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ISSUES IN  SUSTAINABLE CONSTRUCTION AND E IKONME-"RA
PRESERVATION: Some Implications of Trends in Local Construction
Materials’ Prices.

1brafhim B D'agdapo,

Dept of Frajsc! & Entenprise Planning. University College London, United Kingaom
Abduiganiyu A Oke, MNIQS

Dapt of Quanify Ruveying. Federal Unversiy of Technology. Minna, Niger State. Nigena:

Abstract

his stualy aimed fo show ihat the frand in prices of consiruciion matenals renders Their
increaseq exploifotion move offrachive and by implication Jess. sustalnable, ihrough the
denvation of an index of prces of selected morenas and comparon wilh the infiction
incex ihe finalngs of the paper are fiowsver i by the unavaiabiily of data on the
volume of consiuchon matsiok sxploited Dot: on prices of tres local consiruction
mahanals (sand, grave! and timber was collecten fom documented information kept by
canstuction fitns A survey mounted in December 2006 through July 2007 ylelded
information on Quanfifies of imber sold in Minna The study adopled 1999 o base year for
an annual index of molenal prces i was concluded that fluctuations in the general
price levels occounted for only uo fo 39% of the varations in the prices of cansiiuciion
marenas. ang af curent levels of demand for construction motenals, environmental
degrodation & insvifable in the absence of counfermeasures the integrated planning of
wrbon centras such thar areas fhaf wilin the neor future be used as recrealionarl lokes or
rubbish Hios con be allocated for use as borow pifs and sand mining sifes of the present
hme

Keywotds: consiruction, environmeni, materials, prices, sustainable.

INTRODUCTION

The environmental impacis asocicted with coenstruction aclivity are extensive
{World Bank, 1998). In most urban centres construction aclivities are pregressing at ever-
nereasing rales. Uibanzation hos been cited as on important problem of the 217 century
(UNCHS, 1996). Ropld ncreases in the demand for the tullt environment in the form of
resicential houses, institutional .and commercial buildings ore fusiing the demand for
construction materials The bt environment continuas to grow year on yean in the UK
nat onty tolal loor darea Is increasing. but alse consumption of energy per unit area (EIBI,
20000, A sizecble progortion of the matarials for the bullf envirenment are sourced locally,
[xomplas ore sand, aggregate such as gravel and grerite, fimber. Uncont olled
exploifation of such materick. which form a natural part of the earth’s cnust end flora,
leads to unsightty defecement of the environment.

Tne envirenmenlal mpacts of the corstruction process cccur over a variety of
tme-scales from the extrocton and processing of raw matericls hrough the construction
procass and bullding operation, to the eventual demolition of the structure ot the end of
Its operctive life (Hordey &t al, 2003). Ufe cycle asessment (LCA) research has however
suggested that it Is durng the operational life of buldings where the most significant
envirenmental Impocts occur (Smith &t al, 1997; Eaton and Amato, 1598). In the
developng world. envirenmental damage due to exploitation of the earh crust fo
provide construction materics Is mostly atiibutable fo poctly developed regulatory
structures Where policies and regulations are in existence to oversee the sxpioitaticn of
construction materials, blured lines of respensibllifes betwesn the three tlers of
govemance in Nigsria provide loopholes that are expleilad by enfrepreneurs The
strongast molivator benind afficial reguation of loca! constructicn materials exolaitation
appears to be the finance facler, Entrepreneurs ore only allowsd to exploit the quantities
of matenals thal thay nave pald the requiste feas for (Cke, 2007). Glven *he perchance
for conuption by public oficials, this form of regulction i bound to be insffective.

This study, located in Minna the copital town of Niger State, aimed to show that
the trend in prices of construction materials renders thelr Increcsed explaitation more
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atlroctive a~d by Implication less sustoinable. Spaclic oblectives of the study include the
detwation of an indax of prees of matericls and comparison with the inflation indax The
study s necessory becouss increass i prices of construction motenials s usually
associated wihh o rapdly exoandng economy. which con be shown to de
environmantally damagirg (Chen aid Chamters, 1999). The fiadings of the papsr are
“mited by the uncvalabllity of data on the volume of construction matedals exploited
The avercge volumes of fimoer soid par relailer & provided as ¢ proxy for compenson
purpeses only. The locaticnal context of the study ks displayad in Map 1 below.

REVIEW OF RELATED LITERATURE

Corstruction malerials cre on important cspect of the cost of constuction
projects. Local sourcing of materics b pradominant in mast parls of Iha world. A stucly by
Koushki and Kartarr, (2004} of 480 residenlicl orejocts in Kuwalt revealed thet nearly 88
sercenl of proacts’ owners utilized a combinarien of local and imporied materials in the
ceonsiruction of the residential projects with 12 percant relying on only lcca! materials, For
neary 70 parcent of the residential projects the selected. materal wes ovaitable at the
local markat in Kuwait,

Follawing the United Nations Confarenca in 1992, the Infemational community hoas
been aclive in develeping polcles which address the global  envitonmenta
consequences of individual national industricl, commercial and scclal activities. In the
caveloped world, public concam for the anvircnment became increasingly evident
*he 19605, and was expressed of the Unfted Nafiors Confersnce on the Humcn
Environmen?, which was held In Stecknolm in 1972, The idea which emerged from this
conference wos “an oppreach le develcpment almeg at hoermonizing social and
economic objectives with acolegically sound management’ (Sachs, 1978). In 1987, the
Waorld Comenisslon on Environment and Develepment clsarly icentified thot the essentic!
needs of vost numbers of peopie were not being met, and womed thot a world where
poverty cnd inaquily were endemic would be prone to ecobgical and othar crises
(WCED, 1987). A comprehensive and pragmafic cpprooch to sustainabity waos proposed
by the ecancmit Solow (1993}, who argued that sustalncllity should mean more than
just the presamvation of naturdl resources,

Susteinabia construction

The envircnmental impacts of the consfruction incustry cre extensive and readiy
identiiabia. One-tenth of the global economy k dedicated to construction, cperafing

286
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and aguinping homes and offices. This activity aceounts for roughly 40% of the materals
tiow entarng the worle economy, with much of the rest destined for reads, bridges and
vehelos o connect the bulidings (Roodmen and Lenssen, 1994). Tne Firsl Intematicnal
Confersnce on Sustainabla Corstrclion in lompa, FHordo, in 1994 addrassed the
progress In tha new dicipine of “sustoinable construction’ or, s it has Inevitatly been
cutbed, ‘green consinuction'. austainable consfruction was tenfafively defined o©s
‘creating ¢ healthy buit environment using rescurce-efficient. ecclogically bossd
prnciples’ (Koert, 1694).

Trers i3 greatar awareness and undarstanding of envircrynental problems and
thelr wide-ranging ond farreaching effects (MoE, 1991, Ofod, 1592, Hawken, 1992). not
lecsl = the araas of anclytical techniaues of noth the quantitative and qualliafive Kinds
for addrassing environmmental oroolems (val Pelt, 1993). Wnie there should ke changes in
fhinking. behaving, producing and consuming with regard 1o the environment (Hawkan.
1505 UNCHS, 1996}, action is required af several natienal and internatienal levels (Ofori,
1599). In China, ¢s In much of the developng world, most censtruction projscts continua
te use traditiona! building molericls and processes, which make anergy elficlency much
lass thar that of developed couniies (Xu, 1996). Furthermors, the wosteful wage of
resouicos and emvironmenta! degradation alsa are direct rasufts (Chen and Chambers,
G99

Defining what sustalnabiily meens in the construction industry, it tsues and
pupeses have been discussed by many cutnors (Zainul Ablgin st al, 2008 Addis and
Talbot, 2001, WS Atking Consubiants, 2001 Ralgock, 2000 Depariment of the Ervircnment,
Transpor: and the Regions, 2003 Raynsford, 2000; Bogenstatter, 2000; Cdwards, 1939 Hil
and Bowen, 1997 Miyctoke, 1996), sustairability promotes a batanced approceh by not
seeking profitability ot the expense of the anvirorment or sociehy’s raeds (MaSC, 2002).
sustainahility concerms protecting envirenmental quailty, enhancing scckal prosperty and
imaroving eccnomic performance (Acdis and Toioot, 2007 Sus‘ainciye consfuction s o
process whereby. aver lime, sustainablity s achievad (Parkin, 2000). Severc! pupers have
been pressnted in cenferences fhat deciussed the imporonce of sustoinabiity In
improvirg value (Sarton 2002 Barten ot ol 2000: Schnelder, 1999) and e potentie! of
value mmanagement (VM) to promote sustainabirty (Yeomans, 2002; Barton et ol 199%:
Prllips, 1999

Intuences in Endronmental Susto/nataiity

Construclicn has sanificant impacts on the natural environment (Hendricksen and
Horvath 2000). ond the Interratonol Organisation for Standardisation’s 150 14007
represents one form of influence diracted ai monaging such impacis. Tre 150 14007
standerd defines an Envionmental tancgement System (EMS) a5 “'a managament foc!
sncoling on orgonzetion of any size of nme to contiol the impact of ifs activitles.
products or senices on Ihe envircnment” (50 2002). The standard contains 17 key
elements grouped Info five moior areas: anvirenmantal policy. plonring, mplementation
and coeration, checking and correctve action, and management review. The 150 14001
is @ voluntany, consensus-based, ord markel-diven stendard (Koepfer 1997),

Cver 36,000 organizations in 112 countries have aceied 18O 14001 cedifcation
(50 2001} Ervirenmental sustalncbility awarenass appears tighest in Jepan, with over
3,000 cedifications The United Stctes oy comporson lags behind with only 1,645
certfications (To'th 2002). Countries including Hong Kong. Australla, and the United
Kingdom hawve many firms undertaking the ceriificotion process (Naw Souln Wales
Government 1958 Uren and Griffths 2000: Tse 2001: Tam et al 2002} Tne developing
woorld s nowever yel o be adeguataly represanted in this crea.

METHODOLOGY OF THE RESEARCH

The data on pricas of thiea local construction materials (sand, grovel end timeer)
was collected frem decumented information kept by constructon fims, A survey
mounted In Racember 2004 through July 2007 yieldad Information on guantifies of timber
sold In Minna; four commen sizes of HimEer sold In the local masket were consicered in
this paper. These were timber planks with crosssectional sizes of () 50mm by S0mm. (i
somm by 102mm, () 25mm by S00mm. ang (i) 50mm oy 300mm. The year 1993 was

287
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taen as o bose year for the development of an annual index of materlcl prices. The
srenotion of vanation in material prices asoclated with the general naticnal level of
~fation was deferminad through comelation analysis.

RESULTS AND DISCUSSIONS

The row daa from which indces were derved for the three materials consicered
oy this stucy is prasentad In Table 1 below. The derved cost indices are disployed in
graphical form as flgure 1 and 2 below. Tne rasulfs of correkation analysis betweaen
indcas of the costs of sand, arevel and timber and the infiction Index are reported In
labie 2 telow,

Table 1: Raw dala collected from fieldwork
Sand Gravel

vear or Timber Inflation  Rate
i ,‘ﬁp, :g:; 50x150x3660mm (%)
1999 5000 3700 100 640
2003 6500 3.500 110 850
2001 7.500 3,300 10 1690
2002 750 3400 120 1310
2002 8000 3400 120 1330
2004 BACO 3500 140 : 1540
2005 8500 4000 170 1750
2006 9000 4300 160 840

Source: Author's fielowaerk data {2007)

Table 2: Results of correlation analyses

Correlations belwegn variables and infiation

Variable ~—— Remarks
R value R* value (%) P volue
sand 0558 308% 0,153 weck non-significant
correlation; values  of
Grave: 0323 104% 0434 inflation do nat
satisfactarily exolain trends

Timber , 0207 425% 0623 In snctenal pricss.

Sourca: Comauted from fielowork data (2007)

Comelation analysis revaaled that fluctuations In the gensral level of prices were
cssozioted with enty between 4 - 31% of varlaticns In the prices of constructicn matedals
while inflation might have accountad for some of the upward ‘oull’ In the prices of the
matenals, other factors must te explored o properly explain the overall trend n the
prices. Figures 1 and 2 showed that unlike inflation, indices for the cost of the sand, grave!
ana fimber all montared an ascending pattemn, Cver the sight year-perod of the study,
the materials negrdy coubled in prices. '

288
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timber sold per retailer in Minna timber sold parratailer in Minna

aond 20 cuble metres of sawn fimber planks monthly. Considering that there
exlsts anywhere between fifty and a hundred retallars of any point In time, the volumes
of timber sold in Minna con reach significant quantities. The sales pottern of timber
appears to be seasonal. with mere planks seld during the dry season (when the survey
was initiated) than during the rainy season.

IMPLICATIONS OF THE RESULTS

These results tend to support o perspective that congtruction is subjected 10
increases in prices at ¢ lavel highar than that experienced by general geeds ond
sarvices. In line with the economlc theery of the price machanism, it appecrs
reasonable to speculate that the pressure of demand for constructlon materals results
in higher prices; the demand for the materials is itself subject to the pressure
attributable to urbanisation (need for the bullt envirenment, mainty due te exploding
populations and rural-urban Influx). Thus If the status quo is maintained.
notwithstanding significant increases in price over relatively shert pariods of 1ime, a
rising trend in demand is likely to be sustalned: this Implies that higher levels of
explolteticn (with concomitant environmental degradation) will also be attainedin the
near future.
The trend in sales of timber provides on Indication of the scale of afforestation through
the establishment of managed forests that will meet current levels of demand for
timber. Using o conservative estimate of fifty retailers and only one timber size available
forsale, the velume of timber consumed In Minne annually con be computed as 2400 m*
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/53 Flctuctions in the general leves of prices accounts for only dbout 31% of
varictions in the ‘prces of construction’ moterals Demand spacific to
corstrstion industy can be empioyed to explain the rest. ) 3

2 Given curent levels of cemang for constiuction matericls, os evincad from
of fmber in Minna. envinmental cegradation Is Inevitable in the absenc
measJres to halt ts advence,- ; . .

33 Unless anproprate public pokciss cnd mechanisms ore created and enforce
+he ratural environment of Minna cannot be adequctely preserved. )
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