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IMPACT ASSESSMENT OF FACILTY MAINTENANCE COSTS ON THE
SUSTAINABILITY OF BUILT ENVIRONMENTS IN NIGERIA

Abduiganiyu A Oke, VMNIQS
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Abstract

his paper provided empincol evidence on the imolicaton of frends in maintanance
costs for sustainabie buitding presen/ation stfors Specilic ohlectives of fhe Paper were
the creation and companson of annualy updated inalcss for (o) salscted components
of maintenance costs, (b} inflation lovels, and (©) annua) salary for acadsmic staff of
professanial ronk The findings of s paper wers fimitog by the use of the HATISS salary
scals (basic smolumeants oniy) s o proxy for the actual fake home pay. This pxaper aads
o exsting bulding assessment methodologies by foking into account the impled
sustainobity of mantenance, given fhe incomes of tenanis. the findings of the poper
inelude that costs of maintaining @ stangard wo bedroom bungalow busding were
excess of the basic salary eamed by @ govemmeni employed worker of profassohiol rank
The least mantenance cost recordsd was 63% higher than the highest eaming of such
worker, The paper thus recommendsd fhe apening up of casiy weoassad inos of credit
for maintenance puipeses Bullt info mortgage an packages To ensure that proper 3
sffact is given fo such slratagles o Natona! Pollcy on Maintenance of Ruildings and
Infrastruciure could be estoblished ingspandent of ihe cxsting policies on Consichion
and Housing.

Keywords: cosfs, Indices, mainfenance, salary, sustolnability.

Introduction
Maintenance works are of ggnificance to ratoncl eccnomies and low ncome

setlements in terms of value added (GFCF ond GDP}. The construction of a dwelling undt
censtitites a greater progorticn of individual earmings/savings and cannot be renloced
easiy. Montenance works are poorty funded n Nigarlo, becouse specicized funding
arrangements do not axst. Finance & wsually provided cn an ad-hoc basis, withou!
recourse 1o long-term plons, as wes the cose with puclic post effice buildings n Japan,
(Kazunobu 2004). Public mnfraosfructure owners ore odopting nnovatve  mancing
arangements that essentially ‘pulls’ projecis frem the privale secior, (Garvin and Cheah

2004).

In Nigerda os in mest paris of the werld maior censmucticn projects have been
planned, desgned, buit, ana delivered to the customer with littie considsaration of the
costs, resourcas and systems required to operale, maintain and support the fachity
effectvely. This practice is unsatisfaciory since, over the life soan of o building. the
mainterance, repair and operating cosls may be hwo o threa times the intic! capitcl
cos! (Spedding, 1994; Censtruction Technology Foresight, 1595 and Egon, 1998) wiiting
on Singapore, Acieong et al. (2002) posited that construction industries nead To recuce
mairtenance costs and  subsequently entire lite cycls costs of oulldings Such
maintenance cnd repair costs can pe quantihad by: (0 the expanditure on ractifying the
defects attributes 1o the shorttalls In dssign (Briffell, 1990; Al-Hammad and Assal, 1997
Msela, 1597: Tastoye, 1997 Ardit ond Nowiakerawit, 19595, (i} inferor construction
workmanship (Assaf et al. 1995 Dunston and Wiliamson, 1599 and (i) Ineffeclive
maintenance strategles (Kendo et al, 1990 Chew, 1954 Rlanchard and Lowsry, 196%

Shen et al, 1998; Lam, 2020).

In the light of the foregeing, this papsr focuses on the collection and andlysis of
relovant cata to provide empircal evidence on the implization of trends in maintanance
costs for sustainabie bulding preservation efforts. Spacfic objectives 1o be achiaved wil
include the creation ond comparisen of annually updated indices for (2) selected
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compenents of maintencnce costs, (b)) Inflation levels, and (c) onnual salary for
acadenic staft of professeral rank. The scopa of this paper covers only the generation of
cost Ingices from secondary dala, and the use of the indices for comparkson purposes
only. The findings of ths poper are Imited by e use of the HATISS salory scale (oasic
“grnoluments only) as a proxy for the octual take home pay of occdemic staff of
‘professoral rank, which hes ceen subjected to various reviews over the period of the
study. The sludy i located In Mnna, the host town for the Bosso Campus of the Federal
University of Technalogy. from where tha mainfenance data was sourced (see Moo Tand

Y.

o
v

Map 2: Niger State showing Bosso

Mas |: Nigaric showing Niger State L&A (shaded)
Related Works
sthodologies for Maintenanca Audits of Reslcdential Sullcings

The status of bulldings/nfrasiuctures should be ascerlcined af infenvals through o
mairtcnance cudit. Pullen et ol (2002)'s methed groposes seven key parformance
naicotors (XPIs) that provice banchmarks for the asset managemant (AWM} of madical
ocilities. Ihese Indicators however neglect factors such os buiding pefarmance, infensity
wse. and sources of personnel. O’shea et al, (2000) speciied the buileng’s age as one
e factons affacting b_eng:(hdnce. Bamett {1995) suppads 1ha evaluaticn of user-needs
wough o post-occupandy’ evalucticn (POE} process as a monegement oid. Some
building evaluation mathocs use statistical techniques in order to reduce the scope of

survay (Uzarski and Burkey. 1597). In buildings that raquirs rehabillifation or renovation,
he diagnosks of deterloration is done using statistical, quantitetive ond analytical 100ls
3abeo, 1990) Ancther made! of avaluaticn, ufilized In the renovation of mitary feciities
Reddy =t al, 1983}, is basad on three functions: () physical paramsters; (1) furciicnal
amelers, such ¢s geometry. safety. and system compatiblity, and () facility lecation
paripherc! infrostructurs,

; Mailvaganam cond  Alexonder (2000) devsleped a multkphase procedual
rocassing model of repair activifies, which is based on user-frendly buiding evaluafions
ne Pont Accumulation Systerm, developed by Shen and Lo (1999}, ranks a largs number
iidings using three eateria: (@) the building's physical state; (B) the imacrtonce of the
ding's functicn: and (c) the induence exartad by ifs users Fwa ond Cher (1993) used
networks to dalermine pricrities in the rehabfitetion and maintencnce cf
frc cturas and highweys Spedding et al, (1998), developed a methed termed the
ulti-Aftribute Systern, which ulilized s crifeda for the cetermination of maintenance

onties (nhen et al. 1998 Shen ond Spedding, 1998). These were: (1) Indispensabiity of

buiding, or the lack sheract; (2) prysical condtticn of the building: (3) importance of
cllity’s use; (4) resultant effect on the wsers (5) resultant effects en fabrics: and (6}
5 ON s2nice provision,

81
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Caccaved and Genre (2000} summarzad the cument state of © culding using o
maltoadolcgy made us of 50 elements, which are code-rankec o8 a - gocd state, b -
sight degradation, ¢ - medium degradation. or.d - poor state (requires replacement).
Allehaux ang Tesier (20023 implemented qualty crfera o defermine. functionc
chsolescence of slectic-mechanical systems in office bullcings. Hayashi (20020)s
methodoiogy had fve poramelsrs, in which the extent of planned mainfenance
activities coually implemsnied was ossigned Ine nighestranking parameter (04 out of
10) A jeint resecrch by CSIRC and Quesnslend Unlversity of Technclogy. davelcped o
orotetype modsal to foclitate decision-making regarding the selirg, the malntenance,
and e raviewing of building partfolios. The modal includes two princigal Indicators: the
Property Stondard Index (PSl). and the Hold/Sell Index (G'shaa ef.al. 2000). Ina PSI is
based on a series of foctors relating 1o the shysical condition of the building, s age, and
its standare of bullding relative fo newly corstiucied residential builzings (Johnston ct al.
7002},
nstitutional Arangements for Environmentc] Preservalion

Qualily, environmental, and safety (QFS) systems are an approcch to aoing
pusiness that ctrempt fo madmize the competiveness of an crganizarion through the
continug! Improvement of Its producl, sevices, people, and envronment Kozhn and
DCatta, 2003). The 150 14000 family addresses varicous aspects of envirenmantal
management Snce its adoption In 1996, moee than 430,000 organizations in 158 countrles
have cchieved ISC 14001 registration, the majorty of which are in the manufacturing
indusmy. (Pheng and Wee 2001). Indigencus Nigerian construction comganlies are yel 1o
acrave IS0 14001 regisirafion. Leglslction hos clso conibuied to The propagation of the
IS0 sterdarcs, as in Ausiralia where consliuction organizations wishing to export their
serdcas must oolain 1SO accreditation (Jones et al, 1997 Love ona Li 2000). In Singopore
ond Hong Keng, explicit reference Is made fo 150 9000, and cerlilication s o preragusite
fer contractars who wish 1o bid an certan aublic secter rojacts. Nigeria is however yat
70 egslate on the SC standards in construction, propar Impleraniation might lead 1o
discenible benafits (SO 1994b)

Qveniew of Cosl indices

A dreple way to get a general sense of the price of a class of gocds would be 10
take the (arthmatic) average of the price of sach goad. Price cranges ore raflecied by
computing the new value of the index toking tre cverage of the new prices. This
approach meets cne of the mest basic critera a price Index shou'd have: If the price of
all the geods In the class goos up. then se dces the price incox. Incex values are
nommalzed so they ora reparted not in currency units, ot rather in percentege tarms. The
most common way 1o do this is to take one yeor of the indox cs ha ‘Lase yeor and
mcxe that index value equal fo 100, Every ofher yeor is then expressed os a percenlage
of that base year, In o normalized ndex the number 108, for instance, weould meaon thot
the cest for the goods cencernad is 8% more in.the curant yaar than in the base yeor,
(Crance, 1965 Diewsart, 1993: Triplett, 2004

Methodology of the Research

Spuned on by a growing notion fhal market-orerted policies can - oetter
achieve sustainability gocs (Cowan, 1998, Heyes, 1598 Achanto  1599), gudeines
nave emerged on the snvironmenlal issues likely throughour *he building construation
crocess (CIRIA, 1954: BSRIA, 1998 Wooliey, 1957). Mainfenance requiremants of builcngs
are howavar not yat exclusively sublected to bullding ossessmant schemes. Unfertunctely,
exisling schemes are pradominctely focused on envircnmanial impravarrant in the areas
of envronmenlal protection, but fall o ackrowledge  the broader sccial .ond
economic dmaensions (Goodlang, 1994, 1595 Guy and Kiberl, 1998 Curwall .cnd
Cooper, 1998 Coopar, 1993, 1999). Thase dimensiors cre 1hose that have to do wihh
Ihe lovels of expenditures cssociatad with the maintencnce of buidings, ©s well os the
afforcability of such expenditures with respect lo the ccoupents/owners of such builcings,
This paper cdds to existing butding assessmant methodoiogies by taking inte account
the imolied sustainability of mantenance, given the incomes of Tenants. Dote on cosls

82
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cured n the mointenance of aight units of 2 badroom bungalow fiats were obtaired
a1 o sovenyeor paricd. The costs were detolad under four elamental components
Taoe 1 below), which wers then comoared 1o Infletien and Income levek of likaly

nis.



Table 1: Raw data for analysis
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Maintenance Costs” . Inflation  Income®
Year ; 5 = Rate® (HATISS

Plumbing Carpentry Elechical Painting Total %) GL15)
2001 1565700 BB03650 2546488 12240063 26160275 1690 12081600
SO0 2282258 10976843 3641750 14605075 31663625 1310 127.380.00
2003 2632500 12971313 4496625 16004025 37831088 1350 13394400
2004 2836375 13198875 49,18250 19596743 40340688 1540  140.50800
2005 4700750 15884025 6050800 23523313 58308150 1750 14707200
2006 9167000 30248150 120.187.38 462.68188 104427300 840 153,463600
2007 5578500 19903200 8641250 28266875 63275575 160.20000
Sources: .

2 Works/Malntenance Department, Federal University of Technclogy. Minna (2C07)
= Busary Departmeant, Faderal University of Technology, Minna (2007}

*Cenfral Bank of Nigerc (2007) Annuc stotement of aocounts CBN, 8%,

Results and Discussions

Tre Indlices creatad from the data in Table 1 are presented below in Teole 2. Four
e charts were daveloped from the indices and cre presentad os Hgures 1 -4,

Table 2: Indices for maintenance cosls, inflation and income levels

Maintenance Cost Indices® Infiafion  Income*
Year s — : Rate®  (HATISS

Plumbing Carpentry Elecirical  Poinfing  Tolal ¢y GLI5)
2001 100 100 100 100 03 100 100
2002 146 123 142 e 121 78 105
2003 168 144 175 138 145 &2 111
2004 181 148 162 160 154 91 116
2008 320 17% 237 192 215 105 122
2006 585 a40 468 ars 359 50 127
2007 356 724 337 231 242 133
Average 262 180 236 188 197 84 116

Scurce: Computed from Table 1

——Plumbing Indices

e tloctncal Indices

r
l 700
Goo -
| 500
2

400
% 300
£ 200
100
0 i
§§ 828§ 8

residential bulldings

Fig L: Trend inndices of plumbing and
rlnctricel rmaintenance costs of

et PR iting Indices

—@—Carpentry Indices

§E 8 %

Han

FIg 2: Trend In indices of painting and
carpentry maintenance prices of
resldential buildings.
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Fig3: Trand in total maintenande price ' Figd: Trand in total maintenance price I
Indices of residential bulldings compared l indices of residential bulldings compsred |

toinnation indices. ‘ | to salary wage indices.

' Index values for mnaintenance spiked M 2006, accompanied oy d noticachle dop
07, This might be atiputad to the cyciedl nature of maintenance costs, which

. drop. and #en repeot the same cycle ol aver agon Al alerrantal
re, Some of the Increase

showed marked increase cver base year cos

intencnce needs. and rging mfiation
However Figure 3 showed 1 i maintsnance cosls is
ned oy infiation levels. givan thot cverage increases are 84% for Inflation and 157%
¢ mainiananca costs. The nen-availabilty of an jndex of congiruction picas madea
~ofaticn of accelerated Increase N construction coss above general orices
ted by nficticn lavalsy difficutt, Figure 4 presantad O wolrrisorna scenario of
he levels that increased ot raster thon infaran levels (116% comparsd to a4%). tut
war fan mainfendnce costs (116% compared 1o 157%).

sications of the Resulls

" Atthough s @t the Tme of fhis study the ouldings sudies were owned ard
taned by The Federal Universty of Technglogy Minna. they represent the type of
95 ana stangard of mainienance thot workers of the (ank consderad TY this
aspire 1o own. Tha findings-cf this paoer implied That where puldings igantica! 1o
e studied here ore owned by workers of comoarable 180K, Hheir comings would
arle to sustain he reguired stangords of maintenance. Costs of mainfencrce
pe sutject to @ fostar rate of incresse fnan gensrcl orices: turther ressarch Is

ver neaded to confirm this inference.
usions, Recommendations and Implementation Strategles
poper concludes that: -
y Ccets of maintoning & standard two bedroarm pungclow pdiding ore in excess of
the pasic salary eamned oy a govemmnent employed worker of professoric! ronk.
The least mainienance cost recorded was £3% higher than the highest eaming
corded.

fne costs of maintaining < sandarg Two bedreom

ar the pericd of he study
mralow bullding mere ihan reped. The raie of ncrease in the costs of

mointenance was far higher than the rate of increcss of inflation.

pagper thus recommends ccessed fnes cf credt for
ance purposes similar 1o tor tne consfruction of housas It
be a poinfess exercise 10 pIovice \oans for house ownemship, and none for
ainfenance. This wouid only encourags the acceleratad crearon of urban siums.
commanded that effarts ba direciad fowards astablsning The aspacts wharein

85
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new censtruction ond maintenance works differ significantly, se that appropriate
strategies con be designed for tham separarehy.

The abova tacommendations can ba Implemented by the Incorperation of funds for

mantenance puposes ouill into mortgage loan packoges Wherees the actual lean for
construction s releassed at Year 0, tha fraction earmarkad for maintenance coukd be
siated to be released of intervals such as Yeor 5, Yeor 10, Year 15 efc. To ensure that
proper effact Is given fo such sirategies, a Neticnal Policy on Maintenance of Buildings
and Infrestructiure could be estabishec Independent of the existing policies on
Cc~struction ond Housing,
The Budget Monitoring and Price Inteligence Unlt of tre Prasidency should expedite
aetion on the establishment and publisting of an authenlic censtruction cest index: plons
should oso be mads for o Mainlenance Cost lndex This wil provide outhortative
mformation on whether costs of new construction and maintenance works differ
significantly, and enable adeguate cost planning ond control of malntenance projects.
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