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ABSTRACT

This research study stems from the opinion that, there is a need for those
mdividuals and parties who use the services of the Turkish construction mdustry,
both building and civil engineering, and those that are engaged in one or other
facets of it, to be involved with social implications of the problem of post-
contractual changes, as well as technical. This study therefore attempts to look at
a wide range of aspects of the project performance (in client terms), from the
point of view of a socio-techmical approach, with special regard to post-
contractual changes and the interrelatedness of the social system with project
performance.

Defined as changes to design after the letting of contracts, changes have been
one of the major causes of poor cost and time performance, reportedly. In the
literature (studies in this area were all foreign), previous approaches to the
problem had mainly concentrated upon the potential technical solutions. Within
the context of this study, both technical and social systems of a project were
considered to influence the incidence of changes. The nvestigation mainly sought
to determine the influence of interpersonal working relationships upon the
incidence and effects of changes.

Reviewing the literature about the research objectives, it was found that, studies
in this area were all foreign. However, the premise of this study was to test or
mvestigate these previous findings through the Turkish Building Industry, in the
research process. Meanwhile, in the research process, it was very hard to hold the
contextual variables constant due to the lack of standardization of contract types
and formal procedures in our Industry. The technical system was found to be
handicapped from the changes point of view, and urgent steps should be taken.
The deficiency in the technical system, was tried to be supported by the social
system, however, most of the time, it caused potential prejudice on the members
and this affected the relationships and performance of projects in a negative way.

The technical and social aspects and backgrounds of the changes were given in
the literature review. A case study strategy was used, because, this enabled to
search the variation phenomena within its whole context. Instead of hypothesis,
propositions were set to investigate, as the study was a qualitative one.
Interviews, content analysis and the Fundemantel Interpersonal Relationships
Orientation - Behaviour (FIRO-B) Inventory were used, in order to gain access to
the necessary social and technical data.

The results were presented as intra-case and cross-case analysis, and conclusions
"were made. After summarizing the conclusions, recommendations for industry
practice were given.



DEGISIKLIKLER VE PROJE PERFORMANSI UZERINE
(KISILER ARASI ILISKILERLE)
SOSYO-TEKNIK BIR ARASTIRMA

Sozlesme sonrasi tasarm degisikligiyle giindeme gelen “degisiklikler”, projelerin
maliyet ve siire performansmi diigiiren baglica sebep veya potansiyel faktor olarak
belirtilmektedir.  Literatiirde, bu probleme ana yaklagimlar, potansiyel teknik
coziimler olarak yer almaktadir. Oysa ki farkh bir yaklagimla, bina siirecini biitiin
olarak ele aldigimizda, bunun sosyo-teknik bir siireg oldugunu ve degigikliklerin
de biitiin bu siire¢ iginde, hem sosyal, hem de teknik sistemle igige yeraldigim
sOyleyebiliriz.

Bu aragtirma projesinin amaci, “degisiklikler™, iginde yeraldigy baglamsal
degiskenlerden ayirmadan, projenin teknik ve sosyal sistemlerinin “degigiklikler”in
gergeklesmesindeki etkilerini incelemek, sosyal sistem iginde yeralan grup
elemanlarmm ve proje ekiplerinin birbirleriyle olan kargihkh iligkilerinin ve
uyumluluklarmm, degigikliklerin uyarlamgmda, sonuglarinda, dolayistyla proje
performanst {izerindeki etkilermi, teknik sistemi de gozardi etmeksizin
aragtirmaktir.

Onemle belirtmek gerekir ki, bu ¢alismanm literatiir arastrmasi boliimiinde
yeralan bilgiler yabanci kaynaklidir. Konu ile ilgili daha o6nce yapilmig
aragtrmalar, bulgular ve kombinasyonlar igigmda, bunlarm Tirk Ingaat
Endiistrisi’ndeki durumlari aragtrma béliimiinde ele almmugtir. Ne var ki,
geligmis tlkelerde tamamen oturmug ya da gerekliligine gok onceden parmak
basilmig birgok konu, iilkemizde heniiz uygulanamamaktadir. Bunun en 6neml
sebepleri arasinda, ilkemizin her alanda gelisme siirecinde olusu ve gesitli
hiikiimet politikalan verilebilir.

Ingaat endiistrisi tiriiniiniin niteligi agismdan diger endiistrilerden oldukga
farkhlagmaktadir. Ingaatta iiriin tektir ve yerine 6zgiidiir. Tasanm her seferinde
yeniden baglar ve seri iiretim s6z konusu degildir. Proje ekipleri her proje igin bir
kereligine belirli bir siire igin bir araya gelir. Boylece sonug olarak, ingaat
endiistrisinin  {iretimsel, organizasyonel ve s6zlesmesel yo6nlerden diger
endiistrilerden ¢ok farkh oldugu goriilmektedir.

Ingaat endiistrisindeki organizasyonel aragtirmalarda kullamlmak iizere birgok
farkl konseptler geligtirilmigtir. Bunlardan biri olan “sosyo-teknik” konsept, insan
iligkileri akimryla giindeme gelmis, sosyal sistem iginde yer alan sahislarn 6nemi
organizasyonun teknik sistemiyle birarada vurgulanmigtir. Bu yaklagimla gevresel,
sosyo-psikolojik ve teknik faktérler bir araya getirilmigtir. Proje iiyeleri, proje
kapsamundaki rolleri, yerleri , iligkileri ve beklentileriyle sosyal sistemi
olugtururlar. Bina siireci agik bir sistemdir. Sosyal sistem galuslardan, teknik
sistem ise ekipman, teknik bilgi, sozlesmesel diizenlemeler gibi elemanlardan
meydana gelmigtir.

Binalarmn insanlar i¢in, insanlar tarafindan, insanlara hizmet amaciyla tasarlandig
diigiiniiliirse, sosyal sistemin 6nemliligini goz ard1 etmek imkansizdir. Biitiin bina
siireci sosyal sistem tarafindan etkilenir ve bu siire¢ de doniisiimlii olarak sosyal
sistemi etkiler.
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Proje organizasyonu alt takimlardan meydana gelir. Yiiksek proje performansi
igin, skt ekip g¢aligmasi, ekibin birbirine baghlgi, birbirleriyle uyumu ve
igbirlikgilik ¢ok oOnemli bir faktérdiir. Proje her ne olursa olsun, proje
organizasyonu ii¢ ekipten meydana gelir : malsahibi, tasarimer ve uygulayict
Sozlesmesel diizenlemelerle sadece bu guruplarm bir araya geligleri farkhilik
gosterebilir.

Yapilan sozlesme, bu sdzlesme iginde yeralan tamimlar, 6deme sekilleri ve
ozellikle sozlesme tipleriyle belirlenen proje organizasyonu ve roller ve
sorumluluklarm dagilimi, “degigiklikler” iizerinde gok etkilidir. Projelerin zaman
ve maliyet performansimi olumsuz yonde etkileyen “degisiklikler”, potansiyel bir
faktor olarak incelenebilir ve ¢ogu zaman da kagmilmazdir.  Degisiklikler
problemini ele aldigmmizda, projelerin bu yiizden siirelerinin  uzadigm,
odemelerinin geciktigini, maliyetlerinin arttigmi, proje ekiplerinin hukuki yollara
varan uzlagmazliklara digtiiklerini s6yleyebiliriz. Degigiklikler, ortaya g¢ikislan ya
da gerceklesmelerini etkileyen baglamsal degigkenleriyle incelenebilir ve gesitli
sekillerde smiflandinlabilir. Bunlarm yam sira, degisikliklerin iletimi ve bu iletigim
stirecinin degisiklikler problemi tizerindeki 6nemi goz ard1 edilmemelidir.

Degisikliklerin meydana geligini ve niteligini etkileyen baglamsal degigkenler
literatiirde :
malsahibi tipi
proje ekibi organizasyonu
bina tipi
bina maliyeti biiytikliigi :
yiiklenici se¢im yontemi
s6zlesme tipi
olarak verilmigtir. Bu degigkenler, arastima bolimiinde g6z Oniinde
bulundurulmugtur. Tasarmm degisikliklerinin ortaya ¢ikmasmdaki etkenler ise:

o biitge

¢ teknoloji

® siire

e saha

e kanunlar

o sosyal (fikir degigiklikleri)’ dir.

Degisiklikler ayrica yonetimsel ve ingai degisiklikler olarak iki gruba aynlabilir.
Yonetimsel  degigiklikler, malsahibi tarafindan  yiikleniciye  bildirilen
degisikliklerdir. Bu tiir degigiklikler, gogunlukla mali konular ve ig programiyla
ilgilidir veya bunlan etkiler. Insai degisiklikler, ingaat ile ilgili anlasmazliklarm
baglica sebebidir. Malsahibinin yapmig oldugu ya da yapmakta geciktigi bir isin,
yiiklenicinin igini etkilemesiyle giindeme gelir. Insai degisikliklerle ortaya gikan
anlagmazhklarm ¢ogu, plan ve malzeme spesifikasyonlar1 konularmda
yogunlagmaktadir. Sozlesmede yer alan maddeler her ekip tarafindan farkh
yorumlanabilir. Bu yiizden sozlesmede yer alan maddelerin agik olmasi, 6zellikle
degigikliklerle ilgili maddelerin yeterli ve tam olmasi gok onemlidir. Insai
degisikliklerden kaynaklanan anlagmazliklari 6nleyebilmek igin en etkili yol, is
kapsammun detayh ve dikkatlice hazirlanmig olmasdur.

Degisiklikler hangi tiirden olursa olsun, neden kaynaklamrsa kaynaklansm, proje
performansmu etkilerler. Cogu zaman da proje performansm etkileyen potansiyel
bir degigken olarak yer alirlar. Projelerde meydana gelen maliyet ve siire
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taleplerinin, mali aksakliklarm, uzlagmazhklarm ¢ikis noktasi olarak
gosterilmektedirler.

Degisikligin s6z konusu olmadig1 proje yok gibidir. Bu gergek, sozlesmede yer
alacak degigiklik tanimlarmm oOnemini vurgulamaktadir. Formel degisiklikler,
yazih formlarla iletilirler. Boylelikle denilebilir ki, degisiklik emirleri, sahada
meydana gelmek tizere olan bir takim degigikliklerin gerceklestirilebilmesi igin
formel ve informel sistemin birlegtigi noktada yer alirlar. Bir dgisiklik emri, kendi
bagina kiigiik bir s6zlesme olarak almabilir ve orijinal s6zlegsmeyle kanuni yénden
birlesik olarak degerlendirilebilir. Degigiklik emirleri, s6zlegsme imzalandiktan
sonra giindeme gelir ve sozlesmede degisiklife sebep olur. Bu yiizden,
degisikliklerin sonug etkileri mal sahibi ve yiiklenici tarafindan degisiklik
emirleriyle karsihkh olarak belirlenmis ve kabul edilmig olur. Fakat yine de
degisiklikler hig farkedilemeyen sekilde bagka igleri etkileyebilir ve bu sebeple bir
¢ok anlagmazhiklara kaynak olabilirler.

Degisiklik emirleri sosyal ve teknik sistemin birlestiZi noktada yer alirlar,
sozlesme tutarmm, 6deme planlarmm, bitim siiresinin veya plan ve projelerin
degismesme sebep olabilirler. Degigiklik emirleri i¢in hazirlanacak formlar, bu
formlarmn igerigi ve prosediirler ¢ok dikkatlice olugturulmaly, her tiirli detay ince
mce iglenmelidir. Sézlesmede yer alacak tamimlann agikhg ve yeterliliginin
onemini burada bir kez daha vurgulanmak gerekir. Bir degisiklik formu
hazirlanirken iginde 6nemle belirtilmesi gereken bilgiler sunlardir:

o degisiklik emrinin tanimi

degisikligm agiklamasi

degisikligin sebebi

sozlesme tutarindaki degisiklik

birim fiyatlardaki degisiklik (eger varsa)
sozlesme siiresindeki degisiklik

ikincil etkilerin olduguna dair a¢iklamalar
malsahibi ve yiiklenicilerin onaylar1.

Ortaya ¢ikan degigikliklerin uygulanabilmesi igin, degisikligin degisiklik
emirleriyle iletilmesi gerekir. Her tiirhi iletisimde oldugu gibi, degisikliklerin
iletimi de bir siireci igerir. Bu iletigim siirecinin baganyla tamamlanmasi
degisiklikler probleminin en 6nemli agamalarindan biridir. Her ne kadar bu
letisimde kullanilan degisiklik emirleri 6nem tagtyorsa da, bu iletigim siirecinin her
evresinde yer alan kigilerin ve bu kigilerin davramgsal uyumlulugunun
degisikliklerin problem yaratmasmmda veya problemlerinin ¢éziilmesinde ¢ok daha
etkili oldugu distiniilmektedir. Kullanilan sozlesmesel diizenleme hangisi olursa
olsun, sosyal ve teknik alt sistemlerdeki ig iliskileri ve bu iligkilerde esneklik alani
daima sz konusudur.

Degisikliklerin iletiminde kullamlan “degisiklik emirleri” de, degisiklikler gibi
cesitlere ayrilabilir. Yazh ya da sozlii olarak diizenlenebilir. Ietisimin formel
(vazih) ve informel (s6zlii) olarak , veya karma kullamminm kisiler arasi iligkilerde
ne derece etkililifi varsa, “degisiklik emirleri”nin de sozkhi iletimi, konuya agikhik
getirmesi ve tepkileri lgmesi agisindan yapict olmakla beraber, yazih iletimi de o
derece gerek ve sarttir. Boylelikle onerilen karma iletisim, degisikliklerin hem
yazih hem de sozlii olarak iletilmesidir. Kigilerin 6ncelikle kullanacaklan sozlii
iletisimde birbirlerinin tepkilerini olgmeleri, ardmndan da yazh iletisimle
degisikliklerin formel yollarla belgelenmesi gelmektedir.
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Degisikliklerin sonucunda ortaya ¢ikan problemler ve dolayisiyla diisiik proje
performansmda sosyal sistemi olugturan ekiplerin birbirleriyle olan iliskileri gok
onemlidir. Bu gruplarm, sorunlan g¢ozmeye, uzlagmaya yatkmhklar, grup
dinamiklerinin kigiler aras1 davramgsal uyumluluklari, proje performansmi
arttirmakta, en azmdan, degigiklikler sonucu meydana gelen anlagmazhklan
azaltmakta ya da uzlagimi kolaylagtirmaktadir. Kigiler birbirleriyle davramgsal
olarak uyumluysa, teknik prosediirler de daha kolay ve g¢abuk iglemektedir.
Dolayisiyla informel ve formel iletigim birarada yiiriiyebilmektedir. Aksi takdirde
formel prosediirlere yapisilip kalinmakta, sorunlar giderek daha karmagik hal
alarak uzlagmazhklara veya yasal yollara varan anlagmazlklara kadar gitmekte,
proje performanst olumsuz yonde etkilenmektedir.

Rollerin ve sorumluluklarm tammhh@ da, kisiler arast iligkilerde ve
uzlagmazhklarm meydana geliginde etkilidirr. Bu arada kullamlan sézlesme ile
gindeme gelen organizasyon semasi, bu gemayla tarif edilen sozlesmesel ve
hiyerargik iligkiler de énemlidir. Ancak yine de, teknik ve sosyal alt sistemler
smrrlan iginde, is iligkilerindeki esnekliin ve davramgsal uyumlulugun proje
performasi agismdan gok 6nemli etkileri olmaktadur.

Bu aragtirma projesinde, sosyo-teknik bir konsept kullanilmis, ve sosyal sistem
iginde yeralan proje ekiplerinin, gruplarm ve kigiler arasi iligkilerin 6nemi ve
etkililigi aragtmimistir.  Aragtirma kapsammda durum-gahgmast (case-study)
yaklagmm1, anketler, proje igerik incelemesi ve FIRO-B adh bir davramsgsal
oryantasyon envanteri kullanilmigtir. Durum ¢ahgmasi, degisiklikleri iginde
yeraldiklar1 baglamsal degigkenlerden koparmadan incelemeye olanak sagladig
igin uygulanmigtr. FIRO-B kigiler arasi davramigsal iligkileri ve uyumlulugu
Olgme envanteri, sosyal sistem iginde yeralan ekip elemanlarmm birbirleriyle
uyumunu-gegimliligini 6lgmede kullamimagtir.

FIRO-B ilk olarak 1958 yihnda Schutz adh bir psikolog tarafindan
hazirlanmugtir. Psikiyatrinin en eski teorileri ve birgok kuramiyla kargilastirmah
olarak 1958°den bu yana incelenmekte ve uygulanmaktadir. Ozellikle yénetim
alaninda yurt diginda yaygm bir gekilde kullamimaktadu. Sonuglar dogru ya da
yanhg, olumlu ya da olumsuz, iyi ya da koti olarak degerlendirilmez.
Degerlendirme kargilagtirmahdir ve basit bir aritmetik iglemle yapilir. Firo-B,
kigiler arasmdaki iligkilerdeki ihtiyaglar gu ii¢ alanda incelemektedir: gurup olma,
kontrol ve sevecenlik. Her ii¢ alan i¢in bir beklenen bir de ortaya konan olmak
iizere iki skor belirlenir. Béylece alt1 adet skor tablolanir ve her sahsm skorlar
digerlerinin skorlartyla kargilagtinlarak uyumluluklarma bakilir. Bunun i¢in baz
gegimlilik formiilleri kullanthr. Onemle belirtmek gerekir ki, ingaat endiistrisinde
yonetimsel alanda bu ii¢ boyuttan sadece ikisi kullanilabilmektedir. Bu iki boyut
grup olma ve kontrol boyutlanidir. Firo-B’de belirtilen bu ii¢ boyut her sahsm
kigiler arasi iligkilerindeki temel ihtiya¢ alam olarak belirtilir. Kigiler arasi
davramglardaki ihtiyaglarm bu li¢ boyutun hangi noktalarmda oldugu belirlenerek,
grup igi veya kigiler arasindaki iligkileri buna gore yonlendirmek, bir takim
onlemler almak miimkiin olabilir.

Aragtirma kapsammdaki durum-gahgmalarmm segiminde, literatiirde yeralan ve
degisikliklerin gergeklesmesinde etkili olan faktérler sabit tutulmaya gahsilmigtir.
Boylelikle, sosyal sistem , iletisim ve iligkiler iizerinde yogunlagmak ve durum
¢alismalarim birbirleriyle kiyaslamak miimkiin olmaktadir. Malsahibi tiirii, proje
ekip organizasyonu, bina tipi, bina tutan, yiiklenici segme yontemi ve sozlesme
tipi ve yapisy, literatiirde, degisikliklerin gerceklesmesinde etkili olan faktorler
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olarak belirtilmektedir. Baglangigta bu faktorleri, teker teker inceledigimizde,
Tiirk Ingaat sektoriinde timiini birden sabit tutmanm olduk¢a zor bir i oldugu
soylenebilir. Bunun en énemli sebebi, sektérde kullamlmakta olan ¢ok ¢esitli ve
birbirlerinden g¢ok farkli s6zlesme tiplerinin olmasi, kisaca, standart sézlesme
tiplerinin olmayisidir. Sosyal sistemi ve iletigimin etkililigini incelemek amaciyla,
bu faktorler, Bagbakanlik Toplu Konut Idaresi (TOKI), Halkah II.Etap Toplu
Konut Projeleri incelenerek sabit tutulabilmistir. Ne var ki, s6zlesmeler kendi
iglerinde tip olmalarma ragmen, iilkemizde ingaat sektOriiniin nabzimi tutan ve
proje ekiplerinin ve iginde yeralan tiim katilmcilarm haklarmi gozeten standart
sozlesmeler hazulamakla gorevli, gerekli profesyonel kuruluglar veya komiteler
olmadig: igin, sektordeki sézlesmeler, oldukga eksik ve yanlhidir. Bu da, sosyal
sistem iizerinde, ¢ofu zaman baglangicmdan olumsuz bir potansiyel etki
yaratmaktadir. Cogu zaman da, teknik sistemdeki agikliklar ve yanhghklar, sosyal
sistem tarafindan desteklenerek kotanlmaktadir. Sonug olarak degisikliklerin
gergeklesmesi ve sonugtaki etkilerinde, proje performansinda, sosyal sistem
oldukga etkili olmaktadir. Birbirleriyle davramgsal yonden uyumlu gruplarm proje
performansmm (malsahibi terimleriyle) ve uzlagimciiginm daha yiiksek oldugu,
projenin daha az anlagmazlikla sonuglandig veya uzlagmazhiklarm daha kolay ve
sorunsuz ¢oziimlenebildigi goézlemlenmigtir.  Aragtrma sonucunda ulagilan
sonuglar, bu dogrultuda olmugtur.

Bu aragtrma projesi kapsaminda, niteliksel bir ¢ahgma siirdiiriilmis ve
hipotezlerin yogun bilimsel anlam tagidiklann diigiiniilerek, proje objektifleri
1s1gmda, bazi 6nermeler olugturulmus ve incelenmigtir.

Sonug olarak, Tiirk Insaat Endiistrisi’nde, degigiklikler ve proje performansmi
da oldukga etkileyen, sosyal sistemi biitiinleyen ve sosyal sistem tarafindan
desteklenen teknik sistem iizerinde 6nemli gahgmalar ve revizyonlar yapilmasinm
gerekliligi ve bunlarin neler olabilecegi tartigilmis ve sosyal sistem iizerine ve
sosyal sistemin teknik sistem tizerine déniigiimlii etkileri vurgnlanmugtr,
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CHAPTER 1

INTRODUCTION

1.1 THE RESEARCH PROBLEM

Defined as changes to design after the letting of contracts, changes had been
alternatively described as “the most vexatious area of contractual relationships...too
many and...too cheap”, and as “endemic to the building process”. Contractors, it
was reported, believed that they were being inadequately compensated for the
disruption and other costs caused by changes.

Changes have been considered specifically that they have been associated with
poor performance, and viewed both as a cause and as an effect of such poor
performance (project performance predominantly has been taken to mean client
satisfaction in terms of cost, time, and quality). They cause claims, delays, disputes
and conflicts, thus, poor performing projects.

Changes were not only providing difficulties for contractors in terms of
estimating and planning construction work, and for clients in predicting and
controlling construction costs, but also were having detrimental effects upon
working relationships.

In the literature, previous approaches to the problem, had mainly concentrated on
potential technical solutions. The premise of this research was that, both technical
and social systems of projects influenced the incidence and effects of changes.

Reviewing the literature, it is very important to note here that, the studies in this
area were all foreign, however, these findings and suggessions are proposed to be
tested or investigated to the Turkish Building Industry, through the research

process.



1.2 SCOPE AND OBJECTIVES OF THE RESEARCH

The technical and social systems of the building process was mvestigated with
particular attention to changes. Afier the literature review, it was proposed that
working relationships and compatibility of the groups and members at the project
team, affect the incidence and effects of changes and conflict resolution, hence the
project performance.

A socio-technical approach was conducted, as changes were affected by both the
technical and social system of the building process. In the literature, previous
approaches have been considered to be tecnical solutions. The premise of this
research was that, both technical and social systems of projects influenced the
incidence of changes. However, within the poorly constructed technical nature of
the system in our developing construction industry, social system was more
emphasised, because it was investigated and reported by the participants that, the
technical difficulties were contributed by interpersonal working relationships. The
objectives established were as follows: ,

1. the social system - to investigate the interpersonal working
relationships (within project teams) and to determine the influence of these
relationships upon the incidence of changes and project performance (in client
terms), and,

2. the technical system - to investigate the defficiency of the technmical
system, with particular emphasis being placed upon the sources, causes and
effects of the changes through contractual arrangements.

How these objectives were developed and operationalised is the subject of

Chapters 2 and 3.
1.3 THESIS LAYOUT

The thesis is structured as illustrated in Figure 1.1. The research starts with the
literature review about changes and its environment in the building process.
Technical and social components of the system were analysed with special regard
to changes and project performance. The literature review was in two stages. At

the first stage (Chapter 2); project participants comprising the building social



system, contractual arrangements comprising an important part of the building
technical system and project performance were reviewed. Later, the definition of
changes, their incidence and contextual variables, classifications, and the
communication process were detailed. Follows the types of change orders and
change order composition with particularly combining changes and change order
procedures with the Project performance and their control, m Chapter 2. In
Chapter 3, the research strategy and methodology was laid down in combination
with a literature review, concerning the socio-technical concept and the importance
of groups and interpersonal relationships within the project team. The research
approach was given by definitions of methods or approaches which were chosen to
mvestigate the social and technical systems within the whole concept. A special
interpersonal relationships inventory, called FIRO-B was detailed and its use as a
compatibility measure in the building social system was justified. Later, the case
study selection strategy and propositions were given. In Chapter 4, the findings
were analysed.  Chapter 5 consists of the conclusions, limitations and

recommendations for industry practice.



aoNnoeId Aljsnpu| Joj
SUOIIEpPUBIWIODI ¥
suonejw T
suoisnjouosy
pue Alewwing—
SNOISNTONOD
G Jaydeyo

uolsnjouon—
sisAjeuy aseD sso4D—]

sisAjeuy aseD Bju—
SLINS3H

nofeT sisayl || 8.nbi

(sisayjodAy)suonisodoid —
saseD oy} Jo uonosjes—
yoeosddy yolessay ay|—

ADOTOAOHI1IIN
HOYV3S3aY
¢ Joydeyn

ﬁlll

HOYVYIS3Y IHL
¥ Ja1deyn

- : -
P s

-
-

7 (SYAQ¥O AONVHD) .
- soSuey) Jo UoHEOUNWWOD

SHDNVHD '

N

(sywedionred)
sjuswsBuerry uonesuesiQ
BIJUO 10300 !
Temo! D m told ;
WHLSAS WALSAS

. TIVOINHOAL

1daouo) ifeoyos |
01008 puk ALjSnpui| UOHONIISUoD ay L

1noAe sisayl—

yosessoy

jo saAnaiqQ

pue adoog—

wajgosd

yotessal ay]—

NOILONAOYLNI
| Jeydeyd

M3INTY FHNLVEILN
Z J8)deyd



CHAPTER 2

LITERATURE REVIEW
2.1. THE CONSTRUCTION INDUSTRY
2.1.1 Introduction

Throughout the world, construction industry deliberately plays an important role
in the production of goods and services and their employment of millions of
people. The growth in world population and changing social behaviour, both seem
likely to increase demand for construction products and place greater pressure on
the construction industry to perform effectively in the future.

The visible activities on construction sites mark the surface of the complex
structure that is behind the production of buildings. By the way, in addition to those
directly involved in on-site construction and the supply of materials and
components, the whole spectrum of services contributing to the process, must be
considered.

Other groups on the minor and less important parts of the construction industry
must also be considered since they have an impact on the direction and success of
the industry as well as the constraints that it must function in. The major
constituents of this group are clients, educational and research establishments, and
the governments.[1, p.2-3] Thus, the parties should be consiedered together within
the system as a whole.

It is pointed out by the members of the industry at each opportunity that the
construction sector always bears the burnt of government attacks on inflation,
cannot cope with government reflationary policy as its demand is derived from the
demand for other products and services, it is predominantly financed by borrowed

money, and, it is the easiest part of planned capital expenditure to be cut.



The technical and economic benefits associated with continuous or batch
production in the predominance of manufacturing industries, are not attainable in
the building mdustry.

Design for each new building begins afresh with each new project. The product
is unique, the construction teams are temporary and gathered once, for each new
project. Among other industries, the construction industry is far seperate with its

production, organization and especialy contractual and inter-personal relationships.

2.1.2 Approaches To The Organisational Research

2.1.2.1 Introduction

There are several concepts developed about the organisational research within the
building industry. Organisation as an ‘open socio-technical system’, ‘human
relations’, ‘contingency’, ‘system’ approaches and ‘sociological * and ‘scientific’
methods of analysis are some of the approaches to management research. With the
human relations movement, the importance of the people in the social system with
the importance of the technological aspects of work organisations were
emphasised. [2, p.70]

Each system is seen as having a boundary; exchange of materials, energy, and
information takes place across that boundary with the environment. The input
being the influence of the environment on the system and the output the influence
of the system on the environment. The building process is an open system, the
social system is that element or subsystem concerned with people who affect and
are affected by the system as a whole. Not only is building an open system, that is,
the outputs of one system become the inputs of the other. (See figure 2.1)

An approach, integrating environmental, socio-psychological, and technical
factors; known as the socio-technical systems approach was sought by The
Tavistock Institute. [3]. The emphasis upon socio-technical systems showed that
proposed changes were attempting to simultaneously modify both the social and
technical aspects of the organisation to the benefit of both work satisfaction and

productivity.
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Figure 2.1 General model of an organisation as an open system by A. Walker.

“A variation evolves in four stages, genesis, development, implementation and
settlement and any stage in this evolution is constrained or enhanced by the social
system. Both the incidence and evolution of variations will be modified by the
social system.” [4, p. 3524] |

The changes can be considered as taking place where the social and technical

systems are met.
2.1.2.2  Socio technical concept

The marriage of the systems concepts with the Tavistock’s socio-technical
concept provides researchers with the means of studying the inter-relations of social
structure and technology, and, the relationship of an organisation to its
environment. The coming together of technological, social and environmental
considerations has been described as follows:

“the technological component in converting inputs to outputs,
plays a major role in determining the self-regulation properties of an
enterprise. It functions as one of the major boundary conditions of
the social system in mediating between the needs of an enterprise
and the external environment. Because of this, the materials,

machines and territory that go to making up the technological



component are usually defined, in any modern society as
‘belonging’ to an enterprise, or are executed from similar control by
other enterprises. =~ They represent as it were an ‘internal
environment’. This being the case, it is not possible to define the
conditions under which such an open system achieves a steady state
unless the mediating boundary conditions are in someway
represented amongst the ‘systems constants’. The technological
component has been found to play this mediating role and hence it
follows that the open system concept, as applied to the enterprise,
ought to be referred to the socio-technical system, not simply to the
social system.” [3, p.12]

This passage gives an insight into how Tavistock were to seek the best match
between the social and technical sub-systems of organisations. The social sub-
system consists of people, that is , individuals and groups in interaction. The
technical sub-system consists of the knowledge required for the performance of

tasks.
2.1.2.3 Social system

The building process is an open system, the social system is that element or sub-
system concerned with people who affect and are affected by the system as a
whole. There is also a reciprocal interdependence between sub-systems, that is, the
outputs of one system become the inputs of the other. .... “variations can be
perceived as the means whereby the social and technical systems communicate.
The social system is that element or sub-system concerned with people who affect
and are affected by the system as a whole which surrounds the variations”.
[4,p.3524]

With all the considerations that have to be taken into account, it is not surprising
that, it is often overlooked that buildings are demanded by people, designed by

people and made by people, usually for a human purpose.



2.1.2.4 Technical system

The technical sub-system consists of the knowledge required for the performance
of tasks. This means to include, not only physical elements such as tools or
machines, but also intellectual techniques and processes such as contractual

arrangements.
2.2 PROJECT ORGANISATION

Project organisations are comprised of teams. A significant factor in superior
project performance is cohesive project teams and close teamwork.

Project work is a highly collaboration work, because people in project teams
have to rely on and accept one another’s judgements. Tightly knit, highly
committed project teams are essential for project success.

Stimulating interaction between team members increases collaboration. Feeling
of affiliation with a group makes them an effective, cohesive team. The
importance of teamwork to project success is well known. In a study of two
NASA research centers, thirty-six experienced project managers were asked to
rank the most important principal functions of their job. The function of collecting,
organizing, directing, and motivating the project team and supporting groups was
ranked at first by twenty managers from one center and as second by sixteen
managers from the other center.[5, pp.59-62] In another study involving thirty-
two project groups in research and product development, the single most important
factor to achieving budget, schedule, and quality goals was found to be group
cohesiveness: [6]

In most successful projects emphasis is on creating a team which really support
one another, who know the work basis, the task, and the targets and where
problems are brought up for resolution, and not camouflaged. A common sharing
of : information, problems, and achievements lead to a commited and motivated
team. This may outweigh shortcomings in systems and procedures of individual
skills.[7]

The great majority of human beings have a natural desire to seek the

companionship of other human beings in informal or social groups. They seek this
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for basic personal and psychological reasons such as satisfying human needs for
friendship, for association with others, for a sense of increased security and as a
home base.

Hand in hand with the formal functions must go the informal functions of
satisfying the behavioural, personal or psychological needs of the group members.
Performance is more than productivity and includes mterpersonal skills and
teamwork as well as membership behaviours.[8]

If the cooperative relationships and interdependence of teamwork can be
achieved, the interest and enthusiasm of all concerned, regardless of their
organisational responsibilities will be committed to the project. —The great
advantage of an effective group in project organisation is that greater emphasis is
given to the organisational effectiveness than to that of departmental or individual
companies contributing to the project. Objectives between companies will differ,
but all will have a commitment to the success of the project.[9]

There will always be changes to accommodate the requirements of equipment
and materials supplied, and to solve unknown site problems. In claims, the
personality of those at the jobsite is important, and they must deal with one another
honestly and professionally [10]. Team involvement m problem solving helps
avoid or at least mitigate claims, and if the cooperative spirit holds, even the most

serious problems can be resolved without resort to any resolution procedures.
2.2.1 Project Participants - Project Teams

Whether the project is a building, bridge, dam, pipeline, sewage treatment plant,
water supply system, or any one of numerous types of projects, it requires the skills
and services of a project organisation comprised of three participants:

The client ( The Owner )
The designer ( The Architect / Engineer)
The builder ( The General Contractor)

Each of these will nominally involve other participants as a part of their team

effort, as either a consultant, a quality control and assurance representative, a

subcontractor, or as a supplier of materials and equipment.
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In practice, considering the each team seperately, the owner usually enters into a
contract with an architect / engineer to plan and design a project to satisfy the
owner’s particular needs. The owner participates during the design period to set
criteria for design, cost, and time limits for completion and to provide decision-
making inputs to the architect / engineer. Upon completion of the planning and
design process, the project is ready for conmstruction, and the advertising or
selection process to obtain one or more qualified construction contractors begins.

After selection of one or more qualified construction contractors, or, as in the
case of public works projects, selection of the lowest bidders, the owner enters into
a contract directly with each prime contractor, who will then be fully responsible
directly to the owner or the owner’s designated representative for building the
project in accordance with the plans, specifications and local laws. The contractor
has the further responsibility for the integrity of the new structure that has been
built-in effect, the contractor must guarantee the work. Although the architect /
engineer may be obliged to make field visitations to the construction site during the
progress of the work, such periodic visits are for the purpose of observing materials
and completed work to evaluate their general compliance with plans, specifications,
and design and planning concepts only. Such basic services should not be
mterpreted as including full-time inspection for quality control and assurance. [11,
pp-2-13] This is a traditional method.

Hence, on the typical project, there are usually only two prime contracts with the
owner: one with the architect / engineer for the design and planning of the project;
the other with a single construction contractor or occasionally several prime
construction contractors to build the project.

Like it is often the case on a modern complex project, numerous special types of
construction are involved, and the contractor who entered into an agreement with
the owner to build a project finds that the work can better be accomplished by
subcontracting with a specialty contractor to do this portion of the work. Such
subcontracts are agreements between the prime or “general” contractor and
subcontractor only, and involve no contractual relationship between any
subcontractor and the owner. Under the owner’s contract for construction, the
general contractor is fully responsible for the entire work, whether or not

subcontractors have been utilized to accomplish any portion of it.
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Of course the coming together of these participants is not in one way. The
project organisations and relationships differ in each and every type of contractual
arrangement. Thus the types of contractual arrangements should be carefully
examined in order to gain access to the relationships and their definitions in the
project organisations. Meanwhile it is necessary to examine each single participant
who comprise its own team within the whole project organisation. In the

following, the participants areconsidered seperately.

2.2.1.1 The client (The owner)

Considered as a term, ‘the client’ is simple enough in the construction industry
but its apparent simplicity can hide a quite complex concept.

The client of a construction project team will be recognised as the body that has
the authority to approve expenditure on the project, the form that the project has to
take, and its timing ( and who pays the fees ) .

The members of the project team need to have the ability to understahd the
structure of their client’s organisation, their relationship to others with an interest in
the project and what makes them tick. In particular they should understand the
decision-making mechanism of the client’s organisation and where authority for
decisions lies. Only when this is known will the project team be in a position to
obtain information upon which it can act with confidence. [2]

“Having understood the organisation structure of their client and how it operates,
the project team will be in a position to build up the trust and confidence necessary
for it to obtain accurate and useful information that will enable it effectively to
develop an appropriate brief for the proposed project.” [2, p.62]

At their report to The Engineering and Physical Sciences Research Council,
about the building futures, B.Atkin and E.Pothecary point out the client as :

‘ In broad terms, there is a European trend towards the private clients, as the public
sector diminishes. This may be a result of conscious efforts to reduce public
construction activity and the fact that most major public investments m
infrastructure have already been made. Extrapolating this trend suggests that the
public sector will eventually be stripped of most phases of the building process.
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Clearly, the public sector will have a smaller part to play in future construction
activity’.[1, p.8]

Among other things, the client type is one of the important factors affecting the
incidence of changes, as well as the project organisation structure and relationships.
However, the organisation of the client system will not take part within our

research scope, as it has a broad area to be a subject of another research study.

2.2.1.2 The designer ( As a seperate design organisation )

Except for cases in which both design and construction are performed by the
same contracting party (turnkey construction), or which the owner has its own in-
house design capability, the architect / engineer, as a seperate design firm, is not a
party to the construction contract, and no contractual relationship exists between
the architect / engineer and the contractor. The design firm is a third party that
derives its authority and responsibility from its contract with the owner.

The contract documents often authorize the architect / engineer to interpret the
requirements of the contract. The usual wording is that the “decision of the
architect / engineer shall be binding and final, and shall bind both parties.”
Actually, the jurisdiction of the architect / engineer is limited to the settlement of
questions of fact only, such as what materials , quantities, or quality are required or
whether the work meets the contract requirements. The answers of questions of
fact require the professional knowledge and skill of the architect / engineer, and it is
proper that they should make such decisions. In the absence of fraud, bad faith, or
gross muistake, the decision of the architect / engineer may, in fact, be considered as
final unless the terms of the contract contain provisions for appeals or
arbitration.[11, p.355]

The fact that the architect / engineer retains the privilege of approval of the
contractor’s methods does not mean that they are assuming responsibility for them.
The rights of the architect / engineer are essentially those of assuring that the
contractor is proceeding in accordance with the provisions of the contract
documents, and the contractor’s methods or equipment are capable of

accomplishing this objective.
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2.2.1.3 The general contractor ( The builder )

The National Society of Professional Engineers description is: “The contractor
is the person, firm, or corporation with whom the owner has entered into the
agreement.”’[11, p.584]

As it might be assumed from a document prepared by and especially for the
owner, the contractor appears to have fewer rights and more obligations under the
contract. The contractor’s major responsibility, of course, is to conmstruct the
project i accordance with the drawings, specifications, and other contract
documents. Despite all the troubles, delays, advertises, accidents, and other
misoccurances that may happen, the contractor is generally expected to deliver a
completed project in the alloted time - just as if nothing had happened to slow
down the work. Although some casualties are considered to be justifiable reasons
to receive more construction time, only severe contingencies such as impossibility
of performance can serve to relieve the contractor from contractual obligations.
[11, p.356]

Regardless of how contracts are awarded for a construction project, there should
always be one party placed in the position of responsibility for the management and
control of construction operations to maintain establishing work schedules,
promoteing safe working conditions, and avoiding unnecessary disputes and
conflicts that result in unjustified claims for extra compensation. It is pointed out in
every opportunity, that our contracts are one sided, due to the lack of standard
forms of contracts and professional institutions or committees that are required for

this purpose.
2.2.1.4 Interpersonal relationships and its impacts within the project organisation:

When the concern is with interpersonal behaviour and working relationships within
groups, the social psychology is the dominant discipline.

Effective teamwork, with regard to variations (then conflict through project
performance), may be impaired. The explanation for this lies in the tendency for
people, in a shifting environment, to maintain those pattern of behaviour with

which they are most familiar.
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Project teams are frequently differentiated spatially, professionally and
technologically. Once a team has established shared attitudes, shared ways of
behaving and shared feelings, the project may also be over, and the whole process
has to start again.

The social system of the building team is often under strain and out of
equilibrium. This is due to the difficulties and frustrations involved in attempting to
operate a formal control system which is inappropriate, out of date and inflexible,
together with an informal system which is flexible and adaptive but does not
demarcate areas of responsibility. [12]

Behaviour within groups has been analysed using the concept of interpersonal
need by Schutz. As people desire to achieve satisfactory relationships with other
people, they will take account of others expected response to their own actions, in
their decision making. It is not required that this expected response should actually
result in a different decision, only that the criteria for making the decision should be
supplemented. [13]

What usually happens is that the strain and tensions are felt most in the later
stages of the project, when the formal process control procedures have to confront
the realities of time, cost and product quality. The builder then subsequently copes
by requesting changes and/or making claims. This imbalance, between what is and
what is supposed to be, between the designer(owner) and the builder, in turn, make
them anticipate defences for the program pesponsibilities they have undertaken and
then deploy their resources elsewhere, so resulting in greater delays on the original
job.

The reasons for delays and difficulties are often seen in personal terms such as
incompetence, laziness and personal greed, but such behaviour is often forced on
those concerned by the demands of their roles in the system rather than personal
motivation. Such confrontations, instead of having a positive outcome, lead to
dissatisfaction and offence to professional integrity. For work to be carried out
effectively there must be a leader and group cohesion. [12, p.60]

In their investigation conducted to assess professional opinion regarding the
course of construction disputes and the keys for avoiding disputes; as a result of

thirty structured interviews Jahren and Dammier concluded: “Construction disputes
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may be avoided by using good management techniques regarding people, policy,
and communications.” [14]

Due to many claims affecting nearly all projects and the severe impact of these
disputes on project performance and insurance costs, Northern California Chapter
of the Project Management Institute Formed a Task Force on Dispute Resolution.
This task force was chartered to devise and commend specific methods and
procedures for limiting the escalation of disputes. The four-step sequence
established for resolving a dispute was defined by: “..identifying the people
mvolved in each step and their roles in trying to reach an optimised resolution
between the contracted parties...” [15]

The Dispute Prevention and Resolution Task Force of the Construction Industry
Institute attempt to develop a method to identify dispute-prone projects in their
research. They concluded:”...we conducted several sensitivity studies to investigate
the importance of project variables in terms of people, project, and process
questions. Eleven people, three project, and seven process questions are used in the
prediction model. All else being equal, the people group of questions affect the
prediction the most... This testifies to the importance of people in avoiding project
contract disputes... However, the fundemental conclusion from this research is that
‘people’ hold the key to avoiding disputes”. [16]

Hill has pointed that a central theme in managing the human side of project
teams is the management of social conflict and that it does not depend solely on
one person but on the pattern of relations. He utilised the FIRO-B (the
Fundemental Interpersonal Relationship Orientation - Behaviour) personality
inventory [13] which, does not only assess different interpersonal styles, but can
also assess the degree of compatibility/incompatibility between two or more
people. This will be considered briefly in this chapter.[17]

‘Conflict’ is an inevitable consequence of human interaction. It exerts a natural
influence upon individuals, is endemic to groups and individuals; indeed, conflict is
an integral aspect of the social process. Conflict must be visualised as a relationship
between or amongst two or more parties, which can in fact be individuals, groups
or organisations. The precense of conflict within any organisation is somewhat

inevitable since an organisation representa a collection of mdividuals.
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Consequently, interaction between participants is a fundemental basis for conflict

development and escalation.[18]

THE INDIVIDUAL

Internalised Aspect ; INTER-PERSONAL
of Personality CONFLICT

N/
Affects ; INTER-PERSONAL
Other Individuals CONFLICT

)\
Affects
The Groups Internal ; INTER-GROUP
Structure CONFLICT
Affects ; INTER-GROUP
Other Groups CONFLICT

Figure 2.2 Social Conflict

“Lack of trust and interpersonal and intergroup conflicts may mnhibit open and
constructive communication. Furthermore, inappropriate social interaction can be
harmful.” [19]

The FIRO is based on the theory that interpersonal style is relatively stable and
has developed from psychological forces in childhood and developmental history.
As a result of these, people learn a way of relating to others along certain
dimensions and that they tend to carry that style around with them as a rather stable
aspect of their personality which affects their work and social relations. Argyris
(1962) has, however, argued that interpersonal styles are not so laid down, but are

learned and can be re-learned throughout life.[12, p.62]
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2.3 CONTRACTUAL ARRANGEMENTS
2.3.1 Introduction

One of the factors which contribute to the uniqueness of the building industry has
been identified as the contracting system. Within that system, professions, clients,
contractors, and labour have developed, or have been allocated, particular roles.

A number of methods are available to organise the design and construction of
projects. Each method has both positive and negative features. The term used to
describe the methods has been either contractual arrangements, procurement
method or project delivery system. In this context they are interchangeable.

A contractual arrangement can be defined as the management structure and type

of conditions of contract in use to facilitate the delivery of a completed project.
2.3.2 Types of Contractual Arrangements

“The term “procurement method”, or “contractual arrangement”, which has
similar connotations, is the term used to describe the management approach and
types of conditions of contract in use for building projects.” [20]

The NEDO research categorised, distinguished and defined the terms fraditional
(where the client appoints consultants for design and cost control, and later selects a
main contractor, normally in competition), management (where the client appoints
design and cost consultants , and someone to manage construction, with trade
contracts either with the manager or the client direct), design and build (where the
client buys the finished building from a single contractor who is responsible for
design and construction), and, design and manage (where the client appoints a
single firm to design and deliver the project but the construction work is tendered
for by specialist firms).

Although NEDO emphasise the distinctions between the procurement methods,
Ireland (in 1984) has argued that they are, in fact, more similar than different. Even
where, he argues, a unique characteristic of a procurement method can be

identified, it is still necessary (in identifying the management structure of a project)
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to define many other variables. This emphasises again the limitations of debate
concerning building industry.[21, p.13]

While numerous types of procurement methods are in use, six methods which are
m common are lump sum, provisional quantities, cost reimbursement, package
deal, construction management and project management. There are aspects of a
framework behind these differences, the framework being i terms of:

o the arrangements for determining cost
o the process of selecting the contractor
o the role of specialists

e the process structure

o the conditions of contract

A number of variables are encompassed by these framework principles. When
these variables are compared, only three procurement methods are distinctly
different, in their pure form, these being :

o the single lump sum tender on a fully documented project
e the fully cost-reimbursement
e the package deal
These procurement methods, which are seldom used in their pure form, are only
distinctly different on one or two variables. [20]
Here is the classification of contractual arrangements made by V. Ireland, given

below all in his terms: [21]

2.3.2.1 Lump sum

This is the ¢ traditional’ method which is characterised by designers producing
drawings for a proposed building which are then put to tender. Contractors
compete to do the work, usually on the basis of price.

While the assumption is that the design is complete, or nearly complete, at the
time of letting the contract, this is not always so as items on which the design is not
completed remain as ‘provisional or prime cost sums’. Thus an allowed price is

reserved to cover these items and the contractor is reimbursed at actual cost.
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Any variations to the contract that may be required are handled by adjusting the
total price at rates shown in the priced bill of quantities. The architect is normally
responsible for managing the process before the contractor is appointed. The
architect’s role is to protect the interests of the propriator on the one hand, and act
as intermediary between the proprietor and the contractor on the other.

A potential problem exists with this form of contract is that the contractor and the
principal are in a potential confrontation as one’s gain is to the loss of the other.
Hence the contractor’s skills are not necessarily harnessed to the advantage of the

principal.
2.3.2.2. Provisional or partial quantities

In this contractual arrangement the design team is assembled in similar manner to
the Lump Sum Contract however the competition is based on a bill of approximate
quantities, based on a similar building, or partial quantities based on a part of the
building, such as structure. ’ '
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Figure 2.3 Lump sum-Design Phase Figure 2.4 Lump sum-Construction Phase

Normally the method is adopted as a means of choosing a contractor before the
design is completed. Usually this is done in order to advice on the evolving design.

If a provisional bill is used the actual cost paid is determined by measuring the



21

actual amounts of work done and paying these at bill rates. Variations are also paid
for at bill rates. The contractor often provides some advice on buildability in the

latter stages of the design process.
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Figure 2.5 Provisional or Partial Quantities - Design Phase

2.3.2.3 Cost reimbursement ( cost-plus )

In this arrangement the contractor or contractors are paid the cost of the work
completed plus a fee. The fee may be a percentage of the cost of the work or may
be fixed.

This method is now mainly used on small projects when construction must be
carried out so quickly that design cannot be completed before the construction
commences. Normally documents are not completed for the whole project before
work commences.

Cost Reimbursement was favoured in the past as it had the considerable
advantage of allowing the owner to make design decisions during the progress of

construction. This method allows variations.

2.3.2.4 Design and construction ( Package deal, design-built, turnkey )

A Design and Construction Contract, or Package Deal is a single financial

transaction under which one organisation designs and constructs a building or civil
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structure to the firm order of another person or organization, the customer. The

contract is signed before the facility has been fully designed and documented.
Normally the design is not fully completed before construction commences.

Variations are priced according to a schedule, while a bill of quantities is not

normally prepared.
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2.3.2.5 Construction management

Construction management can take a number of forms two of which are
completely different. There are systems which are contractor based and which are
consultant based.

Contractor Construction Management is based on the agreement in which a
contractor is appointed to schedule and contribute to the design process and
manage the construction work, which amounts to managing the trade contractors
and supplyng site facilities such as materials handling and accommodation. The
contractor is reimbursed the cost of the work plus a fee and the cost of site
facilities. The control of the project, during both design and construction, is

achieved by a triumverate of principal, architect and construction manager.
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Figure 2.8 Agency and Direct Construction Management During Design

Two forms of contractual situation can occur between the construction manager
and the trade contractors. In one, which V.Ireland calls Direct Construction
Management, the construction manager acts as a general contractor from the trade
contractors point of view and contracts exist between trade contractors and

construction manager.
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The second system occurs in which the trade contracts are made with the
principal and the construction manager acts as agent for the principal. This has

been called Agency Construction Management by V.Ireland.

2.3.2.6 Project management

Project management can be seen as a seperate Procurement method when a
project manager is appointed as the person responsible for managing the design and
construction phases. Hence, while the project manager is responsible for managing
construction, as occured in Construction Management, the project manager also
takes responsibility for design with the architect, engineers and other designers
being responsible to the project manager rather than the principal. Often there is
considerable overlap of design and construction and multi-contracts directly with

the proprietor are used.
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2.3.3 Conclusion

Given as above the definitions and the classifications of the procurement
methods, V.Ireland concludes:

“ of the procurement methods described, only the Single Lump Sum Tender on a
Fully Documented Project, the Cost Reimbursement and the Package Deal have a
few distinctive differences. These differences are associated with the Single Lump
Sum never mcluding overlap of design and construction and never making the
contractor responsible for both design and construction, the Cost-Reimbursement
always being totally cost reimbursement and the Package Deal including
responsibility by the contractor for both design and construction.

These few differences were the only ones occuring among some eighteen different
aspects of procurement methods. Hence, it is further concluded that the given
procurement method titles do not indicate what is occuring in the management of a
project.” [20]

Another common classification in the literature, that is also used by Diekman and
Girard at their research study about the prediction of contract disputes is:

Lump Sum, Cost Plus and Unit Price as contract payment methods ( general
payment methods);

General Contractor, Construction Manager and Design Builder as types of
contractors ( the role that the contractor plays ). [16]

The differences between Lump Sum Traditional on the one hand and
Construction Management, Project Management and Package Deal on the other
are significantly concerned with the roles of the specialists. However, Package
Deal, Project Management and Construction Management all give the contractor a
different role.[21]

In UK, NEDO identified the need or desire of clients to order design changes as
one of the key distinctions between the procurement systems, and, as one of the
key criterion in the selection of an appropriate procurement system.

As the various contractual systems impose different duties upon the contractor
and his sub-contractors the definition of varied work is necessarily different. The
closer the client design team attempt to define the works, the greater the potential

there is for change to the design and, therefore, to the contractor’s duties. Thus it
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might be expected that the use of bills of quantities where the design is purportedly
complete at tender stage, would result in a greater number of variations. It is
therefore difficult to compare different contractual systems quantitavely.
However, it would be possible to compare projects through the source, cause and
effects of the varied work. [22]

The aspect of single point of responsibility is important to many principals in
terms of simplicity of relationships and clarifying contractual responsibility and
possible negligence.

From the changes point of view, V. Ireland remarks that, the extent to which the

requirements of the principal are likely to change during the course of a project will
affect the choice of a contractual arrangement. He points out that, the Agency
Construction Management system has been more popular with government projects
for a number of reasons. These include the fact that many governments require the
close control that Agency Construction Management allows.
“As changes to a contract are usually priced at higher unit rates than originally it is
better to use a system in which a manager is being paid a fee to manage the process
with packages of work sub-contracted out as required. Construction Management
or Project Management are more likely to provide a satisfactory situation.” [21]

The desire for the reallocation of the risk for detailed design has been one factor
in the move towards the use of procurement systems other than traditional. Design
and build procurement method for example, by bringing responsibility to one
organisation, avoids the situation where one party attempts to exploit their
contractual position by claiming for all changes (whether strongly defined or not).

Clients were more restricted in their use of changes under design and build
(package deals), than traditional procurement (competitive tendering). Under
traditional lump-sum -contracts supported by fully accurate bills of quantities- the
closer the attempt that is made to define an item of work, the greater is the
potential that exists for changes thereto. [12] . That is, the traditional system, by
definition, would seem to be open to a greater incidence of variations than other
procurement methods.

As a result, design changes in building projects occur across organisational and
contractual boundaries. The implication of these design changes are not only,

however, organisational and contractual, but also, inter-personal.
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2.4 THE CHANGES

2.4.1 Changes (Variations) in Definition

“What is a variation? It is an architect’s inevitable appendage and a Builder’s
unenviable burden. Variations are like water weed in a lake. They show a little bit
on the top but they grow thickly beneath the surface. The Captain can steer the
boat down the middle or he may even find it necessary to have a short safe
excursion through the weeds; but if there is too much passage through the weed
beds then the whole boat is slowed down and eventually there may be a nasty snarl-
up.” [23, pp.29-33]

The essential of any feature of any definition, would appear to be that : “what
gets built is not what the contractor originally plans to build”. [24,p.3547] The
term change implies that there has been a variation to the agreed obligations under
the contract and contract price.

Changes are described as : “any change made in the original scope of work ” by
R. Thomas and C. Napolitan. [25, p.1195]

The major feature which defines changes is that “ they involve changes to
decisions after a contract is let”. [26, p.978]

A change is described as either “the extent to which the contract is varied
between the time at which it is let and the issue of the certificate of practical
completion” by Bromilow in 1965; or an inevitable vexation and nuisance. [4,
p.3524]

In their study about the incidence of variations, J. Dodd and P. McDermott,
reported two issues which the existance of variations raise. The first is the
existance of a mechanism to allow necessary changes. This does not appear to be
held in a very positive light in the industry and is related to incomplete design
information. Many consider this to be unnecessary, as demonstrated in their report
with referance to the Banwell Report, as they state “ variations delay the orderly
progress of contracts ... we consider that many variations are unnecessary and
could be avoided.” This is not a universal point of view however. Hibbert makes

some concession to reality when he states that “it is necessary for design to
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continue after the commencement of the construction process. Variations have
therefore been viewed as a necessary evil.” [26, p.979]
The question this raises is to what extent are variations a necessary evil as

opposed to a necessary good.

2.4.2 Incidence Of Changes (Variations)

Bromilow identified a variety of factors which influence the incidence (i.e. the
rate of occurrence ) of changes on Australian projects, as these were taken as
contextual variables. They were: [27]

o the chent type;

e the organisation of the project team;

o the building type;

e the size of the building (as measured by cost);
e the method of builder selection;

o the type and form of contract.

(These factors will be considered in this section).

Examining the factors affecting the incidence of changes, the special
characteristics of the building industry should be considered. The demand of the
construction product is geographically dispersed and is not transportable. Unlike
the predominance of manufacturing industries, construction industry does not
consist of production of large number of identical products. As each and every
building is a specially made model to fit, changes during the design and
construction of buildings are inevitable. Because, assesing and improving the
quality of the product is missing as there is no long-production runs. However this
can be considered as an over-simplification that the organisation of the construction
process, and the circumstances pertaining to individual projects, will exert an
influence, giving a project certain unique aspects.

The contractual procedures are made in order to facilitate exchange. The
developmental history of professions within the system, led to further specialisation
and division. In developed countries, there are institutes and tribunals established

to monitor and revise the standard forms of contracts. All contracts should be
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specific and definite in their terms. Changing social and exchange relationships
have implications for the incidence of changes, not only through the operation of
the contractual mechanisms, but through the effects on the behaviour of individuals

on projects within the Contracting System.

2.4.3 Classification Of The Changes ( Variations )

Previous approaches to the problem were mappropriate as they had adopted
classifications too dependent upon the financial settlements of the building
contracts. In so doing, individual changes tend to be lost in the mass of data
adjusted under different heads of accounting. Bromilow, for example, categorised
the “nature of variations” (and changes not so defined) as :

a) Deletions

b) Additions

c) Changes

d) Prime Cost Adjustments (etc.)

e) Inadequate Information and Faulty Design.

The weakness of this approach is that it relies upon categorisation by the project.
The nature of the changes indicates the type of financial adjustment that was made.
To add to understanding of the variation phenomena the actual cause of the
variations would be more useful [ 12, pp. 133-134 ]. For technical and social
reasons final accounts will not be a true representation of reality, often hiding the
true reasons for the variations.

Regarding the socio-technical systems approach, the design decision making
process, and, the R.I.B.A. Plan of Work of Design Team Operation, a classification
system for variations was provided.

The complexity, in organisation, of the construction process extends the potential
source of a variation to any party who has influenced the original design decisions,
or, who has contributed to the project documentation. Thus, not only the clients’
project team of designers, surveyors and contractors, internal to project
organisation; but also, those external authorities such as fire and building control,

etc. whose decisions and information are relied upon, need to be considered.
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Contractors with no contractual design responsibility can contribute to the process
through informal suggestions to the design team.

The potential sources are described as : “ the person or body responsible for
originating a variation”

A classification system of the potential causes of variations has been derived from
the study of communications, and, consideration of the factors influencing design
decisions, mentioned above.

The potential causes are described as : “ the events which precipitated the
variation” .

The necessity for a classification system given in Banwell Report by the UK
National Economic Development Office ( NEDO ) is as : “ There are many
different causes of wvariations. Some arise from unforeseen changes in
circumstances - unexpected site or ground conditions, labour difficulties, shortage
or increased cost of materials, new building techniques or new materials available
after completion of the design stage. Others are caused by lack of decision by the
client or designer or by the client changing his mind about what he wants. Such
variations are often the result of a lack of proper communication between the
parties....” [22, p.3542]. This passage indicates the relevance of this derived
classification system as the two broad categories of environmental change and
communications faults are reflected in it.

The derived classification of the causes and sources of variations are given mn
Figure 2.13 and 2.14. This classification system was defined by McDermott.

The socio - technical perspective of the Tavistock was that the significance of
change orders depended upon the (contractual and hence, organisational)
relationships of the parties to the contract. [28, p.34]

Bennett considered changes to be not only ‘environmental effects’ ( ‘managerial
actions’ being a response thereto ), but also, where generated from entirely within
project organisations, as failures, in developing his model of the building process.
[29, p.119]

Bennett quotes ‘formal changes ordered by the client’ as being exceptions to his
“failure’ classification. However, in sofar as these do not represent changes due to

uncontrollable external factors, there is no reason for them to be considered as



31

exceptions. There has been increasing recognision by both practitioners and
academics that clients should be considered as a part of the design team.[12, p.102]

A model by A.Walker, given in figure 2.15, shows the influence of the
environmental forces on both the client system and the construction process, and
makes clear their interrelationship as a system. Walker commented that : “ The
implication of the relationship between the system is that changes in the elements of
a client’s environment or their relative properties may require a change in how
project is designed, constructed or provided. This may happen during design or
even construction.” [30, p. 50]

The definition of the environment of construction projects was refined, and
identified by Hughes as ‘types of environmental factor’ [31, p.31]. These are laid
down and described under : cultural, economic, political, social, physical, aesthetic,
financial, legal, nstitutional, technological, policy influences.

The final categorisation, drawing upon the work of Mackinder and Marwin and
used in the work of McDermott, is also a reflection of the design constraints. The
potential variations arising from unforeseen changes in design constraints or
circumstances have been classified into six sub-sets :

Budget
Technology
Time

Site

Legal
Social

a) Budget :- a change in budget circumstances may result from a change
in the availability or cost of finance to the client and cause a decision to extend the
scheme, or vice versa.

b) Time :- the client’s requirements to meet a completion date may be
changed, causing consideration to be given to changed design and/or methods of
construction which would accelerate or deccelerate the process.

c) Technology :- a change in technology, perhaps the introduction of a
new material or component, or the introduction of new equipment to be housed m
theproposed building, during design and construction, may result in a change in the

building design.
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d) Site :- new information determined following a start on site concerning
the soil conditions, may result in variations to the measured work. This can occur
no matter how through a site investigation is carried out.

e) Legal :- changes in building or fire regulations, or planning procedures,
or changes due to statutory authority’s interpretation thereof may result in
variations.

f) Social :- where members of the client’s design team change their
original decisions due to further discussion or information.

Mackinder and Marwin drew attention to the roles played by clients, designers
and planning authorities in changing design decisions. From the organisation of the
building process, it can be seen that the potential sources of variations extend to
anyone who has had an influence on the original design decision.These elements
incorporate the potential environmental causes of variations.[12]

It has already been seen that a variation, by definition involves change. A change
to what? Varying work means varying what the Contractor has agreed to do, not,
generally, varying what has already been done; it is rare for built work to be varied
by demolition and reconstruction. The change is, therefore, a change to a decision.
Thus, it is necessary to examine the factors which influenced the original decision.
In considering these factors it is further necessary to consider the channels of
communication through which the original and changed decisions must flow.

In table 2.1 the sources of changes are sub-divided into internal, external, and
unallocatable, by McDermott and Newcombe [22, pp. 87-116]. The purpose of
this division, he reports, was to establish which variations were avoidable and which
were unavoidable. Avoidable variations were defined as being those which were
within control of the design team, and unavoidable variations, obviously, as those
that were not. Avoidable here is taken to mean ‘able to be avoided’ not ‘should
have been avoided’. The unallocatable variation category was defined to include
those varations for which there was insufficient information to categorise, and
those which were due to a fundamental change in design constraints (as in the later

categorisation).
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Budget Technol. Time Site Legal Social
A. Change in the original design constraint

Stage in Error Inadequate
Communication of

information

Briefing

Sketch Plans

Production Info.
Bills of Quantity

Site Operations

B. Communication of information in the design decision process

Figure 2.13 Classification of the causes of changes




Potential Sources of Changes

Internal:

1. Client Representative

2. Architect

3. Structural Engineer

4. Mechanical Engineer

5. Electrical Engineer

6. Quantity Surveyor

7. Nominated Sub-contractor

8. Nominated Supplier

Unallocatable

Table 2.1
The classification system of changes

External :

Client Body

. Building Control
. Fire Control

. Local Authority / Planning

Authority

Contractor

. Domestic Sub-contractor

. Domestic Supplier

Statutory Authority

( water / gas / eléctricity )
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Environmental influences ( indirect )
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CLIENT’S SYSTEM
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Process of Construction

Environmental influences ( direct )

FIGURE 2.15 The Environment of the process of construction by A. Walker.
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Individual roles within the contracting system is another important aspect. The
roles expected from people to play, affect their behaviour within groups. Even
where the roles of the participants are apparently well defined, confusion can still
arise due to either poorly constructed contracts, or the habits and lack of training of
the individuals concerned. The construction project team is a group comprised of
members who are also part of groups within their own business organisations and
other project teams. The potential for role conflict is therefore high.

The client is an essential part of the building social system and one of the
potential sources of changes. The client’s role is extremely important in
determining the needs of the project team and deciding upon appropriate patterns
of interaction. It is debatable which type of client has most input into projects. The
nature of the client’s decision to build will have numerous consequences for the
building team, if the client is naive about the building process and has difficulty in
defining and reconcilling the financial, aesthetic, functional and social needs and in
communicating them to designer. Often the client is not an individual but a
comittee, in which case obtaining approval during the various stages of the design
process can be very difficult.

The organisation of the project team is differantiated with respect to the system
(traditional or somewhat), contractual boundaries, client type, tender type, etc. In
any comparison, all that could be attempt is the confinement of the potential
variables. Effects of multi-disciplinary professional firms and client’s own direct
employees are two of many possible variants on project team organisation. The
client’s systems interact with the exchange and social relationships of the
contracting system which determines an organisational response to their needs.

It has been proposed that there is a relationship between the size of a project (as
measured by cost) and the number of variations. This would seem a reasonable
proposition, - the greater the building - the greater the number of design decisions -
the greater the number of changed decisions - the greater the number of changes.
Complexity, meaning the extent of specialised design required for the various
building elements and usage, is also important in considering the building type and
changes relation. Any relationship which does exist may be more likely to be due,
not to the building ‘type’ but , for example, to the nature of the demand for that
building. This will be considered further.
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These factors were initially held constant as far as possible in the choice of case
studies in order to focus on the communications system (interpersonal
relationships) more clearly. These factors may be considered as the context within
which projects are affected. These will be further considered in the case study

selection procedure in section 3.3.
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2.4.4 Communication of Changes
The Communication Process

A change is, a change to a decision. There are factors which influenced the
original decision. Considering these factors, the design decision process can be
examined. It is also necessary to consider the channels of communication through
which the original and changed decisions must flow.

The communication of the original and the changed decision are subject to the
same problems of efficiency and ‘noise’, in transfer, as all human
communications.[32, p. 89]

Bowen and Pearl defined the communication as : “ the process of interaction
between individuals by which the meaning is created and shared.”

Various models have been developed i attempts to explain the communication
process. Lasswell (1948), Shannon and Weaver (1948), Johnson (1951), Feldberg
(1975) and Tubbs and Moss (1981) are some examples.

The Feldberg’s model is presented diagrammatically in Figure 2.16. This method
is an explanatory vehicle that it encapsulates the majority of the concepts for an
analysis of a simple communication process. This model provides the necessary
scope and flexibility, is linear and mechanistic in nature, and assumes a simple two-
person communication process. The relevant components are the original sender,
the final reciever, the message, the medium, sender expectations, reciever
reactions, the result, and the direction and content of the message. The direction of
the message refers to the route taken by the sender in transmitting the message,
whilst the medium refers to the means used to transmit the message. [33, p. 369]

Higgin and Jessop, included a statement of the general communication problem
n the building industry as follows:

“ How simply and completely can needs of the building authority be identified,
interpreted, notified and transmitted to those who have to submit offers and in due

course execute building work? “ [4]
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Potential solutions necessarily involve technical considerations of how best to
structure and coordinate the documentation which can be used for this purpose,
technically, to improve the quality and collective usefulness of the means of
communication.

In a study by Hallier, attention is drawn to the fact that apart from the risks on
construction contracts that arise from natural causes and changed requirements,
both parties are exposed to risks that arise from unclear documentation, poor
understanding of the documents and a lack of communication. These risks in
relation to documentation arise from differing interpretations and misunderstanding
that lead to conflict. [34]

While structural problems with constructed facilities do not often lead to
headlines, they always cause owners difficulties with safety and function, not to
mention lost time and added expense. The primary nontechnical causes for these
problems seem to center around communication failures. The communication
process should be improved. [35]

While such technical improvements are clearly necessary, it is widely recognised
that the performance of building projects is also dependent upon the quality of
personel in their working relationships.

More and more, we are required to interact with a variety of individuals. In
addition, we have a variety of roles. When we speak with individuals, regardless of
role, three basic elements come into play - managing the nonverbal information,
managing the verbal information, and managing the ‘confirm’ process. These three
elements are the key to our ability to give and recieve clear and effective messages.
Interpersonal communication is an important process. [36]

According to Higgin and Jessop depending on their interviewee’s informations:

“ the patterns of relationship and the division of responsibility in any building
team have much more effect on the way communications function than have any
particular aspects of the techniques of communication themselves “. [4, pp. 13-37]

If such technical improvements result in better performance, then it can also be
envisaged that improvements in relationships will do the same. [12, pp. 87-90]

Design decision process is the creative process and the design sequence is defined
as being composed of these steps: analysis, synthesis, evaluation. McDermott

suggests that:
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“ there will always be conflict between the creative process, and the practical
requirements of the project. Questions remain such as :
At what point should the iterative process be stopped?
At what point is the design complete or optimised?
At what point should a construction contract be entered?
Any model or plan should be capable, if its objective of defining the reality is to
be achieved of facilitating change; any that do not, are limited in their use, and are

unrealistic «.

possibility of change

T Ll ! 1 L3 T i

Inception Feasibility Programme Design Construction Equipment Start up
and manning

Figure 2.17 Possibility of Change-Cost-Project Decisions Relation

Changing previous decisions causes more waste the further the process has
proceeded, as can be seen in Figure 2.17. The cost is increasing from 0 to infinite,
the technical possibilities for effecting changes are shown to begin at infinite and to
stop a little above zero. [37]

There are networks set that messages are intended to flow. But the fact that
messages are frequently found to flow in other paths which are short circuiting or
by-passing. The formal rules by authority may not be found practical and efficient;
thus the social system may find another set for achieving its purpose. The most
comprehensive study of the communications within the building industry from the
Tavistock Institute highlights several relevant strands. Firstly they have identified
two systems of communication, the formal and the informal. The formal and is
caracterized by the documentation of events. This is often out of phase with the

actual construction process and employs a distinctive language employed to
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maintain contractual boundaries. The informal occurs as a spontaneous response to
the issues as they arise on site and are characterised by telephone calls, personal
contact and notes taken on scraps of paper. The major point of overlap between
these two systems is at site meetings where informal communication is translated
into formal minutes. The major point of overlap between these two systems is at
site meetings where informal communication is translated into formal minutes.
Secondly, the inherent lack of clearity in the communication process is closely
related to the individual project teams ° the pattern of relationships and divisions of
responsibility in the team’.[26, p. 980]

Bowen and Pearl suggest a mixed communication model approach for an
effective communication. “...in addition to recieving the messages in written form,
recipients should be provided with an oral examination of the contents of the
messages.” [33, p. 397] Not only is this approach likely to enhance receiver
understanding, but it permits the sender to monitor receiver reaction. Hence the
sender can provide means of assesing the degree of congruence, and the use of
feedback mechanisms provides a powerful tool for the attainment of shared

meaning, and prevents the conflict.

2.4.5 Types Of Changes

There are two basic types of change: directed and constructive.

Directed changes: A directed change is easy to identify. The owner
directs the contractor to perform work that differs from that specified in the
contract or is an addition to the work specified. A directed change may also be
deductive in nature; that is, it may reduce the scope of work given in the contract.

In the case of a directed change, there is no question that a change occured.
Disagreements tend to center on questions of financial compensation and the effect
of the change on the construction schedule.

Constructive changes: A constructive change is an informal act
authorizing or directing a modification to the contract caused by an act or failure to
act. In contrast to the mutually recognised need for a change, certain acts or failure
to act by the owner that increases the contractor’s cost and/or time of performance

may also be considered grounds for a change order. This is termed a constructive
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change and must be claimed in writing by the contractor within the time of
specified in the contract documents in order to be considered. The owner should
evaluate a change order proposal based on such a claim and can use the same
reasoning process as any other proposal. The types of constructive changes may
mnclude:

Defective plans and specifications

Engineer’s interpretation

Higher standard of performance than specified

Inproper inspection and rejection

Change in method of performance

Change m the construction sequence

Owner nondisclosure

Impossibility/impractibility of performance

Constructive changes are a major source of construction disputes. A constructive
change arises when the contractor alleges that something that the owner has done,
or failed to do, has resulted in a de facto change in the construction requirements.
The argument, of course, is that the contractor is entitled to extra compensation for
performing the work. The owner frequently disagrees that a change in the contract
requirements has occured.

Most constructive changes disputes center around the interpretation of the plans
and specifications. It is not surprising that owners and architect/engineers tend to
interpret the contract in the manner that will be most beneficial to the project.
Contractors, on the other hand, are inclined to read the plans and specifications in a
manner that will minimize performance costs. Obviously, the most effective way
to prevent constructive change disputes is to have a detailed, carefully prepared
scope of work. This does not always happen. Even when it does, disputes may
still arise. It is for this reason that a comprehensive changes clause should be

included in the General Conditions of any construction contract.
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2.4.6 Changes And Project Performance

2.4.6.1 Project performance

Project performance predominantly has been taken to mean client satisfaction in
terms of cost, time, and quality. Effects of procurement method on project
performance has been a continuing vein of academic work by Rowlinson (1988).
Rowlinson classified the changes or at least their effects as a building team variable
and identified as affecting project performance. Resulted from his studies,
Rowlinson prepared a table showing the range of potential factors affecting project
performance. [38]

If the starting point for debate or research is the appropriateness of a particular
form of contract, proposed solutions to improving project performance, and in
particular changes control, will be contractual. If the starting point is the
appropriateness of alternative procurement methods, proposed solutions will be

’

organisational.
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2.4.6.2 Problem of changes and project performance

Changes and change orders have frequently been identified as the main cause of
cost and time over-runs of building projects.

The generally held attitude toward changes is reflected in a comment from Wood
when he states that changes are :

“...perhaps the most vexatious area of contractual relationships in the
construction industry today....problems arising in this area delay payments, strain
relationships, lead to disputes”.

The inherent assumption here is that there is a direct casual connection between
conflict in a project and change.

Hibberd, in a survey of clients and construction professionals, found that changes
were perceived to be the major cause of contractual claims. Further, all eighteen
architects and twenty-three contractors surveyed by Bradley and Langford ranked
variations first in the factors contributing to claims. [12, p. 26]

As competition for projects among construction contractors becomes more
mtense, bids become tighter and profit margines decline. This factor, among any
other, causes a growth in change orders and claims by contractors to construction
managers. [39]

As regards cost over-runs Ireland, in a study of twenty-five Australian office
buildings found changes per unit of building cost associated with an increase in
building costs per square metre. Other studies have tended to focus on time over-
runs as the time charges of money are (obviously) of greater potential effect on
financial performance than technical over-runs. [40]

Changes have been identified as significant causes of delay across industries and
countries. Perceptions, however, can vary across disciplines.

Later studies by NEDO in 1983, as an investigation of ndustrial buildings found
that fourty-five per-cent of the (fifty-six) detailed case studies experienced delay
due to client/tenant changes. It was concluded that changes introduced by the
design team, as well as by the customer, are frequent causes of or excuses for
delay. Follow on investigation of commercial buildings in 1988, found that
changes were second only to “unexpected obstacles in the ground” in the actual
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causes of delays. Of the sixty detailed case studies, one-third were subject to
“significant changes”.[12]

Graham and RICS reported on a questionnaire survey concerning thirty-seven
commercial projects, aimed at determining the dominant causes of delay. The
survey, which focused broadly on architects’ instructions rather than changes
themselves, found it “difficult to ascribe delays to any specific cause”. Hence, no
relationship between “large number of architects’ instructions and delay” could be
established. [41] This indicates that the focus of the study should have been the
changes. It is clear that architects’ instructions will contain “helpful” as well as
“disruptive” information.

Fisk, places change orders ‘the most responsible aspect of a construction project
for disputes than any other.” Hence, they should be carefully discussed in complete
detail so that ther is a complete understanding by both parties.

The change order generally originates as a claim or recommendation for a

change from the contractor or as a request-for-proposal from the owner, seeking a
change to the existing contract documents. Fisk defines the effects of change
orders as:
“ The change order is necessary to increase or decrease the contract cost or work,
mterrupt or terminate the project, revise the completion date, alter the design, or in
general to implement any deviation from the original contract terms and
conditions.” [11, p. 471]

Cost over-runs in construction contracts include change orders and claims.
Claims represent proposed changes to the contract-like potential change orders-that
are being negotiated or litigated. Change order rate is defined as the ratio between
the dollar amount of the change orders and the award amount. [42, p. 548]
Although the change order rate is not identical to the cost over-run rate, it is likely
that they are both influenced by the same factors because the change order rate is a
large part of most cost over-run rates. It is expected that the same factors that
mnfluence the cost over-run rate will influence the change order rate.

An investigation research by Randolph and Napolitan about the changes, change
orders and labour productivity was concluded that:

“Construction changes can have a significant effect on labour efficiency. The

key variable seems to be the timing of the change. When the change is made early,
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the impact can be minimal.....The most significant factors affecting efficiency of
changes work are the lack of materials and information and having to perform out-

of-sequence work”.

COng estion SquenCI ng Weather lepeNision PlantStatus Y
I I | I I . Work
Environment
Information Equipment Tools Materials Rework
Inputs Conversion Outputs
(Workhours) ——"’ Technology —-——} (Quantities)
(WorkMethod)
1
Size of Specification& Work Design Work " Work to be
components Quality Req. Content Features Scope Done

Figure 2.19 The Factor Model

A model called ‘The Factor Model’ was used within this study. It was so
named, because was based on the factors that affect labour productivity. The
Factor Model also provides a model for understanding and quantifying the effects
of changes on labour efficiency. Another effect of this model that is not shown is “
the cumulative or ripple effect, this occurs when the project conditions have
deteriorated to the point where work on an activity is adversely affected by another
activity or by the mere nature of the site environment.” [25, pp. 1201-1202] The
Factor Model provides a model to aid in the understanding and quantification of
changes.Figure 2.19.

A research study, as a comprehensive field investigation using ninety cases drawn
from fifty-seven different construction projects was led by Moselhi, Leonard and
Fazio to present the quantitative results for identifying the effects of change orders
on productivity. The results indicate a significant direct correlation between the
labour component of change orders and the loss of productivity, for both

civil/architectural and electrical/mechanical works. [43] In construction projects it
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is virtually certain that there will be changes made during the course of the work,
and that the owner (or design professional) and the contractor will seldom agree on
the cost and schedule impact of the changes.

Neil examines the direct impact of changes on cost and discusses two formal
studies of this effect. “ Changes actually lower average productivity on work
involved in the change as well as remaining work”. Based on the total change
process, the change order process should be improved. [44]

Changes frequently have an impact upon the performance of other work that is
not itself changed. The term impact refers to the indirect delay or interference that
a change on one phase of work may create on another phase, and the costs of such
delays or interference should be recognised as a consequential cost to be
considered as a part of direct cost expenses of the contractor. [11, p. 466]

The cost differences on change orders is another aspect related to the legal
system. The parties to a construction contract turn to the legal system for the
resolution of their cost differences on change orders. The major reason they
proceed in this manner is because one or both parties are not fully aware of what
costs are allowable, and the documentation required for their justification.
Adherence to the cost principles and cost settlements of the change orders and
procedures primarily developed from legal precedents are another aspect of the
changes related to the litigations. [45]

Due to the continious change in the project environment, most of the
construction projects are faced with numerous changes which need to be
documented, and their impact on project cost and schedule should be analysed as
soon as they occur.[46] Popescu, explores the procedures of documenting and
steps in analyzing the change order impact on construction projects and discusses

the management of the changes.

2.4.6.3 Controlling changes:

Overall change control is concerned with:
a) influencing the factors which create changes
b) determining that a change has occured

c) managing the actual changes when and as they occur.
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It involves coordinating changes across entire project as illustrated in Figure 2.20.
For example, a change to the product specifications that alters the scope of the
project will be captured by the scope change control system. To the extent it also
affects cost, schedule, quality, risk, or other areas, appropriate changes will have to
be made in those areas as well.[47, pp. 18-19]

Progress Overall
Reporting Change Control

i z

Subsidairy Change Control

Scope Change Control
Time Change Control
Cost Change Control
Quality Change Control
Risk Change Control
Contract Administration

9% & ® & @

Figure 2.20 Coordinating Changes Across the Entire Project.

2.5 CHANGE ORDERS

Formal variations are the variations communicated with permanent written
records.In situations where agreement was reached on site concerning changes to
the contract works which had no financial implication, it is not possiible to
determine the extent of that informal variations. The change order can, thus, be
seen as the means whereby the formal system communicates with the informal
system recognising that changes are likely to occur.[22, p. 93]

A change order is a modification to a construction contract, and the resultant
impacts must be mutually agreed upon by the owner and contractor.

Any modification to a construction contract after contract award is called a

change order. Therefore, a change order is just as legally binding as the orignal
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construction contract. In fact, a change order might even be referred to as a mini
contract. [48]

It is an accepted fact that few construction projects are built without the owner
making changes or changes being necessary due to some unforseen circumstance.
As a result of this fact, the “changes” clause to the construction contract becomes
most important. The changes clause becomes the vehicle through which the
contractor may be entitled to additional compensation or the owner to a credit
when some aspect of contract performance is rendered more or less difficult,
costly, or time-comsuming by the owner or his agents.

The generally result of the changes clause is the change order. Through the use
of the change order, the owner maintains the flexibility to adapt an otherwise rigid
contract to actual on site conditions in order to achieve the goal of the project. The
change order enables the owner to meet unanticipated physical conditions, correct
error in plans, and to take adventage of newly developed techniques and materials.
The contractor’s consent to these changes is not required; however, he is entitled to
an equitable adjustment in price and time.[49, pp. 16-18] '

A change order is a written agreement to modify, add to, or otherwise alter the
work that set forth in the contract documents. Functionally, a change order
accomplishes after the execution of the Agreement what the specifications addenda
does prior to bid opening, except that an accompanying price change may be
involved in a change order. A price change is not necessarily always in the
contractor’s favour as it could also be in the form of a cash credit to the owner, or
it may involve no price changes anyway, figure 2.21,[11 p. 459].

Delays or accelerations which occur, often as a result of change orders, and
directly affect the completion time of a certain event or series of events on a
construction project often have effects on seemingly unrelated events. Rowland
descrides this hidden and troublesome phenomenon of change orders as the ‘ripple
effect’ in his study. Using this theory, he proposes, a contractor is often able to
make a claim for impact costs. These impact costs are the results of having to
perform the “hidden” work, referred to above, that is not a direct result of the
change order.[49,pp. 15-17]

The change order may alter the contract price, schedule of payments, completion

date, or the plans and specifications. Change orders create additional work for



52

everyone in the industry. One of the most aggravating conditions is the length of
time that elapses between the time that a proposed contract modification is
announced until the matter is finally rejected or approved as a change order. If the

appropriate procedures are followed, it is possible to minimize the inequities.

ADVERTISING BID AWARD SIGN
DATE OPENING DATE AGREEMENT

© ®

e e

Changes by No Changes Changes by
Addenda Change Order

Figure 2.21 Time of Changes

2.5.1 Oral Change Orders

The change orders are usually taken to be a written agreement in definition, but it
is better to take them as a modification to a construction contract. The change
order may also exist in oral form. Although the oral changes are very risky, and
there is the fact that the documents require all change orders to be in written form,
the actions of both the owner’s representative and the contractor can constructively
waive that requirement.

Oral communications are common to all construction projects. Oral directives
do not normally create problems unless the directive is misunderstood or the design
professional or owner later refuses to pay for an orally directed change. To protect
their interests and improve contract administration practices the legal aspects of

orally directed changes should be understood. As there exists no proof for the
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change to be ordered, despite its legal aspects, the orally directed change is very
risky.

Written communications are not maintained properly, perhaps because of the
urgency of the decision-making process. Indeed, correspondence and the review
thereof are viewed by many as being among the least desirable work elements of a
manager’s job. However, careful attention to documentation provides vital
information to prevent the disputes. [50, p. 160]

In dealing with oral changes and a changes clause requiring a written order,
Simon suggests that the following questions are relevant:

e What does the contract state?

o Does the change clause apply in this instance?

e Assuming that it does apply, has it been complied with?

e Assuming that the change clause does apply and bas not been
complied with, what are the expectations to the enforcement of the
clause?

e Has an exception been complied with?

e Assuming that no exception has been complied with, is there an
equitable basis on which to argue for the establishment of still
another exception?

A regular routine should be established to obtain written confirmation of the oral
communication in the appropriate time before memories fade. To ensure speedy
resolution, the contractor should take the initiative to correspond with the owner or
owner’s representative, stating the understandings that were reached and requesting
a written response to a specific date. Correspondence should include:

1. the date of the correspondence;

a detailed description of the conditions and pertinent facts;
the rights established in the contract;
reference to applicable contract clauses;

the intent to actively pursue a solution to the problem;

AN i

a statement that additional compensation is expected, as provided
for in the contract;

7. arequest for confirmation from the recipient by a specified date.
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It should also be stated that if the participient does not respond by that date, it will
be assumed that the understanding reached are correct. Speed memoranda are not
adequate communication mechanisms for these purposes. While letters to file or
diary entries might establish the facts from one person’s perspective, they will not
establish the facts of which the owner was aware.

An orally directed change that has all the requisities of an independent oral
contract will likely be valid. The owner must know that he or she is requesting
work that will require additional compensation or that additional compensation is
expected by the contractor. An implied or express promise to pay cannot be
rescinded later. [50, pp. 149-152]

At the outset of a project, it is advisable to clearly establish lines of authority.
Specifically, the persons authorized to make changes and to whom notice should be

given should be established in writing.

2.5.2 Written Change Orders:

i

The purpose of the requirement that all contract modifications be in written is
similar to the requirement for written notice like the owner has the right to know
the nature and extent of owner promises and liabilities. The requirement for
written change orders protects the owner from unknowingly incurring a liability in
the course of routine interpretations of the contract documents or normal
mteractions with the contractor.

The essential elements of contract clauses related to written change order
requirements are [50, p. 161]:
e Only persons with proper authority can direct changes.
e The directives must be in writing.
e The directive must be signed by a person with proper authority.
¢ Procedures for communicating the change are stated.

» Procedures for contractor response are defined.
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Figure 2.22 Decision Process for Resolving Disputes over Oral
Directives.(Thomas, Smith, Wright)

When approved by the owner, the provisions of a change order become a part of
the contract. If an approved change order is executed by the contractor, all of its
provisions and terms are as binding upon the parties as are those of the original

contract.
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Each change order must be evaluated individually; however, there are certain

basic principles that apply to the handling of all types of change orders.

1. No work should be included beyond the scope of the base contract, particularly
on public works contracts.

2. The identity of the individuals authorized to request and approve change orders
should be established early. Such information should be provided to the
contractor’s superintendent or foreman and the owner’s Resident Project
Representative.

3. During the preconstruction conference, a meeting should be held to establish
the change order handling procedures.

4. All changes in the work must be authorized in writing prior to the execution of
any change.

5. The scope of a change order must be clear, and a request for a change order
proposal should contain enough information to enable the contractor to make a
realistic estimate. '

6. The contractor should submit its proposal to execute a change order as soon as
possible after recieving the request, and the owner’s approval or rejection

should follow as soon as possible.

The proposal should be fair. It should recognize the contractor’s right to include
overhead and profit percentages in change order estimates and in time and material
change order billings. It should also be recognized that the contractor is entitled to
compensation for legitimate time-delay claims, processing of deduct change orders,
costs of disposing of removed material, and all other legitimate costs incurred in the

execution of the change.
2.5.4 Change Order Composition

A change order specifies the agreed-upon change to the contract and should

include the information below:
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e Identification of change order

e Description of change

e Reason for change

e Change in contract price

e Change in unit prices ( if applicable )

e Change to contract time

e Statement that secondary impacts are included

e Approvals by owner’s and contractor’s representatives

A change order is a written agreement between the owner and the contractor
authorizing an addition, deletion, or revision in the work and / or time of
completion within the limits of the construction contract after it has been executed.
It is a specific type of contract modification that does not go beyond the general
scope of the existing contract.

The change order generally originates as a claim or recommendation for a
change from the contractor or as a request-for-proposal from the owner, seeking a
change to the existing contract documents. The change order is necessary to
increase or decrease the contract cost or work, interrupt or terminate the project,
revise the completion date, alter the design, or in general to implement any
deviation from the original contract terms and conditions. [11, pp. 462-472]

As the change orders cause more disputes than any other single aspect of a
construction project, they should be carefully discussed in complete details.

A contract change order is usually used to effect a change within the contract.
These should always be in writing. Standard forms (like shown in figure 2.23) are
available for this purpose, however, a change order can be in the form of a letter, if
desired.

A contract change order is used in most instances when a written agreement by
both parties to the contract is either necessary or desirable. Such use further serves
the purpose of notifying a contractor of his or her right to file a protest if he or she
fails to execute a change order. ( The term protest refers to disputes arising out of
the issuance of a contract Change Order by the architect or engineer against the

objections of the contractor).
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Figure 2.23 Flow diagram Showing Change Order Procedure



CHAPTER 3

RESEARCH METHODOLOGY
3.1 INTRODUCTION

This chapter describes the research strategy and methodology adopted in the
study. In order to explain the reason for choices a brief review of research
methods in construction management is made. The reason for the choice of socio-
technical systems approach, case studies, interviews, FIRO-B inventory for
mvestigating both the social and technical systems are detailed.

3.2 THE RESEARCH APPROACH

The research has the objective of exploring, understanding and explaining specific
social phenomena with regard to the performance of building projects. Changes,
their communication and their effects on the project performance are the specific
social phenomena referred to. The causes of such phenomena may lie within either
the social or technical system of building projects.

Quantitative research strategies were considered at the outset of this project. The
framework was established from the qualitative tradition.

The qualitative research aims at flexibility and lack of structure, in order to allow
theory and concepts to proceed in tandem. The results of qualitative research,
through theoretical generalisation, are said to be “deep, rich, and meaningful”. [51]

The research will be investigated through -classification, comparison and
replication. In preference to the term hyphothesis (with its loaded, scientific
method meaning), the term propositions will be used.

As another important decision was to adopt a case study approach. Because the

units were the projects not the changes.
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3.2.1 The Implication of The Case Study Approach

A case study has been defined as:

“ an empirical enquiry that investigates a contemporary phenomenon within its
real-life context; when the boundaries between the phenomenon and the context
are not clearly evident and in which multiple sources of evidence are used”.[51,
p-23]

The real-life context is the project and the players involved. A case study is
preferred, because it allows access to current projects and does not require a
divorce of the phenomenon from its context (in the way an experiment would) ot
the prior specification of important variables (in the way a classic survey would).

Literal and theoretical replication were made in the selection of the cases. Literal
replication, that is, each case has been selected so that it predicts similar results;
Theoretical replication, that is, each case has been selected so that it produces
contrary results for predictable reasons.[51, p. 49]

The case studies were selected to be similar as regard to the below summarized
factors, which potentially affect the incidence of changes on building projects,
depending on the work of Bromilow, 1970:

a) The social and exchange relations of the contracting system

b) Roles and relationships within the contracting system: Project Team
Organisation

c) The role of the client

d) The building type/complexity

e) The size of the building (as measured by cost)

3.2.2 Investigation of The Technical System

The project documentation was studied as far as possible with the structured
interviews with the project key informants to obtain research-relevant information.
As communications process has been seen playing an important part of the changes
process, an after the fact method was used to identify this process by project

documents and interviews. The contracting system was also regarded.
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3.2.3 Investigation of The Social System

The impact of interpersonal relations on changes were asked to the members of
the project team; their feelings, experiences and their own views were considered
by the interviews(see Appendix A).

In addition to the interviews, it was decided to use a previously developed
measure of interpersonal relationship styles, the Schutz FIRO-B, which stands for
Fundemental Interpersonal Relations Orientation - Behaviour. The purpose of this

was to yield data on the personalities and compatibilities of the team members.
3.2.4 Firo-B

For more than three hundred years, knowledge of the self has been considered to
be at the very core of human behaviour.The ancient dictum “Know thyself” has
been variously attributed to Plato, Pythagoras, Thales, and Socrates.

Being long known that knowledge of the self - self -awareness, self-insight, self-
understanding- is a prerequisite for productive personal and interpersonal
functioning, and a host of techniques and methods, mediation techniques, and
exercise programs have been touted as summarize those procedures, nor does it
espouse one particular method of reaching that goal. Rather, the importance of
self-awareness in relation to managerial behaviour will be discussed here.

Interpersonal orientation is one of the critical areas of self awareness. Because the

manager’s job has been characterized as overwhelmingly interpersonal,
interpersonal orientation, or the tendency to behave in certain ways around other
people, is an especially important aspect of self awareness.

“Interpersonal Orientation” does not refer to the actual behaviour patterns
displayed in interpersonal situations. Rather, it refers to underlying tendencies to
behave in certain ways regardless of the other person involved or the circumstance.
Interpersonal orientation generally arises from certain basic needs in the individual
that relate to relationships with others.

Firo-b is a very well-known and thoroughly researched theory of interpersonal

orientation and was proposed by Schutz in 1958. The basic assumption of this
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model is that people need people, that all individuals seek to establish compatible

relationships with other individuals in their social interections.

FIRO-B was first developed in 1958. It contains fifty-four questions and they
only take ten to fifteen minutes to complete, so avoiding fatigne and decreased
motivation; other such inventories can take up to an hour. The questions are short,
simple, bening and free from jargon, so mmimising the risk of defensiveness and
faking self-image. As Schutz says (1958,1966):

“the scales do not evaluate, they have no right or wrong answer, no responses are
good or bad, ethical or unethical, intelligent or stupid, moral or immoral”.

Finally, scoring is straight forward and arithmetical.

A detailed discussion of the necessary psychometric properties of the test are
contained within Schutz (1958). There he demonstrates that the FIRO-B has
satisfactory and has satisfactory reliability and both construct and content validity.

The FIRO measures three areas or needs of interpersonal behaviour which are as
follows:

1. Inclusion (I) - the need to establish and maintain satisfactory relationship
with people with respect to interaction and association, i.e. moving toward or
away from people.

2. Control (C) - to establish and maintam a satisfactory relationship with people
with respect to control and power, i.e. the assumption of responsibility, decision
making and domination.

3. Affection (A) - to establish and maintain a satisfactory relationship with
others with respect to love and affection, and becoming involved with others,
i.e. a need for deep rather than superficial relationships.

The test assumes that these three areas are fundemental to understanding and
predicting interpersonal behaviour. Although many factors will influence a
person’s actions if it is known where the person stands in these three dimensions,
meaningful interferences can be made about their interpersonal behaviour. This
seems on the face of it to be a very sweeping statement but to explain it more
throughly; The first postulate of Schutz’s theory, the Postulate of the Interpersonal
Needs, says:

a) that every individual has three interpersonal needs: Inclusion, Control

and Affection.
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b) inclusion, control and affection constitute a sufficient set of areas of
interpersonal behaviour for the prediction and explanation of
interpersonal phenomena, or to put it simply people need people in these
three ways.

These three dimensions have been more fully explained by Schutz, (1966).
Before the tests were developed, factor analysis studies had found fifty dimensions
of interpersonal behaviour which were not manageable. He argued that if statistics
failed, other methods were needed. Therefore, he turned to the developmental
approach, believing it to be promising to trace the developing individual through a
sequence of interpersonal dealings as a method of identifying the most basic
mterpersonal areas.

As a psychologist, Schutz drew upon the work of the ‘founding fathers’ of the
psychology, Freud, Jung and Adler and of two of their followers, Fromm and
Horney. He found confirmation of this postulate in the personality typologies
drown up by the pioneers. He argued further that of the childhood experiences,
mnterpersonal relationships with the parents was the most important. If the needs
for inclusion, control and affection are present in all persons, then it should be
possible to find behaviour in these three areas appearing in parent/child relationships
and development. In this he found confirmation of his postulate.

However, since the inter rather than intra personal is important here, it is worth
constdering the application to group behaviour more closely. It follows from the
postulate that behaviour in the three interpersonal need areas should be observable
in the interaction of groups, ie. all behaviour that is interpersonal should have
reference to one or more of the three need areas and measures of such behaviour
should basically resolve into measurements of different responses in these three
need areas.

In support of this Schutz cited three major studies (and several others). In the
first Leary (1957), analysed interpersonal relations according to the dimensions of
affiliation hostility (affection), dominance - submission (control) and intensity
(inclusion).

In the second, Carter (1955) attempted to answer the question “what are the

characteristics which can be evaluated by observing people interaction?” After
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eight independent analyses of group situations which differed in size, kind of task
and leadership structure, he stated that:

“in assessing the behaviour of individuals participating in small groups or
situational tests, probably on three or at most four independent dimensions of
behaviour can be evaluated.”

His three dimensions were “individual predominance”, i.e. the seeking to be
noticed and recognised (inclusion), “group goal facilitation” (control) and “group
sociability” (affection).

In the third, Bion (1949) was concerned with the problem of understanding under
what basic assumptions a group is operating. He found three basic assumptions,
fight-flight being the group’s main techmique of self-preservation (inclusion),
dependence (control) and pairing (affection).

Also, Adamopoulos (1982) noted that the three dimensions of affiliation, power
and intimacy (which correspond Schutz dimensions of inclusion, control and
affection) are sufficient to account for the variety of human behaviour and social
relations which are characteristics of all personmal interaction.  Extensive
investigations of the structure of interpersonal relationships over the last thirty years
resulted in an impressive convergence of findings even across cultures.
Adamopoulos found that they had held true over time by a content/factor analytic
study of the Iliad (800BC), Beowulf (800AD) and The Red Badge of Courage
(1896).

For each of these three dimensions there are two scores, symbolised by the letter
“e” and “w”; “e” represents what is EXPRESSED or manifestly observable on
each of the three dimensions and “w” reprepresents what is WANTED by the
person from others and is less directly observable.

Interpretation of these scores on an individual basis is a complex matter. Some
aspects of interpretation have more relevance to the use of FIRO in counselling,
and therapeutic settings.

Although some studies have been carried out in organisational contexts, few have
been carried out in the building industry. McKinnon (1962), in a study on creative
architects (in the U.S.A.) found that although the professional duties of an architect
require a great deal of interaction with others, this is not especially to their liking,

they tend to be introverts, desiring aloneness with time for contemplative thought
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and creative activity. However, when they do have to deal with people, they tend
to do so in a dominant manner with marked social presence and skill, seeking
always to initiate behaviour.

Hill (1982) reports on the use of the FIRO-B i a study of the characteristics of
project team leaders in a large oil company. Selected ‘outstanding’ project
managers were compared to a sample of ‘average managers’. In terms of
responding to internal team conflict, the outstanding project manager had a large
repertoire of responses, and was more willing to approach conflict than to avoid it.
The context of this study is analogous to unmitary organisational settings in
construction (but not to the temporary multi-organisational settings in construction
(but not to the temporary multi-organisational settings of the selected Case Studies
reported here).

In a case study of a large U.K. project, Dodd and Langford (1990) found that the
FIRO-B revealed a great similarity of the personality profiles of the members of the
construction management organisation. The profiles suggested a typical individual,
who:

“actually prefers his own company; someone who needs a lot of responsibility,
enjoys making decisions and with a high need to achieve. It also indicates a warm
person, capable of giving and receiving affection without going to extremes, thus
being able to tolerate affection and hostility if necessary”.

This may have been as a result of the recruitment strategy of the organisation, or
a reflection of the type of individual who was attracted to that particular job.
Interestingly, the three trade contractors who were subjected to the FIRO-B,
displayed a greater variety of profiles.

All of these applications of FIRO-B suggest that the inventory would be of use on
the case studies reported here, with the caveat - on interpretation beware of the

unitary nature of the (project team) organisation.
3.2.5 Firo-B and justification of the use of Firo-B compatibility measures

What is most helpful in both this study and in analysing the INTER rather than
INTRA personal styles is the measurement of compatibility between pairs of people
(dyads) within the group. A more detailed analysis of the individual, personal
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profiles would be of interest, but apart from time consideration, it could be seen as
an invasion of personal privacy. In any case, it would be more relevant to a
counselling or therapeutic session where it would form only part of a picture of a
person’s life and interpersonal style. Among other things, it would involve a
comparison between the person’s actual scores and what they expected their scores
to be. In the context of this study such an analysis could only be appropriate if the
team were having difficulties with social relationships and the FIRO personal
profiles could assist in understanding and resolving these difficulties.

The compatibility measures have attracted some controversy, and should be
taken as possible indications rather than definite results. Schutz (1966) defined
compatibility as:

“the property of a relationship between two or more persons, between an
individual and a role or between an individual and a task situation that leads to
mutual satisfaction of interpersonal needs and harmonious coexistence”,i.e.
compatible people work well together.

Compatibility does not necessarily imply liking; they are often linked but two
people can work well together without strong liking or conversely, people can like
eachother but not work together effectively.

Schutz identifies two main forms of compatibility - similarity and
complementarity. He measures and describes similarity complementarity as either
‘reciprocal’ or ‘originator’, and, complementarity as ‘interchange’.  His
descriptions of these three measures of compatibility (a more detailed explanation
of which is contained in Appendix B), are as follows:

(a) RECIPROCAL COMPATIBILITY which measures the
degree to which the expressed behaviour of one person equals the wanted

behaviour of the other person and vice versa. It is expressed by the formula:
tKij = (ei - wj) + (¢f - wi)
( where r stands for reciprocal, e for expressed behaviour towards others, w for

wanted behaviour from others, K for compatibility and i j are the two people

involved).
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(b) ORIGINATOR COMPATIBILITY which measures the
degree to which one person’s excess of a need to express or receive in a given need
area is balanced by the other person’s excess in the reverse direction, i.e. if one
party’s e score is greater than the w score, the other party’s w score should be
greater than e score so that one difference counterbalances the other. It 1s

expressed by the formula:

oKi = (ei - wi) + (e -wj))

(c) INTERCHANGE COMPATIBILITY which measures the
degree to which two persons have a need to be similarly active in a given need

area. It is expressed by the formula:

xKij = (ei +wi) - (e +Wj).
Compatibility scores range from -18 > 0> +18

Zero represents compatibility; minus scores represent apethetic incompatibility,
i.e. there is a lack of initiation of behaviour in the need areas by both parties, and
plus scores represent competitive incompatibility, 1.e. both parties have high needs
to express or initiate behaviour in the three need areas and cannot, or will not,
respond to the others need.

Schutz suggests that it is possible to sum reciprocal, originator, and interchange
compatibility scores to obtain an overall measure of compatibility. However, the
FIRO theory does not specify when this composite or one of the ‘sub-
compatibilities’ should be used. As it is also not clear from the theory wether or
not the sub-compatibilities are equivalent or consistent (some may relate
significantly to dependent measures, others not, and, some may relate positively,
some negatively), then the composite K index may achieve “mathematical
parsimony but does not increase our understanding of compatibility”’(Hawley and
Heinen 1979).

This was demonstrated by Malloy and Copeland (1980). The composite
measure gives greater weight to complementarity (with two measurements, that of
originator and reciprocal compatibility) than to similarity (with one measurement

of interchange compatibility) without any theoretical support for doing so.
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Different researchers have used different sub-compatibilities as a compatibility
measure (sometimes without a justification). Underwood and Krafft (1973) and
Moos and Speisman (1962) used originator compatibility and interchange
compatibilities in a work setting and Hewitt et al (1974) and Reddy and Byrnes
(1972) used interchange compatibilities only. ‘

According to Hill (1983) the compatibilities/incompatibilities most relevant to
project teams are, Inclusion Interchange, Control Interchange and Control
Originator. (Reciprocal compatibilities apply more often to close personal
relationships between two people and are relevant mainly in clinical and therapeutic
settings). He believes that affection conflicts are not so frequently found in work
settings. A high affection interchange person working in a low affection
interchange group would probably complain of a lack of encouragement and
support.

Interchange conflicts/incompatibilities arise where two people are very
different in how much interchange they prefer in various need areas. Inclusion
interchange conflict arises between hfgh and low joiners, or participators, those
who want to work alone and those who want to work in groups and they appear
most often whenever a decision must be made. Those with high inclusion want to
work it out together and those with low inclusion wish to work on their own in
pursuit of decisions. It is likely to be especially relevant for larger groups.

In relation to this present project, the need for sociability or gregariousness is,
essential in construction. The fact that Mackinnon (1962) found architects to be
low on this, could cause difficulties with variations, amongst other things, and
could explain why architects are butt of so much sour humour and criticism (the
other reason in Britain at any rate social class and a different prolonged training
seen as privileged and artistic).

Control interchange conflicts arise between those who like to create a system of
rules and clearly delineated roles (high interchange conflict arises between those
who wish to create a group structire and definite roles and, low control people who
resist this).

Control originator problems usually arise when two individuals with a high

expressed control and a low wanted control have to work together; each wants to
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control the other but neither will be controlled. This is likely to be acted out
around task issues in unproductive and obstructive ways.

Schutz (1966,1978) hypothesised that more interpersonally compatible groups
will exhibit greater productivity, interact more with each other and are more likely
to complete the task in hand. There is some controversy as whether the Schutz
view holds in work settings.

Many studies using the FIRO-B have been carried out in conditions of varying
degrees of artificiality and on student populations (usually American) and their
applicability to non-American, more adult populations in real-life, working
situations must be questioned. The assumption made so far is that for productivity
and effectiveness, compatibility is good and conflict is bad, but on the other hand it
can be argued that im work settings, some degree of conflict between types of
people is necessary. There is some evidence that groups of heterogenous,
psychological composition are better at solving and learning (Hamson and Lubin
1965, Hoffman 1959 and Hoffiman and Maier 1961).

Hill (1975) in a study of systems analyst found that inter-personally incompatible
groups were associated with higher productivity but he emphasised that task
interdependence could be an important moderating variable, the systems analysts
were not interdependent and did not have much contact with each other so that
emotions aroused by incompatibilities may have been channelled into individual
task accomplishments.

On the other hand, Reddy and Bymes (1972) examined the effects of compatible
and incompatible group composition in the problem solving behaviour of middle
managers and found that compatible groups completed the task more readily than
incompatible ones. In this study there was a high degree of task interdependence.
In addition, Argyle (1983) suggested that incompatibility not only has an adverse
effect upon the quality of an inter-personal relationship, but also upon performance
effectiveness.  Further, Carron and Garvie (1978) found that in a highly
interdependent task relationship (coach and athlete) compatibility was definitely
related to task performance. Therefore it would appear that in the light of the
Tavistock findings (Crichton, 1966) compatibility is of importance in construction
management but as Schutz (1966 p:vii) himself says:
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“Looking back on the theory after seven years I find that one area in particular is
unresolved, that of the relation of task-oriented behaviour, (also called “work”,
“competence”, “creativity” or the “conflict free ego sphere”) to the three
mterpersonal needs.”

Underwood and Krafft (1973) asked if the FIRO compatibilities would hold in a
work culture which emphasised natural, non-personal and technical process. In a
study of 360 male industrial (production manufacturing supervisors) they found
that it did not. These findings depend on the assumption that work and
interpersonal orientations are seperate. The FIRO theory does not contain a work
orientation construct and it could be argued that “if work orientation has a strong
salience, the interpersonal need conmstructs are diminished”. Industrial mter-
personal activity is seen as focused upon impersonal matters such as materials,
costs, schedules and such contexts do not evoke interpersonal needs to any great
extent.

Hawley and Heinen (1979) argue that compatibility is not static but dynamic,
changing over time and different sub-compatibilities may of greater importance
depending upon the stage of group development. This interchange compatibility is
important to a group in its initial stages and originator and reciprocal compatibilities
are important later on. It could be argued that a construction team does not have
sufficient time in the course of the average contract to develop such close
relationships where reciprocal compatibilities matter and, perhaps, like affection
compatibilities, they are less likely to arise in work settings anyway.

The controversy is by no means resolved, but the following points should be
bome in mind, that construction is not the same as manufacturing, that
compatibility is important in task interdependent situations and that interpersonal
skills are essential in construction process. [12]

Therefore, on the basis that compatibility is important in construction (and in
relation to the communication and effects of changes) the areas of compatibility
considered most important are Inclusion and Control Interchange and Control

Originator.
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3.3 SELECTION OF THE CASES
3.3.1 Introduction

The reasons for the case study strategy was previously explained. The contextual
case study variables were held constant (so far as possible), in order to enable intra-
case and cross-case analysis. Table 3.1 summarises the contextual variables for the
selected case studies.

As it was so far identified in section 2.3.2, factors affecting the incidence (i.e. the
rate of occurance) of changes were:

e the client type;
e the organisation of the project team;
e the building type;
o the size of the building (as measured by cost);
e the method of builder selection;
. ,the type and form of contract.
These factors, amongst others, were taken due consideration in the research
scope. An explanation for the choice of case studies follows by reference to their

contextual variables.
3.3.2 The Client Type

The requirements for competition and for a firm price for building works, has led
to public clients having the reputation for providing tender documentation for fully
designed works (at least in comparison to the private sector). The types of building
demanded by the public clients would be relatively sheltered from the vagaries of
the market. Restricting choice to public clients (here the governmental clients) or
pseudo-public clients, would lower expectations of environmental changes. Thus,
the client type was restricted to government financed schemes - mass housing and
cultural complexes.

As the focus for this study was on project teams, imvolved access to client

organisations was not possible. However, the analysis of documentation and
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interviews with project personnel did provide some data on “unresolved conflicts in

the client organisation” (see chapter 4).

3.3.3 Project Team Organisation

Case studies chosen involved two different systems of procurement both
mnvolving the same consultant company in the project management. First group of
four cases had the design-built system in the role of the contractor. These cases
were all housing sub-projects of one great mass-housing project named “Halkah

II.Phase”. The project team organisations were all the same (see figure 3.1).

OWNER

Consultant
Manager

General Contractor
| - | - I

Designer TC TC

contract —_—
control. = .-......

Figure 3.1 First Group Project Organisation

The contractual situation was like the Construction Management for Agency
Construction Management scheme by V.Ireland (see section 2.3.2.5). The
principal gave preliminary design schemes and the restricted method of
construction as tunnel form to the contractors, and, the detailed design drawings
and suggessions were made by the contractors. Here the construction manager had
no contractual relationships with the contractors.

The designer acted as a trade contractor to the general contractor. Contractors

employed their designers. Construction manager acts as agent for the principal. As
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the construction manager- had no contractual boundaries with the general
contractor, the control power, hence the nature of interpersonal relations take
great importance. Case studies A,B,C,D had this scheme.

The following case studies E and F were representing two different general
contractors dealing two cultural complex projects which are superficially same, as

parts of the same main project “Halkali Il.nd Phase”.

[ OWNER ]
Consultar'ﬂ
Manager
DESIGNER General
Contractor
Contract
...... Control

Figure 3.2 Second Group Project Organisation

These projects had the Traditional system of procurement in the role of the
general contractor (see figure 3.2). However, considering the whole mass housing
project the contractual situation, was again similar to Construction for Agency
Construction Management scheme by V.Ireland, in the role of the specialist.
Consultant being the Construction Manager and the trade contractors being each

one General Contractor.

3.3.4 Building Type

Bromilow had suggested that there may be a relationship between the building
type and the number of changes(Bromilow,1970). Although this is probably an
indirect relationship, the building type was held constant. First four case studies
had the same building type at he first group. Second group of two cases, had again
same types of buildings. In the first group, the same preliminary drawings were

given to each general contractor by the principal, there has been very little
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differences in the end. It is to say that, in both groups the projects and so the
building types were the same, but the project teams were different.

3.3.5 Building Size As Measured By Cost

As would be expected, there was a direct relationship between the size of a
building and the number of changes (Bromilow, 1970). A more important reason
for specifying the size and the group nature of the case studies selected was the
time and cost of reaching the qualitative data being collected and their comparison.

3.3.6 Contractual Arrangements

The contractual arrangements confirmed the project team organisations. The
form of contract was important as it provided the definitions of, and the procedural
rules regarding changes. All employed the same type of contract, as the principal

[}

was the same for each two group of cases.
3.3.7 Conclusion

Regarding the contextual variables one by one;

e The type of the client was the same being Turkish Republic Prime Ministry
Mass Housing Administration.

o The organisations of the project teams were two types, being the same within
each group. First group of four mass-housing projects had a design-built
scheme with a consultant manager, where the system was also similar to the
agency construction management. The second group had a traditional system,
where the consultant manager still existed. Here it is debatable if the consultant
company took on the construction management of the whole main project.
However, their involvement was at the later stages of the initiation of the main
project compared to the construction management.

e The building type was the same for each group.

o The size of the buildings were superficially the same for each group.
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e The method of builder selection was on invitation basis, was the same for each,
as the projects were subsets of a main project and the principal was the same.

e The type and the form of the contract was also the same for each.

The cases were taken as subsets of a main mass housing project. However, they
were identified by their general contractors. Two groups were separate, one
concerning mass housing projects and the other cultural complex projects. Among
these two groups, the building types and the project team organisations were
differing.

As the contextual variables were restrictedly held constant, the cross-case analysis
within and across the groups were enabled. These factors were held constant in
order to focus on the communication systems and the performance of different

project teams (with special regard to changes) more clearly.

3.4 THE PROPOSITIONS

The term hypothesis is associated with the positivist (and hence quantitative)
approach to research. Hypothesis are seen as being derived from scientific theories
which are then submitted to (empirical) test. The implication of this is that science
is deductive.

By contrast, the conceptual framework employed on this project was more
mductive. The propositions were developed from the literature review and pilot
studies. Through this process, sence was made of the social phenomenon being
studied through classification and comparison.

Having followed this process carefully, it is necessary to recognise that the
qualitative approach cannot lead to an unequivocal determination of the validity of
findings. Hence, the language of qualitative research is also less deterministic. In
reference to the term hypothesis (with its loaded, scientific method meaning), the
term proposition has been used. Both terms serve the same purpose - that of
focusing attention on the phenomena under examination within the scope of the

study.
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The Propositions

Within the confines of technical and social systems, which comprise the
procurement system, there is scope for flexibility both in the establishment of
working relationships, and in the management of conflict within these
relationships, that these are related to project performance, being predominantly
taken to mean client satisfaction in terms of cost, time and quality.

The majority of changes resulting with delays, disputes, claims or conflicts -
hence poor performance - are caused by failings in the communications system.
Formal, informal or mixed, attainment of shared meaning prevents conflict and
the mherent lack of clarity in the communication process is closely related to
the individual project teams ‘the pattern of relationships and divisions of
responsibility in the team’. * If relations are good, changes will be dealt with
by informal communication which will always be followed by the necessary
formal documents. However, if relations are poor, formal procedures will be
adhered to, so causing poor performance.

Within the system, if the roles that the participants are expected to play within
the project team have not been well developed (or defined), that is the potential
for conflict. When these expectations are not met, they cause changes and

affect their settlement.



CHAPTER 4

THE RESEARCH RESULTS
4.1 INTRODUCTION

The cases selected are sub-projects of a main mass housing project named -
Halkah II.nd Phase - being led by Turkish Republic Prime Ministry Mass Housing
Administration (Tiirkiye Cumhuriyeti Bagbakanlik Toplu Konut Idaresi - TOKI).
They were identified by their general contractors, as four mass housing projects
and two cultural complex projects were concerned within two different groups that
each were quite the same within the group they belonged. '

The role of the contractor was different in each group. The four mass-housing
projects concerned within the first group had a design build system, however, the
main preliminary schemes were given to each contractor by the principal. At the
second group of cultural complex projects, the traditional system was used, for
handling the project. Design has been separate from construction and one contract
was made between owner and the contractor, one between the owner and designer
and one with the owner and consultant. The contractual and control realionships
were all given in figures 3.1 and 3.2.

All the tendering was on mvitation basis and the general payment method was

lJump-sum depending on unit m? prices.
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4.2 INTRA-CASE ANALYSIS

Case-Study A

As the design was within the control of the general contractor, the changes about
the buildability of design were avoided. Design and construction were combined.

The most important changes were:

e by addition of fire-stairs to buildings, the facade was changed and there was
added work;

The source of this change was the principal who gave the preliminary schemes to

the contractors in this first group and did not include this item in the contract. This

is a faulty design by the authority. Later, the fire authority can be taken as an

external source.

o the type of flash-heaters were changed, by the principal;

e basement rotations of some buildings were changed by the contractor because
of site conditions, and this affected the plans. ’

o Shelters were added to each block. The source of this addition was the Local

Authorities, being an external source, however, the cause of the change was the

inadequateness of the preliminary design.

Time and Budget strains were the main causes of the change in the original
design by the owner or the contractor by negotiation.

There have been various changes else, which are considered to be unimportant,
because, they were all possible and foreseen conditions as nothing about them was
included in contract and there was no technical documentation (the inadequateness
of the contractual system and the client system will be discussed in chapter 5).

The communication was given great importance within the general contractor
project-team.  The contractor project team was all in-house organised.
Communication was first informal, later formal and site in-house meetings were
held on programme weekly for attainment of shared meaning within the project
team, and to turn the informal communication into formal minutes. However, the
whole project team concerning the owner’s team and the general contractor were
not that successfully communicated. This resulted in significant cost and time

effects, and perhaps social effects.
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The FIRO-B scores and the interview responses indicated some incompatibilities
and possible sources of friction in personal relationships. The chief impression
obtained was that potential conflict had merely depended on extremely high control
expression of the whole participants, especially the absolute ruler profile of the
general contractor site agent. The conflict reducing and peace making profile of
the contractor general co-ordinator and high need of inclusion in the whole team
prevented the development of conflict.

The general attitude was summed up in the words of general contractor contracts
manager:

“ As the client was a government body, they always made us do everything in
the way they wanted. Though we knew it would last in their favour, we never
gave up formal communication, however it had superficially been a one-way
communication. In the end, we did everything they wanted and they paid for
whichever change ‘they thought’ that should be paid.”

Case-Study B

This case concerned was such a work that the previous contractor left the site
because of company problems.

The general contractor had taken on the future responsibility of fhe finishing of
the blocks. As the design was completed and the materials were stored on site, the
changes were quite a few. A few important ones were the change of the type of
the window fittings by the principal. Other changes were all because of the closed
meanings and jargon of the additional contract clauses.

The usage of the materials stored on site by the previous contractor and some
sent by the principal were reported to be the main source of the changes and
conflicts according to the general contractor. He included the following;

“ ... some were impossible to be used, because they were left on site for nearly
a year facing open air conditions... as a result we lost a lot of time and money with
the formal communication concerning our positive suggestions of changes about
the materials, because the client’s system was a very gradual, hierarchical and

bureaucratic system.”
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The potential technical problems of this project were constrained by the informal
working relationships with the owner’s representatives and the owner. The
cooperative spirits of the contractor site agent and the construction manager was
commented by the whole team. Since there was a team spirit, and competence, the
project was completed on time; but was cost-overrun at the contractor side. The
reason was the escalation of the materials that it took a long time, and the
calculation of the total area and the percentage of completed work was given faulty
at the contract stage, again it took a long time to get the right through the system

for the contractor.

Case-Study C

Within this project, the complaint was the insufficient preliminary design given by
the principal. In addition to the items laid down in the Case-Study A, the vertical
circulation was changed. Also the calculation of total area was wrong and it took a
very long time for the general contractor to get their claims, however, some were
still conflicting matters on the time that the research interviews continued.

In the words of the general contractor:

“ ... there is not a change order system. Things go informally. Most of the
work and materials defined in the contract are old fashioned or behind technology.
These are considered and attempted to be revised after the contract is let. Since we
do not have the change order procedure, and the client’s system is hierarchical, it
took a long time to get the money paid, some are still not paid ...”

The team looks compatible in general. The general contractor site agent has a
profile that he does not want to be controlled. This sometimes caused straining

relationships with the construction manager site agent, reportedly.

Case-Study D

In this project, the previous company had failed completely and left the job.
After the commitment of the job by the principal, the consultant (construction)
manager team completed the resultant work. The adequateness of this application

is open to discussion (see chapter 5). However, the project went on time, as the
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previous consultant team became the new contractor group. Hence, competence is
considered within the team and it can be said that they were compatible enough in

control and inclusion dimension, as a team.

Case -Study E

This case had a traditional system of procurement andwas involved in the second
group. Design was separate from construction being led by a design company and
the consultant construction manager had the control and coordination of design and
construction without having contract with both. The final decisions were made by
the principal with the highlights of the consultant.

Within the scope of this project, the changes were :

e changing the system of foundation beams was offered by the contractor,
suggesting this new system would take less time. This change was accepted by
the principal.

e The second change was the roof covering, as it was technically impossible to
implement the specified covering over the initially given slope. This was a
faulty design.

o The absence of some important rain water outlets on the project was another
design fault.

These and others like this caused changes and the project was running over time
and cost both from the contractor’s and principal’s viewpoints. However, the
constraints were all for the contractor.

The FIRO profiles look compatible, except the absolute ruler profile of the
general contractor site agent. Because he expresses a lot of control and does not
want to be controlled, it was hard for the construction manager site agent to work
with him under conditions like that, since things were to be done when the principal
made their mind about them. These strained the relationships on site. However,
the contractor team never gave up searching for their rights formally.

The general contractor summed up:

“ As we never gave up searching for our rights formally, the project ran out of

time and cost...the principal wants the contractor do what they want, but be paid

the way they want...something is wrong with this system.”
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The architect also added :

“ The responsibilities should be well shared. The principal and the consultant
company made us do and change what they wanted.”

These words may be the excuses of some faulty design.

The general contractor project team was described to be “hard to get along well”
at the begmning by the consultant construction manager, however, with an
humanistic point of view and interpersonally close attempts, this impression was
changed at the continuation work. Still, the project was, reportedly, a costly

troublesome one for both the contractor and the principal.

Case-Study F

This cultural complex project was reported to be a successful one by the
consultant construction team. According to the participants interviewed, this
project ran quite harmoniously. The FIRO results supported this impression.

As there have been some changes on the materials because of improper design or
specifications, the general contractor team did whatever they were told to do.
Though, this is not a democratic kind of relationship, the work was completed on
time and cost, thus the contractor company had less loss of time and cost. The
communication was mostly led informally and every thing was all right as the
contractor had no complaints. This was a strategy, we suggest. In comparison
with case E, it can be said that this strategy worked, however, they had the

payments on the same time, but had less loss of time and trouble.

4.3 CROSS-CASE ANALYSIS

1.st Group (Cases A,B,C and D):

Case studies in this group were all mass housing projects, as parts of a major
mass housing project undertaken by the government. All had a design-built system,
however, the preliminary schemes were given by the principal and following design
included the workshops by each general contractor. The projects were quite same

in the end, except very specific details, and so were the difficulties faced.



84

This cross case analysis enables generalisations both across two groups and whole
cases. The contextual variables for six case studies have been previously described
and detailed. Here, summaries of the sources (avoidable or unavoidable), causes
(communications or environmental, and errors or inadequacies in communication)
and effects (significance/insignificance) of changes are given.

After studying the project documentation and interviews with the key informants,
following generalisations are made for this group:

e Though the system was called design-build, the inadequacy of the preliminary
schemes given by the principal, caused significant changes. This was within the
control of the principal at the pre-design stage, though the stairs were changed
by the fire-authority being an external source, it was an avoidable change if
enough care was exposed. This was a significant change causing project over-
time and cost; caused by errors or inadequacies in communication and also an
avoidable one.

e The stored or sent materials by the principal were another avoidable change.
This was caused by the environmental factors and inadequacies’ in
communication. It took a very long time for the escalation and formal
communication.

e Another error in the communication was the closed clauses and jargon of the
contract. The meaning was not shared, so caused significant changes.

e The client was satisfied in terms of cost, quality and time from case study B
and D, where there has been scope for flexibility both in the establishment of
working relationships and in the management of conflict. FIRO scores also
supported this impression. However, in case study D, the consultant
construction manager continued the job after the failure of the ex-contractor.
Thus, the team was free from controlling constraining orders. We suggest that,
this implication was, however, not fair. The consultant construction
management company should have the consultancy and management as
profession, not constructing.

e In case study B, the relations were good and a mixed communication system
was used. Performance was high in client’s terms, however, the contractor was

not that satisfied.
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The roles were not well developed (or defined). This was told to be the potential
for conflict.

2.nd Group (Cases E and F):

This group consists of two cultural complex projects, which are traditionally

procured.

The majority of the changes in this group were avoidable, being within the
control of the design team, or, consultant company who led the communication
of design and construction of the project. The inadequate technical experience
of the consultant company should be considered. Design changes, or faulty
design should be perceived by the consultant in the evolution stage. However,
they were not, neither by the designer nor the consultant. Most of the changes
were buildability changes. Here, the principal was not considered to be the
source, as the consultant was stated to be the expert.

Construction on site and design was not successfully communicated. Most
important, the communication of the contractor and principal was very poor.
This caused poor performance.

Case studyF was reported to be more successful by the client team. The
principal was satisfied in terms of cost, quality and time. Within the confines of
the general contractor social system, there was scope for flexibility both in the
establishment of working relationships, and in the management of conflict
within these relationships, that these were related to project performance. (So
supported the FIRO profiles).

Case study F had a mixed communication system. Relations were good and
changes were dealt with by informal communication which was followed
(sometimes, not usually) by formal documentation. In case-study E, the
relations were poor, however, the contractor found it risky to build depending
on informal communication, because he declared:

“ ... it takes a very long time to get the formal documentation... sometimes,

you can not even get it. In case F, the contractor did whatever the client wanted,

as the projects were the same, because of their very obeying politics, our searching

for our rights strained our relationships with the owner.”
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4.5 CONCLUSION

The following generalisations are drawn from the cross-case analysis. The

purpose of this section is to show how the results of the case-studies relate to the

original objectives or the propositions.

Within the confines of technical and social systems, which comprise the
procurement system, there is scope for flexibility both in the establishment of
working relationships, and in the management of conflict within these
relationships, that these are related to project performance, being predominantly
taken to mean client satisfaction in terms of cost, time and quality.

Within the case studies in the first group of mass housing projects, case study
B was the one that mostly satisfied the client, reportedly. The project
performance was high in client terms. The general contractor team was
experienced. They were flexible in their relationships and managing the
conflict, FIRO compatibilities was positive. However, the general contractor
was not costly satisfied, as the client system was a very slow processing gradual
system and the final escalation took a long time, regarding the changes.

In the second group of two cultural complex projects, case study F had a
flexibility in the social relationships and management of conflict within these
relations. The job had a good performance in client terms.

Here, it is very important to note that, the flexibility is expected from the
contractor teams, as the principal was a government body.

The majority of changes resulting with delays, disputes, claims or conflicts -
hence poor performance - are caused by failings in the communications system.
Formal, informal or mixed, attainment of shared meaning prevents conflict and
the inherent lack of clarity in the communication process is closely related to
the individual project teams ‘the pattern of relationships and divisions of
responsibility in the team’. * If relations are good, changes will be dealt with
by informal communication which will always be followed by the necessary
formal documents. However, if relations are poor, formal procedures will be

adhered to, so causing poor performance.
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Especially, in case study F, relations were good and formal procedures were
not adhered to thus the performance was high. Changes were dealt with
informal communication at the first hand. This softened the hard and slow
motion client system causing poor performance on formality. Where the
relations were poor, formal procedures were adhered to, causing poor
performance.

Attainment of shared meaning prevents conflict and the inherent lack of
clarity in the system the client system was, however, not clear.
Within the system, if the roles that the participants are expected to play within
the project team have not been well developed (or defined), that is the potential
for conflict. When these expectations are not met, they cause changes and
affect their settlement.
As mentioned in the previous item, the client system was not clear , nor were
the definition of roles. The architecht remarked:

“ The contract was on the client’s side, responsibilities were not shared in the
system. The responsibilities should bé shared witin the whole project team,
regarding each participant.”

Shared meaning is closely related to the individual project teams as in ‘pattern
of relationships’ and division of responsibilities in the team. However, the
division of responsibilities was not made healthfully in the client system,
comprising the principal and the consultant manager.

The personality of each member, together with the way they interpret their
role, will determine how the job will progress. Those contractors with a more
democratic personality (as measured by FIRO-B) will tend to take on the role
of the co-ordinator, whereas those with a more autocratic style will tend to see
themselves as in control or in charge.

With specific reference to changes, the indication is that the performance in
terms of creative management and resolution of potentially damaging conflicts,
the optimum number of changes is not necessarily minimum. With an
autocratic contractor, as the level of contractual hostility increases there will be
a tendency for every small thing to be a point of contention; even the most
minor changes will be formalised, documented and if possible defined as a

change.
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Frequently, either the dynamics of the developing working relationships
identified a ‘scapegoat’ for problems which were occuring on projects, or, an
event perceived to be beyond the control of the project team served to make
members “pull together”. Whatever the reasons for the identification of the
individual or event the effects were the same.

Culpable or blameworthy participants amongst case studies ranged from an
on-site site agent, a ‘distant’ client body, and a ‘peripheral’ clerk of works.
Environmental effects, particularly problems in the ground, occasionally served
the same result. This common result was better relationships. Down in table
4.1, the score importances of the case study participants (through social system

questionnaire) are given.

Table 4.1 Average Score Importances of the Cases

Firms Average Relative Score Importance Total Average Relative Score
27 Importance

24
2.5
33 2.5
24
2.5

THg(a ™ >

Here are the interpretations of the whole interviewees on percentage basis
through social system questionnaire: (relative score importances are given in
paranthesis, being extended as 5 being minimum and 1 being maximum)

They think that the contract is 34.5% clear and determining,(3.62)

their roles and responsibilities are 63.5% clear and defined,(2.46)

they think changes are 75% necessary,(2)

they think changes 67.5% affect the time and cost performance of

project,(2.3)

e they think that the genesis, development, implementation and settlement
evolution of changes is 63.5% affected by the quality of personal
relationships,(2.42)

o they think that the dealing of the changes on formal or informal basis 57.5%
affect the quality of relationships,(2.7)

e they think, communication has 67.5% affect over changes,(2.3)

o they think, site meetings are 69.3% important , in establishing good patterns

of communication/social relationships and avoiding/mitigating the incidence

of variations,(2.23).



CHAPTER-5

CONCLUSIONS
5.1 SUMMARY AND CONCLUSIONS

The research was an exploratory and explanatory mvestigation of the phenomena
of changes to design after the letting of contract, being reportedly one of the major
causes of poor cost and time performance.

In the literature, previous approaches to the problem, had mainly concentrated on
potential technical solutions. The premise of this research was that, both technical
and social systems of projects influenced the incidence of changes. However,
within the poorly constructed technical nature of the system within our developing
construction industry, social system was more emphasised, because it was
investigated that, the technical difficulties were contributed by interpersonal
working relationships. The objectives established (see Chapter 1) were as follows:
1. the social system - to investigate the interpersonal working

relationships (within project teams) and to determine the influence of these
relationships upon the incidence of changes and project performance (in client
terms), and,

2. the technical system - to investigate the defficiency of the technical
system, with particular emphasis being placed upon the sources, causes and
effects of the changes.

A framework was developed for the research drawing heavily upon mterpersonal
relationships and systems theory (see Chapter 3). A case study strategy was
adopted as this allowed access to current projects and did not require the divorce of
the changes phenomena from its context (socio-technical system). The case study
strategy necessitated the use of multiple sources of evidence (interviews, content

analysis, and the Fundemental Interpersonal Relationships Orientation - Behaviour
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(FIRO-B) Inventory) in order to- gain access to both the social and technical
systems.

The premise of this study was to test or investigate the previous findings in the
literature through the Turkish Building Industry, in the research process.
Meanwhile, in the research process, it was very hard to hold the contextual
variables constant due to the lack of standardization of contract types and formal
procedures in our Industry. The technical system was found to be lacking from the
changes point of view, and urgent steps should be taken. The deficiency in the
technical system, was tried to be supported by the social system, however, most of
the time, it caused potential prejudice on the members and this affected the
relationships and performance of projects in a negative way.

With regard to social objectives of the research, the propositions set were met,

and within the social system the main results were that:

o Effective teamwork, with regard to changes amongst other things was found to
" be impaifed. The explanation for this lies in the tendency for people, in a
shifting environment, to maintain those patterns of behaviour with which they
are most familiar. The reasons for delays, conflicts and difficulties are often
seen in personal terms such as incompetence, laziness and personal greed. For
work to be carried out effectively and perform co-operatively, there must be
group cohesion and compatibility, that a task requires co-operation for
completion. This does not depend solely on one person, but on the pattern of
relationships. This is also related to the apparently well definition of the roles
(behaviour expected of a person occupying a certain position in a group) and
the responsibilities of the participants of the group, however, confusion can still
arise due to poorly constructed contracts, or the habits and lack of training of
the individuals concerned. This potential for role conflict should be minimised
in technical (meaning strongly constructed contracts) and social terms. When
these expectations are not met, they cause changes and affect their settlement.

e Flexibility in the system was found to be important. The incidence and
evolution of changes were found to be modified by the social system. Within
the confines of technical and social systems, there is scope for flexibility both mn
the establishment of working relationships, and in the management of conflict
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within these relationships, that these are related to project performance, being

predominantly taken to mean client satisfaction in terms of cost, time and

quality.

The majority of changes resulting with delays, disputes, claims or conflicts -
hence poor performance - were caused by failings in the communications
system. Formal, informal or mixed, attainment of shared meaning prevents
conflict and the inherent lack of clarity in the communication process that is
closely related to the individual project teams, ‘the pattern of relationships and
divisions of responsibility in the team’. * If relations are good, changes were
dealt with by informal communication which should always be followed by the
necessary formal documents. However, if relations are poor, formal
procedures will be adhered to, so causing poor performance. Here, the
technical system was found to be poor in formal communication of changes,
and the informal communication, thus the interpersonal relationships and

competence supported this lack in the system.

Another interesting finding was the very high expressed control of the members
from the FIRO-B Inventory. When the scores are compared with the previous
findings and avrage scores and ranges in other countries and industries, they are
extremely high. The wanted control scores are also very low in comparison. It
is suggested that, because of the technical defficiencies of the system, members
express very high control, they tend to put their own rules and this affects the
relationships in a negative way. It was observed that, as the contract is one-
sided, participants of the project teams have prejudice in the relationships at the
very beginning of the process, it means, they feel the principal and its

representatives at the other side of the table, not hand in hand.

The members of the client system met on site refused to participate the research
study, as one of them said:you should take appointment months before from
our head office, sorry I don’t have time for such things, and in fact, I do not
think they help anything nor they are necessary and useful”, though it was
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offered them to complete the FIRO-B and the interviews later, it was still
refused. It is observed that the client system was hard to reach and share the

meaning.

With regard to technical objectives of the research, following conclusions can be

made:

e The contract clauses should be clear and free from jargon. This was not found

in the contract used, and caused misunderstandings.

e Contract documentation should be fully and particularly prepared and should

include contemporary technical specifications.

e Work should be well defined, especially in lump-sum tendering for extra work
to be easily identified.

e To include the rights of each participant involved, there should be the
machinery of the standard forms of contracts. Special commitees and

professional institutions are needed for this purpose.

e Full definition of changes should be included in the contract. To give an
example, the full definition is as follows on JCT-80 (Contract prepared by UK
Joint Contracts Tribunal in 1980):

13.1 The term “Variation” as used in the Condition means:

13.1.1 the alteration or modification of the design, quality or
quantity of the Works as shown upon the Contract Drawings and
described by or referred to in the Contract Bills; including

13.1.2 the addition, omission or substitution of any work;
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13.1.3 the alteration of the kind or standard of any of the materials
or goods to be used in the works;

13.1.4 the removal from the site of any work executed or materials
or goods brought there-on by the Contractor for the purpose of the
Works other than work materials or goods which are not in accordance
with this Contract;

13.2 the addition, alteration or omission of any obligations or
restriction imposed by the Employer in the Contract Bills in regard to:
13.2.1 access to the site or use of any specific parts of the site;
13.2.2 limitations of working space;

13.2.3 limitations of working hours;

13.2.4 the execution or completion of the work in any specific
order; but excludes

13.2.5 nomination of a Sub-Contractor to supply and fix materials
or goods or to execute work of which the measured quantities have
been set out and priced by the Contractor in the Contract Bills for

supply and fixing or execution by the Contractor.

Moderation to brief after scheme-design, or completeness of design at the
tender stage or the extent to which inadequate planning is frequently
responsible for excessive variations should be reviewed and predicted in

Contract.

Because of the time-budget constraints of the work and the seasonal nature of
some construction work; the work should be very well planned, in order not to

cause delays, claims and conflicts by changes.
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e The roles and the responsibilities of the participants within the system should be
apparently well defined by Contract.

o A formal change-order procedure should be developed and implemented, for
work to be communicated effectively in formal ways as well as it is initially
done in informal (depending on personal terms) or half-formal (the insufficient

formal system being used initially) ways.

5.2 LIMITATIONS AND RECOMMENDATIONS FOR FUTURE
RESEARCH

The client and the client system is an essential part of the building social system
and one of the potential sources of changes, whose role in any particular project is
crucial both in determining the needs of the project team and in deciding upon
appropriate patterns of interaction.

Within the time scale and the scope of this project, involved access to 'the client
system was not possible, also, the client’s being a far governmental body was
another aspect. It is debateble, which type of client has most input into projects.
This, might be compared by holding the contextual variables constant, to differing
types of clients, however, within the scope of this research, the governmental
structure of the client system and the tendering on invitation basis affected the
interpersonal relationships.

Another constraint was the types of contracts in the Turkish Building Industry,
as being a short-coming of a developing country. The nature of the contract is
very important, however, the initial type was noticed to be full of lacks in technical
terms as well as social. The nature of these contracts with special regard to
changes may be compared to other types of contracts which are in use at developed
countries. Also, the nature of TOKI type of special contract might be examined
carefully in its each term (considering the technical system).

The mcidence number of changes and the compatibilities might be compared,
however, most of the projects were of the same type and completed, also, the

technical documentation was insufficient and hard to reach.
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In social basis, the oriantation to job and the oriantation to relationships of the
members involved may be compared to compatibilities and performance of
projects.

Average FIRO-B scores and ranges of the participants of the Turkish Building
Industry can be predicted and tabulated. These can be compared to others in the
literature and the effects can be discussed within the whole system.

Project team organisations can be examined and compared with special regard to

changes and performance.
5.3 RECOMMENDATIONS FOR INDUSTRY PRACTICE

There is a high need for incorporation into the Standard Forms, in the Turkish
Building Industry. Some existing Forms of Contracts are not contemporary and
fully defined. @ Whole participants and their rights should be included
democratically, and some professional institutions or special commitees should be
organised to take over this duty.

Formal Change Order procedure should be applied.

The evidence from case studies here suggests that, social system (interpersonal
social and ex-change relationships ) has a dominantly important part on the changes
and performance relations. The social system, and human resources of projects
should be carefully analised.

There is strong evidence that groups composed of compatible individuals are
more satisfying to members and more effective than groups composed of
mcompatible individuals. The following characteristics are typical of

interpersonally compatible groups, that studies have found, and also observed in

this research study,:

1. More interpersonal attraction among members,
2. More positive group climate,

3. More cooperative behaviour on tasks,

4. More productivity in accomplishing tasks,

5. Faster problem solving,

6. Fewer errors in solving problems,

7. Less hostality among members.
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Thus high performance.

Knowing one’s interpersonal orientation, then, can be an important factor in
managerial success. Not only does it enhance good interpersonal relations by
helping him diagnose potential areas of incompatibility, but it helps generate
alternatives for behaviour when he attempts to solve interpersonal difficulties. For
example, some problems can be solved simply by increasing inclusion activities, by
allowing someone else to express a little more control, or by redefining the issue as

an affection problem instead of a control problem.
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SOCIAL SYSTEM QUESTIONNAIRE

Date of Interview:
Number of Interview:
Company:

Name and the Position
of the Interviewee:

PART 1

1. Date of birth

...........................................

Appendix A

2. Profession
a) Architecture b) Civil Engineering c¢) Management/Economics
d)Other..................
3. Degree of Academic Career
a) Bachelor’s b) Master’s d) Doctoral
d)Other.........ccovveeviriannne
4 The Association you got your Profession from
5. Foreign languages
fairly well ~ quite well extremely well
Engsh ... L L
German ... . L
French ... . Ll
6. Howlong are you at this position?
e 2orless
o 2-5
e 5-10
e 10-15
e 15 or more
7. Howlong are you at this company ?
e 2orless
o 2-5
e 5-10
e 10-15
e 15 or more
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PART I

®» 00000 ™ QOO0 =

0000

At which stage did you join this project?

design

tendering

at the begining of construction after contracting
after the begining of construction

To what extent was the contract clear and defining ?

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

To what extent was your role clear and defined in the project organisation?

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

PART III

M Q0000

0000

Do you think changes are necessary?

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

Do you think changes affect the time and cost performance of projects?

exactly

to a very great extent
to a great extent

to some extent

to a very little extent



3.

Appendix A

Do you think genesis, development, implementation and settlement

evolution of changes is affected by the quality of personal relationships?

0000

H

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

To what extent does dealing of the changes on formal or informal basis

affect the quality of personal relationships?

ol 0000

0000

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

Do you think communications have effect over changes?

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

To what extent are the site-meetings important, in establishing good

patterns of communication/social relationships and avoiding/mitigating the
incidence of variations?

2 00000

0000

exactly

to a very great extent
to a great extent

to some extent

to a very little extent

What do you think about the harmony of design and construction teams?

perfect
good
medium
bad
none



principal
gn.contractor
design team
con.manager
clerk of works
site agents
sub-contractors

9.

principal
gn.contractor
design team
con.manager
clerk of works
site agents
sub-contractors

Appendix A

How was your technical communication with the below mentioned groups?

perfect good

CO00000O0
COO0000O0

medium bad none

000000
000000
000000

How was your social relationships with the below mentioned groups?

perfect good medium bad none

CO0O0O0O0
CO00O0O0O0

7

PART IV

1.

C0000O0O0
O0000O0O0
N ONORONONON®

Rank the causes of changes in the original design constraint, given below.

budget
technology
time

site

social
legal

Grade the sources of changes

Internal

Client Representative
Architect

Structural Engineer
Electrical Engineer
Quantity Surveyor
Nominated Sub-contractor
Nominated Supplier

-within the scope of this project-(over 10

External
— Client Body
— Local Authority/Municipality
—_ Contractor
— Domestic Sub-contractor
— Domestic Supplier
— Statutory Authorities
(water,gas, electricity)
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How did your client type affect the project team relationships?

How did your client type affect the change decisions?

How did the contract affect the relationships of teams and changes?

Were there any conflicts through this project? If yes, what were the results?



ANKET BILGILERI

Anket Tarihi

Anket No

Anket Yapilan Firma
Anket Yapilan Kisi

ve Firma I¢indeki Unvam

BOLUM-I
1 - Dogum Tarihiniz
2 - Almig oldugunuz egitim:

a) Mimar  b)Insaat Mithendisi c)lsletme/ Ekonomi  d)Diger ...
3 - Ogrenim dereceniz:

a) Lisans b)Yiiksek Lisans ¢)Doktora d)Diger ...
4 - Mesleki tinvanimz aldifimz kurum; ,

Ingilizce ... er
Almanca ... e

Fransizca ... ... L

6 - Yaklagik olarak kag yildir bu gorevdesiniz?
O 2 veya agagisi
0 2-5
0 5-10
0 10-15
O 15 ve lizeni

7 - Halen galigmakta oldugunuz firma/sirket ile kag y1ldir beraber ¢alismaktasimz?
O 2 veya agagisi
0 2-5
0 5-10
0 10-15

O 15 ve lizeri

Appendix A
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BOLUM-II
1 - So6z konusu projeye ilk ne zaman katildimz?
Tasanm evresinde
[hale evresinde
Sézlegme yapilip, ingaata baslandiginda
Ingaata baslandiktan bir siire sonra

2 - Yapilan soézlegme ne derece belirleyici ve agiktr?
O Tamamen O Biiyik élgiide O Olduk¢afazla O Belli digiide O Oldukga az

3 - Proje organizasyonu igindeki roliiniiz ne derece belirgin ve agikti?
O Tamamen O Biyik élgiide O Olduk¢afazla O Belli dlgiide O Oldukga az
BOLUM-III
1 - Arastirma konumuzu olugturan "degigiklikler" sizce gerekli midir?
O Herzaman O Cogu zaman O Arasira O Nadiren O Cok nadir

2 - Degisiklikler, projelerin hem zaman hem de maliyet performansin etkilemekte midir?
O Herzaman O Cogu zaman O Arastra O Nadiren O Cok nadir

3 - Degisikliklerin ortaya ¢ikist, uyarlanist ve sonuglarinda, kisiler arasi iligkilerin rolii énemli midir?
O Tamamen O Bilyik é6lgiide O Oldukca fazla O Belli 6lgiide O Oldukga az

4 - Degisikliklerin iletilmesinde kullamlan formel/informel yontemler, kisiler aras: iligkilerin niteliZini
etkilemekte midir?
O Tamamen O Bilyiik dl¢ide O Oldukgafazla O Belli dlciide O Oldukea az
5 - Tletisim sizce degisiklikler iizerinde etkili midir?
O Tamamen O Biyik6lgide O Olduk¢afazla O Belli dlgiide O Oldukca az
6 - Santiye toplantilan, sizce, iyi iletisim/sosyal iligkiler kurmak ve degisikliklerdeki uzlagimeilik
agtstndan ne derece 6nem tagtmaktadir?
O Tamamen O Biyik olgiide O Olduk¢afazla O Belli dlgiide O Oldukea az

7 - Tasanim ve uygulama ekipleri arasindaki uyum sizce nasild1?
O Mikemmel O Tyi O Orta 0 Kot O Cok kétii

8 - Asa@ida belirtilen guruplarla teknik iletigiminiz nasildi?
Mikemmel  lyi Orta  Katii Yok

Malsahibi 0 0 o 0 ()
Yiiklenici firma o o o (4] 0
Tasarnum ekibi o o o o o
Proje yoneticisi o o o o 0
Kesin hesap ekibi 0 o o (4] o
Santiye sefleri o o 0 (4] o
Alt yiikleniciler 0 o o o 0

9 - Asa@da belirtilen guruplaria sosyal-gahsi iligkileriniz nasildi?
Mikemmel  lyi Orta  Kaéti Yok

Malsahibi 0 o 0 0 0
Yiiklenici firma 4] 0 o 0 o
Tasanim ekibi o o 0 0 0
Proje yoneticisi o o o o o
Kesin hesap ekibi o o o o 0
Santiye sefleri o o o (4] o
Alt yiikleniciler 0 o 0 o 0
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BOLUM-1V

1 - Tasanmu etkileyen degisikliklerin sebeplerini -s6z konusu proje kapsaminda- siralandiriniz.
__Biitge
__Teknoloji
Siire

__Saha

__Sosyal
__ Yasal

2 - Degisikliklerin kaynaklarint -s6z konusu proje kapsaminda- puanlandirimz.

ic DIS
__Malsahibinin temsilcileri ____Malsahibi
__Mimar (tasarimci) ____ Belediye
__Ingaat miih. ____Yiiklenici
__Makina miih. ____Tagaron yiikleniciler
__Elekt.miih. ____ Tagaron malzeme temincileri
__Kesin hesapgt ____Yasal otoriteler
__Altyikleniciler ____ Bolgesel otoriteler
__ Mz temincileri

3 - Malsahibi titriiniiz, proje iligkilerini ne sekilde etkilemistir?

4 - Malsahibi tiiriiniiz, degisiklik kararlarini ne gekilde etkilemisgtir?

5 - Yapilan sozlegme, ekipler arasi iligkileri ve degisiklikleri nasil etkilemigtir?

6 - S6z konusu proje kapsaminda uzlagmazliklar (conflict) meydana geldi mi? Sonuglan neler oldu?



FIRO-B

A - For each statement below, decide which of the following answers best applies to you.
Place the number of the answer at the left of the statement.

1 Usuall 2.Often 3.Sometime 4. Occasionall 5.Rarely 6 .Never

___ 1 - Itry to be with people.
___ 2 - ILletother people decide what to do.
3 - Ijoin social groups.
4 - Ttry to have close relationships with people.
5 - Itend to join social organizations when I have an opportunity.
6 - llet other people strongly influence my actions.
- Ltry to be included in informal social activities.
8 - Itry to have close, personal relationships with people.
- I try to include other people in my plans.
- I let other people control my actions.

~N

11 - ]try to have people around me.

12 - I try to get close and personal with people.

13 - When people are doing things together I tend to join them.
14 - ] am easily led by people.

15 - [ try to avoid being alone.

16 - 1try to participate in group activities.
B - For each of the next group statements, chose one of the following answers:
1 Most 2.Man 3.Some 4.Afew 5.0ne or 6.Nobody
people people  people people two people

17 - 1try ro be friendly to people.

18 - 1let other people decide what to do.

19 - My personal relations with people are cool and distant.
20 - Ilet other people take charge of things.

21 - Itry to have close relationships with people.

22 - Ilet other people strongly influence my actions.

23 - Itry to get close and personal with people.

24_- T let other people control my actions.

25 - I act cool and distant with people.

26 - I am easily led by people.

27 - [ try to have close, personal relationships with people.

Appendix B



C - For each of the next group statements, chose one of the following answers:

_ 2
29
30
31
32
33
34
35
36
37
38
9
40

G

42
43
44

5|8

47
48
49
50
51
52

n
|3

I Most 2.Man 3.Some 4.Afew 5.0neor 6.Nobody
people people  people people two people

- T like people to invite me to things.

- I like people to act close and personal with me.

- I try to influence strongly other people's actions.

- [ like people to invite me to join in their activities.

- I like people to act close toward me.

- I try to take charge of things when I am with people.

- Ilike people to include me in their activities.

- Ilike people to act cool and distant toward me.

- I try to have other people do things the way I want them done.
- Ilike people to ask me to participate in their discussion.
- Ilike people to act friendly toward me.

- 1 like people to invite me to participate in their activities.
- I like people to act distant toward me.

- For each of the next group statements, chose one of the following answers:

1 Usuall 2 .Often 3.Sometime 4. Occasionall 5 Rarely 6 .Never

- 1 try to be the dominant person when I am with people.

- I like people to invite me to things.

- Ilike people to act close toward me.

- I try to have other people do things the way I want them done.
- I like people to invite me to join their activities.

- llike people to act cool and distant toward me.

- I try to influence strongly other people's actions.

- Tlike people to include me in their activities.

- I like people to act close and personal with me.

- I try to take charge of things when I am with people.

- 1 like people to invite me to participate in their activities.

- Ilike people to act distant toward me.

- I try to have other people do things the way I want them done.
- I take charge of things when I am with people.

Appendix B



FIRO-B

Appendix B

Bu bilimdeki her durum icin,asagrdakilerden size en ¢ok uyan cevabi secin ve numarasini satir basina yazin.

1 Her zaman 2.Sik stk 3.Bazen 4. Arasira 5 Nadiren 6 Higbir zaman

Insanlarla birlikte olmaya caliginm

Baskalannmin ne yapacaklarina karar vermelerine izin veririm.

Sosyal gruplara katilinm.

Insanlarla samimi iligkiler kurmaya galigirim.

Firsatim olduu zaman sosyal organizasyonlara katilma egilimim vardir.
Diger insanlann hareketlerimi giiglii bir gekilde etkilemelerine izin veririm.
Samimi sosyal etkinliklere dahil olmaya ¢aligirim.

Insanlarla samimi,sahsi iliskiler kurmaya ¢aligirim.

Planlanima diger insanlan da dahil etmeye ¢alisirim.

Diger insanlarin hareketlerimi yonetmelerine izin veririm.

Cevremde insanlarin olmastna ¢aligirim.

Insanlara karsi samimi ve sahsi olmaya caligirim.

Insanlar birlikte birseyler yaparken, onlara katilmay: isterim.

Bagkalan tarafindan kolay yonlendirilirim.

Yalniz kalmamaya galiginim.

Grup etkinliklerinde yeralmaya galiginm.

Bu béliimdeki her durum igin,agaghdakilerden size en cok uyan cevabi segin ve numarasint
satir bagina yazn.

1 Pekgok kisi 2.Cok insa 3 .Bir grup insa 4.Az sayida insa 5 .Bir veya iki kis 6 .Hig kimse

Insanlara kars1 arkadasga olmaya caliginim.

Ne yapacaklarina karar vermelerine izin veririm.
Insanlarla kisisel iliskim serin kanli ve mesafelidir.

Diger insanlarin sorumluluk almalarina izin veririm.
Insanlarla samimi iligkiler kurmaya galigiim.
Hareketlerimi giiglii bir gekilde etkilemelerine izin veririm.
Onlara kargt samimi ve gahsi olmaya galigirim.

Diger insanlarin hareketlerimi yonetmelerine izin veririm,
Insanlara kars1 serinkanl1 ve mesafeli davraninm.
Insanlar tarafindan kolay yonlendirilirim.

Insanlarla samimi ve sahsi iligkiler kurmaya ¢aligirim.



C - Bu béliimdeki her durum igin,asagdakilerden size en cok uyan cevabi segin ve numarasint
satir bagina yazin.

1 Pekgok kisi 2.Cok insa 3 .Bir grup insa 4.Az sayida insa 5 .Bir veya iki ki 6 .Hig kimse

__28 - Birseyler i¢in beni davet etmeleri hoguma gider.
_ 29 - Bana kargi samimi ve sahsi davranmalan hosuma gider.
30 - Diger insanlarin hareketlerini giiclii bir gekilde etkilemeye caligirim.
31 - Insanlann etkinliklerine katilmam igin beni davet etmeleri hoguma gider.
32 - Insanlann bana kars1 samimi davranmalari hogsuma gider.
33 - Insanlarla birlikteyken, birgeyler iistlenmeye caligtrim.
34 - Insanlann etkinliklerine beni dahil etmeleri hoguma gider.
35 - Insanlann bana kars: serinkanli ve mesafeli olmalan hoguma gider.
36 - Diger insanlann igleri benim yapilmasim istedigim gekilde yapmalarim saglamaya ¢aligirim.
37 - Insanlann tarhsmalarina benim de katilmamu istemeleri hoguma gider.
38 - Insanlann bana karsi arkadagca davranmalan hoguma gider.
39 - Insanlanin aktivitelerinde yer almam igin beni davet etmeleri hoguma gider.
40 - Insanlarin bana karsi mesafeli davranmalan hoguma gider.
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D - Bu boliimdeki her durum icin,asagidakilerden size en ¢ok uyan cevabi secin ve numarasini satir basina yazin.

1 .Her zaman 2.Sik stk 3 .Bazen 4. Ara sira 5 Nadiren 6 .Hicbir zaman

41 - Insanlarla birlikteyken baskin kisi olmaya galigirm.

Insanlarin beni birseyler igin davet etmeleri hosuma gider.

Insanlanin bana karsi samimi davranmalan hoguma gider.

44 - Diger insanlann benim yapilmasinu istedigim isleri yapmalarim: saglamaya calisirim.
45 - Insanlann etkinliklerine kattlmam igin beni davet etmeleri hosuma gider.

46 - Insanlarin bana kars: serinkanli ve mesafeli davranmalan hoguma gider.

] ]

|

47 - Diger insanlarin hareketlerini giiglii bir sekilde etkilemeye galiginm.
48 - Insanlann etkinliklerine beni dahil etmeleri hosuma gider.
49 - Insanlarin bana kars1 samimi ve sahsi davranmalan hosuma gider.

|

|

50 - insanlarla birlikteyken birgeyleri iistlenmeye ¢aliginm.
51 - Insanlann aktivitelerinde yer almam igin beni davet etmeleri hoguma gider.

52 - Insanlanin bana karsi mesafeli davranmalan hosuma gider.

_53 - Diger insanlann isleri benim yapilmasin istedigim sekilde yapmalarini saglamaya galigirim.
54 - Insanlarla birlikteyken birseyleri iistlenirim.

|



Appendix C

Scoring and Interpretation of the Schutz FIRO-B

1.

Individual Profiles

As stated in the main text, the FIRO-B measures three fundemental dimensions of
interpersonal behaviour, Inclusion (I), Control (C) and Affection (A). For each
dimension two further scores are obtained ‘e’ or expressed behaviour towards
others and ‘w’ or wanted behaviour from others. There are therefore 6 possible
scores, Ie Iw, Ce Cw, Ae Aw which range from 0-9. The closer the score is to the
extremes of the range, the more applicable are the descriptions for high and low
score in the six areas which are as follows:

INCLUSION High e-  person comfortable in social settings and will tend to
move toward people.

Low e- uncomfortable around people and will tend to move
away from them.

High' w- person has a strong need to belong and to be accepted.
Low w- person is selective about with whom association takes
place.

CONTROL Pertains to leadership behaviour

High e- person can and does take on the responsibilities
involved in a leadership role.

Low e- person avoids making decisions and taking on
responsibility.
High w- abdication of responsibility and a disposition

toward accepting control from others.
Low w- does not want to be controlled by others.

AFFECTION High e- person can readily become emotionally involved and
establish intimate relationships with others.

Low e- person is cautious about initiating the development of
close interpersonal relationships.

High w- person who wants others to mitiate close
mtimate relationships.






