NATIONAL



PROCEEDING 11



NIGERIAN INSTITUTE OF
QUANTITY SURVEYORS:
1" ANNUAL RESEARCH

CONFERENCE - AnReCon

3“ to 5" September 2013

Proceedmgs

_ ::‘LL;‘:j
| .lnnovahve and Sustomable Management
~ of Building and Infrastructure Projects

Dr. Ahmed D. lbrahim
Dr. Kulomri J. Adogbo
Dr. Yahaya M. lbrahim



NIGERIAN INSTITUTE OF QUANTITY
SURVEYORS: 1> ANNUAL RESEARCH
CONFERENCE - AnReCon

3" to 5" September 2013

Theme:

Innovative and Sustainable Management
of Building and Infrastructure Projects




NIGERIAN INSTITUTE OF Q['.\NTIT\'
SURVEYORS: 1°" ANNUAL RESEARCH
CONFERENCE - AnReCon

37 to 5 September 2013

Theme:

Innovative and Sustainable Management of Building
and Infrastructure Projects

Editors:
Dr. Ahmed D. Ibrahim
Dr. Kulomn J. Adogbo
Dr. Yahaya M. Ibrahim




© Nigenan Institute of Quantity Surveyors, 2013

Proceedings of the 1" _Annual Research Conference (AnReCon) of the Nigenian Institute
of Quanuty Surveyors

All rights reserved. No part of this publication may be reproduced stored in a retricved

system or transmutted in any form or by any means, electronic or mechanical,
photocopying, recording or otherwise without prior written permission of the Publisher.

Published by: The Nigerian Institute of Quantity Surveyors
3" 10 5" September, 2013

ISBN: 978 - 978 - 934 - 446 -8

Printed By: Ahmadu Bello University Press Limited, Zaria
PMB 1094, E-mail, abupresslimited2005 @yahoo.co.uk
Website: www.abupress.org




Declaration

All the papers in this publication went through a double-blind peer-review process
jnvolving mihal serecming of abstracts, review by at least two referees. repornng of
comments to authors, modifications of - papers by authors and re-evaluation of re
submutted papers to ensure quality of content.

LOCAL ORGANISING COMMITTEE
Dr. A.D. Ibrahim (Chair)

Dr. Y M. Ibrahim

Mr Daniel Ishaya

Mr. B.A. Kolo

Mr. M. Abdulrazaq

Dr. KJ. Adogbo (Secretary)




SCIENTIFIC COMMITTEE

Prof T.C Mogbo, Federal University of Technology, Minna

Prof D R Ogunsemi, Federal University of T echnology, Akure
Prof K T Odusami, University of Lagos

Prof O.S Oyediran, University of Lagos

Prof. Yakubu Ibrahim, Abubakar Tafawa Balewa University, Bauchi
Assoc. Prof Bola Babalola, Obafemu Awolowo University, lle Ife
Assoc. Prof G.O. Jagboro, Obaferm: Awolowo University, lle Ife
Dr. P.O. Lawal, Federal University of Technology, Akure

Dr. A.D. [brahim, Ahmadu Bello University, Zaria

Dr. Y M. Ibrahim, Ahmadu Bello University, Zaria

Dr. Y.G. Musa-Haddary, Ahmadu Bello University, Zaria

Dr. LO. Aje, Federal University of Technology, Akure

Dr. Alhassan Dahiru, Abubakar Tafawa Balewa University, Bauchi
Dr. O.A. Awodele, Federal University of Technology, Akure

Dr Samuel Ofide, Discrete Consult Ltd, Abuja

Dr. Ejike B Anunike, Mabod Associates, Abuja
"Dr. C.C. Adindu, Abia State Polytechnic

Dr. Uche Ajator, Nnamdi Azikiwe University, Awka




FOREWORD

he publication of this volume contaimng presentations

of Quantity Surveyors' inaugural rescarch conference,
Management of Building and Infrastructure Projects, s at once a giant step forward and

a modest accomphishment. This 1s only a very modest beginning hC§ ause we have a i
way 10 go in making practitioners research in the field of Quantity Surveying spec -ﬁunl_»
and the construction industry more broadly. We hope that they (practitioners) can fulfi]
the objectives which we had in mind while developing a Re.scarc:h Policy viz. make 2
contribution to learning, influence government policy and rcsqlvc diverse problems m the
practice of Quantity Surveying and allied professions in Nigena

from the first Nigenan Instrtute

Innovative and Sustainabie

As can be easily gleaned from the theme of the inaugural conference, our vision in
crafting and publishing a Research Policy in 2012 and subsequently initiating a Research
Conference is to improve knowledge, policy and practice in the very broad fizld of
construction in Nigena. Though our Research Policy has a very ambitious mussion, this
publicanon 1s adequate evidence that we have set out very boldly in the purswt of this
mission.

The NIQS Research Policy and its outputs such as this volume fill an enormous gap in
Nigerian academia and in the spheres of policymaking and the regulation of professional
practice. According to Groundwater-Smith and Mockler (2006) “those involved in
practutioner inquiry are bound to engage with both “theorencal” and “pracucal”
knowledge moving seamlessly between the two™ Our research conferences and
publicanons such as this will complement and make great contmbutions to research and
teaching in our higher institutions of leaming.

Thus 1s parncularly valuable given that Nigenan institutions often lack the funding w
engage practitioners in the field and collect data to ennich the teaching of texthook-
denved theory. | believe that our Research Policy and this publicanon wall conmbute &
lot o the evolution of a dynamic and fruitful interaction berween the Ivory Tower and the
field of practice in Nigena. The importance of such an interaction is un&ersmred by the
recent trend of ndustry-based Doctor of Engineering (EngD) degrees in v.-e.slcr_‘.
universities i which candidates spend 70-80% of the duration of the programme in the
premuses of a collaborating company or in the field.

It 1s my hope that our colleagues in the academia will fully embrace the excinng
opportunitics inherent in our interest and investment in research There 1s a rwin
challenge to us in the field: we must not do research for research &akc- As 1t 18 o}'tc:: sad
the aim of pracutioner research 1s 10 improve rather than to pm\é. a sa.nst’acmr\ x’xﬁi for

:—:‘:“H:h;c's:uar'rhfbul not for practitioner enquiry. In our offices and 1n the offices of our
s bel of our Research Policy must be evident ik the knowledze and expertioe
Gov .m:n "l"“ projects. Where the outcome of our research suggcsv.: that changes
' cnt po iy and ngUhlnon are cOangc
powerful tools of advocacy required, we must conver! our research W0




| congratulate and thank everyone who has been involved 1n this project-both the
elaboration of the Research Policy, the organization of our inaugural resean h conferonce
and the publicanon of this volume. These are first baby steps given the enormim of the
challenge of informing theory and policy with developments on the field and ennchng
practice in the field with theory in Nigeria but they are very strong foundanons 10 pu id

on.

AGELE J. ALUFOHAL, MPM, FRICS, FNIQS

President
Nigerian Institute of Quantity Surveyors
July, 2013




PREFACE

It has beecn 3 wmnding bur meresnng STEY for fe Sgean aetne o e
Surveyors m gemng stared @ cuming 13 ez feen i he mesey e ® evesdw
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place practice-based research in its rightful place as alluded to by Peter Jarvis whe o i
epic book The Practittoner-Researcher Developing Theary friom Proctice oqroes that
contemporary research engagements are increasingly becoming practice nased rather S
being @ tenant in the ivory towers, I hope that the papers published nereim wond
encourage you not only to recognise the envrmous knowledge being created n jracticos
put also to apply such knowledge for the development and practice of Crantty
Surveving

My appreciation goes to the President of the Nigerian Institute of Quantity Surveyors Me
Agele Alufohai FNIQS and the entire members of the National Executive Councy! 2011
2013 for their support. 1 also wish o thank the members of the Local Crganiing
Committee under the Chairmanship of Dr Ahmed Doko Ibrahim for their dedication and
commitment in organising the 1" NIQS Research Conference.

Olorunfemi Balogun, FNIQS

Secretary for Professional Development and Library
Nigerian Institute of Quantity Surveyors

Abuja, Nigeria.

July 2013
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interpretation that is within the realm of a licensed professional practice.

Finally, the views expressed by the author(s) are not necessarily those of the NIQS or

anyone associated with the NIQS. Neither the author(s) nor the NIQS accept any liability
ansing from the use of this publication.

11




TABLE OF CONTENTS

KEYNOTES:

KEYNOTE PAPER 1: INNOVATIVE AND SUSTAINABLE MANAGEMENT OFr
QUANTITY SURVEYING PRACTICES cociiiiiinns ERROR! BOOKMARK NOT DEFINED

KEYNOTE PAPER 2: RESEARCH AND DEVELOPMENT IN QS PR( FE NSI_O\ . :
NIGERIA SCORECARD ... ERROR! BOOKMARK N )T DEFINED

KEYNOTE PAPER 3: QUANTITY SURVEYING EDUCATION-STATLS BE PORT ON
NIGERIA ERROR! BOOKMARK NOT DEFINED

THEME 1 - COST & YVALUE MANAGEMENT 3o

AN APPRAISAL OF WHOLE LIFE COSTING CONCEPTS IN NIGERIAN CONSTRUCTION
INDUSTRY el eR R o Aess ERROR! BOOKMARK NOT DEFINED

AN EVALUATION OF FACTORS INFLUENCING THE COST OF HIGHWAY
CONSTRUCTION IN NIGERILA .ciiccrmmansnesinsinnes _ERROR! BOOKMARK NOT DEFINED 0

APPRAISAL OF MODERN COST MANAGEMENT TECHNIQUES IN THE NIGERIAN
CONSTRUCTION INDUSTRY . ..ERROR! BOOKMARK NOT DEFINED §

AUTOMATING THE COMPUTATION OF UNIT RATES FOR BUTLDING COST
ESTIMATING ERROR! BOOKMARK NOT DEFINED §

BUILDING INFORMATION MODELLING (BIM): A SUMMARY OF SOME UK
EXPERIENCES AS GUIDE TO ADOPTION IN NIGERIA 677

THF CHALLENGES OF DEVELOPING BIM-BASED MEASUREMENT STANDARD IN

/ INFLUENCE OF PRICES OF SELECTED BUILDING MATERIALS ON THE RATE OF
HOUSING DEVELOPMENT [N MINNA (2003 - 2012) 900 -

THE [MPACT OF CONTRACTORS' FINANCIAL CAPABILITY ON COST AND TIME
PERFORMANCE OF CONSTRUCTION PROJECTS IN NIGERIA 1044

THEME 2 - PROJECT & CONSTRUCTION MANAGEMENT 10909

AN APPRAISAL OF FACTORS AFFECTING THE PERFORMANCE OF CONSTRUCTION
PROJECTS IN NIGERIA .....ocoviinnine 109

AN APPRAISAL OF RISK MANAGEMENT IN SMALL AND MEDIUM-
CONSTRUCTION PROJECTS IN NIGERIA SIZED

................................... 1200
AN ASSESSMENT OF RISK MANAGEMENT PRACTICES IN THE EXECUT] Y
PROTECTS IN NIGERIA cvvvvevsenssoressesssssssusssssssssssssssssssssssssssssesosee ——— rn: o
CONFLICT EARLY WARNING SIGNALS IN T I
gl HE EXECUTION OF CONSTRUCTIO

..................................................................................................................... e “'
EFFECTS OF INEFFECTIVE COMMUNICAT "IN N
S T T TR 10N ON PROJECT DELIVERY IN NIGER x\;'




P WD R BN HMARE B, AR A MRANG POR IAPRONVING O ALTTY TN THE

WEAR A TTATRIL TU P g7 ATRY ) Sy O ..--~~—-—""~

PEN I IATERS (R B AL LORR AFPEL TING, ¢ CNSTRIC TION TIME (F 81 TLDING
PROMS TS S S AW IA S—

THEME | TREWSALANY VREAN A TIVITY, HEALTH & SAFETY L)

AR AL ASMEENT OB PIEE SSEF TV PRONVIBHNS TN FIOSPTT AL BUILDINGS IN JOS
‘_'\Y el VPR —— m

A ABVESSMENT (6 M5 ALTH AND SAFETY MANACEMENT OF BUILDING AND
IR ANTR LTI RS PREIS TG UATH BART GEO-POLITICAL ZONE 9

CHEMY 5L A0 MBS HASK AL PROFERTIES (F (AL PALM SHELL IN THE DESIGN

AND (INSTHOA TS R 5 PRELAST €1 RETFE. BENCH 199
DETEFMINATE IS (8 CAMSTRLE TN LA R (OFTPUTS ON TERRAZZO FLOOR

Fin 1o 210
N ALL ATING THE STRESGTH OF BAGASSE ASH AS FTLLER TN HOT MIX ASPHALT
THE 0 218
IMPRE S ING COPRSTRICTHIS PRIXFCTIVITY O BUTLDING AND REAL ESTATE
CAPTI AL PROVIHLTS IS S A2l 4 229

WICERIANSNATH AL ASNEL TO BRI R KRS AN ECONOMICAL GOPTION FOR THE
DENTI PMENT (FF SWHIIAS [ RN M STANDARD FOR TIMEBER BUTLDINGS .- 237

RESE AR H AN (FLLAL TUNIRRPINGINGA (F THE QUANTITY SURVEYOR AS A

HEALTH AND SAFETY MANALER 243
THEME 4 - CONSTRLCTHONS PROCUREMEST 253
AREVIEW CF W UTAINMARLE PROXIREMENT OPTION FOR BUILDING
COMSTRICTEM PREOIELTS 254
AN APPE AINAL TR REH #ESPONSE TECHNIUES USED BY PUBLIC PRIVATE
FARTVGZ AP PARTY TP ANTS I8 NIGERIA 265
AN AR VAME ST (F THE THERAPELTW. PERFORMANCE OF TEACHING HOSPITALS
INWETH WEATERS WK ARIA bl
EFFES LR CIPATR TN RISKE MANAGEMENT ON TIME. COST AND QUALITY
B OATELTEM PROTELTS 288
EVALT ATING LEAYAA [ EARNED PRACTICES (LLP) IN PUBLIC PRIVATE

PR TNL RS vPY, PROTEL TS TN NWGERIA 294
EVal a0, N THOAA OF RLIVERDG SUSTAINABLE CONSTRUCTION IN THE
WEED AN TR TH N INTESTRY 33

WURNIN A I IRIVERS AND BARRIERS FOR ADOPTING COLLABORATIVE
PRA U REMENT STRATEGEES IN THE NIGERIAN CONSTRUCTION INDUSTRY . 318

TR ¢ PROFESSIONAL PRACTICE s
e




A FRAMEWORK FOR ASSESSING QUANTITY SURVEYORS (COMPETENE . .. 109
ALGORITHM FOR SPECIFICATION WRITING TO IMPROVE THE QUALITY OF

BL/ILDING CONSTRUCTION IN NIGERIA.. ey eneeemmeerimenss 00
AREAS OF COMPETENCIES OF QUANTITY SURVEYORS AND THEIR RELEVANCE T4,
VALUE MANAGEMENT DISCIPLINE . - = e

EXTENUATING COMMUNITY PROTEST IN “CONTROVERSIAL PROJELTS
SCENARIOS IN THE NIGER DELTA- A CASE FOR CORPORATE SOCIAL
RESPONSIBILITY (CSR) Ll

LEAN CONSTRUCTION PRACTICE AND THE CHALLENGES IN NIGERIA
SUCCESS STRATEGIES OF WOMEN IN CONSTRUCTION PRACTICE [N NORTHEER™

NIGERIA A
THE PLACE OF MATHEMATICAL MODELLING IN QUANTITY SURVEYING
RESEARCH AND DEVELOPMENT ol
UNETHICAL PROFESSIONAL PRACTICES IN THE MANAGEMENT OF
CONSTRUCTION PROJECTS IN NIGERIA £
THEME 6 - CONSTRUCTION ECONOMICS & PROJECT FINANCING 419

A COMPARATIVE STUDY OF IMPACT OF FOREIGN DIRECT INVESTMENT /FDI) ON
CONSTRUCTION SECTOR IN NIGERIA DURING MILITARY REGIME AND
DEMOCRATIC GOVERNMENT

A REVIEW OF CHALLENGES OF A LIBERALIZED ECONOMY ON THE
CONSTRUCTION INDUSTRY IN NIGERIA.

ASSESSMENT OF THE CHALLENGES FACING THE INFLOW OF FOREIGN DIRECT
INVESTMENT (FDI) INTO CONSTRUCTION SECTOR IN NIGERIA

ANALYSIS OF RISK FACTORS OF PUBLIC PRIVATE PARTNERSHIPS COMPARISON
OF NIGERIA AND NIGER REPUBLIC

DEVELOPMENT OF FRAMEWORK FOR ASSESSING VALUE FOR MONEY OF PLBLIC
PRIVATE PARTNERSHIP (PPP) PROJECTS IN NIGERIA

FOREIGN PRIVATE INVESTMENTS (FPI) TRENDS IN CONSTRUCTION AND REL AT
SECTORS OF NIGERIA .........

PERFORMANCE OF ADVANCE PAYMENT BOND IN CONSTRUCTION PROJECTS
INDEX OF KEYORDS,

INDEX OF AUTHORS

¢ 8 8

&

nu.m.




INFLUENCE OF PRICES OF SELECTED BUI DING MATERIALS ON T
RATE OF HOUSING DEVELOPMENT IN MINNA (2001 - 2012)

AA. Shittu', A.D. Adamu', AK. Oyeniyan' and M.A. Shehu’
)

'Department of Quantiry Surveving, Federal Universin of Te hnology. Minna. Nigersa
*Department of Building Technology, The Federal Polvtechnic. Bidks, Nigeria

ABSTRACT

This study focused on filling the wide gap between income and housing cast i Nigena
which has almost ¢liminated the low-income camers from the housing marker To solve
this problem, this research studied the relationship between the prices of cight building
materials (cement. gravel, sharp sand, reinforcement bar. emulsion, texcote & gloss
paints and roofing sheet) and the rate of housing development with & view 10 sugpesting
strategies that will assist in the provision of housing 0 low-income camers by the
government in Minna. Both descnptive and inferential stanstics were used o data
analysis. It was established that the trend of the rate of housing development significantly
differs from the ones observed for the bulding matenals but the rate o housing
development could roughly be esumated by emploving the price ot sharp sand and the
price of texcote paint respectively because these materials correlated sigmificanth and
positvely with rate of housing development A major recommiendanon from the rescarch
findings was that policy makers should use the changes 1n the prices of shap sand and
texcote paint 10 infer the solution to the problem of annual decrease in the rate of housing
development

Keywords: Building Matenals, Housing Development, Regression, Correlation.

INTRODUCTION

Housing is paramount to human existence as it ranks amaong the top three needs of man
and its provision has always been of great NECCssIty 0 man As a umit of the enyvironment,
housing has profound influence on the health, efficiency. social behaviour, satisfaction
and general welfare of the commumty. It 1s a reflection of the cultural, social and
economic values of a snciety and one of the best hustonical evidences of the civilization of

a country (Olotuah, 2000)

In Nigena, like in many other developing nations of the world housing problems are
mult-dimensional and the problems of population explosion, continuous nflus of people
from rural to urban centres, and lack of basic mfrastructure required for good standard of
hving have compounded housing problems over the years Ogieto (19871 has observed
that the dispanty between the price and quannty of housing on one hand. and the number
of houscholds and the money available 10 them to pay these pnoes on the other
constitutes the central problem of housing According to Okupe & Windapo (2000) the




wi cinmmﬂ'td

gap between income and shelter cost 1n Nigenia 1s very wide. This has alme
1« the

the low-Imcome eamers from the housing market A panacea 10 the problem
persistent INCIEase in the prices of bwlding matenals: ths study focuses on faciliating
ymproved accessibility level 1o housing linance by low-income camers in Nigena by
sudyimg the impact ol increase in the prices of building matenals on the rate of housing

development

In order to study the identified problem this study aims to determine the nfluence of the
price of building materials on the rate of housing development with a view of suggesting
strategies of improving the provision of housing efficiency and development control n
Minna. To achieve the mim, the following objectives are pursued:

i.  To present a trend analysis of the price of cach of the selected building materals

over the study period.

ii. To present a trend analysis of the rate of housing development over the study
period

iii.  To determine the relationship between the price of building matenals and the rate
of housing development

iv. To suggest stratcgies that will assist in the provision of housing 10 low-income
earners by the government in Minna.

The following null hypotheses were postulated for this research work based on the third
objecnve and literature findings and study of Olakotan (2006):

i Ho 1 There is no significant relationship between the price of each of the
building matenials and the rate of housing development.
ii., Ho 2 There is no sigmficant relationship between the price of all the concrete
materials combined together and the rate of housing development.
iii. Ho 3 There is no significant relanonship berween the pnce of all the painting
matenals combined together and the rate of housing development.
iv.  Ho 4 There is no significant relationship between the price of all the building
materials combined logether and the rate of housing development.

The study covers Minna, Niger State between the period of 2004 and 2012. The selecred
building matenials arc S0Kg Portland cement, sharp sand, coarse aggregare (gravel).
12mm high tensile reinforcement bar, corrugated galvanised ron (G.) roofing sheet, 20
litre gallon emulsion pant. 10 htre gallon of texcote paint and 4 htre gallon gloss paint
The officially compiled statisics of houses constructed annually kept by Niger State
Urban Development Board were employed 1n liew of actual field data on rate of housing

development due to ime constraint.
LITERATURE REVIEW

Concept of Housing
According to Jinadu (2004), housing can be classified under five categones as

highlighted below
91




\ Housmg tvpes hased on looation or seiting

W Housing ovpes based an oswnershipy sty

ni Housing tvpes based on stoneine desipgn on layoi
w Howsing nvpes based on mternad commponinon/height
\ Housing topes based on budding materials

In addition 10 the above, Achuenu & Achuem (2000, 200K) pave anothe s type of housng
as “Social Housine™ which could also be referred o an subsidized hovsing o
housing s povermnment-supported accommoedation foe peaple wath dow te rrederste
mcomes Soctal housing could also e vental housimg owned and mmnaped cother Ly the
SIATE O Bor tor probi argamsations, o o combimation of the tweo 1 sl lsdes
affordable housing, communty houstng o cooperative housing Most social housing
providers are non-profit orented

towas reported an www ingnutactunmgtoday.nigena (2012) that the ufficial estirmets
shows a shartage of 1o mullon housing onits i Nigeri with 80%, aof the population hiving
in miormal housmg  These are struemiees of varymg depreos of degencration on land
which they have no ownershup o iitle nglhis nlia 013 reported thit the chalienges
of housing 1n terms of quality and quantity appesr 1o be the same all over the world The
needy have less acvess (0 housinge while the less needy have preater chances of acceng
housing. In Nagena, housang s generally madequate i the raal arcas i terms of quality,
while the major problem i urban arcas o more of quantity, although quantity s alvo a@n
ssue The shortage of housing s one ol the tactors responsible for the  poor
emvwronmental quabry actoss Nigerm. In 1991 the natonal howang pobcy was
promulgated 1 order 10 propose possible solutions 1o the housing prablems in Nigeria
Pweany yvears on, millions of Nigenns are stll homeless while many others are iving in
mndecent houses  Ihimulua (2013) therefore wdennficd the miagor challenges to be due to
poor implementation,  corruphion,  burcancracy  amd - pohiical anstability - He  then
recommended  that housing fimance, coaperatives, use ol local building  materals,
deveiopment of mirastructure, pohicy miplementation and review of the housing policy
are the possihle solutions o the housing prohlen in Nigena

Rising Cost of Building and Effect of Materinls Price Increase on Construction Cost

Building cost has been on the increase in our contemporary society and this attracts a
great deal of concern o both private and public bodies The rapid increase i cost of
consiruc non 1s observed 10 he mfluenced by vanous virbles, Ombokun (19%5) observed
that although Nigena s potentially endowed with natural resources 1o produce mos!
materials requrred for ther construchion mdustry vast of the resource still hes tallow and
local production of building matenals haid never matched denind at any me ( yibokun
(1953 noted further that 20% paint and a reasonable pereentape o the cemen consumed
m 1974 were importad Omole (198K) s of similar view that essential materials like
cement, Gushing materialy are somenmes suarce o come by in Nigenia Oladapo | | MK
i the same vern agreed that most butlding matenals with the exception of wood could be
said 10 be imported  Jackson (19KK) reported that the basic cost of @ buslding s
determmed by the design A large house will vost more than a small onc and cyually
fmished large windows costs more than smaller one Jackson (19KK) sdded that about

%




| §% Hence, for any value of Prohab iy

paper sets level of statistical sigmficance a
e but for values greator than 0 0% there

(P} from 0 00 10 0 05 there 1s significance (n the test
ys no sigm ficance in the test

RESULTS AND DISCUSSIONS
The data collected for this study are presented in Table 1.

Table |- Data on Building Materials Prices and Rate of Housing Development

10 Lar i
Gallon
o Kg | 2mm High 20 Ltr ' 4L Cirregasd om 4
Gravel Sharp 2 " >
ey & e Sand |10 Tomtle Gallon of Tescot  Gallon of Gl Roofing :‘ weiot
ear  Ceme Reinforceme  Emulsion . Sheet (N Developmen
Teonne] Tonuc| ¢ Paint  Gloss Paint b "
s Nrg (v BB el (N (N /Gallon)  /Bundle)  n
~ Trip (NTrp) g /Gallan) (Nr.)
1Gallo
n)
2003 1S5S0 11.50 10,000 K00 2,000 4,000 1.500 10,500 497
002 1300 1155 10,000 1.000 2,000 4200 1,530 14,500 401
2005 1 200 11550 10250 1,200 2,000 4,000 1,550 8,500 R
2006 |30 11,650 10350 1.050 2,200 4,500 1.550 9.000 3l
2007 1480 11.800 10200 1.28) 2400 4,500 1,650 9.500 277
2008 |S00 11 850 10.500 2300 2,400 4.550 1,700 9.000 497
2008 1 TR 11,900 10.580 1,770 2420 4.550 1,800 17500 365
2010 | 600 11.950 10,700 1250 2,500 5,000 2200 9,500 317
2051 1 650 12000 10,800 1 280 2.700 5,000 2,250 11,000 361
2012 1700 12000 12.000 1,650 2,800 5.500 2,400 11,300 197

SOURCE 1 Author's Market Survey (2013)
i Niger State Urban Development Board, Minna (2013)

Table | shows the data collected on four concrete matenals (cement, gravel, sharp sand
and reinforcement bar), three painting materials (cmulsion paint, texcote paint and gloss
paint). roofing sheet and the rate of housing development expressed in terms of number
of houses approved annually for development by the Niger State Urban Development
Board. Minna. for a ten-yecar period

Results for Inferential Analysis

Bar chart was used to carry out the descriptive analysis of data collected for the study.
The bar graphs show the pattern of prices of building materials studied and the line graph
show s the rate of housing development for a ten-year period (2003 - 2012) These bar
graphs and linc graph showing trend analysis are presented and discussed below
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Fig. 4.1: Trend Analysis for Price of Cement from 2003 - 2012

Figure | above shows the trend of the prices of the price of cement for the penod under
review (2003 - 2012). It was shown from the graph that the pnce of vement dropped
annually for the first three ycars and this was followed by annual increase for e next
three years. The next three years (1.c. the seventh o ninth year) shows further annual
increment in the price of cement and the tenth year shows an increase in the price of
cement. This therefore implies that the price of cement fluctuates over the period under
review on the average.
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Fig. 4.2: Trend Analysis for Price of Gravel from 2003 - 2012

L

It was observed from the trend analysis of the price of gravel for a ten-year penod (2003 -
2012) n Fig 2 that the price of gravel increases annually over the period under review
except duning the third year (2005) when there was a decrease 1n the pnce of gravel The
trend pattern of the price of gravel differs from that of cement significantly
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Fig. 4.3 Trend Analysls for Pnce of Sharp Sand from 2003 2012

The trend in the price of sharp sand was observed to show annual increment over the
study period (2003 - 2012) in Fig. 3 except dunng the fifth and tenth years where a
decrease in the price of sharp sand was observed respectively. The trend pattern of the
price of sharp sand gmves a similar result with that of gravel
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| Fig. 4.4. Trend Analysis for Price of 12mm Hgh Tensile Reinforcement Bar from 2003 - 2012

The pnice of high tensile reinforcement bar. from Figure 4, was observed to show annual
increase m the first three vears and this was followed by a decrease in the price of
reinforcement bar n the fourth year. This was followed by annual increment from the
fourth to the sixth vear and an annual decrease o price was notced agamn from the sixth
to the eighth vear Finally. an annual increase i the pnce of reinforcement bar was
observed from the ¢ighth 1o the tenth year. This rend pattern implies that on the average
the pnice of high tensile reinforcement bar flucruated over the study period (2003 - 2012).
This shows a trend panern similar to that of the pnce of cement.
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Fg 45 Trend Analysis for Price of 20 Lir Gallon of Emulsion Paint from 2003 - 2012




A different trend pattern was observed for the price of emulsion paint from that of the
prices of cement, sharp sand. gravel and reinforcement bar It was ohserved from Figure
§ that the pnce of emulsion paint was constant for the first three years and this was
fallowed by an ncrease n price of emulsion paint in the fourth year The prce of
emulsion pamt was also noticed to be constant again for a three-year period (fifth
seventh year) after an increase in the fourth year The last three years (eighth to tenth

year ) showed annual increase in the pnce of emulsion paint.
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Figure 6 shows a fluctuating trend in the price of texcote paint for the first four years and
this was followed by a trend showing constant price of texcote paint for a four year
peniod (fourth 1o seventh year). The price of texcote paint increased in the eighth year,
remained constant 1o the munth year and finally increased in the tenth year. This trend in
price of texcote paint is similar to that of the price of emulsion paint.

® 4 Ltr Gallon of Gloss
Paint (=N=/Gallon)

1 2 3 a S b ] 8 9 10
Fig 4.7: Trend Analysis for Price of 4 Ltr Gallon of Gloss Paint from 2003 - 2012

Figure 7 shows the trend of the price of gloss paint during the period under review (2003

3017, It was observed that throughout the period under review the price of gloss pamnt
reased on annual basis. This trend pattem 15 umque and different from that of other
—sterals studied This implies that a consistent trend pattern was noticed for the

oI Ly

prce of gioss paint
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It was observed from Figure 8 that the price of roofing sheet fluctuated for the first three
years (first to third year) and then increased annually from the third to fifth year. Another
fluctuanng panern was also noticed in the price of roofing sheet from the fifth o cighth
year and finally an annual increase in the price of roofing sheet was noticed again from
the eighth to tenth year, This pattern is also different from the ones obscrved for other
building matenals studied.
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Fig. 4.9: Trend znnlym ?ov Rate of Nouning Dtv?loprm:( in Mlnam lromgzws -‘an

Figure 9 is a line graph of the trend analysis showing the rate of housing development for
the ten-year (2003 - 2012) penod studied. 1t was observed that there was a constant
annual decrease in the rate of housimg development from the tirst to fifth year (2003 -
2007 and there was a rapid increase in the rate of housing development in the sixth vear
(200%) This was followed by another constant and annual decrease in the rate of housing
development from the seventh 1o tenth year (2009 - 2012) except in the ninth year when
there was a slight increase in the rate of housing development. This inplies that the trend
paticrn of the rate of housing development significantly ditfers from the ones observed
for the building matenals studied over the period under review.




Results for Inferentinl Analysis

It was discovered from the mferential analysis that all the huilding maternals showesl @
weak and non-significant relanonship with the rate of housing development with RZ
values rangmg from O 1o 48% except lor the prices of sharp sand and texcate pant which
show signihicant but weak relanonship with rate of housing development The prices of
five of the burlding matenals (gravel, sharp sand, emulsion paint, texcote puint and gloss
paint) however showed strong correlation (degree of association) with the rate of housing
development with the correlation coefficient values ranging from 51%/0 S1 16 69%0 69
while the prices of three building matenals (cement, reinforcement bar and roofing <heet)
showed very weak correlation with the rate of housing development with the correlation
coefficient values ranging from 0.4%/0.004 10 22%/0.22. The findings here slightly
differs from that of Olakotan (2006) because in this case only two one concrete materials
(sharp sand) showed sigmificant and weak relationship with the rate of housing
development while in the study of Olakotan (2006) there existed a strong and significant
relationship between three concrete materials (cement, gravel and sand) and the rate of
housing development.

The inferennial analysis also revealed that positive correlation exists between the prices of
four building matenals (reinforcement bar, emulsion paint, gloss paint and roofing sheet)
and the rate of housing development implying that there is @ tendency for increase in the
pnices of reintorcement bar, emulsion paint, gloss paint and roofing sheet respectively to
be accompanied by a corresponding increase in the rate of housing development and
decrease in the pnces of reinforcement bar, emulsion paint, gloss paint and roofing sheet
respecuvely will be accompanied by a corresponding decrease in the rate of housing
development It was also discovered that negative correlation exists between the pnces of
four building matenals (cement, gravel, sharp sand and texcote paint) and the rate of
housing development implying that there 1s a tendency for increase in the pnces of
cement. gravel, sharp sand and texcote paint respectively to be accompanied by a
decrease 1n the rate of housing development and decrease in the prices of cement, gravel,
sharp sand and texcote paint respectively will be accompanied by an increase in the rate
of housing development  This also shghtly differs from the hindings of Olakotan (2006)
where positive correlation was observed between the prices of cement and  sand
respectively and rate of housing development. while negative correlation was noticed
between the prices of gravel and remforcement bar respectively and rate of housing
development, as compared with the findings of this study where negative correlation was
observed between the prices of each of the concrete matenials and rate of housing
development except for the price of reinforcement bar.

A combination of the prices of all the building matenals also show a non-significant but
very strong relationship and very strong correlation with the rate of housing development
with B2 and R values of 93% and 96% respectively A simular relationship of a non-
signi hcant but very strong relationship and very strong correlation was observed between
the prices of all concrete materinls and all punting matenals respectively with the rate of
housing development with the R2 and R values of 72% & 50% and BS% & 75%
respectively  This finding 1s similar to that of Olakotan (2006) where a combation of




the prices of the building materials showed a non-sigmficant but strong relationship wilh

the rate of housing development

It 15 evident from the findings of this study that the trend in the prices of building
materials and rate of housing development in Minna, Niger State has changed from what
the rend used to be from 1995 1o 2005 as studied by Olakotan (2006). The summary of
the inferential analysis discussed above is given in Table 2.

Table 2: Results Summary for Inferential Analysis

Vanables Observanons Infermnces
:l-b Type of R2 Strength  of Remn  Action 0
No X Y Model  Regression Equation oy Fesl  Fub  Pwale IR e Sypohing
Rate of A
Price of Linear
| Coms g:; (Simple) ¥ 5132670115 s aao 532 0540 Wek NS Accepl HO
Prce of Rate of
2 P Bidg. Liness Y =3/936S1-0241x  S126 0134 Weak NS Aceept HO
Dev (Simple) 2786 532
Price of Rate of
3 Shap Bide Linear Y = 1461107 - 0.104x 65/4) 0040  Wek SS Rejeet HO
Sand Dev (Sumple) 5978 532
Prce of Raze of R
4 =
m: ;:; “-""i Y =353.149 + 0.006x WA o0 sy 093 Wak NS Accept HO
Prnce of Rae of
5 Emulacn  Bidg Linesr Y =B808.655+0.191x 59735 0071 Wek NS Accept HO
P Dey. (Simple) 1 s
Priceol  Ramcof
" Texcse  Bidg Linesr Y =182 199 -0 135x £9/48 0026 Wek 33 Reject HO
Pasmt Des (Simple) 1407 532
Prceof  Rase of
7 Gloss Bidg Limesr ¥ =646.116+0.1572 5833 008 Wek NS Accept HO
Pams: Dy (Sample) 3% sy
Price of Rate of
s Roofing  Siag Lmesmr Y = 363 156 + 0.000x 0400 0991  Wak NS Accept HO
Sheer Deev. (Semple) 0000 532
Y = 17049745 + 0.286x
Combme!  Fae of - 13632 - 0.285x3 -
3 Sidgdme  Bidg Mulople  0273xd - 027425 - 969) 1712 441 053  Swong NS Accept HO
nal Prees Diew HDO0Meh + 053627 -
00038
Rate of ¥ o« $112140 + 0301x1
10 ""':"‘ Bidg Muliple - 03802 - 0104+ KST] 324 44l 0016 Stoag NS Accepl HO
e URRLTT
st of ; .
i Poceof g0 utople ¥ e U 7% 25 a4l 015 Swong NS Accept HO
Dev
Key SS = Statsucally Signilicant NS = Not Significant
CONCLUSIONS

From the analysis camed out and findings from this study, the following conclusions
were reached:
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)

3

4)

3)

6)

There 1s a constant annual decrease in the rate of housing development over the
study penod on the average. implying that the trend pattern of the rate of housing
development sigmificantly differs from the ones observed for the building
matertals studied over the period under review

All the building matenials showed a weak and non-significant relationship with
the rate of housing development with R2 values ranging from 0 1o 48% except
for the pnces of sharp sand and texcote paint which show significant but weak
relationship with rate of housing development.

The pnces of five of the buillding matenals (gravel, sharp sand, emulsion paint,
texcote paint and gloss paint) however showed strong correlaton (degree of
association) with the rate of housing development with the correlation coefficient
values ranging from 51%/0.51 to 69%/0 69 while the prices of three building
materials (cement, remnforcement bar and roofing sheet) showed very weak
corrclatnon with the rate of housing development with the correlation coefficient
values ranging from 0.4%/0.004 to 22%/0.22.

There 1s a tendency for increase in the prices of reinforcement bar, emulsion
pamt, gloss paint and roofing sheet respectively to be accompanied by a
corresponding increase in the rate of housing development and decrease in the
prices of reinforcement bar, emulsion paint, gloss paint and roofing sheet
respecuvely will be accompanied by a corresponding decrease in the rate of
housing development.

There 15 a tendency for increase in the prices of cement, gravel. sharp sand and
texcote paint respectively to be accompanied by a decrease in the rate of housing
development and decrease in the prices of cement. gravel, sharp sand and texcote
paint respectively will be accompanied by an increase in the rate of bousing
development.

Finally, the rate of housing development can be estimated by employing the price
of sharp sand and the price of texcore paint respecnvely.

RECOMMENDATIONS

The following recommendations were made from the findings of this research:

1)

2)

The cost of housing development escalates as the prnce of major building
materials like remnforcement bar, paints and roofing sheet increase, 1t is therefore
imperative that policy makers should explore the possibility of using increase n
price of matenals like these to mitigate developmental pressures

Detailed data should be mamntained on the changes over ume in the prices of
materials like cement, reinforcement bar and roofing sheet 1o enable pohcy
makers have a workable and implementable development plan tor Minna town
Policy makers should use changes in prces of sharp sand and 1excote paint to
solve the problem of annual decrease in rate of housing development has noticed

from trend analysis.
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