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ABSTRACT 

"Quuli(J' is never an accident, it is always tl1e result of high intention, sincer ' ejj(Jrt, 

intelligent direction ond ski/(fid execution. It represents tl1e wis , ·hoi ·e c~j'JIIOIIY 

oltemotives." Willa l~'oster 

Changing client demands, increased general awareness and increasing globalisation 

have seen a gradual change in the way building products are perceived . The processes 

involved in delivering these building products have also come under scrutiny with a view 

to meet the new and changing demands of a more demanding and inCormed society in a 

rapidly deve loping technol ogical time. 

' ll11 s "illldy l(>c tt ses on the application o!' quality mana 1emcnt sys tems to the des ign 

pmccss ol ' tklivering built prodttcts in Kenya. Previous studies lwve rocuss ·d on the 

h11ildin' sla 't.: and this stud) se ·ks to examine the awarL'n ·ss or quality mana )c rnenl 

sysll:tliS dtlrin) the desi ll) proct.:SSL'S, inwsti 1il ( . th . ' ('Ill or II SL' ol ' Sll t' h qtt<llit I 

ntanagentent systt.:nts at this sta 't.: and sl' ·k · to idcntil) thL· harri rs to th ~ itupl~·,tWllt ' tlioll 

ol' quality ntana•enJcnt sy tems during ksi ' 11 \\hils! this is not a ' ll al'il ttt l'l' ol ~· , ' ll(llnl 

qualil · httill product , it is pr~mi ·d that this t•nhan t's tht• ·h.tmt•s oi' tilt• sa tn~· l)l' ttl, 

a 'l'Oillpli.lted. ' llti . tud · und rt •tkt•n "ith a Vtt'\\ In n'l'lHllllll'tHI strait' >il·s ol ' 

de 

I h stu I) ha ~. it 

lllallllf.t 

Jlll:lll'lli m ll Jll !lit. lll:lll:l)'t'lllt'lll S 'S tt' lllS dtllill 1 th t 

\ otk llll qu.tlit) lllllu pis ns tllili!cd in tltt' 

hili II (11,\lit 11\.llllft'llll'll( lhl'llll •It \.11 illl!S 

\11 lltllh l I tlldill I Ill till· 

lllJ II l\ t I lll,llllll I ' till in • j 

1111111 I 'I\ 111 1 Ill 

1 ult 1111 h11111 th 

" n "' 
ll I II I 



understanding or quality as a concept and there is a perceived need or some rorm or· 

qw·dity management systems during the design process . Further ana lysis indicates that 

dcspil c the ~d-lirm a ti on or· the need or quality management, qu nlity mnn·1gemcnt sys tems 

arc barely used in the design process mainly due to lack or knowledge or the same and 

when this knowledge exists, an improper understanding of the implementa tion or quality 

management systems during the design process. This is attributed to the rudimentary 

understanding of quality management systems which are geared towards inspection or the 

product being built rather than inbuilt quality and relegated to the contractors as the 

building entity instead of being the responsibility of all building participants as postulated 

in the theory or Total Quality Management. 

The study concludes with the recommendation or n shirt in attitude nnd culture or 

qu;tlily nwnagcmcn t amongst archil cts through the training of" quality management 

sys tl'll l!'i and till: :tpp li ra tinn dttrin) th . tksign process ;tlon) the principle or building in 

qtlalit y itlld illVOIVt:llll'llt or all slakt:IHIIdl rs in thl· j)lii"Sllil t)l a qunlii I built end prnduct. 

' I his trainin' will hop ·tully fitcililat • proper untkrsl<llldin 1 ol" qunlit Jllllllil ll'llh'ltl 

syste111s and their application at lhc de ·i •n pm<.:L'sses. 



CHAPTER ONE 

THE PRODLEM AND ITS SETTING 

1.0 Introduction 

To ensure the good quality of the final product is the main objective ol' the application 

of' quality management procedures (Abrantes et al, 1991). Quality management has now 

become a major aspect of all industries and the construction industry is no exception. T n 

an increasing competitive market, Cirms involved in the delivery of construction products 

and serv ices have to guarantee their clients a quality finished product. This is more 

crt1cial for nn industry such as construction where the produ ·ts are expensive, comple ·, 

illllllOVahl and long lived. They s ldom orrcr scope Cor rep tit ion, they hnv ' to be built 

wiH:r ·they ar · nc •tkd :tnd, if' nol d 'Si n d or built CO lT cl ly, lht re is tl S\ l:llly lilt! lhnl cnn 

he dollL' to put thill'S ri 'Ill uta lalt r sla 'l: ( shl'ord, I<)!{<)) . (', u ·in! to 1lw dl'liwr ' or suc h 

qualit) pmducts is the quality or processes that pro lu .. th PI\) lu '( (llnrri .· Ulld l•' r:ntk , 

: ()()()). 
Acco1 ding to \ollll ' dlld hank 1'>~-l. tht: 11.1 litit1IWI pr lJL'l't 1 1 n ·ur ' Ill ·nt S) st ' Ill 

IJH passed lht.: lest ol' time and is re pnn ibk· ltH' llll1SI l)( till' huJidin 1S Sl't'll [O l.l). lt is ll\l' 

nto.st ommon procurem'nl • h.~m utililt I in l'tn).l- up t) H) '1 ~1 l'im:mi, l 1
)

1H) . It 

cmeg,ori cs the eon 11 u int) 1\ 1 m.1in di:slinLI . t:1,1 l'. · dcsi!1n :ll\d tllllkt ( l'rt' 

ll 11 1 tIt. I ' im:u\i ( ll)'H) l\l)ll'S th.ll thl' [WL' 

I Ull Ill 

• lit 

ltl'll In 11 l I 1111 tltl' 

I I Ill \1 I iII Ill\ jll tlit 

II [ I 

til U h th (Ill 

h 11 l 



• . Qua lity assurance- This was developed to ensure that spec ifi cations nre 

cons istently mel. 

• Total Quality Management-Based on the philosophy of continuously improving 

goods and services. 

With many firms within the cons truction industry stuck on the first stage or quality 

evo lution, Quality Contro l and inspection, it is imperative to devolve the responsibility or 

quality management to all stages and importantly to the design process as an 

improvement or the processes will lead to a higher standard of final product (McGeorge 

and Palm er, 2002). The Curther assert that the id ea behind this is that it is not output which 

sho uld be quality controlled but processes. 

K wakye (2007) stated that within the construct ion process, there is no contravention 

nr quality standards until the si te is opened and building starts. lt is, howev r, th au thors 

hypo th es i-; th:tt qualit y begins right !'rom the point when~ pen me ' (S pnper (O f'onn the l'irst 

conrvpttwl sketch lor nny p<llliculur project. shl'onl simi lnrl ' !'nulls the cnntrol ()!' 

qwtlity thmu!,?.ll inspection alo11 ani slllks that "th~:n has to h · u h tt 'r' il ', nnd thr t\' is" 

( <:; h l'ord, 198()). I he Jinal quality of" any lin ish 'd p1 mlu ·t nr s 'rvi · sturls ' illl tit · d ·si 111 

of' tile producl. hom lher , quality should b built int ) lh~ product llt \ ry S( 'p. ( ' illi Sl', ' ( 

al. (2.00 I) stat ·•, that th qual it) ~I e ·itic:llion' of' :1 product deriVl' frotH lkci : iml s lll:ltil' 

rdnti\L: to tile qualit) ( it d i 1 1\. 'al1t'r ( Jl)<)()) ,'t.lll'd th ;ll a sipnilil'illll ll\111\kr or 
tuality I~ ilure c r · g 'net al I in the th: i n )j 1 L'. I hi indiL .IlL's tlw lll't d nlll on! to litH it 

Jualit) . tern t.l •t• lut Cr )11\ tht h •pinnin 1 ~d si •n st.l!-'t' 

ll ~.tti l.lcli<m 11<\lll th · ll, •rs ut 

th 

ill th. lllll llll It Ill 

lh 



process oi" design and building. As th e initi al con la I person , s/he hold s th e ltl!H.Iam ental 

key to the l'orm and most importantl y, the quality of the eventual lin<ll produ t. Thi s 

embodies the le!inilion of'T tal Qua lily Manag mcnl (TQM). 

Whi le not negating the importance or inspections and checks during the building/post 

con tract phase, it is th erefore inferred that the beginning of' quality management in the 

delivery or a buill product begins at the design/pre-contract stage, during the design 

process. 

J.J Problem statement 

"/'he flmhlem that the constmction inclu. lty has ts one o.f a poor q11olity culture 

(1\ /('( ieorp,e, et of, 2002) ' 

'l llc above stattment caplurt'S the construct ion industry, not only glohnlly but also 

locally. ' I hi s is echoed by I am and I t' ('007) who stale that less sntisl'actory pt!rl'nrnumcl' 

in lh · eoJtSlruction industry has led to thl' hl'lid that eonstntction prodttels t':lnnol hl' 

cotnpld ·d \Vithin bud 'L't and tksir ·d quality. ' I h · · lut th ·r st:tll' th:tt ;tlthnuph qunlit , 

lllilltagern 'ttl i~ implem~::nt d hy ruany or 1aniz:tlions, sl'rious 1 rnhknts l'\111 sti ll Ill· lo11nd 

in con tructiott pro e:s ~ and produ ·t . 

' IIH· I' ·nyan con truetinn mdu try ha )t ~.tsi tH1:tll · h 't'll hl:lltll'd l'or 1 l'lll't al IHHtt 

lll,tlit) and th r • i Jut I) I, k 1 nt r 1! lll.tlit ~ .IS \lr' llll t in lht• ittdustry (I )Jttdr, 

( 111 . I hi l.t k of lll Iii 111 lll IJU ·tinn pt duct t vidt lll'ul h the 1'1111 dl)\\ 11 

mil" 11u 1111 • .tl I II Ill •nt r ·pH I 1! I ual tin[) 

l' 

m lhi• 

, lu • tl 1 1111 



"It is very important that we put in place mechanisms lo ensure that only proper/1' 

designed b11ildings are built," Vice President Moody Awori. 2 

The st~mc is caplUI'L~d in a speech by !Ton. NcliritLJ Muriithi, /\ ss istnnl Minister, 

Ministry or lnduslrializa lion during Lhe workshop on sal' ty and quality in lh ' building 

and cons truction industry on 2211(1 May 2008 at lhe Kenya .Burea u of Stnnclarcls 

Tleadquarters, Nairobi-

"Over the last five years, a number of buildings some under construction and others 

completed have collapsed in Nairobi and other major town in Kenya. A1ost of these 

failures hove been attributed to the quality of steel, concrete and lack of appropriate 

professionalism in the processes that produced the stru ·lures concemed. "3 

Various task forces have been formed over the years in an attemp t to identify th e 

L'illJSes of' the fi·cquent building collapse in T enya. committee Cormed to review and 

llanlloJli/l' tile ht1ilding lnws or Kcnyn have identified !he Cnllm in) cnuscs; 

a) l Jn ·o11trolled phy~ical plannin) 

• 

h) ltlildequate ·ontrols <Hid ·nl"on: ·mcnt in ·onstru ·tinn 

c l Jnethical pract ic~s and corrupt ion 

d) Easy entry by unq ual i 1i tJ people in the construction i ndust r , 

l:) Unequal application< f the Ll ' 

I) Judicial <tppli ·ation 

1 ) ApprovHill !mil lin pi m 

(I) 

'"' 

th 

Ill 111 

un Jll.llillt' I <II unpmll.· silHl:ll pl'nJ k 

\p1 il o' 11 c ot> . 

nslllldion pltlju'l is kiL'rlllilll'd h lht· 

• hi 

ll 



that over 70% or projects initiated JJ1 Kenya are likely to escalate tn time with a 

magnitude of over 50%. 

While many studies have f'ocusscd )11 the time and cost parameters, quality hus not 

been given its due uttention mayb clue to the assumption that qualillcd consultants ol' 

good repute and standing would give quality design products (Dindi, 200ll). This 

:tssun1 ption which is based on the rules or professional conduct to which th · design 

prol'cssionals are supposed to adhere to may not be valid due to the erosion or ethical and 

moral norms in the fabric of the wider society (Talukhaba, 1999). Further studies into 

quality in construction have mainly focussed on the building processes alone. 

'I he contractors have often beeu blameu for poor workmanship but it is noted by 

Taylor and J fosker ( 1992) that "there \Vas need to control quality over the whole 

prodtwl ion chain, testing the end-product only wns too late since it became lnrgely the 

dvlt.:ction ol failure. McC'arJer ( J<J<)()) slates that quality c:mnot be inspected in- it must he 

plclltltl'd !'or iltHI httilt in. I k lurthl'l' quoks !'rom the BRI · 1\ IWll which indicnll'd th:tt \0 11 '11 

or its cat:do!'lll' ol t:tilmcs ill low ris' lt<lllS 'S \\':IS dlll' to (ksifll. I k l'utlltn sl: ll\'S lllill 

thcrl' is wnpk •,•idem'l' that a si 'llilk~Hll ll\llllhl.·r l(ll quailt\ laillll\'s :ttl' l'l'tll't':tll'd i11 til l' 

de:-;ign otlire. It is litrther noted that lor an' built produ ·t. the linal qualit) 'itarts "ith th · 

clesi 'll of the product. }or Ill there, the quality hnuld h built into till' )lnld\H I ill l'\ l'l 

• t p < 'h a • 2 00 1 ) . 

I' 

~ h:l\ l ·' rl':-;pnn~ihilit I i11 dl·liVl'l'ill' 

Jl J I \Ill II 

d [\lllltil\1\ (() tltL' S.ltisl.\l ti1\ll or 
lui 1!1 till' ullttpntlt'tlls ot thl· 

I 1 th lllti , Ill d huildin 1 htHdd 

t.m lud ( I 1 J,ll 111 I I h1 I 1, 
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This study intends to give insights into the extent of awareness o[ quality management 

techniques, the extent to which quality management tools are utilized during the design 

process and allemrts to identify what Cactors alf'ect quality nwnagemcnt during the design 

process. 

1.2 Objectives of the study 

1. To investigate the extent of app lication of qua lity manag m nt sys tems during the 

design process as a means or achieving Total Quality lVIanagement 

2. ' I o investigate how quality management techniques are utilized during the design 

process 

l. To identity the f~1ctors that arrect quality management during the design process 

I.J n csearc h uesfions 

I. 'I o what l!X!ent are til· desi •n prol'·ssionnls aware or qtt:dit ' ns :1 ronr ·pt :t nd 

qualrty mana •enH'nl sy ·tems utilization durin' lh lksil'n prn 'lss'. 

2. 'J o what ·xtent me quality mana •ement s ·:tl'ms and l ·chniques utilit •d duriu• th · 

~ . Vlwt ar the itt ' lOt that tll'ett [ll 'tlit tll.lll ' l 'l..'llll'lll duritll' th~..· tk·si •n pt Ol'L'ss'! 

I. 'l hi llll I II klll h indi _ )()I tilll'd < ht.llily 

I i Hl I 1\ lt I It\ • I h · 1 cs ·.u d 1 

I in it lin liu' 1h.11 

Ill 1111 II II\ 



2. 'l he study seeks to exp lore the application of' quality management techniqu es 

clttring th e des ign process. This will give insights i11to understanding and 

recommend means or adaptation or the techniques for applic<.1tion <.md relev:.mc' in 

this particular f'ield 

J. The research anticipates identif'ying the factors that aiTcct quality mc.Hwg ment 

during the des ign process in the local construction industry. Understanding or 
these 1~lctors will lead to better understanding and implementation or quality 

management techniques during the design process leading to a better finish ed 

producL 

·I. l he rcs~arch wi ll contribut~ to th~ kno\ kdge of quality manag~m nt in cksign 

li11ns and setting up the ground f'nr ll..trthcr research on the subjec t. The study will 

cotnpktnvnt past studies done on qualit) ll1itna 1CI11L'nt especia lly at the building 

stnge to l~tcilitate a wholesome ap1woach tn quality mana )c ment in 'onstruction . 

5. 'I h · stttdy seeks to 1iv recommctHI<ttions whi ·h "ill hL' us~.·d to devc lnp trninin, 

lll<lllllills and lit ·i ii tale thl' under Iandin I or qual it lllilll:tpl'llll'lll S\ St\'11\. l'or liS\' :It 

til· dcsi '11 stu • ·, 111ost spe ·iti~ally hy archit ·cts. and in l'.'ll'JIStO II , oth ., lksi ' " 

COIISUitHill ·. 

I he ltld is limited t 

th · archil· tur ·tl I 

ir hi lu 1 1 limit.lli ll\ tlt' tilllt .tnd fin:llll't's and f'nt tt!il's 011 
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Chapter two is the literature rev1ew. The chap ter dwells on the understanding of' 

quality- historical evo ltttion and theories postulated on the sa me. A look at quality 

nwnagement and construction is also undertaken. An und 'rs!nnding or lh · tndit ionnl 

procurement sys!t' m is sought as wel l as the various stages or the constru ·tion pro · ·ss. 

1:oc us is eventua lly at the des ign process and the quality management sys t ' In s applicable. 

Chapter three is the research methodology and design. It covers a description or the 

study area and population, data co llection methods and the data analysis. 

Chapter !'our discusses the data co llected as it relates to design quality and use or 

quality management systems at the design stage in Kenya. 

C'lwpte1 live pre~ents the conclusions and re ·ommendalions Ji·om !he reseun:h 

undertaken. 

1.6 Sludy A~"ium lfions 

I . I ltc lindin•s h:tsl'd ttl aitohi :lll' tl pn scnlali\'l' ol I Ill' rnndilintls 111 I Ill' \\ idl't 

Kt:llj'(lll l'OillC ·t 

2. 'I he lindings li·om pr ·vious r carcll on qualil_' lll:IJIU • 'Ill 'Ill tL'rllui Ill ·s al til : 

building la 1e ar~ fairly, u~urat 

L <'ompll net: ,j' th dt: i n I'' It: ion 11 in tl'llll. ot lhl'ir qualil1 ·:ttin tl .111d .thtl11 

11 d ·liver. 

1.7 Ddinitiun ot ltt' lll 
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• Qua li ty Management- all i.lct ivilies or the overall management runcti on thnt 

determine the quality policy, objectives nnd responsibilities, and implcrn 'nl them 

by means such as qunlity planning, quality control, quallty assurnn ·~ ami qll'llity 

improvement \Vilhin the quality sys tem (BS EN ISO 8LI02). 

• Qualit) management sys tem (QMS)- Al l activities or the overa ll mtHwgcment 

li1nction that determine the quality policy, objectives and res ponsibiliti ~s, and 

impl elll ent them by means such as quality plnnning, quality con trol, quality 

assurance i.lnd quality improvement within the quality system (BS bN ISO 8402) 

• Total Quality management (TQM) - A management approach of an organization, 

centred on quality, based on the participntion or all members and aiming at long

lt.:rm success through customer salisraction, and benefits to all members or the 

or 1<tllintlion and to sm.:il.'ly (BS 1:N ISO H~02, I <)<)5). 

• C)u:tlily ( 'on!rol (0( ') Operational lt.'t:hniqtlt:S and .Jclivitics thai ilrl' used 10 t'ultil 

rl:qttin:Jill'll!S f"or qtlalil) (1\S I 1'\0 H·IO , I t)<h) . 

• C ltndity ssur:11tCl' (OA) t\llthc plattm·d activitilS illlplt'llll'lltl'd '" 1lhi11 tit· q11nlil 

S) t 'Ill, WHI dl'JllonstJHI ·d as m· d ·d to pnwide illkquatt• l onlt<h'lll'l' lllitl :til l'ltlil 

\\ill lullil n.:quin.·ment l'or qualit) (HS h IS()). 

• Con tntction-'1 hi term i 11 e I to rt•lu Ill lht• llllirt• pllltt'SS ol dl'liVl'l inp " hull! 
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CHAPTER TWO 

LITERATURE H.lt VIEW & THE THEORETICAL 

FRAMEWORK 

2.0 Introduction 

Quality as a concept has many definitions and this challenge has been enhanced by the 

variant views from different authors. Noting that despite quality being known since time 

immcmonal , it has until these last few years had a rather subjective connotation (Cnudde, 

I <)C) I) . 

I he application or this concept into n unique sec tor construct inn industry has further 

compounded the challenge. 1 h · uniquetH.:ss of' tlH.: ·nnstn1 ·tinn sector is nttrihuted h 

( 'n uddc (I<)<) I) to ; 

a) ' ll!v ttniqtt 'tt ss ol'thc worl (l\\Ch si te constitllll'S a prolol j)L') 

h) ' lilt• tll(tlJbl:r ()(' i.JL:tivitil:S invol\'ed in(\ huildi11 I and 

c) 'J ltc lllllltiplicity or parties. 

lit >n !ruction industt") ha · been tWIL'd It' he dil'ti.•tt'lll li 'tHtl nlllt•r st·rtnrs \\ IH' t L' 

qual it) proc ·dw ·shave h n imt I m tlll'd 111 \'ltlitHL It'\ l'l l'l slll'L't'Ss. 

J\11 und r.tandin, oJ the Jl ) 

' nd v ·ntu11ly I 

d • i 11 phctS 

m I I 

j)IOL'l'SS 

l s \\ill llltl' insi •Il ls or htl\\ tl 1L' 
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2.1 Quality and qualify management 

2.1 .I Definition of Quality 

Qt.lality as a concept requires a clear cut definition as it is perceived clirferenlly by 

eli fferent authors. This perception leads to quality being termed as subjective because 

what one party may consider satisfactory may not be so with regard to another (Dindi , 

2004). Some design professionals believe that quality is measured by the aesthetics of the 

fac iliti es th ey design. According to Stasiowski and Burstein (1997), this traditional 

dclit1ition or qllality is based on such issues as how well a building blends into it s 

surroundings, a building's psychologica l impac ts on its inhabitants, the ability or a 

landscap ing des ign to mat ch the theme of' adjacent structures, and th us · of hold n 'W 

des ign concepts that ca ptmc people's imaginations. 

()tt<tlit y can also he defi ned f'rom the view point ol' f'unction , hy hm closcl ' the 

project conl(mns to its r quiretnenl ·. lJsing this d •fini tion, a lti '"qual it ' proj ·r t ·an h · 

d ·scribed by such terms as ease in underst<tndin • dra\\ 111 •s, l ·v ·I ol· ·on IIi ·t in lh m itt >s 

and specifications, economics of constru ·tion, ease or operation, eas-- or lllaintcnuuc ·, uud 

t.:ftt.:J'g} crti~i~nc. (ibid). 

nliti and (iunayrdin ( lt)t)7 !dine tmlit as 11ll't'tin 1 tlw kp;tl , u 's llll'tic and 

Junctional IC lllill'll\t.:l11 ur II prujnl. I)L'qUii'L'11h'lll. 111'1.' lw simpk t)\' cnmpk , or tht') 

may be sl<ttcd i11 t ·rms ( the ·n 1 H-: 1 It 1 lllitctllH .1 .1 Lk t:til d Lks ·ri ptinn ni' what is t tl 

h · lone. t:llul l't quirt'll\t'lll :trt• 

I( • pltl•, llld ui<HIIl ll I he tt quilll1lt nts < tt.llity is .li.'tl 

:11 inn '' 

Ill I 

f I I latu I I q 



For the purpose of' this study, the operational definition ol' qua lity is taken FlS the 

totality ol· l'ea tures and characteristics of a product or service that bear on its abi lity to 

~ati:·.Jy ~tntvd ur impli~cl n~cds (BS -l-778 Part 1, Clause 3.1)5. 

2.l.2 Quality Management 

The achievement of quality is through a management process. This is the process by 

which the delivery of a quality product is assured. The quality of the product is a direct 

resu lt or the quality of the processes that produce the product (Harris and McCaiTer, 

2000). 

{)11ality management is hence dellncd as; 

.. all activities or the overall management function that determine the quality policy, 

nhjcrtivvs and rc-;ponsibilities, and impkmL'llt thl m by menns StiCh ns quality plnnnin 1, 

<ptality rot1tro l, qttality ussur:lllC · and qtlnlity imprm L'lllent \Vithin thL' qual it system 

'( I~~ I· ISO X•IO ). 

!farris and M ·Ca iTer ()000) state that qu:tlit ' llliliHI 1 l't1l ·nt lws to provid • til· 

environrnent within \Vhich the tool: ll: · hnllJII •s and pro·~._· lur ·s can h · kplo l'd 

erlectively lead in' to operational success !'or the romp<lll '. 1 h~..· rok or quul it 

111ana •eJn ~nt is not nn i olillt' I acti\'it' hut intc..·rtwint•d with all tilL' np ·rational .IIlli 

rtmnagcrial prorc s of th c.. Hnp m '· ( 'r 1 by (_00!)) tatt·tl th.ll qu.tlit ' lllllll:t)ll'lllt'llt is :1 

poli y r •flc tin • th · fi.md m nt· I t n 

c >uality manu 1 ·m ·nt i eml 

lf hu.1n 11 I I ·min 1 m I un m r11 II 



a) The management or quality is cruc ial to Lop company survival and merits the 

personal allen lion and commitm nl of Lop management 

b) Th0 primary r sponsibility for quality must li e with those doing th ' work. 

Control by inspection is of limited va lu e. 

c) To enab le production departm ents to accept responsibility !'or quality , 

management must establish systems ror the control and verillcation ol' work, 

and must educate and indoctrinate the work force in their application. 

· d) The costs of education and training for quality, and any other costs which 

might be incurred, will be repaid many times over by greater output, less waste, 

a b Iter quality product and higher profits. 

' I hesc prin ·ip lcs required that the management should devote it s at tent ion to th , 

imprnvem ·nt and nwintenance or quality not because somcon els' might oblige th m to 

do so, h11t heca11se it was a desirable end in itsell ( sh!'ord, 198c)). 

2. 1 . .1 Evolulion of Qnalil Managrrnrul 

'JIll· ilkil or quality is IJ{l[ II'\\' an I has it . uri 1 ins in in'ip 'lllllll h,IS ·d s Sll'IIIS ll'i ·d ill 

till' IIIWILJiacturiu, industr , (1\shl:l', llJ1 2). < )uality \\a · histonc.lll 1 • 1 .1l'll ·d as :t 111.1ttl'r o[ ' 

in pt tion nnd oJ' cotT · tin, di lOV ·r d fn1lt . ratlll'r than ll\:111:1,1 111 1 till· product ton 

prm:es so IS to lim in tl ault . (I ' ~nnt: ., in ILl ':the ll)l)X . ( ualit • rnntml llllll'l'llls 

an h Ita ·cd from ' rcii)n lf l'in llllllll\lll'. lhi or 1\,lh lnni:t (2 1. .. ~ - )ox I 

IH ' ) ' hct h · 
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Noting that quality is a journey rather than a destination, quality can then he traced 

over va rious stages; 

a) I11spe~tio11 

Inspection involves ac ti vi ty such as measuring, examining, tes ling or gaug ing 

one or more characteristics oC an entity and comparing these result s with 

specifi ed requirements in order to establish whether conformi ty is achieved r·o r 

~ac ll characteri sti c ( BS EN ISO 8402). When conformance is not achieved, the 

prod11ct is corrected until it meets that particular specifica tion. Inspection can 

h~ cos tl y as it runctions on already completed products or services. 

b) Qua lil y Control (QC) 

' I hi s is regarded as an ex tension oC inspe ·tion . It involves the operationa l 

lcchniques and ac ti vities that are u.:; 'd to rullil measmemcnt ror qunlit y. 

Specifications and inspections or compldL'd pmt.:; , Sllh-ass •mhli s nnd prnducts 

an; ttsed to d ·sign, produce, sustain and improve tlw quality (Dindi , 1 00·1) . 

Data is rolil:ct~d ror liSt! in statistical lLrhni [II'S . l •' rotl\ till' ittl(mllill ion 

ga tiJerl'd , indications of Where Cl'ttain pruhkiiiS al"l Ol' 'UJTin! 1 <llld l"l' III L'tii; d 

llll'HSllrL· · thereafter l'l1lplo ' l'll. 

·) <>u,lity\ s unm ·(<l,\ 

Ill WI .tll mpt I) hilt frnm 'Ill' IIi\ l l1l pll'\' t'nli\'l' 11\l':IS\IIl'.S or :ICIIIt'\ 1111' 

quality, 111 lit) t ur n · 
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111 IiI I II I lllllllliSit:lll' I :1 lll'ltkd , 

th It ,II) Ill it ' iII lulli I ll'l(ltitl' llll Ill llll 

hu udit .Ill 1,\11 I till· 

I I I lh Ill l 

t i 1 lUll I 

11 lllll h. 



Unlike quality assurnnce, total quality management (TQM) is less formal, 

having neither systems nor procedures (McCabe, 1998). Tt is cons idered to ben 

philosophy which requires change in all ituclc, management style and ·u lturc. It 

is defined in ns EN ISO 8402 as a management approach ran organization, 

centred on quality, based on the participation of all m mbcrs and aiming at 

long-term success through customer satisfaction, and benefits to all members 

of the organization and to society. Robbins (1994) in McCabe (1998) list five 

essentials ofTQM; 

i. Intense focus on the customer 

ii .C'onccrn for continual improvement 

iii . Improvement in the quality or everything 

iv .Accurate measurement 

V. Empowerment or crnploy~.:I.!S . 
. , he philosophy ol I() I ro 'llSCS on l!VIl1 I lht.: l'IIStomn <II\ • 'l' L'Il 'Ill Sli'Vl' ~ 

and/ or prodttcl hy th • use ol '.llltinuous illlproveti\L'lll, ·n1plo) til!' qtlitlit tool s 

and tedltliquL:s ami by ·ntphasizin' til· illlptlt t.m 'l' ol pl oplv (I\ I ·( \ llw I 1) 1)H) 

s uch it encoura 'L' · L'Very p ·rson or m 'llllisatiun invoh L'd to otltrilntlL' In 

th· nv rnll errort or illlJIT\'t'lll'lll. ' lhl· tnm ·itil)l\ (() j() I lltl<h'tlttll'S tiH' 

p!JiJo op!J Jf pJanllill 1 'till luildin' ill tjtt.dit_' r:llhL'I thrill itiSIWl'lin 1 !'or 

qttality a ctlh w I h 



This is sttmm ed graphica lly below; 

1:ig. 2.1 The four stages or quality managemenl 
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2.1.4 Proponents and Theories of quality 

Owr tim e, vario 11 s theories hav e been adva nced to understand the con 'cpt and 

uppli c<t ti on o t· Qua lity. Various proponent s lwvc been hail ed as 'gurus ' or qunlity 

m<magcment (McCabe, 1998) . Amongst them, the work o r two propouents s tands Otll as 

being f'undam cntal to quality management and they can be seen to have been at the 

l"orefl·ont of the quality revo lution, the Pioneers; 

a) Dr. Williams Edwards Deming 

b) Dr. Joseph Juran 

It is important to note that most or the theories postulated on quality control hnvc n 

nwntlf~tcturing background as they were introduced during the post World War 2 period 

and during th · indttstrial revolution. 

2. 1 .4.1 Dr. Wi lliam s Ed'' ants nt.•ming 

1>1 1 ktning has been calil'd the loUllder o!' thl' th11d \\,1\l' o!' th ittdustri;tl l l'Vll lll!it\1\ 

(I ot~otltctis I 1) 1)1 in {c( ahl' I 99X) dul' to his work in .Iapan that kd lu lilt• int ' t l'S l in 

'hat is nm ca ll ed ' I otal c >uality lana 1l'l11t'llt ( It I letlm ail ·tal, I 1) 1)h). I he mnin lilt:Us 

or J)emin•s' worl· \a imprm'l'lll~lll of thl' produ '( h rl'thll'lllll\ in tht• ill\Hl\1 111 or 

vnriation 111 de ·i •n ml m·mufa tmin) ktlt:l r 1l and P:tlllll'r, )()()1) I his s.m tin· 

r pia· ·m 111 lf in p • ·ti 111 ln 
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Fig. 2.2- The Deming Chain Reaction 

Qua lity Decreased 

Increase 
Cost 

delays 
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Source: McGeorge and Palmer, 2002 

Fttrllwr lo !his quali!y chain reaction, he came up wilh !he Demin y Plan nlso referred 

to "s the PD 'A 'ycle. 
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need Cor eva lu ation to select the best way of implementation or the task. The doing so 

requires every person involved to implement the plan and co ll ect data during the stage. 

Thi s data enahlc<> eva lu ation or how effectiv e the pl ~m was. Following the learning that 

then occurs , corrective action is undertaken and incorporated into future planning of' 

tasks. The aim is to ens ure that past mistakes are not repeated. The emphasis is to usc the 

cycle continuous ly as improvement is a never-ending objective. 

Demings' contribution to quality management is further summed up in his 14 points 

which provide a basis Cor radical change (McCabe, 199R). This change and shift is at the 

hea rt oi'TQM. 

I . Create constancy or purpose towards improvement of product and services. 

2. Adopt the new philosophy. We can no longer live with commonly accepted 

leve ls or delays, mi stak 'S, defective workmanship. 

1. ( 'case dependence on mass insp •c tinn . Require, ins! nd, slnlisli ·nl evidenc· 

that quality is built in. 

•1 l;nd til' j)lllclice or C\Wat"din 1 business 011 thL, has is o!' prin (ill. 

J•ind problems. It is lll<IIWgement 'sjob to' ork continunll ' 011 !Itt• s s lt' lll. 

o. Institute modem method· of trainin • on th ·job. 

7. In stitute 1110dem methods ol lllh~r\'isiun oi' pmductinn worh·rs. 1 hL' 

rc port ihilit of for·m n IIlli 1 b Ll\.111 1l'd fttll\1 11\lllllwrs Ill qu:tlit 

1J. Bn.:,il d " n b· n i ·r l 

I II. I limill'tl 1 II\ ltll tlw \\ t\11 I me :tsl in • I Ill' 

II 

tt•httn ptid 1 I 

11\11 I 

II I Ill tl l n lh tl 



2.1.4.2 Dr. Joseph .Jnran 

.ltinJil s' approach to qualit y was less stati stica lly dri ven (M 'Cube, l99R) . Tie 

LkvcJopcd l l1e C ~) I !Ccpt of' l-0111j)Cl 11Y-Wi dc quali ty 111 <.1 11 CJgCil\ 111 Which \ [IS Ll !l1 e 'Hl S or 

disseminating quality through the whole organisa tion. This placed th e responsibility or 

quality. on everyone involved. The success or quality lay in actu al implementati on. 

lie furth er pos tul ated that qu ality requires quality or des ign, qu ality or conform ance, 

ava ilab ility an d adequate service. To manage this quality improvement, attention had to 

he given to the cost of quality. These costs are; 

l . Unavo id able Costs: preventi ng de fects (inspec tion, sampling, sorting, qu ality 

control) 

2. I\ voi dab le Costs: defec ts and product t'ai lures (scrapped materia ls, labour Cor 

IT wmk, complaint 

.ltlr<Hls vmrk accord in) to Me( 'abc ( 199R)is sumnwri1.cd ~Is invo lvi ng l'our st ' ps whi ch 

kad to a quality trilogy as presented in li ~ure .. .4; 

a) ('I early identil' · sp ··iii· thin 1s/projc ·ts that need to h ·done 

b) Provide dclinitl! plans !"01 achieving \\'hat c:tn be lnlll' 

·) hnsure that people an~ made r • ponsibll' for doin, l'l'l'tain thin 1S 

d) 1al·c sur· that the le · t 11 ~ tit tl II\' lt"tmed durin, till' pn·, 1011s thrl'e steps arL' 

·:tpntre I , n lu ,d in fe II . ck. 



Fig.2.4 Qualily Trilogy 
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• Quality cont-rol-

l. Choose co ntrol subj ects wha t to control. 

11. Choose units or meas ure tll enl. 

111. Fstab li sh measurement 

1v. Estab lish standards ol'perlormance. 

v. Measure actual performance. 

VI. Int erpret the difference (actual versus standard). 

v11. Take action on the dil'rerence. 

• Quality improvement-

!. Prove the need io r improvement. 

II. Identify specific projects rnr improvement. 

111 . Organi ze to g11ide the projects. 

IV. 01Ti llli/e lor diagnosis ror discovery of ·auses. 

v. l)ia 'llos ·to lind the causes. 

\'1. Providl' rem dil·s. 

VII. Prove tlwttht' rellll·di •s me l'fl~·rtl\ L' umkr OJK't.ltinp l'OIIdtti oi\S. 

\'111. Provide l(lr cotllrol to hold the •ain . 
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b) Masaaki Tmai- advocated the principle of 'Kaizen' which is accepted to 1n can 

continuous, small step improvement (McCabe, 1998). Tie further advanced the 

~au:>c fur usc r total quality control. 

c) Armand V. Feigenbau111-advocated a total approach to quality wlli ·h lllllSl 

involve everybody. [!e rurther argued that quality should b buill in, prevented 

rather than inspected out. 

2.2 Construction procurement methods 

.I he choice of' procurement approach ror every building project is fundamental to the 

cons1n1ction process. This choice shou ld be made rationally and objectively and no later 

than hel(m; the design pro ·ess begins (Birrell, 19<) 1 ). The choice thus made should he 

based 011; 

it) I he IICl'dS or th. client 

h) I hv 11<1tun: and current status or thl· cltcnt 

c) I he stale or the current local huildtn, 111nrk ·tpl<~c · .111d 

d) 'I he ll~Stdting nature uJ'the rutlll~ building. 

'I his is because the choice or the p.uti ular prm' llrl'llll'llt mcthml ,\l'l'ccts I he prun·sscs 

ol' dL·si •11, con tructin, and buildin, "hich in 1111'11 .llkct thl' qunltt '. L'\lSl and dunlltOII ul· 

tilL· huildi111' p1uj~ ·t f 1 th • ·li •nt. In li ht ot' thi 1 rot \IJ\'Illl'llt llll'thmls nnw :1\'ailahlt-
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(I 988) notes that in Kenya, the process or construction and the traditional methods or 

contracting vvhich \Vere adapted from Britain hav virtually remained unchanged. Kwak.ye 

( J 997) l'urth ~ r 11l)kS that the traditional sys tem will probably be in use Cor many years. 

This system hence becomes the main focus of our study and discussion. 

2.2.1 The tradi1ional pr·ocurcment method 

Under this method, the construction process is undertaken by 1wo main groups both 

working on behaJfofthe client-

a) Consultants The consultants are architects, engineers (stmctural and services) 

and quantity surveyors \.Vho are contracting proCess ionals with diverse skill s and 

h L' Il CC' olkr design and management serv ices Cor a fee. 

h) ( 'ontractors- 1 he co ntractors, specia li st sub contractors and sttppli ~ rs are 

essenti ally commer ·ial companies who suppl) mat •rials/ com pon •n ts and ca rry 

Ollt the building production ror proJit. 

' j here is a sep<!ration or the production !i·om the design or lh >project. !'hiss 'pllriltion 

l'lllbodies tlle 111ain feature of the traditional procurement system atHI is illustr,llL•d us 

li>llows; 



Pig. 2.5 Typical Separation of design and production 

--·-- -- ·--·-----------------------------------------------~ 
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~ourt.e , K wakye, A I C) C) I, Construction ProJect Ad111ir11Slr at ion in Prttlil~ 

Und r this arrang ,men t the 'lient hires the architect as the principal I ·,1d ndvisor, 

common ly referred to as the Lead 'on ultant. ' I he ardulect is in ch~lrgL' or the whoiL' 

design and all contract documents and contrm:tin' li.>r huildll1 1 • I iL'. lvisL's on the choicl' 

() r (he con ( I"CIC( i ng process and ' cts a an inspector of I he hu i ld i 11!1 but will I h)( lll'lll.l!'L' ( ht' 

constn (("I i Oil process. 'I hc hu i I din J procc. is ' I tied lUI ,\nd i. I hL l"l'Sj)Oil~ihi IiI • l) r il 
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2.3 The consfntction process 

' I he construction process under a traditional procurement system where the design and 

production llmctions are separated ts characterised as a sequential approach. This ts 

described 111 the Royal Institute or British Architects (RIDA) Outline oC Work, 2007 
amended and rei ·asccl on 5111 January, 2009; 

Fig.2.6 RTBA Outline of Work, 2007. 
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The outline indicates the clear demarcations of the Pre-contract and Post-contract 

stages. This can be outlined along a project timescale as below; 

Fig. 2.7 Sequential activities 
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Sotm;c· Soun:l:, Kwal<yl: A 1997, C'onsln1CIIllll l1mJl:CI Adminl~li'illlllllllll'r<ILI I sC 

Under this sequential series K wakye ( 19<J7) rurther states that each sta 1
L' has to h · 

l:ompkted and approved befon.: proceeding tu tht.: Ik.Xl. These intl'r rl'l,tll'd JWL'esse: 

(I· ig. :2.2) are constrained by time, r ·somces and performances. 

' I hi s process is similarly tkscrihed by Arditi t t II (I '>97) as l1L llm : 

I• ig. 2.H Construction pr <.:t: s 
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2.3.1 The Design Process 

'The lirsl objectiv e or a design process is still to define an answer to an unsa ti slicd 

need" Poveda &Thorin (2000). 

Des ign in architecture underlies a targeted objective, represented in most cases by an 

object (building) to be conceived, more or less accurate in its initial de linition. The 

evo lution of the des igned object is sequenced by a whole set of stages and phases, not 

necessarily linear, and consequently tends to some degrees of certainty which are not 

abso lute (Bignon, et al2006). 

According to the RJDA plan of Work, the design process consi sts of 1 main stages: 

a) Slape C C'oncepl 

b) Stage I) l)csign Developm en t 

c) Stage !·.-Techni ca l Development 

The stages are viewed as genera l guidance points as each design proj el'l is a tlniqtl e 

one and th e uniqueness of the proje ·ts implies <111 identi lication of I he pmt il'll ltlr Hl'l iv il ics 

of ca ·h project (lli gnon et a i?006) 

a) Stage(': Concept: 

'I his stage has also been previously relerred to as the Outline prnpnsals Sla 1 L' ((' , \ l\1<' , 

J ()()tl) . Stage(' begins when the an.: hite ·t'.-; brier h.ts lken de!crminul in sulltl'IL'lll dL'I.til. 

' I Itt: ( JicJl[ is iJSSllllll'd (() ha\'l' f'OI'!llli)Ltttd th' fUll hti •f tl\ Jl'tail ftiiiO\\'illf lhL' j)l"L'p;ll,ttiOI1 
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b) StageD-Design Development 

UNlVERSL · ~· f. \I' . J.l\uBl 

ADD LlrlRARY 

This sluge (also referred to as Scheme Des ign stage) involves; 

a) Deve lopment or the concept design to include structural and building servi ces 

sys tems, 

b) Updating or outline specifications and cost pl an, and 

c) Completion of Proj ect Brief. 

This stage determines the general approach to the layout, design and building in order 

to obtain authoritative approval or the client on the outline proposa ls. The project bri ef 

will b~ fully deve loped and detail ed proposals will be made and compiled as a design 

reporl. 

<.')Stage 1(-Tcchnical Development 

'11\i 'i stave ulso referred to as Detail nnd Producti on Stng ·, is S\llllll\ L' d up as tlw 

prvpwn lio11 of" lcr ll nira l dcs ign(s) and spcci li ·a tions, su 'lic icnt lorn nrdinalr r< HllpOtll'tlh 

and dem~n t s ol th~ projed and inf<.mndlion for statutory t<llld<mls and hu ddtt l • saki · It 

genera lly involves; 

a) ( 'ompletlon o( the hrid ' ilh decisions made lHl till' plannin' illl<lll 'l' tlH' ttt, 

appearance, building nH:'!hod, outline pedli ·at inn and co ·1 llf the PnliL'L'l 

h) Preparalion l(>r iipplication I(H· stl tutory apptln•als lnt huildin• prnjl'ct. 
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2.3.2 The design participants 

Each stage in the construction process involves a wide range or participants (l •' ig. 2.1) 

with practical and professional skills. These skills are different in discipline, carrying out 

separate hut interrelated functions of design, engineering, costing, pricing and production. 

Due to the complex nature of the building product and processes involved (Kwal·ye, 

1997), the input of a large number of participants is necessary. Good coordination among 

them and their individual roles is essential for a satisfactory outcome (Abrantes et al, 

1991 ). The participants who are thus engaged are mainly unaccustomed to working with 

enc h other and, hence, project activity imposes a special demand on team building and 

motivation . rn addition, each participant should be made aware or all the governing 

conditions, object ivcs, responsibilities, relationships and other basic parnmeters or th' 

const n1ct ion project. 

Whilst we are limiting ourselves to the design stag, und in particulnr, to th · mrhitc ~ Is , 

it is inq)l:rativc to have a good under'itanding ol the other dcsi Ill part i ·ipun ts in till' 

C011struction process. 'I his is because a ·uccessful desi '11 relie.:; hL'llVil) upn11 lhl' 

intt·gration and OJH.:n communication between the client and tht' tksign team ((lrirlitll, 

ll)l)(}), 

In til~ traditional procun.!lllt'lll method. the ' lien! pw ' lll'lS adviu· rnHll l'OilSII'lll'tion 

proli:ssionals, namely the; 

a) rchiket 

b) C)tlitlllity Survl.!yor 

c) Stn1 C tttHtll ~ n •in r 

d) Sl'r it .. l•n ,in Tr. 
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2.3.2.l The Architect 

Traditionally, the architect is the first construction professional a client may wish to 

appoint. Architecture as a profess ion is under 8 stri ct code or professional co nclllct which 

is administered through var ious legislative means and bodies e.g. Chapter 525 of the 

Laws of Kenya, by-laws No.3e which prohibit advertisement of their services. I [ence, 

appointment of' an architect is done through various channels which are mainly; 

a) Competition 

b) Personal contacts 

c) Recommendations by satisfied clients 

d) By invitation through reputation ga ined and proCessional status m the business 

community 

e) By con tinuous employment as a consultant lor a client with a large programme or 

development proj ects . 

On nppointmenl , the des ign process is commenced. I h ' architectural dcs i )I\ process 

is a conglom erC!tion or other liner processes; 

Fig. 2.9 Architectural design component· 
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Each of these finer processes can be described as follows· , 

Table 2.10 Architectura l design components 

Indoor vo lumetry design 
---- -- --------------

Functional spaces design 
-- - - - -- - -·- - - -

Source: Bignon et al, 2006 

To organize indoor volumes according to --·-
building envelope 

To distribute functions accord it;g~--~1;~~;- ---

The des ign function in the construction process is the responsibility o[ the nrchitect 

whose role is to interpret the Clients' project requirements into a specilic design or 

sr ill:me. Des ign is taken to mainl y inclttde Appearance, Compositiou, Proportion , 

Structure, ~<'un c tion and hconomy or the built product. 

Other roles and responsibilities or the archite t may includ obtaining or plunning nnd 

building approval for th e scheme. In most time· too, th ar ·hite ' l Sli]L'rvis 'S t\ll 1 

organises f'or the entire construction process starling ,., ith consu ltation \\ i lh the · l i nt und 

ending wi th commtss ton tng. 'J he architect traditionally pla s th kndin 1 r )k in lhl' 

cons! ruction process, hence the term, lead consul um I. I s 'iUL'h tht.> <lll'h tl~l'l culll'r t s, 

coord inates, contro ls and disseminates project information 1t1 <Ill pn)j~cl p:lllll'ipanls . 

'I he mchitecl hence pet forms vari IllS tim li()Jl in II the sl.l )\.'S or tilt' ·onslrtll'l inn 

process \-vhich according to Kwaky · (I 1)97) ·ani · tlllllll ·ltq .~:::.· 

il) ..,ct.:rlai11in •, intl'rpr ·tin 111 I th lit 111 rujltitlllllllls intn .111 
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e) Preparing production inlormation for pncmg and building and inviting tenders 

from huilcling con1ractors 

I} Supervising the production on sit< , cnn<;tRntly keeping the c li ent informed ol' the 

pro.iects' progress and isslling production instructions as and whe11 required 

g) Keeping the client informed of the status of the projects cost and advising on when 

payments should be made or withheld 

h) Advising on the conduct of the project generally and resolving all contractual 

disputes between the client and the contractor. 

i) Issuing the certificate of completion, the certificate of making good defects and the 

Jlnal ccrtilicate of' paym ent. 

'I he architects' responsibilities are similarly described under the normal scr ice of an 

architect (C'<Ip. 525, SuhsidiRry Legislation, part.l, 197H) under the rom sta l~S or design 

work; 

a) lnccptioJl Stage 

b) Ot~tlinc Propos<tl s 

c) Scheme design 

d) Jktailcd design and production drawings 

e) ' f eJH.IcJ aclton to completion 

1 his act includes other ser in:s which ~.:an he t)1krL·d by architL'L'IS nntkr Viii ·in • 

l'I1Tlll11S[HI1CL:S; 

a) ddit ional SL:rvicc 

I , Site :Jild Buildin s inv 
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h) 

v. Development stud ies-where a proposed development involves sp cial 

research and tes ting e.g. or constru ction method and ma.teri als. 

VI. Special clrRwings- l'or preparation or drawings for other uses other than r·or 

building work e.g. for promotional purposes, for negotiations with other 

service providers amongst other 

v11. Nego tiations-where specia l negotiations are required e.g. for by-Jaw and 

building approval 

v1 11. Changes in instruction-for extra work to approved drawings arising from 

changes in the cli ents instructions or any other cause beyond the con trol of 

the architect 

IX. Delays in buildings- for additional work arising from delay 111 building 

opcrat ions beyond the control of the archite ' l. 

Special Services 

I. 'I own planning 

II. ( iarden and landscape design 

Ill. In tcri or design 

IV. ~IH>p filling a11d t;, hibitioll \\urk 

v. l•urniture and fittings 

VI. Works of art 

VII. ()twnlity survcyin •, valuin' and 'lll v Ill 

Ill , l.itigation rtnd whitwti ll 

'I o he ahk to p rlo1111 til th · nun I hm ti n n 1 l uti .111 I !til i ntl tit 

illl'ilitt'Cl 11111 1 po 

·) l•t,l ·si •hi 

h) 

il il Ill[ 

1111 t1 

1 Inn 

111 ht lm•· 

til 

7 



2.3.2.2 The Quantity Surveyor 

The quantity surveyor is responsible for the study of the economies and financial 

implications of a constn1ction project and hence be won lei h the arrropriCitc ronstmction 

professiona l to advise the client and design team on matters relating to the economies and 

cost of a proposed construction project. Despite not being a 'designer' per se, the quantity 

surveyor is part of the design team and is brought into the project at the earliest 

opportunity to advice on the costs of the various cl sign options proposed since cost is one 

of' the deciding l~1ctors in most construction projects. 

2.3.2.3 The Structural/ Civil Engineer 

The structural engineer acts as adviser to the archite t on all structural probl ms such 

as stability or the structure, suitability or materials proposed , structural f•asibility or the 

proposed design and sizes or structural members for a construction proje ' t (K' nkyc, 

1907). The structural engin ·er prepares structural drawin >s ' hich arc then suhmitt ·d to 

the local authority for approval after the architectural drnwin ,s ha e r' ·ei L'd prl'iin1inar ' 

approvals. This may diller a<'cording to the particular lo ·al author it. liS in surJJl' ' <I'> ''i till' 

<llchitcctur;J! a11d structural drawings are required to he submitted ttlgt>ther. 

h 1rthcr to thrs role, tilt.: ~tntl:tural en 'inecr perttlrJlb lrtlL' lllt 'li dc-.i •n .md :..llJh'rVisi.'S 

hi!-> sp ·cia li st area ol"lhe construction proje t durin p1 >duLlitmon silL'. 

2.1.2.4 The S 'r rices l~ ngin •crs 
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mandated to ensure that their drawings are correctly interpreted, installed and 

commissioned. 

As earlier nott'cl , these proressionals rorm 1he ctesign team and th y form an important 

advisory rol e to the client to ensure that their design solution gives the client and 

ultimately the end user value for money and anords the most economic production 

process. 

According to Arditi and Gunaydin (1997), drawings and specifications received from 

the des igners affect the quality or the construction. Drawings are the only documents 

given to th e constructor that show the design concept, size and scope of the job. Tt is 

critical that clrm.v ings and specifications be clear, concise, and uniform. The proj ect must 

he coJJStl uctiblc by tl1ose retained to build the project. Design professionals must be 

litmiliar with construction materials and techniques that constructors will b using in tht; 

2.4 ( uality management in construction 

2.4.1 Overview of qua lit and construction 

I here can he no doubt tlwt the conslrm:tion industr i~ an enornwusl ' ·on1pk·. Olll' 

ill HI tllnt as an imlustr , it does lwve hmrier. th II appl'll' tn prt'\ till !Ill dcwlnpllll'lll oC a 

qllalit) nlltme (~1cUeorge and Palm~r .~-002) 

Ollillity liS a rontTpl or 1 ·rm \\h ·n 11 d in huillin' 111d in •cthr.ll thl cnns tructintl 
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stakeholder. Problems surrounding perception, interpretal ion and assessment resull from 

il1c l~;1ck or measurement techniques, yardsticks and conclusive tests to delennine lev Is ol' 

cons lrucli on qual it' achieved. 

Five main questions which cdTect lhe description of building quality according to 

Gri !fith (1990) are; 

a) Function- does the building meet the requirements? 

b) Life-is the building durable? 

c) Economy-Does the building reLlect value for money? 

d) Aesthetics-is the building pleasing in appearance and compatible with its 

S\ IJTOlllld ings? 

e) lkpreciation-is the building an investment? 

'I h ·se rx:rccptions, inlcrpretations and measurements or quality which arc tcrntcd ns 

supcrliciul, subjective and hence becomes a malter or judgemenl ar • Sllllltnl(] tip :ts 

''quality in construction is determined by expectations" Clrinith ( 1990). 

Mc(;eorgc and Palmer (2002) view quality in buildings to be ·valuakd h:1scd 011 a list 

or seven principal dimensions; 

a) PerJ(mnance- the main reason for having the pn~ject alon' with the 111ain 

Lhwactcristics it must havt: 

h) f{cliahility-if the building will operalc lor a I'L'tsonahlc J1L'rind t)f titllL' without 

llt i J urc 

e) Conlimllnllct.:-lllc dc 1 l"ct.: I 1 whit h 1 ' iti ati,lll i 1\1 t 

d) Dtllilhility- tlrc k11 •tlr oftirn buil iin:1 I t' I lo I tl') I,,, ·d 

Serviceability !Itt 11 1 , luilli1 II I II I II )I'll I I lllh ttl.tlly 
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a) Meeling the requirements of' the owner as to functional acleqtncy; cornplet ion 

on tim e and within budget; Iifecycl costs; and operation and maintenance. 

b) Meeting the requirement s or the design rroft'S ·ionnl HS tn provision of' \•Vl'll 

dcflncd scope or work; budget to as emble and use a quali fled , trained and 

cxp~ricnced stall; budget to obtain adequate field information prior to design; 

provisions for timely decisions by owner and design professional; and contract 

to perform necessary work at a fair fee with adequate time allowance. 

c) Meeting the requirements of the constructor as to provision of contract plans, 

speciCications, and other documents prepared in sufficient detail to permit the 

constructor to prepare priced proposal or competitive hid; timely decisions by 

the owner and design professional on authorit<llion and pmcessing or change 

orders; !'air and timely interpretation of contract requirements !'rom field design 

a1HI inspection starr; and contract lor performance of work on a J'l'asonahle 

o.;cllcdlllc which pnntits a n.:t~sonahlc profit. 

d) Nll:ctill l the rcquirellll:Jlts or re 1lll:t!OJ')' <IPL'll ·ies (the puhlir) as lo pllhlir s: tl l.ty 

ami h '<lith; envirorunental considenttions; prolL'ction or puhlil' prop 'II\ 

including utilities; and conformance with applicahll' laws, rl' 1 ulatinns, ·odl's 

and policies. 

Ouality control/ management rn con trw: tion typiL til_' invoh'l' insurin 1 rnmpli:llll'L' 

with minillllllll standards or lllc !erial '11 I\ , lrkman hiJ in ld I Ill in ur. tht Jll l!tlrlll.llll'l 

ol the lirl ility n ·conlin to th d si 117. 

c )tr 'tlity in constnr ti n 1 umm lu1 II ill 1 illl >I 1111 l Ill l1 1 il s· 
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Quality control in the cons truction industry can be looked at as having three clements: 

• l'o produce a building wh ich sntis lies the cli ent 

• To prodttcf' a hnilcling wlwre quality i c:; relnkd In the rricr . 

• To produce a building in which suffi cient time is allowed to obtain the dl;sired 

quality8 

'I hi s then poses the cha llenge or quality in construction- to examine the possibility of 

addressing the subjective problems associated with describing quality, wit hout 

com prom ising the more objective problems of ensuring reliability in function. 

2.4.2 Manufacturing versus Construction 

As noted before, th concepts or quality were volved initially to suit the 

nwntllitcluring industry. Orinith (I 990) sta tes thnt th ' cone 'pt s whi ·h have been 

clwractcris ti <.. ol nwnt~fac tming industry are somewhat evo lutionar \\ithin cnns tntction 

practise. /\!though analogous in part, the d ·sign and prodttt:lion or ct bt1ildin • dil'l ~ rs 

signilicanlly in many ways front the design and lli<Htulitcture ol products . I knrc, til · Sil lltl' 

ro~tccpl"' <tl"l' also ttsed itt con~truction hut then~ are salierll difTen·nn·s \\ llich pnsc \':11 ious 

rlw ll l' ll gl~S wltl'll Hpplit·d in this field. ' I he differt•nces het\\'t'l'n the SL'L'llli'S :tCcordin • to 

f<~ .d;tri (2()(){,) inclutk; 

(.1 jj·agllll!lllCd SlrLJCtlli'C of th~ industry With th' lulk )f thL' )Jlstl'lll'( itt II hllsilll'SS 

being generated by a large numb r )I firm. lit n m til in izt .md ll., in ·It ned fl) 

l'ormalmethods of work !ltd · n I m, na ·mcnt· 

h) clift'11sed tl' pon ibilit •, th II i 111 n nn.tl I (Ill ti lll 1 i .til ttt.tll) 
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d) influence of the public, the regulatory agencies and interest groups, which will 

ultimately aflect the limctions and configuration of projects, including building 

methods and associAted safeguards to 1he environment, third pnrt y is~m es and 

beneliciaries; 

e) transient and itinerant labour force, who are not trained to operate under the 

quality assurance mode of construction, that is, the training in the sl illecl labour 

has generally been based on learning how to do the work, not necessarily being 

one's own inspector to produce zero defect; 

I) vir tual lack of research and development (R&D). Typically R&D work in 

construction is confined to that undertaken by the manufacturers or materials and 

components incorporated into projects; there is littl e R&D Wl)l"k on lines or 

projects, such as commercial buildings as a 'product lin ,, or managerial proc •sses 

in inlhtstructtrre works, etc. 

T!Jese differences are the reasons lor the rather slow pac' of rlwnp • in th · 

constnrction ir](lustry wit h major innovations often g ·ttin' estahlisllul at a rr ·pinp Sj)ll'd 

and over many years (.Jaafari, 2006). silfonl ( 1 <)< 2) l'mthL·r indit atcs that tiH'St' 

di rtcrcnccs cannot be ignored, the special I~Jctors of construction h!I\'L' to he takL'I1 into 

account. 

In COilStruction tht; natmc or the project l()!l) c Ill ht: \ L'l'_' dilfl.·t\'llt l'll)lll tho:k' 

<~ s stllllt:d to cxi ·t in traditional nwnuf.._ t turin• . Jn m unrf1L1urin' tht j)lllLl'ss l'!lll hL' 

l'onsidnl'd ;1s scpamtt from th • pro lu l. I' l\ ' m 

lr :.ve tlw l'<tctot y in th limll ,f lini h J pr lu 1 
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is essent ially one of the management of people rather than of processes (Scott et cd, 1995) . 

.1\spcc ts such as suscept ibility to wea ther are also crucia l (Ashford, 1 992). 

2.4.3 Challenges to quality management in construction 

Quality in construction poses a chall enge as it exists at different levels, ranging from 

the degree to which components of the building meet specification to the degree that the 

whole building satisfies the customer (McGeorge and Palmer 2002). Tt may then be 

judged either in isolation or relative to some other objective measure such as cost. 

Further, this challenge is compounded by the lack of clear interpretation and measurement 

or quality in construction as discussed berore (2.4. J) 

1 otcd qtt c.dity wntrol is dirlicult to apply, particularly 111 construction. The unique 

tWtttre or ench racility, th · variability in the workJorce, the multitude or suhcontrnctors 

and Ill· cost or making necessary investments in ·ducat ion and proct durc~ nlilkc 

progra ms Of' totaJ (jUHJity COJl[J'Ol ill C011StrUC(iOll diflicuJ[. Qual it 1 ill L'OilS(rlll'!iOil l:tl'l'S il 

challenge as it does not only address the ·ciencc and le ·hnolo 1 ir:tl .ISJW ·ts, hut ulso 

llJanages the physical and psychological aspects or th >human el 'llll'l11 invnlvul ((lit !'lith, 

1990). I fc further notes that within the traditional form of huildin, pro ·uremt'tll, qttnlit · 

assurance relies heavily on the individual ~unliihuti~~~~ to impklllllll,llil)fls lh-Hn ,Jell 

particip<IIH. Oivcn that each party oskll ihl . H IS in j ~ lhtinn lht• .Iillis md ohit'tli\'l's ur 

qttality n1anagement are t:asily ·nmpnmu. I m I ht· Jlltllll In I. l'\ lllhl'il'Ss a 

rotJttltittnt'tlt to improvt·d quality v ·n \ •ith ut en J 1 in th ·tl 111 It 1 1 d tl'ls ''. Ill pay 

il!ltl divid 'tHI to 01 •,llli:t.•tti 11 • 
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C Supervision 

g. nu i lcl abi lity 

fh1ilcling-

a. Project priorities 

b. Organisation 

c. Information 

d. Control 

e. Supervision 

f. Workmanship 

g. Motivation 

h. Coordination. 

It is important to note that despite the fact thnt building most or the times meets with 

the Jt:qt liJ"l' JJH: JJt s specifi ed by th e loca l huildin > regtllations and conforms to plunning nnd 

huildiJJg (lpprovals, th ere is 110 compulsory reqllirelll nt for most or the pill ti ·ipnnt s 

inclt1ding design practi ces to conform to the r •quirl'lll ·nt s !'or qu:llit tllilllil!>l'JlH'tlt 

systems (G1 inith, J 990). At present, this remains to he a vo luntar · und ·rtal in> <llld 

influenced to a large exten t upon the philosophical or commercial interests nl the 

company and the changing qwtlity culture. I hi:s in itsdf knds ibl'lf a. a ch.tlkn, · to thL· 

imp lementation of quality S)'~ll'lllS alllOJl' l lOll !ruction st:tkl'hllllkrs. 

2.4A Qualil management s '. fcm and tool 
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been used in conslntction eilher as pnrl of' lhese systems or incler encl ently to me 1 fh, 

demand Cor quality. Some of th e too ls utilized in clnde; 

a) Building con t n1cts 

Bt1ilding contracts provide the framework of n quality system compara hl , to 

those described in quality sys tem standards according to Ashford ( 1992). 1 le 

ll1rther states that the conlracls achieve this through; 

I. Precise definition or the purchasers req uirement 

u. Selection of potential supp li ers who can demonstrat both the means 

and the wi ll to meet the requirements 

111. Survei llance of the \·vorks in progress 

IV. Verification, at source or alter receipt , that the pur ' has~d products 

or services are in conl'orman ·e with the specified req11irem 'n ls. 

Despite it being argued that !hey are out or dnte and may not 1\Jnction as well 

as o11e wo uld like, they repr ·s ·nt th ·s tatu s qtlo ( \ ')h l(ml, I 1)<J2 }. ' I h · · pmvitk thl· 

pn11irs with ad ·gree ol ronlidt ll 'l' tlwt th · 'OJlsllltliHlll \\'mks d ·si 'lll'd Htld htlill 

011 their IH.:ilttl/" \·\'ill satisJ)' til ·i1 need 

h) Standard. (' ·rtification 

( uality standards have het.:ll d!.!velopcd .tnd t:lll':tpsulatl'd 111 \ atrous loti liS ot' 

clocumcnl hy arious parti • · mer the . • r . 'J ll r,ui m.tli ZL' thi thl 1\rit ish 

Standards In stitution puhli hcd th Hriti h in I 97 1> cHl .1 t\\lllllwr 

ot' quality r •lett d .ub· t • Whil h ''in 

• ·tor , 1\S 7 0 i 
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i.Registration in a national and international system of standards Cor quality 

i i. Use oC a recognised registration logo 

iii . Long- term assuranc lo the cli ents I hat the quality of product will be 

maintained to a standard by continued sw·vei!Jance, control and up -- elate or 

the system 

iv.l ~ nhancement or reputation and standing especially in maintenance or 

improvement or market place position against sl iiT competition. 

((lril"lith, 1990) 

c) Quality manuals 

This is the main reference document used in establishing and implementing a 

quality system. Its purpose is defined in DS 5750: Pari 0.2 as ·to provide an 

adequate description or the quality managem ·nt system whil • s n ing as a 

permanent rererence in the implementation an I mainiL'llillll'L' or lila! system'. 

I he lll<lllll<tl serv~.;s two main us··; 

i.To i111'orm sla iTwitllin the or ,ani1alion ol'th • qualit) pol1c "hil'h has IWL' ll 

adopt •d by llliiiHigClllCil( lllld to adViSL' lh •111 h o!' (h' lliL'tlllS b) \\ 1\irlt 

the policy will he achieved. 

ii.'l <1 dcnHmstrm~ to dieut tnd put h.t t:r tl 1 thl ul' . niJ'.tlinn lljlL't.JIL's .t 

quality :-;y tcm capahl· of a unn, the Jllality t)( iL prndul Is or 

servtc · 
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I. 

UNIVERSli'i OF NA1ROB1 
. . .~ nn llBRARY 

Internal audits-unclertnken by the organtzatton mltX'mh'me 1ts own 

systems and procedures 

11. rxtc-rnnl nuclits-under t <~ken by nn orgnni?ation to cxnminc ll1l' 

quality systems of its supp li ers 

lll. Third party audits- undertaken by bodies with no existing or 

intended contractual relationship with either the supplier or 

purchaser. They are made against a recognized system standard and 

include audits by accredi1ed certification bodies. 

I) Records 

l~ccords are required to demonstrate th e satisfactory Ji.mctioning or a quality 

'>)'~ lt ' lll i.llld that I he req11ired standards are being achieved (J\~hl'nrd, 1992). 

2.4.5 Quality in lhe Design process 

Oualily I!Htnagenwllt <tnd ils applicatinn to th · building desi 1 11 pronss is sti ll n 

relatively new technique (I{ ounce I <JCJX). 'I his lllll)' be due to the pnc '1\ l'd rh.tlll'Il!,l' or 

lltt'itS!Irelllellt of quality dl' ·ign . Ill llll indttstr' whi ·h utilit't' tht• li11ill produrt Ill lll :tlt· its 

prill ipJes OJ' CjllaJit)'-j)L'I'fOilllHIICL', reliability, COilf'Orlll:lfl('(' durability St'l'\'i t'.lhiJit)', .tlld 

<11.::-.tht:tic:-. ( fc(ieorge and PalnJei , 2002 - Jll~a u~~.·uJeut ,r d • i •u qu:IIit_, 111d ~~r tilt 

dl·si •II Jli'OCl'ss colllilllll'::. to h WI impo in, im1 ii111 11t. I hi. is illlll',t l'd h) till' 

inlor11ndil) of 111 dcsi •11 pro ·e II ,llllflll'lti\11 (tilillitl! 
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Dindi (200Ll) point out several aspects that may lend to quality problems at the design 

level ; 

a) T ark orrrorer C011111lllJ1icillion 

h) Insufficient details 

c) Many variations 

d) Insuflicient inspection 

e) Lac! of detailed knowledge of specified materials e.g. performance and durability 

1) Experience of the designer 

Chase et al (200 1) notes that quality management (in the design process) plac s an 

emphasis on actions to prevent mistakes rather than quality control which \Vould be 

identify ing mistakes which have already occurred. 

'I ht' ahovr nwntioncd aspects which may pose a challt:nge to design l'·lilure, quality 

tllatwgcnJclll and control d11ring the design pmccss ha\ c hcl!n summed up in lhrt~c main 

cart: • or rc s I> y ( I rill i 1 h ( l C) C) 0 ) · 

a) Hcliability ol'tltc initial brief' 

b) Rdial>ility of' the design solution and the detailed sp ··iii 'tilton 

c) Reliability or all the inl(liiJICJlion that has been ll . ·d as th h.tsi-; lol th. d ·-;i 'II 

and product speci fi cation. 

2A.5.1 neliHhilil ' of the brief 

I )esign in un:hitccture undcrli 

object lo he concciv d, Ill ll'l' r I· 

• OCJh). I IIi '> iniri.tl I ·linitio• ··tn h • t rn t•l th 

proj · 1 d ·p ·n Is< n rh • qu1li1 
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• The cli ents' sty le: Is the client looking for a design in keeping with the existing 

building? Does the client want a contemporary or high tech design? Is the cli ent 

concerned about having n sns tninnhle/eco log ic81 cl eq ign? 

• The cli ent s' reasons ('or embnrking on this building project 

• A111hority: Who will be making the decisions? About the designs? About costs? 

About day-today matters when the project is underway? 

• Your overall expectations: What do you hope to achieve by this projec t? A more 

comfortable place for you to live in? 

At the initial meetings, the architect listens carefully to your intentions and creates a 

hri ·r, address ing not only design aesthetics but also the 1\mction of the building. Timings 

and b11dgcts for th e proj ect are also defined at an early st1tge and on!) an ·r th client has 

approved initial sketches will the ideas he developed further. Consul rat ion with the locul 

authorilies and other stak eholders kcy in formulation or the otttline proposa ls nn: also 

L<>llstllll:d 111 !his sla • ·. 11 

I his HVoids lite prohlclliS of llliSill(Crprela(ioll oJ' (Ill· c·Jj 'Ills' llt'l'dS il tH] also Sl' IS lllll 

tlt r •rounds l(>r colltlllltllic;ttion hl'l\ ·en the dcsi 111 t '.till and lite rlit 111. 

2...1.5.2 n ·liahilit ' of the d ·s ign olution and (ll ·i u·ation 

rchitectural design involves creation ol fH m 

pnlilllning or eJtain function, \\hi h Illc 
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Specifications also describe administrative procedures regarding drawings and 

specifications. As such, it is essential that drawings and specifications be coordinated. II ' 

the drawings and specifications are not coordinRted, the project mny experience many 

problems and discrepancies and variations potentially causing the Own -r and/or 

Contractor damage (alleviated by monetary compensation).The specifications made 

shot lid be adequate for correct interpretation by the builder lor purposes or executing the 

building process. 

2.4.5.3 Reliability of information 

The information obtained from the client in the form of a hrief and the communication 

obtained by the design team in transforming the brief to a built solution should be reliable in 

lorm or its adl!qwH.:y in meeting the demands. This information should be cross check 'd 

through a system or review and confirmation or the briefs and establishment or a 

·omm11nication matrix h ·twc ·n the d ·sign team members. ·1 his would r 'suit in a qual it plnn 
bcin • established to ratify all inl(mnationused in the desr •n pmc ·ss whetlwr from tlw ·li ·nt, 

hasl'd nn thl' arcllitt-cls c.xperier1ce or manul~tclurers' specilicatwn. 

2.4.6 Quality of the design team 

IJnderstanding that even \ ithin th · trchitcdural ollict• tHlt ·an h:n'L vanous 

ill · ltitects wmking on the . ame project a h ( nc m. h,\\ ~.: a dill~tL'lll h :tt k" 1\lnd nnd 

e ·pt: t iencc ltL'I1L't: cn·atin • dif en: n l 111 
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2.4.7 Quality of rlcsign products 

Ardili and Gunayrdin (1997) state that drawings and speci fi cations arc the two s~ts of' 

documents given to the constructor that provide technic<JI inf'ormation 011 mat 'rinls, 
performance or the constructed fncility, and quality requirements. Drawings are the only 

documents given to the constructor that show the design concept, size and scope or the 
job, number and si:te of materials or items, and how they are assembled into a final 

projccl. They also indicate that the final product of design work is a et or contract 
dOClllllClllS (drawings and specifications) to guide the physical COnStruction of the project. 
I) ·sign professionals must then clearly and adequately communi at the design intent to 

the constructor using the same- both plans and specilications. Quality d sign therefore 
extends throughout the construction phase or the project. It has been noted thnt there nrc 

olkn inconsistcn ·i ·s between the drawings and specili ·at ions (Stasimvski nnd l111rnstein, 

I <J<J.I ). Thnt is why it is crilit:al that drawings h • clear, ·oncisL:, and llnii()J'Jll . lttdrl'd 
( itJJHtydin's littdittgs indtcat · that the quality of' th · drd\\ 111 ,s and 'i()L' ·!liratiotl'i rl'Cl'ivvd 
l'ro111 the dcstgncr al'fecl the quality in the de ·ign and l'OilStrll 'liun pllns 'S, :tlld 

CO Jl 'iCL] lll'lltl )' the (jll<llit 1 of' the COllSIJliCied lltCility. 

2.A.H Oualit ' stems in the dcsi~n prol'rs. 
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iii.Schedules of specifications, slandarcls, codes of' praclise and slatul ory 

regulalions to be adhered to, 

iv. Schedules of' work to monitor and contro l rrogress, 

v. Communication matrix 

vi. Schedule of design reviews and audits 

v ii . Schedu le or records to be produced nnd retained 

c) Control of the design to verify the validity and adequacy of the design and enab le 

creation ofworking drawings and specilications. This is done through; 

i. Calcu lations- where specific problems and techniques ado pled or their 

solutions are analyzed mathematically in accordance with relevant 

cngi neering Lechn iq ues, 

ii .Drawings · lhc production ofrclcvant drawings along established guidelines or 

layout , l(>rmat, sc:des, drawing numht=rs, revisions, filing nnd issue . 

iii .Spt:cilicalions tht; examinalion ol spectlicall\lns I(H· appiiL-.IIIllll on etch 

unique project against its merits lJ 111 • rekvanl tolnanc ·s, 

iv . ( 'heck and approval - the cross che ·king pnn•Hl ·d h · r·l ' \ ' :1111 sup ·riors Ill 

validate the drawings and desi 'II pwdu ·ts h ·in• flllldlll'l'd tlllllll •It 11 11• 

sys tem and provide fclr accountabilit '. 

v Conl ro l of des ign inte rl ~1 c ·s nwn 
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2.5 Summary 

·1 he l()rcgoing literature review has discussed quality as a concept, defining quality 

and tn.1cing the evolution or quality management and the various theories or qua lity as 

postulated variously. 

A look at the current construction procurement methods leading to an in-depth look at 

the traditional procurement method as the procurement system under which this study is 

being undertaken is done to give a background to the construction industry in Kenya. The 

construction process and the design process in particular have been examined. 

Application or quality in the construction industry has been examined with an attempt 

nwde at discussing the quality management systems applicable to the design process. 

' I he lil cralttrc review highlights the sys tems and tools ( ontrncts, standmds nnd 

cnt ili r<tlion, quulity manuals, plans and audits and r~.;cords) \Vhich cou ld be used to ga tt )e 

lite LISC oi' quality 11Hlllllgcnt ent sys tems during the design prOC 'SS and llle<lSlll't' tlH' 

ell l.:c ti vencss or the same bes ides identifyi ng relevant l~1ctors which ·ou ld al'l'·ct the us· 

ol'quality manag·ment sys tems during the design proce ·'. !his giv san outlook olth· 

111casures and parameters that would he used to assess the qual it) nr a gi' t.>ll desi 1 11 

pruccs~ dlld tlJc prududs or the proccs~. 



CHAPTER THREE 

H.ESEARCH DESIGN AND METHODOLOGY 

3.0 Introduction 

This study sought to establish; 

a) The extent to which design professionals are aware of quality as a concept and 

quality management systems, 

h) The extent to which quality management systems and 1echniques ar utiti 1ed 

during the des ign process, and 

c) To identify th factors that affect qualit y management during the design 

process . 

'I he study conformed to the ethical standards and I ·ga l safe )uurtls t~s out lin ·d h , 

the Ministry lcl r I fi gll er l ~ duca tion , Science and I echnolo l)', utionnl <\lUll ·il I'm 

Science Ulld "J cc hn ology guidelines (200<J). This snfl'guards tilL' pti\ tl. or tilL' 

rcspondL:nts and the information given is to he u·ed soiL'!_ • I'll· the purpnsl's ol l'L'Sl':trch 

<md as such, shall he trt!ated \ ith cuntidemialit) . 

I he study focused on quality m, nagt:ment ;stl'ms at tht: lksi~1 11 sta ,l, or 
const ruction llnd more spL: ·ifically in ar ·hit Ltur·tl firm . As u ·h :ll chill'ctunl l firms 

ht.:cHmc thL: primary ttrea of anal ·si I r th · !illld . I hl' ll'J'Il sL'lll the l'IHL' 

•ro11p li11· thl' s tud~ pltl o111 

lilt ~lid tl 1 p lillt of \ i '\ \ hil 

d • j 'II ljll tlit ' 

Sjl'' ili· tti•n . 
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3.1 Research design 

cl his was a descriptive study that seeks to investigate the awareness, existence and use 

or quality management systems by architects with a view to understanding the root cat1se 

to low building quality and recommend efTective measures of utilization of· qunlity 

management systems in the design process and stages. It utilized both descriptive and 

survey designs. 

3.1.1 Population 

Th e target population ror the study was practising architectural Lirm · within Nairobi. 

'lite total number of firm s registered by the Board or Registration of Architects and 

Quantit y S11rveyors (BORAQS) is 247 against a total numht.:r of 1,271 Ar ·hit •cts. The 

BORJ\()S data base provides an accurate record or all tlu.: r ·gist red arL·hit · ·ts and firm s 

in Kenya. It also provides a record of the physical loca tion of thl: architl'r lural fin11 s. This 

gave indi ca tion that the majority or architecturallinns are located in airohi. l) •-; pit · thi s, 

it is noted that architects and architectural firms Ill H) be regisll'rl'd hut lll>t .let iv ·ly 

rractising. Furthermore, architectural work is not conlined to the localitHI or th · ph' '>ic,tl 

ollicc hut can be countrywide. 

J.l.2 San1plr and .sampling lrdllliquc\ 

ltt •t..:nda and 1vlu •cnda ( 00 ) tP • 1 ll" I 1 ipli\ tudi( ten I 0) pl'l l'lll 

of" th e ill"L" s ihl · population i th minillllllll 
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built. The compilation effectively eliminated government projects which do not go 

lhrough th e loca l authority 1·or approvals. Private projects are envisioned to be more 

subjecl to quality measures and conlrols as lhe clien1s are more cl fin ed rnlh ·r lhnn 

public/government projecls whose clientele/ end user is more diverse and many a times 

ambiguous. 

A list of all the ilrms was compiled from and a check was undertaken to ensure that 

the sample chosen had offices in the Nairobi CBD and nearby suburbs f'or ease or· 
accessibility due to limitation of time and finances. From a list of 49 valid firms , the 

names were individually folded up into a box and 30 names were randomly picked therein 

and 11sed for the purposes of the survey. 

Purposive sampling was used to select one firm ror the purposes or ke) inf'ormanl 

i111crvicws. 'J he selection was based on <H.:ccssihilily or I he Firms' Pri11 ·ipnl and hislnri ·n l 

da111 on projccls t~nderlaken as a measure or I he archil ·cts' ·xpcrience. This wns primnrily 

from a lis! of' lop architeclurcd p ·rforrn•rs in th' industry as indicat~d b ' lh · rchiiL ' ltlral 

Association or Kenya annual awards. 'lllc selected ar ·hit ct ha'l ()\ ·r lhirl I y '(li'S or 
professional experience with architectural academi · quali!ications to posl - >raduatc I •vt 1. 

lie is also a f'ellow member ol the K, the hight!st kvd or mt:mht:rship i ll' ·ordcd to 

lllelllhers or the building pmll:ssion \ ho have contributl' I I l th. 'I')\\ lh ,r lhL· indu-.tn 

sa practi sing ar ·hilect, he has undertaken 1 wide r,lJllL ofprojL'CI' in .t'VL'r:t iL'Oillllrits 

111 li ica. 

'J hro11gh this key inltH'Jll(lfl(, on r. r lh \ ill in I multipl' li '1\( ,md ll\ >il\t'l l' {)r 
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3.1.3 Variables 

J.l.J.l Independent Variables 

An inclepend enl variable is defined as a variable thal a researcher manipulaL s in order 

to determin e its c fTecLs or in!1uence on another variable (Mugenda and Mugenda, 2003) . 

The ca tegories of thi s variables are chosen by the researcher independently oC the 

measurement taken in the project and normally prior to it (Francis, 1979). 

In thi s study, experience of architects, number of variations, cost .Ouctuation and 

design adequacy were viewed as the independent variables. 

3.1.3.2 Dependent Variables 

1\ dependent variable attempts to indicate 1he total influence nrising ll·om the cl'fects or 
the independen t variabl e (Mugcnda and Mugenda, 2001). Thl~ir r ·su its arl' pr su mcd to 

depend ttpon di fTercnces in the independent variable. J'hc variillion in them is sc~..·n :ts 

being rclatt:d to, c.Hused hy, or in some way inlluenced by di!Tercucc-; itl tilL· indcpl'nd 'Ill 

variable (hancis, 1 979). 

fn this study, customer satisJ~tclion, aesthettc appeal. cost an I dural it)n of pro.1 'L'I \\ere 

viewed as dependent variables. 



3.2 Data collection 

3.2.1 Survey instruments 

The survey instrum ents used to coll ect data were questionnaires and intervi ev,rs . 

The structured ques tionnaires were administered to architects in the variou s firms. A 

rating sca le was mos tly used to measure the perceptions, attitudes and values a sociated 

with quality sin ce the measures of quality are considered to be more subj ective (Griffith, 

I 990). The questi onnaires were pretes ted in an architectural firm to verify the 

appropri ateness and clarity o f' the questions and items in the li st. The questi onn air s 

sought to; 

a) Profil e the architectural Jirms in term s or the mn11her or personn ·1, identify 

wllo is mainl y invo lved in des ign d ·c isions and id ntily the proj ec ts tuainl y 

t1 ndertakcn by the firm , 

h) l ~xp l o rc the und erstand ing or quality as a con ·epl and d ·sig n qualit and it s 

perceived contribu tion to o\'erall building quality 

c) Investigate and identi(y \Vhich quality management s ·~tem~ are utili1'1.'d at til L· 

dt;:,ig11 slage 

cl) Identify the ractors that contribute to poor lksi •n qualit ' 

e) Explore the perceived barrier~ to im1 kntt:nt:uion l)f quality mana,1tllh' tlt 

syste111s at the design sla :)e, 

n lckntil)' I!O\ ortentJ'UifliJl I in llltlit r i llfl 'Jl k 'Jl hI dl i lfll'l, • 

'!Itt' intervil'\ , .,. c1 11 Ju 1 t 1 n in- I prh llll t 1 111 tin' tht HI 1 11 tiH u · tll .111 

i111 1 view scltl'dttl ·. 



3.2.2 Procedure of data collection 

A .visit was made to each of the seleded firms and the questionnaires deliv~rcd f'or 

self-administration. The target architects were primarily the Principals or a senior 

architect who would give a response which can be termed as the Cirms' stand. A period or 

a week was given to the respondents to give them adequate time Cor consultation and 

response. Coll ec tion or the same was done thereafter. An evaluation of the collected 

questionnaires was done to check for adequacy and responsiveness. 
I 

Based on insights and missing links fi·om the preliminary data received, the key 

inl(m tUtltl interviews were conducted. The key informants were supplied with the 

intt•rview schedule at leas t a day beforehand when seeking out the tim· l'or the intervi ew. 

A tim e p ~riod or at leas t 45 minut es with each respondent was sought to ensure nd~quat, 

tim e to cover the interview schedule ex hausti vely. 

3.3 Data analysis 

Data W<IS analysed using si111ple spread sheets and pr ·s ·nted in L'lwrls :md ligur ·s. 

Pcrcentag«..:s and arithmetic means were used to show the proportion or the S<llttplL·s th:tt 

has a pa~licular attributL; ol the ariahles being measured. 

3.4 Data presentation 

ll1c dat<J analysed i:-; pn·:-;ented throu•h lh' u 

propmt ion a I ;d I ocat ion or tilt! vuriou 

lilt' unalysis . 
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CHAPTER4 

DATA ANALYSTS AND PRESENTATION 

4.0 Introduction 

This chapter presents the results of the data collected and fbrther discusses the 

findings. The study sought to investigate the extent of awareness of quality management 

techniques, the extent to which these and other quality management techniques are 

utili;.rcd at the design stages of construction. It further attempted to identify what factors 

a/Teet quality management at the design stage or construction . 

Thirty (10) firm s were selected for the purpose or this study. Out or the thirty 

questionnaires that were distribut ed and administered , five (5) \Ver • not returned dne to 

11011 availnhility or the prim:ipal archite ·t and/or lack or a suit able substitut e in the 

targl: ted firm. During tile process or data pro ·ess ing which im olved data 'alidation, 

editing, coding, classilication and tabulation, one (I) additional questionnaire luckL·d 

completeness and was therefore not deemed lit fH· anal) sis. ' I his prm 1d ·d 1 l 

questionnaires f"or evaluation and analysis giving a cumulativ ~ r ·sponsL' rate ol ~wu u. 
One ( 1) architect, one (I) client and 111e I) L'n ,inc r ' t'l'l' alsn st'l1'1'l1'd :1s ll· ' 

informants and subjected to in-depth interviews 

4.1 Profil of Rcspondt.•nts 
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Fig . 4.1 Num her of 8rchitec1s/ firm 
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fn order lo broadly assess the qualifications and exp ri nc ·or th~ persons lltHkrluk in 1, 

the lllHi11 design decisions in architectural Jin11s , an examination wa · nwde to usc •rllti rl til· 

persons tlHIJHJated to make major design decision'. 'Lead designer \\dS operation:llisL·d 

hy the research er to mean a regio:,tered architect mandated to mal e major d ·si >n derisions 

in a particular project. 

fn a 111ajority of the firms (58°'u), the lead de:;i '11 aspects '' L'I\' rmtkll.tl t'll h) tlw 

Principal architect rather than any olht!r ar ·hittCI .1· r tht It' I lftht' lin11s, 1 1"~, :lppointlll 
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f<ig. 4.2 Lead Designer 

T<:-·Ch11ici<I11S. 
O'Yo 

' GI"<H.Iuat•J 

conlblnation 
Zl% 

Afc hit ·~ct~ $()leclod Proj~ct 
o·~ i . Archilct:l 

U% 

Gra luatc architects and technicians wer incli ·at d to play no pnrl in nwjor d ·si 111 
decisions. The firms selected had at least one technician. Figur' ~1.1 ~iv s lll' dl'lnils 
regarding the number of technicians in the finns. 

Fig. -1.'3 Numba of Technicians( linn 
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This rrofiling of finTtS was further probed into during the key inf'ormant interviews 
where it was indicated that most firms in Kenya are genera lly small in terms or the lead 
architects (Principals) wi1h most having only one principal Clnd on average one or t\VO 
other registered architects. This was noted to be in contrast with firms internationally 
where architectural firms usually are led by several directors under who are many oth r 
registered architects. 

The firms sampled were found to undertake a wide range of projects with commercial 
projects forming the bulk of projects undertaken at 49%, residential projects at 35% and 
others at 1 o% as presented in Figure 4.4. 

Fig. 4.4 Tyre of' project 
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was the most weighted clefinilion at 43% , value for money was weighted at 24%, customer satisfaction at !6 %, aesthetic val11e al 12% and durability or the buill product (1[ 
)

01(>. This \;I,I C)S emphasised by the key inform<mt that "even if n building is or tllf highest aesthetic appeal and very durable, unless it satisfies its basic function as defined by the clit;nts' needs, it remains of very low overall quality." Fitness for use was further defined by the key informants (architect and engineer) as meeting the demand for structural soundness and buildability especially as pertains to the inclusion of other consultants. Q11ality measurement is graphically represented in figure 4.5. Despite the weighting of customu satisfaction at 16%, further study through the key informant revealed that customer s ati s l~1ction from the point ofthe client remains to be critical and of priority. 

Fig. 4.5 Measurement of quality 
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The scheme design stage was weighted by the 50% of the respondents as most cr iti ca l stage ror the app li cation of quality management systems followed equally by detail /production stage and concept/outline stages at 25% imporUmce as presented in figure 4.6. 

l<' ig . 4.6 Priority stage for quality 

4.3 Design Quality 
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Pig. 4.7 Contribu tion of design quality to overall building quality 
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con tributing to design quality. This was attributed to the clients' vital role nt the initial 

design stages in providing concrete and acleqllate information on the needs to be answered 

by the h11ilt product to cnnhlP a rf 'ponsive design so lution henc meeting the functional 

need. Further, clients who are not clear on their needs provide incomp lete briefs hence 

creating impediments to design formulation and control of the design process and 
consequently the design quality as it progresses. 

The time allocated for the design and the architects' experience were both weighted at 

1 R% . The time factor, just like brief adequacy was also attributed to the client as a 

component of the time frame given between commissioning and commencement of 

building. If a client gave adequate time for the design development, it \Vas argued by the 

respondents that the opportunity for an appropriate design quality was much bell r than 

wilc11 the time available for design was limited. The cxperien e of an archile ·t wns ulso 

L' ·plaincd as important in terms of the availability of l'l'levnnl skills to meet tlw dllnnnds 

espl' ·ially of new technologies and stringent eli ·nt demands . 

lh 
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quality, lack of proper communica tion (between client and archit ects) at 26'%, des ign 

variations, which was also allributecl to varying client demands at 22%, in adeqmt e 

materi al and process knowledge hy th arrhit rr ls at I ')% and th r nrchit ec t ex perience at 

7%. fn adcqu ate materi al and process knowledge by the architec t was round out to he ' l 

major ractor by the cli ent as it ac ts as an impedim ent to the achi evement or the cl ients 

expec tal ions especially when the client is very spec ific on hi s/her demands. 

Fig. 4.9 Factors contributing to low design quality 
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certifi ca tion as at 13%, l 0% and 10% of I he firm s respectively as presenl ed rn fi gure 

L!, j 0. 

Fig. 4. 10 Use of' quality management too ls/sys lems 
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The key inform ants (architect and engineer) further indicated that certifi cat ion 

provided a means or· ensuring the other quality management systems- quality mannals, 

plans and and it <; are- a1 leas t in pl ace before certifica tion is issued. With only 1 0'% percent 

of the respondents having attained certification, it is clear that thi s and the other sys tems 

oC quality management i.e. quality manuals, plans and audits (a t I 0, J_, and 1 O'X1 

respectively) are subsequently hardly used. Further, it was intimated that certi li cation is 

more or a (~l shionable aspect rather than one to ensme the actual implementation of 

quality management systems. Por the firms where the use of quality manuals, plans ancl 

audit s were indicated to be used, an attempt in futility was made to obtain a copy of such 

documents !'rom them. 

!\ qttcstion to th~ architects on their opinion 011 how successf'u ll y qualit) l11<H1agement 

sys tems are used across the architectural firm s was posed in the questionnaire and this 

jlilVL' <1 11 indi ·at ion or the pcn;cplion to the USC or quality 111ill1llg ' Il1 CI1t prnct ices and 

sys tems. l<' igurc 4. I I shows that about 79% or the respond ·nt s indi '4\IL'd that tilL' 

ron'ii dned th at quality nwnagement sys t •ms hav · b ·en av ·ra 1 ·ly stir ·css lilll intt't•rnted 

into tit · dv'>i gn process in archil ·ctul al firms. 

Fi ' · 4. 11 Success rate of'u·c or quality mana 'ClllCI\1 sysiL'lllS 



This gave a majority view of the success or QMS implementation during the design 

process. J'he study revealed that the quality management systems arc apparently vic\vcd 

ns success f'u l due to ; 

a) Competent contractors who are able to undertake quality building worl despite 

design weaknesses 

b) Lack or knowledge on other means or quality management systems at the 

design stage, hence this success or the use or QMS at the design stage is 

limited to the use of standard contracts and keeping of records as indicated in 

figure 4.1 0 

The usc or quality management sys tems during the design process is limited due to 

lncl · nl' information (on QMS) according to 16% or the respondents and high ·osts (or 

itnpkmcnting OMS) by ll 1X, ofth respondents as presented in Figure '1.12. 

1:i ' · •1.1 1 Harriers to quality improvement 
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l !igh costs were deemed by Lhe key informant to be critical in two main areas; 

a) Training or personnel 

h) C'e-rtifica1ion with relevant quality bodies. 

T~ e l evant training which locally is mainly in the rorm or Continuous Prol'essionnl 

Development (CPD) courses conducted mainly by the Architectural Association or f enya 

(AAK) and the Institute o{" Quantity Surveyors of Kenya (IQSK) in conj uncti on with the 

noard of Registration of Architects and Quantity Surveyors (BORAQS) has seen a 

gradual increase in attendance fees over the years. This cost is seen as prohibitive to 

architects since the CPD courses are conducted severally in a given ca lendar year. 

Furthcrmor , f'or more project specific training in modern building practices, building 

typologil!~ and/or matt!rial technology, one may have to consider attending training out or 
the country. For example, one key inrormanl (architect) had re cntly attended a training 

ronkr-enct; on high rise buildings in Duhai and it cost him 170,000 Kshs ror th' trainin 1 

packa •e ;rlone t;xcludin, air l:m.~ und accommodation. ' f his is out or th' r ·a ·h or m;m ' 

mcllilvcts . 

I· igme 11.11 presents the frequency or training undertakL·n by .11" ·hill' ·ts . !'or thL' 

majority of architects (64%), training is a once a year occurrence. 

hg. 4.1 Training fi·equency 

1110re th n 

twl <' y • r 
1 0 



On the number of personnel who had undertaken any training in quality management 

systems. 54 <1() of'the responclenl l'irms indica lecllhat llwy had HI leas! two personne l in lhc 

firm who had undergone some lorm o[ quality management training as shown in fi gure 

4. 14. 

Fig. 4.14 Number of personnel trained in quality management 

iJilOVC' '5 
13% 

e). ~fll)ll 

On the aspt:ct of' quality certification, seekin' 'I ncditation thnHI'h two In ·.11 hndi~..·s 

who gt Hill th · ISO and S ,s certilication w t' di m• red to hl: :111 1... pt·n. i\ 1.. t' t'l'l..'l'-.t' 

co:-;ting appro. imatdy 700,000K h:;. 



4.6 Factors affecting use of quality management techniques 

The third objective of the study was to identiCy the factors that al 'lect quality 

management during the design process. 

All the respondents indicated that quality systems are applicable in the design or all 

projects regardless of their size, location and type. Nevertheless, certain selected project 

variables were found to have some measure or effect on the design quality as presented in 

Figure 4.15 below. 

Fi g. 4 IS Effect or proj ect variabl es on des ign quality 
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4.7 Summary 

lllc data collected and analysed proJlleclthe architectural linus so as to understand th e 

general lirm sizes, assess the qualifications and experience or the persons Yvho undertake 

design decisions in the firms and the types or projects mainly undertakcn.54% or 
architectura l firms sampled have 1-2 architects, 21% have between 3 and 4 ar hitects 

while 25% have more than 5 architects. The design decisions were undertaken by the 

principal in 58% and by appointed project architects in 21% of the firms. These were all 

registered architects. 

An examination or the understanding of quality as a concept was obtained with tiVX) 

choosing lit ness for use as the main definition or quality. Quality was ll.Jrther assessed in 

tnn1 s ol the areas wh ·rc quality is considered to h • crit icnl during the dcs i >n prnc •ss. The 

sc heme (ksign stage was deemed rno <; t critical at ) 0° o. 1:urthcr to this, the rontnhut ion or 

dl'SI li l qwtfity to OV •raJI building (jll<llity Wil' :tl1<tl)'Sl'd \\ ith 9. 0 'u or thL' I"L'S IHHHklltS 

indicnt ing that design quality contributes more than 50% to th · O\ Tall huildi11 1 qual it . 

I) ·sign quality was lillllld to he al'lected by mainly bri~r a lequacy ( w• u), tim L' all lL'tltL'd 

l(>r the design process ( t 8°'o) and the architects :perience (I gu ~, ) while tktailitll..l In th L· 

ar llitn'b was tken1cd to ht: the high ,::,l w1 ltibutor lu Ill dc~i 'I qtl.llit) Hl",,), 

In liS(.; or quality management sy:-;tcm:-; luring th d"si '11 pro l'SS .til l'l'spnndcnt linliS 

indicalt:d tht: use of' at ka. t one:: too l! s) m \\ ith th m.tjlH it utili zin • h.1sk and 

lllWHlatory tool -s tandard contra "nd r nJ k 1 in . l )th~.:t tllnlit 111 111:1 1t'lllt'lll 

yst 'Ill qt~;tlity pl:111s, mtdit and rtifi un J It lt 111inin1 til ust d, I hi ts 

I ·~pit. th' 'l s "lli )11 h) 7 )O 0 )I lh. I 111.1111 'L'lll Ill 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATlONS 

5.0 Introduction 

This chapter presents the conclusions and recommendations made from the analysis or 

data collected for this research. This is in line with the objectives or this study as 

previous ly indicated. 

5.1 Overview of the study 

'I hio.; study was based on a sample ofarchite turallinns in Nairobi who were stthject ·d 

to questionnaires as lhe primary m 'ans or ohl:lining data. Fmther inl'nrmatinn \ViiS 

'iOtiiTed frolll key inlim1wnts who inclt1<kd an an.:hite ·t, a client ami an en 1 illL'L'r lo piw 

fi11tha i11 depth i11si >Ills and inf"mnwtion wh·re >aps or contradicttons \WI· f'ou11d nut 

lro111 the dnta collected tlli<HI >IJ lhe questionnaires. 

5.2 Cond 1sion .~ 

1 kstgn plays an imporlanl role in the final nchieVL'll1 ·nt of k~irnl ju:tlity tints thL· 

nel'd f(>r designers (archill'Lt.s) to he aw tr < f th n I fl r <) 1: . nd its impiL nwntnlilll\ 

( 1 >indi , .... <Hl4 ). I his i back d up hy th 1111 ll thl l H.t ( t~lll'lllti .1nd till' 

llllflllilllntiS H 1 1 'Cill 'Ill tlllll d 
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4. To come up with recommendations and strategies for quality management 

implementation at the design stage for overall building quality. 

The conclusions or the study bnsed on the findings nnd the objectives are; 

5.2.l Awareness of quality 

From the statistics and data co ll ected, it can be deduced that quality as a concept is 

genemlly understood amongst architects. This reiterated the connotation that quality has 

hc~ll wdl nnderstoocl as a concept since time immemorial but its interpretation remains a 

chnllengc in differing scenarios, in this case the design process. Whilst all architects 

<.~dnowledg d th illlportance of quality in the eventual built produ ·t and mor so alluded 

to quality during the building stage, quality in the design process ·li it ·d vagu answers 

lead in, to the conclusion that the appli ntion or quality at the tk:si ,n sta lt! still r mains 

unckar, 111 isunderstood or vir! ually unknown . 

5.2.1 Awareness of qualit rnauag •m •nt s.•stem. 

wareness or the quality management ·ystem was found to be quite hi ,h but tl \\us 

ll'~ tl il.'tnl to twld<trd C(lfltntct document • nd ket pin ~~r tc ·ot l · .tl~Hl •. ll11s ' ;ts 

nttrihutl:d to ; 

1. the common usc ol the Joint Buildin) C ttn il \pril I')'}'} t•ditillll umditions 

of' contra t in the local lll . tru ti tht• llLtlllt llltlll'lll I dlll'llllll'J\1 

nt 
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5.2.2 Extent of usc of quality management systems and techniques at the design 

stage of construction 

Similarly. the application or quality mnnagement sys1cms W8S l'onnd out to be still 

rudimental and restricted to standard contracts and record keeping which is deemed as 

default and relegates quality management systems to the 1st stage ol' quality management 

evolution- Inspection. This gave an indication that the quality management systems 
currently in use in the local construction industry are those that mainly relegate the 
respons ibility or quality of the built product to mainly the contractor rather than a process 
involving all players in the building process, from the design team to the building team. 
Other suggested quality management systems were found to he not clearly understood 

aiHI hence not applied . Where there was an understanding or the S<Hne, there \Vas no 

cvHIL:ncc to hack the same as attempts to obtain such documents lor any current or past 

projl'cts were ltitik. 

5.2.J Factors affecting qualit management at th <I •sign sta 'es of t•onstrudion 

V,lrioliS factors were identilied CIS ar!'ecting tht.! imp! mentation ol' qual it,' man:l 1l'IIIL'lll 

systems ctl the design stage; 

a) Lack or knowledge or quality Jllilll:lgem 'Ill S) t 'Ill . •t his is aHrihtll d ttl l:tl'k 

ol quality orienttd training l(H· th · en ·nl huildin 1 industry and al-;n 

specilically to the epuratc p ·ci,tliti . 

h) I ark of' under tandin 1 of th dppli tion o1 lll lit Ill 111. 1 l'llll'llt 

th• i •rt t·t ~e. Whil • th ·1 
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d) TTigh costs- The apparent high charges associated with the process or 
certifi cation were indi cated to be prohibitive to the attainment of relevant 
certifi rn ti on o r the cx i<> tence of and adherence to QMS. \~fith the majority o l' 
architec tural firm s hav ing at most 2 architec ts, indi ca ting small 8Stablishm ' nt s, 
the apparent high cos ts may be a deterrent to the use or QMS in the 
architectural f'irms and consequently limit their use in the des ign process. 

5.3 Recommendations 

For success ll.tl integration of QMS into the entire building process, a look at the 
va ri ous parti cipants has to be made so as to ensure the spirit o r TQM which ent ail s the 
invo lvement or all parti cipants into the quality process and building o r quality int o rather 
til nn insp · ·ti ng it in. 

Til l· tTl on tr nen dnti on"i of' til is study are; 

:'1. 1. 1 ( 'hang · in Qualif y <:ullur • 

' ! here is 11 -cd for an indltstry ·wide, and in particular amon 1St m ·lull'cts, ·han 't' in 
ctllitude, !-~l)'k and Cll lture SO <IS [() f'oster an l'I1Vii'Ollllll'l1[ l'Olldll '1\ • ror lltL' 

imp! mentation of' ( 1S at all stages of the nnstru ·tion pro 't'Ss nut rek '.ltt•d to th l' 
building pllasl: al lllC. 'I his \Viii plnL~ the 1\: p n ibility ,)r l]llalit 1,1 111 t 1H1l ' till 
eontractm, hut to other participants, nd takch 1ldl:ls of th" huildin 1 pt~)ll s 
S.J.2 (Jndrr.s landin g of qualil 

It is vnal lor all participant · of' the huildin 
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im J I 'Il l 

. . J .J 0 IS iul t ~q ·a t iu u i ur u t 11 11 It tltlh•ll 

( tu,dll 

Ill Jil 

II 

ll (I I II ll 

u II 

111 I in 1 1rti ul11 till dl si •n tl' :llll It'd 

hi Ill IIHI 

~ I ul J Ill Ill II 

II I 

II 

I t ]U.II i I 



5.3.2 Training 

There is dire need Cor training amongst architects on QMS to facilitate a proper 
nnclerstancling of hoth 1he sysl m · current ly in use and other possible systems which can 
facilitate QC during the design process. 

5.4 Suggested areas for further research 

a) The impact of implementation or QMS at the design stage of construction 
should be inves tigated and hopefully illustrate the positive effects of utilization 
ofQMS, 

b) The impact or implementation of QMS at the design stage under various 
procurement methods should be nndertal en to gauge the effectiveness of' QMS 

in different procurement systems, 

c) OMS training models I(H· nrchitects and their l'ITcctiwncss on implementation. 

5.5 l ,imitafions of the study 

I . ' I ill· study was limited geographical!) to the airnhi area !tiL' 11' lht• time <~nd 

linuncial provisions. 

'I ht: study was limited to the de ign La 1C or the l: mstructilHl ph.l. t as lht nlhl J' 

slagt:s- lt:mler, building and po l

covt:rt:d hy previous rcscnrch . 
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APPENDIX B: QUESTIONNAIRE TO ARCJilT[CTS 

DECLARATION: 

Tl IF INFORMATION COLLECTED TfiROUGTI TI-US QUESTIONNAIIU~ SflALL 
BE TREATED AS CONFIDENTfAL. 

Your assistance in comple1ing this questionnaire will be highly appreciated . 

INSTI~ lJCTJONS; 

PlcasL: ti ·k (V') against the appropriat ' answ ·rand fill in th' d ·tails' h ·r Ill.: 'cSSilr . 

C) uest i Ollllaire o ........................... . 

I Jatc ........................•........................ 



SECTION 1: INTRODUCTION 

.l. Jl ow many architects work in this fi rm? 

l. 1-2 D 
11. 3-4 D 

Ill. 5 and above D 

2. flow many technicians (design support staff) work in this firm ? 

I. l -2 D 
II . l-4 D 

Il l. S and above ~~ 

3. Who in thi s firm is mainly invo lved in the des ign or the proj ect? 

1. Firms' principal 

11. Selected Proj cct arch i lecl 

111. Gradua l<..: ar ·hiltx:ls 

1v. 'J cclmi ·iam; 

v. Combination of any of the above 

,1_ What criteria do you use in selecting the per.snn to undert.tkl? lh~.: d~..·sipn \\ llrl ? 

5. Wh:tl 1yp · cd' projt:ct are you 111 in! I in 1! I • m. 

I. . icl Ill i' I 

11. 

Ill . ( llh 'I ....... . 



Sl~CTTON 2: QUALITY AND QUALITY MANAGEMENT SYSTEMS 

6. In your opinion, against a scale of' 1-5 (where I is the lowest and 5 th highes t) , 
how do the f'ollmving tf'rms define quality? 

-------, TERM 2 3 4 5 
---1·-----1-------

Fitness for use 
---- ---· ---- ---·-- ----1 Value for money 

- -----
Customer 

satisn1ction 

/\esthetic valu 
--- ----- - ~~- ----l)urability 

- - --~ ~. - -

·; l)o you think tlwt qunl ity is important at the <ksign st~lge or construct ion? 

YI·S I_ J NO ,._j 

R. What in you r opinion is design qualit ·? 

1) . t what stage of' the design process is desi ln quality most rritir:ll'.1 

I. 

II. 

Ill. 

Concept/Outline proposal ~La 't> U 
Scheme design stage 0 
lktail / pro luction lllge D 

)'(II think th H lh n JU.llit 1 It\ in th • 1l\ ( 1.tll qtt.llit ol 

tl · ,,nlJ · t · lluillin •·. 



11. On a sca le of l-6 (where l is the minimum and 6 the rnaximum), what do you 
think contribu1es most to a quality design? 

TERM 2 3 4 5 6 
- . 

I hie!' adequacy 
---- ---1 Time for design 

Architects 

expenence 

Clear drawings/ 

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

specifi ca tions 

nuildabilit y 

Contrib11tion of other 
---·~ 

consu ltant s? 

I , . I() what t:.Xll' tlt in your opinion (Oil a scak or 1-\ \\hl'IL' I is tilL' minillllll\\ i\t\(1 • 

till' ltta · illllllll) do till' rollowin• aspects COIIlrihlltL' to loW d •si 1 11 lJlllllil ? 

-----.-- - --TFRM ") 

(,~ck of prop<.:r communication 

ln su! !icient detailing 

I ksign variations 

L:~ck ol dc:tailcd 

h11ildin • 111a1 t i, I · ·1u I pr 

II I lll IIIII 



14 . A quality management sys tem is defined as a management process that ensmes 
that products and services are designed, developed, produced , delivered and support ed to 
f\1lly meel custom ers' expect FJt ions. 

a) Does yom firm have any management system to ensure design qLnlity? 
YesCJ No CJ 

h) Tf' so, which one (or more) of the following tools/systems most closely repre ents 
the quality sys tcm/s used in your lirm? 

-----------~--------~ QlJALlTY SYSTEM/TOOL 
----------1------Quality Certification (TSO, SGS 

etc) 

Use or standurd contracts 

<)uality Mil ntt<lls 12 

Ouality Plnn "i 11 

Ouality udits 1
'
1 

Keeping ol record · 

C) Wll'lt tools/ S)"' tcms, in your opinion, an.· applicahk 'll till' Cnllo\\'illl1 s l:l"l'S or 
des ign'.' 

1. Concept/Outlim: propo al ta ~.: ......................................................... .. 
II. Scheme dc ign ta ·~ 

Jl A JUIIII Ill 11111.11 I Ulll Ill lh I I I ld 

Ill llll II Ill 

II 

IIJ II 11 flh Jll.llll 

1111h llllJI 111 nt •ll' n nl 



Ill. Detail/ production stage 

cl) What other systems or tools cHn be used, in your opinion, to achieve design quality'. 
1. 

11. 

I J I. 

d) Based on your experience and opinion, to what extent do you think quality is/has 
been int egrated into the design process in architectural firms? 

1. Successfully D 
II. 

iii . 

I\'. 

Averagely successfu l 

lklow uvcr<Jge 

Poorly 

D 
D 
l~ 

l') In yolll' opi ll ion und experience, how do you mea ·ur · I h · ·ust omcrs' e PL~l' l nl ions 
and l'VClllllid satisl'ac tion ol' a building d si 1 11 in lin with the tiL•Iinition ol' a l)lllllit\ 
lllill wgcm en t 

systcn1? .................................................................................................................................. . 
............................................................................................................................................ 

I) c >n a scale of' 1-5 (\ here I i th mmtmum md: till ma inmm), r.tnl · in (lnkr ol 
111 1 it thl' har ricr to improvin • d • i •n utlit '. 

1. I fi •h cost ol qutlity ' l ·n s 

11. La k ol i 11 ( rm 11 i ,. 

iv. 

\ J1111ltlll i [ 

th I 

Jll lal hJ II lh 



17. II' no , what factors inlluence the application or quality management systems 111 
di ITcrent pro.i ec t des igns? 

IV . 

v. 

VI. 

VII. 

VIII. 

18 . It h <:~s been not ed that training in quality sys tems is critica l lor all workers. 
a) I I ow many designers in this firm have undertaken any training in quality 

sys tems? 

h) Is tmininr a co llliHllll!lll ol'your ca ll·ndar activitil's'.1 

Yl!s I_ ] No [_ ] 

c) II yes, how orten do you train de igners in qualit_' S)'Sh.'lllS'~ 
I. <>nee a year D 

II. Twic~: a year 0 
Ill. 1 lore than twk • ., ' r 

iv. ( lthl'l 

I'J. 111 tHir ,pini n , ' h '' i 1h I ( lh I dill II il II tl( I ll jl'l' l 



APPENDIX C: INTERVIEW SCHEDULE TO SELECTED 
ARCHITECT 

DECLARATION: 

TIIE INFORMATfON COLLECTED TlfROUGIJ TIUS INTERVIEW STIALL BE 
TREATED AS CONFIDENTIAL. 

Na tn e or interv iewer. ... .. ... ..... ....... .. ... .. ... .... ............. ..... .......... ...... ......... ....... ....... ........... . 

l~ es ponde nt s' nHm e (Opti onai) ................. ................................ Dnlc ............................... . 

I . Wh at are yo 11 r qt1 ali fi ·a t ion-; as p ·rtain -; to rc hi t ·tur ·? 
l. 

II . 

Ill. 

I\. 

-· !l ow long huvc you pra ti ·d. 

··············································································· ........................................................ . 

I I<\ nHIIl) builtin' 1• 

( lllllJ kt 

( )J I( Ill I 

St Ill I 



4. !Tow many projects in the following ca tegories have you undertaken in the same 
duration? 

Commercia l. ..... ... ..... .. .. ..... ................. . 

Res iden ti al. ........ ....... ... .. .. ... ....... ........ .. 
Government. ....................................... . 

4. 1 low have your services as an architect been procured? 

~.Whi ch method hHs y ield t>d more projects than the res t? 

6. Which of' the following methods or rrocurl!mtnt for construction hav, ynu utilized 
in yo ur yeili'S 01' rraclise? 

i. ' I r<~ditionul 

ii . l >esign Build 

iii Managelllt'nt Contract 

j, . ( onSlrtiClioll M<lltrlgt:ntelll 

v. l' rogra111 / l'roj ect nHtJHl 'elllent 

vi. < )t hl'rS 

7. llav"' yo11 IHtd lillY r p ·~t li nt . 

... . . .. . . .. . . . . . . . .. . ... . ..... .. . . . . ... . . . .. . .. .......... ....... ... ... ... . .. . . .. ... ...... .. . . ..... ....... '' ... ' ... '.' ................. ' .. 

x. In • u1 puu n, ' hIt 1 th I !Ill ti 11 i 1 I II ',1' 

...... 

I , ar lut lll r I Ill th h f tl lualt 
I II IIIII 



10. To what extent do you think that the design plays on the quality of' the en tire 
building'! 

11. What in your opinion is design quality? 

12. Ilow in your opinion, do you think one can measure design quality, it being more 
subj ective rather than objective? 

1 l. Wlwt wo11ld th en he the measures of desi '11 qualit y? 

I ... . ........ .... ... ... .. ........ . . .. .......... .. .. .... . ......... .. . 

II ................ . ..................... .. ......................... .. 

111 ......................................................... .. . .. .... . 

IV ................................................................. . 

I I Wh o do you thi nk is the he t mea urem"nt of le 
i. C' I il'lll 

ii .1\ r ·lti t ·ct 

iii l ~ n,in · ·rl'i 

i .< olllt 11 r 

v. l'uhli 

vi 1 lth 1 



16. What problems have you encountered in quality management at th e des ign stage? 

17. What in your opinion is the contribut ion oC other designers (structural and services 
engineers) to the overall design quality of a project? 

18. What measures do you think can be used to ensure that design quality ts met 
during design-

a) by the architects? 

h) n y ot h~r consultants? 

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

I <J . Wlwt obstacles have you percei\ ed do you p rceive ther , to IK· in till' 
implementation or quality management ·yskms in architectural linns an I in th ·ir use nl 
the dl!sigJ 1 s t ag~.:? 

! .......................................... . ...................... .. 

11 ................................................................. .. 

Ill. ................................................................ .. 

iv ............................................................... . 

''· .............................................................. . 



APJ>ENDrX D: lNTI~RVIEW S HEOULE TO CLIENT 

OECLA RATION: 

TilE fNFORMATJON OLLECTED TIJROUGll THTS INT ·RVIbW SHALL BE 
TREATFD AS CONFIDENTIAL. 

N (,. . an1 c o JntervJ ewer ......... ..... .. ......... .. ......... ........... .. .... ............................... ... ....... ......... . 

Respondent s' name (Optional) .... .................... .... ..................... Date ......... ....... ... ........ .. .. . 

I . I low many building proj ·c ts have you undertaken in the las t 10 ' Lill'S? 

········ ····· ·· ····· ······ ·· ··· ·· ······· ·· ···· ··· ·· ···· ······· ·· ··· ···· ····· ·· ······· ·· ·· ··· ·· ····· ··· ··· ········· ····· ·················· 
} . Wllal is )'Otlr prdi.•tT ·d Ill ·thod of' pro ·urin' the s ·rvi . ·s or <lll ill'l'ilitl:l'l'.1 

.................................................................... ...... ................................................................ 
~ \\ hy is th l' abo ve m e thod ) our prell:n •d ·!wire'.' 
........................................................................................................................................... 
1. ' I h ~ client provid s the I)J'iel to tht IlL hitc t. t ' h 11 ptlinl dn .'tm l'llSttrl that thl' 

a rc hitect has all the inform a tion rl!qllill.: d '. 

····································································· .................................................................. . 
. . !IIJ \\ do y ou ""· 'Jl.ti n th tl II lll 1 )llil Ill nt 1 Ill t I th l tlh it 101 

. ·························· ............. . 
(, \ ' It tl i 

7 \ 

II 

Ill 



v .................................................................. . 

8. What wou ld you describe to be a quality design? 

I .............................. . ................................... . 

II .................................................................. . 

Ill . .. ............................................................... . 

IV ........................................................ .......... . 

v. . .. " ...... .. .. " ... "." .. " "" ... " " .. """." .............. . 

9. I Tow do you ascertain the quality o[ lhe design? 

I 0. Wlwo.;t· percept inn ol' desie,n qualily would you consider most valuable? 
i.Clicnt 

ii . Architect 

iii .( '(>ntractc>r 

iv . Public 

v.Otller 

I I . I )o you undertal ·e th' work or evaluation or the design per~wnall) or do you 
procun: the services ol another professional advis{n'.' 

····· ·· ···································· ······························································································ 
12. What rlHtlkngt!s, if any, hav you t>llullllllered with quality durin_' till' tksi 1 11 

......................................................................................................................................... 
It Who i11 your opinion i 111 

i. ( 'I i ' Ill 

i i. )\ 1 hi I 

iii I ' I • ill 'I 

iv 1 mtr 1 

I llh I 

lll Ill· lit • tll till l'tltllpktcd huildin •'.1 



APPENDIX R: INTERVIEW SCHEDULE TO ENGINEER 

DECLARATION: 

THE lNFORMATfON COLLEC'l ED TTIROUGII THfS INTERVlE\V SilALL BE 

TREATED AS CONFIDENTIAL. 

Nan1e or interviewer. ...................................................................................................... . 

l(espondents' name (Optional) ................................................. l)ate ............................... . 

I. What arc your qualifications ns pertains to Engineering? 

I. ·································································· 

II .................................................................. . 

Ill .................................................................. . 

I\' . . .........................................................•....... 

v. ·································································· () \ 

2. I low long havt; you pracli cd'.1 

········································································································································ 

l. lim-\ lll<tll) I 11il lin • pt' ,j n it tl l.t 1 

( ll111pl ·h:d ............. . 

<Ill c in ' 

I II II II Ill lh \Ill 

lur 111 n'' 

llllll I Ill 



- -~ Governmenl. ....................................... . 

5. Do you work with particular architects or any? 

6. What in your opinion is design quality? 

7. 1 Tow would you rate the design quality or an architect's work- (measures and/or 
characteristics of' <1 quality design)? 

X. Wilal do you perceive lo he tile responsibility or the ar ·hitect in l'l1SIIring quillit I HI 

tlw (ksig11 stag ·'? 

········································································································································ 

<) Who do )'(Itt think is the he::. t tll ea::. uretueut of de i •n qual it _'.> 

J.(li etH 

ii . Architect 

ii i. Enginct rs 

iv.<'onlt H tor 

v. Pll hliL 

vi c ll h ·r 

10 Ill Ill 

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



1:... . - 11 . What problems (if any) have you encountered with architectural des ign quality? 

12. What in yo ur opinion is the contribution or other des igners (structmal and serv ices 
engineers) to the overall design quality or a project? 

I J. What measures do you think can be used to ensure th at design quality is mel 

during des ign-

a) By the nrchi tects? 

h) By other consu ltants? 

········································································································································· 

Til I YO U 

\ 


