JOURNAL 26



PUBLISHED BY
School of Environmental Technology
Federal University of Technology
P.M.B. 65, Minna, Niger State. Nigeria

A AN




Environmental
Technology & Science
Journal

Vol. 10 Issue 2

December 2019




Environmental Technology & Science Jounal
Vol. 10 lssue 2 December 2019

A"n Hﬂd SCUDB S1) is devoted to the publication of

. HET
The Environmental Technology and Science Journa 7 3 ) e
Papcrxm“thlich advance knowledge of practical and theoretical issues that daily plague our

society. The aim of the journal is to provide an avenue for the dnssemm'mmn 'ff :cfndc:nlc
rescarch findings from various disciphines of the environment, £ng ieering: P -m‘ ldp'p ad
sciences, ants and social science which have materials that emphasize on environmental issues,

ETSJ Policy

ETSJ prohibits an author from submitting the same manuscript for concurrent .cvlbnsldverunon
in two or more publications. The author must ensure that when a manuscnpl 1s suhwmcd o
ETSJ, the manuscript must be an original work. The Author should check the manuscript for
any possible plagiansm using any program such as TURNITIN or any other software before
submitting the manuscripts o ETS). Authors are not permitted 1o ‘,‘dd OF TEMOVE SRy names
from the authorship provided at the time of initial submission without the consent of the

Journal's Editor-in-Chuef.

Guide for Authors

Please read the guidelines and follow the instructions carefully; doing so will ensure that the
publication of your manuscript is as rapid and efficient as possible. The Editorial Board
reserves the right to retun manuscripts without review that are not prepared in accordance
with these guidelines.

1. Manuscripts should not be more than 15 pages of A4 paper size (including abstracts,
tables, figures, references and appendices) typed in double spacing, times new roman
and font size 12. Additional fee of two thousand (N2000) Naira will be charged for
every addiuonal page in excess of 15 pages.

2. Each paper must be compiled in one column; all text should be left and right justified.
The page settings to be 25cm (1 inch) each for the top, bottom, lefi and right margins
of an A4 paper. Decimal numbering of all sections of the article is recommended
(with the exception of the reference and acknowledgement sections).

3. To ensure anonymuty in the peer reviewing process, articles must be structured in
such a way that the title of the paper, authors' names, address, and affiliation are
written on the first page, followed by abstract and the body of the paper in that order

3. Each article should contain un abstract of not more than 300 words
5. Each article should contain between 5 and 7 key words (avoid use of phrases).
6. Use the SI (Systeme Internationale) units and symbols, while Unusual Characters
and symbols should be explained in o list of nomenclatures.
7. The journal’s referencing style is the APA format
8. Figures, Tables and Graphs are 10 be placed af (he : i i
. appro
not at the end of the paper. PeecHitials placos fthe paporend
9. Acknowledgement is opti LCRre
oo -; . ;r d;:' s optional, except for researches being funded through rescarch
10. Authors should avoid using he ‘ i
mnnuwn; % g headers, footers and special page breaks within the
I The manuscript is to be sent via clectronic means (o

clsj@ futminng.edu.ng fora

blind peer rey : |
whichp:hc :leaul:tf\lvhh_'th Uf:det normal circumstance will not exceed 4 weeks, aller
: canicle will be communicated 1o (he Author(s)

12 Author(s) with positive i
[$ : cview will sk “fT. ;
be asked 10 effect corrections or revisions afier

which the camera-ready manuscring 1
: A A PLIS 0 be emailed (g I unna edu ng and 1©
be accompanied by evidence of payment ""P"blican:ng,-;” tutminna edu ng and




! Technology & Science Jourmal

3 wen

E e e 201

13. The Editonal board is not responsible for the information or views expressed by the
authorts)

14. The copynght of this joumal belongs exclusively to the Editorial Board of

Environmental Technology and Science Journal No part of the publication may be
reproduced. stored in a retnieval system or transmitted 1n any form or by any means,
electromc,  mechanical, photocopying, recording or otherwise  without prior
permission ol the School of Environmental Technology, Federal Umversity of
lechnology, Minna-Nigena or a licence permitting restricted copying,

Frequency of Publication

The journal 1s pubhished twice a year in June and December

Subscription Details

The 2019 subscription rates for hardcopies of the journal including postage are:
Individual within Nigena: N2,000 per copy and N 1,000 for postage

Individual outside Nigena including postage 3 100

Institution withun Nigenia: N5 000 per copy and N 1,000 for postage

Institution outside Nigena including postage: § 150

Correspondence

All correspondence should be addressed to
The Managing Editor

Environmental Technology & Science Journal
SET. FUT, Minna, Nigeria

Email: ¢tsya futminna.edu ng
Phone: +234 805 170 3663, +234 B03 653 4507

Published By
School of Environmental Technology, Federal University of Technology,
Minna-Nigena




Prvsronmental Technology & Science Joumal
vol 11 lssue 2 Dex ember 2014

Managing Editor

Prof R. A. Jimoh

Department of Building,

Federal University of Technology,
Minna, Nigena

Editorial Secretary |

Dr B. O. Ganiyu

Department of Quantity Surveying,
Federal University of Technology,
Minna, Nigena

+234 803 626 9235

Editarial Secretary Il

Dr E. B. Ogunbode

Department of Building,

Federal University of Technology,
Minna, Nigena

+234 806 328 6122

Editorial Committee
Dr A.D. Adamu
Department of Quantity Surveying,

Federal University of Technology,
Minna, Nigena

Dr 1. C. Onuigho
Department of Surveying &
Geoinformatics,

Fe-deral University of Technology
Minna, Nigeria .

Dr O. A Kemiki
Department of Estate Management

and Valuation, -
Federal University of Technology,
Minna, Nigeria

Dr P. Ayuba
Department of Architecture,

Federal University of Technology,
Minna, Nigena

Dr J. E. Idiake
Department of Quantity Surveying
Federal University of Technology,
Minna, Nigena

Dr A. Kawu

Department of Urban & Regional
Planning,

Federal University of Technology.
Minna, Nigena

Dr 1. B. Muhammad
Department of Architecture,

ngeral University of Technology.
Minna, Nigenia




Favwonmental Tochnology & Science Journal
by Pecember 2010

Editorial Advisers

Prof R. E. Olagunju

Department of Architecture,
Federal University of Technology,
Minna, Nigena

Prof (Mrs) S. N. Zubairu
Department of Architecture,
Federal University of Technology,
Minna, Nigena

Prof A. M. Junaid

Department of Urban & Regional
Planning.

Federal University of Technology,
Minna. Nigena

Prof Y. A. Sanusi

Department of Urban & Regional
Planning.

Federal University of Technology,
Minna. Nigena

Prof D. A. Muazu

Department of Building,

Federal University of Technology,
Minna, Nigena

Prof 1. O. Aje
Department of Quantity Surveying,
Federal University of Technology,
Akure, Nigena

Prof B. T. Aluko

Department of Estate Management,
Obafemi Awolowo University,
lle-Ife, Nigena

Prof P. C. Nwilo
Department of Surveying &
Geoinformatics,

University of Lagos,

Lagos, Nigena

Prof U. O. Nkwogu
Department of Architecture,
Imo State University,
Owemn, Nigena




s trommental Tochnology & Soimes Toumal
Dhevombes 010

Imanny

Yl i

Editoral

This yedr's World Ciiies Day theme was
“Changing  the world: innovihons and
better ite Tor future genertions”™. The
situation m Afnea s gloomy; by 2050,
report has shown that an estimated 2.5
billion people will be added to urban
areas. and 1t 1s expected that 90% of this
growth will be in Afnea and Asia. I well
co-ordinated. the cies i Africa are
supposed to be the hub for drving the
economic growth resulting i poverty
reducthion. However, Atnca is yel to tap
maximally from the benefits of mpid
urbanisation experienced in - developed
countries Instead we are bogged down by
inadequate infrastructure, climate change,
housing deficit, spiralling unemployment,
myniad health challenges among other
issues. Welcome to volume 10, issues |
and 2. December 2019 edition of
Environmental Technology & Science
Joumnal (ETSJ). There are 14 articles in
this 1ssue where diverse and topical issues
are interrogated by our contnbutors. We
may not be able to shout eurcka yet but
the narrative is changing.

Ahmed ¢/ a/ in the 1" paper on the the
impact of landmarks on route direction for
successful hospital wayfinding, The paper
recommended that local landmarks should
be designed and placed al a clear distance
before the decision points where user's
need 1o use the landmark information for
wayflinding

In the 2™ paper by Al and ldowu
determined  an  optimum  frume  for
monitoring  labourers”  activities  and
processes. The paper indicated that the
r!umhcr ol Labourers” pouring measured
fine sggrepate (sand) with wheel barrow
attained o maximum accuracy through
different average point at 40-seconds, the
number of lubourers nvolved in dry
mixing and  wet muxing achieved a

Mmaximum accuracy al I-minute and 30-
seconds respectively

vi

Garbn in the 3 paper assessed the effects
of abandoned building projects on the
neighbourhood of Abuja by identifying
and nssessing the causes and effects of
abandoned building project in Abuja The
advocsted  that  govemment  should
therefore set a clear and stnct deadline on
contractors or owners of abandoned
building projects to resume work on the
project or face revocation of contract or
ownership.

Emechebe and Eze argued in the 4" paper
that inndequate green spaces in urban
residennial housing environment has been
contributing 1o increase in environmental
temperature. Therefore, the paper sought
ways 1o inlegrate green spaces in the
housing environment in order to lower the
intense heat caused by sunlight in the
residential areas of Abuja.

The 5" paper by Yahaya er a/. examined
the contributions of contracting parues w0
non-settlement of final accounts in
building projects in Nigena. The paper
concluded that proper management of the
identified factors would translate mto
effective sertlement of final accounts in
building projects.

Umar in the 6™ paper examined the effects
of neighbourhood secunty on property
values in Bida, Niger State. The paper
recommended  the  establishment  of
community effort i combating crimes.

Studies have shown that technological
sdvancement is  capable of creanng
fundaomental impact on the manner 10
which business processes are undertaken
i the construchion mdustry. Based on
this, Shittu ¢ al. 1n the 7" paper evaluated
the effect of technological advancement
in QS on the cost. labour and nhme
performance of construction projects with
major emphasis on the use of QS and
other built environment ICT software. the
paper suggested was that QS firms should
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strengthening the use of 1CT more in the
areas of BOOQ preparation  for  final

account, procurement technique exercise;
valuaton, and estimating in order to
improve  cost  labour  and  time
performance of construction projecis.

The 8™ paper by Opoko et al. reported on
the studio  experience of  both
lecturers/faculty in the Department of
Architecture  of  selected  tertiary
mstutunons in - Southwest  Nigena. [t
explored their studio philosophy, teaching
methods, relationship with their students
and perception of students’ performance.
The paper revealed rhat there 1s a vanance
in the relationship between students and
lecturers in private and public schools.

Ojerunde e/ a/. 1n the 9" paper examined
the narure of retail property by providing
empincal evidence from Minna, Nigena.
The paper recommended that efforts on
future urban planning and development as
well as public policy should be directed
towards the south parnt of the study area,
S0 as 1o promote balanced development of
urban retail space in the study.

Ola-awo er al. argued that quality is one
of the factors leading 10 high cost and is
the most  prominent source of
dissansfaction in construction projects in
the 10" paper. The authors stated that the
findings n the paper would assist the
pracutioners in decision making and
would ensure a better gquality outcome in
future partnening projects.

Mohammed er ol in the 11" paper
assessed the level of readiness of Nigenan
construction firms on the adoption of lean
construction  pnnciples.  The  paper
advocated that workshop/Seminar should
be organized penodically to enlighten the
management and  employees  of
construction firms as means of creating
swareness of the needs and the benefits
dnve  from  the adopuion  of  lean
<onstructhion principles

vii

This 12" paper by Mamman ¢t al
evaluated the impact of client related
delays on completion cost of public
construction projects in Niger State  [he
paper recommended that clients should
ensure that there is sufficient fund to

facilitate payment to contractors,

Isa ef al. in the 13" paper asserted that
while much has been written about the
dnivers and the mitigating bamers to
sustainability and sustainable
construction in Afnca, the
implementation of the concept 1s still a
challenge. The paper therefore explored
using an interpretative paradigm to add to
what i1s known about the issucs in sub-
Saharan Afnica. The paper advocated for
a change in clients’ perception of the cost
of going green.

The last paper by Ogarawu er al
evaluated the physical and chemical
properties of well water close to
dumpsites and compared the results with
World Health Organizaton (WHO)
standard for domestic use. The paper
concluded that water from the sampled
wells was not safe and has to be treated for
drinking purpose.

Past editions of the Journal can be found
at this web address:

http://ets). futminna. edu.ng for download

Let us do it again, peace!

R. A, Jimoh
Muanaging Editor
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Effect of Technological Advancement in
Quantity Surveying on Cost, Labour and
Time Performance of Construction Projects in
Abuja

"*Shirtu, A, A., ’Mohammed. Y. D., *Tsado, A. J. & ‘Abu, B. R.
Department of Quantity Surveying, Federal University of Technology, Minna, Nigeria
funsho@futminna edu.ng

L)

Studies have shown t}?al lech_nological advancement is capable of creating fundamental impact
on the manner in which business processes are undertaken in the construction industry. The
study was undertaken to address the problem of lack of effective utilisation of technological
ad\.'ancemem (use of modern technology software) in the services of Quantity Surveying (QS)
w!'nch results 1o poor cost, labour and time performance of construction projects in the
Nigenan construction industry, The study evaluated the effect of technological advancement
n QS on the cost, labour and time performance of construction projects with major emphasis
on the use of QS and other built environment ICT software. Data was collected from 230
randomly selected registered Quantity Surveyors in Abuja using questionnaires Analysis of
data was done using Mean ltem Score (MIS). The study found that all the core QS competence
areas hughly require the use of technological advancement (Average MIS =4 338) It was also
revealed that the factors limiting the use of technological advancement in the field of QS range
between Inadequate ramning (MIS = 4 329) and Rate at which sofrware becomes ourdated and
requires updating (MIS = 3.586). Relatonship between use of ICT and Cost; Labour. and
Time Performance was also found to be very significant (MIS ranges from 3.940 - 4.517) It
was therefore concluded that the use of ICT in the field of QS has a significant effect on the
overall performance of construction projects. Major recommendation from the study was that
QS firms should strengthening the use of ICT more in the areas of BOQ preparauon: Final
account; Procurement technique exercise; valuation; and Estimating in order to improve Cost.
[abour; and Time Performance of construction projects.

Keywords: Cost, Labour, Project Performance, Technological Advancement, Time.

Introduction the construction industry significantly
industry  generally contributes to the economy of a naton
(Giang & Pheng, 2010). Technological
advancement is therefore  capable of
creating fundamental impact on the manner
in which business processes are undenaken
in the construction industry. ln view of this,
Pamulu & Buta (2004) reported that
technological advancement can no longer be
viewed as an enhancement of traditional
business procedures but rather as an
innovation agent that enables new and
different altematives 10 operation  of
business orgamsation,

The construction
contributes between 3% and 10% of the
Gross Domestic Product (GDP) of most
countries (National Bureau of Statistics
[NBS], 2015, Olanrewsju & Anahwe,
2015). The issue of technological
advancement which is largely attnibuted to
the conversion of various manual tasks nto
computer software IS of sngmﬁwm
importance n the construchion mdusxry.
This is because there will be savings n
labour cost and tme laken to complete a
wask This will increase the contribution of
the construction sector to the GDP of the
pation. This 1s 1n line with the assertion that

€2
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Effect of Technological Advancement (n Quaniity Surveylng on

According to Ibwonke ef al (2011).
technological advancement has made the
consuucthion industry (0 recently witness a
paradigm shuft from tradinonal paper-based
method of service delivery (o electrome
information  exchange using Information
Technology (IT), ar least n the western
world hke UK. It 1s therefore evident that
the adoption of I can enhance construction
productivity and improve conumunicalions
for effective  decision-making  ond
coordination among construction
parmcipants. In wview of this, the QS
profession which deals more with cost and
economy of the construction  process
requires a shift from the traditional spproach
to the modem technological approach in
order to enhance improved cost, labour and
ame performance of projects (Nnadi et al.,
2016). The construction activities being
managed by the QS ranges from building:
civil, indusmial and other beavy engineering
works As a result of this. Oyediran and
Odusami (200%) reported that QS appears to
be one of the few professions that have not
been profoundly tansformed by the
apphcanon of the technological
advancement offered by dignal revolution
especially 1n a developing economy like
Nigena

In addiuon. most of the Nigenan researches
(Oyediran & Odusami, 2005. Oladapo,
2006, Ibronke et al . 2011, Zamnon et al.,
2016) majorly focused on the impact of
technology n terms of QS software on
project  performance Ihe use of
technological advancement with respect to
software  that  will  bring  all  huih
environment professionals ogether s still
lax in the Nigenan Inerature  The ellons
made i this directhion are mostly  lrom
forewen researches. This leaves a gap thit the
study attempted to Gl by evalunting the
effect of technological  advancement in
Quantity Surveying on the cost, lahour and
time performance of construction projects in
Abuia with major emphasis on the use of
Quanury  Surveying  and  other  hult
environment 1CT software  In order 10
schicve the ame the study dentified the
arces requimng the use ol lechnological
sdvancement in the field of QS; examined

Cost. Labour and Tune Peetormuan o ol
€ ontmotiom Frojects o Abugs
Shity. Mydumined Pomibs & Aby

the use of technological
advancement i the ficld of OS. established
the  relutionship between .m..- use  of
technology in the field of OS and the cos,
labour and  time  per formance  of
construction  projects, and _ndcnuﬁcd
measures for enhuncing the application of
technology in the ficld of QS.

the fuctors limiting

Literature Review
This sccltion gives a review of relevant

literature to the theme of the study. In the
context  of this study, "Technological
Advancement in the Field of Quantity
Surveying” means the use of Information
and Communication Technology (1CT) for
core Quanlity Surveying SErVICES In
Nigeriu.

Technology Advancement in  the

Construction Industry
The construction industry is so hierarchical

and fragmented that some of the major
participants do not consider themselves to
be part of the same industry (Oladapo,
2006) There is therefore the need for close
coordination among large npumber of
specialised but independent organisations
and individuals to achieve the cost. tme and
quality goals of a construction project
Hence, 3 major consruction process
demands heavy exchange of data and
information between project parncipants on
a daily basis. In view of this. Oladapo
(2006) identified two vital roles informanon
plays in all constructon projects. These are
the specishsation of the resulting product
(design imtormanon)  and  the  inmabon
control - of the  activities required  for
constructing  the  facilities  (manogement
formntion). acting as professionsl advisers
1o the client, are largely responsible for the
production and dissemimation of both the
desiprn and Hanagement imformation among
the varous purticipuants. Therelore. from the
Quantity Surveyors. a basic competency 1
data,  wformation  and  mformation
'F’chm'|!'gv 15 required (Royal Institution ol
Chattered Surveyors [RICS]. 1998) which
with regards (0 engineers. the availabibiy of
computer facililies 1s a measure of technical
capability (Ng & Chow, 2004) As lor the
Architects, the effecive commumcanon @

o
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design information to contractors is a key
performance cnterion (Oyedele & Tham,

2004,

Technological Advancement in the Field
of Quantity Surveying

The explosive growth of ICT has had
unquantifiable impact on business systems
and processes. The worldwide acceptability
and widespread adoption of ICT has
ncreased the dimensions of competition not
only among organmisgtions globally but
among professions locally. The Quantity
Surveyors’ ability to avail themselves with
the emerging upportunities provided by the
advent of ICT depends on the adoption of
new technologies (Castle, 2002).

Computer has proven to be a reliable tool in
all spheres of human endeavour, There is
quite @ lot of development in all areas of
computer application to the construction
industry. Of note are the expert systems,
artificial intelhigence, knowledge-based
systems (KBS), artificial neural networking
(ANN), robotics, building information
modeling (BIM) and computer aided design
(CAD). Rivard er al. (2009) predicted that
the evolution of IT will have a profound
impact on how organisations 1in the
architectural, engineering and construction
(AEC) industry operate. Honey (1998)
reported that a large proportion of Quantity
Surveyors in the United Kingdom have been
using computers. Oyediran & Odusami
(2004) examined the swate of the art of
computing by Quantity Surveyors  in

Table 1: Hneligu of Quantity Surveying Core Services

Nigeria at the turn of the last century. Thus,
an updatc on the state of lhe art of
computing by the professionals 18
necessary. The critical roles being played by
the Oum'm'ly Surveyors in the procurement
chain require that the professionals must not
lag behind in the adoption of. tonls. that
promise Lo improve on their service delivery
(Oyediran & Odusami, 2005).

Quantity Surveying Competence Areas
Requiring Technological Advancement
in Relation to Other Fields in the Built
Environment

The core competence areas of the Quanuty
Surveying Services over the last five
decades have been highlighted by Nnadi et
al. (2016). These are summansed in Table 1.

Factors Limiting the Use of Technology

in Quantity Surveying Field

In the contnbutions of Oyediran & Odusami

(2005) and Ibironke et al (2011), several

factors have been idenufied as causing

serious limitations to the use of ICT in
Quanuty Surveying Field. These are: Rate
of virus antack leading to loss of data and
associated problems, High initial cost of
acquisition, Fear of ICT  making
professionals redundant, Irregular power
supply, Inadequate job order to encourage
investment in computer, Security/Privacy
fears, The cost of engaging computer
literate staff is high/ training on use of
software, Fear of personal abuse, and The
ratc at which software becomes outdated
and requires updating,

DATE PRACTICE/SKILLS
Pre - 19605 Approximale estimating; Bills of quantines; Final accounts

19605 Elemental bills, Operational bills, Cut and shufMle; Cos: planning, Cost limits and
allowances; Value for money in building

1970s Computer bills; Formuls methods of price adjustment, Cash flow forecasting;
Engincering and construction; Cost-in-use. Cost iodeling. Contractor’s estimating.
Cost cantrol

19R0% Project management, Post-contract cost contral; Contractunl procedures; Contractual
claims, Design and build, Life-cycle costing. Accuracy in forecasting, Value
enginecning

19905 Diversihication, Development sppraisal; Facilities management. Commercial

revalution. Buslding sustamability; Value mansgement; Risk analysis

20005

Rethinking construction; Lean construction; Facilities management: 1T in construction:

Knowledge management. Whole-life costing

Nowds or al 12016)
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Effect of Technological Advancement in Quantity Surveying

Oladapo (2006) identified three main effects
of ICT on professional practice of_lhc
Quantity Surveyors. These are. Making J(jbs
easier for the profession, Fac:lnalgng
decision-making. and Savings in operating
costs Thiranke er af (201 1) also identified a
number of benefits of ICT 1o the services of
the QS profession. These include: ICT
enhances productivity, ICT mproves
presentation. 1CT makes a prof‘essignal's
job easter, ICT gives profcssxom?ls
compelitive advantage, ICT upgrades social
image of firm or organisation, ICT saves
time in business, ICT saves money in
business, and ICT helps in decision making.

In view of the above identified factors,
Thironke ef al. (2011) asserted that the
adoption of IT has high level of impact on
QS roles as was also discovered by Nnadi e/
al. (2016). Therefore, 1t was shown that
technology is considered to have a very high
tmpact on bill preparation and a high impact
on the other roles of a quantity surveyor
such as final account preparation, valuation,
tendering and even feasibility study, when it
is adopted

Measures for Enhancing the Application
of Technology in QS Field

Oyediran and Odusami (2005) emphasised
the need 1o include computer training in the
formal Quantity Surveying education
curriculum 10 order to enhancing the
application of technology in the field of QS.
The need for equipping the higher
educational institutions so that they will be
properly positioned 1o give the requisite
industry relevant computer education to
their students is also emphasised. This
requires that the trainers be literate in
computer  also. This  capacity at  the
construction industry level is yet 1o be
explored. The tramning requirement should
include  understanding  in  database
management, such as information storage,
dats  mumng,  da  retrieval and
programming and in the use of QS
packages Nnadi e af (2016) also stated
that the use of “knowledge management”
and  “lean  construction”  as effective
meusures for enhancing the application of
technology in the field of QS,

o, Labour and Time Perdormance of
== Construchion Projects i Abuga

Shattu. Mahammed, Tondo & Abuy

ethodology
Th u:cehrf the quantitative research
[ §

X s employed in this study. A
Ti‘l,fr:::?x;'c' rzaew nSalcd 1o the theme of the
jecti he research was
aim and objectives of t
carried out (eg. Oyediran & Odusam;,
2004, Oyediran & Odusami, 2005; Ibironke
et al., 2011; Nnadi ef al., 2016). Data were
collected from pnmary source using
questionnaires. Descriptive staltistics was
used o present and a_ua.lyse .dam The
populaton for the study 15 cpmpnscd ofmc
number of registered Quantity Surveyors in
Abuja which is 589 (NIQS, 201_7) The
sampling frame was the register ql‘
professional Quantity Surveyors in Abuja
which was obtained from the Nigenan
Institute of Quantity Surveyors (NIQS)
Abuja Chapter. The sample size was
therefore 230 based on Krejcie and
Morgan's (1970) formula (Equation |). The
use of simple random sampling technique
was adopted to select the sample size from
the entire population.

5= XINF(1=P) =& (N=1)+ X°P(1=P) .. (1)

s = required sample size.

X = the ble value of chi-square for | degree of
freedom at the desired confidence level (3.841).

N = the population size.

P = the papulation proportion {assumed to be .50 since
this would provide the maximum sample size)

:’U‘; )the degree of accuracy expressed as a proportion

230 copies of questionnaire were therefore
administered personally, by post and by
email to the respondents, out of which 100
were retrieved, giving a response rate of
44% This was done with the consent of
respondents on which they prefer and o
order to get a good response rate, Of the 100
questionnaires returned, 70 were found
useful for analysis The responsc rate in the
study ol Ankrah (2009) was 15.42% and it
was reported in the study that the norm for
the response rate for postal questionnaire
surveys is 20 — 30%. Other studies are those
of Kheni (2008) and Ikpe (2009) with
response rates of 3242% and 158%
respectively. In addition, 15.72% was the
response rate in the siudy of Agumba and
Haupt (2014) were questionnaires were both
self - administered and adminisiered by
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mail This justfies that the response rate in
this research 1s adequate

The structured questionnaires employed to
gather nformation for the study was
designed using the five-point Likert's Scale
format MIS was employed to analyse the
data collected in order to achieve the
research objectives. The use of MIS for the
analysis of data in this study is based on the
formula depicted Equation 2.

The decision rule employed for the MIS
analysis is summarised in Table 2.

Results and Discussion

4.1 Assessment of QS Competence Areas
Requiring Use of Technological
Adyancement

This secuon presents and discusses the MIS

results of the level ar which 12 identified

Quannty Surveymng Core Compelence

Areas require the use of Technological

Advancement The MIS results are

estimating 18 highly required (MIS = 4514)
while the use of technological advancement
in other core QS competence areas 15 VETy
required (MIS = 4.043 - 4486) (m the
average, the use of technological
advancement to all the core QS competence
areas are highly required (Average MIS =
4.338). Therefore, MIS observed ranges
from 4.043 - 4.514 with an average of
4.338. This imphes that the core QS
compelence areas greatly require the use of
technological advancement to an extent of
86.76% on a five-poin! scale. The finding of
this analysis agrees with that of Oyediran &
Odusami (2005) where it was reported that
the critical roles being played by the
Quantity Surveyors in the procurement
chain require that the professionals must not
lag hehind in the adopuion of tools that
promise to improve on ther service
delivery. It was added that these ICT
software in  the Quantity Surveying
profession needs 1o be integrated with
software of other key professionals in the

presented in Table 3. execulon  of  comstrucnon  projects
(Oyediran & Odusami, 2005).
It was revealed in Table 3 that the use of
technological  advancement  in cost
Mis - Tlix)
—_—(32)
pX §
Where:
f = Number of respondents for the attnbute mted scale (1,2, 1, 4 or $)
2 = Observed Value o rated scale (1,2, 3, 4o §)
fix) = Product of number of tespondents for atteibute mited seale and observad value
Shix) = Number of respundents for the atitnbute mted ) on seale used
3 = Tonal number of Kespondeniy
Table 20 Decwion Rule for MIS
SCALE MEAN SCORE DECISION/REMARK
5 450w S0 : Very Strongly Mot Mast Highly
Fllective Agree S hicant Severe Reguired
4 J50wd44ay Effective Agrec . \‘u") Vay Very
L Significam Severe Reguired
3 Partially g
2500349 Effective Agree Significant Severe RNL::N
Least L
2 15010249 ] D o8 Leoss Least
Effective i Significam Severe Reyuired
| 0.00 o 1 49 _Nun Strongly Now Nt Nol
Effective Disagree Significan) Severe Reguired

Source: Adapred and modified from Moaremikey (2006)
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| Cont estimating §79 2o Very Roguned
ER LU 0. 204 Very Nt\llllll‘l
2 Peogprnmme of wirks TR EL] 204
& ERLL A Very Royuired
\ Final accoun 440 052K Very Reguired
‘ Bl peeperntion a4 0.57% i Vﬂv\ Koguiead
5 Valuntion 4400 082 ol Vire Sloauifed
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? Temdering prowess joc= 0626 th ;
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limiting the use  of technological

Examination of Factars Limiting the Use anmant  fh.ithe ekl of Quantity

of Technologicnl Advancement in QS

Field

This section presents and discusses the

Surveying in order of severity. The results
of the MIS here are summansed in Table 4.

results of MIS ranking on the factors

Table 4: Factors Limiting the Use of Technologicsl Advancement in QS Ficld

SN Tunosatise and Quality Mean Hem Standard Rank Decislon
el Management Skilly Score Deviation
1 Insdeyuate taining 4329 0.769 Ist Very Severe
R lnad:qwnc'cruuu eleciric power 4157 0.936 Znd Very Severe
supply
1 :::;?mc‘mlw clectric  power 4129 0.925 Ird Very Severe
Kl Lack of availuble funding and finance 4100 0.848 dih Very Severe
5 Rapid change in technology 4071 1.019 Sth Very Severe
6 High mitial cost of acquisition 4029 0985 61h Very Severe
7 Poos managemen J 886 0.993 Tth Very Severe
8 Pooy tcam work 3857 1.099 Sth Very Severe
9 Poor leaderslnp 3829 0971 9th Very Severe
The cont of engaging  computer
10 hiterate wtath i hight' trmining on use of 3800 16 10th Very Severe
softwire
Integration and computibility
1] problems 157 1078 I1th Very Severe
12 High e of  obsolescence  of
hardwore and sofiware 3757 1006 12th Very Severe
13 Seeunity / Privacy fear 102v | 044 13 Very Severe
14 Rate of virus attack leading to Joss of
dota and associsted problems l6l4 0.990 14th Very Severe
15 Lack of awnrencss of availubility of
Ic1 1614 0.961 ISth  Very Severe
16 The rate ar which soltware becomes
outdated and reguires upditing 1.586 1021 I16th Very Severe
17 Inadequate job order o encourage
Vestime 3 3386 3
" N camputer 1199 17th Lesy Severe
18 Fear of 1CT making prafessionals
Tund 313§7 o
redundant | 196 1 Kth Less Sevene
19 Fear of personal whuse 3124 1192 19 -
Average 380) ot h Less Severe
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Tuble 4 revealed mineteen (1Y) factors
It the wwe ol technologicnl
advancement o the  field af - Ouaniy
Surveyimg Sovteen (16) of these Tnectom are
ranked 1o he very severe These inge
between Inadeguate trmming (MIS  4,329)
and  Rate ot whieh  soltware  becomes
outdated and requires updating  (MIS
3.580) The last three foctors were ranked o
be less severe These are lnndequate job
order o encourage investment in compuler,
Fear ol 1CT making professionals redundant
and Fear ol personal abuse with MIS of
3386, 3,357 und 1329 respectively. On the
average, the factors limiting the use of
technological advancement in the field of
Quantity Surveying are very severe with
average MIS of 3801 This implies that the
level of seventy is 76% on a five-point
scale. This agrees with the findings of
Pamulu & Bhuta (2004), Oladapo (2006);
and Ibironke er ol (2011) where it was
unanimously reported that these factors
cause serious limitations to the use of ICT in
QS Field.

Relationship between use of Technology
in the field of QS Cost, Labour and Time
Performance of Construction Projects

This section examines the relationship
between the use of technology in the field of
Quantity Surveying and the cost, labour and

time performance of construciion projects
To e thin, the relationship between the use
of 10T und lsbour.  und e
performonce respectively was mnked uvng
MIS i order of wignificance In addiem . the
effect of the uve of 1CT an averall project
performance wis also ranked wang MIS
order of wigmficance. Tables 5 7 wive
summarnies of the results of the relatonship
between the use of 1CT in the Field of OS
and coxt; Inbour, and time performance

ot

Table 5 revealed that the relationship
between use of 1CT in the Field of (S and
Cont Performance 15 very significant in the
arcas of HOO) preparation; Final account;
Procurement lechnique exercise; valuation;
and Estimating. MIS ranges between 4.414
and 4.600. On the average, the wse of ICT in
the Field of QS has a significant effect on
Cost Performance (average MIS = 4 517).

Table 6 also revealed that the relationship
between use of ICT in the Field of QS and
Labour Performance 1s very sigmificant in
the areas of BOQ preparsuon: Final
account; Procurement technique exercise:
valuation; and Esumating MIS ranges
between 4.186 and 4.357. On the average,
the use of ICT in the Field of QS has a
significant effect on Labour Performance
(average MIS = 4 254)

Table & kelsuonship between ase of 1CT in the Field of QS and Cost Performance

S/No., Core Quantity Surveying Services Mean Standard  Rank Decision
Item Desiation
Ncore
] BOO Preparation 4 600 nsn Ist Most Significant
2 Procurcrnent/Tendering Exercise 450 D KOS 2nd Ven Significant
] Final Accoum 459 0 K06 Ind Very Significam
K Valuation 4 500 D770 dth Very Significam
] Estimating 4414 ) 802 Sth Very Significant
Averuye 4517
Table 6: Relationship between use of 1CT in the Fiekd of Q8 and Eabour Perfonmance
Mean
S/No. Item ;‘:v:::‘;: Hank Decivon
Core Quantity Surveying Services Score
| BOO Prepartion 4187 0.698 Ia Very Significant
2 Final Account 4.300 0744 2nd Very Significam
] Procurement/Tendering Exercise 4229 0740 Ind Very Significant
4 Valuation 4200 0748 ath Very Sigmificant
s Estimating 4 140 ULER) Sth Very Significam
Average 4.254
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Tahle 9 Measures of Enhancing the Application of Technology in QS Field

< Mensures of Enhancing the Mows Standard
SN Application of 1T inthe b ot Q8 M pevintion 40K v
Score
Maintain  and - Develop  Professional
! Expertie in Core ( nul(xrmum 4529 0.A% In Very Filective
2 Contmumy Professional Development 4429 0,621 Ind Effective
3 Muln-Skilled Team 4400 0641 rd Fflective
4 Invest in Necessary Technology 4314 0,766 dth Effective
Intreduction of computer trmining in the Effective
5 formal Quantity Surveying education 4300 0.76) Sth
cumiulum
6 Be Prepared 1o Share Infonmastion 4.2Kh 0.759 6th Effective
7 Leam, Utihise and Evolve with CAD 4286 0700 Tth Effective
L) Dyversitication Specialisation of Services 4286 0.589 Bth Effective
Undentanding i database mansgement Effective
% iatheuseof O peckagen ‘ 4214 0773 9h
Equipping higher educational institubons Effective
10 10 give the reguisite industry relevant 4186 0,703 10th
camputer education to thew students
1 Form Strategic Allanees with Dui@m 4071 0.976 | 1th Effective
4300

Awn‘t

From Table 9 cleven (11) eflective
measwes have been idenufied as strategies
for enhancing the applicanon of technology
mn the field of Quanuty Surveying These
strategies range from Mantaining and
Develop Professional Expertise in Core
Competencies (MIS = 4.529) which is very
effective and Forming Statcgic Alliances
with Designers (MIS = 4.071) which 1s
cffective  On the average, the identified
measures for enhancing the application of
technology o the field of Quantrty
Surveying have MIS of 4 300 implywng that
the measures are effecive and are capable
of improving project performance by 86%.
The finding of the study 1n this section 18 in
agreement with the finding of Oyedirun &
Odusami (2005) where 1t was found that
these measures enhance the application of

technology in the  feld ol Quantity
Surveying especially for antegrating QS
profession  with  ather  profession  lor

harmomous working condition among the
built environment proflessionaly

Conclusion and Recommendations

In view of the findings from this research, it
18 conc luded that the use of 1CT in the field
of OS has a signihicant effect on the overall
performance  of  construction  projects.
Theretore technological advancement in in
the hweld of QS improves the overall
performance of construction projects. It 1s

£1

therefore recommended that QS  firms
should digitize all the core competence
services areas in order to improve the
performance of projects in terms of cost,
labour and tme efficiencies QS firms
should also strengthen the use of ICT more
in the areas of BOQ preparation, Final
account; Procurement technique exercise;
valuation; and Esumating in order to
mmprove  Cost. Labour,  and  Time
Performance of construcnon projects. This
1s because it was found thai these are the
core areas where the use of ICT is mostly

required.
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