resulting in “varying values” makes detail comparisons
difficult.

The absence of yeliable data necegsary for this calculation limits

its application in Nigeria.

3.3.3. Coat-Bepefit Analvsia

The technique is similar to the technlques aforementioned, in  the
comparison of flows of expenditure snd revenue. The major difference
being its use in situations where flows of expenditure and revenus can

not be directly wezsured.

The technique is widely used in the appraisal of public sector
bullding projects. The value of the bulldings to the would be occupants
and the society at large are considered rather than the immediate cost
and returns analysis of other technigues discussed.

3.3.4. Cogtoeffectiveneas Analysig

Thig is an evalusilon technique whereby an end resuli is maximised
in termz of performance within predetermined financial 1limits, therefore
comparison can be made between the different physical means of achieving
the same financial end. The methods of estimating and comparisons are
similar to the cost-benefit analysis.
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3.3.5. Optimisation

The concept of optimisation may alsc be employed to determine
optimue maintenance levels. The use of the optimisation technique
depends on the careful analysis and determination of the response(s)
(dependent  variables) and  independent varisbles associated with
maintenance, hence +to a certain degree of accuracy the optimum

maintenance level can be determined.

There are two basic steps to the szolution of optimisation problems,
thege are:
(a) Determination of the stationary point.

{b} Determination of the nature of the stationary point.

If the value V7 of a building is a function of the maintenance
level "M” then it i1s a single variable problem with a single response
V' and a single independent variable M7, The stationary point can be
established by evaluating,

Vi) =0 i.e dV/IM = 0
and solving for the value of M at which dV/dM = @ is the statlonary

point.

The nature of the staticnary point can be determined by evaluating,
V(M) =0 i.e d2Vv/dMz =0
Decision criteria for Optimization:

4 positive wvalue indicates thal malintenance level ¥ will give &
maximim value of V', therefore the value of the building is less than
the cost of maintenance. A negative value indicates that maintenance
level "M will give a minimum value of V", therefore the vslue of the
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building is higher than the maintenance c¢osts. A zero value will

indicate & balance between the maintenance level "M™ and the value V7.

if on the other hand we consider the c¢ost of maintenance Mc to be
dependent on a number of factors such as level of technology, cost of
materials etc. repregented by 1. X2, ....Xn then wWe now have a maliti-
variable cptimisation problem.
The stationary point is estsblished by evaluating,
Me (x1, X2,....Xn) = 0
and solving for Xi, %x2,...%n, through partial differentiation

techniques.

The nature of the staticnary point is established by evaluating,

Me (X1, X2,.... %) = 0
Using the same decision criteria, the equation is solved.
3.3.6 Time Profile Technique

For mpurposes similar to the techniques presented Raftery [1991
.52, proposed a model (see Figure 3.4) that would be equally useful in
appreciating the economic pointe of intervention of maintenance in the
lives of buildings. The model is a Time Profile showing Input and Output
curves for a typical building. The Input profile represents conatructicn
cogte and subzequent maintenance and replacement expenditures, while the
Dutpat  profile displays & graph of the Ybvenefits acoruing from the
investment over the life of the building. At a point "A° on the graph,
the Input and Cutput profile intercept, this marke the break-even point
from which the building owner begins to gain net benefits from the

investment.
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Effective Building Maintenance Management seck to ensure that all
malntenance expenditure beyond the break-even point is kept at a minimum
in order to maximise the benefits accruing to the Owmer. At the szame
time wmalntenance works would be managed so as to extend +the useful
(econcmic) life of the building. The shaded portion on the graph shows
the Net profit realisable from the investment (calculated by deducting

#ll costs from respective benefits at every point on the scale).

At the point "B° the Input and Output profile once again intercept,
with rising maintenance costs and depleting econonic benefits, thie way

the point marks the end of economic life of the building.

It can be deduced from the diagram that Meintenence work will only
be congidered economical, when carried out bhetween the peoints "A° and
‘B in the life of the building. Before point "A° i.e. between the
Inception/Brief stage and end of Construction work, Maintenance works
will increase the inltlal capitel outlay and thus differ the expected
payback pericd of the investment. 0f course, additional initial costs
due tc maintenance consideration at this stage wmay be beneficial if it

will bring dowm future maintenance expenditure after conatruction.

Maintenance work within the defined period must be given due
considerations, as it will be uneconomical to embark on maintenance if
the cost of providing the benefits or the cost of adapting the building
to provide the benefits ie greater than the net benefit of allowing the
building %o he used for its present porpose. This connotes rational

deciaion making on the part of Maintenance Management.
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From the foregoing, it iz observed that every maintenance action
must be the subject of a feasibility study and application of any of the
techniques of economical maintenance highlighted. This will enable a
determination of the economical amount to be committed to maintenance
works, and when such works could be safely carried out without a

reduction in the benefita.

Maintenance expenditure should be kept at the barest level so aa
not to exceed predetermined optimum amounts. The appropriate points of
intervention of building maintenance works must also be determined.
Maintenance actions must not be too soon if it can be differed, and as
well as, not teo late such that the usability of the building is
affected. The approach at all times is t0 ensure that the market value

of the building is maintained.

Finally., in the words of Ratelliffe [13978 p_3011,
"the overriding objectives of the Property Manager in charge of
maintenance is to strike an acceptable balance between the
minimising of costs so as to enhance the profitability of the use
to which the building is put, and the maximising of the degree of
cars the Tailding receives in order to promote the econcmically
gainful life of the built space”.
3.4 Building Maintenance Manarement Sub-Syatem
In a study of housing maintenance syatems, Thurley (1979 pp.68-701
proposed  four (4} main types of Maintenance Management sub-systems
ariging from the different expectations and priorities of maintenance
work initiators. In his proposal. the overall level of maintenance

service provided varied both in priorities {eg. Structural repairs va

Decorations); and the importance placed on the speed of response to job
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requests. The four (4} systems presented in his study are outlined

below:

(a) Work-forece based system. This svstem is based on the available
level of manpower. Maintenance -~ ions are selected based on the
skills found in the labour foree.

(b)Y Oceupant based systen. The systen relies on job requests made up by
the occupents. Attempt is made to meet the needs of the occupants
based on their requests. A feusture of thig system is that
mainienance tend to concentrate on the aesthetics and finishings
rather than functional considerations.

(c) Insurance based system. This is & preventative maintenance approach
relying on the predictability of key maintenance decisions. The
gyatem is more entrenched in the developed world where buildings
have to be Insured against damage and failure. These are guided hy
local authority regulations. Emphasis in this system is on
structural stability and the avoidance of breakdewn through
replacements and servicing at regular intervals.

{d} Ouwner based gsystem. It is a maintenance system which views
maintenance from the stand point of the bilding owner. This is the
system in view in this thesis, therefore the detail nature and
characteristica of this system will be presented separately in

Section 3.4.1.

Twe analytical distinctions can be wmade between the maintenance
sub-systems aforementioned;
{a} Conflicts of maintenance objectives from the "supply side"” (owner)
and “"demand side” {occupant/user).
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{b) The extent to which priorities reflect technical or economic
griteria on one side and human and social criteria on the other.
Figure 3.5 show these two distinetions and the relationship between

the four (4) systems.

The system adopted will have an effect on the resultant building
maintenance policy adopted for particular buildings because of these
differing interests. For the purpose of this thesis the last system
mentioned i.e (hmer based system regulires greater emphasis. The market
approach to maintenance is no doubt in conformity with the interest of
the Owners, on the property. However the real svatem adopted should have
varying inputs from all other systems menticoned, because of the peculiar

nature of building maintenance works.

The rationale behind the choice is made clearer by considering the
nature and character of this sub-system.

3.4.1. Ouper based Svstem
The following are the features of the (wrer based zystem;

{a} Maintenance operations are geared strictly towards retaining the
value of the investment and the ease with which parts of Lhe
building can be let. It follews that demand-creating maintenance
works are the emphasis.

(b) Planning of maintenance work will concentrate more on the
functionality of the bullding and every atep is taken s0 that the
rerformance of the building is not impaired. The system allows for
a re-agsessment of the bullt space at repular intervals to ensure

that standards of care are maintained.
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{c) Supervision of works are centered on minimum costs, keeping
buildings wnoceupied for minimmm perlods and restricting the

quality of workmanship to the minimam acceptable 7 . Ta.

(d) Strict control is maintained on running costs at all times.

Summarising thus far, it would be geen that the emphasis in  good
maintenance policies is the retention of the market wvalue of the
investment and at the same time keeping &ll costs to the barest minimum.
The value of the asgset is thus preserved to ensure a long-term trouble
free investment capable of providing continuous  benefits and

satisfactory returns.

The returns should be no less than that obtained {from alternative
investment copportunities and in the a&baence of current or future
benefits the Owner will have no economic incentive to do more than is

neceasary to maintain the asset.

Clearly the policy adopted by the estate must be related to the
fundomental asim and objective of the parent organisation’s that own the

buildings {i.e. the type of ownership).

Every maintenance action is thus recommended to be approached from
an Owner’'s perspective, hence the c¢holee for an adoption of the

character of the Owner based system mentioned earlier.
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CHAPTER FOUR
BUILDING MAINTENANCE FOLJCY AND 115 FORMULATION

4_0 Problem Presentation

The study has thus far shown the appreach recommended for adoption
by Owmers through their respective Property and Maintenance represen-

tatives,

The market approach to the Management of building maintenance shows
clearly that the emphasis is for a retention or possibly an enhancement
of the marketability of built spaces in the property market. This should

be the policy at all times.

This chapter will further elaborate on the definition of Building
Majintenance Policy., its objectives and formulation. The factors
influencing Building Maintenance Policy are discussed under the heading
Building Maintenance Policy Formulation. Keeping these in view, further
attempt 1s made to articulate the nature and character of Folicy in the

conditicns of the market oriented approach.

4.1 Policy Defined

A Policy is a statement of aims and ideals, it is a plan of anction
expressed to guide a wise and sensible conduct. Schellenberger st al
(1978 pp.Z28-29] defines policy as "broad guidelines +o actions in the
pursuit of objectives”. These objectives are usually the fulfilling
objectives designed to fulfill or accomplish & higher order bhasic

objective of an organisation.



All work is expected to be performed within some boundary or
framework within which both Mansgement and Operatives must work to

accomplish their ends.

Hodgetts et al [1990 p.63 also describes Polioy as;

the definition of a common purpose for organization components or
the organisation as a whole, where in the interest of achieving
both component and organisation objectives, it is desirable that
those responsible for implementation exercise discretion and good
judgement in appraising and deciding among alternative courges of
action.

Simply b, Policy 18 a guiding principle of intent that ensures

that Management at various levels of authority know and pursue organisa-

tional goals accordingly.

Policy is a base for motivation which is an important stage in any
cycle of organised asction. It is through laid dowm policies that the
tasks of Coordinating and Controlling the activities of organisation
members becomes clearer and easier. Actual performance can bhe co-
ordinated and controlled to fall within the boundaries or framework set

by the policies.

Policy is usually a list of tasks in order of priorities stemming
from Economic, Technelogical and Managerial considerations that enable

the achievement of organisation objective(s).

4.2 Building Maintenaunce Policy Defined
let us repeat that BS 3811 defines Maintenance Policy as "the
strategy within which decisions on maintenance are taken". Alternatively

it may be defined as the ground rules, practices, guidelines and
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standard operating procedures for the allocation of mnaintenance
resources (in time and space of course) between the alternative tyres of
maintenance action available to menagement. The allocation of rescurces
involves the establishment of priorities for operations competing for

the resource allocation.

The omis in Building Maintenance Management is to determine the
most suitable way of maintaining the asset (building, its component and
direct enviromment) at an  intended economical level while wusing

avallable building technologies.

Speight [1980 p.1311, goes a bit further saying: "The objective of
Maintenance Policy may be stated as keeping buildings in appropriate

conditions by the most economic means".

Policies therefore should express what is the appropriate means and

how best this can be achieved economically.

It will also entail the laying down of maintenance standards
required to be achieved through maintenance works. The identification of
appropriate standards is one of the factors determining the naintenance

workload.

4.3 Formpulating Building Maintenance Policy

Bullding Maintenance Policy formulation involves layving down
operational standards and cost objectives for Maintenance Management, by
the determination and identification of all the notions presented in
previons chapters. These notions include:
(a) The identification of maintenance tasks i.e. the building works
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that constitute pieces of maintenance works.

(b) The determination of the maintenance management sub-system in use
(see Figure 3.5}).

{¢) The determination of appropriste conditions of usage i.e. the
building maintenance standards to be achieved.

(d) The determination gf the economical levels of maintenance
expenditure and the economical points of intervention of

maintenance of bullt spaces.

The objectives of Building Maintenance have been described aszs the
keeping ©of buildings in appropriate  conditions of uwse by the most
economic means and for a  suitable period; through the Building
Maintenance Policy, Maintenance Management is able to formulate long

term Maintenance Strategy and prepare realistic budgetary forecast.

Policy laid down must be functional. complete and should leave no
doubts as to the intention of the Quner with regard to the maintenance

of his huilding. its components and the direct environment.

4.3.1 Factorg influencing RBuilding Maintenance Policy
The following five (6} factors suggested by BSeeley [1976 p.273]
should be subject of considerations when formulating Maintenance Policy;
{a) The alm of the Parent Organisation: The aim of the parent
ocrganisation as reflected by the requirements of the Ownmers should
be determined. This knowledge will help to determine the priorities
attached to maintenance work; and the level of such maintenance
services required.
In the closing remarks in chapter three, it was pointed out cleariy
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(b)

(c)

{d}

that policy adopted must be in conscnance with the fundamental aim
and objectives of the parent organisation.

The Stendards of Care: This ig Maiotenance standard required for
the buildings, it is alsc related to the aim of the parent
organisation i.e. it steme from (a). The general atandards required
of built spaces should be determined and specific reauirements or
standards rcan also be set for particular set of buildings, as
conditions may vary from building to beilding. The pericodicity of
naintenance operations and ingpection oyecles, if a system of
planned maintenance is adopted, are important considerations. Also
important is the determination of the points at which routine
maintenance will not be able to sustain the utility and value of
the huilding, therefore major improvement schemes will be
necessary. These aspects have been covered in previcus chapters.
fegal Liability or Requirements: As have been subject of earlier
discussions, Statulory/Insurance requirements may assist in fixing
lower limits of maintenance standards. In Nigeria, unfortunately,
there are no current building regulations for maintenance works.
However, from a owners point of view, conditions should not be
allowed to degensrste up to a point where the quality and value of
the building is reduced.

Method of Building work execution: The method of adninistering
maintenance works refer to the means by which meintenance
operationg should be carried out, such &g by direct labonr or
contract work, The choice between any cof the two will be discussed

in detail later in this Chapter.
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{e)

Cost and Methodlof Financing: For the purpose of this study,
maintenance is geared towards a retention of the market value of
the investment. The cost and method of financing building
pmaintenance workas (i.e. maintenance expenditure decislons) muast be
aupported by & Feasibility Study approach using any of the

technigues discussed in chapter three.

Other technical factors given by Spelght [1980 pp.131-1357 that

would influence the Building Maintenance Policy and contribute to

menagements” stand and decigion on maintenance operations and activities

are highlighted below.

(a)

Use of premises and their availability for Maintenance work. Both
the use for which a building is designed and acquired are clearly a
prime factor that determines the requislte malinienance standards.
Obviously standards required for buildings, housing dirty
Industrial processes will differ greatly from those of an hospital
buildirg for example, While the Former may not insist on
acsthetics. the latter will gain much from o pleasant, clean and
healthy environment for proper health care delivery.

There will be a need to determine the criteria of use and consider
complex user requirements, this will then be translated into terms
of maintenance operations and their timing. According to Speight
{1980 p.131}, “"the relevancy of oriteria of use is clear together
with the importance of initisl design best suited to occupancy
needs and the minimisation of maintenance to meet these
requirements”. Maintenance as a desien factor has been deslt with

in Chapter three; and it was shown clearly that the extent to which



(b)

maintenance is considered at the brief/inception stages will
greatly affect the type, frequency and amcunt of maintenance work
needed Lo sustain the utility and value of the property.
Generally, designers could contribute greatly to a reduction in
maintenance costs if they ask themselves four (4) questions, when
designing each component or part of a building, these are:

i) How can it be reached

ii) How can it be cleaned

ii1) How long will it last

iv}) How can it be replaced

Availability of the buildings for maintenance work is ancother
factor. Limitation of availability for maintenance oper:’ e oy
dictate the need for more durable finishings and most importantly
the timing of operations. Maintenance operations may have to be
differed/delsyed to closing hours so ag not to affect normal
business hours in banking institutions: or to vacation periods in
educational institutions for instance.

Accessibility: Access to the building and its component. for repairs
is a design factor undermining the quality of final products from
the Building Industry. It is a factor which should be considered in
deciding on maintenance policies because ready or difficult access
to parts requiring maintenance will affect the cost of maintenance
and will also determine the life span of fitted components. In some
situations difficult access may prompt extensive alterations in the
original design. In the interest of economics; it may he decided

for instance, because of maintenance coats (due to expensive
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(c)

(d)

breakages) to change buried rain water down pipes to surface
installations.

Life of buildings and their servicesa; This factor determinss the
pericdicity and cycle of maintenance operations which should be a
feature of good maintenance policy. Design lives of various
components vary, e.g. structures may be designed for 50-60 vrg,
major building services for 10-20 yrs. finishings and fittings 3-10
yr3 and internal transport installations up to 10 yrs ete. There
have been calls for a correlation of the expected life span of many
of these components and building elements but unfortunately where
attenpts have been made, it only results to even higher maintenance
expenditure and shorter life apan of other components.

Maintenance Policy should allow for adequate and timely maintenance
action at predetermined periods to cope with the continuous
deterioration of building components. It may be convenient to adopt
a five vearly repainting cyvcle for external walls or general
servicing of mechanical installations every two years.

Prevention of Defects: Whereas all buildings deterlorate from the
time of completion (if not earlier as explained in Chapter three),.
the rate of deterioration depends on a number of factors. One
factor that readily comes 10 mind, is the suitability of the
original deszign and the standard of construction necessary to
contain exposure and use conditicns. Tdeally, Maintenance Policy
should originate from the dezign stage when a pattern would have
been set for better or for worse, the prevention of defects in

building. Thus the prevention «f defect influences decisions on
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Maintenance Poclicy even at the early stages of Inception and

Deaign.

4.3.2. Sieps in the Formulation of Building Maintenance Policy

The formulation of Maintenance Policy for specific Property
requires a number of steps. Their sequence are taken up and groured
within three steps or procedure suggested b¥‘Speight [1972 pp.477-4801,

The steps include:

,' ' OpOLICY !
FINDING | ' RXFCUTION | ' RYOLUTION |

The steps are summarised under the following headings.

STEP ORE : FACT FINDIRG
Thig stc. . . 1y i8 a fact finding and information seeking step
which involve broad appraisals of the conditions prevailing within the

orgenisation a5 a whole and its maintenance department (unit).

Aspecte of the Maintenance Unit that should be considered include:
{a} Aim of the parent organisation
(b) Objectives ¢f the Maintenance department
{c} The type and level of maintenance service anticipated or provided.
{d) The nmanpower (strength and skills)} available to tackle maintenance
tasks.

(e) The type and level of supervision and control available,

58



Other considerations are  the technical factors influencing
decisions on maintenance listed earlier. These are grouped under the
heading technology of maintenance for convenience in Table 4.1. From
these, necessary details like the attitude of the organisation towards
maintenance. hudget provisions, administrative controls, and the

strength and wesknesses of the parent organisation will be catered for.

Another important consideration is the malntenance management
system in uee. For the basis of this study. the system adopted must

amphasise the Ouner based system discussed earlier in Chapter three.

External analvseis of Basgic user requirements follows;: it is aimed
at determining the conplex requirements of the Occupants of the built
space. In this case, it is assumed that the Owners are the Gocupants,

and so requirements should highl: ' ot economic criteria.

Local authority regalations are also lmportant inputs that would
determine the levels below which conditions and performance of the built

space are not expected to fall.

Every decision taken at this Fact finding stage must be the subject
of economic considerations; to ensure that the 0Ouners”™ interest are
e 3 in the final Building Maintenance Policy formulated. The
interconnections between this stage and other gtages with economic
considerations have been indicated with a returning arrow (feedback

relation) in Figure 4.1.



STEP TWO @ METHODS OF MAINTENANCE WORK EXECUTION
Having appraised the internal environment and an snalysis of the
externalities, the decisions reached in Btep One will assist in the
determination of the appropriste means by which msintenance operations
will be administered by the maintenance department.

Building maintensnce works, whether major repairs or restoration.
periodic or apericdic, routine or day to day cleaning operations. can be
undertaken through the following methods:

(a) Directly employed Building Labeour (Direct Labour) Works

vy Padilding Contract Works
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The merits of each method for typical maintensnce work need to  he
considered, becauze optimmn use of the resources avallable to tasks in a
given situation is an important element of the building maintenance
roliey. It may be necessary to look at the structure and organisation of
management as to their preference for any of the methods before

formulating a policy.

A mmber of factors would guide maintenance management in deciding
on the use of either of the methods in eXxecuting maintenance works. They
include the following:

{a) Nature of Maintenance works.

(b) Volume of work involved.

{c} Rezponse or Reaction time required by owner or users.
(d} Level of internal supervision available.

(e} Location of the works.

(f) @Quality of finished products required.

(g) Accessibility Lo the works.

(h) Availabllity of buailding for malntenance operations.
{i} Built space or Labour market conditions.

(i} Security implications.

{k} Cash flow and Financial strength of the Gumer/Administrator.

(1) Total maintenance cost for given building etc.

Ho doubt becauge of the ohvioug peculiarity of different

maintenance operations, the use of any of the methods will vary.

The determination of suitable means of maintaining assets need to
be the sgubjiect of economlc and financial considerations also: these is
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indicated with another feedback relation on the Figure 4.1.

STEP THREE - POLICY RVOLUTION
The appraisal of the conditions prevalling within the organisstion
and the . . i the meana by which maintenance operationg are
administered, having been completed, The Building Malintenance Policy can
then be formualated. The prime elements in the Policy being:
(a) +the scope and limits of maintenance service set by Maintenance
objectives.
{b) standards of care and use criteria set by the Maintenance
standards.
{(c) means of executing maintenance works set by the Maintenance work
administration methods.
(1) finance and cost considerations outlined in the Maintenance cost
abjectives.
Figare 4.2 czummarises the components or elements of Building

Maintenance Pelicy discussed.

Constently at the back of the wminds of Maintenance Management is

the economics of every maintenance decision.

Buildings are largely investiment goods and from the point of view
of the (kmer, every expenditure must be the sublect of an Econgmical
anatysis, It will not be surprising therefore that finsnce and cost
congiderations should be given a higher pride of place among the

1
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FIG. 4.2- : COMPONENTS OF BUILDING MAINTENANCE POLICY
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It may be worthy to mention that good Maintenance Policies must be
amenable to change to ensure that its objectives are achievable. They
chould incorporate & system of continwous review and periodic re
assessment at regular intervals of the market value of the built asset,

hence a continuons review process should start off the entire process.

The framework set by the policy should allow for comminication and
interaction between all the actors (Managers involved in the decision
situation and whe will be ultimately responsible for its implementation)

so that decisions reached are not uncoordinated and piecemeal.

Finally, the need to formulate a Puilding Maintenance Policy from a
market oriented view cannot be overlooked, Buildinge are capital assets
and capital intensive, it therefore seems necessary to propose the
adoption of a systematic approach (with emphasis on economic

conaziderations) to the overall management of thease assets.

Having said all these the next chapter would be devoted to  the
analysis of data collected during the field inveastigation by
questionnaire (see Appendix 1) aimed at appraising the level of
sdoption/appreciation of the market approach discussed in this study by

the PropertyMaintenance Services departments.



CHAPTER FIVE
ANALYSIS OF FIELD INVESTIGATION (QUESTIONNAIRK)

5.0 Approach Presentation

This chapter analyses the result of a data set collected with the
aid of questionnaire (Appendix 1) and verbal discussion with the respon-
dents on the building maintenance policy of some finance crganisations
(commercial banks) within Kaduna and Kane from a market oriented

approach presented in previous chapters.

A total of 15 questionnaires were sent out to the finance organi-
sations, but anly 10, corresponding to 67%, reaponded pozitively by

answering the questions.

The questionnaires {see Appendix 1) with a covering letter were
distributed to Heads of Property/Premises/ Maintenance services
depurtments. The characteristice of the respondents are presented in
Table 5.1.

TABLE 5.1 - CHARACTERICTICT OF EESPONDENTS

R — e e e e ————— e ———— e o —

Institution Poaition Qualifications ?
Degree Others

i B1d/Civ. Bnkg.
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Manager

Asst. Manager
Officer (Prem)
N (Prop)
(Estate)
Manager
Supervisor -~ X
Officer (Prem)
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Also respondents generally have working experience in their various
departments of between 5-18 years.
In the same vein the character of the organisations to which

questionnaires were distributed is presented.

TABLE 5.2 - CHARACTERISTICS OF RESPONDING ORGANISATIONS

[Institution Building Types

f Administrative Residential Recreational

| Qty Age Qty Age  Qty Age
A 5 10-20 84 10-20 2 10
B 70 10 30 10 4 1
C 30 20-25 35 2-24 - -
D 1 5 1 10 - -
E 25 15 50 15 4 15
F 30 20-70 20 20-70 - -
G b 10 15 5-10 =~ -
H a5 2030 36 20-3 . -
I 1 26 30 10 - -
J 28 10-25 50 10-25 5 5-10

These result show a good capability profile of the level of

operations of the Maintenance departments visited.

The questionnaire (see Appendix 1) containe 14 questions. The
following (from 5.1 to 5.8) are the headings te group of answers to the
14 questions put forward. The questions cover seven (7) msin problems
(A,B,...G) which are subject of investigation in particular as basis for
the research.

5.1 Problem A: A

There are two questions in this part and the aim is to get the view

of the respondents on what they conasider to be
(a) The aim and objectives of setting up their maintenance departments;
(b) The reasons for which maintenance of buildings is necessary.
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Muestion (b)Y is to c¢ross check if there 1s & correlation between
the general aim and objectives of the maintenance department and that of

building maintenance in particular.

BO% of the Respondents consider the aim and objective of setting up
the Maintenance departmnents as Economic i.e. in order to coordinate and
contrel maintenance expenditure to fall within predetermined maintenance

budgets.

30% believe that it is to help achieve the designed life span of
the buildingzs in their control. The designed life is assumed to be from

B0 vears and above.

20% of the respondents consider the aim to be the assurance of

constant and effective maintenance work to meet the exigencies of every

situation.

Other aims put forward by the respondents include:
- the minimisation of time spent in effecting maintenance operations.
- the improvement of the image of the organisation thus giving value to

customers savings.

On reasons for embarking on maintenance of their buildings,
Respondents were required to rank thelr answers with numbers 1,2,3... in

the order of pricgrity. The reaponses are summarised in Table 5.3:



TABLE 5.3 REASONS FOR EMBAKKING 0N MAINTENANCE OF BUILDINGS

S/n Reasons 1 2 3 1 5
% % % % %
k;) To retain the market value of the 10 - - 30 89

investment.

b) To maintain an acceptable quality 40 10 30 10 —‘

standard of the premises '

c) To prolong the useful life of the 30 20 40 10 -
buildings

d) To present pleasant and conducive 40 30 10 - -
working environment

e) To meet the standards of premises - 30 - 30 40

set by competing organisations

5 o o . R

QOMMENT ON TABLE 5.3: Tt would geem that most of the respondents are
aware of the economics of maintenance works, although the ccordination
and control of maintenance expenditure to fall within their budgets
presupposes that a number of considerations albeil economic would have
been considered during budget preparations. And if this is so, it means
that some form of policy would have paided originally their decision

making in this respect.

A relatively new chjective introduced in their response is the
minimisation of the time faken to =ffect maintenance operations by the
maintenance departments. It permits a bonafide deduction that some form

of work planning is involved in their activities.

The reasons for embarking on maintenance of buildings sort of
played down the economic aspects of maintenance, since 80% ranked the
retention of the market value the least of their reasons for maintaining
buildings. (This is almost contrary to the market approach presented in

this study).



Their reason for adopting this stand is that their bulldings are not put
{for commercial use i.e. rented out, hence there is no real need to

maintain buildings with a view to improving its marketable rent/value.

The Author of this thesis believes that at all times, building
maintenance should aim at giving value to the money spent on
maintenance, and by so doing the owmners stand to galn maximum benefits

from the investment.

5.2 Problen B. Building Mainicnance Policy

There are three gquestions covering this heading.The aim of the
questions is to ascertain whether the organiasations have written down
maintensnce poliecles or not and where not availsble, what forms the

hasis of their maintenasnce decigions.

Az to the existence of a written down building maintenance policy

document, B30% of the respondents do not have 1t.

The remaining 20% who allege that it exisis, say it is in the form
of a Redecoration or Replacement poliny. A typical example of this
policy is the following set of guidelines:

{a) Replacement of Carpeting every & vears
(b} Replacement of Air Conditioners every 10 vears
(c) " of Household furniture every 5 years

{d} Repainting cvele for residences every 3 years ete,

Unfortunately none of these respondents was ahle to provide the

author a copy of this document.

T0



The 80% who declared absence of this document have the following
response to a question on what forms the basis of their building
maintenance decisions. Their responge is presented in Table 5.4,

TABLE 5.4 BASIE OF BUILDING MAINTHENANCE DRCISIONS

S5/n Decisions fIsually Rarely Never
% % 4

a) Persconal judgement 50 20 10
b) Administrative/Management control 30 40 10
c) Local auvtheority regulations 10 40 10
a) Marketable value of the buildings 10 20 20
e) Conditions of the bulldings 70 10 -
£) Requests from users 80 =

COMMENT ON TABLE 5.4: The important constituents of good building
maintenance policies have been presented in Chapter four {(see Figure 4.2

for a summary of the components nf Building Maintenance Policy).

It would be cobserved that elements mentioned are clearly absent
from the policies existing in the respending organisations. Of these
elenents, oyeles of remewal or replacement are put down, which is only a

part constituent of maintenance standards.

It is observed also that their maintenance decisions are mainly
based on the requests from users. This is an Occupant based maintenance
system (Contingency system) in use and experience has shown thest in such
a system, there is tendency to concentrate on aesthetics and finishing
works rather than functional conaiderations. This is coupled with the
fact that users’ requests are made with little regard for their copt
implications. It 4is for this resson that the sotudy ewmphasises the
character of the Owner based system. The system has been presented in
chapter three of this thesis.
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5.3 Problem C: Criteria for determinine Building Maintenance Work
Briorilieg..

To further understand the level of appreciation of the economics of
maintenance works, it iz needed to know what criteria are used in
determining priority of maintenance operations. The respondents were
required to rank their answer with numbers 1,2,3... in the order of
priority. The Table 5.5 summarises the answers received.

TABLE 5.5 = CRITERIA FOR RUILDING MAINTENANCE WORK PRIORITY

S/ Criteria 1 P 3
% % %
a) Economic Criteria 80 30 10
b} Technological Criteria 40 30 a0
ol Social Criteria - 30 80

COMPENT N _TABLE 5.5 Economic criteria is here ranked highest by
80% of the respondents as the determinant for prioritising building
maintenance works. This is followed by technological considerations with
only 40%. Soclal criteria though rarely considered, are used while

trying to present good premises for customer impressions.

The 30% whe ranked economic criteria second are of +the opinion
that., for certain maintenance works technological considerations nay

coverride economic considerations.

The result seem to be in consonance with the technical and economic
criteria proposed for organised maintenance management sub-system in the

chapter three (see Figure 3.5)



5.4 Problem D: Contractual Arrangements for Bullding Malntenance Works.
As an element of the Building Maintenance Policy., the way and
manner by which the performance of building maintenance works are
administered is an important factor. The allocation of the works is the
right and duty of the owner or his administrator, this may be achieved

through contract works, by direct labour or a mixture of both.

It may be the policy c¢f the organisation that all works must go to
the direct works department.; to specialist contractors to complement
direct works; or may be that financial limits be imposed so that all
works above & certain value goes out to tender. These and many more

should be reflected in the policy formulated.

The questions in this part of the questionnaire, wanted to know
which of the administrative arrangements are employed in executing
maintenance works; and which is prefered by this particular group of

respondents.

The response is presented in the following Table 5.8
TABLE 5.6 BUILDING MAINTENANCE WORK ADMINISTRATION

IS/n Contract Type Preference
1 2
a) Direct Labour works TO% 30%

It can be observed that direct labour works are more prefered by
the responding organisations. The reason for their preference is not far
fetched. All the responding organisation who prefer the use of direct

labour have enough technical staff to attend to day to day routine
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maintenance works. It is the general believe that maintenance works

performed by direct labour can be more closely supervised and a good
control of the quality of work is ensured. Also direct labour works

almost always result in cost savings.

Maintenance works are only let out by them when the magnitude of the

works are abaove the capability of the directly emploved astaff.

The 30% who opted for contract works gave the following reasons
(verbally) as guiding their choice;
(a) The standards of care required for the maintenance of their
buildings can only be met by sgpecialist contractors.
(b) It is a matter of policy to let out all maintenance works hence the

absence of any technical staff within their department.

5.5 Problem K: Economicg of Building Maintenance Works

The author needed to know the type of economic consideration
undertaken by the respondents before and after maintenance works are
executed. There are three questions in this part, the data received
through the questionnaire in answer to them are summarised in Table 5.7.
TABLE 5.7 - ECONOMIC CONSIDERATIONS UNDERTAKEN BEFORE
COMMENCEMENT OF MAINTENANCE WORKS

8S/n| Economic Considerations Usually Rarely Never
% % %
a)n{ Feasibility study of the works a0 10 10
b) Cost benefit appraisal of the work 90 10 -
c) Determination of optimum levels of
maintenance expenditure 80 2 -
d) Reference to budgetary forecaste 100 - -
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Other economic consideration carried out before maintenance works, is
the sourcing of cheaper building materials (market survey of materials

required).

On whether regpondents carry out any economic appraisal after
maintenance worke must have bheen completed to control the chances in the
market (to gain a good rent) and consider future maintensnce
expenditure, all the respondents do not carry out this exercise.

QOMMENT ON TABLE 5.7: From the above responses it can be seen that

most of the economic considerations highlighted are mostly carried ocut.

Though further investigations reveal that the preparation of
approximate estimates hefore commencement of the works represent the
only form of economic plaming carried out by the responding
organisations. This obviously does not satisfy the aim of a market
approach to building maintenance. The rent achievable through
maintenance of the buildings should be constantly monitored both hefore

and after maintenance works.

5.6 Problen F: Determination of Market Value of Buildings

The two questions in this part sought o know if there were steps
taken by the organisations to determine the market value of their built
gpaces particularly buildings, for example at the end of every fisecal

year.

50% of the respondents do and 50% do not. The former category
determine the market value of their properties for the following

PUrpOses
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{(a) Insurance valuation purposes

{h) General Revaluation exercise of property worth.

The valuation of the properties are not carried out on regular

basia, they are only done when situations warrant.

Valuation of property worth, if any, are usually carried out by
either in-house valuers or by the use of professional estate valuers.

COMMENT: The valuation of property worth ie an important sspect in
every market economy. The evaluation of the inveatment at regular
intervals will help owners to know thelr financial position as the
buildings are concerned. This knowledge will help determine how the
money spent on maintenance of buildings has affected its market value

whether positively or otherwise.

It is even more important to institutions (banks), it is expected
that this knowledge of the value of thelr assets (bulldings are & part
of their capital) should determine in all likelihood their credibility

in the financial market.

A common error made by this group of cwmers is to apply a common
percentage for the depreciation of their physical assets. Hence the
values of their property reduces every fiscal year. Where this may be
applicable to machinery, slectronics, etc care need to be taken in the

case of buildings to assume the same depreciation value.

it i3 common hknowledge that in an inflationary economy like in
Nigeria now, the value of buildings are likely to aprreciate, though
this largely depends on the level of business in the property market and
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on the standard of care on such buildings. Owners would therefore
benefit more from regular valuation of their buildinga.
5.7 Problem G: Maintepance Budget Preparations

Realistic budgets can only be achieved if correct steps are taken
in its preparation. The important factors influencing its preparation
zre the Maintenance objectives and Policy. Thesze componente are

discussed in Chapter six.

The question wanted to know what factors are considered in the
preparation of maintenance budgets. The table below summarises their

response.

TABLE 5.8 FACTORS CONSIDERED IN BUDGET PREPARATIONS

S/n] Factors Usually Rarely Never

i;) r-Maintenance requirements of 100 - -
each building

b) Depreciation value of the 20 30 50
buildings

c) Past budgetary record/provisions 90 10

d) Expected Capital expenditure sums 60 10 30

L —— m—— e

COMMENT ON TABILE $.8: It would be observed that the most factor
considered in budget preparations is the requirements of each buildings
and reference to past budgetary records on expenditure and provisions.
This 1is considered good practice as they form a convenient basis for

forecasting maintenance expenditure.

5.8 Merite of Building Maintenance Policy (Market Oriented)

Finally respondents were requested to comment on the viability of
the formulation of Building Maintenance Policy from the market oriented
approach proposed in the study, i.e. Maintenance works that will ensure
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an improvement of marketable rent/value of the huildings.

Generally the respondentg regarded the approach plausible,

believing that it will give the needed orientation towards a good

maintenance culture. The following advantages were given by the

respondents as derivable, from putting in place a2 well articulated

building maintenance policy.

{a}

{b)

(e)

(d)

(e)
{(n

The policy will assist in achieving investment objectives. Owmers
will be better placed to maximige their income as they are informed
of the rent realisable on their properties in the property market.
The policy will ensure that more attention 1s placed on the utility
of the building i.e provision of conducive environment for business
and an increase in the productivity of bank workers.

The policy will improve the standards of care for buildings through
well coordinated and controlled maintenance operatione.

The economic lives of the buildings are likely to be increased thus
enauring prolonged continucus and satisfactory returns to the
owners.

The policy may ensure optimum maintenance at the least cost.

The policy can assist in the preparation of realistic budgets.
Maintenance planners are thus encouraged to consider all issues
capable of enhancing the market value before other considerations
that funds can accommodate would be included in the budget during

its preparation.
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CHAPTER SIX
GENERAL SIRMMARY AND PROPODALS:

6.1 General Cuamary

The sumnary of the entire study appears to he more or less a
comparison of the contents of Chapters two, three and four covering the
literature review with Chapter five covering the results of the field
atudv. An attempt %o highlight the problem areas discovered within the
field study., will help achieve the aim of the study and its final

objective as assumed in Chapter one.

This final objective is to recommend an approach to the formulation
of Building Maintenance Policy i.e. the sequence of steps that will give
the right orientation tc building cvmers and adminiastrators on how to

maintain the value of their property.

The field studies revealed z mmber of shortcomings in the policy
formilation for buildings, if amy, in the inatitutions.
They are here summarised;

{a} A character of Maintenance service gimilar to an Dccupancy based
system or Contingency system 15 adopted by most of the maintenance
departments visited.

(b) The relevant ecconomic consideratlions that are needed in deciding
among alternative courses of maintenance actions are absent.

{c) There is no knowledge of the prevailing building property market
situation and prices of building materials and works which should
asgist in the formulation of the right policies towards enhancing

the market value of maintained property (baildings).

78



{d} BRuilding Maintenance Policies are not in line with the requirenents
of owners; those policies are not clearly expressed and formulated
at the same time.

{e) 'The absence of aprropriate policies make the preparation of

realistic budgets not feasible.

To improve on these shortcomings, the relevant items which should
be the fundamental of Bullding Maintenance Policy, will be discussed in
line with considerations and deductions made within the review of
literature in Chapters two, three and four. Obviously it would be done
with regards to market oriented economics as pointed out in this thezais

title. They are presented under the following sub-headings.

6.1.1. Building Maintenance Mansgement Syaiem

From the literature review, it was determined that the maintenance
system adopted {see section 3.4) will have an effect on the resultant
Hullding Maintenance Policy adopted for particular bulldings. It was
agreed that in the markel economics nothing else but the market approach
to maintenance of buildings 3s in conformity with the interest of

owners. Thus the Owner based system was assumed as a pattern.

The character of this system was presented in Chapter three and the
following deductions are made now:

{a) The Owner based system will ensure a strict control of malntenance
expenditure. Buildings are generally investments, and from the
roint of view of the owners it must vield an income comparable o
other investment opportunities. Maintenance cost should therefore
be kept to the barest minimum so long as the utility of the
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6.1.4° R T ots
Building Maintenance budgets are plans for financing the
maintenance work to be carried out over a period of time, to mset the

stated objectives of the parent organisation.

Ideally the hudget should be determined from the requirements of
the building and not a mere adjustment of the previous years budget,.
Past budeget provisions and expenditure requirements serve as reference

and guide to the preparation of current budget only.

The formilation of maintenance budget should consider basically the
Maintenance Objectives and Maintenance Policy. Forecasting of the likely
works to bhe required in the short and long term is aslso the subject of

important, conaidepation,

Summarily the extent of the works having being determined from the
Maintenance objectives and Policy, together with the costs involvement

will form the value of the maintenance budget.
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CHAPTER SEVEN
QURCLUSION AND RECOMMENDATIONS
7.0. Conclusion
The formulation of Building Maintenance Policies from the market
oriented approach has a wide applicability. In as much a3 buildings are
generally investment goods, they should offer a chance %o yield an

income, whatever the type of owmership.

The merits of the implementation of this approach have been
presented in Chapter five. Basically they combine Lo ensure an improved

maintenance service te the organisation at low cost.

In order to create the right orientation towards the approach
represented, this study started by presenting the fundamentals of
Building Maintenance philoacphy. This was followed by Costs, Value and
Guality concepts of Building Maintenance Management. These backgrouwnd
conaiderations provided a base for discussion on Building Maintenance
Policy and the steps of procedvure necessary for ite formulation for

existing organisations.

A field study of existing prectlees discovered some shorteomings
and negligence, those common wer- -~-nngsed in this thesias. At the same
time it assisted the author in msking some specific and genersl

recommendations for an improved building mairntenance service.

In conclusion the common approach towards Building Maintenance need
to be corrected. The basic rule is to look at the building from the

owners point of view. Then it would not be difficult to appreciate the
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neceasity for a framework of this needed improvement. This way also the
overall objective of the study, namely @ creation of the right
orientation for the formulation of Bullding Maintenance Policies is

being met.

7-1 Recommendations

The following recommendations stem from all the study. They are
made with the best of intentions for the satisfactory management of
Building Maintenance departments and units. Thevy may almost be

meaningless if they could not bhe implemented with the spirit with which

they have been made.

The following specific recommendations are guidelines directed to
Management and Poltey makers at all levels of the hierarchy within the
Maintenance departments and units to assist in formulating the right
Building Maintenance Policy.

(a) Maintenance Departments are advised to make necessary steps to
formulate Building Maintensnce Poliecies. So, the Building
Maintenance Policies should be complete and leave no doubts
regarding the action plans »f the depariment vis-a-vis the
requirements of the owners. The following should be kept in mind.
{1} The Policy formulated will be a managemeni tonl for the
coordination of maintenance operations and & motivator of the
maintena:, - . .ok-force.

(i1) The Policy should state categorically the following:

-~ Maintenance Objectives

~ Maintenance Standards
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{(b)

(d)

{e)

(f)

Maintenance Administration methods and

- Maintenance Cost objecltives.
For Ouners having different types of buildings it is recommended
that specific Policy be prepared for each of the building types
apart from the general Building Maintenance Policy.
It iz recommended that the Building Maintenance Policy must ensure
that maintenance works are subject of economic and financial
evaluationz before and afteér any implementation of the works.
These pieces of information ex-ante will help in determining
maintenance work priorities; and ex-post as a tool for future
maintenance expenditure planning.
The Policy should highly reflect economic and technical criteria as
againat social criteria of use. Therefore Maintenance Management is
advised to view building maintenance from an owmers perspective, to
ensure that the huildings (which are largely investment goods)
contribute positively to the level of income of the cwners.
This way good standards of usabllity could be preserved for the
nation.
Attempt should be macde by Maintenance depurtsents and units to be
aware f the prevailing market value of their asseta (buillt space)
on a repmilar basis. This will provide information for the appraisal
of the effect of mairtenance works on the building value for any
financial and accounting pirpose.
Realistic Maintenance Budgets should he scught at all times and
this can be achieved through inplementation of well articulated

Building Maintenance Policies known and accepted by the Dwners.
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Finally, the study is recommending further research towards a
critical leck inte the pospibility of formalating an economic medel{s)
or formulae that will help in the determination of optimal Maintenance
Expenditure for particular building types within a given period. It
would require a comnon effort of builders” experienced in the area of

Building Feconomics as well as those of Construction Technology.
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Department of Building
Fac. of Env. Design
Ahmadu Bellc University
Zaria.

November 1985

The purpose of this questionnaire is to enable the student
complete his study of exiseting building maintenance management
policy of the buildings owned by your organisation.

The bearer is a student of Construction Management from the above
University and would be required +to submit the thesis as a
partial fulfillment for the award of M.Sc. degree.

Sir, your cooperation will be highly appreciated if you cculd
answer all the questione in Lhis questionnaire and supply any
other additional information based on your experience, that could
lead to the succeszs of this research.

All information provided shall be treated with strict confidence.

note that [ may need to have verbz! discussions with you

Pleasz
on guestions and answers that are unclear.

n

Thank you for your cocperation.

Yours faithfully,

|
James QOlabode B. Rotimi



QUESTIONNAIRE ON
BUILDING MAINTENANCE POLICY FORMULATION:
A MARKET ORIENTKD APPROACH
1. Please, indicate the building types managed by your

Maintenance department.

Number Period of Use
a) Administrative buildings £ .3 f ]
b) Residential B [ { ]
c¢) Recreational N [ 1] [ ]

d) ‘OEhers; Plende FpeeiTy i c sasvsni d soshs s e acana 3 sthns S 455
L ]

Z. What do you consider to be the aims and objectives of setting

up your Maintenance Departments . . ... ..ttt eeeeesenneneasn

3. Could the following be the reason(s) for embarking on building
maintenance by your department?
Please rank with numbers 1,2,3... in order of priority.
a) To retain the market value of the investment {1
b) To maintain an acceptable quality standard of
the premises ) (]
c) To prolong the useful life of the buildings [
d) To present pleasant and conducive working environment [ ]
e) To meet the standard of premiseg set by organisations
competing with yours {1

f) Others, please specify and rank with numbers: .............

...................................................



8. Which of the following administrative arrangements are used
in executing building maintenance works?

Please rank with numbers in order of preference.

a) Direct Labour works [ 3]
b) Building Contract works L 3
¢c) Others, please specify and rank with numbers:..............

9. Please, state briefly the reasons for your preference and

order, in response to Qs B above.......... B B SR & R

--------------------------------------------------------------

10. Do you undertake any of the following economic considerations
BEFORE embarking on maintenance work?
Usually Rarely Never
a) Feasibility study of the work [ 1 [ (]
b) Cost-benefit appraisal of work (3 (. [

¢) Determination of optimum levels

of maintenance expenditure [ 1] [ ] [ ]
d) Reference to budgetary forecasts [ 1 [ 1] (|
e) Other economic appraisals, please specify:.............

--------------------------------------------------------------

11. Are there other economic appraisals carried out to control
future maintenance expenditure vis a vis the value of the
building AFTER maintenance work must have been completed?

Response: (A) Yes (B) No



12. 1f Yee, please specify these types of economic appraisal?

13. Are steps taken to determine the market value of your
buildings at the end of a fiscal year?
Response: (A) Yes (B) No

14. 1f Yes, please specify these steps taken to determine the

15. In the preparation of Maintenance Budgets, Are your decisions

based on the following factors?

Usually Rarely Never

a) Maintenance requirements of

each building [ [ [ ]
a) Depreciation value of the buildings [ ] [ ] [ ]
b) Past budgetary records/provisions [ ] ] L]
¢) Expected Capital expenditure sums L] -] [ ]

------------------------------

--------------------------------------------------------------

...............................

------------------------------------------------

--------------------------

..............................................................



17. Please, Comment freely on the viability of the formulation of
a Building Maintenance Policy that is based on the resultant

market value obtainable from maintenance work.

THANK YOU FOR THE USE OF YOUR VALUABLE TIME
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STANDARD SPRAY TEST
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[00-NO STICKING OR WRTTING
OF UPPER SURFACE.

90 - SLIGHT RANDOM STICKING OR
WETTING OF UPPER SURFACE. -

80 - WETTING OF UPPER SURFACE
AT SPRAY FOINTS

20 - PARTIAL WETNNG OF WHOLE
OF UPPER SURFACE.

50 - CONPLETE WETTING OF WHOLE
OF UPPER SURFACE

Q.COMPLETE WETTING OF WHOLE of
UPPER AND LOWER SURFACES

COLORED WATER USLD FOR PHOTOGRAIMIC CHART
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