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© L INTRODUCTION

Network ana]ys1s techn1ques have been used for pTann1ng

fﬁds,purposes 1n the construct1on 1ndustry for over a decade.r They haveii

"'tffbeen used w1th var1ous degrees of success by the c11ent to contro]

‘7"fthe progress of h1s job; by the aPCh’teCt (or consu]tant) to plan

"573 the des1gn phase of the proaect, and f1na11y, by the contractor to

' “‘E;'prepare h1s pre tender and contract programmes. Th1s study 1s

dr‘concerned about the factors wh1ch contrlbute to h1gher success 1n .

”ff the use of network ana1y51s techn1ques 1n contracting organ1zat1ons.f"

n The construct1on 1ndustry is of spec1a1 s1gn1f1cance when g

o network ana1ys1s app11cat1ons are cons1dered because it has .

' '”:: p1oneered the use of network techn1ques 1n commerc1a} (rather than.:w

"f_m111tary) areas and still is the major user. Apart from th1s :

df"aspect the Br1t1sh construct1on 1ndustry occuples a Targe part 1n' g
: the nat1onal economy “§n 1971 it contributed 7% of the_gross : |
national product compared with.approximateiy'S%Lfor'the mechanjcal -

._engineering industry whtch 1s-the largest,manufacturing industry
o The h1gh annual 1ncrease in the construct1on work]oad —-wh1ch_

-'averaged 4.5% during ]959 1969 —-the chronic shortage of 1abour

":7 force and the 1ncreased techno]og1ca1 comp]ex1ty of proaects br1ng‘

‘about a strong need for eff1c1ent management methods at a11 stages,n= f
of the construct1on process. S | _ T
Network analys1s was brought 1nto use in the early 1960 s and
was thought to prov1de a means of ach1ev1ng a masor advance in the
':..eff1C1ency of,the’Br1t1sh construct1onr1ndustry; Dur1ng the‘next

decade'it developed with an increasing speed, especially as it




ff,became 11nked to developments in’ computer techno]ogy —r1nc1ud1ng ;3h“*

15"both software and hardware Today, however, there are s1gns of

"",*some d1s111u51onment and its use is thought by some peop]e to be _: :

' tfdec11n1ng

Severa? surveys have been carr1ed out in th1s country, 1n

'faNorway, and. 1n the USA, to determ1ne, among other thmgs,= he extent”f jf}fﬁf?

E -{g:to wh1ch network ana]ys1s 1s be1ng used 1n the construct1on 1ndustryj:faF'-""

" and in other 1ndustr1es._ The resu]ts suggest that network analysis.
'htsﬁnot used as ektensive1y as one wouid‘expect‘of a'technioue Which
has been pra1sed S0 h1gh1y by the great maJor1ty of wr1ters on the
'subJect, D1scuss1ons w1th users 1nd1cate a]so that 1nterest is
J_,falltng off One author refers to network analysis as a "pseudo-i- .
Q*event" and speaks of 1ts “dec11ne“.. Thus,_some commentators
fcharacter1ze the h1story of the use of network analvsis.as-reaching |
h-:an enthu51ast1c boom in the m1d 1960' s, fot]owed by a plateau and
: poss1b]y a dec11ne The a1m of th1s exerc1se has been to f1nd out |
- the reasons. for th1s d1sappo1nt1ng h1story by means of emp1r1ca1
h_methods | | '
There is a remarkable'consensus among”writers'that the basic_
"orinctples ot network ana]ysis‘are quite sound‘ There are‘aﬁnumber
“of papers which are cr1t1ca1 of the PERT. algor1thm, but there seems:
- to be no cr1t1c1sm whatsoever of-the determ1n1st1c approach- to |
network ca1ou1at1ons.(*). Moreover, the mechanics of constructlng a
network_and caTcu1ating'theHCPM_parameters have occubied a large o

‘:portiOnhof”the current and past literature on network analysis.

(*)  As it will be reborted in a later chapter, no organization in
the sample used in this study empioyed probabilistic networks.



But no systemat1c attempt has been made at emp1r1ca1 level to ;!ifﬁffb'”‘
'3search for a. re]at1onsh1p between these var1ous methods of app1y1ng ,}lb

AR network ana]ys1s on the one hand and the convent1ona1 means of . ?

measur1ng success (namely prof1tab1]1ty and eff1C1ency) on the Othergﬁl;'" .

A maJor reason for th1s s that it s an extreme]y d1ff1cu1t task to_t-;_.

determine the contr1but1on made by any management techn1que to the ::d-::,,; |
-_ overa11 prof1tab111ty and/or eff1c1ency of an °rga"12at10n

It 1s noted that a number of authors have ment1oned the -

neceSS1ty to 1ook 1nto human re]at1ons, behav1oura] aspects and
organ1zat1onal aspects in network app11cat1ons, a1be1t in a rather ;nu
specu]at1ve fash1on._ These attempts to exp1a1n success or fa11ure L _-ixf'i
1n network app11cat1ons prOV1de an 1nd1cat1on as to the d1rect1on X 5
an emp1r1ca] study cou]d take ‘ '
The 1dea beh1nd the approach used 1n th1s study is that |
.5:“success“ in network app11cat1ons —-wh1ch 1s d1ff1cu1t to est1mate
“in the convent1ona1 terms of prof1tab111ty —-shoqu be v1ewed as the
| degree to wh1ch the techn1que is up- to the expectat1on of d1fferent
| people occupy1ng dlfferent pos1t1ons in the organ1zat1on. The
hypothes1s has been put forward — and tested by means of i
“'f:uz.f.' quest1onna1res and 1nterv1ews — that “success" ‘as def1ned above, 15
' c105e1y related to a number of factors wh1ch 1nc1ude not on1y the
way 1t 1s ‘applied, but also the way 1t is 1ntroduced and the
L env1ronment in which it is. used .
-; Chapter 11 (Development of the Hypothes1s) descr1bes the
: efforts made to d1agnose the factors 11ke]y to affect success 1n |
‘ network ana]ys1s applications. In Chapter IIT (Theoret1ca1 _
Background) a deta11ed exp]anat1on is g1ven about the theory beh1nd |

o these‘factors.r Chapter Iv (Methodology) 1nd1cates,how the study was




: ﬁcohdueted The resu]ts of the ma1n f1e1d survey and d1scuss1on
 J:e;of the f1nd1ngs 1n the 11ght of the 1nformat1on co]lected 1n the”
5Z’iﬁfeedback survey are g1ven in Chapter V Thenlast_chapteh, f3-? -

ﬂﬁfffChapter VI, conta1ns the conc1u51ons




VCHAPTER 11

ﬂf'DEVELOPMENT OF THE HYPOTHESIS

. The construct1on industry:”

e

"'-'__Zmance of bu11d1ngs has not 1mproved over the years, and a]] connected o

:7'_they need to be“; i

'5T;_ "I tell this tale, which is str1ct1y true, ire~jff;d: | -

. Just by way of convincing you. L
-.How' very ‘1ittle, since things were made, - . ol
Th1ngs have a]tered in. the bu11d1ng trade“.’

A Truthfu] Song by Rudyard K1p]1ng |

In the same book where Sir Norman Longley quotes these 11nes by A

:K1p11ng, Professor Den1s Harper (1) states that: “..... the perfor—‘

”:lkf-w1th the design and management of construct1on are 1ess re11ab1e than"“

—

B Th15-V1ew 1s_a]so shared by a number of - authors (See‘e.g., 2,3).

TtiThe cbnstruction industry,‘(t e.; the.buiidtng and civii'engineertng
tf..df{1ndustr1es), is therefore rather conservat1ve when compared with
"manufactur1ng 1ndustr1es, It a]so d1ffers from many other industries
f"in a.number of ways. Stone (4) defines construction as ?an assembly

' industry, assembling on'site the products of other industries".

The construct1on 1ndustry has the fo]]ow1ng features. ’

ERES It 1s one of the. most 1mportant act1v1t1es in any economy.

a) In 1971, 1t contr1buted 7% of the gross nat1ona] product com- |
pared with 35%. for all manufactur1ng 1ndustr1es (including
building mater1a1s which are themse1ves est1mated to: contr1-
bute nearly as much aga1n as the construct1on 1ndustry),

Nn% for the d1str1but1ve trades, and 6% for transport The -
largest manufactur1ng 1ndustry, mechan1ca17eng1neer1ng,
contributes approximately 5% (5).f o |




N b) In 1971, 1nvestment in new bu1ld1ng and works accounted for )
over 50% of total 1nvestment (5) _ ' | , L
c) It accounted for 6 5% of the tota] UK employees in employmentf,;{‘ |
1n June 1969 (5) SR ' ' -

1 d) The annua] growth rate of new construct1on averaged 4, 5% o
| dur1ng the ten years between 1959 and 1969 (5) Prospects AR
"fl for 1973 74 75 are also est1mated to be qu1te h1gh (6) :

e) Product1v1ty, measured as output per head has 1ncreased at
an annua] average of 4% over the ten years between 1056 and
966 (7). | | ,'. e
'_ _2.; The net return on cap1ta1 emp]oyed 1n construct1on for those ‘} o
| _public compan1es wh1ch pub11shed the1r reports during 1969 was L
“|]5 5% compared with 15. 0% for all 1ndustr1a1 compan1es and
o 13 0% for al] compan1es (5) -7 ‘ ‘ ": |
"“'ﬁf3g 'The return on turnover 1n construct1on 1s 1ower than 1n other ‘h.
| ‘1ndustr1es (5) | R : _
:'1*4. -In 1969, it spent only 0 5% of the va1ue of . 1ts output in .'
| '._research (5) wh1ch is much 1ower than for other. 1ndustr1es;: -
Because of their ]arger average s1ze c1v11 eng1neer1ng con-
' nrf‘f . :_ 'pan1es are ab]e to do rather more research (e.q., 1nto site
h forgan1zat1on and plann1ng) than re]at1ve1y small bu11ders.. _h-
ﬂ'h The results of such work, however, tend to stay w1th the com= -
) pan1es wh1ch have done it rather than be1ng gradua]]y d1s~.-
sem1nated so that the construct1on 1ndustry as a who]e could
' benef1t (8) | 7 f_ |
1]15. The construction'industry is sharply divided'between‘design
._on the one hand (arch1tects, consu1t1ng eng1neers, and quant1ty

‘surveyors) and product1on on the other (bu11ders c1v11




fwfd eng1neer1ng contracts, and sub contractors)

The Emerson Report (9) and severa] others (7 8 10 1] 12) state :

L ;that the construct1on 1ndustry does not create a demand for 1ts_«.‘dfufdfﬁ

*f servaces and that 1ts capac1ty is: governed by necess1ty, the

'vleve1 of econom1c act1v1ty and Government po]1cy ' Consequent]y, .

t .fthe amount of work 1s 11ab1e to f]uctuate. The Government have B

”f;t?a cruc1a1 ro]e in determ1n1ng both demand for the 1ndustry S

'fioutput and . 1ts growth prospects, the reasons. be1ng that publ1c
':author1t1es buy over half its output (5) and because cred1t _
*p011c1es, 1nvestment 1ncent1ves and genera] econom1c measures

"‘Ahave a powerfu] 1nf]uence on the demand for. pr1vate hous1ng,_

" industrial and commerC1a] bu11d1ng

' In one of a ser1es of art1c1es on the "Econom1c Aspects
_of Bu11d1ng" ward (13) g1ves a comprehens1ve descr1pt1on of
ap0551b1e Government po]1c1es to regu]ate the nat1ona1 economy
- by means of affect1ng demand in the construct1on industry.
f: Th1s "stop and go" p011cy wh1ch has been used t1me and .time ~]
| aga1n by success1ve Governments (and wh1ch presumably W111 be
used by future Governments) has been 1arge1y cr1t1c1zed (8 11)
for: creat1ng the uncerta1nty that exists w1th1n the 1ndustry
A survey by The Builder 1n 1962 (8) has c1a1med that it created -

uncerta1nty and sapped conf1dence uh1ch d1scourages bu11d1ng

: owners from start1ng new proaects mater1a1 producers from

.1nsta111ng new capac1ty, good managers and sk1]1ed Tabour from
' enter1ng the 1ndustry, prec1udes the use of market research :

: and long-term plann1ng, and d1scourages expansion and adopt1on
‘:of new.techn1ques But, Lew1s & S1ngh (11) put- forward this

: defense '"However much we may cr1t1c1se Government, we have to

'-L'



.fous]y ba]anced path of growth, w1th 1nf1at1on, balance of pay-

-*;i]f'ment on the other, 1s far from easy"

L“fftruct1on 1ndustry 1s therefore of cons1derab1e 1mportance to the

iwtd{ié“r;%i;andustry 1tse1f to the nat1ona1 economy, to c11ents and to the
y;aahgcfi:'-?fcommun1ty._ There 1s no S1ngle way of ach1ev1ng economy however.3yb:”d”

;' E *'cyiRat1ona11sat1on 1s necessary at every stage of the construct1on Q..;fafiff.
.?;:;gei'f‘f:'process 1nc1ud1ng both des1gn and product1on and one such stage
iff;;f;;‘rfy1s product1on p1ann1ng W1th wh1ch this study is concerned

:rea11se that the task‘of dr1v1ng an economy a1ong a precar1-‘f o

‘I;i;ments problems and bankrupcy on one s1de, and mass1ve unemp]oy- u

“'The ach1evement of economy and h1gher eff1c1ency in. the cans- b




. ‘.ei?*rev1ew the past and ex1st1ng 11terature on network ana]ys1s to f1nd
] "dff_fbout about the evo]ut1on, the general character1st1cs, and the advan- .3~(‘3E7f

ffL}ftages and d1sadvantages of us1ng th1s techn1que. The ]1terature

= fa;survey wh1ch was 1n1t1ated by a few b1b11ograph1es by B1ge70w (14),
”'lfgLerda 01berg (15) Dooley (16) and a number of other wr1ters 1s

n:ﬁ52 L1terature survey related to network ana1ys1s p1ann1ng and contro]{bﬂ;j'f

' “*:f7: Before des1gn1ng the quest1onna1re to be used 1n the survey of

S number of contract1ng organ1zat1ons, it was found appropr1ate to :‘f:.f;;ftj

”reported in the fo]1ow1ng sect1ons and in the follow1ng chapter

PR

”.”2 1. Short hlstor1cal background

After the pub11cat1on of the two famous and by now a1most -"

' '7z}c1a551ca1 papers by Ma]coim, Roseboom, C]ark & Fazar (17), and

'Kelley & Na]ker (18) 1n 1959 the evo]ut1on of network analys1s _p‘ e
i: techn1ques d1d not fol]ow a stra1ght ascend1ng 11ne | .
n In the ear1y days of 1ts 1ncept1on, network based p1ann1ng
L techanues were rece1ved W1th great enthus1asm by potent1a1 users.,
| Stor1es of how PERT was successfu]]y emp]oyed by the US Navy in the
F]eet Ba]11st1c M1ss11e Program (the deve]opment of the Polaris -
| ; weapon System), of how CPM was successfu?]y ‘used’ by Du Pont de

Nemours (19), and of how much savings in t1me and cost were -

o ach1eved in.various progects were described in'a mu1t1tude of papers,"

articles and textbooks (See e.g., 20 21 22 23) The fo1low1ng years

© osaw the development of a p]ethora of var1at1ons and extens1ons of

the or1g1na1 PERT . and CPM, and they were called by acronyms such as

'CSPC (Cost and Schedu]e P]ann1ng and Contro]) PEP (Program Evaluation

. Procedure) PERT/COST PERT/TIME SCANS PEST, cps (Cr1t1ca1 Path

R Schedu11ng) RAMPS (Resource A]]ocat1on and Mu1t1 Progect Schedu11ng) ‘




'7:ffff.GRASP (Genera] Resource A]locat1on and Schedu11ng Program), PCS e SR

'”1':pff(Proaect Control System), PNS (Progect Management System), MPM B -

. "-l"-,.'-_'(Metr‘a Potent1a1 Hethod Fr‘ench) BKN (German), RPS (German),

L LESS (Least Cost Est1mat1ng and Schedu11ng), CPA (Cr1t1ca1 Path‘h o

7'?eAna1y51s), SCOPE (Schedu]e, Cost Performance) GERT (Graph1ca1.T

d:Eva1uat1on and Rev1ew Techn1que) to name but a few.;" B

Th1s exp1051ve growth of the 11terature 1n the 1960'5 can

a f:lpartly be attr1buted to the qu1ck development of’ the computer

e techno]ogy in both the software and hardware f1e1ds, and partlyﬁ

: to the over~enthu51ast1c 1n1t1a1 se111ng of the techn1que as a

hl.panacea to all management prob]ems

The 1ater parts of the 1960's are markad W1th a certa1n amount

- ‘of d1scr1m1nat1on (24 25}, d1senchantment and d1s111us1onment

""‘-(24 25,26, 27 28) A survey carr1ed out in USA 1nd1cates that ;' -

| contrary to what peop1e used to believe not a]] Targe compan1es use

| '.Jnetwork ana1ys1s and that on]y a small percentage of user firms feel

that they are\very\successfu] in achieving the numerous benef1ts ‘
| ~attributed to the use of these procedures (29). Vazsonyif(30) indi-

- cates in his humerous article'that this'“decline"; as he calls it,"
1s part]y”due to the wrongaimage -which'he-1aterrca11s a pseudo~
event. —-that was generated by the 1n1t1ators about the potent1a1
a"benef1ts of network ana]ys1s. | _ }

. ' The 51tuat1on in ‘Great Br1ta1n has deve]oped 1n a very s1m11ar.
t pattern to the one descr1bed above It seems that after the
"‘enthus1ast1c approach in the ear]y 1960's ;. the use of network ana]ys1s

in construct1on compan1es has reached an opt1mum wh1ch 1s, in fact, :

' far less than what the advocates of th1s techn1que would expect



: \

There have been two. maJor surveys in the UK construction

=“f7€f 1ndustry, one by wade (31) and one by MacDona]d (32) Wh1Ch 1ndicated

;'?;[that 58% and 54% of the: companies used some sort of network anainIS p_'

. ”-,'respectiveiy. At first. glance, these percentages may seem to be.

‘qu1te 1arge, but 1f one con51ders that the extent to-which each com--

-pany uses. these techniques is around 45% (See Chapter v, Section 4 4);

.t-_;then, 1t will be c]ear that the value of the work p]anned with

N i;network ana]y51s is not high Furthermore, the 1nformat10n coilected S

o during th15 research study 1nd1cated that there has not: been any

o ;551gn1f1cant 1ncrease in the use of network ana1y51s over the last

fu-five years (See Chapter ' Section a. 4)

One of the aims of th1S research proaect was therefore to ,j'“

-'?:f develop an ana]ytical framework which wou]d iater be used for an T

"”wuhempirical study to find out the reasons for this d1saPPOTnt1n9

;;* h1story

2.2, The cost of using network analysis and its effect on profitabiiityi.

:'Part'lg in Appendix C is a reyiew ot.the literature‘reiated to |
’the'cost of netwbrkana1ysis as reported by a number of authors.. |
7_fhe figures given"are in some cases estimates and speculations _
(22, 33, 34 35 36), in some cases the resu]t of organized field surveys -
(37, 38 39, 40 41), and 1n some cases.the resu]t of cost measurements
~in ind1v1dua] experimentai prOJects (39, 42, ,43,44 45). |

' To measure the cost of 1mp1ement1ng network ana1y51s in a pro—
ject 1s not a very difficult task ‘The assessment of data proce351ng
~and network engineering costs are qu1te straight forward Appendix C,
Part 1 1nd1cates that, apart from a few extreme cases, such as 5% |

reported_by_Frambes (46) and 2%_reported by Pacaud (43), ‘the cost oti .




dbg?1mplement1ng network ana]ys1s seems to vary between 0 10 and 1 00%

'L“ﬁLof the tota] proaect cost. M111er (47) reckons that the rea] amount

'?lf:edepends on the degree of plann1ng capab111ty ava1lab1e in the com—'

'“dtftgffpany, on the effect1veness of the organ1zat1on and on the amount

w:nlland qua11ty of network analys1s 1ndoctr1nat1on g1ven

N But, when a manager or a. board of d1rectors is about to dec1de

]effwhether to rep]ace the ex1st1ng convent1ona1 p]ann1ng system by fjf- e

R network ana]ys1s, the v1ta1 1nformat1on that is. necessary 1s not

”:,;;dcost but rather a cost/benef1t ana]ys1s of the new techn1que

'_';what does' the techn1que cost to- install and to operate’ Nhat does it

L{-foffer in return? Do the returns Just1fy the cost7 These are the

..:quest1ons that need answer1ng . Part 2 and Part 3 in Append1x C
'iLrev1ew the t1me and cost sav1ngs reported by var1ous authors Apart ‘
-“from a. few 1nd1V1dua1 examp]es reported by Pocock (2]), there have
;pbeen no systemat1c attempts to determ1ne whether the cost of network )
'.ana1y51s is Just1f1ed by the returns.' The literature is full of
.'specu1at1ons, hearsay, and rumors that network ana]ys1s produces .
~ considerable savings. The vast maJor1ty of authors accept exp11c1t1y |
. that these al]eged sav1ngs very much warrant the use: of network
:‘ana1y51s techn1ques | It is general]y c]a1med that the size of 1nten-p
"g1b1e benef1ts such as 1mproved conmun1cat1ons better eff1c1ency,

h1gher confidence, and e} forth are 1n themse]ves se]f ev1dent and

o 1arge enough to va11date the preced1ng statement Users 1in Br1ta1n -

seem to feel the same way because they genera11y 1ns1st that they
would not have used network ana]ys1s if it were not prof1tab1e (48).
'_'But none: of them is ab]e to quant1fy the add1t1ona1 benef1ts obta1ned.

'Indeed a study of plann1ng and- programm1ng carr1ed out for the

- I'M1n1stry of Pub11c Bu11d1ngs and Works (49) state_that theseg :




"-ﬁhftechn1ques do not prOV1de the fac111ty to see the cost 1mp11catlons :

fffsi_of plann1ng deC1s1ons In a survey of network ana]ys1s 1mp1ementa-

:‘Z'ff;t1on by 1arge Amer1can contractors carr1ed out by Dav1s (29) 1t was .

\"'~f£?found that only 13% of’ the compan1es in the sample had reported

,"-def1n1te cost sav1ngs A number sa1d that they probably made some h.'
’-f sav1ngs but had no support1ve data.‘ The truth of the matter is that

- 1t 1s an extreme]y d1ff1cu1t task to determ1ne the extent to wh1ch a :'”

'fi'management techn1que (network ana]ys1s or any other management .

'Tlfrtechn1que) contr1butes to the prof1tab111ty of a company Accountants

' “if? with whom th1s 1ssue was d1scussed stated that the results of such an

.f.*exerc1se would be most unre11ab1e because of the mu1t1tude of factors

S f: 1nf]uenc1ng overa]] prof1tab111ty, and the1r complex 1nterre1at1onsh1ps. '

A br1ef conc]us1on to th1s sub- sect1on is ‘that a]though some,

e perhaps most wr1ters and users be11eve that network ana1y51s contri-

";h_‘:butes pos1t1ve1y to the prof1tab111ty of a company, no-one real]y knows

the extent to wh1ch (or whether or not) th1s is true. But, as the
© survey by Booz A11en Applied Research’ Inc. (39) has found out the
,cost of u51ng network analysis has not been a major deterrent in .its j'
'use. There are also those 11ke Ross (50) who argue that return on’ j K
'1nvestment or some s1m11ar rat1o is not a va11d criterion for dec1d1ng -
'whether to 1nsta11 a management system, and that some sort of we1ght
o shou]d be g1ven to the Tess tang1b1e benefats in making the decas1on. a
- " So, what 1s 1t that prevents th1s techn1que from be1ng used
‘_'exten51ve1y7 what are the reasons for- — not reported but certa1n1y o
1a ]arge number of —-fa11ures, if 1t is not cost cons1derat1ons? :
1The fo]]ow1ng chapter w111 g1ve the theoret1ca] background o the
analytical framework proposed to understand better the phenomenon

",fcreated by the use of network analys1s



;f2 3 0bservat1ons on- the 11terature on network ana]ys1s

It 1s the ru]e rather than the except1on that most of the '?‘

.fsﬁj.descr1b1ng the advantages of network ana1y31s and somet1mes but .fv”
"f"iseldom, the d1sadvantages. There seems to be general consensus on\ui'jh
'“tfrgthe po1nt that network analys1s is a much better and advanced -~.‘d
'ﬁffgtéchn1que than convent1ona1 bar charts and that the advantages of
Tjkafus1ng it far outwe1gh jts d1sadvantages.” A rev1ew of the 11terature |
t'~f1nd1cated that the items. 11sted in Append1x D are- the most common1y

' p..ment1oned advantages and d1sadvantages of network ana1y51s. :

: ‘, It is. 1nterest1ng to note that the most frequent]y ment1oned

"fadvantage is the ab111ty of app1y1ng “management by except1on“ by

| h__‘_concentrat1ng on cr1t1ca1 act1v1t1es. 'Moder & Phillips (51) 1nd1cate

'Vv:that cr1t1ca1 act1v1t1es account for onIy 15% of the total number of .

1-'act1v1t1es.- That means, network ana]ys1s would not on1y reduce

' 'cons1derab1y the load of the manager, but also wou]d prov1de the

' poss1b111ty for much better and eff1c1ent contro1

<‘ An under1y1ng feature of the 11terature on network ana]ys1s was
found to be its emphas1s on the application procedures of the system.‘

The maJority of books and art1c1es r1ght unt1] the Tate 1960 s dealt

7so1e1y with procedural aspects such as, how to draw a network whether -

.‘to use arrow.or precedence d1agrams, how to make the ca1cu1at1ons,

. whether to update the programme or not; how, and with what frequency
| to update it how to present the f1na1 resu]ts, whether to- use '
computer programs or not' etc., etc._ Two typ1ca1 examp]es of th1s
sort of approach can be seen in a textbook by Lockyer (52) and an

| article by Nuttal] & Jeanes (53).

vpfear11er papers and textbooks on network ana!y51s conta1n a sect1on; IR




Th1s sort of 11terature genera]Ty recommeds that the user should f _
T.jUpdate the programne regular?y o Tt e

'ifTAvo1d too much deta11 but use the capac1ty of the techn1que to

Tf’“ have a well deta11ed programme w1th sub networks where appropr1ate;.f}lf-‘

5'Use a computer Drogram if the s1ze of the network 1s ]arge enough :f';

T,Use network ana]ys1s for plann1ng and for contro]11ng the Job

L 5;:_Use network analysxs on t1me 11m1ted rather than resource 11m1ted -

”fproJects.

L There are however d1fferent op1n1ons on:-
"'T.t‘whether to use arrou or precedence dlagrams

2. Whether to present the resu]ts in network bar-chart, or some

1ntermed1ate comprom1se form for site use.,

3. Whether to d1sc105e float va]ues assoctated'with'each activtty .

'to a]T site staff members.

These aspects W111 be descrlbed in detail in the foTTow1ng

' hhfchapter under Sect1on 2, Hethods of App11cat1on The po1nt is made 1n )
- this sub-sect1on that the genera] 11terature on network anaTys1s .

‘abounds with textbooks, art1c1es and papers wh1ch ma1n1y deal with

these sorts of procedural character1st1cs

| It must a]so be noted however, that some authors such as '

‘ M1]]er (22) Archibald & V1110r1a (39), waTton (44 54) Reynaud (55)

and a number of other wr1ters have ‘mentioned the neceSS1ty to TOok

-1nto behav1oura1, organwzat1ona1 and human relat1ons aspects in

"_network app]1cat1ons, a]be1t 1n a rather specu]at1ve fashton. The ..'

genéra]-point of view is that:

1. RN support from top management and cTear p011cy statements

are necessary.

2}_ A1l concerned with network anaTySis‘must.have a_clear understanding




fdﬁji;of what the techn1que is and of what 1t can ach1eve.;

e fﬂ3;ﬁ.Res1stance to change and 1nert1a are a]ways present when a new

fﬁ{i technlque is be1ng 1ntroduced

'“ﬂnh54;g'The organ1zat1ona1 structure necessary for app1y1ng network

:“a"a1¥515 may clash WIth the ex1st1ng structure. ‘l‘djidf-""'

A deta11ed d1scuss1on of these aspects 1s made 1n the fo]]ow1ng f=">“'
:;31.‘chapter For the purpose of th1s sub sect1on 1t w111 suff1ce to
"Vtinote that none of the art1c1es, stud1es, or books ment1on1ng'thef o

‘ -?aabove c1ted observat1ons has been wr1tten as a resu1t of an"

'd.emp1r1ca1 exerc1se carr1ed out W1th1n an exp11c1t framework ' They
'j'prov1de, however an. 1nd1cat1on as to the areas an emp1r1ca1 study

__.should cover.

*_ A rev1ew of the 11terature shows therefore that no wrtter '

' d*-{;,fdoubts that network analysis 1s a more usefu1 techn1que than conven-
';t1ona1 bar charts and that the bas1c pr1nc1p1es are sound enough not

: 'to requ1re extensive 1nvest1gat1on It also shows that the maJor1ty :

. of authors tend to concentrate on methods of app1y1ng the techn1que

_wh;]e ‘only some of them mention the need to take_1nto consideration .

the'behavioura1 and organizationaT aspects as wefl.



@ff,3J1 The case study and the pre11m1nary f1e1d survey

In the ear]y stages of thlS research proaect 1t was dec1ded
‘hfithat the f1rst steps in tack11ng the problem shou]d 1nvolve not only
‘ fi:a comprehens1ve 11terature survey to determ1ne what has been sa1d
’»h;f:about network ana]ys1s, but a1so an 1n1t1a1 pract1ca1 study cover1ng
”ihti'a few compan1es to determ1ne what users in the 1ndustry th1nk of the_
':fftechn1que.}5_{ | L B | o ' |
o With th1s purpose in m1nd a contract1ng organ1zatton was | B
lapproached and access to- every member of staff was obta1ned fheu.7'.
””f-‘company, had an annua1 turnover of over £10 m1111on was a pub11c
'h'company, and had subs1d1ar1es 1n three 1arge c1t1es. They had been
o us1ng network ana1ys1s s1nce 1963 W1th var1ous degrees of success,
',f_ :and had a c]ear company pol1cy to p1an ‘as. many proaects as. poss1b1e
by network ana]ys1s, but to use computer programs on]y when requ1red
'i_hcontractua11y The managing d1rector, the d1rector 1n charge of
“1’p1ann1ng and construction, the chief p]ann1ng eng1neer, the tra1n1ng
1.off1cer, a contracts manager, a plann1ng eng1neer, and two. agents
were 1nterv1ewed The 1nterv1ews were conducted by means of a loose1y
.des1gned check- 11st (See Append1x E Part 1) which perm1tted d1s—
" cussion on aspects which’ were found to be of 1mportance by_the person =
| interviewed. As_a'matter'of fact,'the yery purposehof.this;exercise o

was tofdetermine'the‘factors'regarded'as‘important'byfthe'staff of a

|f S user company. The'case‘study is'described in detai] in Appendtx E,

| i,.=. : - Part 2. The most 1mportant f1nd1ngs of th1s study, worth ment1on1ng,

f L ',ihave been se1ected and are reported be]ow ' | b |

o n d 1. Enthus1asm in network ana1ys1s was h1ghest 1n the d1rector 1n .
.:'- charge of plann1ng and construct1on, because he was. the one who

E :[tr | '7.' | 1ntroduced 1t 1nto the company, 1t was natura]?y supported by '




'"fyafthe p]ann1ng department but th1s support was” fa1r1y low 1n the i
”{h=t?case of. agents.' There was even re51stance on the part of the ;_f*:'.-
gﬂéﬂhffcontracts manager who was 1nterv1ewed SREE ‘ii e
;‘?2; ﬂThe fact that the branch V1s1ted had been mak1ng more prof1t/
TF‘*k;turnover than the other branches (none of whom used network
'?'iahana1ys1s) was attr1buted by the plann1ng department to the | .
’Jf:f;nsuccessful use of network ana]ys1s._ The rest of the respondents :
; hft;w1th on1y one except1on were more caut1ous but neverthe1ess __c.a
: 4gj‘expressed the1r be11ef that network ana]ys1s 1ncreased prof1ts f----'
:'f;r1n some . way The on]y respondent who did- not see. any econom1c
'ffJust1f1cat1on was the contracts manager.-\“ e
| ‘hf3; JThere was an open 1ntra—organ1zat1ona] conf]tct between the
: ‘k'p]ann1ng department and the contracts managers. wh11e contracts
ﬁ managers saw no benef1t at all 1n network ana1y51s piann1ng,
:‘the p]ann1ng department was seek1ng more 11ne author1ty w1th an L
' . open aim of abo11sh1ng the off1ce of contracts management and
f1ntegrat1ng its duties in the person of 1nd1v1dua1 ‘planning
‘engineers in charge of d1fferent progects. : _ |
4. The p]ann1ng department was not a pure]y consultat1ve department
N - to s1te managers, 1t was very much above the s1te manager, more _
"in the same 1eve1 as contracts managers and hav1ng a d1rect .
'e:report1ng 11nk to the d1rector in charge of construct1on
: S,s'A1though tra1n1ng programmes had been run for all the s1te |
management staff, peopTe on s1te were 1nterested on1y 1n a bar-
chart. A1l networks were . transformed 1nto bar charts for site use.
‘ _'Gl‘ There was a definite and well def1ned d1fference in the att1tudes-
. of site management and the p1ann1ng department towards p]ann1ng

;1n general and network ana]ys1s in part1cu1ar whereas p1ann1ng

-




e
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7’;eng1neers were qu1te enthus1ast1c about network anaTy51s, 51te B

'I"dfmanagers were onTy 1nterested 1n bar chart transformat1ons ;It
”‘"can be sa1d that network anaTyS1S was be1ng “SEd °"]y in the e

f;g"pTann1ng department.

Fol]ow1ng th1s study of network analys1s usage 1n a s1ngle o

L company, a pre11m1nary survey of a number of compan1es was undertaken -

'l,{ ;-1n the 11ght of the 1nformat1on ga1ned 1n the case study. The TooseTy |

u'structured check T1st was this t1me comp]eted w1th a number of spec1-,

a f1c quest1ons for each 1tem, but a1ways in an open, Toosely def1ned

' "form, thus aga1n aTTow1ng persons 1nterv1ewed to express themse]ves

'Jél freeTy on reTated aspects as weTT Append1x F conta1ns a copy of the

o check T1st and of the quest1ons deveToped for each 1tem dur1ng the '
'hipcase study. A synops1s of the repTaes foTTows each quest1on. | |
CIn the pre11m1nary survey, a tota} of 31 contract1ng organ1zat1ons
::.were approached by a Tetter to wh1ch was attached a one page c1rcu1ar '
_"Ts1gned by Professor E.G. Tr1mb1e (See Append1x G}. Of these,'5 d1d |
not repTy at aTT, and 5 others wrote back say1ng that they were not
'-1nterested The rest, 2] compan1es agreed to co- operate Later, ;‘;-.
'bearlng in m1nd that th1s survey ‘would onTy be a pre]1m1nary one and
'-“after takang the t1me factor 1nto con51derat1on the 512e of the
_”jsample was reduced to 10 companles Samp11nglprocedures are described
_‘,1n Chapter v, “Methodology". - f' | o
o The samp]e for the preliminary survey was formed of 2 c1v11 _
engtneering contractors, 4 bu11d1ng contractors, and 4 bu11d1ng'and
civiT'enpineering contractors Annua] turnover f1gures for 1969 |
“ranged from £4 5 m1ll1on to £56. 0 m1111on w1th an average of _

£15.7 million. The number of peopTe emp]oyed by each company ranged




'°1?5t'froh'146'to-TOITIT:with ah'average of 3479:empToyeés;77Five of.these
'f*t*j*compan1es were s1tuated 1n the M1d1ands, three 1" the North and two '
'Za¢:5n1n the London and Southern areas | ' o SR

A total of 29 peop]e were 1nterv1ewed 1n the pre11m1nary

- survey, w1th a m1n1mum of 2 persons, one p1ann1ng eng1neer and one AR

| i;s1te manager, in each company The 1ength of 1nterV1ews ranged from

-

30 m1nute talks w1th manag1ng d1rectors on aspects of p]ann1ng p011cy,:;f

.?ifcto 3 hour 1nterV1ews w1th pIann1ng eng1neers about aT] the deta1ls
7:~o.The overa]] average was ‘1 hour 20 m1nutes B "‘ ; e | o
| Two of the 10 compan1es contacted d1d not use network ana]ys1s S
'Ji:.at al] “The rema1n1ng 8 compan1es used 1t in as 11tt1e as 2- 3% of
| '-fthe1r progects to as Targe as 99% The answers to the quest1ons are
t,;g1ven in a brlef form after each quest1on 1n Append1x F. .
The major po1nts that are worth ment1on1ng and which had
E'cons1derab1e effect on the de51gn and compilation of the f1na1
o ,'quest1onna1re USed in the ma1n f1e1d survey, are g1ven be]ow in a
N __brlef form | _ | |
| ] 1 Most companles used time and resource ana]yses by networks.
| 'ATT of them used arrow d1agrams, and none of them used mu]tj-_ :.fj
-broject-scheduling,tcoSt.optimization (time-cost‘trade¥off), and
with the exception of one company, cost ana1y51s
2. Resource ana1ys1s was generai]y carr1ed out manua]]y on a bar-

“ .chart trans]at1on of the f1na1 network; and it was generally ‘
_carr1ed out for the ent1re per1od of the pPOJECt In most cases,k
f‘th1s ana]ys1s prOV1ded the bas1s for a]Tocat1ng f]oat to . !
| activities. ' _ |

. 3; The majority_of companies'expressed the view that network anaTysis

- was a_better_technigue than‘bar-charts'esoeciallytfor complex jobs;-



':“tf;Most of them used sub networks for comp]ex act1v1t1es and. a11 of ; o
.:z":?f]them transformed their fznal resu1ts 1nto a bar-chart form ma1n1y_
~”ff;;-for s1te use None of them emp]oyed t1me-sca1ed networks, but ‘.r'
‘:fi3some of them: tr1ed Iog1c-11nked bar charts._f‘f “!“"f” | o
”f.F1ve of the compan1es be11eved that network.ana1y51s was econom1? ;h'hﬂi
' ca]]y Just1f1ab1e whereas the rema1n1ng f1ve (who 1nc1ude the two :
o non-user compan1es) be11eved 1t was. not A11 compan1es adm1tted |
‘ﬂfkgthat when network ana1y51s was 1ntroduced they expected a r1se

R ‘their prof1ts as a d1rect result Not on]y were they not ab]e -

t rto say exactly how much network analysas contr1buted to the1r

',prof1tab111ty, but they.had a]so no 1dea:of how much network

;?3aj5fana1y51s cost as a percentage of total proaect costs A1} com—

: panies agreed however, that network ana]ys1s formed a better

~ basis for claims.
The 1ntroduct1on of network-analysis was'ihvariably.forcedfby one
| interested man. in the company It was not: generally 1n1t1ated by‘"

~contractual compulsion. The f1rst ever network was computed

manua]]y'in the majority of compan1es. At the time of the survey;

Can companies believed that there would be no.increase_orlreduc; ‘
: tdon in3theﬂnear future in the extent they were using network ‘
-’anaTysis. - | p o L ” , _: -
' It is with the introduction of network anatysis that ha]t of the
compan1es acqu1red a centra] p]annang department The other half-,.

‘“;h' had a p]annlng department already. In the Iarge magor1ty of

companles the p]anntng department had a 1atera1 or consu]tat1ve

: author1ty, could make.only minor a1terat1ons in the network but
' reported directiy to top management. Half of-the companwes

 believed that the introduction’of network‘anaIysis had reduced, -

e



-f_to some extent the s1te manager s author1ty

::In the 1arge maJor1ty of compantes, there were. no regu]ar

o 1nterna1 courses on network analys1s, a1though such courses B
Z:were run 1n some of them, from t1me to t1me. Staff members uh'
““rang1ng from d1rectors to s1te supervasory staff were a]so sent
;fto externa] courses from t1me to t1me 0p1n1ons about whether
‘Tyformal tra1n1ng courses served the1r purpose were d1V1ded |
‘i:whereas half of them thought they were useful, “the other ha1f L

.arestr1cted their answer “to “very moderate]y usefu]“

S1te managements were genera]ly formed of ex- tradesmen as opposed

_to qua11f1ed eng1neers. whereas p]ann1ng eng1neers belteved

that w1th a better qua11f1ed 51te staff they wou?d have got

better resu]ts 1n network ana1y51s app11cat1ons s1te managers

’comp1a1ned of 1nsuff1c1ent site exper1ence in most p]ann1ng

. eng1neers. Although, in the 1arge maJor1ty of compan1es there

were no res1dent plann1ng eng1neers on s1te, 1t was stated
that there was cont1nuous contact between the site and the

plann1ng department, start1ng after the award of the contract

& and cont1nu1ng through the construct1on phase. But, t1me |
'est1mates were prepared only by the p]ann1ng eng1neer in ha]f
_of the compan1es It was also stated that t1me estimates B -

:g1ven by sub- contractors were in genera] less correct than’

- those given by planning engineers.

‘ Network‘analysis was used for forecasting and for control by

~all companies in the sample. There was ‘no problem of network

ana]ys1s be1ng 1ntegrated W1th other management techn1ques,_

;.because 1t was carried out qu1te 1ndependent1y of any other

| techn1que. . y. o . o B _ .




10,

'Updatdngtwas‘Qenerally:founduto be'Very’Eumbersomeiand“tfme-xf.‘tVf'-“ n

f"f;[.consum1ng but was neverthe?ess carr1ed out regularly by half

"i'3fofffof the compan1es, “and when felt necessary by the other half.

' .f;The 1n1t1a1 1nput for a computer program was general]y found

R to be very comp11cated and t1me consum1ng.- But, 1oops and

;hover]app1ng act1v1t1es presented no problem at the plannlng

’”1_phase.__

"

Lot e

There was no part1c1pat1on whatsoever on the part of s1te

S managements to the dec1s1on whether to 1ntroduce network

' e:ana]ys1s or not In none of the compan1es, was 1t stated

' '_that management took proper not1ce of - the problems and

f_network ana1y51s.

12.

[ y.requ1rements of s1te staff before dec1d1ng to 1ntroduce |

It W111 be noted that rep]1es to the quest1ons are’ reported

'1n Append1x F in terms of compan1es. -No d1fferent1at1on was

made among d1fferent respondents in the same company and the

"::predom1nant view was reported to be the view of the company

- However, wh11e compiling th15-1nformat1on from the transcripts'

'd1fferences were part1cu1ar1y marked between p1ann1ng ‘engineers

of the interviews it was noted:that the'ineritabTe difference

of op1n1on among various respondents did exist, but that these

and s1te managers




”"}{_4 Need for. the study and 1ts obJect1ves.,en:piqufiﬁfnfa >

In Sect1on 1. in thzs chapter, 1t has been br1ef1y shown thatd“ ;t:;

."?Fff'the construct1on 1ndustry is one of the most 1mportant 1ndustr1es s

"':ff1n the nat1onal economy of the Un1ted K1ngdom and that attempts to‘i‘

”'?jrat1ona11ze any aspect of the constructton process from the des1gn-

'-g.phase to the handover of the. construct1on to 1ts c11ents shou]d be.;;; i
:d welcomed e a | ‘ o

.

Sect1on 2 g1ves an 1dea of the evo]ut1on and character1st1cs

'@:‘ of network analys1s as descr1bed by the maJor1ty of wr1ters on -

- network analys1s. It seems . that the use of network ana]ys1s has not
d1ncreased as expected and 1ndeed fears of dec11ne are expressed
"The maaor1ty of wr1ters have tended to concentrate on the app]1cat1on

fr{procedures of the techn1que wh11e onTy a- few made a11us1on to 1ts |

L behaV1oura1 and organ1zat1ona1 aspects. There is general agreement

‘that the basxc concepts of the techn1que —'such as critical path
”float, etc. —-are sound Although no wr1ter 1s able to quant1fy the
contr1but1on of network ana]ys1s to: the prof1tab111ty of a company,

'1ts cost does not seem to be a deterrent |

: There have been two maJor surVeys of network analysis app11cat1ons_

“-"-in th1s country by Wade (31), and by MacDona]d (32) “The Bureau of ‘

Bu1]d1ng Marketing Research (56) Frambes (46), Schoderbek {57) and
| Dav1s (27 29) in ‘the Un1ted States, and the Norweg1an Bu11d1ng |
-Research Inst1tute (58) in Norway attempted also to find out the facts

- about network ana]ys1s.- It would be fa1r to say. however, that none

'”?,‘ of the'studies mentioned above tr1ed to exam1ne the factorS'that make

fnetwork ana]ys1s appiications more successfu] in certa1n organ1zat1ons
than in others. Up to now, there has been no systemat1c attempt to '

;f1nd out why the use of network ana]ys1s has not boomed as ant1c1pated -




“”fffand what makes certa1n compan1es st1ck to network ana]ys1s whale w'=

}*f‘others reaect 1t The on1y except1on is. Dav1s (29) who asked top

ivﬁ}f}management whether they found network anaIys1s app11cat1ons in f,-~

- their company successfu] or not, and then based h1s ana]ys1s on th1s
v-js1ng1e ubJect1ve assessment of the s1tuat1on._ ;‘ B

One reason why any such study has never been carr1ed out 1s the

"ffm;\sheer 1mposs1b111ty of measur1ng the effects of network ana1y51s 1n

zﬁ};the convent1ona1 “terms of- prof1tab111ty and eff1c1ency.3 It was as
'dij1ate as 1965 when an author —-Schoderbek (57) —-f1na11y ra1sed the .
";'subJect of success measurement 1n network ana1ys1s app]1cat1ons. -
.He concluded that the eva1uat1on of success wou]d be extreme]y y
diff1cu]t to do in any other manner than on the bas1s of SUbJECthE RS
:°Judgement. | ' ' | |

- The purpose of th1s study was therefore expressed as fol]ows in

E the ear]y stages of this proaect

fngl._ To develop an analyt1ca] framework to measure success in network

.. :=:_ana1ys1s app11cat1ons wh1ch would be based on the subJect1ve
assessment of the situation by 1nd1v1dua1s occupying key posat1onsh
in the app11cat1on of network ana]ys1s.ft," :_

fj 2.' To determ1ne the most 1mportant factors wh1ch are 11ke1y to L

| : 'affect success in network ana]ys1s app11catlons, and to organ1ze ‘

"them 1n a quant1f1able system - y |

: 3}:_To se1ect a samp}e of network ana1ys1s user compan1es, to

adm1n1ster quest1onna1res, and to conduct 1nterv1ews in order

to get the 1nformat1on mentioned in- the preced1ng two 1tems.

| ;4.'_And f1na]1y, to ana]yse stat1st1ca11y the data S0 obta1ned in 1'

hrf order to find out the re]at1onsh1ps that exist between success

'1n‘us1ng network ana]ys1s and the other”factors,.and 1nterpret :




the PESUItS-.,;-;sg ;f-;:;R

The contr1but1on of the 11terature survey, of the case study, PRI

'o;f;and of the preI1m1nary survey towards the f1na1 1nvest1gat1on has
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;:been of 1mportance. It was dur1ng and 1mmed1ate1y after the two
..11n1t1a1 stud1es that the fo]low1ng were dec1ded w1th the heIp of
- nhthe pub11shed I1terature. t, ' ' | '

“7;1._‘The only way to measure success in network ana1y51s app11cat1ons o
.It1s by record1ng subJect1ve assessments of the 51tuat10n. It is: .
E:true that subJect1ve assessment methods have obv1ous d1sadvan-"'
'ntages and 11m1tat1ons. Faced w1th the 1mposs1b1]1ty of measur1ng
* network analysis's’ vaIue in obJect1ve terms of contr1but1on to
'ﬂfprof1tab111ty, it was dec1ded ‘that subJect1ve assessment methods
~provided the. most rea11st1c so]ut1on to the. probIem. Support1ve
;_1nformat1on about th1s aspect 1s g1ven in Chapter III Sect1on 1 ;
'_There are def1n1te]y d1fferences of view and op1n1on between _
.those prepar1ng the network and those actua]]y us1ng it, because
"_they occupy- d1fferent pos1t1ons in the management structure and

~ because they have different values and expectat1ons 'Topc

management S v1ews a]so d1ffer from those of pIann1ng and s1te

'staff for the same- reasons. However, t1me con51derat1ons and
d1ff1cu1t1es in ga1n1ng access to top management forced the

"author to consider in the f1na1 1nvest1gat1on on]y the two parties

most d1rect1y involved - the pIann1ng eng1neers and: the s1te

 managers.,

The factors which are likely to affect success'in'network'anaIysiS._

applications are not formed solely of application proceduresgebut

also contain COntextuaI-factors‘(such_as‘the_size,”specialisation,

'general policy, expansion trend, etc. of a company);-organizational



‘""'"'_-"'_'_;-"."_Zj?:factors and factors related to the cond1t1ons ex1st1ng when the AR

: - hterature. A study of th1s k1nd shou‘ld cover aﬂ p0551b1e

\.“:.'I.-_;'aSpects that were shown to be affectmg network ana'lys1s o

L -j';apphcatwns in the prehmmary stud1es. o =

R

e -.j'.:techmque was’ 1ntroduced The prehmmary stud1es convmced the::,
o ."'author that 1t wou]d be totaHy wrong to look mto th1s problem

-.'by cons1der1ng only a few factors most conmon]y mentwned by the‘_i: '



,-?ﬁ}{CHAPTER e

y VﬂttTHEORETICAL BACKGROUND

’ ~;;f11 Success in network ana1ys1s app11cat1ons and the ana]yt1ca1 MODEL

[ v TV PRI LT R AT L N T N P e e, YA S Y

The degree to whtch a, bus1ness organ1zat10n is successfu1 1s

L normai]y measured by assess1ng the degree to wh1ch it has ach1eved
5-f'1ts obJect1ves. As to what these obJect1ves are and/or should be,

s there are many d1fferent op1n1ons

Accord1ng to accountants (See e. g s 59 60 61), prof1t max1--

' "f' m1zat1on is and shou]d be the ma1n obJect1ve of bu51ness organ1zat1ons.
f:_They usua11y find that "prof]tab111ty" or "return on cap1ta} emp]oyed"

"~-1s a good conven1ent yard -stick to measure success

The concept of- prof1t max1m1zat1on as a pr1mary obJect1ve of

-.dbus1ness organ1zat1ons has however, come under increasing and con-.
lt1nuous cr1t1c1sm by many econom1sts 1n the 1ast decade. Accord1ng
‘to So]omon (62) the concept of pr0f1t maximization in 1ts or1g1na] |

'.fl'form was s1mp1y “the 1og1ca1 extens1on of the ]ega] concept of a
;bus1ness_ent1ty:w1th1n a system based on pr1vate property rights and

;'freedom‘ot enterprise“‘ In such a system, it was expected that

owners would manage the1r bus1nesses for the1r own maximum profit

"Indeed ‘Adam Smith (63) states: "I have never known much good done

by those who affected to trade for the pub11c good It is an.

'affectat1on, 1ndeed, not very common among merchants", Solomon (62)

claims however that this "affectation” is:quite common nowadays and

" that it is in fact an integral part of the newer managertal tdeology.
e In'this‘ideology, the'owner-manager interested:soTeTy in'his own'gain _

* has been replaced by the professional‘manager who serves not only the

onners‘.interests,:but also those‘of.a11 parttes connected with the -




: fiVienterpr1se, 1nc1ud1ng employees customers supp]1ers, the management,f

';;;ffetc. In. th1s newer 1deo]ogy, Anthony (64) 1nd1cates that the concept‘r_ o

'*ffof prof1t max1m1zat1on 1s not a va11d assumpt1on to exp1a1n e1ther

“:g-how bus1nessmen actua11y behave or how they shou1d behave._iHe;n““

"'f“'be11eves that, in this. context, prof1t max1m1zat1on is unrea11st1c, S

'r*ﬁp"d1ff1cu1t, 1nappropr1ate and 1mmora1 I 1ts p1ace, 3010m°" (62)

fﬁisuggests serv1ce, surV1va1, sales, personal satlsfact1on ~and
| sat1sfactory" prof1ts..r-'hp_re“f\'_‘ . | J._

l;' In h1s d1scuss1on of the prof1t max1m1zat1on assumpt1on,

' :3Kop11n (65) proposes that the obJect1ve of a f1rm 1s max1m1z1ng

'prof1ts and that the obJect1ve of managers is ut111ty max1m1zat1on

o ;For an owner manager, prof1t max1m1zat1on accompan1es ut111ty max1—'

".mlzatIOn._ But, ut111ty max1m1zat1on by managers does not imply -
'prof1t max1m1zat1on by the f1rm in cases where ownersh1p and manage-.‘

'-ment are separated In such organ1zat1ons, there are 1ndeed exten- ﬁ

*‘_'s1ve opportun1t1es for. managers to 1ncrease the1r returns at the

expense of company prof1ts Moreover, cases ‘of conflict of 1nterest

) between managers and owners. are also qu1te frequent For examp]e,

th; Blois (66) exp]1c1t]y accepts that prof1t max1m1zat1on is a firm's

pshareho1ders‘ objective, but not the objective of the firm's manage-
ment. it'seems“therefore that Koplin's (65) and B1o1s $ (66)
Aana]yses of the prof1t max1m1zat1on concept relnforce Anthony s (64)

ffvzew that in modern, large and pub]1c compan1es th1s concept is

"rather unrea11st1c.

The f1nanc1a1 performance of a company is genera]]y measured
by a number of econom1c cr1ter1a der1ved from f1nanc1a1 1nformat1on.

Beardsa?l'(67) gives in her “Notes-on the Ratios" a good descr1pt1on




ifaiyof the most popu]ar criteria.. itamustlbe aeééalfhst”£5e§é aéftéria;""
';ﬁi: are al] measures of “profitabiiity" and/or “eff1c1ency“ But the
'i*:f(wisdom of u51ng th1S sort of performance criteria is. QUESt1OHEd by
ﬁﬁ}i;; Hunt (53) who 1n h1S paper submitted to the seminar organized by

”-3;0RS & UCL, in 1970 on "Economic and FinanC1a1 Statistics for Q '

. [‘Construction Industry Dec151on-Mak1ng“, says.

”5C“At the time of writing, 1t can be said that in the United Kingdom -
a) there 1s no agreed method for measuring "product1v1ty" ir a' .

"f:'f1rm, or group of firms or at nat10na1 ]evei

.

= -:b)*confu51on stiii ex1sts in the minds of economic speC1a11sts |

'.‘fand bu1]d1ng managements over the meaning of the terms
% *l“output““ "product1V1ty“;‘“productive eff1c1ency",{'*-f
'*“production", and "profitability“,.and their 51gn1f1cance for '
o measuring the trading performance, 7
:c)_as yet, no uniform bases have been‘recommended for comp111ng
”_;5the cost and finanC1a1 accounts of construction companies of
different types and sizes, | _' _
d) there is much more agreement on the technical and management
| steps to be taken to raise product1v1ty (as yet undefined)
ibut no 1nd1cat10n has been made on how to measure the SUCcess
'lachieved 1n app]ying the recommended measures, 1. e., other :
'_ithan in terms of "profit on cap1ta1 1nvested" or. “higher wages",'
e) genera]_support is giren to the'view_that productivity'cannot
i-however'be raised so 1ong:as there is continued re]uctance_to :
B introdUCe technical changes, and resistance‘to productivity o
1mprovements by all types and 51zes of firms.ﬁ. |
Furthermore, 1t has been stated in Chapter I1, that the best

way to dec1de whether to switch to a new management technique must
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. d'G'depend on a cost/benef1t ana]ys1s tak1ng 1nto cons1derat1on a]] the i\:f“
‘?’hffposs1b1e costs and al] the. tang1b1e and 1ntang1b1e benef1ts.' It is,
| ff Tth1s sort of . calculat1on that u1t1mate1y Ieads to an assessmnnt of

f‘"the extent to wh1ch the techn1que contr1butes to the overa11

o i "prof1tab111ty of a company CIt has a1so been shown, in the same '

..;rf_chapter, that th1s sort of calcu1at1on is not on]y 1mpract1ca1 but "i"l*d

',ialso a1most 1mposs1b1e Hunt S 1deas (68) seem to re1nforce th1s

"po1nt of v1ew

To summar1ze what has been sa1d in th1s sect1on successfu]-

'prcompanxes are assessed by the degree to wh1ch they ach1eve the1r;d

.n1ne groups the f1rst ot wh1ch reads:

;HObJECtIVES, the most common]y accepted obJect1ve 1s prof1t max1-rr'

m1zat1on, but prof1t max1m1zat1on does not seem to be the main

' 'obJect1ve in organ1zat1ons where owners and management are sepa-'
'rated there is confus1on about the trad1t1ona1 performance cr1ter1a

t“prof1tab111ty" and “eff1c1ency“' and f1na]1y there seems to be no | :

way of assess1ng the effect of a new management techn1que by

measur1ng its impact on prof1tab111ty The' prob]em is therefore'

 how to develop an ana]yt1ca1 framework to measure success in network

ana1ys1s app11cat1ons by avo1d1ng us1ng the popu]ar cr1ter1a

mentioned above N

It was.in the ]930 s that Roeth]1sberger and D1ckson (69)
carr1ed out the1r exper1ments in the Howthorne factory of the

western E]ectr1c Company in the USA Accord1ng to Blau & Scott (70)

no s1ngle research has exerted more influence on the direction taken

by. stUdents of industriaI oréanization than this study.. Urwick &

i Brech (71) summar1ze the contr1but1ons of these 1nvest1gat1ons in

<




E {-'author1ty in day to day act1v1t1es. .

“The greatest need 1s for a recogn1t1on of al] those concerned

' wzth the h1gher respons1b111t1es of 1ndustry that management has |

u3th1s 1arge human e]ement 1n 1t that 1t 1s pr1mar11y soc1a1 sk1]1 :

. Two consequences fo11ow —-the one, the essent1a] ro]e 1n :: S

q:{:management of pr1nc1p1es and techn1ques that prov1de adequate]y

":ﬁ;for the mot1vatxon and wel] be1ng of the work1ng teams, the t."

n:other, the 1mportance of a sound human- approach by every l'"”"" |

‘”jvlnd1v1dua] manager and superv1sor in. the exerc1se of h1s —

-

A number of stud1es of Job att1tude and behav1our-—-ma1n]y

’_';t f.job_sat1sfact1on e-fo]lowed,- Brayf1e1d & Rothe (72) deve]oped _ )

f'an‘index of job'aatistaction; Heriberg et al (73) formu]ated a

't—“two factor theory“ of JOb sat1sfact1on, Porter (74 75 76 77)

:and Ta]acch1 (78) stud1ed the relat1onsh1p between JOb sat1sfaction

-'t'and a number of structura] character1st1cs, a good b1b11ography

of stud1es 1nvest1gat1ng relat1onsh1ps between job att1tudes and

_ﬁbehav1our, and propert1es of organ1zat1ona] structure, is g1ven

by Porter & Lawler (79), Lodahl & KeJner (80) deve]oped a method

_to measure job’ 1nvo1vement, we1ssenberg & Gruenfeld (81) and Law1er E
& Hall (82) tried to estab11sh among other things, whether there d
s a re]at1onsh1p between JOb sat1sfact1on and JOb 1nvo]vement,

Hard1ng & Bottenberg (83), Brayf1e1d & Crockett (84), and Katzel]

et\a]_(85)=1nvest1gated re]at1onsh1ps between Job satisfaction

and job performance; Walker (86)'and Paul & Robertson (87) studied
. the_problem-of repetitive jobs on job'satisfaction and the issue .

of job enlargement. .

Locke (88) defines job eatisfaction or_dissatisfaction as

~ "the perceived relationship between what one wants_from one's job :h'

S - - - . - . g i e —




; :d:fand what one perce1ves 1t as offer1ng of enta111ng"' ”Ittis'imp1icit'

T n th1s definition that 30b sat1sfact1on covers all aspects of one's

: 5?}jjoht Some 1nvest1gators 11ke McC]e]]and et a] (89) have argued that

'3}.usat1sfact1on is a funct1on of the d1screpancy between what is perce1ved

L:_f and what is expected and some others 11ke Porter (74), Schaffer (90),,5f

-‘and Morse (91) be11eve that 1t 1s a funct1on of the d1screpancy bet-_f'

'V,h]'ween needs and outcomes Locke (88), on the other hand, suggests

”ﬁfp;that ne1ther of these two def1n1t1ons are. r1ght and that the concept‘

Cof “value“ shou]d be accepted as - the factor that determ1nes sat1s-¥.: h
'fact1on.5:"A va]ue s that wh1ch a.man actually seeks to galn and/or-‘

=‘keep or cons1ders benef1c1a1 A va]ue presupposes an awareness, at

ﬁ_:.some 1eve1 of the obaect or cond1t1on Sought A need does not?.p'f-""

) But Locke accepts that va]ues and expectat1ons often co1nc1de
because "most peop]e va]ue on]y that. wh1ch they have some reasonable
chance of atta1n1ng“ _ - ‘ 'h
| After havang carefui]y exam1ned the 11terature ment1oned above -
it was dec1ded that the concept of JOb satisfaction would be most :
su1tab1e to the study of success in network ana1y51s applications.
An exten51on of this concept wh1ch covers one's. perce1ved sat1sfact1on
: of one single aspect‘of_hls Job —in thjs case the use of network
‘ analysis'f-has.beenrfound-to'be alsuitable basis on which to: build the
section,ofrthe,questionnaire-related to success'measurenent in network ‘
';.analySis applications. “In-the remaining partsfofithis document , suc-
~cess in network analysis applications and satisfaction in network’
anaIysis applicationsahave'been used synonymously, and nas defined
'.as the d1screpancy between. what one expects of the techn1que and

what one ach1eves
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Tak1ng 1nto cons1derat1on the observat1ons a]ready stated 1n the R

-'"?;7f7preced1ng chapter and 1n th1s section the fo11ow1ng ana]yt1ca1

hwefmodel has been formu]ated to form the theoret1ca1 framework w1th1n f-_

';'“3351zwh1ch the 1nvest1gat1on was conducted

~Methods of
u'Applicationg‘

. Technical
‘ Aepects' '

Profitability
“ASpectse

" Methods of

“Success in _ _ :
‘Introduction [

Network Analysis -

Organizational
Aspects

_ - General
Characteristics

"1 Figure 1; The ana1ytica1'mode1

It has been hypothes1zed that success in network analysis .

1

' app11cat1ons — as defined above — is dependent on the way 1t 15
app11ed on the way it is 1ntroduced and on the envaronment in which

it is used These have been categor1zed into f1ve main groups of

var1ab3es Methods of App]1cat10n wh1ch deal with the procedura]

aspects of.network analysis such as ‘updating procedures and frequency}

" determination of the degree of deta1], the use of computer programs'

Technical Aspects whlch dea] w1th the shortcomings of the basic

|




. f”mathemat1ca1 assumpt1ons such as the B d1str1but1on for the act1v1ty o

‘“f,fdurat1on when three tame est1mates are used the norma] d1stribut10n _ffk"”

vé*for the ca]cu]atlon of probab111t1es,‘etc .5 Methods of Introduct1on ?.l‘ .

:"fm;fedwh1ch conta1n att1tud1na] and behav1oura1 var1ab1es such as perce1ved SR

'"'changes 1n status, author1ty, bas1c secur1t1es etc. due to the 1ntro—

R f“duct1on of network ana1y51s, extent of support for network ana]ys1s '

B -frg1ven by d1fferent eche]ons of management att1tudes to tra1n1ng

’f_courses, etc 3 0rgan1zat1ona1 Character1st1cs WhICh prOV1de 1nforma-

'rhtaon about the organ1zat1ona1 structure, and f1na11y General Company

N Character1st1cs whach dea] w1th the context 1n wh1ch network ana]ys1s )
-:1s used, i. e., character1st1cs 11ke size of company,‘types of JObS
”iundertaken, expanS1on p011cy, etc The a1m was to estab11sh whether
“.there are any stat1st1ca1 re]at1onsh1ps between these aspects on the
',one hand and success in network ana1ys1s app11cat1ons on the other

”'-ILPoss1b1e Tinks w1th prof1tab111ty aspects were also 1ntended to be

":,1nvest1gated

Informat1on about the f1ve groups of var1ab1es 1s glven in the
'fo1low1ng f1ve sect1ons The . 1nd1V1dual var1ab1es 1nc1uded 1n each

‘7'group can be seen in Append1x K




rf-:{::ZJI Methods of App]1cat1on S AT -
o The 11terature abounds w1th textbooks,-art1c]es and papers frt’f” e
‘”fwh1ch 1nvest1gate var1ous aspects related to the app11cat1on of

o network ana1ys1s The genera1 att1tude is. descr1bed 1n the N 'V‘;n'
iﬁ¥jfollow1ng sub sect1on.pf:;ﬂf;5gfff;fv:tl” - '”

'ff-a) Programmes must be updated One of the b1ggest advantages of

us1ng network ana1ys1s -poss1b1y 1n a computer1zed way- is 1ts o r _;:-_

”"f:flex1b111ty towards changes that happen dur1ng the cont1nuat1on of
*~ithe proaect The maJor1ty of authors agree that updat1ng shou1d be E,: |
-;[tcarrTEd out regu]ar1y for best resu]ts (See . g., 22 37,44 55,92 93, T

| 94 95) Both maJor surveys of network ana1ys1s 1n Br1ta1n, (31 32)
‘ d.found that the 1arge major1ty of contractors d1d update the1r |
; :dprogrammes regu]ar]y d . L ' _

.7 Only one contractor in the former survey (31), and a few 1n the .
'later (32); stated that updat1ng was on]y done when difficulties were '
'encountered WOodgate (96) supports th1s view and recommends that
users shou]d update the1r programmes e1ther regu?arly or 1rregu1ar1y

' accord1ng to ex1st1ng cond1t1ons, o
f. " The most popu]ar perjod recommended as updatingffrequency sééms"
to be twb'weeks;to'one month (See e.g.;:45,55;53;94;95;96;97;98). |
. The survey carried out‘by Nade (31) indicated:that updating periods
:f varled between one week and two months, and the survey by MacDona?d
7 (32) showed that 25% of the f1rms which updated regu]ar]y, updated
fd_the1r programmes every month Battersby (38) states that the fre- ‘7
'quency of_updat:ng ‘should depend on the type,-the length and the com--f‘
| p1exity of the.project Armstrong Wr1ght (94) c]a1ms that it shou]d
. be set with due cons1derat1on to the amount of contro] requ1red and

'.the,type_of proaect. Kennedy et a1.(45) found_1n-the1r exper1ment that.




Effdfupdat1ng frequency should be chosen, not onTy to g1ve t1me for {hff

'Fgfffsuccess1ve reports to show that sxgn1f1cant progress has been made,.;

“;hff,fbut also to prov1de a sen51t1ve 1nd1cator when' ]1tt]e or no progressff |

'd‘5jiihas been made. Shaffer et at (36) and 0 Br1en (33) recommend that

'[i;r'proaects of shorter durat1on shou]d be updated more frequently, that '

:5??:f;1engthy proaects should be more frequent]y updated towards the end

' f~fand that updat1ng at the close of f1sca1 per1ods may a]so help to

S hshow the company s exact P051t10n. fffﬂiﬁf,;uﬂqx5n-fﬂffru s

As 1t w111 be d1scussed 1n a later chapter, it was found out

-“]dur1ng th]S research proaect that there was cons1derab1e m1sunder- :

;'ﬁ7T¢~stand1ng among s1te managers as to what updatlng real]y means. -

'7'ﬂ[j"There is, however, enough consensus in the 11terature (See e. g . 22 . -

.hf 38 99) that updat1ng shou]d reflect not on]y actual progress but also B

"lfuture changes

It has a]so been reported that s1te staff comp1a1ned about

s ; chang1n9 the programme at every update on the grounds that - 1t was

: :d1ff1cu1t to fo]]ow (100), and that consequent]y 1t was d1ff1cu1t tol'
. get- the. r1ght sort of feed back 1nformat1on from 51te management (101).
:3It must be stressed that wh11e updat1ng is accepted to be one of the
'LmaJor contr1but1ons of network analys1s towards mak1ng better dec1--
sions, it 1s a1so qu1te a comp11cated and ted1ous process, espec1a1ly
_when there are a lot of changes such -as "ar1at1on orders, and when

. .ca1cu1at1ons are carr1ed out manually The extent of change that 1s
:necessary at each update is possab]y qu1te cons1derab1e in a cons-

' .truct1on prOJect because the unt1me1y receipt of 1nformat1on and
“'draw1ngs, and the cons1derable number of var1at1on orders are rather
R inherent character1st1cs of’ the constructlon 1ndustry (See :

Appendix A). Only the three examp]es 1n paragraph 14 of the report



ff1n Append1x A, are suff1c1ent to guess the tremendous effect that

RN untamely rece1pt of 1nformat1on can have on a product1on programme. L

~°+ consensus that too much deta11 s often a nuisance. and causes -

i__comp11cat1ons. L1chtenberg (103) sums up the d1sadvantages of too

S In the d1scuss1on of wade s paper, Jepson (102) r1ght1y 1Nd1°at95
'f;that "1ess regard has been pa1d to the- phys1ca1 d1ff1cu1t1es of
B wtupdat1ng, perhaps s1mp1er networks W1th re1at1ve1y large vqume f‘-i.f
“”15;p'of work in the act1V1t1es reduce the problem";,' .

' ”[ﬂu b) A]though one. of the main advantages of network ana1ys1s 15 a

-

deeper 1ns1ght 1nto the problem and 2 more deta11ed ana]ys1s, _;[ o

| too much detail must be avo1ded However, everybody seems to agree -

o that well deta11ed programmes are des1rab1e for better dec1s1on-'

mak1ng For examp]e, Wade (31) reports that 80% of the compan1es '

':5.1n his™ samp]e fe]t that long range and deta11ed p]ann1ng was

‘;pbenef1c1a1 wh11e on]y 20% fe]t 1t was not However, there 1s a1so'

much deta11 in four categor1es
! (1) the cost and t1me demand for p]ann1ng, _ |
(11) the progress1ve1y growlng amount of undetected errors,
(ii1) practical problems of current rep]ann1ng and adaustment, |
' as‘we11'as effectfve control feedback and 1nformat10n, and
(1v) the growing d1ff1cu1t1es of f1nd1ng time for an opt1m1zat1on, |
or at 1east to choose the best a1ternat1ve schedule -among

severa] p0551b}e ones,

There are many suggest1ons as to what the degree of deta11 of

: ;_a network should be. . N1est & Levy (42) th1nk that the network should |
f not be very deta11ed if it 1s used only for plann1ng purposes but

'_ that it should be hlghly deta11ed 1f it 1s'used a1so for‘contr0111ng‘

- the job. Armstrong~wright's opinion (94) is that not much detail is




:r::dc= ab111ty to mon1tor the act1v1t1es is’ the pr1me 1nd1cator of the depth_--.

'ﬂ%_ineeded for programmes used for broad pol1cy deC1s1ons, whz]e h1gher
- ;deta11 is necessary for programmes used 1n day-to day work.n e |
; if‘?Accord1ng to a survey carr1ed out by the Bureau of Bu11d1ng Market1ngfs: :
jitiiResearch (56) most contractors reported that the network dlagram
g shou]d be kept as s1mp1e as poss1b1e, that too much deta1] reg1ments Ry
ﬂ*.fthe proaect, resu1t1ng in a state where the contractor 1s not a11owed?f:-

it USe h1s know-how and exper1ence. Walton (104) f1nds that the o

.:.of detail requ1red “he d1st1ngu1shes three 1evels Geograph1ca1 or:

“htechn1ca1 breakdown, funct1ona1 subd1v1s1on and f1ner deta11

'.ffr;Schm1dt (105) c1a1ms that the degree to wh1ch a network should be

'Vh deta11ed depends on the obJect1ve of the network, on contractua] |

-‘cond1t1ons, on project technology and on the 1mportance of 1nd1v1dua1

R events, he a]so suggets that short ~term p]ann1ng shou]d be wel]

detailed; wh11e there is no necess1ty for 1ong-term p1ann1ng ‘to be S0

il 7 wel] deta11ed F1na11y, Moder & Ph1111ps (51) think’ that the 1eve1

A — = st st e cmmn ok & i N A e e e e e e aaiwe

' of deta11 depends-on accuracy and economy requ1red for the presenta- '

h‘_ tion; who will use the network whether it 1s feasible to expand an

act1v1ty into more. deta1], whether there are d1fferent respons1b111t1es

1n the activity to warrant a sp11t, and on whether the accuracy of

the 1og1c or time est1mates w1]1 be affected by more or less deta11

". There has a]so been an attempt to f1nd the opt1mum 1evel of

~ detail for a network by con51der1ng the magn1tude of the var1ance |

of:each activity durat1on. VTh1s-procedure which is called . '

'-c“Successive PERT Planning” has been well described by Ltchtenberg (103).
‘and Jensen (106}, but is not being used in,practice_in the British'

~ Construction Industry to the best kn0w]edge of the author. |
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B TQ::IC) Ca]culat1ons must be carr1ed out by means of : a computer program ‘f?hp:” :
.”':*1; if the network size is 1arge enough Battersby (33) TTStS the'f co

"u,}advantages of us1ng computers as:

(1) the ar1thmet1c 1n a large network 1s ted1OUS1y repet1t1ve _J”'

“fi and ‘should not be 1nf11cted on human be1ngs.-r~ '*""f1’
(11) a computer g1ves v1rtua1]y the perfect resu]t, g1ven the h;‘ H.
: 'rf correct 1nput. _"._}_ ' 7.': | ": ;;h;.;[a ' | _.
(111) the speed of computat1on is very h1gh and 1ts cost 1s Iow - -
(1v) many a]ternat1Ve plans can be cons1dered |

(v) the- schedu]e can be rev1sed ea511y at short not1ce.

(V1) a]though computers are comp11cated mach1nes, one need on]y' :j'

know how to use them, not how they work

To these, Arch1ba1d & V1110r1a (39) add the advantages of economy,'p __'

"'sort1ng fac111t1es and 1eg1b1e un1form resu]ts

It seems, however, that there are some prob]ems assoc1ated w1th

.the use of computers for network ca]cu]at1ons

The most common]y stated prob]em is the necess1ty of hav1ng a

© 100% — and no less —-exact 1nput The problem is somet1mes referred

to as RIRO for rubb1sh in rubb1sh out or GIGO for garbage in. garbage

4 - out (See e, 9.5 34 96 ]07) Campbell & Allwood (108) have found that

5 out of 7 computer bureaux exam1ned made card punchang errors, wh1ch

were detected on1y because th1s was an exper1ment, and which wou]d

| not otherwise have been_detected. Th1s resu]t in itself is proof

"fenough of the seriousness of the situation in ‘this area.

"hnother problem is that printouts are generally too comp11cated

and difficult to understand by site personnel, Tatham (109) reports:

that they needed specialists on their sites to interpretfcomputer

printouts. Furthermore, if one is not selective emough, there is




' b':fffaralways the danger of be1ng 1ost among a ]arge p11e of pr1ntouts. S

One of the advantages of us1ng a computer is that ca]cu]at1ons )

'”are carrted out at an extraord1nary speed and that consequent]y _:K

g ff,bureaux approached d1ffered between 1 and 25 days. However good is

ffjirupdat1ngs and the evaluat1on of alternat1ve p]ans should present no )
”=‘;'h';t1me prob1ems In pract1ce, however, a common comp1a1nt is that
':_,turn-round t1me is. very 1ong (See e. g., 39 109 110 111) |

: =Campbe11 (112) reports that turn round t1mes for the 9 computer

b*Barnetson s (107) argument that t1me 1s necessary for punch1ng cards,

‘ "‘fpre proce551ng and post-process1ng, it is genera11y be!aeved that o

"turn-round times nearer the 25 days 11m1t are not acceptab1e by most

~users. I* N

Arch1ba1d & V11]or1a (39) add to the above stated prob]ems the -

' "fact that the aura of mystery that surrounds computers 1ncreases

jrexpectat1ons, Barnetson (107) states that peopTe usua]]y approach

. computers with many m1sconcept1ons and Battersby (38) goes further -

and be11eves “that many peop]e m1strust computers. McKee (113) and.

Grant (1]4) flnd that for best results in computer app]tcations,w

people 1nvo1ved shou]d be very well educated in computer procedures

'and that there should be strong management support A case study

reported by Hed]ey (115) of the 1mpact of computers on an organ1zat1on,

and a paper- by Eason et al. (116) examining manager—computer 1nter-

| act1on seem to po1nt to the fact. that a human prob1em doés ex1st

when computers are used.

‘V_Apart from_these_pr0b1ems,'it is sometimes difficult to get

- access to the-rtght computer with the right program It must'be

stressed that the mod1f1cat1on of ex1st1ng programs or the

'development of new programs to su1t the part1cu1ar requ1rements of




'”77fffa company can be extremely costly

Desp1te a11 the prob]ems stated in the preced1ng few paragraphs,

""}f“the maJor1ty of authors agree that 1f a network 1s ]arge and comp]ex

r“tjenough, a computer can be used, 1ndeed shou]d be used as it becomes o

;. more econom1ca1 j The. s1ze of a network, in terms of the number of

'“ihf_the const1tuent act1v1t1es, 1s the most common]y used cr1ter1on to

' ";f-f'dec1de whether or not to use a computer wh11e Lomax (117) be11eves

L that networks hav1ng over 150 act1v1t1es shou]d be computer1zed

| 'lAnt111 & WOodhead s (35) op1n1on is. that computer1zat1on shou]d be

o chons1dered for networks of 100 200 act1v1t1es and over. Lark1n (118)

. recommends 250 act1v1t1es as the l1m1t and Szuprow1cz (40) be11eves

' that for networks of 150 act1v1t1es or over manuaT ca]culat1on w111

S ‘4be too s]ow or 1naccurate to keep up w1th work progress. A research a

B ffstudy of network ana]ys1s carr1ed out for the Department of the

'Env1ronment (25) conc]udes that ‘networks haV1ng over 300 act1V1t1es

O shou1d be computer1zed espec1a1]y it they need updat1ng every

'.t4_to 8 weeks and if resource analysis aTso is 1ncorporated into. the

'.‘ caTculations. Armstrong Wright (94) agrees that frequent updat1ngs
eadd to the necess1ty of u51ng computers but:sets a Tower 11m1t as to
~ the size at 100-150 act1v1t1es w1111ams (1]9) recommends 200+
tact1v1t1es, but agrees w1th St1res and Murphy (120) that the comp1ex1ty
of - the ana1y51s as we11 as the ava11ab111ty and cost of computer
.process1ng, shou]d a]so be cons1dered Apart from these criteria,

: Arch1ba1d & V11lor1a (39) th1nk that the 1mportance of the t1me11ness

"of reports, the number of peop]e requ1r1ng the reports _the’ necess1ty‘,

: for alternat1ve report formats, and the benef1ts in us1ng cost and

- resource data should also be taken into cons1derat1on before deC1d1ng

C whether to use a computer or not




- , ;‘

Ne have seen therefore that the use of computers for network v

”7fjca1cu1at1ons has advantages over: manual methods but also presents‘t‘

' fia number of prob]ems (*) It wou]d be’ fa1r to say that the }arge".

drtijmaJor1ty of wr1ters state exp11c1t1y or 1mp11c1t1y that computers,h

"77_;¢'are usefu] “and necessary once a number of cr1ter1a are fu1f111ed o

T

(95) emphas1ze that a]though for 1arge proJects 1t is customary to :j };_:;f

"‘use computers sma11er networks can be ca]cu]ated by hand Ant111

| advocate of- manual procedures has been Fondah] (123) " He c]a1ms B

A survey carr1ed out by the Bureau of Bu11d1ng Market1ng Research 3:_

”';(56) shows furthermore that there 1s a m1sconcept1on among user and

rl

""*ffnon-user contract1ng compan1es that computers have to be used for

j‘t_:tettmg better resu]ts out of network ana1y51s.' But 0x1ey & POSkItt

"and Woodhead (35) also make sure, un11ke many other wr1ters, that

manua] methods do exast and that they have a number of advantages

B;_over computer1zed methods, such as be1ng more f]ex1ble at updates,
f_1 e., the p]anner can adJust 1nterdependenc1es if he fee]s 1t 1s -

necessary th]St the computer cannot But by far, the most ardent '

that there 'is a need for manual methods because o
(1) Smaller compan1es have no computer, and serv1ce bureaux
are inconvenient and’ 1mpract1ca1 _
(11) Programs are not sat:sfactory (1t must be: remembered
' however that Fondahl wrote th]S in ]962 and . that s1nce
then many more advanced programs have been deve]oped) ."""‘ ..1
(111) A step by step manual method a1lows the p1anner to reta1n

.. more Judgement contr01 in mak1ng changes 1n the 1nput data

(*) For a good d1scu551on of the manager1a1 prob]ems assoc1ated w1th
computer 1nsta11at1ons, see Constable (121) :




(1v) W1th the manua1 approach the 1ntroduct1on of new data is h_7ot
a]lowed as the schedu]e develops._uf | |

Fondah] (123) also recogn1zes that manua] methods have a number_j

'"fizs'of d1sadvantages, but proposes p0551b1e measures to m1n1m1ze them."'-

; r*frdf_ d) Network ana]ys1s must be used not on1y tO plan the J°b but

a]so to contro] 1t., Th1s character1st1c of networks s accepted-f~ "‘"'\

?Va1n the maJor1ty of the 11terature as one. of the ma1n advantages of

S rthe techn1que

It 1s genera]ly claimed that network ana1ys1s is a. good

o 15ystemat10 and 1og1ca] ba31s for p]ann1ng and that it enforces

o d1sc1p11ne. Furthermore, 1t makes peop]e more 1nvo1ved 1n the Job

k f But the other ha]f of the benefit 1s obta1ned dur1ng the contract

‘ﬂiper1od network ana1y51s enab]es the manager to manage "by except1on ,n
1 e s to take a c]oser ]ook at cr1t1ca] or near]y cr1t1ca1 act1V1t1es
-;; wh11e he can use the rest of the t1me for other tasks. |
'; A survey carrled out among 1arge Ameracan contractors (29)

- showed that organ1zat1ons wh1ch were successful in us1ng network

' analys1s were observed to use it not on]y for plann1ng but for contro1
-d'as well, A survey carr1ed out 1n USA in 1965 by the Bureau of
'Building Market1ng Research (56) showed however, that on1y half of
the contractors 1n the sample used network analysws for contr01
_purposes. | .. | -
~"g) " Jobs planned by network ana]y51s must be t1me-11m1ted, i e,
| k the main cons1derat1on must be speed. | _

Barmby (128), - for examp]e be11eves that network analys1s has

:11ts principal ut111ty in programmes where t1me 1s of essence N

. Mahoney (125)‘agrees:w1th this view, but_1s more spec1f1c in stattng-;

- that network,analysis has chances Of'being of more use in jobs where




ﬁ":lxjt1me is more 1mportant than economy In the d1scuss1on of Wade s

:“h*;d;survey (31) Hancock (102) proposes a number of cr1ter1a for the ‘Jf”:__:' |

"1kffwf.ﬂ“pertab111ty“ of a: Job One of these cr1ter1a is that the Job must

B d flconta1n a h1gh proport1on of t1me-bound work as opposed to resource--J

"5bound work F1na11y, the’ study of network‘ana1y51s undertaken-for _eqd‘:l -

| "1ffthe Department of the EnVIronment (25) fu11y agrees wsth Hancock s

-isuggest1ons.jfd

0p1n10ns on what. sort of d1agram to use, 1n what form to present

'-‘_tthe f‘“a1 results for S1te use, and how to a]locate f1oat in the o

'-fdf1nal schedu]e, are d1v1ded

| ‘a) Arrow d1agrams were- the or1g1na1 form of presentatlon when L

" CPM and PERT were f1rst 1nvented But, 1ater on precedence .

“ﬁ='jd1agrams (or act1v1ty on node systems, or cxrc]e and ‘1ink dlagrams'T

“”or box d1agrams, etc. ) became qu1te popu]ar. Advantages and d1s-
' advantages of using precedence d1agrams are given. in Append1x B
together with the maJor pieces. of work about them. |

It is a]so worth not1C1ng that the two German network ana1y51s

o systems BKN (126) and RPS-(127) are both using precedence d1agrams '

“and that the French MPM system (128) which was deve]oped by Roy 1n ‘
':51958 concurrent]y w1th PERT is based on act1v1ty on- node networks. o
‘b) As to_the f1na1 presentat1on of results, op1n1ons are.deep]y :

“divided into two extreme5°" A number of authors'believe that a

“‘:~bar-chart transformat1on would be more fam111ar and ea51er to read

and understand by s1te personne] (See e. g., 22,92, 129 130 131, 132 133)

andﬂby senior management_(134). Burgess (92) quotes the results of o
| a fie1d-sUrVey carried out by'a_research,team in the University of =~

Manchester Institute of Science and Technology, that only 5% of the




“:”‘Efyyrsites used networks and that the rest used bar—chart presentat1ons.‘f3‘jfﬁfnﬁ

Some other authors such as Ha]e (102), Schm1dt (105) and

"fBattersby (38) are categor1ca11y aga1nst us1ng such transf‘ormatwns._._-''“"'i

S 5ﬁ,‘Battersby (38) character1zes them as confe551ons of fa11ure

There are also those who settle for a comprom1se and favour the L

'“'f"{”fuse of 1ntermed1ate means of presentat1on such as. t1me sca]ed networks,} o

];Tmor 1og1c-11nked bar-charts For examp1e Mu]vaney (135) advocates the'jff?ii

=

am':r~]:ﬂuse of “Ana]ys1s Bar Chartlng“, a’ system wh1ch not on]y 1mproves pre--zd
j'_."—'.-";‘sehtatmn but also 1s more SU1ted to resource analys1s than ord1nary i"' -
'.t_arrow d1agrams Lowe (136 137) c1a1ms that log1c-11nked bar-charts D
" are the best so]ut1on for good presentat1on A paper by M111er &
?'fQLCord1ner (138) descr1bes the Cascade Act1V1ty Number1ng Method,
o rb"_wh1ch 1s 1ater reported by R1st (100) to have been extremely we11
; y'accepted by s1te managements over the 6 years they have used 1t
H‘y'Br1tten (139) advocates the use of t1me sca]ed networks “and p]ann1ng
_ yframes. And f1na11y, a research study of network ana]y51s carr1ed
'oUt,for.the Department of the_Env1ronment (25)1recommends that pre-“-.'

Isentatton shou]d show some sort of'a'time4sca1e. Reynaud (141)

agrees wath this as 1ong as the network is a large one

- c) Nhether f1oat values assoc1ated ‘with each act1v1ty shou]d be -

d1sc1osed to a11 1evels of management is a]so a quest1on wh1ch

' :has bothered many a wr1ter., It is argued that float can make peop]e
“;re1ax, unt1], in the end, a11 act1v1t1es become cr1t1ca1 (25) and '

:"that in order not to fa]l 1nto th1s s1tuat1on float values shou]d
V_not be d1sc1osed to certaxn 1eve13 of management. The counter-“

B argument 1s of course, fa1r1y obv1ous management needs all sorts
of 1nformat1on, and part1cu1ar1y f]oat values, 1in order to make

' “better decls1ons. Coker (140) suggests that the personne1 actua]]y




ﬂ;do1ng the task shou]d not be told what roat ex1sts, the1r adm1n1s- :

“”Viifftrators or managers shou]d know more' and more deta11 regard1ng float ok

7ucf7fthe nearer they are to the prOJect manager. In the same book

'sTfZNTr1mb]e (142) suggests a comprom1se by statlng that 1ett1ng the float:ahe

h'°5f;be known,‘but w1thho]d1ng the latest dates, has worked under certain

”"“j c1rcumstances.' The research proaect carr1ed out for the Department

'"gvaiof the Env1ronment (25) concludes however that no- one on s1te but -

"T?Z“the s1te manager should be aware of what f1oat ex1sts at the end of

:'?'each act1v1ty



'””'1f"'theoret1ca1 aspects of network1ng a]gor1thms Mathemat1ca1/stat1st1calii"'

e

: _]1sts 69 items under "Networks/Theoret1ca]"- S

'-ibi3.f Techn1ca1 Aspects

There have been a plethora of papers pub]1shed dea11ng wzth the }

e a]gor1thms have been deve]oped for every pOSS1b1e situation and the |
ealbas1c assumpttons made by the 1n1t1ators have been quest1oned The~

"':]ast 1ssue of the Internat1ona1 Abstracts 1n 0perat1ona1 Research (143)

R

In th1s sect1on some br1ef 1nformat1on w111 be glven about the

}‘”;f maaor stud1es wh1ch exam1ned the or1glna1 PERT assumpt1ons and the1r

p0551b1e consequences

There are four main assumpt1ons 1n the PERT (three t1me est1mates,_

“t:throbab111st1c network) theory

. a) The probab111ty d1str1but1on govern1ng the 1ength of t1me to

'accomp11sh an: act1v1ty is assumed to be as d1str1but1on def1ned
| over the range from the opt1m1st1c t1me est1mate to the pess1m1st1C'r
,t1me est1mate o

b) ‘The standard deV1at1on of this 8 d1str1but1on is assumed to be

‘ equa] to ]/6 of the range.

. c) when ca]cu1at1ng the overa11 comp]et1on t1me,‘the model 1s reduced

to- a determ1n1st1c form, 1 €., on1y means of act1v1ty durat1ons
- are considered and no notice is taken of the1r variance. d
d) A norma1 d1str1but1on is- assumed in the ca]cu]at1ons of the
= probab111ty of f1nash1ng on or before the actual complet1on
:;tame.

MacCr1mmon & Ryavec (144) have ana]ysed a]] of these four _

d assumpt1ons‘and calculated that the first two may3y1e1d-errors of

by g g Tt B AT ST S

~ upto 33% in the mean activity duration and up to 17% in the standard,

“deviation. However, they have determined that these errors are




i=somet1mes pOS1t1ve and somet1mes negat1ve, that they depend on a-

xﬁzxfnumber of conf1gurat1ona1 aspects of the network, and’ that canceT- j

: =55'1at1ons are 11ke1y to happen so that they are reduced to about '

5 to IO% 1n pract1ce The same authors found that tota? errors are

”'?,j '11ke1y to- be m1n1ma1 1n cases where

e a) There are more. act1V1t1es in ser1es than in para]]e]

-'"Lfahﬁd) There is one path through the network that 1s s1gn1f1cant1y 10"99”-.

'a_b) The ranges of activity durataons do not d1ffer much

e} . The skewness of act1v1ty durat1ons 1s arb1trary

than any other path.-

o

One 1mmed1ate consequence of these f1nd1ngs is the effect of

-5:-resource aT]ocat1on procedures wh1ch reduce determ1n1st1c comp]et1on

‘-“;fﬁp_t1me by 1ncreas1ng the paralle]1sm of the network wh11e 1ncreas1ng

B 'para11e11sm decreases comp]et1on t1me, it also reduces the probab111ty 7

of comp]etlng on or before the new date. This - aspect of resource
analysis is claimed to part1a11y offset its advantages (145)

| There have aTso been attempts to get r1d of the errors ment1oned
‘above by us1ng d1fferent act1v1ty durat1on d1str1but10ns wh11e

MacCr1mmon & Ryavec (144) propose a tr1angu1ar d1str1but1on,

g Murray (146) claims that a T d1str1but1on is more convenient to use.

On the other hand Jensen (106) ‘and’ L1chtenberg (103) use the ERLANG |

7.‘ funct1on wh1ch they cTa1m is a good approx1mat1on ‘of the stochast1c

d1str1but1on of the duration of most act1v1t1es 1n the construct1on
1ndustry

HeaTy (147) had determ1ned that the mechan1cs of subd1v1d1ng
act1v1t1es 1nto smaller sub-networks can 1nf1uence the computed

'probab111t1es of accompT1sh1ng,events on or ahead of their scheduTed

dates.



,-‘_,.

';has been the accuracy of subaect1ve tlme est1mates. MacCr1nmon &

}'f;_Ryavec (144) found that these can produce errors of up to 33% 1n

o Mdﬁﬁfthe mean and errors of up to 17% in the standard dev1at1on, assum1ng

" that each estimate (pess1m1st1c. most 11ke]y and °Pt1m‘5t1°) varles,'
.{’d+10% to 20% from 1ts actual va]ue : K1ng & Nilson (148) have tr1ed “

-JJ to develop mathemat1ca1 models to 1mprove subJect1ve t1me est1mates.x

wﬂf;They hypotheS1zed that'

_:a)._Pre act1v1ty t1me est1mat1ng accuracy tmproves as the beg1nn1ng '
"[r¢‘date of the act1v1ty approaches, and that. o
:t'b)“ Time est1mates made dur1ng the progress of an act1v1ty 1mprove
“in re]at1ve accuracy as the comp]et1on date of the act1V1ty :
appraoches o ': N | o
But in a. 1ater article, K1ng, W1ttevronge1 & Heze} (149) found p ;_
'”however, that such mathemat1ca1 mode]s based on h1stor1ca1 esttmat1ng.
rbehaV1our wou]d be 1mpract1ca1 1n the day-to day routine of network
rca1cu1at1ons _
These are only a few of the mu]titude of research studies made
fVH on th1s subJect They have been se]ected because they are qu1te
“71nterest1ng and because they are d1rect1y related to pract1ca1 |
_Vapp11cat10ns.n; - |
 The or1g1na1 1ntent1on at the start of th1s research proaect
was to c011ect a typ1ca] network .diagram from every organ1zat1on in
" the sample and. ‘to examine its configurational character1st1cs in thef'_
| light of the 1nformat1on given in this section. The idea waseto
" find out whether typical'construction programmes are=su{tab1e.for
this sort of probab1llst1c calculation or whether they are 11ke1y to |

) \produce 51gn1f1cant errors. But, 1t so happened that none of_the _‘

Another prob1em that has interested a number of researchers B




‘“*?jﬁhfuser organ1zat1ons approached used probab111stxc networks Therefore. jiﬁ.f9f
'_;.the 1dea had to be dropped but th1s sect1on has been kept in 1ts '

i brlefest form for the sake of completeness




r.step in the process of techn1ca1 change, the f1rst step be1ng

“%g,;_4 Methods of 1ntroduct1on

Network ana]ys1s when compared w1th the we]T estab11shed

::convent1ona1 p]ann1ng techn1ques, 1s a nove]ty, eSpec1aI1y in the

1'_construct1on 1ndustry wh1ch tends to be s1ow to accept 1nnovat1on

Accord1ng to Schumpeter (150), 1nnovat1on 1s the second

: f{1nvent1on and the th1rd 1m1tat1on.A As to the reasons why 1nnova-"

-~

- ~Vyeift1on occurs, Johnston (151) ment1ons two early theor1es that 1t

",occurs e1ther as a react1on to the compet1t1ve pressure of numbers, o

*'and to fa111ng prof1ts, or 1n 1arge f1rms enJoy1ng a protected o

| *\'pos1t10n. W1111ams (152) suggests however that both pressure and

R opportun1ty are necessary for 1nnovat1on but are not suff1c1ent in -

'h_'ithemselves.

After an extens1ve study of the 11terature Johnston (15])

further states that the f0110w1ng factors affect the speed at wh1ch _

. an 1nnovat1on spreads.
o a) Exten51ve research and deve]opment activity;'

“.b)’ Purchase and flow of know]edge, i. e., the 1mport of know—how

~into the organ1zat1on.. , | - |
C)'-Talent'leve] and d1str1but16n, i'e.,'good qUa]ity‘of'scientific,
- eng1neer1ng, research management, adm1n1strat1ve, productaon .

' staffs

) _"d) ‘Su1tab1e econom1c and market structure, i. €., good opportun1ty

| T —— T I R P S Ly

', : for prof1ts, a stable economy, ab111ty to pred1ct risks and ‘

: ava11ab1e capital. o |
_“ej ‘Investment and availability of financing; the speed at which an
- '-innovation Spreads and,the'size'of‘the’necessary_investment'are

fnversely-related to each other.
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'_r;:trend

;'After the study of a 1arge samp]e of compan1es, Mansfxeld

‘s%ﬂnf;(153 154) agrees w1th the 1ast factor and adds 1n hxs book (155) that‘-55’h‘a
';d}there 1s no 51gn1f1cant tendency for the 1ength of t1me a f1rm wa1ts

{“ﬂffiﬁ?before us1ng a new techn1que to be dtrectly related to 1ts prof1t

It 1s not surpr151ng therefore that the construct1on 1ndustry

‘;;;15 part1cu1ar]y s1ow to accept 1nnovat1on., As a matter of fact,

w f11n ]969, the construct1on 1ndustry spent only 0 5% of the va]ue of

',f1ts output in research (5), wh1ch 1s much 1ower than for other

'.-1ndustr1es, output prospects have never been stab]e, as- the 1ndustry

I has always been used as a regulator for the nat1ona1 economy, and

lf1na11y the d1str1but1on of know]edge within contractlng companaes

.f7ﬂ1s far from be1ng equal, as the majority of s1te managements are .

._ex-tradesmen W1th 1nsuff1c1ent formal educatwon.--

The level at wh1ch a soc1a1 process occurs is determtned by a

R var1ety of soc1a1 and techno]og1ca1 pressures of forces acting in.

_oppos1te d1rect1ons so as to form a state of equ111br1um A change
: n this Tevel can be brought about by add1ng certain forces in the

7d1rect1on des1red or by reduc1ng the magn1tude of SpEC1f1C opp051ng .

' forces It foIlows therefore that the success of a change depends

- h _ma1n1y on the 1dent1f1cat1on of the nature and magn1tude of the forces

-1 in quest1on. Mann & Neff (156) show with the help-of a d1agram

| -reproduced be]ow, that a maJor change goes through three stages the

unfreez1ng, the mov1ng, and the refreez1ng., Accord1ng_to the same.

authors the re1ationship of the old level of equilibrium to the new

- level and the rate at wh1ch the system moves toward the new 1eve1 can -

. be used as a measure of the success. of those 1ntroduc1ng the change




R

btsbrymape 4 gy 1y by . T Ay e Bl Tl 3 e oy B * A gl 18 Rt ) LA %~ o s L e

B l _ F'ofees_'pressirzg donmward e

- Norm

i Qutput}per unit:time.f:;f;:f;;;ff;;f;}‘QL

h
.' T T T'Force.s-pféeeing upward o

" Before Initiation = During ~ After  Time
e change. ‘of‘change--“change- ~change . -

iR;Figure'Z;:_The stages of change

As to the nature of these force f1e1ds they can. be exam1ned

“-'at two d1fferent 1eve15 at the organ1zat1ona1 Teve1 and at the

| 'a; psycho]og1ca1 ]eve]

At the organ1zat1onal 1eve1, 1t can be sa1d that trad1t1ona1

X bus1ness organ1zat1ons run on a vert1ca1 11ne, re1y1ng a1most so1e1y

_on super1or-subord1nate re]atlonsh1ps whereas modern techno]ogy has

developed in'a horizontal p]ane (proaect management) Jasinski (157)

| 'c1a1ms that super1mpos1ng a str1ct1y vert1ca] organ1zat1on structure

3'on a;techno1ogy wh1ch emphasizes horizontal and d1agona] re]at1onsh1ps

can and does cause obvious difficu]ties © He recommends the use of -

.proaect co-ord1nators, frequent meetlngs among representat1ves of |

d1fferent departments, and. encouragement to fac111tate non- forma]

relations. vf
. Cartvr1ght (158) sees the 51tuat1on from a d1fferent ang]e "He

postu]ates that the behav1our, att1tudes be11efs and va]ues of




'”“dt;1nd1v1dua1s are. a]] f1rm1y grounded 1n the groups to wh1ch they be]ong
.:f{irwhether they accept or res1st change would be great]y 1nf1uenced by
":&"tf}ffthe nature of these groups., So, the Group Dynam1cs Theor1sts (159)
'.filhold the view that to 1ntroduce and manage a. change successful]y, the
.'Cpeople who w111 be affected by the change and those 1ntroduc1ng it,
ﬁVt"must have a strong sense of be]ong1ng to the same group, and the need
;f’f:.for change must be perce1ved and shared by a11 the members of the
':"[;”fgroup Sp1cer (160) is not far away from Group Dynam1cs Theor1sts

‘”'hwhen he states that cu]tura] d1fferences between the two part1es can

"L[,‘ cause re51stance An emp1r1ca1 study of change carr1ed out by

Q-Gruenfeld & Fo]tman (161) on 40 f1rst 11ne manufactur1ng superv1sors‘.d”dl

“'j showed that superv1sors who were. re1at1v1ey more 1ntegrated w1th the S

. S

' management group, more sat1sf1ed w1th management and re]at1ve1y high™
"-? 1n ‘job sat1sfact1on, were more 11ke1y to accept a management-1n1t1ated

- techno]og1ca1 change.

Accord1ng to Benn1s (162), 2 change must be regarded ‘as - 1nf1uenc1ng

"s']'the ent1re organ1zat1on. Thurley (163) bas1ca11y agrees W]th h1m when :

he proposes three ways of 1ntrodUC1ng change W1thout troub]e. '

gla) Equ111br1um mode1 the mechan1sm of change depends on the

're1ease of tens1on through anx1ety reduct1on

- b) 0rgan1c model the mechan1sm is power red1str1but1on, conf11ct

| reso1ut1on, o

: o)'-Development mode1 the mechan1sm of change in th1s case is the

transformat1on of va]ues

The 1mp11cat1ons of these theor1es on the 1ntroduct1on of

’ network ana]ys1s 1nto an organ1zat1on wou]d seem to be" F1rst1y, 1t

is the ru]e rather than the except1on that the 1ntroduct1on of .

‘ network_ana]ys1s;1s accompanied by the establ1shment of a centra]d"




"”*7f§p1ann1ng department Th1s 1n turn 1nvar1ab1y produces changes 1n
i f;the management structure and th1s can cause d1ff1cu1t1es. Jas1nsk1 s
":'irecommendat1ons (157) of regular meet1ngs and 1nforma1 re1at1onsh1ps ;fu |

'”1'-have therefore to be 1nvestigated Secondly, 1t has never been ;f'

L L;1nVest1gated whether szte managements ever. felt the need for a more

"fﬁfffadvanced Plann1ng techn1que and whether they regard those ‘"trOd“°1ng |
:Tﬂ;the changes name]y, 1n this case top management or p]ann1ng eng1neers,gﬁ
I'L?hhiias be]ong1ng to the same Qroup as thelrs.. And f1na]1y, WhEther :'fu
}Et,network ana1y51s was 1ntroduced via a p1ann1ng department an

.p0perat1ona1 Research un1t consu]tants, or top management wou]d also f..i‘ j"

- be of cons1derab1e 1mportance to the future success of network f‘

""'£1ana1ys1s.1, :\~

At the psycho]og1ca1 1eve1, Zander (164) draws a para11e1

“‘-7between the process of change and the treatment of a mental case -He ‘

' '5'£ finds- that the pattern of behav1our used by the pat1ent (wh1Ch makes

'3:h1m a “s1ck“ person) 1s a_means to some sat1sfact1on for him even -
though it also. may make him 1neffect1ve and unhappy.. Accord1ng‘to
~ Zander, resistance occurs in the pat1ent when the process of change
__(therapy here) comes”ciose to-beingfsuccessful “When facedVWdth-the ‘
_'unpleasant necess1ty of g1V1ng up the behav1our he does not iike but -
somehow needs the pat1ent beg1ns to be d1sappo1nted d1scouraged
' Therefore, when the therap1st 1s attempting to change the behav1our
of the pat1ent he expects re31stance from h1m. L )

Mann & Neff (156) state that an individual's react1on toa
'change-appears to be re]ated directly to the c]ar1ty of his perception

of the meaning of the change, and_his eva1uation of the_effect that

ffltherchange will havé'on‘him'as'an individual with_certain'aSpirations o

» PR en - ~ o -y




'?ﬁjf;hand expectat1ons A quest1onna1re survey of 246 off1ce employees ;;'

‘fﬁi7£conducted by Hard1n (165) supported the hypothes1s that a person s _}""

S ,des1re for spec1f1c changes 1n h1s Job 1s governed by the d1scre- -

'Jcharacter1st1cs and by h1s assessment of the very process of change. -
.'f;Zander (164) agrees w1th th1s v1ew and further adds that res1stance'
';:'to change will be- encountered in cases where changes are made on
ifpersona] grounds rather than 1mpersona1 requ1rements, 1gnor1ng the
hl'.1nst1tut1ona11sed patterns of work and/or abrupt]y attempt1ng to -
~ create a new state of affa1rs wh1ch demands that o1d estab?1shed
'“-fcustoms be ab011shed w1thout further cons1derat1on.; L _
. Some cond1t1ons conduc1ve to res1stance are stated by Lawrence -
. ?:5(166) to be:. the change in human re1at1onsh1ps that accompany
'"[ftechn1ca1 change, the exaggerated preoccupat1on of those 1ntroduc1ng
- the change W1th its techn1ca1 aspectS"the 1gnor1ng of the cr1t1c1sms
'ff'made by those affected by the change, the fa111ng to exp1a1n the
change to those affected by us1ng simple understandab]e termS‘ the -
. rush1ng of the change ina shorter per1od of time than ant1c1pated
‘ d by those 1nvo]ved Cr021er (167) on the other hand be11eves that B
_.change in bureaucrattc organ1zat1ons can -only come as a resu]t of 3
'cr1s1s whereas, at the other extreme Chin & Benne (168) and some
others_(169) dea] only with. planned changes, 1,e.,‘w1th situations- .
'-f_in‘which attemptstonbringabout"changeare-"conscious,hde1iberate'"
'and intended”. | | - | A
| Apart from. the common theory of "1nert1a", there are ma1nly :
_‘two schools of thought as to why changes are not often accepted and
ass1m11ated eas11y and how this can be prevented

B ca) Res1stance to change Th1s schoo] ho]ds ‘the v1ew that the overt

£ i'”:”"-:'pancy between the attract1veness to h1m of ex1st1ng and. potent1a1 Joby” o




”an“f'or covert reJect1on of a change is not d1rected towards the change
r}f:1tse1f, but. towards the way it is 1ntroduced In general theor1sts.
S recommend "part1c1pat1on"kas the means to av01d th1s occurance. f. h"

: ”nf-;aathe staff 1nv01ved 1n the parttcu]ar act1v1ty are a110wed to partl- .
'cdclc1pate in the dec1s1on to- 1ntroduce the change, or 1n d1scuss1ons

“'{:as to how’ the change should be 1ntroduced, 1t is c1a1med that

they will glad]y accept the change and they w1]] even suggest

‘h”;’add1t1ona1 changes.'“

| “Part1c1pat1on“ 1s def1ned by French et a1 (170) as a

.zo-ppocess in which two or more part1es 1nf1uence each other in-
mak1ng certa1n pIans po11c1es, and dec1s1ons._ It 1s. however,'; o
y .restr1cted to dec1s1ons wh1ch have future effects on those making

the dec1s1on and on- those represented by them. The same authors_'

a]so d1fferent1ate between, what they call "psycholog1ca]

part1c1pat1on" wh1ch refers to a person $ percept1on of the amount

of 1nf1uence he has on- Jo1nt1y made dec1s1ons and wh1ch is of

paramount 1mportance, and ”obJect1ve part1c1pat1on" which refers

~ to the objectively observed amount of influence: as determ1ned by -

a social sc1ent1st

“Part1c1pat1on" was f1rst 1nvest1gated by Coch & French (171)

"1n 1948 Dur1ng an exper1ment carr1ed out on fema]e operat1ves '
| work1ng under 1nd1V1dua1 p1ece rate system 1n a pyJama factory,.

. they formed three ma1n exper1menta1 groups a no-part1c1pat1on

group where the change was 1ntr0duced W1thout any pr1or d1scuss1on

w1th operatives, a tota1 part1c1pat10n group where the change was

d1scussed at meet1ngs attended by all operat1ves, and a part1c1pa- .
t1on by representat1ves group where the change was d1scussed with -

" a few representat1ves se]ected by the operat1ves. The results -




"*iﬂthe1r ear1y eff1c1ency rat1ngs and that res1stance deve]ped

'-._u%almost 1mmed1ate1y after the change occured the representat1on

:"group showed a good re]earn1ng curve; and the tota] part1c1pat1on;cg= o

,,i_,filgroup recovered faster than ‘the others

These ser1es of exper1ments by Coch & French (171) appear

A'”‘fﬁ?-to demonstrate that a part1c1pat1ve approach to the 1ntroduct1on

_ of techn1ca1 change resu]ts in (172)

"5)-

(1) h1gher levels of product1on output
(11) decreased var1ab111ty in 1nd1v1dua1 task performance, N
P *f 1nd1cat1ve of 1ncreased mot1vat1on to ach1ev1ng h1gher

work norms'

(111) decreased retra1n1ng t1me (and costs), in that standard,

| output is ach1eved over a shorter time per1od

(1v) reductlon of 1abour turnover and removal of acts of

| aggre551on aga1nst management as concomm1tants of the |
1ntroduct1on of techn1ca1 change -

0pposit1on'to change.- The second school of thought c1a1ms that

“eovert or covert reJect1on of a change is due to anxieties about

- interests of.those 1ntrodUCing‘the change and of those affected by .

the perce1ved nature of the change expressed as techn1ca1 aspects

(such as measurable mod1f1cat10ns in the phy51ca1 routine of the

.Job), and bas1c secur1t1es (such as amount of pay, status,

'employment, etc ). According to Stewart_(173),_1n such cases, the

_1t w111 diverge, and part1c1pat1on will be of no use,

Two major cr1t1c1sms of part1c1pat1on are also used by th1s

school to reinforce their p051t1on. the,first one 1s.that in the

‘long run, when workers take'participation for granted, it will not

o ;Rtnd1cated that the no-part1C1pat1on group 1mproved 11tt1e beyond f _f' o



. the success of future applications?

ft{rea11y produce the expected results, and the second one 1s that r':'tfh::”

"r”ﬂfh:part1c1pat1°" depends on respect and that cases of art1f1c1a1

- part1c1pat1on (1 e., to ca]] the staff for a meet1ng. ask them

& Z:ﬁacarefu11y ca1cu1ated questtons and try to g1ve them the 1mpressxon

-'ffthat they are part1c1pat1ng, wh11e, 1n fact, they are not) are a1] f‘-‘?f

,"'ufftoo frequent

Stewart (173) specu]ates also that 1t 1s poss1b1e that in LA

r-'ffIrms or 1ndustr1es where there has been a ]ong h1story of techno- )

a-.'log1ca1 change, any g1ven change in the present or future w111

' _:meet w1th 1ess res1stance than wou]d be the. case. 1f such change R
1‘were a rare or unknown phenomenon. He, furthermore, observes ;gj'

- d‘_‘that many of the cases of resistance to technolog1ca1 change occur

'.1n the dec11n1ng or stat1onary 1ndustr1es.'r-a

One of the aims in th1s study has been to f1nd out how and by

whom the dec1s1on to 1ntroduce network ana]ys1s was taken.. Did site -

- management for example part1c1pate in th1s dec1s1on? Does thts

3 part1c1pat1on or non- part1c1pat1on s1tuat1on make any d1fference in

- The second point d1rect1y re]ated to the psycho1og1ca1 aspects
'ment1oned 1n th1s sect1on is the determ1nat1on of network ana]ys1s

users percept1ons of the effect of network ana1ys1s on them: Do .

~ they believe there has been any reduct1on in their author1ty, in the ‘

pay package they" take home, 1n the status they enJoy 1n the company, .

- in the chances of promot1ons, or 1n any of the1r bas1c secur1t1es,
and what are the consequences of these on their att1tude towards
‘network ana]ys1s? ' '

-The third po1nt which has been most thorough]y covered by the .

*_-11terature, is the one of educat1on and’ tra1n1ng There is no doubt



'F?firthat. as stated before, the more an 1nd1v1dua1 knows about a change,

"the less he w111 res1st 1t prov1ded 1t does not endanger h1s 1nterests ;":'°’
':All the wr1ters agree that the educat1on and tra1n1ng of all the o
'levels of management is more 1mportant to the future success of network'ff-:i
' analys1s than further research 1n the techn1ca1 aspects (See e.9., 33
"34 37, 38, 101),,a1though the short term effects may not be very i
B spectacu1ar (20) P1nschof (174) reported after 1nvest1gat1ng

‘?f severa] contract1ng compan1es that the s1te staff members who were the _:37"

t‘hﬁjfmost cr1t1ca1 of network analys1s were the ones w1th 1east bas1c

'f'educat1on | | o SR e
‘ One theory supported by Arch1ba1d & V1T1or1a (39) wa]ton (44), -
'1‘and Handy & Hussa1n (175) is that d1fferent Tevels. of management shou1d'
" receive d1fferent sorts of educat1on and tra1n1ng pract1t1oners :
'shou]d be tra1ned and educated by long courses to be expert network
'ana1y515ts sen1or management must be "so]d" on the techn1que, must
be educated to understand what 1t 1s but has no need to be prof1c1ent,
users, j.e., peop]e receiving outputs must be thorough1y 1ndoctr1nated
and educated, |

There are different‘views, as to'the methods of'training and their :u
consequences. The ‘Bureau of Bu1ld1ng Market1ng Research (56) reports -

' for example that 66% of the contractors in the1r sampTe got

:‘_‘h fam111ar1zed w1th network ana]ys1s through art1c1es in magaz1nes, ‘V'

. 49% attended sem1nars or courses, and 44% learnt through the use’

| within the company.. Jn another survey carr1ed out,by<Sobczak_(176),_
| aga1n_1n the USA, but a coup1e'of-yearsear11er than the preceding

- survey, it has been found_that.the large majority of PERT'supervisors
(23 out of.25)_were-se1f-taught speEfa1ists by means of articles and

| text-books; that'86%'of_the technicians were self-taught by means of



, “*'ﬁi'i;of dea11ng w1th th1s 1s on the Job tra1n1ng Buesne] (178) adds that

| Vfﬁ;j‘every company shou]d have an expert whose JOb shoqu be to tratn the o

"'aw[Schm1dt (105) to have y1e1ded good resu]ts Woodgate (96) and Cokerf

e g

o peop1e to short courses’ has d1sastrous effects and that the best way

"",others. A comb1nat1on of sem1nars and TV ser1es is reported by
:f3(140) Ieave open also the poss1b111ty for any member of staff to

Lvexam1ne the 11terature and ‘teach h1mse1f network ana1y51s w1thout

":lattend1ng a course.. Th1s last a1ternat1ve has the advantage of
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'Efthhon-the-aob tra1n1ng, that 50% of the techn1c1ans attented company or
:government sponsored schools and/or sem1nars con51st1ng of one day
7'fﬁ 1ndoctr1nat1on courses and one to four days of superV1S1on courses

- Babou]ene (177) and Archlbald & V11lor1a (39) bel1eve that send1ng

.be1ng the cheapest method

‘. It 1s a]so 1mportant that 1f courses are run, they shou]d st1ck

to pract1ca1 aspects as much as poss1b1e and should not cons1st of a

- one shot br1ef1ng but should be cont1nuous.

The forth point is directly re]ated to a Warning-by’Lawrence _

(166) that too much preoccupat1on w1th techn1ca1 aspects ‘on the part

~ of those 1ntroduc1ng the change may - cause re51stance among those at

'1the rece1V1ng end. How does s1te management v1ew the s1tuat1on?

Is there a need for better human re]at1ons between the p]ann1ng staff

- and the s1te staff?

And f1na11y, the f1fth polnt wh1ch has been 1nvest1gated is

whether the very 1n1t1a1 att1tude to network ana]ys1s by top manage-
- ment by p1ann1ng staff and by: s1te management had any effect at a11

“on the success of future network analys1s app11cat1ons. The 11terature

abounds w1th papers wh1ch explicitly state that top management support

is abso]ute1y essential in network ana1y51s app11cat1ons (See e 9.s 25, .




37 38, 42 95 130 179) ahd also that to fa11 to or1ent m1dd1e and s1te 3_}5‘?

managements is conduc1ve to fa11ure (See e g B 20 22 29)




‘”ffS; 0rgan1zat1ona1 character1st1cs';-‘f-f'"

:‘v One def1n1t1on of organ1zat1on is "the d1v151on of work among

o peop]e whose efforts must be co- ord1nated to ach1eve spec1a1

o ,‘-'.:'obgect'lVeS" (]80)

_" There may be three bas1c approaches to the study of organ1zat1on5°-]ﬂlzzr
if.al The- C1a551ca1 Approach wh1ch is based on the “Mach1ne Theory““ R
ftir.‘Th1s theory regards the organ1zat1on as a c]osed system whose
%c1nterna1 eff1c1ency is of pr1mary 1mportance. Th1s eff1c1ency
“qfrfdepends ent1re1y on the adequate des1gn of the organ1zat1ona1
] fjstructure.. _y o 'l | " ‘
l7f:pé;'The Human Re]at1ons Approach wh1ch tends to be11eve that the
e fbehaV1our of peop1e and groups in organ1zat1ons 1s the ma1n 'h' F k.g'etﬁ
obJect of study The obaect1ves of the organ1zat1on are more o t
',11ke1y to be ach1eved when peop]e co- operate. Therefore, the - ‘
d1vas1on of work must be des1gned S0 as to evoke w1111ngness 'p_-' ‘__f |
‘”to co-operate | o I S
3. The Systems Approach which claims that organizations are'open
systems Which:have Iinkskwith‘their.enuironment. sThese links -
| are eSSentia1 to their‘existence and therefore; channels of.':
-”;.commun1cat1on must be taken Spec1a1 care in the de51gn of |
.‘organ1zat1ons
It is obv1ous that neitheruof these-three-approaches'is -
-.suff1c1ent when cons1dered separately and in different situations. f
'They must be- accepted as comp]ementary Thus, a comb1nat1on of
-these three approaches gives quite a comp]ete p1cture of the ma1n
iaspects of organlzat1ona1 problems "In one of their ear]y articles

about the study of 52 forma1 work organazat1ons in the M1d1ands, B

B Pugh et a] (181) adm1t that such an approach tak1ng a]] of these |




:"?three facets 1nt0 conS1derat1on wou]d be the 1dea1 way of tack11ng ft?fiurﬁfj'

” ;“-ithe prob]em of the comparat1ve StUdy °f organ1zat10n5 (*)

The comparatlve ana]ys1s of organ1zat1ons has been emphas1zed

‘ffﬁi”more and more by soC1a1 sc1ent1sts dur1ng these 1ast few years and

f;methods of measurement have been deV1sed for this purpose (* )

j .hBut before dev1s1ng methods of measurement, a]] these researchers

'thf.had to conceptua11ze the1r research on a theory of organ1zat1on Wthh

'””-zﬁfwou1d al]ow them to get as un1versa1 and va11d resu1ts as poss1b1e

' '“v:f‘A survey 1n th1s connect1on shows that the theor1es and hypotheses

' wh1ch were put down and/or emp1r1ca1]y tested by a: 1arge number of
wjfsoc1a1 sc1ent1sts have the1r bas1s in Max weber s concepts of : _
:‘-bureaucracy Accord1ng to Blau % Scott (70), since the1r pub11cat10n

: ':1n w1rtschaft und Gesellschaft about forty years ago the pr1nC1p1es .

| 'j.”of bureaucracy have had a profound influence on a1most all subsequent

's_th1nk1ng and research in the f1e1d ‘
| . weber (185 186) analyses formal organ1zat1ons as. part of his
- theory of authority structures and defines three types of organization ﬁ
o a) Traditional erganizationsij In thts type'Of organization past .
tradition 1egitimizes present‘actions.- The ruler 1s extreme]y
powerful and the social order 1s v1ewed as 1nv1o1ab1e SubJects
| are bound . to the1r ru]er by the trad1t1ona1 fee]1ng of 1oya1ty
‘An absolute monarchy is a good example of th1s type of
| organ1zat1on | | o
b) Charlsmat1c organ1zat1ons In this type-of organizatton‘thelleader

- is aga1n very powerfu] but th1s t1me not for trad1t1ona1 hered1tary

& (*) For a comprehen51ve study of organ1zat1ona1 theor1es see- Scott

(**) Perrow (183) is an examp]e,_but for a full d1scuss1on of these
: methods see Udy (184). - : .




”:”ffl’ﬁreasons but because h1s fo110wers 1dent1fy themse]ves with the a S

- fianarch1st1c features | 4 :
"ac)'Bureaucrat1c organ1zat1ons Th1s type is based on: 1ega1 author1ty

'ffTLWeber, th1s type of organ1zat1on 1eads the way to a max1m1zat10n

o enumerates the dxstlnct1ve character1st1cs of a bureaucrat1c

"~ a-large number,of similar studies, and that the majority of social - 'w

‘”fifcause he 1s advocat1ng " Th1s type of organ1zat1on tends to be -

T-:1n1t1ated as a react1on to a set order and has genera]]y .“‘ 'iu S

-‘ﬁ;and is 1eg1t1mated by the supremacy of the 1aw Accord1ng to
diof rat1ona1 dec1s1on mak1ng and adm1n1strat1ve eff1c1ency H p“h :“:‘,"

f?organ1zat1on as fo]]ows S
(1) There 1s a h1gh degree of spec1a11zat1on _ _ 5
(11) There is a c]ear cut h1erarch1ca1 structure wh1ch usua11y :[ :
has a pyram1da1 form . | _
(111) A formally estab11shed system of ru1es and regu]at1ons
h governs off1c1a1 dec1s1ons and act1ons | |
(1v) Interpersona1 re]at1onsh1ps between h1erarch1ca1 1eve1s
are informal | - |
{v) Employment:is based on the technicai qualiftcations of -
the cand1date rather than on h1s po]1t1ca1 fami1yfor :

other connect1ons

Some examples of theoret1ca1 and/or emp1r1ca1 stud1es where

- weber S d1mens1ons of bureaucracy have been used are reported 1n -

-'Appendlx H It must be noted that these stud1es are only a few from

scientists accept "bureaucracy" as' central to modern organizational
theory It is for this reason that the organ1zat1ona1 1mp]1cat1ons

of u51ng network ana1y51s in contractlng compan1es has been

| 1nvest1gated in the llght of th1s concept




One of the most comp]ete stud1es of organlzat1ons wh1ch uses

EVi,weber S- d1mens1ons of bureaucracy successful]y is the one by the

: "*?Adm1n1strat1ve Research Un1t Un1vers1ty of Aston 1n B1rm1ngham. 5

.°.h,Th1s study is. of part1cu1ar 1mportance to th1s research prOJect and 1

'3i.has been selected to form the bas1s for measur1ng organ1zat1ona1
‘”li”character1stlcs for the foIIOW1ng reasons.'v

”'fﬂfj1 It 1ncorporates the Cla551ca1 and Systems approaches to- the

study of - organ1zat1ons. Indeed the pub11shed serles of papers ;

;-'; (181,187,188,189, 190,191, 192,193) dea1 ma‘m]y w1th “structura'! s

*‘and "contextual" aspects.. In these stud1es,_“contextua1“ i
| ”—,_def1ned as “the sett1ng w1th1n wh1ch structure is: deve]oped"
f_rather than the env1ronment in its broader sense. -It is
o be11eved however, that th1s limited def1n1t1on of "context"
f,‘.1s perfect]y satlsfactory for the purposes of th1s research
f-proaect " R
‘2.h The varaab]es proposed tn these'papers are not merely'theoretica1,
 but haue.been demonstrated to be empirically'meaningful.' Indeed,
"the research unit has used_stat{stical methods_to formulate into
'paStc dinensions, the data co]lected from 52 formal work
- organizations 1n the M1d1ands. |
3 The study was des1gned not to come up w1th a typo]ogy 11ke the
‘c1ass1ca1_theor1sts (for example weber s_class1f1cat1on of
organtzatiOns into.three.distinct‘types: charfsmatic, traditiona1,

. and bureaucratic) put-to give a multi-dimensional. continuum (*).

“n(*) A continuum may be defined as the range given by a scale on which
~a variable may have a score, (as opposed to a "typology“ where
a variable will have to be included in one of the types

- representing the two extremes for example). The continuum is ca]]ed }

multi-dimensional when the characteristic to be measured is forned
- of more than. one 1ndependent var1ab]e ‘



h:f'tb351s to which the behav1our of groups and 1nd1v1duais can be

”:Vig systemat1ca1ly related ' Indeed, in his comparison of - bureaucra-
- ’.‘Jf-tic and craft administrations, Stinchcombe (194) agrees w1th |
.:ffthem when' he states that "..;.. the components of Weber s 1dea1
& type (bureaucracy) do hot form an 1nherent1y connected set of
:'wvariabies. Some of the components of the 1dea1 type are
";.grelative]y uncorre]ated With others, wh11e some are high]y |
:, corre]ated"‘ Hail (195) backs up this suggestion by demonstrating
'-in his study of 1ntra-organizationa1 structura] variables of ten!..
‘ organizations that ";..., the_bureaucratic dimen51ons existed
| 9_1ndependent1y in the form of continua“.l ThejbureaUcratic and
democratic tybes of'Organizationcare criticized by_G]ueck‘&: )
"Dennis (196)7who believecthat each organization iies sbmeuhere
_within these two extremes depending on environmental demands.
._4.‘ Fina11y,fthis study_hadithe adyantage'of_offering ansabbreuiated |
~ version which_was oroved by Inkson et al (193) to be strongly . -
J correlated_to the original-study. 'Apart from not jeopardising‘
. the teChnical'soundness‘of-the original.study, this version wash '
© . also more convenient to use because it requ1red less time to
u‘administer and a sma]]er number of 1nterViewees. .
.. Abrief description of the Administrative Research Unit 5 work
is believed to be essential for a better understanding of the
L foilowing sections‘reiated to organizationa] aspects and is given
,-below. Further 1nformation can be obtained from references 181 187
188,189,190,191,192,193. R
" After a_carefu] ‘examination of thejiiterature on organizationai.j

~ structure, the Administrative Research Unit decided that they ".....

'“f'$lt is. c1a1med by the authors that such an approach gives the best'.i . fif




':*f]must f1rst of a11 1so]ate the conceptual]y d1st1nct e]ements that 90

”"tfﬁzfn1nto Weber s formu1at1on of bureaucracy“ (181) In thlS manner,thTJ"'"”ﬁ;’

l;hf’3Pugh et al (187). were able to conceptua11ze s1x e]ements to be f-

“*-,f'con51dered as d1mens1ons of organ1zat1ona1 structure.r They con--

--ff‘structed sca]es to def1ne these d1mens1ons operat1ona11y, they

!"hco11ected data from 52 1ndustr1a1 organlzat1ons 1n the M1d1ands,-;"

"ﬂfi'they carr1ed out 1tem analys1s on each part1cular var1ab1e to test

h'whether the sca]es cou]d represent a d1mens1on° pr1nc1pa1 components.
'“} analys1s was then used in the 1dent1f1cat1on of under1y1ng factors
:n;twh1ch resu1ted 1n 64 scales. The six structural d1mens1ons and the
.d; most 1mportant of the scales reIated to these d1mens1ons are g1ven |
below (181, 187) | P
71;,.Spec1a11zat1on. Th1s d1mens1on was concerned W1th the "d1v1s1on
r{of 1abour within the organ1zat1on, the d1str1but1on of off1c1a1
‘r. dut1es among a number of posxt10ns" It was exam1ned in two '
Separate parts. In the f1rst part 16 functions were der1ved
_These functions were assumed to exist in a]] organ1zat1ons- The |
-i-‘.p0551b1e funct1ona1 spec1al1zat1ons were then compared among ‘
: _organ1zat1ons. The second part dea1t with role spec1a11zat1on"
in each of the 16 funct1ons | |
2. .Standard1zat1on of procedure Th1s was measured by the numberet
| 'of events wh1ch have "regu]ar1ty of occurrence and are 1eglt1-t
m1zed by the organ1zat1on“; and wh1ch are "covered by ru1es
;tand def1n1t1ons". This d1mens1on was exam1ned under three
'“main variabtes overa11 standard1zat1on, procedures def1n1ng '
task and 1mage, and procedures control]1ng SE]ECL]O",, | |

advancement, etc



BERTEE

e 4.t,Centra11zat10n.. This d1mens1on was. def1ned as “the ]ocus of

.34'Forma11zat1on°“ Th1s d1mensaon denoted the "extent to wh1ch

P ﬁ#rules, procedures, 1nstruct1ons and commun1cat1ons are wr1tten".‘f ;

"jﬂff It was felt by the authors that 1t would be des1rab1e to sp11t

if of’ role def1n1t1on, forma11zat1on of 1nformat1on pa551ng, and

‘ Z-~forma11zat1on of record1ng of ro]e performance.

o :author1ty to make dec151ons affect1ng the organ1zat1on“ ]It'
'was exam1ned by means of two var1abies, namely, overa11 centra--f o

_111zat1on (the p]ace of'author1ty 1n the h1erarchy was determ1ned o

a by means of a pre-set vert1ca1 author1ty scheme), and autonomy
'.‘(the number of dec1s1ons gaven by the organ1zat1on and those
1‘~fg1ven by head-quarters or parent organ1zat1on determ1ned

"\hautonomy)

5, Configuration' This'dimensionhrepresented-“the shape of the. role

B structure“' Data about this d1mens1on were obta1ned from a
'deta11ed organlzat1on chart The var1ab1es used were: ch1ef |
execut1ve s span of controT, subord1nate rat1o, vert1ca1 span;
percentage of workflow superord1nates, non—workf]ow personne],

and percentage of clerks.

_ _6;. FlexibiIity' This d1mens1on was later renamed as - "trad1t1ona11sm".

It represented “the potent1a1 populat1on of customs in organ1za-
 tions". A custom was def1ned as "an 1mp]1c1t1y 1eg1t1m1zed

VVerba11y transm1tted procedure" Th1s d1mens1on was - measured by

‘construct1ng a var1ab1e composed of - re1evant characterwst1cs of

f"standard1zat10n"'and of "forma11zat1on".

- About 30 stud1es‘wh1ch investigated these bureaucratic dimensions

have been reviewed and the results of each study have been%classified‘rd
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"?,th1s dlmen51on 1nto three var1ab1es concerned wath forma11zat1on‘r-"




‘"f_,_accord1ng to the d1mens1on (or d1mens1ons) used 1n 1t

| ¢1f’.performance characterast1cs._}fﬁf;ﬁf}fﬁf"’7f

Th‘ st

':?fc1a551f1cat1on (Appendlx 1) 1s useful to see 1nter—re1at1onsh1ps :

'f;tiamong d1men51ons and the1r relataonsh1p to other aspects such as -

Intercorre]at1ons among these var1ab1es suggested a factor

hfana]ys1s, wh1ch 1n turn resu]ted 1n four bas1c 1ndependent var1ab1es.'
"_'It is c1a1med by the authors that such a s1mp11f1cat1on 1mproves the.

3 Fﬁ;:,lnterpretat1on of the results (*) The four new var1ab1es and the tﬂ;'
rggsub var1ab1es encompassed by them are g1ven be]ow | _‘ ‘ o
"——-Structur1ng of act1v1t1es formed of standard1zat1on, forma11zat1on,

“'h"} spec1a112at1on, and vert1ca1 span, . :

' i‘.;——-Concentrat1on of author1ty cover1ng organ1zat1onal autonomy,

centra11zat1on, percentage of workf1ow superord1nates, and

_ standard1zat1on of procedures for select1on and advancement,

‘?f— Line of contro1 of workf]ow 1nc1ud1ng subord1nate rat1o, -

L forma11zat1on of role performance record1ng, percentage of 0 70

'.‘ workflow superordlnates and standard1zat1on of procedures for -

. se]ect1on and advancement

— Re]at1ve s1ze of support1ve component conta1n1ng percentage of

2

c1erks, vert1ca1 span, non- -workflow personnel.‘;;

It was Pugh et al's view (181, 188) that the study of the structure

-of organ1zatlons shou]d be conducted 1n re]at1on to the social and
.leconom1c context 1n wh1ch it 1s found In order to examine'these

‘-‘*relat1onsh1ps, they defined e1ght sa11ent e]ements of context, L

they developed operational vartables (40 in tota]) for each of ‘them; 7

"~ and then they reduced these to fourteen by means of factor analytical g_ :

"'(*)" For the statistical details see Levy &'PUQh:(197).




.;Pi-fhm9th0ds The eight contextuaT elements and the salient variables s
‘mniyreiated to each of them are g1Ven beTow et

"Tl: Origin and history Three variab]es ‘were se!ected as.

“”5&sfqrepresent1ng this dimen51on°11mpersona11ty Of or1g1n, age Of the :

'.'organization, and historicaT changes, each being measured by

"_smeans fo sub variabies..fui

f32; ﬁﬂwnership and controT ThTS dimen51on contained two var1ab1es, L
: -name]y pub11c accountabiiity of the organization and the reTation- )

| 55h'ship of ownership to’ management, each containing a number of sub~f?m”'

" variables. | |
3. Size: ThTS dimenSion was measured by’ means of two variables
i 'number of emp]oyees and net assets of the organization and
: fi . size of parent organization o .
' :T:4.n'Charter ThTS dimen31on was defined as “an organization s
social function, goals, 1deoTogy and value . systems“;- The two ;.
' variabies used for measuring it were: operating variability,
and operating diversity, each containing a number of sub- variabTes.
5. TechnoTogy This:dimen51on was defined as”“the sequence of__'j‘

physical techniques used upon the workflow of the organization";

Two main variables, nameiy workflow integration and labour costs

were used to measure this dimen51on but the former of these
variabTes contained five sub- variabies each formed of a. number of
'”;__scales. o | _: | 7 ) |
. 6.' Location'. This Was.defined as "thefgeographicaiu cuTtural, and.=
.‘community setting" WhTCh 1nf1uence the organization. It.was
jdetermined by counting the number of operating 51tes. |

. 7. Resources ThTS dimension was not pursued as 1t was thought by

. the. authors that material and capital resources were better |




'fﬁfexam1ned under aspects of "s1ze“, and that the relat1ve R
hr”“ﬁ d1sp051t1on of these resources was better regarded as an aspect
"[of "techno1ogy" ‘g' o .' ‘ _i ' | l R
{;; 8r‘.Dependence° Th1s d1mens1on ref1ects "an organ1zat1on s re?at1on—?‘
| e‘rsh1ps w1th other organ1zat1ons in 1ts soc1a1 enV1ronment", such
ﬂijas supp11ers and customers It was measured by two vartables

“dependence on parent organ1zat1on,‘and recogn1t1on of trade

"‘“ft;”un1ons. The former was formed of two 1evels of sub- varsab]es. B

_ " Byhmeans:otdmu1ttvariate'tnter¥corre1atﬁon aha]yses betWeen ]
‘the structural and ‘the contextual d1mens1ons, Inkson et al (13)
1ater determ1ned the most sa11ent structura] and contextua1 |
'var1ab]es as the fo110w1ng ) :
”.E—— Structur1ng of act1v1t1es, conta1n1ng funct1ona1 spec1a11zat1on,
and forma11zat1on of role def1n1t1on,_ R .
h—-Concentratton of author1ty, wh1ch is determ1ned by the extent
| of autonomy the organ1zat1on has, - | _ _
"g—— wOrkflow 1ntegrat1on .which is a variable of "technology" and _ ‘
wh1ch is measured by three sub-variables ca]]ed automat1c1ty S _T
- mode, automat1c1ty range, and spec1f1c1ty of cr1ter1a of qua11ty :
K evaluation of outputs, ' | B |
——-Dependence, cover1ng 1mpersona11ty of origin, status of

o organ1zat1on un1t, public accountab111ty, and size re1at1ve to

|
|
,
own1ng group. - . o e ”df ”j _f:f . |
“ These four d1mens1ons of organ1zat1ona1 structure and context
were selected — for reasons mentioned ear11er in this sect1on - 1
to quant1fy and measure organ1zat1ona1 character1st1cs in contract1ng j
|

: organ1zat1ons. There were, however, doubts that these var1ab1es, -




iiifor1g1na1]y des1gned to measure organ1zat1ona1 character1st1cs in’ aI]

‘L':mfffwk1nds of forma] work organ1zat1ons woqu not be suff1c1ent1y d1scr1- R
"*;-5;;'m1nat1ng when used to get 51m11ar 1nformat1on from one part1cu1ar
“f\1ndustry —-1n th1s case the construct1on 1ndustry. But thzs
.é'd1ff1cu1ty was - 1ater overcome by adaptlng certa1n var1ab1es to’ the
-'»V:part1cu1ar cond1t1ons of the construct1on 1ndustry The major 'i,g de:
'ijmod1f1cat1on was: made on two of "workflow Integration“ sub—var1ab1es :. =
. . automat1C1ty mode and range" (193) wh1ch were rep]aced by s1m11ar 0
'il’sca1es measuring "mechan1zat1on mode and range“ (See Append1x K Part

'::'11-54);'-di e




S rfor operat1ona1 reasons th1s def1n1t1on had to be limited to aspects S

General character1st1cs

Nhen a management techn1que 1s 1ntroduced and used 1n a. company

L .1ts success depends not only on- the way. 1t is 1ntroduced and app]1ed Q:* g

e but a]so on the env1ronment 1n wh1ch it'is used 0rgan1zat1ona1 ‘

:;character1st1cs dea1 w1th one of the envsronmenta] aspects, and th1s g

'hf‘group of var1ab1es Genera1 Character1st1cs, 1s des1gned to take care:.r
'_}:of the ream1n1ng aspects._-"Env1ronment" is a very vague word, it can3f“":'

“ffipbe 1nterpreted to mean anyth1ng around the obaect of study However,r“ :

re]ated to the JObS p1anned by network ana1y51s and to the company.

A c11che that is frequent]y used by wr1ters who descrlbe the.

. evolut1on of network ana]ys1s is: "1ncreas1ng techn1ca1 complex1ty

' 51n most modern proaects necess1tated the use of more advanced .

.'k:plann1ng techn1ques such as network ana]ys1s“{ The 1mmed1ate __""

: "env1ronment“ can therefore be 1dent1f1ed as the JOb in wh1ch network.

d,anatys1s is. used. Accord1ng to WOodgate (96) h1gh1y complex one-off

- Jobs. Wh1ch have a. 1arge e]ement of uncerta1nty are those wh1ch are o

most su1tab]e for network ana1ys1s p1ann1ng Mahoney (125) be11eves :

that best’ resu]ts can be obta1ned 1f jobs have a re1at1ve1y stab1e

. and. 1nf]ex1b1e sequence of act1v1t1es, and 1f speed is more 1mportant_ :

- than economy Aga1n, speak1ng on the t1me ana1y51s aspect of network—

analys1s, Hancock (102) suggests that, for a good “pertab111ty

rat1ng". a Job shou]d have a h1gh proport1on of t1me -bound rather

. than resource- bound act1v1t1es, that the’ task sequence shou]d be as

'lnfiex1b1e as p0551b1e and that the extent of repet1t1on shou]d be

‘n‘very little. The study carr1ed out for the Department of the

o Env1ronment (25) about the use’ of network ana1ys1s techn1ques 1n the 4

a Department agrees w1th‘Hancock's_suggest1ons. Barmby_(124) finds




“r;tﬁhwthat network ana1ys1s has its PN"CTPa1 "t‘1’ty in programmes uhere
"b.ﬂft1me is of essence, and W1est & Levy (42) c1a1m that 1arge, non-‘f3 7

'”*“frepet1t1ve JObS are better su1ted to be p]anned by network analys1s...}”fi”' .

A number of emp1r1ca1 stud1es have a]so 1nvesttgated the effects

"~;t§.of proaect character1st1cs on the app11cab111ty of network ana1y51s

:t;;f techn1ques., The survey carrxed out by the Bureau of Bu11d1ng e
| :ﬁb:Ma”ket‘"g Research (55) Showed that accord1ng to the V1ews of the
11_.maJor1ty of the contractors, network ana1ys1s worked best on com—7

"":‘p11cated and large proaects, some contractors felt that the method

’ta’j'was not’ pract1ca1 on bu11d1ngs that take only s1x or seven ‘months

' _to comp1ete, w1th perhaps one except1on' add1t1ons to ex1st1ng
-bu11d1ngs wh1ch can be very comp11cated A study of 16 med1um s1zed
"bu11d1ng contractors carr1ed out by the Bu11d1ng Management Research

"s.Un1t 1n the London Schoo? of Econ0m1cs and Po11t1ca1 Sc1ence for :i
.the M1n1stry of Publ1c Bu11d1ng and Norks 1n 1064 65 (198) 1nd1cated
'among other th1ngs, that h1gh1y comp1ex prOJects p1anned by 1nforma1

R methods 1ike bar-charts, suffered the most ser1ous de]ay5° and that

| the s1mp1er JObS p1anned by formal methods 11ke network ana1y51s

had -least de]ay It was also- found ‘that de]ays, though not as

_ser1ous, were not absent from any of the complex proaects even w1th
- the use of forma] p1ann1ng and control techn1ques Accord1ng to
. Wade's 1nvest1gat1on (31) the ma1n cr1terton in dec1d1ng whether to

_use-network ana1ys1s or not is the comp]ex1ty ot the proaect Some

contract1ng companies used also the size of the proaect £100, 000

| be1ng the 11m1t ‘above wh1ch network analy51s was used MacDonaTd s
,lstudy (32) strong]y supports wade s f1nd1ngs, s1nce, in this case,

478% of the f1rms stated that it was the complexity of the contract

that made them use network ana]ys1s, the rema1nder sa1d 1t was both




'”{if{the comp]ex1ty and the value of the Job

Bes1des complex1ty, extent of repet1t1on, flex1b111ty,

o fryuncerta1nty and- contract value, some wr1ters also argue that the

:‘riiwk1nd of JOb (1 e., bu11d1ng as opposed to C1v11 eng1neer1ng), and

‘5]{'the k1nd of contract (such as compet1t1ve, negot1ated etc ) are _Jf;

':‘vhaTso 1mportant factors. (See e. 9" 174)

.

As to the character1st1cs re1ated to the company, the most

't'f'popu1ar factor used, is the s1ze of the company expressed e1ther 1n'f_t: o

';}iterms of 1ts annua] turnover or 1n terms of the number of employees. N

,Schoderbek (57), DaV1s & Hog'le (27), Davis- (29), and MacDonald (32) T

- agree in. the1r f1nd1ngs that the compan1es who use network ana]ys1s'

- are genera]]y the 1arger ones. Furthermore, Dav1s & Hog]e (27)

. J't__;report that experience with network ana1y51s is a]so re]ated to

company s1ze, Targer f1rms hav1ng ‘used the techn1que 1onger -The”'b

1on1y 1nvest1gat1on wh1ch took 1nto cons1derat1on success in network

L ana]ys1s app]1cat1ons -as measured by the: subJect1ve assessment of -

| "lthe s1tuat1on by top management —-(29) 1nd1cated that there is a o

' Iarger number of "very successfu1“ users among 1arger compan1es thand
jiamong sma]ler compan1es | - |

| Apart from the size aspect, 1t was noted in the pre11m1nary
survey that the expan51on po]1cy of the company, the po]1cy for the - :h,

'number, the size and the nature of jobs to compete for, and the

. geograph1ca1 locat1on of the company were a]so factors Wwith

: :1nf1uence on network ana]ys1s app11catlons (See e. g s 49).



{ffftnAthRrivfjc.__:
. METHODOLOGY.~~~~. -

Conduct of the 1nvest1gat1on': -

-"afThe research study conta1ns seven ma1n steps wh1ch are 11sted _i-g3,¢¢-~

fﬁb“:be]ow in chrono10g1ca1 order :j;}ﬁ{h;fﬁ

i'”f”fﬁgjai]f,ii;;The 11terature survey

| ;-fhtidf'The case study.r.fl, =

'::The pre}1m1nary f1e]d survey

. The stat1st1ca1 ana1ys1s

2
3
.ﬁdi4E?The main f1e1d survey
fg'
6{‘The feedback survey. . 7
7;dF1na1 1nterpretat1on and eva]uat1on . : -
L,qu;; The, a1m of the 11terature survey was, to estab11sh what var1ous
..‘;:wr1ters had sa1d about network ana1ys1s, 1ts advantages, 1ts
fd1sadvantages, its effects on 1nd1v1dua1s, etc., etc s
'3; At about the same. t1me as the 11terature survey, the 1ndependent
.'study of "Receipt of Informat1on by Contractors" was carried out
"i(See Append1x A) It 1nvo1ved v1s1t1ng a number of contract1ng
":organ1zat1ons and was to be a preparat1on for future contacts w1th N
“the’ 1ndustry, as ‘well as an opportun1ty to see how Br1t1sh
' contract1ng organ1zat1ons work in pract1ce _ _
4. :The case study was carr1ed out in a company who had an ‘annual turn-h :
_over of over £10 m1111on. E1ght persons were 1nterv1ewed by
‘us1ng a check 11st (See Append1x E) The persons 1nterv1ewed were - f,
“selected so as to 1nc1ude at 1east one member of staff. from each

h1erarch1ca1 1eve1 from manag1ng director to s1te agent The’*t

.ObJECt was to determ1ne the factors uh1ch are regarded by



'jfrespondents as’ 1mportant and reTevant to success in network

»'-1'

f}éanalys1s app11cat10ns._ Further 1nformat1on about the case study

jr'can be found 1n Chapter I, Sect1on 3

?:The pre11m1nary f1e1d survey was. carr1ed OUt by means °f 1nter-_'gf'"

"":v1ews conducted by the same- check- 11st used 1n the case study,, :

“r-myj_but th1s t1me, re1nforced by a number of Toosely structured

iil open“ (or "unrestr1cted“) quest1ons (*) reTated to each 1tem

ﬂ_1n the check 115t These quest1ons were deveToped after, and |
_ﬁas a resu]t of the case study The exerc1se 1nvo]ved at Teast -
two. persons-— one p]ann1ng eng1neer and onhe. s1te manager —-1n a:f-
l_random sampTe of 10 contract1ng compan1es, most]y compantes
R a1ready contacted for the study on "Rece1pt of Informat1on"
rl‘f.:b(Append1x A) The object was. to test the quest1ons prepared R
isafter the case study —1i.e., to make sure that they do not
f}represent a spec1a1 case —g and to gather enough 1nformat1on to
‘be ab]e to- formu]ate “c]osed“ (or "restr1cted“) quest1ons for
r‘the f1na1 quest1onna1res ‘Further 1nformat1on about the pre11-
r_m1nary field: survey 1s glven in Chapter II, Sect1on 3 |
Two sets of quest1onna1res were prepared for the ma1n f1e]d : :- - '-LF
"ksurvey one set to be comp]eted by p]ann1ng eng1neers, and the :
,1other by s1te managers A copy of each can. be seen in Append1x J.
| These quest1onna1res were deveToped after, and as a resuTt of, .
_'the 11terature survey, the case study, and the pre]1m1nary f1e1d ‘

_”survey. ,They contain mostiy.“closedb (or “restr1cted").quest1ons

-

(*) Quest1ons are called "cTosed" or “restr1cted“ when a. number of .

- respondent can. answer the quest1on in his own words.

alternative answers are specified below the question; the respon- .
dent has to select one or many according to the nature of the
question. They are called "open" or "unrestricted" when the



3’fto fac111tate the quant1f1cat1on of var1ab1es eXDTa1NEd in ;25:' S
CTA study of research procedures in th1s sort of c1rcumstances |
:*'fJIndlcated that there was: cons1derab1e support for a thorough

';pre11m1nary 1nvest19at1on before attemptlng to des1gn flnaI

T,rhquest1onna1res (See e g., }99 200 201) The: study of research

:'[.methodo1ogy showed a1so that 1nterv1ews and ma11 quest1onna1res R

L*'flfhad the1r respect1ve advantages and d1sadvantages (See e. 9., 200;95 SR

”_201 203 204) In order to avo1d most of the p1tfa1ls, a com—-'

"_.prom1se so]ut1on where quest1onna1res were adm1n1stered durlng

: _1nterv1ews was found to be conven1ent Apart from adm1n1ster1ng‘3

" .the questaonna1re, 1nterv1ews were aTso used to co11ect a certa1n o

",1f amount of 1nformat1on de11berate1y exc]uded from quest1onna1res.,_.l
_The subJects d1scussed in 1nterV1ews can be seen in- Append1x J ’
."Part 3. | R '

 7After the 1nterv1ews were comp]eted and the quest1onna1res were

"7rece1ved back, tranformatxon of th1s information into quant1ta-

© tive variables started (See Appendix K). As explained in

ChaptereIiI these-variabTes were categorized‘into four groups:'

- methods of app11cat1on methods of 1ntroduct1on, organ1zat1ona1_'

'1character1st1cs and genera1 character1st1cs. Success scores for

each respondent were ca]culated on the basis of the procedure

| ldescr1bed 1n Append1x K Part 1

. Stat1st1ca1 ana]ys1s of the data 1nvo]ved a multiple regress1on

"analys1s between success scores (the dependent var1ab1e) on. the o

one hand and. the four groups of variables (1ndependent var1ab1es)
cons1dered separately. E1ght mu1t1p1e regre551on equat1ons were |

therefore estab]ished;.four (one for,each‘group).for plann1ng




| AN U

TE iengineers and foUr'for site managers;M Two more mu1t1p1e

“‘regress1on equat1ons were calcu1ated one of them between the

Adhp]ann1ng englneers success scores on the one hand and all the :d“h

;“!1ndependent var1ab1es (a]l four groups put together) on the ,'

_=;-other, the other equat1on cons1sted of the 51te managers

?‘success scores and all the 1ndependent var1ab1es Inter- SR

'.‘5'corre1at10ns among a11 var1ab1es were a]so ca]culated for

%

'} p]ann1ng eng1neers and for. 51te managers separate]y A

0.

'“\'hna1phabet1ca1 Tist of alT the var1ables is 91Ve" at the end

- of the thes1s.,-.¥

Stat1st1ca11y s1gn1f1cant resu]ts at 10% can be ‘seen on the

'-f]‘fffOIdout pages ‘at ‘the end of. Sect1ons 2,3,4° and 5.in Chapter V

n.

: The 1ndependent var1ab1es 1n these pages are arranged in order
"of their re]at1ve 1mportance. The f1gure in parantheses‘
';f0110w1ng the var1ab1e name, 1s the standard deviation mu]tip]ied’k
by the regress1on coeff1c1ent It represents the magn1tude of
*'the change that the dependent var1ab1e would undergo if there
. were a standard change 1n that part1cu1ar 1ndependent var1ab1e

' There seems to be no standard method to determ1ne the re]at1ve

1mportance of 1ndependent var1ab]es which have d1fferent

measurement scales. The above ment1oned method 1s accepted

- by stat1st1c1ans to be a Iog1ca1 way of showing. the 1ndependent

var1ab1es in a comparable un1form way

.Bear1ng in m1nd the relat1ve1y small number of compan1es who -
_ took part in the survey {15 compan1es) and the exp]oratory
"nature of the study 1nvo]v1ng a Targe number of complex , s

subJect1ve assessments, it was deC1ded that a s1gn1f1cance Ieve1

of 10% would be a sat1sfactory 11n1t The same reasons ment1oned



"?'7ify“above accounted for the dec1s1on not to exc]ude one to two o

'“*]_;_;compan1es from the samp]e for future testlng of the val1d1t¥

:-,f1nstance the XDS3 Stat1st1ca1 Ana1y51s Package wr1tten for the_:. o

'_ﬁlf]of the stat1st1ca1 re]at1onsh1ps Instead a feedback survey
_ _ :of a. 11m1ted number of respondents was organ1zed ‘
r”:;."t-12r dBecause of the 1arge number of var1ab1es, a computer program

.'jff'had to be used to carry out these ca]cu]at1ons - In th1s

'?fﬁfICL 1900 Ser1es mach1nes was used (205)

e

fThe feedback survey con51sted of a v151t to 4 of the or1g1na1 '

'k_;15 compan1es, 1nvo1v1ng a short dlscuss1on w1th the respondentsh

: ‘k;_ who had taken part in the main survey . The obaect this' tlmes

7,}was to assess people's react1ons to the f1nd1ngs, and further—

'more, to establish’ whether there is any causa11ty in some
- stat1st1ca1 re]at1onsh1ps A copy of the document attached to

' Ietters sent to respondents and a summary of the subJects -

--'d1scussed in the 1nterv1ews can be seen in Append1x L.

- 14,

- Finally, it is important to stress that statistical re]at1on--i .

ships do not show‘causality It is not therefore p0551b1e to

exp]a1n the ent1re phenomenon of . "success“ in network ana]ys1s

by s1mple causal chains. However, causa] exp]anat1ons were

-caut1ous1y glven for a number of f1nd1ngs by Tog1ca11y 1nter-

pret1ng the resu]ts in the 11ght of the f1rst hand’ ev1dence

'coilected by the author 1n ‘the case’ study and the fo]]ow1ng

' three field surveys.



f”f“Z The samp1e

Four main cr1ter1a were used in- se]ect1ng the compan1es to

g gform the samp]e for the ma1n survey

1 Spec1a]1zat1on Companles were analysed by the trade they

- spec1a11ze in. The categor1zat1on was 11m1ted to bu1]d1ng |

| contractors bu11d1ng and c1V11 eng1neer1ng contractors, and C1V11d

Lo

1:eng1neer1ng contractors Append1x M g1ves stat1st1ca1 1nformat1on -

‘related to various aspects of the construc1ton 1ndustry Tab1e 1

"°‘“1n th1s Append1x shows the number of compan1es, and the va]ue of

"_work done, analysed by trade of f1rm It w1]1 be noted that there" '

”p 11s a large proport1on of genera] bu11ders, but that bu11d1ng and

B c1V11 eng1neer1ng contractors carry out most of the work measured in

o terms of thEIP va1ue The large number of general bu11ders as com-

':Jpared w1th other trades can: be attr1butab1e to the. fact that a 1arge

= maJor1ty of these are smal] f1rms emp]oy1ng 1ess than 15 persons

(See Append1x M, Tab]e 2) It was therefore agreed that the bulk.
of the samp]e (i.e., 60- 70% of 1t) should be formed of building and

'fe c1v11 engineer1ng contractors, bu11d1ng contractors should occupy the

second place w1th about ]5-20%, and c1v11 eng1neer1ng contractors )
shou]d be represented by very few compan1es (i. e., about 10- 15% of
the samp]e) o R o ?;
2. S1ze measured by the number of emp]oyees Appendix M; Table 2

_ shows the number of compan1es, and the va]ue/of uork doner

anaTysed by size of company measured by .the number of emp]oyees'

It can be noted that 98.2% of the compan1es have lTess than 115
'emp10yees but that more- than half of the work (55.9%) is carr1edo

‘out by compan1es hav1ng more-than-115 emp]oyees. . It was assumed

that most of theAcompanies be]owdthe'115 employees line were sma]]'-"'

[P e KR Y, Y Mepn . e g - § e RIS St iy A




“-5;ffbu11ders and sub-contractors 11ke Jo1ners, carpenters, roofers etc.' ‘

’?It is p0551b1e however that there are some’ genera] contractors 1n -

'T:-Q athat group who sub contract most of the:r work and who consequently

| emp]oy a sma]] number of staff But, th1s was not suff1c1ent to j

'2”*:d1srupt the. dec1s1on that the samp]e shou]d conta1n only compan1es o

"-{fe_employ1ng more than 115 persons, and that’ most of them shou]d be

‘-e‘above the 1200 employees 11m1t.. : .t'

>

':”-i;,3 Reg1on of reg1strat1on. Append1x M Tab1e 3 shows the number of

L :.j compan1es and the va]ue of work done ana]ysed by reg1on of ?i

reg1strat1on It w111 be noted that- the percentages g1ven 1n the P

.__two co]umns more or less correspond for every reg1on, except for ‘

“";1hLondon where the value of work done is cons1derab1y h1gher than the -

f7ny number of compan1es Th1s is due to the fact that many nat1ona1 and

' U1nternat1ona1 compan1es are reg1stered 1n London It was therefore

agreed that 60 70% of the compan1es in the sample- shou1d be reglstered
"Ein London, ‘the Southern reg1ons and in the M1d1ands, and the rest,
- 30- 40%, shou]d be reg1stered in the rema1n1ng parts of the country,
- i.e., in the Northern reg1ons Sc0t1and and Wales. .
4. Size measured by annual turnover:__Th1s cr1ter1on had-]ater.tO'
be dropped because of lack of'dnformation. ‘Indeedg nationa1
.figures_re]ated:to'annual'turnoversin'the COnstructfoneindustry do
not seem to exist fn any of the statfstica]-sources the author.

referred to (256.207 208) The on]y information- re]ated to f1nanc1a1

[1:_'aspects was’ encountered 1n the BRS Col]ect1on of Construct1on

YStat1st1cs (209) which gives some 1nformat1on about the ratio of net
' prof1ts to turnover; but it dates back to 1961-62. - Beardsall (210)

. also_giyes in her'paper a number of financia1ifigures, but all this

“information is'arranged as a fucntion of size of company‘as'measured




’gd;ggfh_,;—-"

:f?ff‘by the average number of employees.- Even if th1s sort of 1nformat1on L
| ﬁ~:lat nat1ona1 1eve1 were ava11ab1e, it wou]d st111 not be poSS1b1e to 'Lh o
"*”'nlfuse it as a cr1ter10n, because ftnanc1a] f1gures for 1nd1v1dua1 com- };

‘Hi_pan1es are not ava1]ab1e ' Desp1te the 1967 Compan1es Act (211)

iipthCh states that groups of compan1es should pub]1sh f1nanc1a1 f1gUreS n}prh;w

o 'for the. group and for the1r main- subs1d1ar1es and branches there is
"7f'genera]1y no 1nformat10n about subs1d1ar1es and branches in any

| '-.,.:f1nanc1a1 report Th1s aspect had therefore to be 1nc1uded dn. the D

:ffstudy as an ord1nary var1ab1e. o

Efforts were therefore made to se]ect a number of compan1es |
wh1ch would represent rough]y a cross sect1on of the 1ndustry The;
‘cr1ter1a used 1n th1s se]ect1on have been d1scussed above, and it

”,must be emphas1zed that the sample is representat1ve of the construc-

o t1on 1ndustry in Great Br1ta1n only to the extent that these cr1ter1a
'rig are va]1d and contro]]able The samp]e of 15 compan1es used in. the |

© ' main survey had the fo1low1ng characterlstlcs. ‘

1. Ten of the companies were bu11d1ng and civil engineering-contrac-l

tors, 3 of them were bu11d1ng contractors and ‘2 of them civil
‘_eng1neer1ng contractors. o 4 | _ i
2. 'Out of the 9 companies for whom the number of emp1oyees was .
known, 6 had over 1200 emp1oyees, and the rest employed between

115 and - 1200 persons.

. '3} _Four of the compan1es were reg1stered 1n London 3 1n the Southern L

region,. 4 in the M1d1ands, and 4 in the Northern reg1ons. The

L

-2 compan1es in Wales and Scot1and were not using network analys1s

at a]] and dec1ded 1ater to drop out



:*?;:41. Annua1 turnover f1gures var1ed between £2 5 m1111on and

EIOO m1111on w1th an average of £24 8 m1]11on. alfi;,”

‘ The follow1ng 1s a chrono]og1ca1 account of how the compan1esaf}€ii:d -
“were se]ected contacted and V151ted | h : '4 | 'ﬁ
":‘51 ] Informat1on about 1nd1v1dua1 compan1es ‘were co]]ected from a -

.:‘number of sources 1nc1ud1ng the Exchange Te1egraph Stat1st1ca1;-'i‘:
"f‘f'serv1ces (212), Kompass —-Reglster of Br1t1sh Industry and '4 o
thmﬁFCommerce (213) Guide to Br1t1sh Enterpr1ses (214), the Stockrf-sjl -
"?hr Exchange 0ff1c1a1 Yearbook 1969 (215), and an art1c1e in the 'd_ ‘N-H;‘j:'

'TﬁpContract Journa] (216) Th1s 1nformat1on was used to se1ect

o 31 compan1es who wou]d sat1sfy the cr1ter1a ment1oned ear11er i
-,fp?,. These 3] compan1es were approached by 1etter to wh1ch was :

. attached a one page c1rcu1ar 31gned by Professor E.G. Tr1mb1e

'(See Append1x G) These ]etters were addressed to the cha1rmen;:
-72‘ V1ce cha1rmen, or manag1ng d1rectors of the compan1es and stated_
| exp11c1t1y that 1nformat1on recelved wou]d be kept str1ct1y
. conf1dent1a1. Exper1ence in previous ‘studies had shown that
~agreement to co—operate by a senior executive; had resulted.in |
| easier access to and more genuine co-operation from members of
‘.staff'who'were-involvedlin the investioatfon. This; once aoain, a
proved to be true. | ‘ ,, ’ | L‘ _

3. Of these 31 compan1es 5 d1d not reply at a11 desp1te a second

h ‘uletter sent to them. Another 5 wrote back and 1nd1cated that
they were not 1nterested one of these expressed 1nterest in
other sub1ects but not in network analysis; the rema1n1ng four
-'1nd1cated that they did not have the time and/or the staff

~available for surveys of this nature.. A'report prepared in 1968




7esfor the M1n1stry of Pub11c Bu11d1ng and WOrks (217) reports
'ffthat the d1rect work 1nv01ved 1n supp1y1ng data for stat1st1cs,
| "has been est1mated by a 1arge nat1ona1 contractor at someth1ng g

:;;between 500 and 600 man- days a year. Accord1ng to the same

'51_report, th1s represents 0. 012% of the f1rm s emp]oyment, or .

L‘fujso 045% of 1ts month]y paid staff Depend1ng on the mood of the.7'“°
' __1ndustry, th1s can be 1nterpreted as a cons1derab1e waste of
""{t1me. It 1s not therefore surpr1s1ng that 10 compan1es refused _"*-7 L
- to supp]y 1nformat1on for th15 study and that 4 of them spec1f1—i'
'fca11y mentloned Iack of ava11ab1e extra t1me | N
:dA random 10 of these 21 compan1es were used in the pre11m1nary.
;survey, and once the f1na1 quest1onna1res were ready, these 21
: compan1es were contacted aga1n A]] of them conf1rmed that
. they wished to co-operate

'Appo1ntments were f1xed w1th manag1ng d1rectors or directors whof"

1ntr0duced the author to sen1or p1ann1ng eng1neers or ch1ef

--p1ann1ng eng1neers who in. turn made arrangements for a meet1ng B

with a site manager. In some. cases, the or1g1na1 appo1ntments

were f1xed d1rect]y with sen1or p]anners

Five of the 21 compan1es v1s1ted 1nd1cated that they had never i

2

used network analysis before and that the 1nformat1on they were
11ke1y to ‘contribute was very 11m1ted;. In the‘1jght of»the fact' |
" that this. research study,aimed to invéstigate network'analySis_

- usage, agreement was.reached that these 5 companies wouid be

omitted from the fina]'sampie, reduCing it to 16 companies.

After a refusal by a company to £i11 4n the quest1onna1re on the'_V'
'bas1s that most answers conta1ned conf1dent1a1 1nformat1on, the

sample was_reduced to its final size of 15 companies.




' THE MAIN FIELD SURVEY AND THE FEEDBACK sunvsv -.f SRR S

| ;d FINDINGS AND DISCUSSION

The ma1n survey was carr1ed out 1n the ear]y months of 1972

'?5'It covered 15 contract1ng compan1es whose character1st1cs are-

- ff; glven 1n Chapter IV It cons1sted of at 1east two v1s1ts to each

'“-”fcompany, one to a sen1or p1ann1ng eng1neer and one to a s1te manager. o

d"*“The meet1ngs were arranged in order to exp1a1n the aim of the study,_-

B ~ to'discuss a ‘number of topics which mlght not be SU?tabTe for

':°‘1nc1us1on in the QUest1onna1re (See Append1x Js Part 3)> and f1na11y, o

5 };1n some 1nstances, to ass1st the respondent to comp]ete the S

h quest1onna1re InterV1ews 1asted on average 1% hours w1th pTann1ng
ueng1neers and 15 hours with 51te managers _ | | |

The feedback survey was carr1ed out about a year 1ater, after a
.stat1st1ca1 analyses had been comp]eted The purpose was twofold
f1rst1y to assess the react1on of respondents to the f1nd1ngs, and
secondly, to find out whether causa11ty ex1sted in some re1at1on—
shlpsv It 1nvo1ved V151t1ng 4 of the 15 compan1es who had taken
, part in the main survey These compan1es were se]ected to form a
reasonabie cross section of the sample,. 1n terms of "success scores“._
.Interv1ews lasted one hour on average A resume of the po1nts - |
. d1scussed can be seen 1n Append1x L
The data_co]]ected, the resutts of:statisticat anatyses, and. .
: discussicn and interpretation of these,findings 1n;the Iight of the
4information'co11ected in'therfeedback survey, are given in the
following four sections. Statistical relationShtps do not show

:'causaiity and all attempts to-ekp]aﬁn these relationships are made

e B e . - e R R SR e A b i v - ks 3= L o T ——— & <Kok s



-;f1n the ]1ght of the 1nformat1on the author gathered dur1ng the i'“;“'h‘ﬁ
lfthree surveys. Regress1on equat1ons are a]l s1gn1f1cant at 10%

- or in some. cases, 1ess.. Corre]at1ons are s1gn1f1cant at 10% 1f

i-the1r magn1tude 15 1arger than 0 44 However, smaller corre1at1on o
”,coeff1c1ents have a]so been 1nterpreted because 1t 1s be11eved that;-5rlirah7f
ff;they can be- va]uable 1n exp1a1n1ng certa1n phenomena 1n th1s type - |
R u;tof research study where subJect1ve assessments do not a]]ow h1gh
fvﬁvzﬂfjtbcorrelat1on to appear (*) : ""' y ; " ‘J _' e '
i \-: Since they appear frequent1y 1n “this chapter,‘“p1ann1ng .
| “jifeng1neer“'1s denoted by PE and "51te manager" by SM

. ‘_r. .

o (*) For support1ve 1nformation about the poSS1b111ties ofllnter-
‘ preting - re]attonsh1ps with larger or no s1gn1f1cance levels,
see papers in Henkel & Morr1son (272) o e .




: ’?ﬁffé_] Methods of Appl1cat1on

jﬂ]winl Updat1ng'

In a study on “Rece1pt of Informat1on by Contractors" carr1ed

};fout by the author among 7 contractxng companles (See Append1x A),
:F;1t was determ1ned that average overa]T de]ays in proaect durat1ons
ftramounted to 19% of” the average programmed proaect duratlons.“Thel S

# most’ 1mportant factors conduc1ve to delay were determ1ned as'_f‘f“"'h

ﬁ:y__ Insuff1C1ent 1nformat1on for re11ab1e est1mates,

Lfi;:fwu-Unforeseen weather cond1t1ons,
'——-Unpred1ctab1e delays in de11very of mater1als,-
\'z”'—— Str1kes or other labour troubles,-

:"—— Unexpected site cond1t1ons,

‘ﬂ‘ﬂh'—~—Var1at1on orders

Any of the above ment1oned factors or a combanat1on, can some-'..

" times cause cons1derab1e de]ay and therefore can necess1tate a

thorough reV1ew of the rest of the programme. For example, in- the

survey on “Rece1pt of Informat1on", it was determ1ned that on _

' average, 54% of the total number of draw1ngs (1nc]ud1ng both

or1g1na1, about 45% of the tota], and rev1sed draw1ngs, about-55% |

. of the total) were rece1ved after act1v1ty start dates. Although,
"not necessar11y representat1ve of the contract1ng 1ndustry, these
_-a]arm1ng f1gures give an idea of the impact that these factors may

»have'on a programme based on the tnfbrmation:avéi!ab}e,at the start

of a project. Similarly, in one of the sites visited in the main

'-:survey (Company No. :13), strike action'taken by electricians

- accompanied by go-s1ows by br1ck1ayers 1n sympathy, had caused a one

: year detay 1n a. proaect of two years: est1mated duration. At the

time of the survey,,the job was. not:complete, and nobody, fncluding‘




:"- the SM knew how 1ong the str1ke would 1ast or how 1ong the Job

‘inlwou1d take._fh-"i'

~In another site (Company No 10) there were delays due to’ the ﬂ

'““ﬁ*fcff late dellvery of steel re1nforcement bars caused by a nat1ona1

' qé,_de1ay

) cr1s1s in the Br1t1sh stee] 1ndustry Ftna11y, on one s1te

!'[ (Company No.‘15) it was reported that a comb1nat1on of bad weather,( i

lack of 1nformat1on and add1t1ona1 works had resu]ted in s1x months"f

It 1s c]ear, therefore, that because of the 1nherent
o uncerta1nty in the construct1on 1ndustry, de]ays are 1nev1tab1e. .1:;.
““h“Consequently, programmes frequent]y become out of date and th1s |
necess1tates updat1ng | _

"f.j As demonstrated in Chapter III, Sect1on 2, updat1ng is. accepted

by the 11terature as an 1ntr1ns1c part of network ana1ys1s app11ca--7'

L t1ons.. Most authors 1ns1st that not updat1ng a network may yield

'undes1rab]e consequences in 1ts app11catlon by 11m1t1ng the degree |
of exactness 1n eva]uat1on the ex1st1ng 51tuat1on and by 11m1t1ng -
: contro] in the management of the activities to come.
_ However, one of the f1nd1ngs_of_th1s study 1s_that there'is.

'considerable confusion‘among‘SMs as_to'uhat updating means and what -
it achieves. The SM's general opinion is'that'the Iess'a'programme
is updated the more'SUCCesstu1 it’is.. In the op1n1on of the PEs -
' 1nterv1ewed over 50% of the SMs were. d15111us1onned when their

programme had-to be updated frequent1y Th1s is not due to. a -
-‘shortcom1ng of the techn1que, but to a m1sunderstand1ng on the part
of SMs as to the purpose of updat1ng One SM (Company No. 14) |

fcommented that “networks are more def1n1te than bar-charts", and

that "they finalize everything and cannot really be mod1f1ed;according -
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fito the preva111ng cond1t10ns“. Nhen they are mod1f1ed SMs

‘gfreact1ons are often negat1ve Furthermore, 1t was determ1ned that R
‘.a1though on]y 19% of the PEs and on]y 11% of the SMs expected a .

, network to be 1nf1ex1b]e, in real 11fe S1tuat1ons, 1nf1ex1b111ty :

5:1n networks happened more’ frequent!y 1n the SMs op1n1on,_ae_r“

;lshown in F1gure 3

Often

'331d°m'f5'5"fik}-31;e

© PNever - ﬂ»ffj}flt_

o PET ISM 2 R ‘
"“—Eighre 3. Frequency of cases where networks werehf;‘

too inflexible (*)

“The inflexibility of networks and itsfimp1ications are

discussed in greater detai] in Section 1.f.3;.inrthts.Chapter.

- 1.1.1. Frequency of'uodetingf
| ATl the conpanies who took part in the"meinZSUrveQ updated
l the1r programmes “for most of . the1r proaects p1anned by network
ana1y51s The situation was the same f1ve years ago and the |
:;_expectat1on for the future 1s that every programme w11] be

”'n"updated

(*) Answer to the f1rst item in the last part of each quest1onna1re -
(See Append1x J, Parts 1 and 2). ,
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Flgure 4 shows how frequent1y updat1ng takes place.u It is.
’;ﬂf*ﬁnoted that in the last f1ve years, there has been an 1ncrease in
‘Ethe compan1es who update the1r proaects regularly The same “.

‘f :drate of 1ncrease can be seen 1n the group of companles who use a:
fucomb1nat1on of regu]ar updating and updat1ng when necessary
'-faccord1ng to the part1cu1ar cond1t1ons of proaects

1t 1s a]so noted that expectat1ons for the future tend to

Hcffhﬁsupport regu]ar updatlng

The updat1ng frequency variable (UPDAT]) does not appear 1n ‘]
iff any of the regress1on equat1ons Desp1te the fact that they are
‘anot h1gh, s1mp1e corre]at1ons are however 1nterest1ng

57 47 40
N NN\ RERN S
13 oo T
. 7 V | 5 - LK L3 47
% 0
1966 e o 1976

§§% Updating when felt necessary
.:] Combination ‘
" Regular updating

B Figure 4;1_?fequency of updating .




1.2, Frequency'of regular updating:

| ‘The curve wh1ch shows the PE 5 expectat1on for the future is

UPDATT has a correlat1on coeff1c1ent of 0 25 wath PEs

‘3Ltsfsuccess scores and of 0 28 w1th SMs success scores wh1ch
ameans that success 15 11ke1y to be greater when updat1ng 1s |

& Ver'”'not done on a reguTar bas1s but whenever the necess1ty ar1ses

The trend observed 1n F1gure 4 and these corre]at1on

*f,hgcoeff1c1ents seem at f1rst S1ght to contrad1ct each other, 1n"
*:f-f;rea11ty, they don t.. The trend observed in F1gure 4 is the
"Ti result of rout1n12at1on that can be seen’ whenever a techn1que o
‘*-has been used for a perlod of t1me. The who]e organ1zat1on 57.:'
rliibecomes geared to the rout1ne of prepar1ng the sequence, ‘: .
-:_ass1gn1ng durat1on est1mates, carry1ng out caTcuTat1ons and |
1_ do th1s every three weeks or so, whether or not. cond1t1ons
~ demand it. However, the fact that PES and SMs regard networkt e
Hiana]ys1s as be1ng more successfu] when no reguTar updat1ng 1s‘ |
“-;y;carr1ed out, is the resuTt of being more dlscr1m1nat1ng in.

A d1fferent situations’ that ar1se.1n‘d1fferent proaects, It is

only natural that the PE would not like to review a projeCt:"
that in-his opinion does not need reviewing L1kew1se, 1t 1s

understandable that the SM woqu not Tike to rece1ve a rev1sed

: programme, say, every three weeks, if he thinks this is not

'justified.

B

F1gure 5 shows the frequency of updat1ng 1n those compan1es

“where programmes are updated regularly.. " The f1rst po1nt_that is
- noticable is that monthly updat1ng 1srand‘has7been_fordthe-1ast
_ tive years the most common updating period': However,la drop'can'

' be observed in favour of shorter and longer frequency per1ods



hi'iitherefore f]atter than the others. R g _
| UPDATZ (the var1ab1e wh1ch measures the frequency of
"sghregular updat1ng) does not appear in any regress1on equatlon
{ i'and the s1mp1e corre]at1ons w1th PEs and SMs success scores
?are not very h1gh ( 0 24 and -0 27 respect1ve1y) The s1gns b
. '1f‘however po1nt out to the fact that success scores are 11ke1y to;

" ffbe hagher 1f regular updates are carraed out at 10ng 1nterva1s ff

B f'{The argument put forward in the 1ast sub—sect1on about PEs and_“ :
'o'JSMs tendenc1es to move towards updatang when necessary is to a" -
o : certa1n extent Just1f1ed by these results ' ’

e d

week1y Fortnightly  Monthly = Longer
——— 1966
— 1971
= 1976

- Figure 5.' Frequency of'regu1ar‘updating
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. 'l .‘ 3 Nature of updatmg

-“-_.g'”proJects p1anned by network ana]ys1s.-_

, The nature of updat1ng (UPDATS) was determzned by a quest1on f .
‘h”7“_;ask1ng whether only durat1ons were rev1ewed or whether both the

'”f.jjrdurat1ons and the 1og1ca1 sequence act1v1t1es were cons1dered at

'each update The results for 1966 and ]972 and the expectat1ons

::; :for 1976 are shown 1n F1gure 6.

The ma1n resu]t is that the 1arge maaor1ty (83%) of the

”"-f fcompan1es review both durat1ons and 1og1c when updat1ng the1r

B

......

B 1113111 S 2 11111111 7 [
o196 1972 S 1976

§§§: Durat1ons and 1091c updated in every project
.. Comb1nat10n dependlng on project )
0n1y durat1ons update in every proaect '

L)

Figure 6. Nature of updating
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The only d1fference in the !ast f1ve years, has been 2 very

‘W“ff small sh1ft (about 3% of the compan1es) towards more dlscr1m1na-

e t1on, i. e., towards a comb1nat10n of updat1ng on]y durat1ons in’ o B

- ;‘;r‘certaan proaects wh1ch do not need a rev1ew of the 1og1c, and

| Zf_updat1ng both durat1ons and 1091c where app11cab1e.,

- When Methods of App11cat1on var1ab1es are cons1dered the

.}fvar1ab1e used to measure the nature of updat1ng (UPDATS) appears

*;;f in the regression equat1ons for both PEs ‘and SMs, at 5%

"“apsjgn1f1caNCE.1eV91 : However,' one- s1gn1f1cant aspect is that the o

' uf‘signs“are'different Pes success scores are 11ke1y to be h1gher :

‘5?1f both durat1ons and Iog1c are- rev1ewed at each update, whereas |

”vbJ_SMs' success scores are 11ke1y to be h1gher if only durat1ons :

'tare updated and the log1ca1 sequence of act1V1t1es is preserved
Updat1ng of. durat1ons and 1091c whenever necessary, is an”
*'essent1a] part of network ana1ys1s app11cat1ons for a better
v'understand1ng of the s1tuat1on ex1st1ng at a g1ven stage of a -
‘”[prOJect and a ‘better control of the act1v1t1es to be carr1ed out,
| As far as the resu]ts are concerned th1s is prec1se1y how one .
- can 1nterpret PEs att1tudes to updat1ng In the ma1n “and the :
I,,feedback surveys not much comment was made on th1s topic by any

.lPE and the genera] atmosphere was that updat1ng is an accepted
and- rout1ne task that is carr1ed out for aT] projects most1y
_tak1ng 1nto conswderat]on both_durat1ons and the log1ca1.sequence‘
of act1v1t1es. | ‘ | _ '

~On the other hand, the SMs'! genera] att1tude was that a |

programme is a good programme 1f‘one can stick to it and”1f ho -

~ major changes are made during the course of construction. Most

SMs, with only very few exceptions, were in favour of minor time




; 1; a]terat1ons but none sympath1zed wath the V1ew that 1og1c a]so

S 7jg shou]d be reV1ewed at each update._ Some typ1ca1 comments were

“SMs are susp1c1ous of chang1ng programmes, because when the

hint programme is updated everyth1ng 1s back on t1me. False;"

11Ius1ons'“ (Company No. 5)

"“Once sub contractors nd mater1a1 de11ver1es are organ1zed

| :'i 1t 1s extremely d1ff1cu1t to change everyth1ng at every

update"' (Company No. 9)

It 15 1mportant to stress here that d1fferent 51gns for PEs

' ZV'f and SMs must not be regarded as a pure contrad1ct1on wh1ch casts .

doubt on the data and perhaps the methodology, it 15, in fact,

eV1dence that d1fferent peop]e s1tuated in d1fferent parts of the S

"'4 organ1zat1on have d1fferent react1ons depending on var1ous factors. o

PEs have been taught at’ co]]ege or have read in the current
]1terature that updat1ng must 1nvolve some sort of ]og1c rev1ew. .

On the other hand de]ays are 1nev1tab1e in the maJor1ty of JObS

. and 1ncrease the 11ke11hood of a network becom1ng out of date- |

after a per1od ot t1me. The comb1nat1on of the ]1ke11hood of

de]ays and the cond1t1on1ng of the PE, can be accepted as: factors

a promot1ng read1ness for frequent 1og1c rev1ews._ However, it 1s

also fa1r to add that accord1ng to the results of the feedback :

' survey, most PEs were aware of the d1ff1cu1t1es that" frequent

1og1c changes can cause on. sate but cou1d see no other way of
p]ann1ng : R

The SMs case is however s]1ght1y d1fferent It'%s true
that the same cond1t10ns wh1ch cause de]ays do exist in both cases.

But the SM's- spec1a1 p]ace in the organ1zat1on and his profess1ona1

‘background‘(the maJor1ty of SMs came from trades rather than




"‘fjihun1vers1t1es 1n 53% of the compan1es) tend to have a ]arger\‘_
11;?_1nf1uence on h1s att1tudes to updat1ng The M-is a very busy

'f.‘?rman who has to g1ve a large number of non rout1ne dec1s1ons 1n :" H

fﬁdadd1t1on to the contro1 of a cons1derab1e number of rout1ne |

- fg’act1v1t1es He therefore sees a comp]ete reV1ew of the programme -

"7~"f'as an add1t1on to h1s dut1es wh1ch w111 take a cons1derab1e amount
”i;tof his t1me to study and d1gest It w111 be shown in a 1ater‘p'

5'when the1r work load 1s 1ncreased as a. d1rect resu]t of us1ng

i network analys1s.

"aj subsect1on that SMs become qu1te pess1m1st1c about network ana1y51s S

Another factor wh1ch is 1mportant s that the SM must have Lo

"Vf:a certa1n amount of trust and even faxth in the programme wh1ch o
a:'_jnhe w111 try to st1ck to.- It s be11eved that maJor changes of
"h'log1c dur1ng the course of construct1on cause a fee11ng of '
) 1nsecur1ty and demands more attention and thought than would
-{ otherw1se be necessary. One SM (Company No. 15) reported thati o
:, “there have been S0 many updat1ngs that the programme we are-
nus1ng now 1ooks noth1ng 11ke the or1g1na1 programme and con-1
-sequenlty we are not real]y using 1t?.“Th1s was found to_be a -

- conmon view,

'1:2.' The.use'of COmputerS'

It has been determ1ned that in 1971 " about 67% of the companles

in the samp]e used computers to a greater or lesser degree for network o

| r_ca]culat1ons The last five years have seen a sma]] 1ncrease of about

'7% in the use of. computers for th1s purpose, and the PEs expect that
hth1s trend W111 cont1nue in the five years to come w1th approx1mate1y

"the same rate of 1ncrease (F1gure 7)




So1966. . 1971 . 1976
5 d;;ngure_7; "Extent of computer use =~

”However, th1s trend can be observed to be m1SS1ng 1n F1gure 8,

-wh1ch shows the percentage of proaects in which network analysis
"ca]culat1ons are carr1ed out by means of computer programs. In the
' ﬂilast five years there has been a drop of 4% in the number of proaects
';.where computer1zed network ana]ys1s is used; a drop which is not.
";cons1stent w1th the 7% 1ncreased use of computers as a whole, This

"1s a strong 1nd1cat1on that those who use network ana]ys1s nowadays

are more aware of the shortcom1ngs and 11m1tat1ons of computer

programs and that they are be1ng more se1ect1ve when they dec1de

.__whether to use a computer program or carry out the ca?cu1at1ons

: manually
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“Project pTanned manually = e
“kid Project planned by computers - -

i"-,Figore 8. Percentage of'projeCts'planhed -
L by‘computerized network analysis

An 1nterest1ng resu]t wh1ch is worth ment1on1ng here, 1s that

‘ correlat1on coeff1c1ents for both SMs and PEs are nearly s1gn1f1cant

- at 10% and have a negat1ve s1gn (-0.43 and 0 36 respect1ve1y) whach

"means that success scores are 11ke1y to be h1gher when a sma]]er ) .?'

fanumber of proaects are p]anned by computer1zed network ana]ys1s This ;

o resu]t a]so ref1ects the doubts that ex1st 1n the minds of both PEs

hi'and SMs regard1ng network ana]ys1s computer programs., For examp1e, '

44% of the’ PEs expected the 1nput requ1rements for a computer1zed
e_app11cat1on to be too comp11cated No deta11ed quest1on has been

e_'asked in the quest1onna1re about d1fferent aspects of computer1zed

' applications. Neverthe]ess, th1s SUbJeCt has been d1scussed 1n '

interyiews, especially with SMs, the_comments of some of whom are,.‘l




werth quotings ERT N
B t'"At every update, they send us p11es of computer prlntouts wh1ch
you can see in th1s drawer. I use the bar- chart on the wa11
: for almost a11 my dec151ons and I am 1ucky 1 have got one“

(Company No. 13); | R SR

;'?”fif“SMs regarded network ana1ys1s w1th susp1c1on 1n1t1a11y HomeVer;" :

: computers“ (Company No. 2) 7 .
'?t.“Because the 1nput 1s general]y fu11 of rubb1sh, a]l we get in our‘“f'
d‘pr1ntouts is comp11cated rubb1sh" (Company No 6) | :
- }“I rece1ve the pr1ntouts at every update but it is too much paper '
i and 1s extremely hard and t1me consuming to understand we had |
( a meet1ng w1th the d1rectors the other day and they fe]t exactly
‘”i‘the same way - Ido about these pr1ntouts" (Company No. 4)

"I have troubTe w1th computer pr1ntouts 1 have no time to read
a]] these f1gures, and I don t understand most of them anyway"
(Company No. 15)

There is no doubt that a human probTem connected to computer -
-usage does ex1st 1n many compantes. There are a]so d1ff1cu1t1es in
”(the co]]ect1on of the rlght 1nformat1on the c1ass1f1cat1on of this

| f1nformat1on for 1nput purposes, the form of the output, and the |
jamount of information 1nc1uded in 1t.- Various data forms are be1ng“.'
| used by PEs to get around the firSt tuo prob1ems_and a 1arge number
'_of companies are using barfchart transtormation‘of networks_to make
; them'more easi]y_understood by and acceptab]e to_SMs.and the site
staff in genera]..:It was tound that the'bar—chart presentation ot
- networks (no-matter'whether links and dependencies, f]oat;-1atest:

“earliest times, etc., are shown or not) was favoured by the large

: th1s was not because it was network ana]ys1s, but because 1t was R




:'a] aajd#ity'cf SMs Th1s subJect w111 be d1scussed 1n ful]er deta1I

"3*71n a 1ater sect1on. ,"i’f'

l 2 1 K1nd of computer fac1]1ty

PEs work1ng 1n those compan1es u51ng computer programs for

- --network ana1y51s ca1cu1at1ons were asked to spec1fy whether they

' :'7ffi"were u51ng the1r ot computer (1f any) or whether thet were +

' ’fh;;:hu51ng the serv1ces of a computer bureau The resu]ts (F1gure 9)

'7-;hshow that 45% of the compan1es use the1r oun computer and 61% use-
Ca computer bureau (one company uses both faC131t1es) It is a1so ft
”"furnoted that there has been a we11 emphas1zed sh1ft from the use of

'-*'_;computer bureaux 1n favour of acqu1r1ng a computer and us1ng 1t

RS . RS

HIRE o 8] |
S 45 Jiiiil
22 [ T . 2
1966 1971 1976

- Own - computer-
|2 Computer bureau

Figure 9. Kind of computer facility



‘h'{ﬂifor pIann1ng purposes. Most of the Iarger compan1es contacted

: *"':":_.-if".‘.104‘-':._'._j,__..‘ EORSUE: P S

’ﬁfd5expected to buy the1r own computer in. the near future and use

' 'f continue 1n the next f1ve years

"L:1t for pIann1ng purposes, although 1n aII cases w1thout

:"except1on, the ma1n ‘reason for acqu1r1ng a computer was for .

'f*aaccountancy purposes F1gure 9 shows that PEs expect th1s trend
"of acqu1r1ng computers and us1ng them for plann1ng purposes to

R

It is 1nterest1ng to note that COMPTI wh1ch 1nd1cates what

‘rsﬂ'sort of computer fac111ty was used appears in the regress1on

““f..equat10" carr1ed out for PEs u51ng Methods of AppI1cat1on -

"T:f{var1ab1es. It appears ‘that PEs I1ke]1hood of scor1ng h1gh 1n

- success 1s dependent upon the use of. company owned computers
rather than re1y1ng on serv1ce bureaux One of the PEs (Company
'd:f.No 14) reported that generaIIy, by the t1me they receive the
“'pr1ntouts the resu]ts are out of date and useIess and it
' happened at Jeast once that they had to wa1t for s1x weeks
‘before they. could get the pr1ntouts Another examp]e of. Iong
h wa1t1ng per1ods was the one reported by the SM -in Company No. II,
'.who stated that the normaI turn-round time was’ ”unfortunater"
- 'between two to three weeks - CampbeII‘s f1nd1ngs (112), reported.
.tn1n Chapter III Sect1on 2 that turn round t1mes offered by. .

g computer bureaux were generaIIy quite Iengthy, seems therefore

o ,pto be raght and furthermore of 1mportance in’ 1nterpret1ng the

. resuIts in th1s study. A number of PEs: thought a]so that the
'use of computer bureaux was much more expens1ve than what it
';,wouId have_cost if they had their own computer and used it for'

p]ann1ng.

SlmpIe correIat1on coeff1c1ents for PEs support the trend



",“1n F1gure 9 ( 0 42 fOr COMP]A, the use of computer bureaux, and

45-}';1 +0; 43 for cOMP]C the use of own computer, the f1rst coeff1c1ent

L f51s near1y, and the second one fu]]y s1gn1f1cant at 10%)

" For SMs, 51mp1e corre]at1ons are not as h1gh as those for o

}_PEs ( 0 22 for bureaux, and +0 15 for own computer). but the

| :_,Is1gns do support the genera] argument.

:,J;f,l 2 2 K1nd of computer program used

In the pre]1m1nary study, 1t was observed that a number of

) compan1es had expert computer staff whose JOb was to prepare the -

: 1‘11nput documents, and in add1t1on to th1s rout1ne 30b to 1mprove '

L and even somet1mes comp]ete]y redes1gn the ex1st1ng program wh1ch |

"‘was used It was a]so not1ced that the programs some compan1es

ziL'h:were us1ng had been des1gned by the1r own staff some years ago -

and were supposed to be ta110r-made for the purposes of and ‘,“:‘ 1:
Tr cond1t1ons in the- company | o

F1gure 10 shows that 78% of the compan1es who took part in

.. the survey were. us1ng a standard package (and 5 oﬂt of the 7 .

"compan1es who used standard packages, used ICL 1900 PERT)
'f trend however is very pronounced and can bé- seen to sh1ft from
' 'standard packages towards company made programs.
c When the var1ab1es 1nc1uded in Methods of App]lcat1on were -

: subaected to a regress1on analys1s, 1t came out that one of the‘.
__:hma1n factors whlch affected the equat1on (top of the table of _
| 1mportance) was COMPTZ the var1ab1e wh1ch 1nd1cated what sort of
program was used. The regressaon coeff1C1ent has a pos1t1ve sign

which means that PEs' success scores are likely to be h1gher if

programs used are spec1a11y des1gned to sat1sfy the needs_of-the R

: company.f'Simple correlations for PEs. are not high f+0,17 forf



g Program developed W1th1n company
Standard package ,

e

'C;g‘figure 10.; Kind of'computer_program “'[ﬁ~”

COMP2A, programs developed within the company; and -0.14 for

- compzc, standard packages) but the s1gns are in, accordance w1th :

the argument ment1oned above

One obv1ous 1nterpretat1on is that when a PE uses.a: program :

‘_for h1s network ana]ys1s ca]cu]at1ons he natura]]y wants his
7..1nput forms not to be restrlcted by the 11m1tat1ons of a. standard
;._package but to have a format wh1ch wou]d 1ntegrate as comp]ete]y o
" as poss1b]e in the ex1st1ng system of data col]ect1on and man1pu—c
%? J]at1on The same argument can be put forward for output print-
:out sheets in the case of SMs It is fair to say here that most

qf'good standard packages have a mu]t1tude of opt1ons for both fhe .

1nput_and_output,formats. One snag 1s however, that manua]s are




| ﬁif{; much too often. too comp11cated and need expert adv1ce for better o _f@jga

.[gunderstand1ng (112)

The computer program used affects SMs success scores in

'“hj-.the same way 1t does PEs .. Corre]at1on coeff1c1ents are much

'a'afh1gher-1n th1s case- (+0.46 for COMPZA programs deve]oped W‘th‘"

“f‘ﬂthe company, s1gn1f1cant at 10%, and -0 30 for COMPZC standard

e 1fpackages) and the s1gns suggest that the above ment1oned argument.';'r {

r..npabout “the pr1ntouts be1ng in accordance w1th the needs of those

h“'who use 1t", ho]ds to a 1arger extent for the SM who, in. fact, 1sﬁ'ft

~ the person who actua]]y has to 11ve and base h1s deC151ons on the

"“ff'1nformat1on conta1ned in the output sheets

o T1.2.3 The size of the network in manual and computer1zed

ff' app11cat1ons

-The number of act1V1t1es 1n a network is. a measure of s1ze,
' ’and 1f it 1s taken as a rat1o to the proJect cost, 1t may be used -~
| 'as a measure of deta1l However, the purpose 1n ask1ng a quest1on_,‘

about the smallest and 1argest number of act1v1t1es in both manual

- and. computerized network'applications was to find out what sort-

.of numbers PEs dealt w1th, when carry1ng out manua] ca]cu]at1ons
~ or when prepar1ng the data for computer process1ng The . same |
,:purpose app11es for SMs, i. e., to f1nd out what sort of numbers
nSMs rece1ved either as the resu]t of manua1 ca]cu]at1ons,* or as
: computer pr1ntouts. “Whether. these nUmbers have any effect on
”success scores 1is a]so cons1dered in the stat1st1ca1 ana]yses :
Figure 171 shows the data co]]ected It can be seen that the .
' .sma11est number of act1V1t1es in a manua1 app11cat1on ranges. from
:‘75- to 200 act1v1t1es, wh11e the range for the largest number 1s -

' '.about 200 to 2000+. One underlyang feature is” that the maJor1ty
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;the1r sma11est networks.._

In the case of computer1zed app11cat1ons, the range for the

’”“f, f'smallest number of act1V1t1es covers a]] the spectrum from 75~ tod‘_,fh"
N ft2000+, wh11e the 1argest number of act1v1t1es is between 750 and.

| }ﬁ;f*'2000+ It is 1nterest1ng to note that the f1rst two groups ‘-f
”ff;‘(1 ey 75_ and 75 150) conta1n ma1n1y compan1es who used computer

'791r.programs as a matter of pol1cy for a]l the1r proaect p1ann1ng, o

' i.whatever the s1ze of the network

The data a]so shows that 1n a number of compan1es, the range .

B l”;covered in manua] app]1cat1ons overlapped W1th the range covered
E by computer1zed app11cat10ns., That is, 1n some companles some r,'T L

s proaects were- e1ther p]anned by manua] network ana]ys1s or by

"computer1zed methods, accord1ng to preva111ng cond1t1ons what
'iithese cond1t1ons were and what they shoqu be for h1gher success

. are descr1bed 1n the next sub sect1on
A .

Mu1t1p1e regress1on ana]ys1s between SMs" success scores and

Methods of App11cat1on var1ab]es shows that COMPSM, 1 e., the

sma]lest number of act1V1t1es 1n computer1zed app]1cat1ons, affects .

success scores- The negat1ve S1gn of the regress1on coeff1c1ent

o SUggests that the. sma]ler COMPSM 1s, the larger become the success ;'

'scores, ‘ThTS is a1so‘backed up by the results of the corre}at1on-

'h'fana]ySis (correlation'coefficiEnt'-O 39). 'CbHPSM does not-seem

' 'however to have any effect on PEs success scores s1nce 1t 1s not
"_present in any of the PEs’ regre531on equat1ons and s1nce the
correiat1on coeff1c1ent is extreme]y sma]] (+0. 04)

One 1nterpretat1on of the result described above is that

. SMs are eager to have some sort of standard1zed p1ann1ng procedure.i

affof the compan1es (86% of them) have Iess then 75 act1v1t1es 1n :"'~7¥-'




'ﬂ'&ffIf computer programs are used 1n a number of proaects, they

o -fprefer to receive computer pr1ntouts for as many JObS as poss1b]e o

-‘h;(hence, 1nc1ud1ng more and more sma]]er JObS w1th sma]]nr number

"'tsfilof act1V1t1es) as a. routlne matter., Interv1ews have 1nd1cated :”7

"-g,;tthat there is. enough ev1dence to support th1s V1ew

~

The other var1ab1es do not appear in any regress1on equat1on ,_h

‘,j-,;fCorreTat1on anaTys1s shows however that the sma]]er 1s COMPLG

:f(1 e., the 1argest number of act1v1t1es 1n computer1zed appllca—';j'

“?{'tions), the h1gher are 11ke1y to become SMs success scores

~-(coeff1c1ent 0 50, s1gn1f1cant at 10%) CorreTat1on coeff1c1ents N

‘:.;f:for the rest of the var1ab1es are not stat1st1ca31y s1gn1f1cant

3 f-at 10%

The f1nd1ngs seem to 1nd1cate therefore that the number of
".act1v1t1es 1n a network has very 11tt1e 1nf1uence on PEs success
‘ 'scores. The s1gns of_the correTat1on coeff1c1ents.suggest that .

- smaTTer numbers woqu'contribute to'greater“success '-As'to SMs;'

.the ftnd1ngs show that a smaTTer number of act1v1t1es, espec1aTTy SRR

-

in computer1zed app11cat1ons, is ]1ke1y to enhance success.

1.2.4. Cr1ter1a for computer1zat1on

Every company who uses a- computer program for network

“ ﬂca]cu]at1ons has 1ts own reasons for do1ng SO. In generaT, it.
has more than one reason and 1t was’ determ1ned 1n the pre11m1nary
. tudy that the most comrmon of these were the: ones 11sted in the
~“questlonna1re, name]y, | |
— A cTause in a contract (SPECIF),

2-—— A large number of act1v1t1es, (NOACT), ~

L — Fam111ar1ty of site staff w1th computer pr1ntouts (SSFAMI),_

e e— Fam111ar1ty fo planning staff with 1nput requ1rements (PDFAMI),‘f_ o

":-—-Acceptab111ty of ant1C1pated computer costs (COMPCO)




P

}__1t 1s the p011cy of the company

Mmoow» . ¢

The resu1ts are shown 1n F1gure 12 The sum of the percen- |

'°“;-_jttages shown cons1derab1y exceeds 100 because of the mu1t1tude of

'”reasons every company had One result is that 50% of- the PEs '_'
't-”t1cked "others“ specafy1ng reasons such aS' for 1mproved p]ann1ng, -
"-,pwhenever resource ana1y51s is used whenever the JOb 1s very com- _:hﬁ'

'”:p]ex, when a h1gh frequency of updates is necessary, and whenever '

-

o F1gure 12 shows that the most frequent reason for us1ng com-=

' '*puter programs were c1auses in contracts that spec1f1ca11y asked |
'"fw'for computer1zed network ana1ys1s Two compan1es (No.‘5 and No. 6) o

’7';.used computer programs on]y when 1t was contractua]]y requ1red

SN

8 e

45 0

35

20

: " Contract clauses

Number of activities -
Familiarity of PE T -
Acceptability of computer costs
-Familiarity of site staff '
HE Others : o

fFigure 12. Criterta for using computer,programs‘p



The second most]y used cr1ter1on was the number of act1v1t1es_f B

”'fp{,‘1n the network Th1s is the var1ab1e wh1ch is most favoured by

:‘7fwthe 11terature.. It 1s general]y c1a1med that the 1arger the

\:g;fnetwork the more d1ff1cu1t, cost1y, and t1me consum1ng it becomes

"1-”to hand]e it by manua] methods "The average-11m1t set by the

.-ftseven PEs. who spec1f1ed it, was. 262 act1V1t1es, 1mp1y1ng that

355wd1arger networks were genera1]y analysed by computer programs.g

i qETh1s limit more or Iess corresponds to 11m1ts set by most authors :

S ;-was the third most used cr1ter1on w1th 45% of the compan1es o

= ”(See Chapter 11, Sect1on 2)s T A :

The fam111ar1ty of p1ann1ng staff w1th computer procedures '

ﬂt’cons1der1ng;1t., It is surpr1s1ng to see however that the 7”',dt7;“5'm
: '5acceptability'of anticipated compUter costs"and theffamfifarity- "'ffu'hf
'5of site staff WIth computer pr1ntouts were the 1ast two cr1ter1a,; -

'“hbe1ng 1east used by the compan1es 1n the samp]e. It is surpr1s1ng
";_because one wou]d expect the management to evaluate the econom1c o
a1mp11cat1ons of us1ng computers and at the same t1me to determ1ne
whether those who use the pr1ntouts, (i.e., the 51te staff)

would be(ah]e to_understand‘and exp1o1t‘the new presentatjons and
get_sufficient benefit to'jUStify'the ektra eXpense incurred

| f Stat1st1cal ana1ys1s 1nd1cated that the present state of

,affa1rs concern1ng the use of computer programs 1s not sat1s- '

factory.' F1rst]y, PEs_ success scores are_11ke1y to be higher if
_Tehe‘numberiofactivities1s'not accepted as a criterion. This; ;
; js_the result of both regression.ana1yses_between;PEsf.succeSS'
'scores and Methods of Appdicatfonvariables, and hetween-PEs' )

success scores and all varfabIes{' The SMs'-correIation .ﬁ

coefficient (-0.41) supports this finding. -




L

. econtr}but1ng favourab1y to both the PEs' and the SMs success B

BN

Second]y, regress1on ana]ys1s of SMs success scores and

Methods of App11cat10n var1ab]es 1nd1cated that success is

”'”fienhanced in cases where there 1s no contractua] ob11oat1on to
. use’ computers The PEs corre]at1on coeff1c1ent ( -0. 28) supports

”ffl_th1s f1nd1ng

Th1rd1y, the regress1on equat1on between PEsl success

"”ffscores and all var1ab1es 1nd1cates that success 1s enhanced 1f ;,Ja .
"f'%s1te staff 5 fam111ar1ty w1th computer pr1ntouts is taken into _f_;“ﬂ~ o

"_p;cons1derat1on before us1ng computer programs.. oL

Fourth1y, a p031t1ve correlat1on coeff1c1ent (+0. 25)

;.f between PEs success scores and ant1c1pated computer costs
o (COMPCO) 1nd1cated that this var1ab1e also shou]d be taken

m1nto cons1derat1on for h1gher success. L ”'j:{' . ‘”'r”

It can therefore be stated that the compan1es in the

: samp]e used computer programs most]y when it was requared ina

contract and when the 51ze of the network was 1arge enough

: (larger than 263 act1v1t1es on average) Stat1st1ca1 ana]yses;t.

'however, show that th1s way of hand11ng th1s decas1on is not

fscores More pract1ca] and down to earth cr1ter1a, name]y the o

fam111ar1ty of S1te staff wath computer pr1ntouts and ]ow

,.computer costs are 1nd1cated to contr1bute more favourab1y to

‘SUCCESS

The corre]at1on coeff1c1ent for plann1ng staff fam111ar1ty

'fW1th computer procedures (PDFAMI) carr1es a negatlve s1gn for

SMs (-0. 18) and suggests that this should not be a pr1mary

7cons1derat1on the 1dea beh1nd it be1ng perhaps that most PEs

are expected to know something about computers and programs anyway.




3a\i:1,3, Preparat1on of the network

Th1s sub sect1on con51sts of var1ab1es wh1ch deal w1th var1ous

‘:5_aspects of the procedures undertaken when a network 1s be1ng pre-ur.ht"";.‘

ﬂk”dpared at the start of a prOJect

u“fused when the Tog1ca1 sequence of act1v1t1es is, set- up It 15

One subJect that was brought up 1n aTmost a]] 1nterv1ews w1th
kPEs, nd wh1ch s worth ment1on1ng for th1s reason, 1s the procedure
fffcommon know]edge that the 11terature adv1ses the PE to draw ‘the L,flh;}rf
:ffsequence of act1v1t1es in a pure1y 1og1ca1 manner, w1thout tak1ng

- :fany not1ce of resource. and t1me 11m1tat1ons.; Tt was found that the .

u}~}maJor1ty ot the PEs found th1s way of construct1ng a network

"1mpossab1e 1n pract1ce "When I draw my network, I do my resource

‘“'iana1y51s at the same t1me", was one of the stronger comments, but 1t

"'15 clear that some sort of resource arrangement is carr1ed out

‘g‘somet1mes conSC1ous1y and somet1mes unconsc1ous1y by the 1arge

"‘:maJorlty of PEs when the sequence of act1v1t1es, and the comp11cated

» .

\

|

' _1nterre1at1onsh1ps are dec1ded o R ,' 'u'ijj" - SRR -,_ﬂ
‘ | o . _—

A number of character1st1cs such as the procedure for

o Qteallocat1ng float t1me, for present1ng the resu1ts on s1te, for deter-

'm1n1ng the degree of deta11 and $0 forth were 1nvestigated and the-

|
|
J
';tr:results are. reported in the fo]]ow1ng sub sect1ons : . "‘ ; 1 ' o
| 1.3, A110cat1on of float: o o k
| The quest1on asked a1med at determ1n1ng wh1ch of the j |

‘fo]1ow1ng six methods were used when f]oat was: a]]ocated at the
= :end of a t1me ana]ys1s to determ1ne the final work schedu1e

e Ear11est starts are used (EARLYS), - |

— Latest starts are used (LATEST), =

— F1oat is even]y dmstr1buted among act1v1t1es (EVENDI),,




'””i'ii'--Certaxn act1v1t1es wh1ch seemed to need ‘some more t1me are

a]]ocated f1oats (CHOICE),

"°ifffﬂ—— F]oat is dlstr1buted arb1trar11y among act1V1t1es (ARBITR), B
'-1foyi——-Th1s is. d1ctated by the results of a resource ana]ys1s (DICTAT), ff:

A look at trends 1n F1gure 13 shows that in the 1ast f1ve

“-!fffilyears the use of earliest start dates for work1ng schedu1es has -
;‘?Ihh:,rema1ned qu1te stat1c w1th 57% of- the compan1es emp]oy1ng th15
“5"method There are however 1ncreases 1n the number of compan1es
"T_n'who use resource analys1s resu]ts. It seems therefore that th1s o :]5

Jh1atter method of a11ocat1og float is be1ng accepted by PEs and SMs v

a1though the fact remains that in: 57% of the compan1es the o

",;ear11est start dates are used as scheduled dates.

PR REREE SO 1 -7 2 (1 1728
S R 1111 I 1] FE
3 I :
E I i =y I
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TR . .
WENS o o, BEN= [ §3 NN
1966 1971 - 1976

g chtated by resource ana1y51s -
..l Earliest starts g
Even distribution
“Certain activities
Latest starts-
* Arbitrary choice -

Figure 13. Allocation of float




Bear1ng 1n m1nd that some compan1es use a comb1nat1on of Co
";ff:fthese procedures (. e., they use d1fferent procedures in d1fferenthpﬁi,?;
5‘;:fﬂ?proaects accord1ng to preva111ng cond1t1ons), the regress1on |

| equat1ons gave the fo1low1ng resu1ts for Methods of App11cat1on t"';}?

?f.var1ab1es, at 5% s1gn1f1cance Ieve] ”s' success scores are

}]1ke1y to be h1gher 1f float 1s even]y d1str1buted rather than ]'"' o
d”jfa11ocated to those act1V1t1es thought }1ke1y to become cr1t1ca1 /},1

*V*cSMs success scores are however 11ke]y to be h1gher 1f a resource

'analySIS determ1nes the allocatlon of f]oats. Corre]ataon ana]ys1s.n'“'
‘;*for SMs (coeff1c1ent for EVENDI +0 48, s1gn1f1cant at 10%)
: supports the- eV1dence found for PEs: that even d1str1but1on of

5;f1oat among act1v1t1es is one: of the ways wh1ch lead to lncreases

7i 1n success scores, a]though 1ts use has: been on the dec11ne
The f1nd1ng that even d1str1but1on of float enhances success '
.fwas d1ff1cu1t to 1nterpret Apart from. the obv1ous exp1anat1on
~ that 1t is much eas1er to a]]ocate fioat values. even]y, there
| seems to be no poss1b1e way of 1nterpret1ng 1t Th1s issue was
-dascussed in the feedback survey W1th both PEs and SMs Al]
F'respondents agreed that float cou]d be a]]ocated 1n an eff1c1ent
-_way on1y after a c1ose exam1nat1on of resources. Nobody seemed
“ab]e to give an 1nterpretat10n for the f1nd1ng that even d1str1-
)but1on is 11ke1y to enhance success Eventua]]y, 1t has been
' accepted that ‘this" part1cu1ar quest1on was m1sunderstood by most
'.respondents, because 1t is poss1b1e that "even d1str1but1on" L
© Was 1nterpreted as: "proport1ona1 d1str1but1on“.r

1. 3 2. Presentat1on of resu?ts

One of the outcomes. of the: pre11m1nary study was ‘the

: rea11zat1on that the compan1es contacted used a 1arge var1ety _



s ___ T1 me sca]ed nEtwor‘kS .

of methods for presentang the resuits of network ana1ys1s for

ftf:;51te use.. It must be emphas1zed that every S1ng1e presentat1ond1fh"fi*'”

ﬂsseen on 51te, dsffered from each other 1n at least one respect -

- s‘It was’ however poss1b1e to form f1ve ma1n grOUPS each conta1n-51

:‘"lu1ng s1m11ar character1st1cs These were°"' Sﬂ

-?,__-0n1y networks (Precedence or arrow d1agramS), T e

'fi——-Networks and bar-chart trans1at1ons used together,,dfatf”

'ffF-—-Log1c 11nked bar-charts,,p'

”””7‘""'ON1Y bar-chart transformat1ons. : f,;fnf |
The genera] trend in present1ng results, as seen in F1gure“‘-t

: ﬁei;]4, 1s away from network based methods towards bar-chart based e

."presentatlon. In the 1ast f1ve years the use of "bar chart

1 j-,together w1th network“ comb1nat1on, as wel] as the use of log1c- .

'k 11nked bar-charts and pure. bar-charts have 1ncreased whereas

pure networks and t1me -scaled networks have been used 1ess. -it f:

“seems that the "network and bar chart® comb1nat1on is the main-
“way of presentat1on w1th 67% of the compan1es us1ng th1s method

rFurthermore PEs in 77% of the compan1es expected that they wou?d

E - be us1ng th1s method more frequent]y in the near future.

This. trend is a1so apparent when the correlat1on coeff1c1ent

'f3”'between PEs' and SMs success scores and PRERES (the var1abTe

"which determines what sort of presentat1on is used) are cons1dered:

- Although these coeff1c1ents are not very h1gh ( -0.29 and 0 27

: respect1ve1y) the1r s1gn 1nd1cates that the more bar- chart based

presentations are-used, the_htgher the success scores are_11ke]yh

. to be.

‘The'resu1ts:0btatned'for PRERES“do'nOt need a great deal of . '



-on1 y netnorks' _
hNetworks and bar charts

».Only bar chart transformat1on
N Log1c 11nked bar charts '

"f,Figure'14. Presentation of results” =

| i,.explanation Network ana1ys1s users reaI1ze that people on-
":S1te are used to work with bar-charts and that no matter what B
‘.p1ann1ng method is used the results must be presented in bar— Wﬁ'
':. chart form 1f the people us1ng them on 51te are to understand o
]‘ _and eff1c1ent1y app1y them It seems therefore that as 1ong as'f -

. .the resu]ts are presented in some sort of a bar-chart PEs are o

:.sat1sf1ed because they can commun1cate more eas11y with SMs,

) _and SMs are satisf1ed because bes1des 1mproved commun1cat1on S

-w1th PEs,-they-can see more c]ear]y what is sa1d on the

- 'd programme It was reported in one company (No 11) that when—,'

B ever a SM saw a PE prepar1ng a network for h1s Job he wou1d

l:1mmed1ate1y ask when he cou1d get a bar- chart transformat1on of B

. LY




"‘“"ﬂkrﬁtt.. Furthermore, SMs thought that, most of the t1me, h1gh

L ld

',_;119{;_'

o mi effort was spent by the staff 1nvo]ved to understand fu]Ty the '

results of a network ana!ys1s Fjgure_ls.111ustrates-th1s.f1nd1ng..

i o
i of:te:n

Frever o 7
fsetdom

R s _T:uiﬁ' .
FigurehtS. Frequency of ‘cases where it requ1res

-+ 07 high effort and cost for the. presentat1on f.'
DN pto be understood by staff involved.

~

: Interv1ews w1th PEs however, led the way to a re]at1ve1y

":'un1mportant but rather 1nterest1ng d1scovery It was found that
:ﬁalthough PEs were sat1sf1ed W1th the above ment1oned exp]anat1on,
_ the majority of them longed for the time when they wou]d not have
» 'ﬂto use bar- chart presentat1ons. It was understood that th1s des1re
i.was brought about by two reasons, one economical and one. emot1ona1
B Those who used computer programs thought that it was extreme]y
',_expens1ve to use, the bar—chart pr1nt1ng opt1on of any standard

: 1package and those who used manual methods c1a1med that the t1me,

effort and money spent for the transformation (1nto a bar chart)

':was extreme]y high and sometimes not Just1f1ed For examp]e,-ha]f
'_'of the PES 1nterv1ewed, 1nd1cated that it would requ1re h1gh effort

' gand cost to present the results of an analysis in a su1tab1e way

so that it 15 fu]]y understood_by the staff 1nvolved. In add1t1on‘
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f. to th1s, most PEs thought that network ana]ys1s was not fuliy

. '"}_exp1o1ted when the results were presented in terms of the 11m1—

df@f[tat1ons of a bar-chart | R 7
| It 1s on]y fa1r to Jo1n the PEs 1n the1r worry when th1s

;‘subaect is dlscussed w1th the reservat1on that the ex1st1ng -

o 51tuat1on cou]d be accepted as.a trans1t1on persod wh1ch 15

‘,-7 necessary for the ass1m1}at1on of certa1n new aspects by s1te

;'i staff. Flgure 14 shows that a. 1arger number of PEs expected

‘”-\.;f;fus1ng time- sca1ed networks 1n the future and 1t 1s be11eved

”ﬂ;Jk that th1s sort of trans1t1on w1th network ana]ys1s character1s- DR

“-ftlcs more and more 1ncorporated in the bar chart presentat1on, 1s )

; certa1n1y a much better way of 1ntroduc1ng network ana1y51s. The :

. results of the corre]at1on analysis support th1s po1nt of v1ew

| There is however one more po1nt that only El few PEs and many'
'SMs ment1oned dur1ng d1scuss1ons a pure network with no time-
-sca1e has pract1ca1 in- bu11t 11m1tat1ons (such as 1nconven1ence.
ﬁ’to mark and show progress) that makes 1t unacceptab]e to most |
.fSMs. It was genera]Ty be]1eved that a network w1th a t1me-sca1ej_
would be the most 11ke1y Final stage to be reached |

1.3.3. Breakdown of_proaects into- act1v1t1es

The breakdown of a proaect 1nto a number of act1v1t1es that
will form the network is the f1rst step 1n the construct1on of a

- network, A quest1on that asked what the average cost of each -

‘act1v1ty was in- an average proaect has not been- answered by near]y .

half of the PEs 1nterV1ewed and although the rest gave an average'r"'

flgure, they made it c]ear that it varied cons1derab1y depend1ng
on the proaect and. on the activity. Therefore when a proaect 1s |

broken down 1nto act1v1t1es the cost assoc1ated w1th each



.”i.#—— By trade Th1s fac111tates resource aT]ocat1on 1f carr1ed out.‘

B If resouce ana1y51s is not carr1ed out, 1t g1ves an approx1-'.""
mate 1dea of 1abour cond1t1ons (sub- contracted 1abour or not);;-,f-é
"l—u By resource (other than 1abour) Th1s method a1so fac111tate5;[

S resource allocat1on espec1a11y when the prOJect needs the use of
ey a ]ot of equ1pment and mach1nery wh1ch have to be co-ord1nated

o —-By 1ocat1on Th1s method has the advantage of record1ng and _a s

e o

. ﬁ“iféliact1v1ty is. not generally arranged to be the same.

o three ma1n ways. of def1n1ng act1v1t1e5"-

o asse551ng progress more ea311y than 1n the other methods

F1gure 16 shows how network ana1y51s users have def1ned the1r :

“f‘act1v1t1es 1n the last f1ve years and what they expected in the

57

Figure 16.

_Combination

Only Tocation .
Only trades
Only resources

o

Breakdown of project into activities

There?Were DN



."Jj,near tuture..“The:figureS'pointrout that:the‘najorttyiof:PEs'flf}f{;4*3rﬂ

§‘7]“used e1ther one of the three methods depend1ng on the s1tuat1on

"'f“_ and on the part1cu1ar 11m1tat1ons of the proaect ' It 1s worth

ﬁou';noting that the proport1on of compan1es who adopt th1s procedure

_has 1ncreased consxderab]y 1n the last f1ve years whereas the hf_7

. -tuse of locat1on and trades as standard procedures has decl1ned

‘””:,}vwh11e resources other than Tabour have never been used as a ﬁ_"

-.r

' ifstandard procedure in break1ng down a proaect 1nto act1V1t1es.‘ ~r"*

"T;{Th1s shows that when PEs have to dec1de on a method of prepar1ng )

'fa network they are more d1scr1m1nat1ng and se]ect1ve than they
' L-were a few years ago. They, not onTy, are not sat1sf1ed w1th
'y'“r1g1d updat1ng procedures but they also d1fferent1ate among
‘prOJects so as’ to use the most appropr1ate way of break1ng them
~ down 1nto act1v1t1es o | | * o
| The regress1on anaTys1s carr1ed out between SMs success
scores and all the var1ab1es grouped together, shows at 2% s1g-
t n1f1cance TeveT that SMs success scores are 11ke1y to be
enhanced if act1v1t1es are not c1ass1f1ed accord1ng to the1r
P\]ocat1on S1nce SMs most]y receive the resuTts of network ana-

~lysis in some sort of a bar-chart (See Chapter v, Sect1on ] 2 3)

it s be]1eved that the advantage of using- Jocation (i. e.,

hlrecord1ng progress more eas1]y on a network) does not apply, e
hence resu1t1ng 1n-such a f1nd1ng The h1ghest corre]at1on
.coeff1c1ent for SMs is the one. for trades. (+0 18) 1nd1cat1ng

that a8 breakdown by trades is the most favoured process. It'1s_7:"
. be11eved that a breakdown by trades g1ves SMs 2 better chance to

~control. Tabour resources espec1a11y 1f a resource ana]ys1s is not

carried out

Ceepm




Correlatlon coeff1c1ents for PEs are rather sma]l except |
. ffor LOCATN wh1ch, contrary to what has been found for SMs, 1s
._poS1t1ve]y corre]ated to Pts success scores (+0 38) s o

hcommented on th1s resu1t by say1ng that the 1og1ca1 sequence

- ﬂfof act1v1t1es could be more eas11y obta1ned when one was ab1e to

r'}jv1sua11ze the steps necessary for the. actua] construct1on in.
“rt‘;terms of the1r phys1ca1 start and end rather than in terms of
- j’:varwus resources used for each act1v1ty __litf];”'f":lfivl"uddl

'hl .1 3. 4 Staff 1nvolved 1n the est1mat1on of durat1on5"

Accord1ng to Plnschof (174) who 1nvest1gated among other :

\
"»th1ngs the use of network ana]ys1s in several contract1ng S
: : |

”'d_compan1es, the s1te staff members who were most cr1t1ca1 of the

. _ techn1que were those who were not contacted at the p1ann1ng '

stage Most wr1ters be11eve that constant contact at p]annang
"stage between the PE on the one hand, and the SM, the contracts-'f

fmanager, the sub- contractors, the mater1a1 firms, and other .

o reTated departments (such as the work study department, the

operat1ona1 research department -1f any-, or the est1mat1ng
department), is essent1a1 for successfu] network ana1y51s app11-'h
' cat1ons - Good commun1cat1on and co- ord1nat1on 1n the preparat1on
"stage have a]ways been accepted as cruc1a1 when the rel1ab111ty
of the network 1s con51dered | |

| The data co]]ected and shown in F1gure 17, suggest that

'most PEs are in constant touch with the SM, the contracts manager,

o and the sub- contractors as recommended by the ]1terature In o

 cases where PEs: had not contacted some sub contractors, it was

- dtscovered that these were nom1nated sub- contractors who were

not yet nom1nated by the c11ents Th1s‘happens qu1te often, ‘d.d‘-._u',f



 PESHS/C M M.C. Other -
f;;:g_t“M.C.;d Materia1.Company jf_?f
Figure;17.: Staff_inVo]vedlin the_estimation of durations
and one extreme case was observed 1n one of the s1tes v151ted
' “(Company No. 15) where ha]f of the Job (£4.5 million out of

£9 m1111on) was carried out by nominated sub- contractorS"at the:

eutlme the author v1s1ted the s1te (over hatf-way the proaect '

‘ ; per1od) there were a nhumber of sub contractors who were st111 not

' nom1nated In the case of SMs, 1t was determ1ned that the

f ,no consu]tat1on 51tuat1on arose genera]]y when SMs were scarce

e1ther due to a shortage of staff or due to a large number of
1 proJects go1ng on,  In such cases,.the SMs would be complet1ng

contracts some: d1stance away from the off1ce conta1n1ng the

~planning- department The PE would thus. p]an the job in the SM's’ N

'absence without the SM's 1nvolvement




Stat1st1cal ana]yses, on the other hand, g1ve no ev1dence

";"h{f[ﬂ:that th1s var1ab1e is in any way re]ated to success in network

"””ilanalys1s app11cat10ns. INVPRE whtch is an. 1nd1cator of the - R

"'”'?fﬁ‘number of persons 1nv01ved 1n the preparat1on of, the network, .;k_u_

':does not’ appear 1n any regress1on equatton and the corre]at1on . ;
acoeff1c1ents are smal] | It seems therefore that a cont1nuat1on ‘fp s;?:l
Cof the present state of affatrs 1n re1at1on to the peop]e

”'”f1nvo1ved in the est1mat1on of durat1ons, 1s ]1ke]y not to have

o “any negat1ve (or, p051t1ve) effects on success scores.-,;ﬂ,

f?:_i] 3. 5 Degree of deta11

‘ D1SCUSS10nS w1th PEs and SMs 1n the pre11m1nary survey

o h1gh]1ghted a po1nt about wh1ch there uas a lot of confus1on the‘ 1"'

:7.prob1em of how to determ1ne what sort of deta11 a network needs ., .

: ] F1ve maln cr1ter1a have been determ1ned at the end of the pre-

o T1m1nary survey

—_ C11ents requ1rements (CLIENT),

'hv -—-T1me-]1m1t for p]ann1ng (TIMELI),' f}:d;h"
:——-Comp1ex1ty of the prOJect (COMPLE),

-—-Ab111ty of the SM to cope with comp]1cated networks (SMABIL),—

| — Ability of the PE to construot comp11cated networks (PEABIL),

"In addition to the results in Figure 19, it'was_determineda |

by a question in the last part of both questionnaires (See:

Appendix J, Part 1 and_Z),‘that 31% of the PEs and 33% of the

SMs expeéted_a network to be too detailed or not detailed enough.

‘in rea] life'situation SMs were more concerned about this aspect

,because 1n the1r opinion, . an inconvenient degree of deta11 was

used more . frequent]y than what PEs c1a1med This is shown in

thure 18.

P i T e, AR
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PE tT SM g !

o quiéuféf18§‘ Frequency of cases where the degree of AR

:Jdeta11 1s not conven1ent :

| ;-5In iater oaragraphS' when'the'results of'regreSSton'}
~;.ana1yses are d1scussed, it W111 be seen that the regress1on
‘fequat1on for SMs conta1ns four "degree of detail" var1ab1es
'wh11e the PEs has got only one. The' data given in F1gure 19
"-'may be accepted to be one of the reasons why SMs are so pre—-3

K occup1ed by “the deta11 of the network

F1gure 19 shows ‘that the. large maJor1ty of PEs (80%)

"con51dered the comp]ex1ty of the prOJect when they vere dec1d1ng.

- how deta1]ed the1r network was go1ng to be C]tents requ1re- i

| Fi'ments, and p]ann1ng t1me 11m1tat1ons were a]so cons1dered by -

about 45% of the PEs. An examp]e of very t1ght 11m1tat1ons was |

-‘Jlg1ven by the PE 1nterv1ewed 1n Company No._2 he stated that he
' had been a]]owed on]y 51x weeks by the c11ent to p]an a £13
';m1111on hosp1ta1 Jjob. of three and a ha1f years contract durat1ont
:r Cons1derat1ons about the ab111ty of PEs and SMs to cope w1th

' _comp11cated and deta11ed networks were. not frequent

_ When Methods of Application are con51dered the- SMs

regressaon equat1on can be observed to conta1n four of the ftve :




:+ Complexity of project

: - Client requirements

: o Time Timit. o _ | RTINS
.Ab111ty“of_PE‘,_.:“_j B T
CAbility of SM ot e b

:o0thers o e DT e T

3hThFigure'19)\\tr1£eéi&;ta determine‘the degreehof detaiih

' ',var1ab1es ment1oned at the beg1nn1ng of th1s sub-sect1on._

5,Consequent1y, a change of po]1cy on how to determ1ne the deta11 d

e ffof a programme 1s ]1ke1y to affect cons1derab1y SMs success f*%

.,_scores Accord1ng to these resu]ts SMs success scores are .

'.:_11ke1y to be h1gher 1f the comp1ex1ty of the proaect the

'l:h requ1rements of the c11ents, and SMs ab111ty and know]edge to‘

ocope w1th comp11cated networks are cons1dered rather than .
]re1y1ng so]e]y on PEs' ab111ty to produce a hlghly deta11ed net-
rwork D1scuss1ons with SMs rendered eas1er the explanat1on of ‘;-
' the 1ast phrase 1in the last sentence, because the polnt was -
'f”_made that PEs must be competent enough to produce a s1mp]e or o

a h1gh1y deta11ed netuork and that. th1s should not be a
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““thcr1ter10n for determ1ﬂ1n9 the degree of detatl The effect of;:.,

" hﬁprOJect compTextty is understandab]e since the more comp]ex B o

::uhthe proaect the. more the SM w1TT want to know about sequences'.

- and 1nterre1at1onsh1ps of much smaTTer act1V1t1es than usual.
The f1nd1ng that SMs success scores are T1ke1y to be .
'_'h1gher if c11ent requ1rements are aTso used as a cr1ter1on, 15_7"

‘Jnterest1ng because an ent1reTy oppost1e resuit 1s produced by"

f'gthe PEs regress1on equat1on (1 e., PEs' success scores are

= _'TtkeTy to be h1gher 1f c11ent requ1rements are not con31dered

."}:d'as a cr1ter1on for determ1n1n9 the degree °f deta11) The -‘:'

-".SM who 1s in. costant touch w1th the c11ent etther d1rect1y or

: through the contracts manager has to sat1sfy h1m as to the way
Teveryth1ng, 1ncTud1ng the p1ann1ng, 1s carr1ed out In some

'thproaects, 1t was observed that the programme was checked by the
_;cltent S off1ce for approva] before final use on s1te. The PE,

i:hhowever, is not in d1rect touch with -the client and” 1t is onTy
‘_natural that he wou]d not like 1t 1f an outs1der sets up: the

ruTes for h1m when he determ1nes the degree of deta1T of his:

hown network.. A trace of profess1ona1 pride can be detected'1n

'.'th1s argument

t T 3 6. The cost assoc1ated with- each act1v1ty

‘This 1s a var1ab1e atmed at gather1ng comp]ementary

fj'1nformat1on to the prev1ous sub- sect1on about the determlnat1on

'of the degree of deta1] of a network InterV1ews w1th PEs
‘,1nd1cated that most PEs never took the 51ze of an act1v1ty

(1n monetary terms) into cons1derat1on when they were draw1ng _

o a network. Therefore the value aSSOCTated with each act1v1ty

is not a criterion by uh1ch_the&degree‘of detail is dec]ded upon; B



w:f"ifjf.fThe data co]]ected (F1gure 20) conf1rm thas f1nd1ng by the h19h

;?ffpercentage (47%) of PEs who cou]d not te11 the, va]ue aSSOC1ated S

f*:'w1th an average act1V1ty It was made c1ear by the rest that

Li;the group they were 1nd1cat1ng had noth1ng to d° W‘th the deterf:

'ﬁfm1nat1on of deta11 but was ‘an average f1gure wh1ch had a very

wl-f.f;_fh1gh standard dev1at1on As a matter of fact there were respon- o

f???dents who t1cked severa1 groups Indeed the sum of the percen-f L

L féltages exceeds 100 in F1gure 20.

In add1t1on to th1s, mu]t1p1e regress1on equat1ons do not

'Vifconta1n COSTAZ (the cost aSSOC1ated W1th an average act1v1ty). and‘ -

‘ 2fcorre1at1on coeff1c1ents are 10w (+0 14 for PEs and -0. 04 for

' ’i{]"SMs) It seems therefore that this var1ab1e has 11tt]e effect

20 -

:<£1000
: '1000-5000

>£5000
;.No_reply

TCoom > L oo

i

F1gure 20. Cost assoc1ated W1th each act1v1ty




'}ri;'on success in network analys1s app11cat1ons.»-' B

L ,'f;ét] 3 7. The use of sub networks

The maJor1ty of PEs (60%) used sub-networks in al] the pro-.

) h; Jects they planned by network ana]ys1s As seen 1n F1gure 21

-‘f'*vthere were. another 13% who used sub networks 1n some proaects but o

'“i;['not in others fu-‘i ' .__'*{;,,Qf

The use of sub networks has not been thoroughly d1scussed '

:w'7:j;"f'w1th e1ther the PEs or the SMs. The 1dea of tak1ng a cr1t1ca1

":-_‘"part of a programme (no matter whether 1t is. a network or 3 bar-;f: o

.f:ﬂrfchart) and blow it up 1nto a 1arger and more deta11ed programme t'

s not a nove]ty, and to the best know1edge of the author, has

" 60

27

13

‘ A: Yes .
. B: No
C: Sometimes

l Figure-21;‘ Use of sub-networks



5;;;%fia:f,ff;}::~ been pract1sed by a]most every PE or SM Therefore, there is a f
R | \ w; consensus of op1n1on that sub-networks are usefu] too]s whenever

. fa part1cu1ar]y cr1t1ca1 and complex part of a proaect is to be

_ﬂ"bu1lt Th1s fact 1s ref1ected in the regre5510n equat1on for I
"““‘Methods of App11cat1on var1ab1es for PEs.; SUBNNK wh1ch 1nd1cates*,_;uas;
.......... ’ ‘.whether sub-networks are used or not, 1s an 1mportant var1ab1e o
: ‘1n th1s equat1on and supports the fact that PEs are genera]]y 1n‘-' |
z:,.favour of sub-networks Corre1at1on analys1s for SMs does not .
| g'show any correlat10n at a]I, 1mp1y1ng that SMs are not 1nterested

-',1n sub networks as. 1ong as they get a workab]e programme

' ?h.1 3 8. Resource ana]ys1s

- As shown in F1gure 22, resource ana1ys1s has - been carr1ed

o out in conJunct1on w1th t1me ana1ys1s by the maJor1ty of the com-f.._,. |

-,, pan1es (80% in 1966 and 93% in 1971) dur1ng the last five years
.. Most PEs with whom the subJect was discussed made the point that
"J;‘ t1me,ana1y51s;1s-of_much more use if ]tijs-accompan1ed.by,a i
rresource3ana1ysis As mentioned in an ear]ier-section (Chapter'
v, Section 1.3) the usua] pract1ce when draw1ng a network, is to.
-'take resource 11m1tat1ons 1nto cons1derat1on, no matter whether
:resource anaTys1s W111 be carried out.]aterhon, or:not., However, ‘
. most PEs thought.that.network:anaTXSis isdnot CompTete-without‘a-
- resource: ana]ys1s _ -'_ R e
' Th1s way of th1nk1ng sharp]y contrad1cts SMs'! attitude'to
- resource ana]y51s, as ref]ected in regre551on equationshfor-both
“General Characteristics; and all variables. 2ThesefeQUations-_‘- o
show-thattheTessiresource'ana]ysis.is used, the higher SMs'
:;_ success soores are 1ike1y to-be;; Therefore, TIﬁhES which_:s

- indicates whether resouroe'analysis:is_used”or not, is-a governing

i

B~ T e = ey vy & = PR PP L g U R S L L 5 e e B




Resource ana]y51s used in a11 or SOme prOJects R
No resource ana]ys1g T s

F1gure 22 Extent of resource ana1ys1s use

';f*fg factor 1n the SM s case and lts‘lmpact must be g1ven some more
.Q:ﬂihthought | | ' '
L A]though F1gure 22 shows that 937 of the compan1es 1n the
T‘.:sample resource analysed the1r proaects 1n 1971, th1s h1gh _:a¢_;;d.
‘?'Vif1gure 15 sI1ght1y m1s1ead1ng, in that 1s does not shou the o
;-rdaiextent to wh1ch each company used th1s fac111ty It was ;”1f:h£ e
‘Hiﬁposs1b1e to co11ect 1nformat1on to eTuc1date th1s po1nt and the - |
‘fdata is glven in F1gure 23 Th1s d1agram shows that 1n 1971 |
'T_Lon1y 36% of the proaects (1n monetary terms) were p]anned by
1ﬂ‘fut1me and resource ana]ys1s app11ed together. Th1s 1s quate a
| 10w percentage when compared W1th the 93% c1ted ear11er and 1t

I 3;demostrates that ‘resource analys1s 1s not a very popu]ar method-e:jrj-rdﬁ




1966 1971 1976

_Figure 23. Extent of resource analysis use,
S “_'expressed as percentage of turnover

‘andffhétﬁit‘isfnot used as a Standard'préctjce'Whenever time
analysis is carried out. | AS—a matter of fact, only slightly B
cmore than half of the prOJects wh1ch were t1me ana1ysed were

':a1so resource ‘analysed.

The SMs* att1tude to resource analys1s was rather curious.

' One wou1d tend to th1nk that because resource ana]ys1s g1ves a”3

lot of 1mportant 1nformat1on about 1abour and mach1nery 11m1ta—

t1ons, th1s sort of approach shou1d be 1nva1uab1e to Ms. But,

1n pract1ce SMs are extreme1y d1ssappo1nted with resource ana-‘;

lysis. One comment was- "Up. to now, I have never seen a resource

and]ys1s wh1chrconta1ned correct 1nformat1on to ass1st me in my

o decisions“.-_Thﬁs 1ack.ofotrOSt:couo1e&“with the oh_and of f use




A , resource analys1s was carr1ed out for only parts of the proaect .ni'
”j._ at a t1me, or whether the ent1re proaect was resource ana1ysed

T tat the very start.

'-._ necessary, rather than ana1y51ng the ent1re Jjob at the start

of resource ana1ys1s are be]weved to be the ma1n reasons for
| SMs react1ons and for the resu]ts obta1ned in th1s study :Its,¢7”
was a]so thought that th1s react1on cou]d have been caused by -

o the way resource analys1s is app11ed In. order to 1nvest1gate :--1" S

th1s poss1b111ty, a quest1on was asked to f1nd out whether

RESANA the var1ab1e wh1ch 1nd1cates the way 1n wh1ch
’ resource ana]ys1s 1s carr1ed out, is an 1mportant govern1ng s
factor in the case of SMs. Regress1on ana]ys1s between SMs
success scores and Methods of App11cat1on var1ab1es 1nd1cates.
that RESANA is the th1rd 1mportant var1ab1e in the equat1on.
The negat1ve s1gn 1n front of the regress1on coeff1c1ent |
- suggests that SMs success scores are” 11ke1y to be h1gher if

parts of proaects are resource ana]ysed whenever 1t becomes

One 1nterpretat1on of th1s f1nd1ng, as expressed by most E __ﬂ‘

SMs in the feedback survey is that the resource ana]ys1s B
~ carried out at the pre-contract stage 1s too often found to be
.1naccurate.. As a matter of fact as ment1oned in the CIRIA
report, (Append1x A) the amount of .information ava11ab1e at the _
start of a proaect is genera]ly 50 11m1ted that in most SMs i
op1n1on resource analysas of the ent1re JOb results in noth1ng
= more than an educated guess. And s1nce frequent updat1ngs are
| d1s11ked by the maJor1ty of SMs the 1dea of hav1ng a 1oose

resource programme- at the start of a- proaect and of mod1fy1ng 5

| it accord1ng ot the 51tuat1ons that arise as the Job progresses,.”




N; ’:;Lf1s apparent]y not acceptab]e to them ' SETT
| ff”' RESANA 1s not a govern1ng factor in the case of PEs, and
e'Lﬁthe corre]at1on coeff1c1ent is +0 23 A]though th1s 1s not a.
‘ﬂfi"h1gh corre]at1on coeff1C1ent the pos1t1ve s1gn suggests that
thﬂL'PEs are-in favour of resource analys1ng the ent1re proaect at

"a":the start of the JOb contrary to what SMs would prefer

: F1gure 24 shows that there has been a steady 1ncrease in ,~,""

"the number of compan1es who resource ana?yse the ent1re proaect

' ie;i,at the start and a consequent drop in- compan1es who ana]yse ‘_:"

o _parts of progects at a time. ' It 1s s1gn1f1cant to observe that

L*r;‘about 25% of the compan1es have used e1ther method accordlng

L

T

------

------

wh01e proaect at the start

N “Combination .
_ ./’ Parts of proaect at a t1me

- Figure 24, Kind of resource analysis.
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'*fr:;%ﬁifa’£hé”béftfcuiaf eaﬁditiahs'afffhé3prbjebts' Hav1ng stated

'-fj,ffth1s faet.‘1t is. also worth not1C1ng that PEs expectat1ons _‘“

: ”‘f?ffor the’ future 11e in ana1y51ng Parts of Proaects as a rout1ne. B

f‘wh1ch 1s more in 11ne w1th SMs! requ1rements.

There are three ma1n p01nts that emerge from the above- f"°?5d”'

'“a”hstated f1nd1ngs. F1rst1y, 1t seems that PEs have resource

3J'“[analysed a 1arger proportion of ent1re proaects in 1971 than

- _ynthey d1d in 1966 desp1te the fact that SMs open]y show pre-';"

el ;ﬁhfference (and th1s 1s ref]ected in the f1nd1ngs of stat1st1ca1

. analyses) for resource ana]ys1s carr1ed out for parts of proaects."

N dyiTh1s fact 1mp11es that PEs genera]]y 1gnored SMs requ1rements EE

"y_1n the past f1ve years. Second]y, there is. a good 25% of PEs

ffdwho use e1ther of . the two systems accord1ng to. preva111ng

. cond1t1ons. This is an 1nd1cat1on that PEs are d1scr1m1nat1ng

"‘,among systems and 1s encourag1ng as: far as the future of network

analys1s is concerned Th1rd1y, PEs expectatlons for the future;

*V:H-gshow that they th1nk there w111 be a small 1ncrease in. the pro-~

'port1on of proaects wh1ch are resource ana]ysed part by part

‘eff:Th1s 1nd1cates that PEs are nowadays more concerned with SMs s T

attitudes and react1ons, and that they are beg1nn1ng to try to

. synchron1ze what they are do1ng and what SMs expect them to do. N

1 4 _pp11cat1on of the techn1que

' Th1s sub sect1on cons1sts of var1ab1es wh1ch give 1nformat10n

about var1ous procedura1 aSpects both on 51te and at. the plann1ng

department

1 4.1, Log1ca1 plann1ng and control

In the pre11m1nary survey 1t vas observed that a number of il;-



‘Acompan1es used network ana1ys1s to ass1st them 1n the 1og1ca1 f5;jkl"u'zi
'fhfa”ptannlng of the JOb and that they d1d not exp]o1t at a]] the
‘??m{d:contro] capac1ty dur1ng the course of construct1on. These
"if;icompan1es regarded network ana]ys1s as a too] to help’ them 7
hi',djunderstand and more eas11y v1sua]1ze the 1ntr1cate re]at1onsh1ps.
Vf:;f- among act1v1t1es, but not as a control techn1que to be used ”_';‘
.Vﬂttndur1ng construct1on A]though theoret1ca]1y speak1ng, one of
'¥7;h.the b1ggest advantages of network ana1ysss is accepted to be 1‘f
.-1ts potent1a1 capac1ty for control, 1t was thought that the .
L V1ew expressed by the compan1es ment1oned above cou]d be valid .
;‘, f1n certain s1tuat1ons and that 1t shou]d be taken 1nto t;ﬁﬁ;__'
- conSIderat1on. | | g
The resu]ts are g1ven 1n ngure 25, It 1s noted that in
a”;_]966 14% of the compan1es app11ed the v1ew expressed above.
- In ]97] however, the maJor1ty of compan1es (73% of them) used
'7': network ana]ys1s for plann1ng and contro] purposes, 27% of them SR
used e1ther ohe of the two systems depend1ng on preva111ng )
‘cond1t1ons, and f1na11y, there were no compan1es who used net- |
"',:work ana]ys1s for p]ann1ng purposes on1y The genera1 trend —{ :
cons1der1ng the expectat1ons for 1976 as wel] —-1s towards a
'_more 1nd1scr1m1nate use of network analys1s for p]ann1ng and
"control purposes. | SR
; LOGPLA, the Var1ab1e wh1ch determ1nes whether JObS are
contro11ed as we]] as p]anned by network ana1y51s, has a very
'thlow corre]at1on coeff1c1ent w1th PEs' success scores (+0 05) _
e However, 1t has a coeff1c1ent of +0. 30 for. SMs wh1ch 1ncreases_
: the 11ke]1hood of SMs success scores to be h1gher 1n cases

'where network ana]ys1s is used for p]ann1ng and control purposes.



% 1

0n1y 1og1ca1 p]ann1ng in al] proaects B

Y Logical planning + control in some proaects, -:::j
~.and only log1ca1 p1ann1ng in others : o

Dnly log1ca1 p]ann1ng + contro] in a]i proaects‘

F1gure 25 Log1ca1 plann1ng and contro]

“hTh1s resu]t s 1n 11ne w1th ‘the trend observed 1n F1gure 25 and‘
| Jthere 1s consensus among respondents that, 1n the future, the
'fhlarge maJor1ty of JObS p]anned by network ana1y51s W111 a]so beh
.',controlled by the same techn1que. Dav1s s f1nd1ngs (29) that
 the maJor1ty of "very successful“ f1rms in h]S samp]e had used

.ffnetwork analys1s to plan and contro] the1r Jobs, is supported

-,f-.by these resu1ts. -

. _1 4 2 The status of the‘plann1ng department

_ One of the resu]ts that. emerged from the case study .
L (Chapter II Sect1on 3) was that the 1ntroduct1on of network
-r‘ana1ys1s had 1ncreased the author1ty of . the p]ann1ng departmentv"

"and that consequent]y SMs author1ty was reduced PEs had
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L assumed the ro1e of a contracts manager and had started fl*il”l'}

' mon1tor1ng progress on s1te and report1ng 1t to the d1rector

B j.*"mn charge of contracts-i It was observed that th1s change of ‘:hf g

| iempha51s in author1ty wh1ch was attrlbuted to the 1ncreased use

of network ana]ys1s by both s1te staff and p]ann1ng staff had

h:,;-caused cons1derab1e uneas1ness 1n both s1des SMs comp]alned

‘”ffbecause they were not the boss on’ s1te any more, and because

there was a PE who v131ted the s1te from t1me to t1me and put

L pressure on them to- st1ck to the programme, PEs comp1a1ned

"fl-'because contracts managers were 1nterfer1ng w1th the1r JOb

- The s1tuat1on had reached a crisis stage and. a]though there

a'was no open dascontent on the part of the s1te staff (because, :
"f:after a11, the contracts manager S roTe was. be1ng 1ntegrated |
l1nto the PE' s), there was a contqnuous discussion among PEs who
usua]]y d1sapproved of the contracts manager's existence, |
There was an open campa1gn to. get rid of contracts managers for .
"good and ‘instead, to 1et PEs absorb the contracts managers
_funct1ons | | 7
“This s1tuat1on wh1ch eventual]y turned out to be a spec1a1
cases, or1g1nated a quest1on to f1nd out what sort of author1ty
.the planning department had on the s1te staff. Llateral authority
means that the p]ann1ng department is used as’a; staff department
. wh1ch offers its serv1ces to d1fferent proaect managers if and/or .
- when they want.1t. It plays a consultat1ve ro]e and has no
direct.power to tnf]uence decisions.  Its respon51b1]1ty is
' h'restricted'to the correctness of the netWork and_the calculations;
and does not:cover delays and overruns.on site. nIhtthis'case the

real direct authority Ties with the SM.




The resu]ts d1d not conf1rm what the case study had

' flt_lmp11ed It was found that a11 the p1ann1ng departments in a]] |

S ”uﬁ*the compan1es (100%) had 1atera1 author1ty and merely prov1ded

R serv1ces to progect managers . It is obv1ous that no. regress1on

'equat1on 1nc1udes th1s var1ab1e and the correlatlon coeff1c1ents L

- ,‘w1th success scores are n11 Th1s var1ab1e. therefore, turned

'T'ffout to be a spec1a1 case for the case study cons1dered and it

1“,:;can be sa1d that 1t has no effect at a11 on success scores. r;._,“'

"rql 4. 3 Correctness of t1me est1mates.'

The est1mat1on of act1V1ty durat1ons is’ a cr1t1ca1 operat1onjtl
| f1n the preparat1on of a network As ment1oned ear11er (Chapter o

.”V ‘Section 1. 3 4) the number of peop]e (SMs, sub contractors,_etc)fl"

fIconsu]ted by the PE dur1ng thls process does not’ seem to be - |

.n1mportant but 1t is be11eved that the usua} correctness of
.:these est1mates 1nf1uences the users’ trust in network ana]ys1s |
-to a 1arge extent . _ _

- The data col]ected (F1gure 26) show that there were a 1arge '
f_percentage of compan1es (36%) where . t1me est1mates vere always
1ncorrect The proport1on of compan1es where t1me est1mates were.
'a]ways correct was on1y 28%. It seems therefore that the process
“_of determ1n1ng how long an act1V1ty is go1ng to take under given.
cond1t1ons, 1s a d1ff1cu1t Job, and that in many. cases 1t
produces unre11ab1e act1v1ty durat1ons ‘-7

The data g1ven 1n F1gure 27 show whether 1ncorrect time
esttmates were opt1m1st1c or peSS1m1st1c It 1s not surpr1s1ng |
to see that the maJor1ty (70%) of the compan1es where durat1ons ‘

were not e51mated correct]y were on the opt1m1st1c s1de. ;The

-estimates of the rest (30%) of the companies were somet1mesl:':'
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'.7H1;ﬂ A]ways corvect’ SRR
; -,l 2. Somet1mes correct, somet1mes 1ncorrect ‘
3. Always 1ncorrect ‘

B 'FigUfe_ZB.'ACbrrectness'of_fime estfmates- |

70

- 30

A Pess1m1st1c

~ B: Somet1mes pessam1st1c, somet1mes opt1m1st1c
C: Optimistic

Figure 27. Nature of incorrect time_estimétes_'



:'f'?ftipe551m15t1c and somet1mes opt1m1st1c. Th1s can mean that the' ;:f'f’:ft”ﬁ

ST P

“tsqumpre551ve de]ays reported 1n the study on "Rece1pt of Informat1on
he‘:'by Contractors" (See Appendlx A) are caused by these opt1m1st1c '
o ”Test1mates.f It can a150 mean that these est1mates are generally fjﬁ;'-
srdopt1mlst1c because most act1v1t1es are de]ayed due to uncontro]-';:lf.
’thIable reasons, such as unforeseen weather cond1t1ons, unpred1ct~jfdsf'ﬁ
' Jéy:i:able deIays in the de11very of mater1als str1kes or. other 'i_ |
ffaflabour troub]es, unexpected s1te cond1t1ons,_and a Iarge number f"“
:fflifof var1at1on orders ' It seems therefore that it wou]d be qu1te'_‘tf
a;:d1ff1cu1t to seek a causal re]at1onsh1p between the correctness 7 o
. dof t1me est1mates and the de]ays 1ncurred during construct1on. R
l‘?‘-lfThe re1at1onsh1p seems to work both ways. ESTIMA wh1ch measures.
P the correctness of t1me est1mates,1s not 1nc1uded in any reg- -
'i.d_ ress1on equat1on, but 1t is negat1ve1y corre]ated to both PEs
"and SMs' success: scores ( 0 24 and -0. 43 respect1ve1y), wh1ch
"'means that success scores are’ 11ke1y to be h1gher if t1me
. est1mates are 1ncorrect A]though not very large, these
: "'coeff1c1ents shatter a]] of what has been sa1d in the f1rst
ﬂ paragraph of th1s sub-sect1on and deserve some more exp1orat1on._‘
h- A poss1b1e way of exp1a1n1ng th1s f1nd1ng is- g1ven in ‘the
:”f0110w1ng three paragraphs.

1 f'1; The fact that the 1arge maJor1ty of 1ncorrect est1mates are

‘opt1m;st1c suggests that incorrectness is poss1b1y related
“to'the trequent occurance of delays due to uncOntro]Table
events, or tO the PEs natural tendency to opt1m1ze in the

' ..absence of contrary evidence.

2. It was observed 1n'the study on "Receipt of Information byhﬂ B

Contractors“‘(Appendix A) that to open a c]ain‘file'at‘the A




_ .y?f;.start of a proaect had become a rout1ne Job 1n most compan1esa:_f‘1fi5
“"?jlﬁllThe ma1n survey showed that v1rtua11y a]i PEs and SMs (100% j .;i;f‘}
'f‘and 94 4% respect1ve1y) regarded network ana1y51s as a. better )
1‘+-stool than convent1ona] p1ann1ng techn1ques when c1a1ms were
a‘"?:;negot1ated Furthermore, 1t has been determ1ned that th1s
: B fr;qua]1ty was used qu1te frequently 1n rea1 11fe 51tuat1ons, as i*:
| ' ':shown in. F1gure 28 and in the folloW1ng examp]es.n Two of the‘, -
;"s1tes v1s1ted were awarded a 1onger proaect durat1on, 1n the 'hh
”farst case, because they were ab]e to show better on a net- _”'
' th'work the 1mp11cat1ons of a 1ate de11very of re1nforc1ng barsre
”r;due to a nat1ona1 shortage (Company No. 10), and in the _
.‘h ;second case, because they were ab]e to show by us1ng network
E ,anaTys1s, the effect that a comb1nat1on of bad weather, 1ack :

V‘Of 1nformat1on, and add1t1ona1 work’ had had on the overa11

i ,'durat10n (Company No 15)

'SeidO“’ | '. -
_.LSometimes_"

Often

Aheys

 HNever

. Fiqure 28. Frequency of cases where claims for de]ays are
- determined and ver1f1ed more eas11y by network
ana]ys1s '




7f§,§:; It fo]]ows that the resu]t of the correIat1on ana]ys1s can
‘f'?fmbe exp1a1ned by speculat1ng that delays due to uncontrol]ab]e
”h_?events and/or due to PE s tendency to. opt1m1ze in the absence
‘a'?‘_"of suff1c1ent 1nformat1on are unavo1dab1e° that these cause
?‘_:t1me est1mates to be opt1m1st1C‘ and that thas 1n turn, f _
r'.”'_icauses contract1ng compan1es to negot1ate c]aams from an .:ax‘hlx.‘

'-:advantageous pos1t1on._, f'f-;;thfff[;ﬁf'f e

*f] 4 4 S1te knowledge of f1oat va]ues assoc1ated w1th each
| F]oat 1s accepted to be one of the b1g advantages of network

‘ r'ana1y51s over convent1ona1 techn1ques. It g1ves an 1mplementat1on

| i.t'flex1b111ty that S0 often 1acks in bar charts However, it is: an .

: extreme]y de11cate task to ass1gn act1v1ty start dates by tak1ng
':: float va]ues 1nto cons1derat1on. There are a number of methods DR

' wh1ch assist the PE in determ1n1ng how to use float and these are

o dealt with 1n an earlier sub—sect1on (Chapter v, Sect1on 1.3.1).

AN of these methods show as a f1na1 resu]t how much f]oat there B

".15 at the start or at the end of each act1v1ty In cases where
- the ent1re set of resu]ts are sent to 51te, a number of people
'h'such as the M, foremen and gang 1eaders become aware of the

"ex1stence of these slack t1mes. As stated ear11er 1n th1s .“d,

'] _paragraph the. a1locat1on of. f1oat is a de11cate matter but its

_1nterpretat1on 1s also as de11cate, because 1t needs good know—
: c _1edge of the pr1nc1p1es and is: 11ke1y to cause’ enormous harm in
 case it is wrongly 1nterpreted - | “ _ |
”The caselstudy, the pre]1m1nary_SUrvey'and'the matn_surueyrll
‘_showedsthat PEs' chronic fear was that.f1oat would be misunderstood:t'

“on site. 'This is a we]]‘foundedifear; because, especially in. - '-;_ -



'-'networks hav1ng a large number of act1V1t1es in- ser1es rather ,'f-

‘"5:r:than 1n para11e1, the consumpt1on of f]oat in- the f1rst few
'a act1v1t1es can cause al] the rema1n1ng act1v1t1es to become -
'ﬂkﬁcr1t1ca1,_and the probab111ty of comp]et1ng the job on. t1me can
iube reduced con51derab1y Th1s observat1on brought up the 1ssue ”-,h
'ﬁ:T%;{whether sxte staff shou]d be alIowed to see f]oat values tr |
-'~t-assoc1ated W1th each act1v1ty, or whether on1y the f1na1 schedu]e:?

shou]d be 1ssued for s1te use

The data c011ected show that (Figure 29) every SM in a1most L D

tf* a]l the companles (93%) was aware of float va]ues.- Cons1der1ng
ha:that SMs in 87% of the compan1es were 1nvo]ved 1n the preparat1on"‘

RN
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7
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| Figure.29; Site knowledge of f]oat"aespgiated_With each activity -



::iﬁgfz;of the network (See chapter V Sect1on l 3 4), th1s result can )
?wabe accepted to be normal s1nce most of them are expected to ;]jh:?:{“ﬁhf%”

'dwgffol1ow up the resu]ts of the network calcuiat1ons. The number |
"f'of compan1es who d1sc1osed th1s 1nformat1on to foremen was much ”ﬂ‘ |
*e~]ower (57%), and those who 1et the gang 1eaders know as we]l BTN Pt

':k{wwere pract1ca11y n11 (7%)

SITEFL wh1ch 1nd1cates the number of persons aware of f1oat

'QVjvalues, does not appear 1n any regress1on equat1on Corre]at1on

'-Affcoeff1c1ents, however, 1nd1cate that success scores for PEs and

| “d SMs are 11ke1y to be h1gher when 1ess people on s1te are aware

- of float values ( 0 31 and 0 4] respectxve1y) It 1s

:'f _1nterest1ng to note that the SMs coeff1c1ent 1s also negat1ve

'11mp1y1ng that they are as worr1ed as. PEs that m1sgu1ded 1nter-. _
'i ; pretat1on wou]d result in relaxat1on and wou]d consequent]y cause
_'delays in act1v1t1es to come.3- o |
Interv1ews W1th SMs 1n both the pre]1m1nary and the main -
-surveys 1nd1cated that most (not a11 however) SMs had a c]ear
-'1dea of the 1mp11cat1ons of us1ng f]oat arb1trar11y The1r |
o worry that f]oat wou]d be m1sunderstood extended not on]y to
_foremen and gang 1eaders but espec1a]]y to sub- contractors.
-7 Ina few cases the author was told by the SMs that they had been
i_accused of bad 1ntent1ons because they had forced a sub contractOr
- to start an act1v1ty on one date while they cou1d have 1et h1m '
. lstart at a later date. One M (Company No. 14) made it clear
that, in the 11ght of h1s past exper1ence, “he never shows float
_fva1ues to sub-contractors. | |

It seems therefore that there is more good than harm in

1ett1ng the SM know how much float is assoc1ated w1th each
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"‘ffi[fact1V1ty, because after a]] he 1s the one who manages the s1te f‘“fi‘ :

'zltand makes the dEC1510nS wh1ch more frequentIy than not, re]y

‘ 3fffqu1te heav1]y on h1s know?edge of f]oat There‘1s however

*u]'ev1dence (both stat1st1ca1 ev1dence -negat1ve correlat1on

. coeff1c1ents- and ev1dence gathered dur1ng 1nterv1ews) to support o

o the v1ew that s1te staff members other than the SM, and sub---'*

| 5”;:contractors representataves shou]d not be 1nformed about float

"”3;va1ues, espec1a11y about those aSSOC1ated with. the1r own

‘f";\act1v1t1es The ]1ke11hood of the1r m1s1nterpret1ng 1t and

:;*rirelax1ng was. thought by respondents to be extreme1y h1gh Th1s ,
fV1ew is’ re1nforced by the answers to one of the quest1ons in the
"'1ast part of both quest1onna1res ask1ng whether float made people.-
opelax, t111, in the end every act1V1ty became cr1t1ca1 _The‘;

'5dl'average answers shown in F1gure 30 1nd1cate that SMs were more

= worr1ed about the1r foremen, trades foremen gang 1eaders, sub--
.'contractors, mater1a1 flrms, etc s than PEs were about the s1te |

S 4 general

-Sometimes :
-Ajwaysﬁl .

~Se]dowa

-Neveruf;‘rf-' -
LOften’

T

~ Figure 30, Frequency of cases where f]oat makes peop]e re?ax,

‘;'t111, in the. end every act1v1ty becomes cr1t1ca1




-“°;";il4.5 Re11ab111ty of the flrst network

Th1s quest1on was 1nc1uded 1n the quest1onna1re 1n order o
'fi't:to 1nvest1gate al]egat1ons that the Iate rece1pt of 1nformat1on s |
*ufp;”by the contractor renders the JOb of prepar1ng a network very ; :d:-f_f{d
Jid1ff1cu1t and sometlmes 1mposs1b1e Indeed many respondents f.:_l"'
“;2fjhf1nd1cated 1n the prel1m1nary survey that the f1rst network drawn L. |
y'se'at the start of a proaect was genera]ly 1ncomp1ete, fui] of 5h:_3_ [].‘.
';f ;_w11d1y est1mated 1nformat1on, and- that it would not be a ,';gl.f f;hx R
',.re11able network to. ‘work w1th _ . ': | o _- |
| It is true that the construct1on 1ndustry suffers of what
-}:has been labelled as “bad commun1cat1ons" between profess1ons.
':The unt1me]y 1ssue of 1nformat1on by arch1tects and/or consu1t1ng

}°ﬁ'j; “feng1neers is on]y part of th1s prob]em, but it 1s ‘an- 1mportant

\
\
\
\
\
"dpart wh1ch has ser1ous repercuss1ons on aspects 11ke p1ann1ng o - l
'7pand est1mat1ng | | - L
~In the small samp]e of contract1ng compan1es 1nvest1gated
'.',m the CIRIA study (See Appendix A), it was found that 30% of - ‘
:_the original “drawings on average were rece1ved after activity
start dates. Start1ng from the point that an act1V1ty cannot_"
-start without the receapt and exam1nat1on of 1ts or1g1na]
.fdraw1ngs by the site staff, it may be suggested as it is in’
r'the CIRIA report, that draw1ngs are rece1ved on t1me, but that
:_act1V1ty start dates have not been updated There is undoubted- |
'h]]y some truth in th1s hypothes1s but th1s does not ru]e out the -
- fact that, 1n genera1 a Iarge number of draW1ngs are 1ssued 3 -:1‘ '
'hfa1r1y close to the act1v1ty start dates. - P :i S
o . The fo]1ow1ng three examp]es (Compan1es No 5 6 and 9) -

'"jlllustrate how much des1gn 1nformat1on can. change dur1ng the '



i 'course of construct1on. In the f1rst examp]e, there were: a

; progect

"rF;tota] of 700 var1at1on orders 1ssued dur1ng the construct1on of | fc:;tfff?
L,iia £7 7 m11110n off1ce block w1th a contract perlod of two years.,d" |
"”;rThe second exampie was an undergound construct1on and the total i:-7ff'h.
--_1'proJect durat1on was extended from 190 weeks to 250 weeks by thew'r:ii'.
- ‘_-g5c11ents because of add1t1ons and a]terat1ons dec1ded dur1ng the ?‘;;_ﬁa'i
?‘rh.h:course of construct1on.: F1na11y, the th1rd examp1e was a res1dence7;;;}?

“T‘block and the contract va]ue of over £1 m1111on was cut down to’

: © Tless | than 1ts or1g1na1 va]ue due to a1terat1ons. These examp1es"

together w1th the add1t1ona1 three g1ven 1n ‘the CIRIA report,,

:'1~re1nforce the argument that the probTem of rece1v1ng ‘the right -
'i.k1nd of des1gn 1nformat1on, W1th the r1ght k1nd of deta11, at N
"P_the r1ght time is qu1te a common and ser1ous prob1em - The data

"< : col1ected dur1ng the ma1n survey 1nd1cates further that th1s

prob1em affects the re11ab111ty of the first network F1gure 31;

.. shows that the 1arge maJor1ty of the compan1es (97%) did have
f‘_th1s problem in certa1n progects depend1ng on c1rcumstances,:

| ‘27% answered that the1r ftrst network was never re11ab1e in any

The serioushess of the 51tuat1on can a1$o be seen in the

r;results of the mu1t1p1e regress1on ana7y51s carr1ed out between B

PEs success scores and Methods of App11catlon var1ab1es

]STNNK wh1ch 1nd1cates whether the f1rst network is: regarded as
re11ab1e or not, occup1es the th1rd 1mportant p]ace in this -
regression equat1on. The regress1on coeff1C1ent is pos1t1ve and

therefore.suggests that the'PEs success scores are 11ke1y to be.j :

h1gher if there 1s enough des1gn 1nformat1on to construct a - =

re11ab1e network at the start of a progect



A: Yes
B: Somet1mes
C:. No

e Figure 31. Unreliable first network o
N © . due to insufficient information

Th1s, 1n 1ts own is not a var1ab1e that is dlrect]y re]ated

" f_to network anaTys1s because the late rece1pt of 1nformat1on

L ex1sts no matter what plann1ng techn1que is used. However,_ -

network ana1ys1s be1ng by its very nature, a more orecise and-:"
't-usually more deta11ed techn1que than convent1ona1 ones, it is
_most affected by th1s shortcom1ng of the construct1on 1ndustry

Th1s f1nd1ng has 11tt1e to suggest for the 1mprovement

1‘¥of network app11cat1ons apart from the obv1ous recommendat1on

that most draw1ng 1nformat1on must be received at the t1me of
‘plann1ng Th1s, in turn, p01nts out that<research 1nto the
| causes of late issues of draw1ngs wou1d be very va]uab]e and

- wou]d have qu1te 2 bear1ng on network ana1y51s app11cat1ons as ‘ -_:f



"1“;f5fwé11 It must however be ment1oned that dur1ng the CIRIA

”h*f'ﬂdelayed draw1ngs but found the exerc1se extreme]y d1ff1cu]t, 1f"f

f;,tnvest1gat1ons the author tr1ed to flnd out the causes for ,-h o

'}f_not 1mposs1b1e to carry out As a matter of fact, as stated 1nifn'g:'-f

lﬂrthe report, ‘the who]e 1dea was. dropped because of t1me d ff

“ﬁrr;j11m1tat1ons._lsf o

”‘;71;1 4. 6 Hlerarch1ca1 report1ng

e .

Espec1a11y 1n cases where computer programs are used for :

. network ca]cu]at1ons there is the poss1b111ty of se?ect1ng ‘the

:Q;ffamount of deta11 in pr1ntouts, and therefore the poss1b111ty to,f"

present 1ncumbents of . d1fferent poS1t1ons 1n the h1erarchy, with-

L reports conta1n1ng the r1ght amount of 1nformat1on ~ For examp]e S

it s poss1b]e for the contracts d1rector to have a report on _"”

PR the 1ate and cr1t1ca1 act1v1t1es whereas the SM w111 rece1ve

) .every sort of 1nformat1on re1ated to every s1ng1e act1v1ty.

s This 1s ca]led “h1erarch1ca1 report1ng“ and s accepted to be an -

advantage over convent1ona] p]ann1ng techn1ques
The data co11ected and shown 1n F1gure 32 indicate that 57%

' of the compan1es contacted used reports conta1n1ng se]ected

”'-l1nformat1on for d1fferent h1erarch1ca1 1evels in the organ1zat1on

It seems that th1s fac111ty wh1ch recelves a 1ot of support 1n _
" the current 11terature is not fu11y exp]o1ted | ”
The corre]at1on coeff1c1ent for PEs (+0 28) suggests that __'
h1erarch1ca1 report1ng increases the chances of hav1ng h1gher
success scores. - HIERAR wh1ch indicates whether h1erarch1ca1
report1ng is pract1sed or not also appears in two regress1on

equat1ons for Ms. In the: f1rst analyS1s between SMs success¢>y:-f

" scores and Methods of App11cat1on var1ab1es, 1t is 51tuated at'




" Figure 32.. Hierarbhicaitrepdrt{ngfi1:' '

" the bottom of the tabTehOf inporténoe'end has a positive

-~ .. regression coefficient, meaning that SMs' success scores are =

71ike1y to be higher'if hierarchica1 reporting is-carried out
:._The second multiple regre551on equat1on that conta1ns HIERAR

Js the result of the ana]ys1s carr1ed out between SMs? success _a”f
_ scores-and all the var1ab1es taken together..-Aga1n, 1t is

s1tuated in the bottom ha]f of the tab]e of. 1mportance, but thls h-
ﬁ;t1me, the s1gn of the regress1on coeff1c1ent is, negat1ve, 1mp1y-

h‘1ng the opp051te reason1ng made for the first resuTt

Accord1ng to stat1st1c1ans the reason for these conf11ct— '
1ng resu]ts 11e 1n the second ana]ys1s it 1s 11ke1y that one

: ;'Of the var1ab1es added in the: second analys1s 1s h1gh]y



',4153-

‘"‘:f.igﬁgorre1ated to HIERAR, caus1ng a h1gh 1eve1 dependency, wh1ch in ji-?17'*¥

‘,ofturn forces HIERAR to change its sign.- That 1s why, on. the -

:hFVYt'f_recommendat1on of stat1st1c1ans the result obta1ned 1n ‘the t;‘-f'&a-f'af

P ‘i,];S Econom1c factors

1;idsecond ana]ys1s has been 1gnored It seems therefore, that

a'dw'h1erarch1ca1 report1ng 1s 11ke1y to enhance success.'

Th1s sect1on conta1ns two var1ab?es and 1s on]y a crude attempt

' 1f3 to determ1ne to- what extent network ana1y51s 1s econom1ca11y v1ab1e ‘

and to what extent thls affects success in network app]1cat1ons..-lt |
fw1s a crude attempt, because the two quest1ons used for th1s purpose

".do not form a strict measure of econom1c v1ab1]1ty as such The '

=f;r'f1rst quest1on was d951gned to f1nd out how much network analys1s

costs 1n terms of percentage of the tota1 progect cost And the :
,,second questlon a1med at some sort of subgectave assessment of

d network analys1s 3 effect on the overa]] company prof1tab111ty

o 1.5: 1. The cost of u31ng network ana]ys1s. o
) .. Ana]ys1s of the 11terature (See Append1x c, Part 1) 1nd1cates
-that the cost of p]ann1ng by network ana]ys1s var1es between 0. ]
and 5% of the total proaect cost This range was d1v1ded 1nto _-*
'f0ur groups and respondents vere asked to t1ck the group in wh1ch
t_‘f they thought the average cost of the1r network analys1s
' appllcat1ons 11ed |
| t Accord1ng-to the resu]ts shown 1n F1gure 33 83% of the |
'_iPEs 1nd1cated that network ana1y51s cost 1ess than 0.5% of the -
"total project: cost, whereas the rest (17%) 1nd1cated that 1t

: cost sllghtly more, between 0.5 and 2%. There was no company

_where the cost of network analysis exceeded.z%.of'the_tota]f" |
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F1gure 33 Cost- of using network ana1y51s as .
percentage of tota] proaect cost

| proJect cost
' Exam1nat1on of the regreSSTon equat1on between PEs success
:.scores and Methods of Appl1cat1on var1ab]es shows that CDSTNA
- | ' | 'whlch g1ves an idea of the average cost of US1ng network ana1y51s,
' has a negative regress1on coeff1c1ent, 1nd1cat1ng that PEs
‘success scores are ]1ke]y to be h1gher if the cost of usang net-
- ‘work ana1y51s is as 1ow as p0551b1e . A caut1ous 1nterpretat1on '
'”.f | 'T“,: of th1s resu]t is that PEs are very much aware of the cost 1mp11—.
| | _cat1ons of the techn1que they are u51ng The ]ower but again
- pos1t1ve corre]at1on coeff1c1ent for SMs' success scores (+0 13)

B 1nd1cates that th1s awareness had not deve]oped to the same

- extent in SMs.



"ffff115'2 Economic Just1f1cat1on for using network ana]ys15°'#'*:'“ﬁ}{ o

Thls quest1on was a1med at f1nd1ng out what PEs thought

‘nffof network ana1y51s 1n terms of 1ts contr1but1on to the overa]l

':, prof1tab111ty of the1r company Is network ana]ys1s worth 1t?

“T‘rffﬁ_Does 1t rea11y 1ncrease prof1ts? Or is 1t Just another techn1quelh§; o

-”:}rwhlch has no more effect on prof1ts than any other plann1ng

| r'ﬂf.fgust1f1ab1e?""”

Lﬂ:tk5ftechn1que7 In br1ef, is the use of network ana1y31s econom1ca11y G

F1gure 34 shows that 57% of the p1ann1ng eng1neers found the :

"t_use of network ana]ysas “often"‘and "always“ econom1ca11y Just1f1-.:¥, :

o ables 21 found it “seldon" justified the cost incurred, and

BN

a . 22

.18

:Always
- Often.
Seldom
Never
Don't know

Cmwowx» -

Figure 34, Economic justification of the use of network amalysis




E 2é%ﬂan§weredr"bontt know". f Furthermore, lt has been determ1ned

htthat whzle 75% of the PEs and 89% of the SMs expected to reduce:'
”b¥fthe1r proaect costs by u51ng network analys1s, the average of |

‘ffach1evement in, real Iafe 51tuat1ons was 1ess than “somet1mes" L '

g '.5?f;;;for both respondents (F1gure 35)

T 7lsometimes ..

. |

L"*ﬂefFigureh35;h Frequency'of‘caseé where project costs are reduced’

”'_ Desp1te the fact that there is such a w1de negat1ve '
{d1fference between expectat1ons and’ ah1evement on’ that matter,
B and a]though 22% of the PEs do not even know whether network
ana1ys1s IS econom1ca11y Just1f1ab1e or not, it 1s 1nterest1ng |
;, to note that the use of network ana]ys1s has not been d1scont1-

> ‘nued in any of theucompan1es. In a survey carried out 1nAUSA,

f*: the Bureau of Bu]ding'Marketing Research‘(56) asked respondents

-Jf to speC1fy how. much saving they wou]d expect from us1ng networko_y*

' _ana1ys1s.. The average expected sav1ng for. CPM was 4, 8 of the

i:tota]_proaect costs._‘Yet, only very few compan1es in Davis'sl_g.




5Jfr?tsurvey (29) reported def1n1te cost sav1n95-; FQEtHEEmbreafa | .
'*'f?fsurvey by Booz A]]en App11ed Research Inc. (39) 1nd1cates that
Afeconom1c cons1derat1ons are not a maJor deterrent to network
‘;:ana1ys1s use.. It seems therefore that the f1nd1ngs reported
“d'pfjn this sub-sect1on are con51stent w1th the f1nd1ngs in var1ous
-d;;;zdilg?fsurveys that econom1c Just1f1cat1on is d1ff1cu1t to. prove 1n , ftjﬁ“*‘t

” fé;fterms of short—term 1mmed1ate cost sav1ngs. ._f}};f“j

ECOJUS wh1ch measures econom1c Just1f1cat1on does not
fhfappear in any regress1on equat1on and corre1at1on coeff1c1ents

‘“';yare extreme]y sma11, 1mp1y1ng that thls varaab]e does not affect | H,>

‘ :,success as measured by the quest1onna1re It must be empha51zed
' .that success was measured by means of a ]1st of 20° advantages

. fphand 14 d1sadvantages wh1ch were a]] we1ghted accord1ng to the1r

'f1mportance as perce1ved by respondents “The system used there-

: afore a large var1ety of tang1b1e and 1ntang1b1e aspects wh1ch

“”fcontr1bute to a greater or- Iesser degree towards overa]] eff1c1ency"
r:"and prof1tab111ty; 1t was de11berate1y not based so]e]y'on econo—
yh.m1c data, s1nce th1s wou]d be 1mpract1ca1 and perhaps 1mp0551b1e
_,(See Chapter II Sect1on 2 2) The fact that there is no o
- corre]at1on between success scores and ECOJUS does not hinder =

o the use of the- system deve]oped 1n-th1s study for two reasons:
‘f'u'a) Economlc 3ust1f1cat1on is extreme]y d1ff1cu1t to prove. |

5 :_Furthermore respondents who . answered th]S quest1on made 1t
'tabsolute1y clear (as was the case with respondents 1n-other
:“surveys ment1oned 1n thlS sub-~ sect1on) that the1r answer was-
"ent1re1y 1ntu1t1ve and not based on any concrete ev1dence

*:b) The measurement system used in th1s study cons1ders a 1arge

e



number of cr1ter1a wh1ch are aI] condUC1ve to h1gher eff1c1ency

h;fqﬁ and prof1tab111ty. R

.




"' Planning engineers"
- success 1s likely to be greater when:

”The"f611ow1ngdmu1tio1e regresgidn’éqﬁatiohg show'the reiatfon§h1o between -

yvar1ab1e.

:;Plannlng eng1neers' success scores. are¢11ke1y to be h1gher when

7.:The figure on the.left is the regression. coeff1cwent‘ the f1gure in parantheses,»='

-~ following the variable name, is a measure _of importance. -
... multiplied by:the standard deviation).:

- dependent variable, for a standard change in that particular 1ndependent
‘ The: var1ab1es are g1ven be]ow.1n order of 1mportance'«f

(Regression coefficient
‘It denotes the change. undergone by the e

1 o=19,20 COMPIZ. (25 29)

*fiQT-4]e73-CH°ICE (19.10)
| +32.80. 1STNUK (16.24):
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© - aTscLIENT ):

. Site managers' success

‘1s used;

N

computer. programs. are specialiy deve1oped to Su1t the
part1cu1ar requirements of the company;: .
float is not allacated to activities thought to be 11ke]y o 0
to be late, without formal analysis; . s
“there is.sufficient information at the start of a: prOJect, Sl
~in order to construct a reliable network; : S
sub-networks are used whenever necessarys; - . .

the number . of activities is not the criterion used in

-~deciding whether or not to use computers; -

-the cost of using network analysis is small; - R R
: the company's own computer rather than a, serv1ce bureau, SO

~float is. dastr1buted even]y among act1v1t1es, R
both durations and.logic are reviewed at each update;
~clients' requirements do not 1nf1uence dec1s10n on the
deta11 of networks.: . :

scores’ are 11ke1y to be h1gher when

78,27 SPECIF (39.00):

. 472.38 SMABIL (26.28):
” f'j-éé.zz RESANA (18.40):
. ~-29.57 PEABIL (10.74):
. -18.08 UPDAT3 (10.49):
" 414,57 DICTAT ( 5.29):
4 7.00°COMPLE ( 2.98):
o -50.01*66MP5M ('1.83):

4 2.28 CLIENT ( 1.14):

' +0.39 HIERAR ( 0.19):

contractual obiigation 1s not the on]y criterion in .-

dec1d1ng whether or not to use computers; - : L

SMs* ab111ty to cope with complicated networks is R
considered in dec1d1ng the detail of networks; ' S
resource -analysis is carried out on parts of projects at -

a time, rather than on the entire job at the start;

PEs' ability to construct complicated networks is. not

considered when deciding the detail of networks;: o
on]y durations are- rev1ewed at each update and the log1c

is preserved, e R

-float is. a]]ocated accord1ng to the. resu]ts of resource o

analysis;’ -

.complexity of job is cons1dered when dec1d1ng the detail

of networks;:

the number of activities in computer1zed app11cat1ons

is small;

clients' requirements are cons1dered when dec1d1ng the

detail of networks;

reports with different degrees of detail are sent to

,_d1fferent 1evels 1n the hierarchy.

‘correlation coefficients at 10% 51gn1f1cance level; |

;;F SPECTF {-0.52)+ contractual obTigation is rot the only. cr1ter1on in deC1d1ng
o : whether or not to use computers (*). :

;'S1te managers correlation coefficients at 10% 51gn1f1cance level;

success s Iikely to be greater when:

R COMPLG (-0.50): the number of activities in computerized. app11cat1ons 1s smaT]
. "EVENDI (+0.48): float is even]y d1str1buted among activities. . .

: :;(*) S1gn1f1cant at 5%.




‘krtfﬁAZ Methods of Introduct1on'

“'%3: 2 ] Reasons for 1ntroduc1ng network 3“313515

| Network ana1ys1s was deve]oped 1n the f1rst place to p]an and

‘ut“;‘i;e_control extremely comp1ex m111tary proaects, then 1t was found that f wﬂ; -

SOt had potent1a1 capac1ty for p1ann1ng CO“StFUCt‘O" work Nowadays,

;f?.the construct1on 1ndustr1es of the Un1ted States and of. Great Br1ta1n

/"Tﬁ'are the maJor users of network ana]ys1s However,aafter the case

' ff:study, and the pre]1m1nary survey, the author s 1mpress1on was that T

'-ﬂ;ﬂsome compan1es started u51ng network ana1ys1s not because they des-‘ '

“:_f‘rperate1y felt the urge for a new, more. advanced more adequate tech- |

’.‘n1que, but because of a comb1nat1on of reasons that were 1ater'_-_7
" formu]ated 1nto a quest1on in the f1na1 quest1onna1re These :
© reasons were: ... ; A' ' | - R
* 31——-Trad1t1ona1 plann1ng techn1ques were 1nadequate (INADEQ),
:55"—l Someone 1n sen1or management pushed 1t throuoh (SENMGT), ,?
L — There were compu]s1on c]auses in contracts (CLAUSE);; |
L —It was fash1onab1e (FASHIO),, |
. — The. computer. of the company had some idle tlme (IDLETI)

 The data- summer1zed:1n F1gure 36 show that the magor1ty of therd'

-

o compan1es (70%) started us1ng network ana]ys1s because they thought' -

'the ex1st1ng convent1ona1 plann1ng techn1ques were not adequate for'
1ncreas1ng1y comp]ex JObS w1th str1cter t1me 11m1tat1ons Pos1t1ve
‘;correlat1on coeff1C1ents for- INADEQ wh1ch 1nd1cates whether or not

- network ana]ys1s was 1ntroduced as a response to 1nadequate conven-
tional methods ' (+0.22 for PEs; and +0.48 for SMs), show.that a

need should ex1st especta]]y on the part of‘SMs‘where the correla=
t1on coeff1c1ent is 31gn1f1cant at 10%— before attempts are made to -

1ntroduce network analys1s ‘ It 1s a]so noted that the 1nadequacy of -
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S as 1nd1cated by the sum of percentages whlch exceeds 100

-ﬂ"1mp1y1ng that success scores are 11ke1y to be h1gher 1f network |

Inadequate convent1ona1 techn1ques el

:. Push by senior management -

: Clauses in contracts

;- Fashion . - :

: Use of computer 1d1e t1me
Others ‘

.

"‘1',;Fignre 36.. Reasdns_fordintroducing'network'ena1ysis,f'

convent1ona1 techn1ques was never the on]y reason for 1ntroduc1ng

network ana]ys1s A comb1nat1on of reasons were used in every case,-1‘

‘.’_ The: second most popu]ar reason (63% of the compan1es) for )

' ~1ntroduc1ng network ana1ys1s was the 1nf1uence of one persona11ty -

‘11n sen1or management. It is qu1te common for a d1rector ora -

managing director. to read about network analysis,. or to'hear about

network ana]ys1s from h1s co]1eages in other companies, or to come

- across network ana]ysxs 1n a profess1ona1 meet1ng, and then try to
"11ntroduce tt,to hts company. SENMGT 1nd1cates whether network ana-
_ Tysis‘was introduced by a senior execntive; Cbrre1ation coefficientsﬂe"-:

_for this var1ab1e are negat1ve (-0.24 for PEs, and -0.37 for SMs)



fffj”ana1y51s 1s not pushed through by a sen1or execut1ve. There;aref L Pl

"f*-ajf?”two d1fferent ways of 1nterpret1ng th1s f1nd1n9

‘“ff,‘j1 The t1m1ng of the act1on taken by the senior execut1ve does not T

:”{ correspond to a feTt need for a better techn1que throughout the
""_[\organ1zat1on. Th1s was the case 1n about 1/3 of the compan1es ]

- ;off1n the samp]e.1

'i’,HZ;iQThe person 1n h1gher management who advocates the use of network

-

"H_analys1s and takes act1on for 1ts 1ntroduct1on, 1s not fu11y

tiaware of the 1mp11cat1ons of 1ntroduc1ng a new techn1que. Ne1therfc'

S ﬁ;‘1s he weTT 1nformed about the capab111t1es of network anaTys1s, ‘j"i"'"

"Tffand of 1ts 1mp11cat1ons on the pTanntng staff the site staff
7 the 1nterna] procedures of the company, in. br1ef on aTT the -t
t‘;organ1zat1on Company No. 16 who Tater dec1ded to drop out of
- the samp]e was a good examp]e for th1s case. ) .
The thtrd most popular reason for 1ntroduc1ng network ana]ys1s |
1s seen in F1gure 36 to be clauses in contracts that spec1f1ca11y
ask for the use of network analy51s ' The f1rst exper1ence of 40%
of the compan1es with network ana1y51s was part1a]1y caused by a’ o
'_”c]ause 1n a contract. CLAUSE which 1nd1cates whether network ana]ys1s-
As,was 1ntroduced as-a response to contractuaT ob11gat1ons appears in o
g‘the regress1on equat1on between PEs* success scores and Methods of _" '

.;ﬁlntroduct1on var1ab1es at 10% s1gn1f1cance Teve] The negat1ve

- ”s1gn of the regress1on coeff1c1ent 1nd1cates that PEs succes-scores -

-are~11ke]y-to be h1gher 1f the 1ntroduct1on of network anaTysis is
‘;‘not reTated to contractuaT obligat1ons. A]though qu1te Tow, the
3 correlat1on coeff1c1ent for- SMs ( -0.21) supports the above

statement. It 1s thought that whenever the contract spec1f1es

'-the use of network analysis, there ts\genera],resentment aga1nst thef'”""




,”’7:.techn1que 1f the organ1zat1on is not ready to adopt it It3wasf”'";3fﬂﬂfkgpﬂ

";”;observed that in such cases, network ana1y51s was used on]y in "'3ijtf*j”j3’

'H}ppbecome fah1onab1e, that the1r competltors were us1ng network ana- ‘5" B

*‘<,jg1mm1ck | It is. s1gn1f1cant to note that th1s po1nt of v1ew was Yf

- ,'-o 33 for SMs) - L |

';'appearance, for the on1y reason of sat1sfy1ng the c11ent L
fad The fourth popu]ar reason for 1ntroduc1ng network analys1s was —
o "fashxon".: 20% of the compan1es thought that network analys1s had. e

"r1y51s more and more, and that it wou]d be a good advert1sement

j;}a]ways present when there was sen1or management 1nvo]vement 1n the

' 51ntroduct1on It is. not surpr1s1ng to see that corre]at1on

coeff1c1ents for FASHIO have negat1ve s1gns ( 0 32 for PEs and ft_gt".,_{'w

| The 1ast opt1on, 1d1e t1me of computers (IDLETI) was not R
'tlcked by any PE Th1s var1ab1e seems therefore not to be re]ated .
to success. _;‘ "_' : o R

It can therefore be conc]uded that h1gh success 1s 11ke1y to
”be achieved. if network ana]ys1s is introduced not because one. member
hof senior management wants it, or because the c]ients specifica]]y
- ask for it 1n their contract, or because 1t is. fash1onab1e, but if.
there 1s a we]] deftned need for better techn1ques than the
'"ex1st1ng ones. | -

.'2 2 Ca1cu1at10n of the first network used in- the company

It was agreed in an ear11er sect1on (Chapter v, Sect1on 1 2)
zthat there 1s def1n1te1y a human prob]em in the use and espec1a11y
1n the 1ntroduct1on of computers. Most wrlters who advocate the use
,of network ana1y51s, take spec1a1 care to recommend that computer o
'programs shou]d not be used 1n the f1rst few app11cat1ons. It is “

genera]]y be11eved that the 1ntroduct1on of a new techn1que




'”"}flf(networkhéna1ysis}Lcauses:enough‘prohfemshonwttS'own;‘and-thatuft'“'"‘q

\'* f:jjwou1d be w1se to start us1ng computer programs 1ater, when network

1_.ana1y31s has once. sett1ed

F1gure 37 shows that 83% of the compan1es in the samp1e had

3T5;f_used manua1 methods to ana]yse the f1rst network ever constructed in.
‘t"'the1r company 0n1y a m1nor1ty of 17% had used computer programs.-f“‘ﬂ‘””5tl
‘h)-MANUCO wh1ch 1nd1cates how the f1rst network 1s calculated, is not

(R a govern1n9 factor but 1s strong]y corre]ated to success scores

'fff"( 0. 54 for PEs and -0. 51 for sts, both s1gn1f1cant at 10%)

H_' negat1ve s1gns 1nd1cate that success scores are 11ke1y to be h1gher -

h:i1f the f1rst ever network IS ca]cu1ated by manua] methods. It seems:'k

'.._\_ I

83

ST

~Manual . Computer -

'Figure 37. Calculation of the first network




:{yftherefore that the use of computers in the very f1rst app11cat1on ER

' Jtﬁ{fg;1s 11ke1y to cause undesired add1t1ona1 problems to those a1ready

s ,"ifcaused by the 1ntroduct1on of network analys1s., In th1s context,

N'V:‘wﬁf'1t is. worth re-quotzng the comment made by the SM in- Company No. 2: -

ur{fﬁs“SMs regarded network ana1y515 W1th 5U5P161°“ 1n1t1a11y However, “

. ‘-7_ff }lthas was not because 1t was network ana1y51s, but because 1t was _
”ff‘computers".°“°”" ' |

-'f,']';z 3 Staff s1tuat1on when network ana]ys1s was 1ntroduced

when the dec1s1on to use network analys1s is taken, there are_ .

"tf.three poss1b111t1es concern1ng the staff satuat1on in & company

o 71.E1ther the p]ann1ng staff and the s1te staff are already aware of

f,fnthe bas1c pr1nc1p1es of network analys1s or they are tra1ned by

”"i_‘some means to master the new techn1que, OP a number of ‘new Staff

'_are recru1ted "

‘ The data c011ected (F1gure 38) show that in the maJor1ty of N

'1],compan1es (87%) the staff was tra1ned to cope with network appllca-

| ‘_f‘t1ons, 1n 13% of the compan1es they had enough knowledge to 1mp1e--

‘ment 1t and in: 13% of the cases new staff was recru1ted Ana1ys1s :
rf'of the data 1nd1cates that the recru1tment of staff was’ a1ways .
J'accompan1ed by tra1n1ng schemes. Th1s suggests that one of the new'.
'-recru1ts JObS was: poss1b1y to train the ex1st1ng staff | |
STAFF wh1ch g1ves an. 1dea of the staff 51tuat1on, 1s not a
7 govern1ng factor because it does not appear in any regressaon
equataon. However, corre]atlon coeff1c1ents (+0 33 for PEs and
- 40, 30 for SMs) 1nd1cate that success scores are T1ke1y to be h1gher;i :

fl1f people W1th prev1ous network exper1ence are engaged Cons1der1ng

'_t.the observat1on made 1n the preced1ng paragraph, it 15 fair to.

- deduce that the.recru1t ofeexper1enced personne] (espec1a11y of “,:"”"”’



{:'Staff tra1ned N
"By - Staff knew already ST S R T e
o :Q,New staff recru1ted e B g L e Ty

L OmE e

eﬂj;_Figure'38.._Staff,situation.when network_analysis'is introduced - -

. ;‘network ana]ysts) wou]d serve a double purpose, one. of p]ann1ng, _ff

and one of tra1n1ng the ex1st1ng staff The second purpose 1s

Co g1ndeed 1mportant because "on the-Job“ tra1n1ng 1s part1cu1ar1y‘ -

"'~favoured by SMs (See Chapter V Sectlon 2 1. 2)

" 2.4, Tra1n1ng courses:

It was . determ1ned in. the case study (See Append1x E) that an -

' i1ntens1ve course was organ1zed w1th the’ he1p of the un1ver51ty and

f the CITB on "Plannlng and Product1on Control" for p1ann1ng staff :

| Vf,and sen1or site staff 1nc1ud1ng contracts managers,SMs, and some.

_ufsen1or foremen. In add1t1on to this, 1t was observed. 1n the pre-

Co 11m1nary study that most compan1es sent the1r personne1 1nvo1ved 1n L

B p]annxng, to courses run by external organ1zat1ons such as the CITB L




| “the-NFBTEj”the'BAS 'the~BRs; etc. The bas1c purpose was to teach

'”Vthe staff the eIementary pr1nc1p1es of network ana1y51s or some-"'

'ad_;ht1mes to broaden the1r horlzon by 1ett1ng them attend more advanced ’. S

| ffcourses..-

As ment1oned 1n Chapter III the Ilterature g1ves very strong .‘f B

) support to tra1n1ng schemes and 1t 1s generaIIy beI1eved that the

7 f[froot of the probIem I1es 1n the 1gnorance of prospect1ve users of .

'*.?g”network ana]ys1s It 1s argued that success in network app11cat1ons.h‘

' re11es heav11y on some sort of tra1n1ng and that onIy tra1n1ng couId‘ .

. ensure better understand1ng of the 1mp11cat1ons of the techn1que
'd The data’ coIIected show (F1gure 39) that not many compan1es :
':'¥7(on1y 20% of them) ran regular courses re]ated to p]annlng

.j/
/.

. TR\
: 30
50
27
" External Internal

- Courses Courses

.o No courses
Some courses

§§§ Regular courses’

:._Fjgure"39._ Training courses



ﬂb?ﬁ;_ln add1t10n to th:s, 50% of the compan1es organ1zed no p]ann1ng
‘ ”Tff:courses at.all.. It must be adm1tted however that to organ1ze a .
j”,-"."f'management course w1th1n an organ1zat1on (poss1b1y W1th the he]p of‘,f
- f‘out51de expert organ1zat1ons) can be very cost]y. That 1s probab]y .
-1‘why 30% of the compan1es ran on1y occa51ona] courses whenever they f“.'ﬂ.e;
et cons1dered them to be necessary. - : : R : |
INTCOR (for 1nterna1 courses) and EXTCOR (for external courses).
“"fﬁsilldo not appear in any regress1on equat1on., Correlat1on coeff1c1ents |
'::e:;]for INTCOR (~0. 08 for PEs, and--O 47 for SMs) show that wh11e there'
i.d is pract1ca11y no corre]at1on for PEs, there is a re1at1ve1y h1gh '_
‘”‘p'ffnegat1ve corre]at1on (51gn1f1cant at 10%) for SMs. Accord1ng to -
:~_the 1nformat10n co]]ected 1n the feedback survey, SMs genera]]y-
"‘d1sl1ke and somet1mes resent 1nterna1 courses. If the r1ght k1nd l
'hof atmosphere is not generated by the course organ1zers (and these
are. general]y the PEs) 1t 1s understandab]e why SMs with many yearst
‘--of pract1ca1 s1te exper1ence dislike the 1dea of be1ng taught how to‘:
T manage their job. ' The same argument can be put forward for the |
' "correlation coefficient between-EXTCOR and SMs' success scores ( 0 20),
‘w.fa1though the coeff1c1ent in th1s case 1s sma]]er. ' )

o The-corre1at1on coeff1c1ent between EXTCOR and PEs’ success t
scores 1s also negat1ve (-0.33) and re]at1ve1y high to deserve some :'p
'exp1anat1on. Accord1ng to the feedback survey, a common op1n1on :
lshared by most PEs who attended externa1 courses (and by most . SMs ‘f"
as we]l) was that courses are genera]]y very theoret:cal and tend"
hto concentrate on’ mathemat1ca1 1ntr1cac1es wh11e 11tt1e attent1on‘5m

”"1s g1ven to pract1ca1 aspects The time tab?e and the br1ef p
"'3;u summar1es of the lectures de11vered at one such course have been h

o exam1ned : It seems that there 1s suff1c1ent ev1dence 0 support‘




'e[;{f th1s argument

Another way of 1nterpret1ng these cons1stent1y negat1ve —“'

'"”*ifﬁcorrelat1on coeff1c1ents 1s by assum1n9 that an 1ntroductory course .11¢::-:3

'T.l1nev1tab1y 1ncreases the expectataons of the part1c1pants. Indeed

'd-ﬁtt was reported 1n the feedback survey that some PEs and some SMs

’*'E{rhad become over enthus1ast1c after attend1ng courses Htgher

55gaw1th the. techn1que.3-""-

-:h.unrea1tst1c expectat1ons are however !1ke1y to cause d1ssat1sfact1on

-

2{9{l2.5 Regu]ar meet1ngs between PEs and SMs at d1fferent stages of
' the project: | e ' o

Most textbooks and papers advocate an atmosphere of fulI co-:- D

' ﬁ,'operat1on as a prerequ1s1te for success: 1n network app11cat1ons gfi-?*'
"Thts atmosphere of full co-operatton is genera]ly accepted to :

"fex1st whenever there is enough contact between the man who prepares

'“‘the network and carr1es out the ca]cuTat1ons, and the-man who

' tactua]]y uses 1t on s1te, prov1ded that there are no d1ff1cu1t1es j‘
';tof commun1cat10n such as the SM work1ng on a contract some dtstance
~away from the off1ce where the PE 15 prepar1ng the programme; *:'

| The resu]ts shown in F1gure 40 1nd1cate that the maJortty of
:'compan1es have fo]]owed the: recommendat1on Indeed there were
f.regu1ar meet1ngs between PEs and SMs, at the p]ann1ng stage, in a11
the compan1es, ‘and there were regular meet1ngs at pre contract stage
u'and dur1ng construct1on in 87% of the compan1es. o '

| " No regre551on equat1on conta1ns REGMET whlch 1s an 1nd1cator of
-;meet1ngs organ1zed at dlfferent stages Correlat1on coeff1c1ents
for REGME1 (meet1ngs at pre- contract stage) and REGMEZ (meet1ngs at
: p1ann1ng stage) are negligibly smal] _ REGMEB (meet1ngs dur1ng cons-rf

tructlonl however shows a weak but 1nterest1ng relat1onsh1p w1th




S
s | | e

) A:’ Pre-contract .Stag'é.* A
2 Planning stage
C: During construction = -

-]

‘"":Figore'40;"ﬁegolarﬂmeetdngs‘betweeh the PE and the SM

‘ PEs success scores (corre1at1on coeff1C1ent —0 28) Th1s 1nd1cates
' :,that PEs success scores are likely to be “higher 1f meet1ngs between |

- . PEs and SMs to d1scuss programme progress and contro? are not
h'organ1zed on a regu]ar bas1s It was reported in Sect1on 1 1. that

PEs favoured updat1ng the programme whenever they thought 1t was necese

lsary : S1nce most‘meet1ngs between PEs and SMs during the course of |
construct1on are to d1scuss updatlng, the f1nd1ng reported above is .
con31stent w1th the one reported in Sect1on 1.1.

- 2.6. K1nd of 1nterpersona1 relat1onsh1p between PEs and SMs:

| _‘- It is be11eved that the atmosphere of co- operat1on ment1oned 1n
'the preced1ng sect1on {2.5) can be ach1eved not only by.meahs of

frequent meet1ngs, but also by.a convenient interpersona1 re]ationship o




'ff"hetmeeh:PEs-and SMs.; That is. why a quest1on 1nqu1r1ng about the ;i;t: IERNE

: ~13§forma11ty of . thlS reIat1onsh1p was 1nc1uded 1n both PEs and SMs

: "Hhi?questjonna1res. None of the respondents PEPortEd that PES had 3

“'a*il superior role In Sect1on 1. 4 2 of th1s Chapten 1t was shown that ‘

”‘hplann1ng departments in a]] the compan1es contacted had the statusdfr, S

ef‘,of a staff department wh1ch offered 1ts serv1ces to SMs J It was -

'AT.therefore natural that SMs were regarded as . the super1or by PEs ."i

and sMis ahke._. L

Accord1ng to the rest of the 1nformat1on co]1ected (F1gures

;:-41 and 42). most PEs (71% of them) regarded themselves as hav1ng :?.:.:

| o a non-forma! re1at1onsh1p w1th SMs whereas Tmost SMs (647 of them) .

1j\‘,'_51”'-~~

29

“'A: PE superior formal
B: SM superior formal -
© C:- Non-formal .~

.AFigure 41. " Relationship between PEs'and'Sms, as reoorted by PEs



_f“?{JA:f;bEdsuperior‘forma] '
. - B: SM superior formal
C: Non-formal

| DA

'rmff,Figure 42:;;Re1ationshjp-between'PESjand SMs;jas.reportedsby SMs

thought 1t was: a stra1ght forward forma1 super1or-subord1nate

re]at1onsh1p. A d1fference of‘op1n1on therefore exqsted between PEs

\
|
\
\
\
l
| Respondents 1n the feedback survey prOV1ded three categor1es of‘f‘.. ‘
" possible reasons for this result: o
- ) a) The SM is norma]?y the forma] super1or, but he 1ets the PE

be11eve that the re1at1onsh1p is. 1nforma1, in order to secure h1s-
support | _ |
: b) The PE 1s regarded as a spy by some SMs and
¢) Some . SMs are worried that PEs have too much say in deC1s1ons _
The correlatlon coeff1c1ent for PEs ( -0. 22) 1nd1cates ‘that PEs

]'success scores are 11ke1y to be h1gher if the1r re]at1onsh1p W1th



P A A ) AR P« . bl

’fﬁifsMs is. as 1nforma1 as poss1b]e. PEs are members of a staff department‘:'fw"
’1f7h“and they are supposed to be experts on p1ann1ng._ Spec1a11sts who L e
‘;{"?work in staff departments do not genera]]y regard themselves to be AT
o S1mp]e subord1nates, they rather accept the1r status as adV1sory
'Ch ::It was apparent 1n most cases that PEs se]f—1mage was somewhat
‘;J}?Eabove the. s1mp1e subord1nate concept In add1t10n to th1s, 1nterV1ews :
,‘:m{f'1nd1cated that PEs genera]]y preferred to’ have a fr1end1y atmosphere::m o
‘Veirbetween them and s, because in th1s way, they be11eved they were N
:2}ﬁab1e to understand much better what SMs prob]ems were. One other
h"*yrreason was that such a reIat10nsh1p made the “se111ng“ (as some PEs':h'“

.called 1t) of the techn1que much ea51er

" On the other hand the corre]at1on coeff1c1ent for SMs (+0 32)-h

**f'suggests that SMs success scores are 11ke1y to be h1gher if their o

o ﬁrelat1onsh1p with PEs is a c1ear-cut super1or-subord1nate relation

ship:- SMs are genera]]y well aware that PEs are try1ng to'"sell“‘

h_‘them th1s new techn1que (1n cases where they are- not a]ready "so]d""
:_for 1t) The result of the corre]at1on ana1ys1s is pos51b1y
'caused by a react1on 0 th1s and p0551b]y because SMs genera]]y
| regard themse]ves as the boss of every s1ng]e member of staff |
'h,contr1but1ng to ‘the proaect " In the pre11m1nary survey, the author‘f-
h"had the 1mpre551on that SMs were eager to demonstrate the1r . "
;[super1or1ty because they feared that PEs woqu 1mp1nge on the1r |
'author1ty Although a11 SMs in the sample 1nd1cated that PEs d1d
'not 1nterfere w1th the1r author1ty (See Chapter V Sect1on 1. ] 4b),-
f the 1mpre5510n the author had in the pre11m1nary survey, rema1ned

‘unchanged

2.7 Preoccupat1ons of PEs.

Th1s sect1on is closely re]ated to the atmosphere of co-operat1on o



Ff-between PEs and SMs ment1oned in’ the preced1ng two sect1ons.,EAd.'_-

'”d“ﬁl'?r‘quest1on wh1ch was . 1nc1uded 1n both quest1onna1res,_ 1nqu1red about

”ﬂ‘rid”PEs predom1nant preoccupat1ons 1n the1r re]at1onsh1p w1th SMs "It;r7
{fwas be11eved at. the t1me the quest1onnna1res were be1ng prepared |
't”‘that PEs were very much preoccup1ed w1th technxca1 deta1ls and admuns-ﬁr R

Strat1ve proceduraT aspects rather than try1ng to create a conven1ent

LA

T amb1ance for a hea]thy re]at1onsh1p wuth SMs ’s_:iff;':55*7'

Fagures 43 and 44 show the average answers gqven by PEs and SMs, ,.:f:'“

arranged on a cont1nuum of "pr1or1ty" | Both PEs and SMs be11eved

11?; that the pr1mary preoccupat1on of PEs was the techn1ca1 aspects

- V[esuch as the 1og1ca1 sequence, the t1me est1mates the ca]cu]at1on of

'?the cr1t1ca1 path parameters etc The only d1fference between the

.\two groups of respondents, 1s that SMs p]aced th1s aspect much nearer 1,'”“'
o the “h1gh pr1or1ty" end than PEs d1d, 1mp1y1ng that PEs pa1d more

’attent1on to- these aspects than they cared to adm1t

Accord1ng to PEs, the1r second most 1mportant preoccupat1on

" was - human re]at1ons, and the th1rd, adm1n1strat1ve aspects In the

SMs* op1n1on however, human re]at1ons aspects occup1ed the third -

p]ace w1th 1owest pr1or1ty, they be11eved that PEs neg]ected the

. human aspects of the re]at1onsh1p between. them and that 1nstead they
concentrated on adm1n1strat1ve aspects such as f1111ng in forms,

; tak1ng care that the r1ght 1nformat1on 1s sent to the r1ght person

,dthrough the proper channel.

. The hypothes1s set up 1n earlier chapters that certa1n aspects

can be perce1ved 1n d1fferent ways by PEs and SMs, proVes therefore

R “to be right in th1s instance, Furthermore,_the effects of‘th1s-sort .

'of difference of perception can be observed in the results of the - ...

statistical analysis.  Multiple regression equations for PEs do not
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5&fij’ contaln any of these three var1ab1es and furthermore correlat1on ?:{f g

'fcoeff1c1ents are re]at1ve1y 1ow (+0 2] for techn1ca1 aspects, ;fdﬁﬁnh s

'l3-0 09 for adm1n1strat1ve aspects, and -0 15 for human reiat*ons)

;szhese f1nd1ngs weakly suggest that 1ess techn1ca1 emphas1s and more

""’:'”concentrat1on on 1nterpersona1 re1at1onsh1ps are des1rab1e

)1h”, The resu]ts for SMs stat1st1ca1 ana1yses are however very

"*i.;d1fferent Mu]t1p1e regress1on ana]ys1s for Methods of Introduct1on ‘,r-tfffi

”N”dvaar1ab1es 1nd1cates at 10% s1gn1f1cance 1eve1 that techn1ca] aspects T

'fy.and human reTat1ons are the f1rst two most 1mportant factors 1n the

f.@iequat1on The s1gns 1nd1cate that SMs success scores are 11ke]y to- o

R be. h1gher if PEs stop emphas121ng the techn1ca1 aspects of ‘network -

"iana1ys1s and 1nstead, 1f they concentrate on creat1ng a conven1ent ;"
'__atmosphere for a better re1at1onsh1p Very h1gh corre!at1on : o
'.‘coeff1C1ents for SMs (+0.51 for: techn1ca1 aspects and -0.59 for

B human re]at1ons) both s1gn1f1cant at 5% support the f1nd1ngs of the

' "_:mu1t1p1e regress1on ana]y51s

- Therefore, the answer to th1s quest1on does not rest w1th any
'part1cu]ar class of execut1ve in the organ1zat1ona1 h1erarchy
.,Every 1nd1V1duaT occupy1ng a d1fferent post v1sua11zes the S1tuat1on

~in the 11ght of his. p051t1on, his. 1nterests, and-his re]at1onsh1ps '

“ " with other 1nd1v1duals, and this sort of d1fferende 1n percept1on

:may 1ead to ser1ous repercuss1ons such as, 1n thts case, the com1ng o
“to 11ght of a very 1mportant factor that PEs were not pract1ca11y
.aware of.- L | ﬂ
| Respondents 1nd1cated in the feedback survey that they fu]]y
| agreed w1th the results of the. stat1st1ca1 ana]y51s Two of thell -
SMs went even further and stated_that this was the most inportant

* finding of the study.




<~ both quest1onna1res ma1n1y as a doub]e check

'"“ff and the maJor1ty of SMs (79% ff them) 1nd1cated that construct1ve o

‘=~J;proved to be 111 founded

'*';32;3;- Freguency of constrUCtiVe'consultatfon between PEs. and‘SMs:-
| Th1s quest1on a1med at determ1n1ng how frequently PEs consulted
SMs wha]e prepar1ng the contract programme. It was 1nc1uded in -

’a"}”' Accord1ng to F1gures 45 and 46 the maJor1ty of PEs (83% of them) .uﬁ

fl,f°°"501tat10n tOOk P1ace "often"‘ The author 's susp1C1on that there

"could be a d1fference of op1n1on over th1s matter has. therefore been :

- SMIDEA 1nd1cates the’ frequency of consultat1on between PEs and

- SMs. Corre]at1on coeff1c1ents for SMIDEA are qU1te ]ow (- 0 15 for PEs,

and +0.17 for SMs) but the1r s1gns suggest that PEs success scores

Care ]1ke1y to be h1gher 1f they prepare the programme w1thout any

Ti"tnterference from SMs whereas SMs success scores are I1ke1y to be-

: h1gher 1f they have a say 1n the preparat1on of the network._“Both_.
results seem to be understandab1e because | - |
- a) PEs generally’ work a]one at the pre -tender stage, because it 1s
not poss1b1e to appoint a SM to every Job ‘the company tenders for,
Since the contract programme"isITater‘prepared on the basis of the
"pre-tender programme, PEs prefer to get on w1th 1t rather than
. . mak1ng mod1f1cat1ons suggested by SMs | .'
b) SMs. want a programme which is 1in comp]ete accordance with what
| they th1nk of the job. In order to have such a programme the1r
 Views must be 1ncorporated in it; and this can be done if PEs
mod1fy the programme accord1ng to the suggest1ons made by SMs..
A]though this varIab]e has been exam1ned ina 1ong paragraph
it must be- emphasazed that the coeff1c1ents are qu1te low to suggest

-~ a strong re]at1onsh1p However, contrad1ctory s1gns 1nd1cate that
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‘G*fita d1fference of op1n1on does ex1st between PEs and SMs._‘

';Qj‘ﬂfz 9a PEs opinion of SMs know1e_ge of network ana1y515°. ‘

Th1s quest1on was asked to PEs only and 1ts main purpose was o

'”-to determ1ne the 51tuat1on that ex1sted at the t1me of the survey,

ifrather than to f1nd out 1ts effect on success scores._ It 1s obv1ous ”_“1"‘

aft'that the more a PE th1nks the SMs he is work1ng w1th are competent

'“Li'f'1n network ana1y51s the more h1s success score 1s ]1kely to be

i =w;h1gher <As-a matter of fact th1s is! shown to be S0 when the resu]ts o

;of the correlat1on ana1ys1s are exam1ned The corre]at1on coeff1c1ent;

1;_for ATTIPE wh1ch g1ves an 1dea of PEs op1n1ons on SMs know}edge of

'7dnetwork ana]ys1s (+O 28), 1nd1cates that PEs success scores are o

',d]ikely to be hlgher if the SMs they are work1ng w1th are qu1ck to

~'~ﬁj“1earn a]] the 1ntr1cac1es of network ana]ys1s. -

The 1mportant part about th1s facet 1s however shown in

‘F1gure 47 wh1ch 1nd1cates that in 41% of the PEs’ op1n10n,most SMs

| have an adequate know]edge of network ana]ys1s that is sufficient

for 1mp1ementat1on Th1s is not a very hlgh f1gure, 1ndeed when

_the rest of the 11st is’ cons1dered 1t may even sound alarm1ng,

- because nearly ha]f of the PEs 1nd1cated that SMs were slow to ]earn

'the capab111t1es, 11m1tat1ons and var1ous 1nterpretat1ons of network

,‘ ana?ys1s, and that they never had a comp1ete know]edge of 1t

However, 15% of the PEs be11eved that SMs learned qu1ck1y and made B

'rap1d progress.

The s1tuat1on 1s not, in fact, as bad as. 1t sounds, because, |

d1scus31ons with SMs and PEs indicated that the SMs who were very

- slow to 1earn and . who had troub1e in catch1ng up w1th new techn1ques,'

nJWere the o]der members of site management The.genera] be11ef was,h.d

that all SMs would have an adequate know]edge of network analysis -

4




Enough to implement. = . -
t Slow to learn
: -Never know everyth1ng
: - Learn quickly

-+ Figure 47, PE's optnion of the SM's knowledge_ofrnetwork anaTysis .

-

once the o]der members were gradua]1y rep]aced by the younger .
generat1on. Furthermore, in some 1nterv1ews it was ment1oned that _

SM profess1ona1 backgrounds were also re]ated to the amount of

| . know]edge they had about modern techn1ques It was determ1ned that"

I."1n over ha1f of the compan1es most SMs were ex»tradesmen | It was
1c1a1med that these SMs were s]ower and more reluctant to learn the
.deta1ls of network ana]ys1s when compared w1th SMs w1th un1vers1ty

e‘educat1on There is however no stat1st1ca1 ev1dence to accept or
refute th1s V1ew. ' |

"l'2 9b SMs * op1n1on of PEs" s1te exper1ence.

After the pre]1m1nary f1e1d survey, it was be11eved that SMs

'op1n1ons of PEs' site exper1ence were of great 1mportance for two

e

- .reasons:




"‘“dﬁta) If the PE 1s not fam111ar W1th s1te cond1t1ons, act1v1t1es, and

sequences, the network he W111 prepare w111 be far from be1ng a.
; rea11st1c representat1on. Furthermore, t1me est1mates are 11ke1y ; 1‘f-5f

- to be wrong

‘. “r.‘.tjb) If the PE has not much s1te exper1ence, he w111 fa11 to see the

SM's d1ff1cu1t1es, and consequently a barr1er of commun1cat1on ,‘j" .
w1l] be formed between them RE - E

o

Accord1ng to the data shown 1n F1gure 48 the maJor1ty of

"’;‘fSMs (63% of them) be11eved that most PEs had adequate know]edge of

N iih“d:what was gomng on on S1te. 23% thought that they had JUSt suff1c1ent"‘t S

Aknowledge, while on1y 14% be11eved th1s knowledge was advanced. ' No _.”' w

' SM t1cked "poor know]edge“{ A]though this po1nt was spec1f1ca11y -

o 23 o
L : B
S 0 =
-~ Poor Just . Adequate  Advanced

sufficient I o R

Figure 48. SMs' opinion of PEs' eite.experience 5



1:1nc1uded among the quest10ns asked 1n the pre11m1nary survey, EUE
'”5fdh1ssue was made of 1t by aTmost a11 SMs 1nterv1ewed The f1nd1ng
}?'C1ted above are therefore 1n sharp contrast w1th what had been s
o observed ear]1er ‘ _ H : et _ d _ ‘ ,
| PESITE measures SMs op1n1on of PEs 31te exper1ence.-;Theff
*%dcorre]at1on coeff1c1ent for: PESITE 1s low (+0 12) but 1nd1cates
‘-4f‘lthat success 1s enhanced 1f PEs s1te exper1ence 1s as good as

TFQ“ poss1bTe

‘a-,_-z 10. Att1tudes to change in generaT |
| Network analys1s is.an 1nnovat1on, and every year 1n.everyrr
ifjcompany there are a number of th1ngs that are’ rep]aced by new '
e th1ngs These “th1ngs“ may be the- furn1ture in the. bu11d1ng, or
: ::,; the 1nsta11at1on of .a computer to repTace cTerks in the account1ng |
t‘department As ment1oned in Chapter II Sect1on T, it 1s generaTTy :
-be11eved that the construct1on 1ndustry is. more conservat1ve than
- most other 1ndustr1es and is. sTow to accept and absorb 1nnovat1ons. :
Th1s quest1on was. asked to both PEs and SMs. The a1m was to
3 determ1ne to what extent changes in generaT recelved support from -
peop]e occupylng d1fferent pos1txons in the organ1zat1on The
“resu1ts shown 1n Flgures 49 and 50 1nd1cate that there is’ reasonab]e
consensus between PEs. and SMs. For examp]e PEs are reported to be |
'accept1ng" “support1ng“ and "enthus1ast1c" by both sets of respon-
dents’. S1m11ar1y, the reaction of senior management is reported by
'-;'iboth groups never to be "res1st1ng“ or “opp051ng" changes. The |
‘:.onTy d1fference between responses 1s that PEs regarded SMs as rather
"more conservat1ve than what SMs thought of themse]ves o
| The data coTTected 1nd1cate furthermore, that PEs were the most

: support1ve eTement-1n cases where a change occurs. Senior management.' B
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'-;_res1st1ng group among the three cons1dered in th1s section.

,seemed to be more caut1ous about changes, but never "opp051ng“ or.:

:'lfffj‘because, after a]], the 1ntroduct1on of an. 1nnovat10n has to have
T,jjthe approval of senior management “SMs however belong to a grOUP
| ”;hiwh1ch has a m1nor1ty (about 7 to 8%) of "res1stants"‘r A]though
:.3;;fSMs regarded themse]ves as genera11y “support1ng“ changes, PEs ; ‘

: f_be11eved that they rather "accepted" them and frequently "tolerated"‘r"

"=fthem. This f1nd1ng makes of SMs the less progress1ve and the most o

B PEs reaction to changes, ~0.12 for SMREAC SMs' react1on,.and -O.OGI:C :
- for SRMTRE, senior management s react1ons) PEs correTatton'
“;coeff1c1ents however, are h1gh enough to requ1re elaborat1on They j :

" show that PEs success scores are 11ke1y to be h1gher 1f PEs them-

” a,iat the t1me of the survey F1gures 51 and 52 show the resu]ts PEs'
ranswers po1nt to the fact that PEs were very enthus1ast1c about

:,wl network ana]ys1s when 1t was f1rst 1ntroduced, and that the

‘f,thenthus1asm has worn off as time went by. However, apart from a SR

f7m1nor1ty of 20% who “accept" network ana]ys1s pass:ve1y, the maJor1tyu-a?f5

f}feven “re51st1ng“ them., Th1s fact seems to be s11gh1ty tauto]og1ca1 ff,ﬂﬁ{*fﬁ

Corre]at1on coeff1c1ents for SMs are very low (- 0 07 for PEREAC,V'

selves and the senior management are progress1ve enough and ‘suppor-

3 t1ve of changes in general (+0.38 for PEREAC, and +0.55 for SRMTRE
_s1gn1f1cant at 5%) The coefficient'for SMREAC'is sma11'(+0 06}).

2.17a. PEs' reaction to network ana1ys1s when it was first

1ntroduced and at the t1me of the main survey:

IR Th1s quest1on was 1nc1uded in both quest1onna1res.ﬁ_Respondentsy'

were asked to. indicate on a s1x po1nt attitude sca]e (enthusiastic,

- support1ng, accept1ng, to]erat1ng, res1st1ng, opp051ng) what they |

~ thought PEs' reactions were when network ana]ys1s was 1ntroduced and
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St e

”itiiﬂﬁe?st111 support it. although not as enthus1ast1cal]y as . they used to. LR

O st answers (F1gure 52) ‘show the same trend but th1s t1me the |

'xfsl’l;wear1ng off of PEs enthus1asm 1s more accentuated Accord1ng to B

B ,SMs, there are PEs who even "to]erate" network ana]ysas, 1et anne

e-jnﬁ“accept" it

Corre1at1on coeff1c1ents for PEs (+0 27 for PETHEN PEs

"-;freact1on to network ana]ys1s when 1t was’ 1ntroduced' and +0 62 for L

"*];} PENON PEs react1on to network ana1y51s at the t1me of the survey)

.u1nd1cate that success scores are 11ke1y to. be h1gher as 1ong as the ”_tj

'tfdh‘maaor1ty of the PEs support network ana]ys1s.' The part1cu1ar1y

'3-,-hjgh_corre1at1on coeff1c1ent for PENON.1s_sagn1f1cant at 2% and’

'dsuggests that the method'deveToped for success measurement in_network'

‘analysis (See Appendix K; Part 1) is sound. Indeed the'Philosophy L

'""hbeh1nd th1s method (See Chapter I1, Sect1on 1) pre-supposes that

~such a re]at1onsh1p ex1sts. The fact that it was poss1b1e to

",,,estab11sh it in stat1st1ca11y s1gn1f1cant.terms,,1s of considerable .

" bearing to the va]1d1ty of the method.

The corre1at1on coeff1c1ent between the th1rd var1ab1e in thlS

f -f'set (PEDIFF whlch is an 1nd1cator of PEs chang1ng react1ons to

'network anaTysas over time) and PEs success scores is a]so h1gh ( -0. 5])7:
_‘aand s1gn1f1cant at 5% Th1s 1nd1cates that PEs' success scores are.
_c11ke1y to be enhanced when the1r support 1ncreases W1th t1me. It s
'very difficult to try to f1nd some sort of causa] relat1onsh1p between
these two factors. Even PEs themse1ves 1nd1cated 1n the feedback
survey that there was no means to f1nd out whether 1t was successful
app]1cat1ons that caused-1ncreased support on the part of_PEs, or
‘whether jt was increasing support that caused successfu1 app1ications.

. The relatively high*cerre1ation coefficient’showsrneverthe]ess that




fﬁifthey are c1ose1y re]ated to each other._f:i Lt

- Corre]at1on coeff1c1ents for SMs are not h1gh (+0 04 for PETHEN, " o
E -{+o 26 for PENOW,- ‘and 0. 23 for PEDIFF), but except for. the ‘1rst one
' :_ti‘wh1ch 1s pract1ca1]y n11 they support the f1nd1ngs for PEs '

‘7'3 A2 llb SMs react1on to network analys1s when 1t Was: f1rst | lrgj

1ntroduced and at the t1me of the ma1n survey

Both sets of respondents were asked to 1nd1cate on a s1x po1nt

';fffg;att1tude sca1e what they thought SMS react1ons were when network

'lh':‘hana1y51s was 1ntroduced and at’ the t1me of the survey F1gure 53

”::f:fshows that accord1ng to PEs, the. maJor1ty Of sts. were “accept1ng" ”
bf:hnetwork ana]ys1s when 1t was 1ntrodueed whereas at the t1me of the

hpa'f;survey, a. ]arger maJor1ty were "support1ng“ 't. The change of . SMs

*att1tude over the years towards a more support1ve stand -can. ‘:

::ahalc]ear1y be seen in F1gure 53

F1gure 54 shows SMs op1n1on of the1r own att1tude to network

ana]ys1s It 1s noted that, the. maJor1ty of SMs “to1erated“ network

' ‘ana1y51s when it was 1ntroduced but nowadays 1t .seems that . most SMs ;11.

';“support" 1t The-trend in F1gure 54 suggests that the d1V1ded-

:op1n1on which ranged from “opp051ng“ to "enthus1ast1c" at the t1me o

of 1ntroduct1on seems to have come c1oser to a consensus. Although

”percentages d1ffer in F1gures 53 and 54, a s1m11ar trend towards

':'h1gher support can be observed in both cases.‘

SMTHEN SMs reactmon to network ana1ys1s when 1t was 1ntroduced .

: appears in the regress1on equat1on between SMs success scores and o

“:Methods of Introduction variables._ The Sign of the regression'

"coeff1c1ent 1nd1cates ‘that the more enthus1ast1c SMs are when network T

_ana1ys1s 1s 1ntroduced the h1gher the1r SUCCESS scores are 11ke1y to '

. be. Th]S is an 1mportant f1nd1ng, because 1t br1ngs about the prob1em.¢_""
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L of how to win SMs support before network ana]ys1s is- even 1ntroduced ﬁ;if

"tlifﬁln order to have h1gh scor1ng SMs, 1t 1s necessary to have the1r

}rri jfull support (and even enthu51asm) when network ana]y51s is e

h“e5{g1ntroduced The management ‘has’ to th1nk about th1s before dec1d1ng

"fto rep]ace ex1st1ng p1ann1ng technlques.- Indoctr1nat1on and tra1n1ng Qbi}f'v'

?? _courses, pos1t1ve propaganda and support by h1gher management, 1ncen-, fp}ﬁf_;

h?fijt1ves and, s1m11ar motzvat1ng means have been suggested as p0551b1e

'7r3ff solut1ons by the current 11terature. A

Corre]at1on coeff1c1ents for SMTHEN (+0 18 for PEs and +0 09 ;

:*ffor SMs) are. Tow but the1r s1gns do support the above’ argument

SMNOW whlch 1nd1cated SMs reaction to network ana1y51s at the ‘i-‘ff'"

'f;_t1me of the survey, does not appear in any regress1on equat1on but

t-has h1gh correlat1on coeff1c1ents (+0 61 for -PEs, - 51gn1f1cant at 2%

“ fand +0 47 for SMs s1gn1f1cant at 10%), 1nd1cat1ng that support from !h.:" L

: s SMs 1s essent1a1 for. h1gher success scores. Th1s is a s11ght]y '
tauto]og1ca] resu]t but neverthe]ess, is’ ev1dence for the va11d1ty
';of the success measurement used in th1s study. | |
SMDIFF is.a measure of SMs' changing react1ons to network .
‘iianaIys1s over t1me Corre1at1on coeff1c1ents for SMDIFF (-0 30 "‘7
:gfor PEs, and 0 13 for SMs) are qu1te Tow, but the1r s1gns 1nd1cate h
.'that 1ncreas1ng M support is- 11ke]y to enhance success. Th1s |
:f1nd1ng is. 1n 11ne w1th Davis's f1nd1ng (29) that the reason why
) "unsuccessfu1“ network ana1ys1s users fa11ed was reported by sen1or :

' management to be lack of support from people "down be]ow"

3 2.11c. Sen1or management's reaction to network ana]ys1s when it was

. first introduced and at the time of the main survey:

Both groups of respondents were asked to assess on a six po1nt

: att1tude sca]e, senior management s react1ons to network ana]ys1s




;fwhen Tt was 1ntroduced and at the t1me of the survey PEs views

-'ﬂdor "oppos1t1on

ns}iof sen1or management s react1ons are shown 1n F1gure 55 It can

,Teffbe seen. that extreme behaV1oura1 character1st1cs have decreased 1n“'
';Tfavour of a more “m1ddTe of the road“ attitude Therefore accord1ng-f".”
!?to PEs. the change 1n sen1or management s att1tude had been towards :

. more" "support" and pass1ve “acceptance", rather than "enthus1asm"-“7

Lo

F1gure 56 shows SMs opinions of‘the situation ATthough the e

"‘ ’7,ﬁ{'actua1 percentages are d1fferent the same trend seen 1n F1gure 55

-.g*can aga1n be observed in th1s f1gure But 1n th1s case, “enthus1asm
" has faTTen off qu1te cons1derab1y, wh1]e‘"acceptance“ has 1ncreased

:i:requally cons1derab]y

Mu1t1p1e regress1on anaTys1s between SMs 9uccess scores and

‘1: Methods of Introduct1on var1ab1es_1nd1cates at*lO% significance'TeveT
that senior_management_support'at the'tjme when.network analysis ;.

"a~is‘being introduced (SRMTTH) is essentiaT-for greater successr'

The second var1ab1e in th1s set SRMTNO, wh1ch determ1nes senior

.management s att1tude at the present t1me, does not appear in any
t“regress1on equat1on but 1t has qu1te h1gh correTat1on coeff1c1ents l
T (+0 61 for PEs, s1gn1f1cant at 2%; and +0 37 for SMs) The pos1t1ve B
| signs. 1nd1cate that h1gher success scores are dependent on hagh |

- sen1or management support. These two f1nd1ngs coincide w1th the
U.V1ew put forward by a muTt1tude of wr1ters that senior management o
j‘support at all stages is essential’ for greater success. The only

.T;1d1fference however, s that these writers depended heav11y on ]1m1ted

:exper1ence and common sense, whereas this study produces concrete '
"ev1dence that sen1or management 1nv01vement, support and even

| 'enthus;asm are necessary‘at all stages;for a more_successfuT_network'v




sresesse

II.QI....l.lll.l.
s s s s eI

35 I

PR

RS IO 1111 R 1 1 S Ty e
, "':: ' ::: o :::_-‘_ |1"‘—| 0 Tee .“_.',_‘0‘-.0 ‘
Enthus1ast1c L Accept1ng .o Res1st1ng e

SR Support1ng ‘_- To]eratfng Opp051ng

Senior management when 1ntroduced .
BRI 3 Sen1or management now. j* R L

JJ;Figﬂre}SS.;_Senior_management's reactidn'to network analysis, as reported

B ] 5
e B & .
. 27

15 S ! R 17 .

X - Sl 2.
3 = sl 81
i1 e 1 o st e e 0. 0.0,

' l Enthus1ast1c g Accept1ng 3w Res;st1ng o
‘ Support1ng : To]erat1ng - 0ppos1ng

' Senlor management when 1ntroduced
Sen1or management now

- Figure 56.. Senion management's reactiOn to network analysis, as repbrted7
' by SMs ' T



Tffanalys1s app11cat1on._;-,,;;

The thlrd var1abTe, SRMTDI measures the d1fference between ;f'
| vgifhsen1or management s att1tude to network ana]ys1s when 1t was flrst
.:j 1ntroduced and at the present tlme.‘ Thas var1ab1e appears 1n‘two ' |
fi”fdth d1fferent regress1on equat10ns The f1rst equat1on 1s “for PEs and B s
‘;ff;1s the resuTt of the ana1y51s 1ncorporat1ng a]l posssze var1ab1es.~';':éﬁ

i:The second equat1on 1s aga1n for PEs, but th1s t1me the ana]ys1s ﬁ’fdl-'*thh

“‘i”;fﬁcons1ders on]y Methods of Introduct1on var1ab]es SRMTDI 1s the most ?;!i-

‘ﬂhf1mportant var1ab1e in both equat1ons, and has a negat1ve rEQY'ESS"O” h

"ﬂfrcoeff1c1ent 1n both cases.r These f1nd1ngs, backed up by the results c o
.Aof the corre]at1on ana]y51s (coeff1c1ent 0 69 for PEs) 1nd1cate .
fhhthat the chances of h1gher success scores for PEs depend heav11y on
”*”whether sen1or management g1ves enough support to network ana1y51s d ;ITJET
”{“a11 ‘through ‘the t1me s1nce 1ts 1ntroduct1on As was the case for h{v'ﬁh\ij
ﬁ‘:PEDIFF and SMDIFF, 1t 1s very d1ff1cu1t to prove any causa]1ty 1n o ”Lf__
dth1s relataonsh1p Whether 1t was 1ncreas1ng top management support .
: Iwh1ch 1ncreased success in network ana]ys1s or v1ce versa, was not |
.:poss1b1e to be determ1ned from the 1nformat1on co]]ected 1n the "
main surVey However, accord1ng to the f1nd1ngs ment1oned above,
| the m1n1mum cond1t1on necessany for greater success seems to be an .'
awareness by sen1or management that a techn1que called network
- ana1y51s has been 1ntroduced, 1s be1ng used and needs top management‘f
support for better app11cat1on. It is th1s awareness that can be
observed to Tack 1n most Iess successfuT compan1es | |
PEs and SMs agreed in- the feedback survey that sen1or management
support at the 1ntroduct1on stage and 1n Tater app11cat1ons were -
_-fundamentaT for h1gher_success.a But,_none of them was_abTe to_exp]ain f;h

. the re]ationship;in_causal termsge_The generaT'feeTfng,was;that it.'. :' .




w“_'fworked both ways.\.. | SRR Gl
o As a conc1us1on to th1s sect1on, 1t can be sa1d that, the .

fff“attltude of - top management to network ana]ys1s was found to be

o 'extreme1y 1mportant in both PEs and SMs V1ews._ The ro]e of sen1or

”1k_g‘imanagement must therefore be- a. COHSC10US attempt to motavate and

"'*if“jfja1so been determ1ned by Dav1s (29) 1n a survey of network ana]ys1s

.fdencourage PEs and SMs. The 1mportance of top management support has N

lfpljuse, carr1ed out among top management members and 1ower rank1ng

_executlves ' “Good top management support" was the most frequent]y
 cited reason by both groups .in "very successfu]“ compan1es in '__"

7ih_-network ana1ys1s when they were asked to 1nd1cate why they were

::fxuilsuccessfuI

\”"ijz 12 Sis! f1rst JOb p]anned by network ana1y51s

when a SM is appo1nted to a Job, where for the f1rst t1me 1n o
h1s 11fe he’ has to use network ana]ys1s as the standard p1ann1ng
- method there are f1ve p0351b111t1es as to how management can 1n1t1ate
him into the technlque. | | e
| a) He may a]ready be fam111ar w1th the techn1que, |
b) He can be sent to a course (1nterna1 or externa]),_-ir |
c) The techn1que can be exp]alned to him br1ef1y before he' starts,.‘
~d) He can be sent for a while to a 51te where network ana]ys1s is
be1ng used ' o | | ‘ |
~“.1 e) He can part1c1pate in the dec1s1on to use (or not to use) network
B ana]ys1s in that part1cu1ar progect | | | k
. The data shown in Figure 57 1nd1cate that. most compan1es used
a comb1natlon of these items. They-also show that the most popular
way of 1n1t1at1ng a SM in network ana]ys1s was by a br1ef exp1anat1on

. about the ma1n features of network analys1s, p0551b1y g1ven by a PE



- Technique exp1a1ned

~-Sent . to course - .

Participation in dec1s1on

Already familiar - i
-Sent to site us1ng network ana1y51s

:Figune 57. TheﬁSM'sefirst‘job p]anned by_network‘ana]ysis,_"‘ ':[

" The next most popu]ar act1on was to send the SM to a course. where |

‘ he cou]d get suff1c1ent tra1n1ng for adequate 1mp1ementatlon.‘ A ]ess
‘_ popular way was to consu]t the SM before the final dec1s1on to use
:'network ana1ys1s was g1ven, 1n these cases, the SM was ]eft free to
_ﬂaccept or reJect the use of the techn1que. It 1s only in the minori-

 lty of the cases that the SM had enough know]edge of network ana1ys1s

B ,at the time he was appo1nted to h1s first Job p]anned by network

':ana]ys1s It is a]so 1nterest1ng to note that no SM'was sent to

" another site us1ng network ana]ys1s

* Correlation coeff1c1ents,for,most‘otfthese veriaotes are
" negligibly Sma]T exoept for two of them SENTCO (sent to a course)

--and PARTIC (part1c1pat1on in the. f1na] dec1s1on) Correlation



;'":‘”:’"5_'coeff1c1ents for SENTCO are qm te’ h1gh and si gmﬁcant at 2% ( ° 53
S for PEs,. and -0. 66 for SMs) Th1s 1nd1cates that success’ scores are Bl
“T”vetzklikely to be h1gher 1f SMs are not sent to courses as an 1n1t1at1on
| .hjexerCISe Th1s f1nd1ng 1s cons1stent W1th the results reported 1n

7:Sect1on 2. 4 that SMs d1s]1ke and somet1mes resent both 1nterna1

. and external courses e1ther because the contents are genera11y too

'“=;fflltheoret1ca1 and beyond the reach of most SMs pract1ca1 mtnds, or o h

fﬁf55because the r1ght Kind of atmosphere is not generated

Corre]at1on coeff1c1ents for PARTIC ( 0 33 for SMs and -0 16

Th:‘f;dfor PEs) suggest that SM part1c1pat1on 1n the dec1s1on to use network ;H‘
O ana]ys1s for the f1rst t1me, does not enchance success.‘ The theory
'd'_.that part1c1pat1on in dec1s1ons reduces the chances of h1gh res1s-.“‘ -
1't;dtance, is therefore defeated 1n th1s case It 1s be11eved that

":‘Q‘[:maaor dec1s1ons of th]S sort are expected to come from the top in" t;'_:ff:@

“most contract1ng organ1zat1ons. ‘ ' S

“2,]3. Effects of network analysis on site staff's basic:securities*

This queStion'was asked'to both PEs and SMs It conta1ned four
'partS' Amount of pay (PAY), 1nten51ty of work (INTwRK) promot1ona1 ,
__advantage-(PROMOT), and status of prest1ge (STATUS).; Each ofgthemw :
- were’ rated by respondents on a three p01nt scale: enhanced,'not -
:changed threatened | 7
F1gures 58 and 59 poxnt out that except for' 1ntens1ty of work
f(INTwRK), network ana1ys1s has no maJor effect on any of the rema1n1ng
':Idhthree aspects Network ana]ys1s had therefore no adverse effect on
‘,the pay package the SM or the foreman takes home, or on their chances -
”‘;i-of gett1ng promoted, or on their prest1ge among the other members of , ‘:
3staff In some few cases, both SMs and PEs thought that these were

' _-even enhanced The exp]anat1on given for these few cases was.that B RN
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. Figure 59. Effects of network analysis on site staff's
o -+ basic securities,aas reported by SMs.




*"f;iaobs comp]eted on t1me, were better seen and better apprec1ated on |

"Lfgfia network th1s 1ed to hxgher prest1ge, to a better chance of gett1ng f”'tﬂ'

F'more 1mportant Jobs and eventua]]y to better money It 1s, of

'7?:course poSS1b1e for th1s argument to work the other way around, i. e.,]'-¥??°

Jﬁ'gobs not comp]eted on tame can’ be better assessed by a network and.f1‘5fl5t

'71"consequent1y prest1ge may fa]l.i Th1s has been reported to be d“"”"

' ~;J‘happen1ng by on]y one PE and the resuits 1nd1cate that 1t has no

; adverse effect on promot10na1 advantage and the pay package

Intens1ty of work 1s however seen to be affected more- than the-‘-""’"”

'"'t-i | other aspects. 40% of the PEs thought that the s1te staff's 1nten-f_7- NEnE

”les1ty of work was enhanced because most of the p?ann1ng was carrted .

‘33Jout by PEs, 1eav1ng add1t1ona1 t1me for SMs to spend on other :

L ‘act1v1t1es About the same- percentage of SMs thought also 1n the

- same way, but about 14% of SMs be11eved that network ana]ys1s meant'”

”7-_more work for them They c1a1med that the time necessary to study -

;f-fup,ethe pr1ntouts and the network took much 1onger than study1ng a s1mp]e -

. bar chart. Regress1on ana]ys1s for SMs 1nd1cated that this worry 1s :
.t-we11*founded The equat1on for‘Methods of Introduct1on var1ab1es
,shows that INTWRK has a pos1t1ve regress1on coeff1c1ent A]though g
"; it appears near the bottom of the tab]e of - 1mportance the pos1t1ve
| s1gn suggests that SMs success scores are !1ke1y to be h1gher if
-: us1ng network ana1ys1s does not mean spend1ng a 1ot of t1me try1ng.
.‘to decipher pr1ntouts _ c _ i
Corre]at1on coeff1c1ents for al1 but one of these var1ab]es _
| o fare pract1ca1]y n11 0n1y STATUS is re]at1ve1y strong]y correlated
to PEs' success scores (coeff1c1ent +0.54, s1gn1f1cant at 57) ‘

_1nd1cat1ng that PEs' -success scores-are-]tkely-to_be higher .if SMs‘ -

acquire more prestige as a result of using network analysis.. This. -~ =



'ﬁ?f'is. 1n a way, se]f—exp]anatory, because accord1ng to PEs, h1gher

L presttge is exactly the r1ght k1nd of mot1vat1on for SMs.,_‘ 7:-;?7;

p¥1ﬂ2 14a PEs opinion of SMs ; | R e
S Th1s quest1on was, d1rected only to PEs. Its ma1n purpose was
f;;to determ1ne the ex1st1ng s1tuat1on by 1nqu1r1ng about PEs op1n1ons‘
:1ﬁfjjfijon d1fferent aspects re1ated to SMs.e It was be11eved that 1nformat1on.:
- of thTS k1nd wou]d fac111tate the 1nterpretat1on of some of the fﬂ*_ |
l'-f1nd1ngs The. aspects 1nvest1gated are 11sted be]ow-i3' T
“"Ffﬁi:;h——-They have adequate know1edge of network ana]ys1s (ADEQUA) .';;h. ,fﬁgi}
'hi'——~They come from trades rather than un1ver51ty (COMTRA) "“ha
o ff_' -—-They exp1o1t every aspect of network ana]ys1s (EXPLOI) "‘”};;'7.~a: ih“
H-—-They have great pract1ca1 s1te exper1ence (SITEXP) e

: lehz-—— They feel a need for network ana]ys1s (NEEDNA)

_'—— They cannot do w1thout the he]p of a PE (NEEDPE) =
?ﬂf“e——-They are 1nc11ned not prov1de 1nformat1on for updat1ng (NOUPbA)ff':
h-—— They tend to use the1r 1ntu1t1on rather than what the network - |

o shows (INTUIT) _
' ) ——-They become qu1ck1y d1s11lus1oned when the network has to be- _ i
updated frequent]y (FREUPD) o jf-' _.Yi ' B ﬁi
F1gure 60 shows that in the majority of the PEs' op1n1on
‘ -(93% of them). SMs had rather advanced s1te exper1ence Not surpr1s1ng-t
71y, SITEXP appears 1n ‘the mu1t1p1e regress1on equat1on for PEs when
| .Methods of Introduct1on var1ab1es are cons1dered The pos1t1ve_s1gn__'
1of the regress1on coeff1c1ent 1nd1cates that PEs success scores are
11kely to be h1gher if SMs have adequate site experience. This
var1ab1e is the second 1mportant var1ab]e in the regress1on equat1on,

‘ _and is a.rather obv1ous result, because the more SMs are competent



«SMs have great pract1ca1 s1te exper1ence L
SMs have adequate knowledge of network ana1y51s B
SMs ' come from trade not from industry - o
SMs use intuition rather than network. ' B
SMs . are disillusioned when the network 1s updated frequently
SMs  are inclined not to provide update 1nformat1on
SMs' cannot do withour PE ‘ :
. .SMs feel a need for network ana1y51s .
-SMs - explo1t every aspect of network ana1ys1s

B N T L U

f .-F1gure 60.-7PE s op1n1ons on SMsh'

'in their‘job, the more‘easiTy they wi]]”understand what'network

1ana1ys1s 1s 11ke1y to ach1eve. Furthermore, commun1cat1on w1th PEs

will be more effecttve. and d1scuss1ons w1]1 1ead to more construc—"

' tlve 1deas which in turn will produce a more re11ab1e network

| Th1s resu1t seems also to effect SMs att1tude towards pTann1ng
tan genera] Indeed, 1t was determ1ned that over ha]f of the SMs were_
'”1nc11ned to use the1r 1ntu1t10n (INTUIT), wh1ch is,.no doubt based

| "on the1r prev10us 51te exper1ence, rather than mak1ng full use of

hnetwork analysis. R o

E In about 60% of the PEs op1n1on SMs had an adequate knowledge
of network ana]ys1s ' Th1s f1nd1ng const1tutes a check on the answers |

reported in Section. 2 9 1n th1s Chapter, that about 56% of the- SMs



”rhiﬁi,knew enough about network analys1s to 1mp1ement 1t adequate]y he,¥
Tk .correlat1on coeff1c1ent (+0 30) 1nd1cates that PEs success scores o
= pare 11ke1y to be h1gher 1f SMs know]edge of network ana]ys1s 1s as‘;i’.ffv.h
”fh"comprehen51ve as’ poss1b1e.\ A s1m11ar result was a]so obta1ned 1n f“-.
= Accord1ng to F1gure 60, over half of the SMs were ex-tradesmen
Pb(genera1]y ex-carpenters), rather than un1vers1ty graduates Th1s - i
'dfact has been used by PEs, 1n many occa51ons, to exp1a1n the reason‘di_f't"t
;Hféhfidwhy network ana]ys1s was not welcomed w1th open arms by most SMs |
“'_ L Another 1nterest1ng resu]t, wh1ch has a]ready been ment1oned ‘f'
':{:}p1n an ear]1er sect1on re]ated to updat1ng (Chapter V Sect1on 1 1),
[L, i1s that over. half of the SMs were d1s1]1u51oned when a network had I
' rl?{;hto be updated frequently Near]y ha]f of them were 1nc11ned not to r_ 
b_prov1de 1nformat1on for such’ rev1ews As d1scussed 1n Sect1on 1 1, .t L
'.- the. reason for th1s, js be11eved to be the confus1on that ex1sts in
.SMs m1nds as. to what updat1ng a network means_ and what it ach1eves.
| F1na11y, only 27% of the PEs thought that SMs needed e1ther a
. PE or network ana1y51s Th]S is a rather cur1ous f1nd1ng which is
‘”worth elaborat1ng on. _It means that PEs are offer1ng the1r serv1ces'tn
bto SMs, and they are offer1ng them an advanced techn1que wh1ch they df'
'.r.be11eve has many advantages over convent1ona1 techn1ques' but they -
llalso think that SMs (1n the ma30r1ty of cases) need ne1ther the1r
d-serV1ces, nor network ana]ys1s. The f1rst part about the need of a ;
_ PE may- be an understatement on the part of the PE try1ng not to be
tpretent1ous, or 1t may be an acceptance of SMs' p1ann]ng ab111t1es,'
'wh1ch, in the author's op1n1on is rather un11ke1y' 'PEs interyiewed
“in the feedback survey suggested that SMs did not often take PEs

- op1n1on 1nto con31derat1on, and that th1s may we11 be a reason for



fhﬁfth1s f1nd1ng Another p0551b111ty was ment1oned to be the be]zef B

fhthat 1f 1t 1s not the PE who does the p]ann1ng, someone else 1n the‘j-

| ”'?f'fswte staff w11] do it.. In any case, al the respondents in the

i'73fl'feedback survey agreed that SMs def1n1te1y needed the ass1stance of‘wj"?iit'

"ﬁfﬁa p1anner..‘” g

The second part about the need for network analys1s 1s more ‘fd‘ SR .

'Q'er'understandable A number of SMs 1nterv1ewed 1ns1sted that the1r JObS v

:':ftfhad been p1anned by ord1nary bar-charts for a }ong t1me, and that

'”V'everyth1ng had gone smooth1y They d1d not fee1 any need for a more'{;

"3; advanced techn1que and moreover, they were conv1nced that network

th.j'ana1ys1s d1d more harm than good It 1s not therefore surpr1s1ng

5'l;.that PEs sense th1s way of thought and express it ina way wh1ch j'.i :‘f

R gives the resu1ts in th1s sect1on

2. 14b ' attitudes towards PEs. 3_:H:i:t""

- Th1s quest1on appaered in SMs quest10nna1res on]y The mot1ve

”hi”beh1nd it was fo f1nd out what PEs represent in the SMs op1n1on.

“.fThe aspects 1nvest1gated are g1ven be1ow- =

. —He regards the PE as someone belong1ng to the same group as h1s

(SAMEGR)

S he trusts the PE (TRUST)

—_ The PE has high prest1ge in the eyes of the SM (PEPRES)

1-—-He feels that he needs the PE (NEEDPE)

2_-— He toIerates the PE (TOLER) .

e He sees the PE as an 1mp1ngment on h1s author1ty (IMPAUT)
' The results are shown in F1gure‘61 The maJor1ty of the SMs
:;(84% of them) reported that they needed a PE to assist them in’
plann1ng and perhaps even control11ng the Job _ This is in d1rect
_contrast’ WIth PEs op1n1on that was reported 1n the preced1ng

| ;'sect1on (2. 14a)



.SM needs PE

SM trusts PE e T e T e
SM sees Pe as beTong1ng to the same group“_.

PE has high prest1ge in SM*s. eyes S

'SM tolerates PE . ‘ S

SM v1ews PE as ab 1mp1ngment on h1s author1ty

. s - o B R L 1-‘ ‘.“‘:

\—"

 Figuwre 61 Ss' attitude towards pEs

It is 1nterest1ng to note that SMs attltudes to PEs were on the '

'"',wh01e qu1te favourab!e. The average SM needed a PE used his ser-'

' v1ces, trusted h1m and h1s programme, and did not regard h1s

-7-act1v1t1es as an 1mp1ngment on his- author1ty Furthermore he

regarded the PE as somegnhe - be]ongang to the same group as’ h1s and not -

to a spec1a1 breed of spec1a]1sts consequent]y, the PE's’ prest1ge
" in the eyes of the M was not h1gher than any other member of the
i'.construct1on staff. | _ | |

. There seems to be three important- p01nts that emerge from these
-results. The first one is the contrad1ct1on that exists between PEs

and- SMs op1n1ons of whether PEs are needed or not Th1s may be due :

to an understatement by PEs (try1ng to avo1d to be pretent1ous), or h'_:i‘x'




Tdifgtt may be due to the fact that there is a genu1ne m1sunderstand1ng R

: ffof the s1tuat1on.; PEs and SMs W1th whom th1s was: d1scussed in the LA

“?fﬁ:feedback survey made c1ear that they woqu not deny the 1mportance RREES

i of the PE in the construct1on team But, they were able to expTatn R

"7f-f{why such a result was obta1ned Accord1ng to PEs SMs do not take

"rf*f?too much not1ce of PEs suggest1ons thus mak1ng them fee] not needed

‘”:rffAccord1ng to SMs, PEs do not reaT1ze that they have not got enough

'““?*f:t1me to p]an the1r own JOb, and that therefore they need the a551s--' S

| ;75.;;tance of a PE.

The second p01nt 1s the fact that SMs regarded PEs as any other' o

~11Tmember of staff and not as-an expert w1th h1gh prest1ge and power

i’occupy1ng a pr1v11eged pos1t10n. In the pre11m1nary survey, the

C"."argument was put forward by some SMs that the PE was a “young man,

L gtw1th a new]y obta1ned un1vers1ty degree, and a lot of knowledge on.

i mathemat1cs and operat1ona1 research aSS1gned to put right
y 1neff1c1enc1es on s1tes Th1s part1cu]ar resu]t 1nd1cates that {~'
‘the magorlty (64%) of the SMs d1d not support this way of th1nk1ng. -
F1na11y, it is aTso 51gn1f1cant that a]T SMs d1d not regard |
the act1v1t1es of PEs as an 1mp1ngment on. the1r author1ty. The
fcase study (See Chapter 11, Section 3, and Append1x E) had 1nd1cated
-ﬂ-that there was cons1derab1e unea51ness on the part of the SMs because

“‘the PEs were report1ng-d1rect1y to d1rectors rather than ‘to the SMs

;U] themse]ves. The data collected in the main survey show however that

“ th1s was an except1ona1 case wh1ch d1d not app]y 1n any of the

“compan1es in. the samp]e

'2.15 Changes in the pTann1ng department due to the 1ntroduct1on

~

of network ana]ys1s._-

It was observed 1n the case study, and the pre11m1nary survey



gk

‘-;that a number of changes had happened in organ1zat1ons who had |
f1ntroduced network ana1ysss Some of them had estab11shed a p1ann1ng
3idepartment and staffed 1t w1th new]y recru1ted or new]y tra ned

Vhibflnetwork ana1ysts whereas before the 1ntroduct1on of network analys1s

;‘?Levery SM used to do h1s own p1ann1ng, some of them had en1arged the

Py

‘lfplann1ng department to cope w1th the 1ncreased demand of ass1stance

":1; by SMs, some- of them had compTetely centra11zed the ent1re plann1ng

*i_;doperat1on, wh11e sorme. of them had decentra]xzed 1t by ass1gn1ng a PE

| :jh'the p]ann1ng department had acqu1red a 1ot of prest1ge because of

:"54i;;-or even a sma11 p]ann1ng department to each s1te, 1n some compan1es

- t]_the success obta1ned w1th network ana1y51s wh11e on others the

“7Lplann1ng department had lost prest1ge because of fa1lures and fr1ct1on

"f:h‘w1th SMs, some plann1ng departments had acqu1red Tore author1ty than
'f"'Just consultative powers wh11e some others had lost author1ty

-*'comp1ete1y and become a pure serv1ce department w1th 11tt1e say in .

Uffudec1s1ons._

Al these aspects were 1nvest1gated by 1nc1ud1ng exact1y o

T 51m11ar questions to both quest1onna1res. The reason why the quest1onsr'

B about the format1on/en1argement (PDFORI), and centra11zat1on/

_decentra11zat1on of the planning department (PDCENT) were asked-to

o both sets of respondents was ‘double- check1ng the answers In the -

o case of the rema1n1ng quest1ons, prest1ge (PDPRES) and authority -

| f(PDAUTH) d1fferences of - op1n1on were the ma1n po1nt of 1nterest

1t is apparent from ear11er research on 1nnovat1on that when -

_a nove]ty (a new. procedure,,a new techn1que, new mach1nery, new

techno]ogy, ete. } is 1ntroduced into an organ1zat1on, its effect is

- most apparent in. the department most concerned But, effects do not

-fconf1ne themselves to the boundar1es of the department concerned




ffments c]ose]y related to (somet1mes dependent on) the department

f.‘fgwhere the change takes place. The effects of. change can be descr1bed
Téff;11ke a wave caused by the dropp1ng of a stone (the change) into- ca]m
'“i5f¥nwater, that is- strongest 1n the center (the department concerned)
j=f{fand becomes weaker as the rad1us 1ncreases (other departments in
'H?decreas1ng order of connect1on w1th the department where the changeif :
;"’iijtakes p1ace) : The a1m of th1s study 1s, among others, to determ1nejd'd7“;'
”¥E*°the effects of the. 1ntroduct1on of network analys1s.n Its effect on:. o .,

- ;the p1ann1ng department on s1te management, on contracts managers, - -

“on’ SMs, on: sen1or management, and on the ent1re organ1zat1on 1s

‘“*Viaf_jassessed by d1fferent quest1ons. Th1s part1cu1ar sect1on dea]s w1th

| 3j'i:;the changes 1n the p1ann1ng department

: F1gures 62 and 63 show the data co]lected for th1s quest1on._
,There seems to be consensus between 21% of PEs and SMs that a )
p1ann1ng department was estab11shed as a d1rect resu]t of 1ntroduc1ng

. network analys1s (PDFOR]) However,-1t was be11eved by a 1arger '

number of SMs (38% aga1nst 18% of the PEs) that the p]ann1ng departﬂ‘ ‘;"

-ment which a]ready ex1sted had been en]arged It'ls true that in -

';the maaorxty of the compan1es contacted the p]ann1ng staff had

f1ncreased in number in the Iast few years but whether thlS 1ncrease

"-was due to network ana1ys1s is ent1re1y a quest1on of op1n1on. "In'

"th1s case, however, the author thinks that the PE 5 assessment of

‘”51 " the satuat1on is much nearer to the rea]1ty Mu1t1p1e regress10n

‘Vana1y51s between PEs success scores and a]] poss1b1e var1ab1es
wshows that PDFOR] is present 1n the equat1on at 2% s1gn1f1cance 1eve1
“(Th1s 1nd1cates that PEs' success scores are 11ke1y to be- Tower 1f a.

=_'p'lanmng department s estab11shed as a dlrect resu]t of - 1ntroduc1ng

knd repercuss1ons of these can be observed pr1mar11y in the depart- .f'""
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"féfnetwork analysxs There is no correTat1on between this var1ab1e andhlfi

fktsMs success scores. f}7}f_pptp'ﬁkf.'_'1:*fff:" o
| The quest1on about the centra]1zat1on/decentralizat1on of the

“-'lda‘pTGnning department (PDCENT) rece1ved aIso d1ffer1ng answers form o

.'tfl';_,PEs and SMs.. ATthough the Targe maJor1ty 1n both cases be11eved tpat ‘k;?

‘anffﬁthere had been no change, 18% of the PEs c1a1med that network
Sk panalys1s had Ted to decentra11z1ng plann1ng operat1ons whereas no :.f '
'f]LSM agreed w1th 1t The corre]atton coeff1c1ent between th1s

';ivar1ab1e (PDCENT) and SMs success scores 1s negT1g1b1e ( 0 05),‘

'”ki‘but it is h1gher for PEs ( 0 24) Th1s 1nd1cates that the more
‘.{decentra11zed a p]ann1ng department becomes as a result of network
ana]ys1s, the h1gher w111 be PEs success scores. _ _

' These two resu]ts for PDFORT and PDCENT are rather 1mportant
s ?{ﬂ}.because they do not compTy w1th what the 11terature advocates '
h'Indeed the Targe maJor1ty of wr1ters foreteTT in the1r wr1t1ngs E
"that network ana1y51s would necessar11y lead to the format1on of a
'centra11zed pTann1ng department wh1ch would be s1m11ar in structure 3
to an est1mat1ng department Th1s, 1t 1s al]eged Swill 1ncrease B
'"eff1c1ency in p]ann1ng. by concentrat1ng the pTann1ng effort 1nto
one. off1ce (espec1a]1y in cases where computer app]1cat1ons are |
common) and by pushing. spec1a]1zat1on in network anaTys1s as far as
poss1b1e | Stat1st1ca1 ana]yses however, show. that the format1on of '
a centra11zed pTann1ng department does not enhance PEs success
The main reasons for th1s are believed to be twofold ' |
" a) A centra11zed pTann1ng department means a department staffed with
speC1a11sts and experts, who, as time goes by, become more and
more das1nterested 1n s1te act1v1t1es They start concentrat1ng on

the techn1ca1 aspects of network ana]ys1s and become Tess aware of



Ia;gﬁthe”reaTtty gotng-on'on site.r They become a11enated of S1tes

‘lft,b) w1th ]arger and more comp11cated JObS US1ng more comp11cated

. techno]ogy, SMs are bound to ask for fu]] t1me res1dent PEs
f~TSome of the 51tes v1s1ted had - e1ther a ful] t1me res1dent PE
'ei(Company No 16) or a sma]l plann1ng department composed of two or |
’ggcmore PEs’ (Company No 2) In one of the s1tes, the PE was appo1nted"; |

s :gf_as a deputy SM and he had respons1b111ty for. prepar1ng and rev1ew1ngJiy_55‘~f
“ﬁﬂfkithe network and enough power and author1ty to 1mp1ement 1t
*ﬁaﬂ.;f{_i(Company No. 11) :‘V'h ) hf “: | ' _ | | |

"d, -PEs w1th whom the subJect was d1scussed 1n the feedback survey
H;:ind1cated that the format1on of a plann1ng department to carry out ’

| kone 51ngle plann1ng techn1que network ana1y51s- was’ bound to cause -
3';;fa11ures In the1r op1n10n, success cou]d be obta1ned onTy w1th a.

i;;;:plann1ng department who app11es the r1ght plann1ng techn1que in the ‘7"
5-‘7;r1ght proaect._~~ . -f_g-l;i-' L ,;g;“ . “_'-.-} o i"f
" PDPRES determ1nes whether the pTann1ng‘department acqu1red |
”ilmore.prest1ge as a result of the 1ntroduct1on of network ana]ys1s
‘-‘About half. of the PEs (42%) 1nd1cated that there had been no change
‘whlle 58% c]a1med that they had acqu1red more prest1ge. The. ma30r1ty
~ of the SMs (77% of them) thought however that PEs had ga1ned prest1ge
:The correlat1on coeff1C1ent between PDPRES and PEs success scores is ."
]ow but pos1t1ve (+0 13) On the other hand the correlation D
o Jcoeff1c1ent for SMs 1s negat1ve ( -0. 28) and 1nd1cates that acqu151- _..‘ :
'j tion of - 1arger prest1ge by PEs 1s not we]comed p0551b1y because .h
- they feel that it is acqu1red at their own expense.n o _ 7
PDAUTH determines whether the plann1ng department s author1tyﬁ-; |
Tshas changed in any way due to the 1ntroduct1on of network ana1y51srcf.'-';d

. The majority of the PEs (8]%) be11eved that it had not,.but the



,_the percentage of those who thought the p1ann1ng department had

g acqu1red more author1ty 1s nearly doub]e of the PEs percentage

: j*ﬂ;ia p]anner When Methods of Introduct1on var1ab1es are cons1dered
JIJN*f-the equat1on at 10% s1gn1f1cance 1eve1 The pos1t1ve S1gn of the

“?*to be h1gher 1f PEs acqu1re more author1ty as a d1rect resu]t of

*:11ntroduc1ng network ana]ys1s Th1s 1s a controvers1a1 resuTt wh1ch

';_;across any other s1te in the ma1n survey where the PE had any

"f'“;that PEs' act1v1t1es were 1mp1ng1ng on h1s author1ty (See Chapter V

' ‘Sect1on 2. 14b) After hav1ng d1scussed the matter w1th SMs 1n the

o rather as:“more 1nvo1vement“ In Sect1on 1 4 2 of th1s Chapter, 1t
i -;.15 clear]y stated that the p]ann1ng departments in every s1ng]e '
e t]company 1n the samp]e had no- d1rect authoraty whatsoever, and that
7 they all acted 1n a consultat1ve capac1ty It 1s therefore not
t:poss1b1e for a PE to acqu1re "more author1ty" as: such ‘as a. result
‘_;."of us1ng network analysis; but it 1s poss1b1e for h1m to be 1nvo]ved

_'much more_than before-jn the‘day to‘day runnjng of‘theﬁs1te, B

rest (]9%) thought that 1t had 1ncreased._ In the case of the SMs,.':-u*'}ff:
;”,(37%) but the maJor1ty (54%) thought that 1t had not. changed 'fwo_';i‘zrﬁx*
”‘ ”;?examp1es of 1ncreased author1ty have been observed by the author. o :;,gf-?
f”;:fand had become, 1n a way, SMs super1ors. In a 51te (Company No 11)ft
" [j;1n the ma1n survey, a. PE had been app01nted as the deputy SM hence lh.ilﬁll
-?;;ij1ncorporat1ng a fa1r amount of authorzty w1th h1s respons1b111t1es as.
':Tff,j:smu1t1p1e regress1on ana1y51s for SMs shows that PDAUTH 1s present in dhi'”"
” th’h}regress1on coeff1c1ent 1nd1cates that SMs success scores are 11ke1y"*” ;
. a;'has to be : exam1ned in: the 1lght of ear11er f1nd1ngs.; Apart form the :ﬁ‘

;51te in company No. m ment1oned ear11er, the author d1d not come ;]'L

) author1ty whatsoever. Furthermore, no M was reported to 1nd1cate el

fjfeedback survey, 1t is be11eved that SMs 1nterpreted “rore author1ty""' -

'"*f*f;fﬁ:aln the case study, PEs had assumed the ro]e of contracts managers,‘ ”"°;f“dt



f2;16._ Changes in the status of contracts managers and in the s1te s”jfﬁf

'T'f’1ntroduc1“9 network ana1y51s only 1n the p]ann1ng department the

| U T

autonomy. due to the 1ntroduct1on of network ana]ys1s..\'ﬁiiffs';

The preced1ng sect1on (2 15) dealt w1th the consequences of

\Zrlgsdepartment most concerned Thls sect1on covers the effect 1t had onehj‘r’:‘:
. ?tf;the s1te (SIAUT) and on the contracts manager (CMFORM) these two
':'itf;be1ng sect1ons c1ose1y re]ated to the plann1ng department in any
VI’aﬂgcontract1ng organ1zat1on.‘ It 1s fa1r to add a]so that th1s qUEStTO"“j?a.‘TJH
'lt”tewas or1g1nated after the case study where PEs tr1ed open1y to get _l
"'.5fF'r1d of contracts managers 1n order to fu]f1]1 this funct1on themse]ves,.;_i'
‘fttifand where s were. comp1a1n1n9 Of 1005‘“9 their. autonomy because Of :

C PEs' 1ncrea51ng pressure and control over the S1te.,_ S

As mentioned 1n a number of occas1ons 1n ear11er sect1ons the

'fiyvfis1tuat1on wh1ch was observed 1n the case study. was not seen to happen "d!"
"¥l1n any of the organ1zat1ons wh1ch took part 1n the ma1n survey
:'d-Indeed F1gures 64 and 65 show that accord1ng to every 51ngle PE and

11 SM the post of contracts manager had not changed at a11 as a d1rect
. result of 1ntroduc1ng network ana]y51s. consequently,Jcorre1at1on_ B

SR coeff1c1ents are nil.

- In the case of the s1te s autonomy (SITAUT) there seems to be f'h“—” “

B reasonable agreement among the maJor1ty of PEs and SMs that the h
_change from convent1ona1 p]ann1ng techn1ques to network analys1s had
| :mostIy no effect at all. There were a few SMs and PEs who thought l"“n
7 that the' use of network ana]ys1s had'paved the way for 1ncreased
t.” s1te autonomy, but there were a1so a few PEs who be11eved that ;f"':

"‘;'network analys1s caused a reduct1on in 51tes' autonomy

The PEs' correlation coeff1c1ent for SITAUT (+0 32) shows that -

L h1gh s1te autonomy enhances success Th1s is 1n ]1ne w1th what has";,

s e e o T b et - & e v s . na ams 478 et s i Eaaim- . g AT R o mrm
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i Figure 64. Changes in the off1ce of contracts manager and on the
© . site's autonomy due to the 1ntroduct1on of network
] ana]ys1s, as reported by PEs
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' Contracts managert : :i:';'The-site -
‘1. Established .~ - .1, More autonomy

2. Not changed - - = 2, Not changed -
‘3. Abolished -~ - ' 3, Less autonomy

: foiQure 65. Changes in the off1ce of contracts manager and on the
R ‘site's autonomy due to the 1ntroduct1on of network
N ana]ys1s as reported by SMs‘




{jgjffbeen sa1d 1n the preced1ng sect1on (2 15) about decentra11zed

'”?dprann1ng departments.. Indeed a decentra11zed p1ann1ng departnent

ﬁfufjimeans that PEs work as members of a s1te team, and report on1y to..

‘”SMs and nobody es]e It 1s c]ear that thts sort of sett1ng 1ncreaseS'ffﬁi""

‘ﬂ,,?;the s1te S autonomy to a 1arge extent The SMs corre1at1on

‘.hif?f‘écoeff1c1ent for SITAUT 1s comparat1ve1y low (+0 12)
:.{:w” 2 ]7 The SM's. 1nvo1vement in h1s job:

‘\._,.‘_.

Th1s quest1on was asked to SMs on]y It was s1tuated at the end]”'”'

'tTZ'f,of the f1rst part of the1r quest1onna1re (See Append1x J) The 1dea R

-:f*jfwas to determ1ne whether the extent to wh1ch SMs are 1nvo1ved 1n

| ff'the1r JOb has any d1rect bear1ng on the1r success scores._;'

The Job 1nvo]vement scale wh1ch was used was orxg1na11y

B deve]oped by Lodahl & KeJner (80) as an exerc1se in psycho]ogy Most

:'1TAfSMs showed surpr1se when they f1rst read the quest1on, but the 1arge

- maJor1ty (except two of ‘them who m1sunderstood the quest1on) d1d 7 oo
h'answer it, o - ' o |
Corre]at1on ana1ys1s shows that Job 1nvo]vement (JOBINV) 1s

:‘negat1Ve1y corre]ated w1th SMs success scores ( -0. 25) It means

o that h1gh JOb 1nvo]vement is likely to enhance SMs " success scores

f:;The ma1n reason for th1s f1nd1ng was thought to be re1ated to the |

lff:fact that networks are generally found by SMs to be much more o

deta1]ed ‘than bar- charts (F1gure 66) As a matter of fact, networks -
"generaTTy conta1n a 1arger number of-act1v1t1es they-show 1nter-
,re]at1onsh1ps among act1v1t1es they indicate cr1t1ca1 act1V1t1es

| d‘and float va]ues and they show the possible consequences when de1ays .

. occur. Network analysis produces a Targer bunch of 1nformat1on for

a larger number of act1v1t1es, and it. can therefore be sa1d that 1t L

requ1res higher involvement from SMs Indeed SMs must constant]y
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Flgure 6. FreqUénCyvof cases:when
.. -networks give a very .- - - T e
deta11ed programme E ..;‘ e e Il

ﬂCheth“progreééohjthe hetwork'and try to'asseas the-tmpTioattona'of |

| de]aye'by'simUTating them before. théy:happen SMs with- 1ow Job - |

'1nvolvement character1st1cs however, are qu1te sat1sf1ed by fo1low1ng;’.
.l'ﬁa bar—chart and not being bothered about the rest. _ |

| It is fa1r to add here that the argument put forward 1n the

'preced1ng paragraph was not str1ct1y true in a number of cases.

ﬁIndeed oner SMs who had- worked W1th bar- charts a]] their 11ve5v“

;tended to be much more 1nvo]ved in the1r Job than the younger |

h:generat1on of SMs



i The fo]]ow1ng mu1t1p1e regress1on equat1ons show the reTat1onsh1p between
"{1-success scores -and Methods of Introduction variables at 10% s1gn1f1cance Tevel’, L
...7" The figure on the left is:the regression coefficient; the figure-in parantheses, :““f
~".. following the variable name, is a measure of importance. - (Regression coefficient -
" 'muitiplied by the standard deviation). It denotes-the change undérgone by the L
- dependent variable, for a standard change in that particular 1ndependent T
,hvar1ab1e.- The var1ables are g1ven be1ow 1n order of 1mportance." L

J?P]ann1ng eng1neers success scores are 11ke]y to be htgher when-vhg L
ﬁa- 28 58 SRMTDI (24 2B): there 1s. contlnuous and 1ncreas1ng sen1or management S -
ok - support: (*); e SRR
_V”;[_+ 56. 63 SITEXP. (14 62): SMs have cons1derable s1te exper1ence' : B T
s ., 21 94 CLAUSE (11 13) ‘network 'analysis is not’ 1ntroduced asa d1rect response

S J,‘.,.._‘ i to contractua] obl:gat1ons...xf~‘ T )

v’_“S1te managers' success scores are 11ke1y to be h1gher when S -..,'ls:;”
--= 53,19 HUMAN- (37.05): PEs concentrate more on human aspects (*), T .
- - +105.54 TECHN (28.21): PEs concentrate less on technical aspects; = .
770+ 43,59 PDAVUTH. (26.64): the planning department becomes more 1nv01ved 1n the - .
peE T e e ‘day to day running.of jobss =~ . ‘ .;{~; S
~.+.12.35 SMTHEN (18.15}: SMs support the use: of network ana]ys1s when 1t 1s .,,V'"
T . -7 . introduced; s e
415,60 INTWRK -(11.26): SMs'! workload does not jncrease as a d1rect resu1t of . .
el e e 1ntroduc1ng network analysis; - o
;;:;+;17.03.SRMTTH‘( 9;69) senjor. management supports the ‘use of network ana]y515'i‘, o
o o ,when it is. 1ntroduced, ' o o

ﬂaaﬁ’Plannlng eng1neers corre]at1on coefficients at 10% 51gn1f1cance Ieve1,. RPN AO)
.- . success. is-1ikely to be greater when: . - PR ’
" SENTCO (-0.63): SMs are not sent to courses as an initiation exerc1se (*), S LET
1&?]‘PENON (+0.62): 'PEs support the use of network analysis (*); ‘ : sﬂﬁ,a;_gg‘
. SMNOW. (+0.61): SMs support. the use of network analysis (*); :

-/ SRMTNO {+0.61): senior management supports the use of network ana]ys1s (*),
g;,;?SRMTRE (+O 55) senior management 15 progress1ve enough to support changes

L in general (*);

‘?f,'MANUCO‘(-0.54) the first app11cat1on of" network ana1ys1s in the company is

SO : - calculated manually and not by a computer program (*}); R
o STATUS '(+0.54): SMs' status is enhanced as a d1rect resuIt of 1ntroduc1ng bt
AL -t network analysis: (%) _ '
.;b,'PEDIFFV(#O 5]) there is continuous and 1ncreas1ng support for network

R analysis by PEs (*); .

";~,PDFOR1 (+0 48) the planning department is not estab11shed as a d1rect

SRS result of introducing network analysis;
L FREUPD ( -0.44): SMs are not d1s111us1oned by frequent updat1ngs.

'S1te managers' “correlation coeff1c1ents at 10% s1gn1f1cance level; i
- success is -l1kely to be greater when: a
- SENTCO (-0.66): SMs are not sent to courses as an.initiation exercise: (*),
.. MANUCO (-0.51): the first application of network analysis in the company is -
e calculated manually and not by a computer program; .
.. INADEQ (+0.48): network analysis is introduced as a direct response to a
A o .need felt for more advanced techniques;
ei» INTCOR (-0.47): there are no internal courses on network. ana]ys1s,
TangMNON (+0. 47) SMs support the use of network ana]ys1s. =

"f_f(*) S1gn1f1cant at 5%.




:': 3

0rgan1zat1ona1 Character1st1cs

.‘f3‘1 workflow 1ntegrat1on

Thls var1ab]e is formed by the add1t1on of three sub var1ab1es

""‘i'wh1ch were def1ned in Chapter 111, Sectlon 5 1‘ )

= :J;jg'n-Mechan1zat1on mode (AUTMOD).. ,ii

”‘r;h__.Mechan1zat1on rate (AUTRAN), and:

;‘:fffﬁﬁ- SpeC1f1C1ty of qua11ty eva]uat:on (QUAEVA) G
| H1gh scores 1nd1cate a h1gh degree of mechan1zat1on coupled

'1.7nW1th a str1ct rout1ne qua11ty controI of the construct1on at regu]ar B

'fﬁflntervals. g_-r-fﬁn55* e

when 0rgan1zat1ona1 Character1st1cs are cons1dered mu]t1p1e tf."
?“7:} regre551on ana]yses for both PEs and SMs 1nd1cate at 5% s1gn1f1cance
.'-1eve1 that WRKINT (WOrkrow 1ntegrat1on) 1s the on]y var1ab1e that
“hf_;1s included in the equat1ons The s1gn of the regress1on coeff1c1ent

"V‘ﬂ; 1n both equat1ons is negat1ve and therefore 1nd1cates that success 1s S

'h“s'fjf11ke1y to be enhanced in organ1zat1ons who score 1ow in workf]ow -
R 1ntegrat1on Th1s resu]t is supported by h1gh correlat1on
)h'coeff1c1ents (-0.56 for PEs, and -0.30 for SMs).. |

Exam1nat1on of the. 1nd1V1duaT sub-var1ab1es 1nd1cate however,
:7that the f1rst two sub-var1ab1es dea11ng w1th the degree of mechan1za—'
“ t1on are the most 1mportant ones in th1s re]at1onship As a matter -
hof fact, AUTMOD and AUTRAN have correlat1on coefficients of 0 29
-Vand -0. 59 respect1ve1y for PEs, and -0. 55 and -0. 3] respect1ve1y
: 'for SMs whereas the smal]est coeff1c1ents are those for QUAEVA .
',_d( 0. 23 for PEs,. and -0.17 for SMs). Th1s cons1derat1on Teads o
' the conc]us1on that 1ower degrees of mechn1zat1on, (1 e > avo1d1ng
rithe use of non- standard made to order equ1pment and us1ng most]y

f-11ght equ1pment) are 11ke1y to y1e1d h1gher success scores in. genera]




”:f.gf]Th1s result 15 very much supported by MECHAN (degree of mechan1zat10n)i?i§jf.

‘lfdtdtlwh1ch is a s1mp1e add1t1on of AUTMOD and AUTRAN Correlat1on fﬂ

| aajjfs1gn1f1cant at 2%

coefficients for MECHAN are -o 51 for PEs and -o 64 for. SMs, both

3 2 eEendence. _ i

Th]s var1ab1e (DEPEND) PEfTGCts the relat1onsh1p between an L

'”z7ﬂr:organ1zat1on and other organ1zat1ons 1n its soc1a1 envxronment, such

s formed of four main components

'cﬁ'as supp]aers c}1ents, compet1tors, sub-contractors etc. ,Theijffﬁ_f;fh;drwz

‘:-fﬂabbrev1ated form of th1s var1able covers a]l these re]at1onsh1ps and

15;5—— Impersona11ty of orlg1n (IMPORI), _=_7:_‘v”“d3”‘*”

U= status of orgamzatwn unit (STAT”N)"

'd:——-Public accountab111ty (PUBACC), and

L 7f ——-S1ze reiat1ve to own1ng group (SIZERE)

A h1gh score in DEPEND character1zes organ1zat1ons w1th a h1gh

h degree of dependence wh1ch tend to be 1mpersona]1y founded pub11c1y

' accountab]e, smal] in. s1ze re1at1ve to the1r parent organ1zat1on and

_ low 1n status -_' e | . L

DEPEND does not appear in- any‘regress1on equat1on, but 1s _ _
fpstrong1y pos1t1ve1y related to PEs" success scores (corre]at1on 'j""

- coeff1c1ent +0 47. s1gn1f1cant at 10%) 1mp1y1ng that success 15 11ke1y5

"to be h1gher in compan1es who have the characterxstzcs ment1oned in
the preced1ng paragraph The part1cu1ar1y Iarge correiat1on coeff1-'

"c1ent for SIZERE'(+0 45, also s1gn1f1cant-at 10%) makes the f1nd1ng_';h

‘u_cons1stent with a result reported in a 1ater sect1on (4. 9) that _,'f'
"'network ana]ys1s 15 11ke]y to be more successful in smal]er -

' organ1zat1ons. The SMs corre]at1on coeff1c1ent for. DEPEND is not

.as 1arge (+0,13) but-supports the above f1nd1ng for PEs;' Itrls,not 1"-7




: ﬁL*:SUCh an’ explanat1on. °j37'7””

;?{{i3 3 Structurxng of - act1v1t1es. ,fﬁ;[; 975ef 'f-;'::”

J_possab]e to 1nterpret th1s f1nd1ng to a greater depth because the

'?11m1ted 1nformat1on about organ1zat1ona1 features does not al]ow

Th1s var1ab1e (STRACT) 1nvo]ves funct1ona1 spec1a]1zat1on

Ehﬁ;(FUNSPE) and forma11zat1on of role def1n1t1on (FORMAL) It 1nd1cates eﬁ‘-;ﬁi

TR ?the extent to wh1ch the 1ntended behav1our of emp]oyees 1s overtly

**fi}i deflned An organ1zat1on scor1ng htgh 1n STRACT wou]d have gone a

.'r.,;‘; ]ong way ine the regu]ation of the work of 1ts employees

r”“{757corre]at1on coeff1c1ents for SMs are part1cu1ar1y 1ow (-0. 16 for ff_b;jfﬁi ‘

None of these var1ab1es appear 1n regress1on equat1ons and

'h{ iFUNSPE, +0 08 for FORMAL, and 0 02 for STRACT) Corre]at1on

"7;&gflcoeff1c1ents for PEs (-o. 23 for FUNSPE,,-O 09 for FORMAL, -0.03 for 7.':ff'f:

E 7‘;_a'STRACT) 1nd1cate that the main var1ab1e STRACT is negat1ve1y corre]atedﬂtﬁd'

S to success scores (-0. 30) and that the ]arge port1on of the cause 11es

~;'_1n funct1ona1 speC1a11zat1on (FUNSPE --0 23) These resu]ts suggest

'_that PEs success scores.are 11ke1y to be h1gher 1f there is not a
‘1h1gh degree of spec1a11zat1on in the organ1zat1on ‘ Th1s f1nd1ng 1s -
~in 11ne w1th the result reported in an ear11er sect1on (Chapter V,o

“;Sect1on 2.15) that the format1on of a spec1a11st plann1ng department

"—;_does not seem to enhance success 1n network ana1y51s app11cat10ns

“It is d1ff1cu1t to 1nterpret th1s f1nd1ng in more deta11, in. the B

7context of the ent1re organ1zat1on because of the ]ack of necessary

-“1nformat1on about spec1a112ed departments in each of the compan1es

o )1n “the samp]e. However, the f1nd1ngs po1nt out that future research

‘*f~shou1d 1nvest1gate th1s area thorough1y

w

o 3 4 Concentrat1on of. author1ty°~-- .

Th1s var1ab1e (CONAUT) descr1bes the levels at wh1ch formal




In other words, 1t reflects the ]ocus of dec1s1on-“.?» o

authorttv rest;.
mak1ng across 1evels 1n the organ1zat1on.. Typ1ca11y, an organ1zat1on fjaﬁﬁbt
"'7ffhifscor1ng h1gh in CONAUT wou]d have most dec1s1ons taken at a ]evel
"Tffhof author1ty W1th1n the organ1zat1on s own’ structure and not at a S
;hjfﬁh1gher 1eve1 of author1ty such as a parent organ1zat1on. B |

| "“f;djf;:idf CONAUT appears 1n the PE s regre551on equat1on when a11 the

”*fh}var1ab1es are cons1dered The equat1on shows at 2% s1gn1f1cance

:ﬂ'f ]eve1 that the more autonomous in dec1saon—mak1ng the organ1zataon 15,;_;: }
A'vticthe h1gher success scores are 11ke1y to occur for PEs., It is. be11evedi_h*:::
irrthat h1gh1y autonomous compan1es have better chances of determ1n1ng
“akffthe1r own needs and of g1v1ng the appropr1ate dec1s1ons. It has been f‘fdﬁ“
Jl shown in an ear11er sect1on (Chapter V Sect1on 2 11) that for i
‘y}fsuccessfu1 network ana]ys1s app]1cat1ons, support from a]] 1evets of
?Edpmanagement is. essent1a1 Furthermore, 1t has a]so been determ1ned |
, that successful network ana]ys1s app11cat1ons fo]1ow an . 1ntroduct1on ;
"1 as- a resu]t of a felt need throughout atl 1eve1s 1nv01ved and not as: PRI
a resu]t of 1mpos1t1on from h1gher 1eve]s of authorlty (Chapter V,-_
' ;Sect1on 2.1).  The f1nd1ng reported in this sect1on seems to be B
E Licons1stent W1th the two results ment1oned above. A h1gh concentrat1oni "
| dddof author1ty w1th1n an organ1zat1on seems to be therefore, an 1mpor-:"i
_Qitant factor wh1ch promotes success.; The SMs correlat1on coeff1c1ent

'_(+0 23), although not very h1gh seems’ to support the above f1nd1ng
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e " The following multiple regression equations show the relationship betﬁeen-f7~;._j
<.+ success scores and Organizational Characteristics at 5% 51gn1f1cance 1eve1 ‘

-f?}LThe f1gures on the left are tﬁ"regress1on coeff1c1ents.

,ff}Plann1ng eng1neers success_scores are I1ke1y to be h1gher when' T
.. =19.6T WRKINT: the company-scores low 1n “workflow integration”, 1mp1ying

- techno]ogy uswng a. low degree of mechan1zat1on.-_

ffiZSite Mahagers success scores are: 11ke1y to -be h1gher when: o o
-'j;;—24.78 WRKINT: the company scores low-in. "workflow integration", 1mp1ying

a technology using a low degree of mechanization.

:*:::PIann1ng eng1neers correlat1on coeff1c1ents at 10% 51ggjf1cance 1eve1,
- success 1s |1kely 1o be greater when:

"5fg DEPEND (+0 47): the organization scores high in “dependence", wh1ch 1mp11es

a company which is impersonaTly founded, publicly accountable,
small in size re1at1ve to 1ts ‘owning group, and low’ 1n status .

. Site managers correIat1on coeff1c1ents at 10% 51gn1f1cance 1eve1,

{g;‘success is ]1ké1y to_be greater when:
‘*:NOne. 5 . .




j?4fn“Genera1 Character1st1cs. j yﬁnf:ff:.

_L}d T Length of t1me for wh1ch network ana]ys1s has been used

The data co]lected 1nd1cate that the compan1es who took part SR
':ﬁii'Tn the f1na1 survey,used network ana1y31s for an average of ' A
"*3‘iﬂ;{rs 6 years.‘ The ear11est user (Company No 4) had started 1n 1950
”'aEZf'wh1le the Tatest user (Company No.;3) had 1ntroduced network ana]ys1s.__if::'
i“xcio1n 1969, The fact that aTl compan1es in the samp]e used network
k“dff;analys1s,1s not 51gn1f1cant on 1ts own, because, as exp1a1ned 1n |
':iaﬁ:Chapter IV the samp]e was de11berate1y formed of network ana1y51s o

| ‘*-=fusers.\

SINCEW wh1ch 1nd1cates the Tength of t1me for wh1ch network
ij'analys1s has been used appears 1n the regre551on equat1on for PEs

f’when aT] the var1ab1es are con51dered The pos1t1ve s1gn of the

o _hregress1on coeff1c1ent 1nd1cates that PEs success scores are 11ke1y

:;‘.to be h1gher 1n compan1es who have been u51ng network anaTys1s for

A 10nger t1me. Th1s is a rather obv1ous f1nd1ng wh1ch has an obv1ous S

-_1nterpretat1on. Indeed those who have used network ana]ys1s for a.

' Tong t1me have norma]ly accumu]ated enough experlence to be able to

nderstand and appreC1ate 1ts advantages over convent1ona1 techn1ques, |

i and at the same t1me to be more aware of its shortcom1ngs and
;f11m1tat1ons. They become therefore more se]ect1ve in the1r cho1ce
T of proaects to be p]anned by network ana1ys1s, they become more j'
:J‘d1scr1m1nat1ng as to what sort of procedure to use, and they become
"more aware of the human probTems 1nv01ved . The. resu]t is a comb1na-
;t1on of hab1t and seTf—confldence wh1ch can only be acqu1red by

"means of exper1ence aT] through the years they have been u51ng 1t

”-”fThls var1ab1e (SINCEN) has a negT1g1bTy smaTT corre]at1on coeff1c1ent
‘( -0. 05) for SMs. ' ‘
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i'fj*f4 Mu1t1 proJect schedu11ng and var1ous computer fac111t1es.’_.;fﬂfj

F1gure 67 1nd1cates that on1y very few compan1es carr1ed out

‘"J”idif”mu1t1 proaect schedu11ng. that on]y very few of them had visual

h:d1sp1ay units such as a cathode ray tubes; and that a comparat1ve1y*ﬁ:"”' |

“"ﬂlarger number of companzes (about 40%) used the spec1a1 fac111ty o

,.;ls_offered by most computer programs to pr1nt out a graph1ca1 output
L L The f1rst var1ab1e MULPRO (mu1t1 proaect schedu11ng) appears 1"2 f:;fh‘
"i'j,;jthe PEs regress1on equat1on at 10% s1gn1f1cance 1eve1 when Genera] gihi-p
'-ntCharacter1st1cs are cons1dered It s s1tuated at the bottom of the-:-ce'-:
.egp'l11st of 1mportance and 1nd1cates that PEs success. scores are 11ke1y...

| to be h1gher 1f mu1t1 proaect schedu11ng 1s not used S

S

14 .

S

L

1 Mu1t1 pro;ect schedu11ng

2. 'Visual display units
3. -Graphical outputs .

Figure 67, Multi~project scheduling andﬂuarious;computeh fact]ities




Mu1t1-proaect schedul1ng is a comp11cated process of comb1n1ng

“V;;_iﬁf the ex1st1ng programmes for 1nd1v1dua1 proJects. The purpose is to’ fhffiéﬁ'&

"“_have 2 s1ng]e programme for a11 or. the most 1mportant few proaects f”"

EEE er7so as to be ab]e to, see more clear]y resource and cost 1mp11cat1ons.'_ :

B rhf;Furthermore, mu1t1-proaect schedu11ng is ba51ca11y a too] to he]p

':Qfdec1s1on-mak1ng at sen1or management 1eve1 The reason why mult1-i §

' ”Lwri'proaect schedu11ng was not used exten51ve1y has been exp1a1ned by

h‘*5ff:a number of PEs.; Some 1nd1cated that they had enough prob]ems 1n

rwtiﬁff.p1ann1ng s1ng1e proaects, some c1a1med that because of the var1ety

S of JObS a multi- proaect schedu]e covers, the degree of accuracy - IR

"t‘f~ffbecomes s0 1ow at the. end that is is not worth 1t, and f1na]1y, S

) 1.1iaccord1ng to some PEs 1t was not worth prepar1ng such a schedu]e

f-"because senior management d1d not genera11y apprec1ate 1t SMs!_-ﬂ -

wf_regress1on equat1ons do not conta1n MULPRO but ‘the corre}at1on

";1_ ]coeff1c1ent (- 0 28) does support the above f1nd1ng

V1sua1 d1sp]ay un1ts (VISDIS), also ca]]ed CRT term1na1s,

~ linked d1rect1y to a computer, have been in the process of deve1op— o
-tarment for quite a 1ong time. Some writers such as Barnetson (273) and.r
":“McMullan (110) have descr1bed the advantages of us1ng such dev1ces, i“::

E but the1r use 1s genera11y accepted not. to be benef1c1a1 in the cons— "

]h ftructlon 1ndustry 0n1y a coup]e of compan1es in the samp]e used

th1s sort of fac111ty, na1n1y in a move to exp]ore the poss1b111t1es
: Jof hav1ng a permanent un1t It was. made clear in all cases, that
" these units were exper1menta1 However, the-PEs regress1on'equat10n_

- for General Character1st1cs conta1ns VISDIS at 10% 51gn1f1cance

L”,d]eve] The negat1ve regress1on coeff1c1ent means that PEs do not.

.apprec1ate CRT djsplays and that their success_scores_are.11ke1y to -

',berhigher'if they are not used at all, the main argument behind it



i °t*ﬁ;be1ng poSS1b1y that they are not su1ted to construct1on JObS. QTheﬁlglffﬂﬂ;fff

r ?f'fSMS' corre1at1on coeff1c1ent (+0 07) 15 sma]] to deserve 1nterpretat1on._;g_a

Graph1ca1 outputs (GRAPH) were used by Iess than ha]f of the |

7Cf:hcompan1es in the sample.n A]though bas1ca11y s1m11ar, graph1ca1 rep-*"‘ L

-;ffresentat1ons Produced 1n each company, d1ffered 1n deta1] In one of

a";f{‘the companzes it was ca]]ed “Cascade Charts“; because 1t was a sort off]7r'h:
--nj“1og1c 11nked bar—chart wh1ch showed the ear11er act1v1t1es on the top _;_df;7*

B fiﬁleft hand S1de of the d1agram, and. the 1ater act1v1t1es on the bottom B -

hffr1ght hand s1de, so as to g1ve a’ “cascade" 1mpre551on (*) f In some

. aﬁﬂcompan1es the graph1ca1 output was. a 51mp]e bar-chart, in some, 1t

:'was a. log1c 11nked bar-chart, and an some a t1me sca]ed network j

“”'rather s1m11ar to the onhe. descr1bed by Feneck & Cro1ssant (272)

aZTCGRAPH does not appear 1n any regress1on equat1on, and corre]at1on

- N coeff1c1ents ( -0. 06 for PEs, and -0 09 for SMs) are not h19h enough

'i‘ffor 1nterpretat1on.,""'

'
N

.. 4,3, Characteristics of proJects p1anned by network ana1vs13'

Respondents were asked to rate the1r prosects p1anned by network |

'.Fanalys1s in regards to seven: character1st1cs, by compar1ng them w1th

- their proJects p]anned by convent1ona1 techn1ques These character1s-‘
tics were comp1ex1ty (COMPLX), extent of repet1t1on (REPET), ﬂ

”xf]ex1b111ty (FLEXI), uncerta1nty (UNCERT) time’ 11m1tat10ns (TIMLIM),

-_'resource 11m1tat1ons (RESLIM), and cost 11m1tat1ons (FINLIM)

i.results are seen in F1gure 68.. Each var1ab1e will. be exam1ned

‘separate1y in the fo110w1ng paragraphs. | |

“One of the main advantages‘of_network analysis over conventional_&

"-(*) -The pr1nC1p1es of- “Cascade Charts" are g1ven in a paper by M111er{‘
“& Cordiner (138), and the exper1ence of a company is descr1bed :
o 1n a paper by Rtst (100) ) -
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plann1ng techn1ques is c1a1med by experts to be 1ts ab111ty to cope
| rw1th extreme}y comp1ex 51tuat1ons. The h1stor1ca1 deve1opment of

-onetwork ana]ys1s po1nts out: (Po?ar1s Apo]1o etc. ) that there is an .

' eTement of truth 1n th1s c1a1m That 15 probably why no PE. in th1s |
-h-sample of companles attempted to p]an a 51mp1e proaect by network
"o'ana1y51s.-.‘“‘? B ‘¢{_ '__ - .f'%- o '”‘, | _.'_ IR - -

3 A comp1ex proaect 1mp11es a large number of act1v1t1es 1nter-
'x"jrelated to each other in a- comp]ex way. . The advantage of us1ng a
t-jtnetwork 1n such a case is fa1r1y obv1ous S1nce no bar chart can show

so ‘many 1nter reiat1onsh1ps which somet1mes can be cruc1a1 in: dec1s1on-‘ k

mak1ng PEs and SMs' corre]at1on coefficients for COMPLX ( 0 22 for I'?,,f
.j_;PEs, and -0. 41 for SMs) 1nd1cate that network ana]ys1s is . thought to



ffbe rore successfu} whenever the Job 1s not h1gh1y complex. Respon- o

‘.*fﬂl;dents in the feedback survey exp1a1ned the reasons for th1s f1nd1ng jgi-rihﬂﬁ

1i*f1n a number of wayS'" F1rst]y, 1t was reported that it was extreme]y

"'w,rd1ff1cu1t for a PE to construct a h1gh1y comp]ex network Indeed

':“?fdthe chances of mak1ng logical m1stakes 1n th1s sort of 51tuat1on are

‘I*?f;extreme1y h1gh, and furthermore, the chances of 1dent1fy1ng th1s sort !

'd-of m1stake at p]ann1ng stage are extreme]y low Second1y, a number - 3'

v "fdgsgkfof SMs' reported that 1t was extreme]y d1ffcu1t for them to understand

rwhat a h1ghly complex network 1s try1ng to show F1na11y, as

‘;:.L{"ment1oned in‘an ear11er sect10n (Chapter vy Sect1on 2. 14) SMs’ became

‘:ﬂid1s11]us1oned as th1s sort of comp]ex network tended to be updated '5d:

_fa1r1y frequently B A

The extent of repet1t1on 1n a Job (REPET) 1s a SUbJECt that has

| “57‘_ not been thorough]y 1nvest1gated by wr1t1ngs on network ana1y51s.

-'”{However, the genera1 be11ef is that h1gh1y repet1t1ve Jobs are not

© o in this sort of. s1tuat1on The resu]ts in Figure 68 1nd1cate that L

o very we]] su1ted to be p]anned by network ana]ys1s (See Chapter III,

7~.$ect1on 6) ‘Line- of ba]ance seems to be preferred by many authors

T the large maJor1ty of proaects p]anned by network ana]ys1s (77% of

'them), were rated as non- repet1t1ve JObS whs]e the rest were ’f’

' 1abe11ed "average“" No PE in- th1s samp]e had ever tr1ed us1ng
._network ana1y51s 1n a h1gh1y repet1t1ve, say SOC1a] hous1ng prOJect.-.‘
D Correlat1on coeff1C1ents ( 0. 26 for PEs, and =0. 18 for SMs) 1nd1cate B
that success is I1ke1y to be greater in. low repet1t1ve s1tuat1ons

FLEXI (for f]ex1b111ty) and UNCERT (for uncerta1nty) show up 3

S ‘1n a. number of regre551on equat1ons FLEXI is present 1n the PEs'

regression equat1on conta1n1ng on]y General Character1st1cs

r‘__vartables.- It a]so appears din- the SMs! regress1on equat1on when



;:all var1ab1es are cons1dered Regress1on coeff1c1ents 1n both cases
?fjﬁ'are postt1ve and 1nd1cate that success scores are 11ke1y to be S
Jn*tph1gher when network ana1y51s 1s app11ed to h1gh1y flex1b1e proaects. ?.f‘ =
: UNCERT appears 1n both the PEs and the SMs regress1on equat1ons
””';:fwhen Genera] Character1st1cs are con31dered P051t1ve s1gns 1n both
R a»;icases 1nd1cate that h1gher success w1th network ana]ys1s 15 obta1ned
"'ff;ﬁr1n JObS wh1ch are charater1zed by h1gh uncerta1nty. L,udw-fﬁji_ o
o Accord1ng to the 1arge maJor1ty of PEs and SMs, the construct1on
'tffj lf'process 1s very 1ndeterm1nate, . e., re]at1onsh1ps among act1V1t1es
'"Lﬁ:are var1ab1e, sequences 1n wh1ch the act1v1t1es are carr1ed out are
f*a:often a matter of chozce, and there are a number of uncontro]]ab]e
[ slffactors wh1ch add a great dea] of uncerta1nty to the durat1ons. PEs':l“l
. f_be11eVed that network analys1s was of much more ass1stance when -
”ft}draw1ng the 1og1ca1 sequence of act1v1t1es of h1gh1y f1ex1b1e proJects.r__jd
;h";Be1ng an ana]yt1ca1 techn1que, network ana]ys1s was he1pfu] 1n
'*“afrfdeterm1n1ng var1ous a1ternat1ve ways of carry1ng out the Job, and 1n -
-select1ng the best solut1on among them. The same argument was put
".qforward by a number of PEs, when uncerta1nty was d1scussed It was |
poss1b1e to make alIowances on certa1n act1v1t1es wh1ch presented
'speC1a1 prob]ems of uncerta1nty, and moreover, 1t was a1ways poss1b1e ,f;’
| to see thelr consequences on the rest of the act1v1t1es._ Th1s ease
t‘for better pred1ct1on was. a]so the reason1ng put forward'by some SMs
'-F1na11y, qu1ck and prec1se updat1ng poss1b1l1t1es (espec1a1]y 1n
ftcomputer1zed app11cat1ons) was accepted to be a usefuI advantage when'

‘ dea11ng with unforeseen events..

The rema1n1ng three var1ab1es dea] w1th the 11m1tat1ons of

'-"proaects Data shown 1n F1gure 68 1nd1cate that over ha]f of the -
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- ’fproaects planned by network ana1y515 were t1ght1y time 11m1ted a"d

'hat the rema1n1ng were categorzzed as average“ The percentage of

‘ff.gproaects that were h1gh1y resource 11m1ted was lower (31%) but

“l?,{f;faga1n a]T prOJects p]anned by network ana1y51s had e1ther "t1ght“'“h B

'”ffor "average“ resource 11m1tat1ons The same data for cost 11m1tattons

3‘;*1nd1cate that most proaects planned by network ana]ys1s were in the

| ,E;"average"'category

TIMLIM (for t1me 11m1tat1ons) appears 1n the PEs regress1on

'T-f-equat1on when a]l the var1ab1es are cons1dered It 1s the third

‘ *3‘}:most 1mportant var1ab1e 1n the equatton. Th1s 1s an expected resu]t,”f""‘“

“fﬁconS1stent w1th the v1ews expressed by most authors (See Chapter ITI,

i' Sect1on 6) that network ana]ys1s IS most usefu1 when there are taghti

-~

*x;;ft1me 11m1tat1ons because 1t p1npo1nts the cr1t1ca1 act1v1t1es wh1ch .

. are most 11kely to cause de]ays. ‘3f“" - ":_
| -fl RESLIM (for resource 11m1tat1ons) appears 1n the PEs regre551on.d‘t

' equat1on when Genera] Character1st1cs are cons1dered . The pos1t1ve |
regress1on coeff1c1ent 1nd1cates that PEs' success score are ]1ke1y
'a;'to be h1gher 1f network ana]ys1s 1s used in t1ght1y resource 11m1ted B

proaects As ment1oned 1n an ear11er sect1on (Chapter V Sect1on

.'1 3. 8) t1me ana]ys1s w1thout a resource ana]ysus was accepted by

'”:‘;'most PEs to be 1ncomp]ete Indeed a11 PEs 1nterv1ewed 1n the ma1n

' survey 1nd1cated that they expected network analys1s to g1ve them

‘--:"a better chance of us1ng resources eff1C1ently The f1nd1ng that

| greater success can be achleved in ttght]y resource 11m1ted proaects,.
1s believed to- be the’ express1on of PEs hopes for a ful]er
dexp1o1tment of the entire’ techn1que |
'FINLIM (for cost 11m1tat1ons) does not appear in any regress1on .

r];equatxon:but corre]at1on coefficients (- 0.16:for,PEs, and.70.34 for




;fSMs) tend to 1nd1cate that success 1n network ana]ysfs 1s more 11ke1yf?t

;yto be ach1eved when cost 11m1tat1ons are not t1ght Th1s 1s not a
'ff}surpr1s1ng result because cost ana]ys1s 1s very seldom carr1ed out f;i
fdg1n conJunct1on w1th networks, and 1t 1s genera11y be11eved that =
-dat1ght cost 11m1tat1ons cannot be controlled by network ana]ys1s 1n .

tﬁ’the form 1t 13 presently pract1sed

;;4 4 Extent of network ana1y51s use:

. Of the 21 companaes who | were contacted for the ma1n survey, on]y;tff*\;ﬂ
'”T%}Z,[f1ve had never used network ana1ys1s Later on, 1t was agreed w1th 7
Lfl'ifthese f1ve compan1es that they shou]d be excluded from the samp1e, asiﬁif:;'
175vjffthe 1nformat1on they were go1ng to prov1de, wou]d have been of 11tt1eg53.;:‘?
| _3.“:?use to th1s study After a s1xth company s dec1s1on to drop out the[ i_-;a“

..”:;”f;sample was reduced to ]5 The data therefore show that a11 the 15 |
""3ﬂicompan1es who took part 1n the maln survey used network ana]ys1s to h f:;k}j
‘-;?a greater or 1esser degree. F1gure 69 shows to what extent these ’
'a'p_:compan1es used network anaiys1s, expressed as a percentage of the ‘d'd
”?'fktotai cost of the proJects they were undertak1ng To form a better R
hp‘r‘p1cture of the s1tuat1on network ana]ys1s has been d1v1ded 1nto threeitd. |
: main group1ngs name]y t1me ana]ys1s (TIMANA) time and resource ffgdf gi,f
“r_fpanalyses (TIMRES), and f1na11y t1me resource and cost ana]yses by j'; N
networks (TIRECO). . R SRR
:._ F1gure 69 1nd1cates that there has been an 1ncrease 1n a11 threeﬂ
‘?;f;h:r of the groups in the 1ast f1ve years., Furthermore, PEs 1nd1cated
'f:;i;that they expected th1s 1ncreas1ng trend to cont1nue
i A second point wh1ch 15 worth ment1on1ng is. that only an -
:.average of 50% of a11 the progects (money w1se) undertaken by these
.:compan1es were, 1n fact be1ng p]anned by network ana]ys1s.‘ Thetf o

kﬁ‘"‘t?a] 1mpress1on that one ggts_(a]1 1$;Compan1es USE_network; 'f':t



"gvhj{ Time Analysis' Time{Res.Ana{-:1ﬁ_-Ttne+Res.+Cost Ana;-;jkﬂ;
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- Figure.69. Extent to wh1ch network ana1y51s is USed _
IR o expressed as a percentage of proaect cost

'j;ana1ys1s) that network ana]ys1s 1s an extremely popu]ar p1ann1ng
“techn1que is therefore sllght1y m1s]ead1ng N
TIMANA, the var1ab1e that measures the extent to wh1ch time .
5ana1y51s is used, 1s not present in any regress1on equat1on.'
iCorre]at1on coeff1c1ents (+0. 32 for PEs, and +0 15 for. SMs) tend to -
| ";1nd1cate however that success scores are: 11ke1y to be h1gher if the.
ﬁf.-:percentage of proaects that are t1me ana]ysed is as 1arge as poss1b1e._'
‘ .AIt seems therefore that SMs and espec1a11y PEs, are in favour of
: t1me ana]ys1s as a standard p1ann1ng techn1que, to be used 1n as many.
"proaects as p0551b1e.‘ 'i ‘ . |
TIMRES the. var1ab1e for t1me and resource ana]yses,appears 1n

” _SMs two regre5510n equat1ons for General Character1st1cs and for a]]



A‘the'variab1es In both equat1ons, 1t occup1es an 1mportant p1ace

:.(an and 3rd respect1ve1y) The negat1ve regress1on coeff1c1ents Jt.
t'tﬂ?ind1cate that ‘SMs" success scores are 11ke1y to be h1gher if resource:"
':‘qufanalys1s s not carr1ed out 1n conJunct1on w1th t1me ana1y51s. _The.“"‘
) -;_correlation coeff1c1ent ( 0 13) 1s weak but supports the above -
. In cases where resource ana]ys1s 1s carr1ed out 1n conJunct1on z-cf:[c;'
{*u]'géw1th networks,rather than on bar-chart presentat1ons a computer
53?program has to be used Furthermore, 1n such cases, 1t 1s customary |
“‘rtto analyse the entlre proJect rather than parts of 1t at a t1me.‘,'j' o
,,:r‘rfiThe f1nd1ng stated in the above paragraph 1s therefore cons1stent
“}"w1th those in Sect1ons 1 2 and. 1 3 8 of th1s Chapter, where the
;extens1ve use of computers and resource ana]y51s of the ent1re o
."r“PrOJect are shown to be 11ke1y to cause harm to SMs success scores,_a'”r
'_”’Accord1ng to the SMs 1nterv1ewed 1n the feedvack survey, resource
"hanalys1s is. necessary but unrea11st1c if carr1ed too far.-_Thxs - o
h;_var1ab1e,(TIMRES) is very weak1yrcorre1ated to PEs’ rsuccess scores,
Ceoon. o g
o F1na]1y, cost ana]ys1s 1n conaunct1on with. t1me and resource ,'
tdana]ys1s does not appear to be very W1de1y used The very few com;
"t;pan1es who used cost ana1y51s by networks and/or who env1saged us1ng . :
_f 1t 1n the future, have all.indicated that thlS was (or wou]d be)
) str1ct1y exper1menta1 However, the PEs regre551on equat1on for
';:General Character1st1cs shows at 10% 51gn1f1cance 1eve1 that PEs'
f'success scores are 11ke1y to be enhanced 1f cost ana1ys1s is not-
lcarr1ed out by networks PEs in one company (No 8) who d1d use
' th1s techn1que, 1nd1cated for examp]e, that sen1or management d1d

{'not.seem\to be aware of the 1mportance of,the_jnformat1on supp11ed_""




1if%toﬁthem. They consequently thought that cost contro1 by networks was S

ijfnot yet apprec1ated by those who should make fu11 use of 1t Further-j f;"”b

ﬁd,'more, the exxst1ng form of the B1lls of Qunat1t1es does not seem to _: T

‘iff'su1t the reqU1rements of cost contro] by networks. 0perat1ona1 if

L L‘B1115 of Quant1t1es have been developed but are not 1n common use.

'fsiIt 1s also be11eved that systems 11ke PERT/COST are most effect1ve 1n'e';~‘f1

; ‘if!__Jobs where des1gn has been carr1ed out by the contractor. lSMs{r::wgy._z;ﬁ}-:

'-:1H}_success scores are very weak]y corre]ated (+0 03) to th1s var1ab1e

| PEs 1nterv1ewed 1n the feedback survey agreed W1th the f1nd1ng
""They stated that cost control by networks was too comp11cated and k f

1 ;that 1t wou]d 1nvo]ve a merger w1th the cost1ng department wh1ch

”‘ﬁf_would be frustrat1ng for both depaf‘tme“tS

Coa, 5 K1nd of d1agram used

F1gure 70 shows that the maJor1ty of the compan1es 1n the o

":ff-sample, used arrow d1agrams rather than precedence d1agrams mIt

'”'can a]so be observed that there has been a sh1ft towards: us1ng more
precedence d1agrams in the last’ f1ve years.a PEs be11eved that this
“‘trend would continue. L . _ k. R | ‘: .
| The SMs . regress1on equatlon for Genera1 Character1st1cs contains -
5 rth1s var1ab1e (ARROW) at 10% s1gn1f1cance 1eve1 The-pos1t1ve reg--

; ression coeff1c1ent supported by a pos1t1ve corre]at1on (+0 25),‘-‘f

-1nd1cates that SMs success ‘scores are’ 11ke1y to be h1gher 1f arrow

o d1agrams, rather than precedence daagrams are used

PEs success scores are however negat1ve1y corre]ated ( -0. 12)

‘f‘;to ARROW A]though th1s 1s not a strong corre1at1on, 1t su9985t5

'that PEs favour the sh1ft to precedence d1agrams

A 11terature survey of the advatages and d1sadvantage of

-7;; precedence dtagrams 1s g1ven in Append1x B PEs in compan1es us1ng




Precedence d1agrams
Arrow d1agrams

=""‘-'F-igure 70. - Kind'of:diagrams usedfa a5

:'precedence d1agrams 1nd1cated that they were. doxng s0 because of a
) comb1nat1on of the 1tems enumerated in the 11st of advantages (See N
'dAppend1x B, Part 1). An advantage no PE forgot to ment1on was that

it 1s easier to represent over]app1ng activities on precedence

»;d1agrams.;

” Two of the SMs w1th whom th1s subject was: d1scussed 1n the feed-p
o back survey were not clear as to what the1r obJectlons to precedence | ‘
d1agrams were. The other two be]zeved that 1t was a questlon of '
tra1n1ng and of hab1t | | | | " __

A few years ago, precedence d1agramm1ng was not the popu]ar way |
~of draw1ng a network, ma1n1y because there were . very few computer

“programs to process it. The 1arge maJor1ty of organ1zat1ons who use




4}precedence dxagrams today, have, in fact, started w1th arrow d1agrams.fﬁ@fgff
}”It is thought that 1t 1s the sh1ft from arrow d1agrams to precedence f? e

““d1agrams that causes res1stance on the part of the SM A SM whO was

";Ff57faced w1th a new techn1qUe a few years ago 15 natura11y not dn:

h"tffffavour of chang1ng the procedure today after he Just became used to 7*” o

o li[]arrow d1a9rams._”-f'f-"““

'?;i"f”4 6._ Extent of computer1zed app11cat1ons. o

R

COMPUT the var1ab1e wh1ch measures the extent of computer1zed

“jfi-?,app11cat1ons, has been grouped w1th Genera] Characterist1cs But,,_.helchi__

"73iffor reasons “of conven1ence, the resu1ts and the1r 1nterpretat1ons

e are presented in Sect1on 1. 2, of th1s Chapter, where other data n7

h"-of,frelated to computer1zed app11cat1ons are aIso 1nvest1gated

'ﬁ;j‘??4 7 K1nd ot t1me est1mate used

It is generally observed that 1ntroductory I1terature to network;‘-'"

. ana1ys1s tends to g1ve a cons1derab1e amount of 1nformat10n about

lfhxprobab111st1c networks. A]l textbooks on the subJect conta1n at

‘least one chapter exp1a1n1ng the three t1me est1mates (pess1m1st1c,
Jmost 11ke1y, ‘and opt1mlst1c), the B d1str1but1on, and. the ca]culat1oh:
» of the probab1]1ty of - comp]etzng a prOJect on t1me by means of a .
' norma] d1str1but1on. It was thought at the start of th1s study that .

--th1s sort of d1fference in procedure wou]d be re]evant to success,

. and that it shoqu be 1nc1uded dn the quest1onna1re F1gure 71 shows

: ‘ihowever, that none of the compan1es in the samp]e used three t1me

o h.est1mates. Only one of them experlmented w1th 1t a few years ago,

and 1s w1111ng to- try it aga1n in the near future
| It 1s be11eved, qu1te apart from the results shown in F1gure 71,}2‘7
'that there are very" few compan1es 1n the ent1re construct1on 1ndustry

- who use probab111st1c networks. As 2 matter of fact, accord1ng to ;“1



Do e

TN 231 ) Three t1me estlmates .
- -dﬂﬂ] S1ngle t1me est1mates o

j[:ngure.7i:"lkind'of'time‘estimates'used SR

u-the maaor1ty of PEs, three tlme est1mates are usefu] on]y 1n research -
Y}and development prOJects wh1ch are character1zed by a- very h1gh
',ldegree of uncerta1nty that 1s never reached in construct1on JObS

:[‘4 8. K1nd of resource ana1y51s used:.

"~ The ma30r1ty of . the compan1es who resource ana]ysed thelr
projects p1anned by network ana]ys1s, are shown 1n F1gure 72 to use
. resource 1eve111ng rather than aggregat1on It is common pract1ce
; f to aggregate resources when there are no pract1ca1 resource 11m1ta-'

. tions, The purpose is to p]an ahead so that each 1tem is acqu1red o

".,at‘the'right time’ The contract1ng industry works however under o

~ great time and resource 11m1tat1ons Labour is scarce and mach1nery

. are expen51ve. The‘opt1mum use of resources,is essential to achieyer”"



coes “Resource;agoregationJ\ e R S T
o A ~Resource levelling . =0~ lioa

:ﬁ"‘iiFigure.72..1Kind{of;resourcenanaiysis'useded.

| h"reasonabTe‘profit oargfns. Th1s is poss1b]y why network analys1s
r;'users opt genera]]y for resource 1eve111ng rather than aggregat1on. e

| RESAGG wh1ch 1nd1cates what sort of resource ana1y51s 1s used

ri.has very smal] correlat1on coeff1c1ents (+0 06’ for both PEs and SMs),"
~'and therefore, has 11tt1e effect on- the PEs and the SMs * success o

- scores. | L

f.4 9. Size of organization' a

Three cr1ter1a have been used to determ1ne the size of the”
organ1zat1ons who took part in. the ma1n survey These are, the

‘annual turnover of the company (TURNOV), the annua1 prof1t before -

‘-,.a .’taxat1on (PROFIT), and the tota] number of emp]oyess (NOEMPL)

It was observed that a number of PEs contacted did not prov1de

:ff_1nformat1on re]ated to one or more of these var1ab1es.' Some be11eved3h“a



&w‘that they cou]d not d1vuige str1ct1y conf1dent1a1 company secrets,

;;bet some seemed to have no 1dea of the answers.: For examp]e’ two ??E; e

o 53f:PEs d1d not answer how 1arge the1r company was, in terms °f annua1

“?fhturnover. The reason why these f1gures were not obta1ned from

'-ej"pub11shed stat1st1cs 1s expTa1ned in Chapter IV

All three of these var1ab1es are negat1ve1y corre1ated to PEs

'E'ffv*and SMs success scores (TURNOV .—0 27 for PEs, and 0 46 for SMs,i

PROFIT‘-'-O 32 for PEs and o 23 for SMs, NOEMPL' -o 62 for PEs, and

"75f;<f-o 69 for SMs) It is- interest1ng to note that a]] coeff1c1ents are’

L:°dnegat1ve, 1mp1y1ng that success scores are I1ke]y to be h1gher 1f the L

"?rl”df51ze of the company as descr1bed by any of the above ment1oned

’7w:'var1ab1es, is sma11er.'”

” NOEMPL seems to be the govern1ng var1ab1e among the three, f‘

T'ffbecause 1t appears 1n three d1fferent regresston equatlons, and -

' "f'occup1es qu1te 1mportant pos1t1ons 1n each of them. It 1s the second "f .

“T1mportant var1ab]e in the regre551on equat1on for PEs when Genera]
' r\Character1st1cs are‘con51dered It a]so appears 1n f1rst p1ace in
the-SMs"regression'éguationlwhen Genera}.Character1st1cs are-taken- B
:into:consideratton;-;Fina]iy;'it can'he:seen,inithe SMs* regre551on
T.eguation when.all'the”variabies1are'considered “In th1s case it
‘7occup1es aga1n the most 1mportant p]ace in’ the equatton A common
"f;feature in a11 these three cases is that regress1on coeff1C1ents are
1a1ways negat1ve, 1mp1y1ng that the 1nterpretat1on g1ven in the
: .preced1ng paragraph is supported and strengthened '
o Contrary to this f1nd1ng, in a survey of network ana]ys1s use o
'In the Un1ted States Davis (29) found that-a group of 1arge compan1esh

i _contained a’ 1arger proport1on of "successfu]" (1n network analys1s)

"_*compan1es than d1d a group of sma]] compantes He attr1butes th1s to SR




5$Q}fthe “larger f1rm s genera1ly greater exper1ence w1th use of CPM“ 3"'

f;fﬂeTh1s po1nt was dzscussed 1n the feedback survey. Except for one f]}*“

- v;}ffs1te manager (who 1nC1denta11y, d!d not g1ve any reason for h1s jl}.ff:

'"¥17fanswer) a]l PEs and SMs agreed that sma]ler compan1es had a betterf:y‘1“'-:~
ff;fdchance of succeed1ng 1n network analys1s app11cat1ons. Two ma1n j"i’:J”
uhif?reasons were g1ven to support th1s argument F1rst1y, in small

:*7ﬂ$compan1es everybody wou]d be 1nvolved 1n a nove]ty 11ke network

'-A\lfanalys1s whereas 1n 1arger compan1es d1fferences of op1n1on wou]d f.‘*f*

ﬂﬁﬂf;cause the fromat1on of oppos1ng and support1ng groups Secondly, R

“il.ﬂ;1n sma11er companies sen1or management would be much closer to theV'“

kzki?fi'ffi;'-,;people who actuaI]y use network ana]y51s, and the1r support wou]d A

RIS D
'*a;«omore eas11y be apprec1at8d

' *ffi“[;4 10. Number of prOJects current]y undertakeN-,_:'“;f’”"‘

“xﬁ The number of proJects undertaken by each company at. the t1me'ﬁf,f.yfﬂ_:
E ‘i5ffwhen the ma1n survey was carr1ed out - (NOPROJ) ranged from on1y 2 R
| "proJects to about 200 wi th an average of approx1mate]y 84 pro;ects.: 1;,:‘
fh Th1s var1ab1e (NOPROJ) fol]ows the three s1ze cr1ter1a descr1bed 1nha C
©the preced1ng section (4 9) because 1t can. a1so be accepted as an z
.;1nd1cator of s1ze.‘3 | ) : | L " |
| . The- SMs regress1on equat1on for Genera] Character1st1cs showsir‘”_“
:'at 10% s1gn1f1cance Ieve1 that- NOPROJ 1s present W1th a negat1ve
' "'regress1on coeff1c1ent wh1ch 1nd1cates that SMs success scores are:?
$':=;;;1‘111ke1y to be h1gher 1f a sma]] number of prOJects 15 undertaken at -
| ‘:;-any t1me. The SMs ! corre]at1on coeff1c1ent ( -0. 41), and a]though
) qu1te low, the PEs corre]atlon coeff1c1ent ( 0 10) support this
' ff1nd1ng wh1ch is: cons1stent w1th the f1nd1ngs reIated to the prev1ous.-_y-"

""three s1ze cr1ter1a




7@?4 ]I | K1nd of Job undertaken

Ten out of the 15 compan1es who took part 1n the survey were

rf,TBu1]d1ng and C1V11 Eng1neer1ng contractors, and the rest were e1ther

| V‘ttBu11g1ng (3 of them) or C1v11 Eng1neer1ng (2 of them) contractors.tpgrjfviﬁ‘

KINDJO wh1ch 1nd1cates the k1nd of Job the company spec1a11zes

' tfnf1n, appears 1n the SMs regre551on equat1on when a11 the var1ab1es

3fﬁ”;['are cons1dered The pos1t1ve s1gn of the regress1on coeff1c1ent

'bfalnd1cates that SMs success scores are 11ke1y to be h1gher 1f they
h”?ﬁare work1ng on a c1v11 eng1neer1ng Job rather than a bu11d1ng job.
.:r'_The PEs corre]at1on coeff1C1ent ( 0 12) does not support th1s |

14:f1nd1ng but IS re)at1ve1y smal] |

', }_ Th1s f1nd1ng was d1scussed w1th SMs in. the feedback survey

a3 A1 SMs accepted the f1nd1ng as be1ng very rea11st1c They exP]a‘”Ed'-s. a

"1t by stat1ng that c1v11 eng1neer1ng JObS were’ 1ess comp]ex than

' -_)—Ebu11d1ng JObS, and that c1V1] eng1neer1ng programmes conta1ned a

'lsmal1er number of act1V1t1es wh1ch in turn were more, compact and

| ) better def1ned

. f4.]2 K1nd of contractual arrangement

F1gure 73 shows that al] the compan1es who took part 1n the

. main survey competed for open tenders (OPENT) they a]so undertook

-other sorts of contractua1 arrangements About 64% of them
negot1ated contracts with thear c11ents (NEGOT), wh1]e a sma]ler
'number of compan1es (36%) operated 1n the speculat1ve bu11d1ng

;;'construct1on market (SPECUL)

i OPENT (open tenders) appears to have no effect at all s1nce all.

k -h compan1es in the sample competed for open tenders. But SPECUL .

,(specu]at1ve bu11d1ng) does have an effect on PEs success scores,_

'-as it appears 1n the Tatter s_regress1on equat1on:when‘Genera1 :




L ::“:‘Fiff_jT. Open‘tenders 2 g
03 Specu]at1ve .1 _

B Figure 73-71Kind'of contractUa1"arrangement' Lo
- Characteristics are considered The negat1ve regress1on Coeff1caent

| indicates.that:PEs success scores are 11ke1y to be h1gher 1f

‘a=specu1at1ve bu11d1ng construct1on 1s not undertaken by the1r company

' de_Th1s f1nd1ng is conSIStent w1th ear11er f1nd1ngs that less repet1t1ve :

.p;dJobs (Chapter Vv, Sect1on 4, 3) of civil eng1neer1ng nature (Chapter

W, Sect1on 4 1]) are better suited to network ana]ys1s. The :

‘ecorre1at10n coeff1c1ent is- negatave (- 0 05) but 1t 15 too smai] to
—Lsupport this finding, ' '

| NEGOT (negot1ated contracts) does not appear in any regress1on N
L“Wi equat1on but is p051t1ve1y correTated to both PEs and SMs* success

scores (+0 25 and + 0 37 respect1ve?y)



Geograph1ca1 1ocat1on of JObS

!

As seen in F1gure 74, a11 the compan1es carr1ed out JObS at

?“ilocal and nat1ona1 1evels but on]y a few (20% of them) carr1ed out

"‘7”;?30bs abroad

JOBLOC wh1ch shows the rad1us of operat1on for each company,-_}w‘

;ff-jg*; appears 1n the SMs regress1on equat1on when Genera] Character1st1csl:" h’w
tih:tf‘are cons1dered The regre551on coeff1c1ent 1s poswt1ve, wh1ch 1mp]1es o -
| Hf;hthat SMs' success scores are 11ke]y to be h1gher 1f the company s ff“:cfh,ﬁfh

:“‘3 ;13rad1us of 0perat1on 1s as large as. poss1b1e.% The PEs corre1at1on ;;j':_'fl;

‘ s:}{iu~coeff1c1ent w1th JOBLOC 1s pos1t1ve but very 1ow (+0 05)

t00 100

20

T el
R ' © 2. National- o | o | |
“o0 3. International

jthigure ?4f fGeogrephicaIaiocetfoh of‘johs



"%ftgthat success scores are enhanced 1n sma]ler organ1zat1ons (Chapter

"‘nﬁhof these were 1mported

_ 4 ]4 Expanswn po'hcy

"’ffib V Sect1on 4 9) An 1nterpretat1on wh1ch was reported by SMs in. thefﬁ.ffiﬁ.i

e feedback survey was that mater1a1 de11very schedules and resource r

'-;Uzprogrammes were extreme]y 1mportant 1n overseas JObS because most

Except for one company (No 6) who cons1dered th1s 1nformat1on ;

{3f?fft° be str1ct1y conf1dent1a1 a11 compan1es 1n the sample answered

' “}fjrith1s quest1on. F1gure 75 shows that the maJor1ty of the compan1es :

'h:;f1ntended to expand in the line of JObS they were undertak1ng at the | R

: Th‘s f1ﬂd1n9 aPpears not to be cons1stent W1th ear11er f1nd1ngs"'h" .

. time °f the main survey Some of these were a]so eager to expand dﬂ a[;ﬁ‘

"'T[1nto new f1e1ds.‘.

93

64

S L 2 -3
1. Present field
.20 New field
© -3, No expansion

JFigure 75.;'Expansion'po1icy'



a Before report1ng the resu]ts of the stat1st1ca1 ana]yses, 1t L

="fth'ls var1ab1e are not re]ated to the actual expan51on of the com- .f'ﬁ'n"“

'5*,fhspan1es dur1ng the ]ast few years. They are rather re]ated to

7'gfgenera1 company po11cy for the near future

" "fl”fregress1on equat1on when Genera1 Character15t1cs are con51dered

<7ﬁff;;lt is’ the th1rd 1mportant var1ab1e 1n the equat1on and has a pos1—fl

tf«tave regress1on coeff1c1ent, wh1ch 1nd1cates that an. amb1t1ous

‘“.iff3expans1on po]1cy is. 11ke1y to 1ncrease PEs success scores. Theg,'
o szfSMs corre1at1on coeff1c1ent is too Iow (+0 03) to support th1s
"'if1nd1ng However, this’ result can be t1ed in with' the f1nd1ngs T

="””':—_-_j"‘l“''clesc:fwbed in Sectzon 2 1 of thls Chapter, that for a change to occur, S

) uthere must f1rst be a s1tuat1on of need for 1t : The resu1ts for

| “pthat part1cu1ar sect1on (2 1) 1nd1cated that success scores are -
o l1ke1y to be h1gher 1f the plann1ng staff and s1te management have '
f deve1oped enough need for a more advanced techn1que than the one they.."‘

are- u51ng It is be]aeved that an amb1t1ous expan51on pol1cy heIps Co

L],.a great dea] in the creat1on of th1s need Three of the four
' p1ann1ng engineers 1nterv1ewed in the feedback survey agreed w1th

'thas exp]anat1on and 1nd1cated that an’ amb1t1ous expan51on po]1cy

EXPANP wh1ch quant1f1es expans1on po11cy, appears 1n the PEs p'

'”fh“;would be useful to emphas1ze ‘the fact that the data collected for f'h"kaw”

s a prerequ1stte for the successful use of any advanced management

'Q] techntque . The fourth plann1ng eng1neer cou1d not see. such a causa1

'_‘reIat1onsh1p and c1a1med that the relat10nsh1p worked both ways. f: -

4.15. Low b1ds

whether compan1es accept 1ow bids for prest1ge reasons (LONBID)

_‘_was observed to be of some 1mportance in a few network ana]ys1s

’app11cat1ons in. the pre11m1nary survey. For‘examp1e_a maJor,h1ghway_' S



_ contractor had at that t1me won' a tender by b1dd1ng con51derab1y

;ilower than the normal 11m1t, 1n order to preserve h1s reputat1on of S

'°ﬁ-f5"major h]ghway contractor“ and to use h1s mach1nes and equ1pment

.”;{h wh1ch wou]d otherw1se have rema1ned 1d1e.-, f w:f |

Underpr1ced JObS are general]y fa11ures, because they often end ,,sfty;

:ﬁ]:fup w1th con51derab1e Ioss 1f the advantage of us1ng 1d1e staff and

'”:1'ff;"fmach1nery are not taken 1nto account It was be11eved that network

”“?qfana1y51s wou]d be the perfect plann1ng tooI under such c1rcumstances, ;_f]‘,?

"“7fi1}1n order to m1n1m1ze the a]ready h1gh probab111ty Of deIay and

ztff'f1nanc1a1 1055 ' LOWBID however is weak]y but negat1ve1y corre]atediu}“f S

B fg; to PEs success scores ( 0 29), and 1t is- not corre]ated at a11 to

:':.Jfa SMs success scores (+0 03) It seems that PEs do not 11ke to be -

' ”“'pressur1zed in th1s manner ‘The f1nd1ng is cons1stent w1th an o

- ?Q@:earller f1nd1ng (Chapter V Sect1on 4, 3) that PEs success scores

'f'are 11ke1y to be lower 1f they are network1ng JObS which have t1ght ,l' |

‘cost T1m1tat1ons PEs who commented on this aspect 1nd1cated that

it was extremely d1ff1cu]t to p1an a Job wh1ch everybody knew would S

B i[u-be a failure.

The data col]ected 1nd1cate that on]y 20% of the compan1es 1n -

"‘_._ the samp]e pract1sed this sort of prest1ge b1dd1ng

-4, 16 Foundation year of the company o N N |

' _f The youngest company. 1n the samp]e was founded 1n 1968 wh11e 1‘
“hthe o!dest company had been 1n serV1ce for 150 years | ‘

o FOUND wh1ch 1nd1cates the age of the company, 15 negat1ve1y
;corre1ated to both PEs and SMs success: scores. ( 0 25 and —0 24
respectxvely), wh1ch 1mp11es that h1gher success rates are obta1ned-' -
* in younger compan1es ' It is difficult to 1nterpret th1s f1nd1ng

'Tﬂibecause of the mu1t1tude of p0551b1e 1nterven1ng factors. However,h :



La 11ke1y exp1anat1on is that o1d estab11shed organ1zat1ons tend to bejuffﬁilj
ffrather more conservat1ve than younger organ1zat1ons who genera]ly

ﬁdabsorb changes more readt]y

Z:{ﬂ;:4 17 Range of contract values

F1gure 76 shows that the smaT]est Job undertaken by the maJor1tyei' -

;f?iof the compan1es (71% of them) at the t1me of the ma1n survey, was S
}~'ﬁ€}be]ow £]0 000 The same f1gure a]so shows that the Iargest Job e

n‘.gfhfundertaken by the nﬁJor1ty, was over £1 m1111on | Exam1nat1on of the'ddi:t{fl
ﬁﬁ??édata 1nd1cates that most of the compantes undertook JObS covertng a

“°I,*w1de range of contract va]ues.h,_;;¢.jf:if(7”"""'""

s

hLSmallest jobs - - ;f - S h-td'Largest jobs' .
AL <€10,000
. B,.£10, 000 100 000

7' C. £100,000-1 million
D, >£] mi]]ion.'

. Figure 76. Sma]]est and 1argest JObS undertaken at the t1me of the
S survey T , I |




ontract values, are"qu1te h1gh ( 0 60 for PEs s1gn1f1cant af_z%,

_aand” 0 32 for SMs) and thezr 519n 1nd1_ es that success 1s 11ke1y-i
;to:be hlgher 1f the company undertakes Jobs“that do not vary ‘a’ greatfd
ndeal 1n va]ueQ!:It 15 poss1b1e to see‘t‘:thts f1nd1ng 2 tendenc;,”'”;
;fthe part of contractors to become moregspec1ai1zed by undertak1ng
:JObs of 11m1ted va1ue and poss1b1y of the same nature Network_
’analys1s 15 accepted to be;the'plann1ng techn1que for comp11cated,éjﬂ

‘ne-off JObS wh1ch bear nof_esembTence to any other JOb however,

5there 1s no doubt that network ana]ys1s 15 much more eas11y app11ed ﬂf?jf

fposs1b1y 1n a more successfu] way, 1n s1mp1er Jobs where the staff ‘;'fff“f -

,15'a]ready fam111ar w1th the JOb""~
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*;P]anning'engineers success scores are. 11ke1y to be h1gher when°

The fol1ow1ng mu1t1p1e regre551on equat1ons show the re1at1onsh1p between

- success scores and General Characteristics at 10% significance level, The
© . figure on the left is the regression coefficient; the figure-in parantheses, ]
7 following the variable name, is a measure of importance. . (Regression. coeff1c1ent
“o . multiplied by the standard deviation). It-denotes the change undergone by the
" dependent variable, for a standard- change in that particular 1ndependent '
¢ variable. The var1ab1es are g1ven be]ow in order of 1mportance

IRECO. {40.19): resource and cost analyses are not. carried out 1n
¢ " conjunction with networks (*);

-~ .= 0.02 NOEMPL (36.02): the number of employees is reIative]y small (*) |
Coh4102.61 EXPANP (30.22): the company has an ambitious expansion policys; RIS
-+ 30.43-UNCERT (]9.44) the: jobs planned by network ana1ys1s are character1zed

. : . by high uncertainty; - . R
25.56 SPECUL}(12.25) the company does not operate: 4n the speculat1ve [
o - =" building construction market; e

‘34;80”V15DIS,( 9.71): cathode ray tube devices are not used;

-+ 20.88 RESLIM ( 9.43): the jobs planned by network analysis are characterIZed :

by tight resource limitations;

o+ 633 FLEXI ( 4.40): the jobs planned by network ana1y5is are Character‘ZEdfv'

+

+

by high flexibility; = - E

"j.- ]0 32 MULPRO ( 2 66) mu1t1 prOJect schedu11ng is not carried out.’

'gj*iS1te mahagers' success scores are 1ikely to be h1gher when: - o
.= 0.02 NOEMPL (34.35): the number of employees is relatively small (*),

0.91°'TIMRES (24.44): resource analysis is not carr1ed out in conjunction
with networks (*);
- 0.36 NOPROJ (19.58): the number of projects undertaken by the company -
‘ s relatively small (*); -

fd‘ +‘26;32-JOBLOC‘(11.21) the company operates at nat1ona1 1eve1 and p0531b1y

undertakes overseas jobs as well (*);

0. 18 ARROW ( 8. 78) arrow d1agrams rather than precedence d1agrams are .
“used; .
9 30 UNCERT ( 6. 15) the JObS p]anned by network ana1y51s are character1zed

by high uncerta1nty (*).

'"{Plann1ng eng1neers correlat1on coeff1c1ents at 10% 51gn1f1cance ]evel,-

':'if.success 15 likely to be greater when:

f”';OPERAN (-0.60): the company undertakes'Jobs which do not vary a great deal

in contract values (*)

;F351te managers corre1at1on coeff1c1ents at 10% s1gn1f1cance level;
5.--success 1s 11kely to be greater when:
“ " TURNOV (-0.46): the annua] turnover of the company 15 re]at1ve1y sma]]

':?ﬁfé(*) Significant at 5% L f R




o “*:ThéﬁfOTToWih§ mu]tip1é fegfeséioﬁ'edUHi}bhé §hbﬁ £he'reIat%dhshiﬁfbéfweeh _
“success scores and all the variables considered together, at 2% significance -

+- level. The figure on the Teft is the regression coefficient; the figure in
»:"parantheses, following the variable name, is a measure of -importance. (Regres-
;7 sion coefficient multiplied by the standard deviation), It denotes the change. '
.. undergone by the dependent variable, for a.standard change -in' that particular
S 1ndependent var1ab1e. The var1ab1es are g1ven below 1n order of 1mportance..}"

 f?i'P1ann1ng engineers’' ‘success scores are 11ke1y to be h1gher when , ‘
"*ﬂ?'47 18 SRMIDI (40. 05) there 1s continuous and increasing senjor management

- support: for network ana]ys1s, I

3:f“f-46 90 NOACT (24.22): the number of variables is not: the'¢r1ter1on_used 1n -"'

~ deciding whether or not to use computers;

Hiff +42.l8‘TIMLIM (21.09): time analysis only is carried out by networks;  .

'”“%<+H3.25 CONAUT (13.13): most decisions are g1yen at a- 1eve1 of author1ty W1th1n o

the organization;

jﬁf:\-26 99”PDFOR1'(11 07): the planning. department is not estab11shed as a d1rect

result of introducing network analysis;

,{ }_+ 8 78 SSFAMI ( 3. 60) site staff familiarity with computer outputs. 1s

considered before using computer programs;

f““ﬂ;+ 1.08 SINCEW ( 2. 74) 'the company has been us1ng network ana1ys1s for a ‘.-'\: -

'Iong t1me.

o Site”managers' SUCCess scores are 1ikely to be h1gher when:

.+, = 0.03 NOEMPL ({51.52): the number of employees is relatively small; e
' =56, 42 LOCATN (24 11): the job is not broken down on the basis of the phys1ca1
‘ location of activities;

fﬁ{;'- 0. 74 TIMRES (22 32) ‘resource analysis is- not carr1ed out in conaunct1on

with networks;

4;71 -29. 20 HIERAR (]4 24): hierarchical report1ng is not carried out;
L+ 413,98 KINDJO (-8.61): jobs of civil engineering nature are undertaken;
o+ 7,60 FLEXT. ( 5.48): the jobs planned by’ network ana1y51s are character1zed

by h1gh fTex1b111ty. -




";NCHAPTER Vi,
,jiCONCLUSIONS

F1ve mu1t1p1e regress1on equat1ons were ca]cu1ated for PEs, |

*!jﬁifjone for each of the four groups of var1ab1es (Methods of App]1cat1on,j;;3j*ti*

fﬂff;daggp*Methods of Introductton, 0rgan1zat1ona1 Character1st1cs, and Afffiifdaf;i:

?:f-Genera1 Character1st1cs), and one conta1n1ng al] the var1ab1es put

;5jtogether S1m11ar1y, f1ve equat1ons were caIcu]ated for SMs.-VTheli*;fﬁlM"5

"Lfduf1nd1ngs based. on' these ten regress1on equat1ons, and a]so 1nc1ud1ng -

'ifflﬁfustat1st1ca11y 51gn1f1cant corre]at1ons at 10%, are g1ven be1ow.dfj€7if‘*xd;“

PEs success scores have been found at 10% s1gn1f1cance 1eve1

"‘Pfijto be- 11ke1y to be enhanced i

'7f'Methods of App]lcat1on

BRSSPt The cost us1ng network ana]ys1s is kept to a m1n1mum' -'tni_:}fd;ﬁsQ;ﬁfff

'TpHZQV'Suff1c1ent 1nformat1on is ava11ab1e at the start of a proaect
.-‘.‘to construct a re11ab1e network | "(' “ '_ |
'hii:B;"The company s own computer (and not a computer bureau) is’ S
o used -1f computers are emp1oyed 7 f? *_“fai;f‘i1_;jf_fid'j;d,.---:(

o 4QT'Computer programs deve1oped for the part1cu1ar requ1rements of

the company (and not standard packages) are used -1f computers
 are emplayed; fi;jV;; *I;7?f45s "f‘ o
'(“5, Site staff fam111ar1ty with: computer pr1ntouts (and not
' :;contractua1 ob11gat1ons, and/or the number of act1V1t1es in ,ﬁ:f
‘the network) is taken 1nto con51derat1on before dec1d1ng
| ”;,whether or not to use a computer program,_'
"-‘ d. Both durat1ons and the 1ogzca1 sequence of act1v1t1es are s

o rev1ewed at each update, ‘T_, &

v



' 7iff:Methods of Introduct1on

'ffFloat is d1str1buted even1y among act1V1t1e

Jwggfallocated to act1V1t1es expected to be late), 1: s

: tfﬁ;§8£f3C11ents requ1rements are not the on1y way by wh1ch the degree _,Tf”nd %

-h*;-i;of deta11 1s determ1ned

';7'Q{;ﬁ5ub networks are used as much as, poss1b1e,__?f;:.9""‘”: )

'lfﬂlu.:lNetwork ana1y515 is not 1ntroduced as a d1rect response to
; ’*_;{7contractua] ob11gat1onss_r'ajw"”vhﬁA-h‘lril ', |
"“aﬁ{]1.';The very f1rst network ana1y51s 1s carr1ed out manual]y and

j'inot by a computer program'-

’lﬂtf:12.v:A p]ann1ng department is not estab11shed as a d1rect result of" |

:'»5,1ntroduc1ng network ana1y51s,; _ o
:""_13._The status of the p]ann1ng department is enhanced by the use
- .hiof network ana]ys1s, ST e | | S O
157]4. ?S1te managers are not sent to courses to 1n1t1ate them to
.inetwork ana]ys1s, L Y _ _
f;'15;7dSen1or management 1s.progre551ve enough to support changes 1n
'genera1 T | [T |

”.p, 16:_ PEs, SMs, and sen1or management a?] support network ana]ys1s, _

| ‘fi]?. PEs' and sen1or management s support is cont1nu1ng and

Jf1ncrea51ng s1nce the days-of 1ntroduct1on,-ﬂ‘ L
.18.t SMs have cons1derab1e s1te exper1ence and are not d1511]us1oned
| ‘{by frequent updat1ngs,l l'

,pOrgan1zat1ona1 Character1st1cs .

'.19. ‘The techno]ogy used by the organ1zat1on 15 character1zed by a
.u_]Iow degree of mechan1zat1on, |

" 20. 1The organ1zat1on is. relat1ve1y sma]l and dependent on the parent

dorgan1zat1on, but suff1c1ent1y autonomous to g1ve most 1nterna1 o

'fdec1s1ons,




;,Genera] Character1st1cs

}:fdzl,' The organlzat1on has used network ana1y51s for a long t1me,hf'[}i?fh':;'
dtzi;ijhe organazat1on 1s re]at1ve1y smaI], undertakes Jobs 1hose*;fi e
'”:H‘;:S;.contract values do not vary much and has an amb1t1ous '_f3'
.””“expans1on p011cy, o _"""__: | | 'w_ ‘ 7‘ )
'ktlkMu1t1 proaect schedu11ng and v1sua1 d1sp1ay un1ts such as ﬂag”
:*‘kacathode ray tubes are not used 'Lf;;ff;if'ﬂffff“ "';. f T
'Hi:fThe JObS p1anned by network ana]ys1s have high f]ex1b1]1ty,fph“hfsrr”5?“
e and h1gh uncerta1nty character1st1cs and are t1me and
h'ﬂf{: resource 11m1ted ”_._ (. d. TN L
'““F1Cost control is- not carr1ed out in conJunct1on w1th network, |
| d'The JObS undertaken are not in. the specu1at1ve hous1ng

'°category

"..SMs success scores have been found at 10% s1gn1f1cance 1eve1. :

St be 11ke1y to be enhanced 1f._ |

‘5g‘Methods of Application . - -

1 On]y durat1ons are rev1ewed at each update and the 1og1cal

sequence of act1V1t1es is preserved _ 2 \
,.f__Contractua1 ob11gat1ons are not the main cr1ter1on in dec1d1n95‘
| .whether to use a computer program,, _:
'VThe number of act1v1t1es 1n computerized app11cat1ons is kept
. as small as p0351b1e, e l ' .-l;‘ . -
fF]oat is al]ocated evenly among act1v1t1es and/or as d1ctated
by the resource ana1y31s,__13u R ;_ "f .

.t Proaects are not broken down into act1v1t1es on the bas1s of g

'the phys1ca] 1ocat1on of each act1v1ty, 't :




fiThe comp]ex1ty of the'Job, c11ents requ1rements, and the fif:ﬁ;ff39
*fjfab1l1ty of 51te managers ‘to cope w1th comp]1cated networks
“;reilg(and not the PEs ab1l1ty*to construct complicated networks) rfi_ﬂf
a._[fdffare conS1dered when determ1n1ng the degree of deta1],_;_;f;‘. g
-r:Resource analys1s 1s carr1ed out for parts of proJects at a.
:1;t1me, and not for the entire JOb at the beg1nn1ng,1c,{547"

Methods of Introduct1on

LJ*“~ifd85;}Network ana]ys1s 1s 1ntroduced because the ex1st1ng p]ann1ng‘;‘,dﬂg‘i:
'°”fﬁ'ptechn1ques are cons1dered to be 1nadequate, e

“t-fpf_éﬁf#The very, first network ana]ys1s is carr1ed out manual]y and

"“dffnot by a computer, ‘;fﬁ'

f'tiOQQ;PEs concentrate more on human re]at1ons w1th SMs rather than'i-* -

i ;x; _Qempha5121ng ‘the techn1ca1 aspects, 1 : .
fftITtaiSMs a1ways support the use of network ana]ys1s (1 e R when 1t,-tg'r
~ is'in used and when 1t was 1ntroduced), _ _‘ o :J' el
“'fié;d'Sen1or management supports ‘the’ use of network ana1y51s when 1t
| 'd is introduceds . | | ; | | | |
o 13;itlnterna! courses are not run, and SMs are not sent to courses
o L.'(1nterna'l or externa]) to 1n1t1ate them in the techn1que,
f}14;* Network anaiys1s does’ not 1ncrease the a]ready cons1derab1e
| ‘ workload on: SMs, L _ _
418, 'The p]ann1ng department becomes more 1nvo1ved in the day to .

. day runn1ng of proJects,-

.0rgan1zat1ona1 Character1st1cs

?:_16 The techno1ogy used by the organ1zat1on is character1zed by a
]ow degree of mechan1zat1on, , ﬁ‘

.'”"General Character1st1cs

"17 The JObS p]anned by network ana]ys1s have h1gh f]ex1b111ty and e




'§h1gh uncerta1nty character1st1cs._ ;f L

'j;Arrow d1agrams rather than precedence d1agrams are used
Tf19a'nResource ana1y51s 1s not carr1ed out 1n conJunct1on w1*h

"*ff;networks,.f”~

"'*xﬁq*fZO;f}The organ1zat1on 1s relat1ve1y sma]I, undertakes a sma11 7
difjf;fnumber of c1v11 eng1neer1ng JObS at a natzona] and possxbly ;rf

| Vﬂfdat an 1nternat1ona1 1eve1

':'”5kThe 1mmed1ate apparent feature of these f1nd1ngs 1s that there R

1v;1_are areas of. consensus and areas of. comp]ete d1sagreement between -
;-Tlthe f1nd1ngs for PEs and for SMs. For examp]e there 1s agreement

"':‘dthat the f1rst network shouId be ca]culated manua]ly, that SMs shou]d |

'iaﬁfd;not be sent to’ courses as an 1n1t1at1on exerc1se, that the contr1bu-‘
”'hlt1on to success of computer progranms. used because of contractua]
i:jf!0b11gat1ons would be 11m1ted and f1na11y, that network ana1ys1s seems‘
o ito be more su1tab1e 1n cases where JObS are character1zed by hlgh
:f]ex1b111ty, h1gh uncerta1nty and Iow mechan1zat1on.' On the other

' 7hand ‘PEs. and SMs dasagree complete1y as to what shou1d be rev1ewed

r‘at each update, and whether c11ents requ1rements shou]d have any

'{1nf1uence on, the process of determ1n1ng the degree of deta11 of a -
.network  There are also a. mu1t1tude of. f1nd1ngs between agreement
‘and disagreement Somet1mes these f1nd1ngs are comp]ementary

:;‘For examp]e PEs f1nd1ngs 1nd1cate that network analys1s shou1d not

:be 1ntroduced as a direct response to contractua] ob11gat1ons and |
_‘_‘SMs f1nd1ngs 1nd1cate that network ana1ysas should be 1ntroduced as -

- resu1t of a need fe]t for a more advanced techn1que. Exc]ud1ng |

Anthe few areas of" consensus, 1t seems ‘that the answer to the prob]em

‘1; does not rest W1th any part1cu1ar class of execut1ve in the e




:';ﬂthat 1ncumbents of d1fferent pos1t1ons have dafferent obJect1ves,

i;_organ1zat1on. The f1nd1ngs are therefore cons1stent w1th the v1ew

x.\‘

““'"Qﬁj_expectat1ons, values, asp1rat1ons and op1n1ons wh1ch govern the1r

. 'fff.att1tude and behav1our towards. network anaIys1s.”,i-u‘« : ?:‘T'

Keep1ng thIS d1fferent1at1on 1n m1nd, 1t 15 worth epror1ng

ﬁf?'the f1nd1ngs in. the framework of the anaTyt1caI model set up 1n
"da?:f;Chapter III Sect1on 1, that success 1n network anaIys1s app11cat1ons '
7*_1s reIated to the way 1t 1s app]zed to the way 1t 1s 1ntroduced and

"”'T.to the part1cuIar env1ronment (the progect the organtzat1on, and the x

'{fsurroundtng cond1t1ons) 1n wh1ch it 1s used o . e
Nhen Methods of App11cat1on var1ab]es are. con51dered, 1t 1s

”i'noted that the genera] 11terature s preoccupat1ons w1th updat1ng

"procedures, the use of computers the degree of deta11, and the fff'ﬁ

"Vw'allocatIO“ of roat are reercted to a Iarge extent 1n the fand1ngs :_'”

b Jfor both PEs and SMs. The rema1n1ng factors wh1ch th1s anaIys1s

| ?*'shows to be of 1mportance are the cost of us1ng the techn1que. and o

. “the ava11ab111ty of 1nformat1on for bu11d1ng up a re11ab1e network,
- in the case of PEs and the' nature of resource ana]ys1s (ent1re
‘.';proaect or parts of it at a t1me) 1n the case of SMs. '? B
As far as- updat1ng is concerned, 1t is 1nterest1ng to note that’
:_the frequency of each rev1ew does npt seem to have any s1gn1f1cant R
'1nf1uence on success whereas the mod1f1cat1ons 1nvoIved at each
;rev1ew seem to be of 1mportance. The construct1on process 1s fa1r1y

ndeterm1nate and uncontroIIabIe factors affect programmes to a

'u-great extent The 1mportance attached-to the nature of‘updat1ng can s

?be 1nterpreted part]y as a reflect1on of th1s 1ntr1ns1c character1st1c :

---of the construct1on 1ndustry, and partIy as. the outcome of a. cIash




'ﬂthhiffSMs prefer to assess Progress “and’ d1scuss 1t w1th sub-contractors,‘ i

of'1nterests between PEs and SMs. Indeed whereas PEs try to hﬁf'"

3fsafeguard the1r programme by mod1fy1ng whatever they th1nk necessary, fhdfsul

“:3f,c11ents d1rectors arch1tects and/or consu]tants on the bas1s of a “5ffif.m

i‘;;rgf1xed programme.g The genera] 11terature wh1ch 1s rather more

'Zijf{f?concerned about the frequency w1th wh1ch programmes shou}d be

'—gfhfupdated seems to have neglected to 1dent1fy SMs prob1ems,xby

it}tak1ng for granted that mod1f1cations are carr:ed out whenever PEs

'Frfthink f1t A c]oser ]ook shou]d therefore be taken 1nto SMS PrOb'

'”-f;utiems of spend1ng cons1derab1e t1me and effort to absorb and d1gest

Ly

79_-extens1ve aIterat1ons at each review; and of. commun1cat1ng w1th a.
'hi"'large number of part1es on the bas1s of an ever chang1ng programme..f :
f-_A p0551b1e so1ut1on wh1ch was observed in. some of the compan1es, 1s

.””‘]the use of target dates._ ; .

It was not poss1b1e to estab1msh stat1st1cal1y whether ﬁ*if‘:‘:h

o computer1zed app11cat1ons are de51rab1e for greater success. However; "~ .

O it was poss1b1e to determine that the use of standard packages run

. ,1n,serv1ce bureaux,tended to reduce PEs' success‘scores, and that

N

‘_;.computerized,networks‘containing a;very Iarge numberVOF activitiesi'f
o tended to. reduce‘SMs"I sUCCess scOres It is a1so noted that PEs ‘

o are concerned as to the cr1ter1a by wh1ch computer1zat1on 1s dec1ded

Stat1st1ca1 ana]ys1s 1nd1cated that PEs .success: scores are 11ke1y to.

5:“‘_be higher when s1te staff fam111ar1ty w1th computer pr1ntouts, rather E
plthan the wel] estab]zshed cr1ter1a of contractuaT oblfgat1ons “and of ’

w-:thhe number of act1v1t1es in the network “are cons1dered It is
;-poss1b1e to detect in these f1nd1ngs a concern on the part of PEs for -

';. the effects that computer1zed app11cat1ons may have on SMs.'

3 Yet another d1fference of V1ew between PEs and SMs,,can be seen




‘saaiare very much in. T1ne w1th what has been saad before SMs are 1n
Lfﬂfta pos1t1on to fam111arlze themselves w1th a programme, and to -

W-_hanegot1ate wath other partaes on that ba51s., The detail of the
”'17f:lresu1ts for SMs 1nd1cate that the complex1ty Of the J°b’ c11ents
"‘Elﬂtrequ1rementss and the ab111ty of 51te staff to cope with comp]1cated

b J?Wnetworks (and not PEs ab111ty to construct a comp11cated network)

h'?” programme 15 go1ng to be. The appearance of such a large numberrrh

"vav,jof these varaables in the mu1t1p1e regressaon equat1ons show the ,,ff" e

f?when the degree of deta11 of networks 1s cons1dered The resu]ts X

\‘.

'fifprogramme p1ays an 1mportant part 1n both these aCt1V1t1ES.j;Thé3'f::W

i'hshould be the cr1ter1a by wh1ch PEs dec1de how deta11ed the

'“Ffj'preoccupat1on of SMs w1th th1s part1cu1ar aspect As a d1rect

'5;3; contrast, however, PEs regress1on equat1ons conta1n on1y one of .

w.ifg'these var1ab1es furthermore, accord1ng to th1s f1nd1ng, c11ents

requ1rements shou]d not be con51dered by PEs when dec1d1ng the
deta11 of a. programme These resu]ts and the genera1 att1tude of
most wr1ters, 1nd1cate that PEs are not aware of the prob]ems they ‘

" are caus1ng SMs. by not us1ng the spec1f1ed deta11 1n the1r

'“;programme There seems. to be a def1n1te need for PEs to be more

;';aware of the problems w1th wh1ch SMs are faced An awareness of |

: this sort, coup]ed perhaps w1th some concess1ons on. the part of PEs,".
_.seems to be conduc1ve to greater success._y-_‘d "_ | '_ |

| when Methods of Introduct1on variables are. cons1dered, 1t is’ |

T noted that there 1s a we]l marked difference between PEs" and SMs |

resu]ts._ Both of them seem to g1ve part1cu1ar we1ght to the reasons

"f*‘why network ana]ys1s was 1ntroduced 1n the f1rst p]ace, the way of

- calculat1ng the f1rst exper1menta1 network and whether support 1s f"‘

necessary by var1ous part1c1pants in the process; but the essent1a1.




itdfdifference can. be seen 1n that SMs are much more aware of the _
iff?effects of 1nterpersona1 relat10nsh1ps on the success of app11cat1ons;
1f;ithan PEs, ho: are more worr1ed about the effects that network :
iff,ana]ys1s wou]d have on the status of the1r own department It 1s
intndeed 1nterest1ng to observe how 11tt1e PEs are aware. of the ex1s-_,ﬁ{h“f{?a
alfﬁtence of a. human prob1em, whereas SMs f1nd1ngs 1nd1cate by two

__ﬂavar1ab1es wh1ch cover a 1arge port1on of the var1ab111ty 1n the o

‘ ";'regre551on equat1on, that PEs shou1d also concentrate on human b:h o

| ”5:fﬂre1ataons., Apart from th1s aspect, 1t 1s poss1b1e to observe a

' ajnumber of phenomena wh1ch are a]so c]ose1y related to the prob]ems

"7-ﬂ:r{at psycho]og1ca1 Tevel that one can, face when 1ntroduc1ng changes
uf;hfwhereas ne1ther SMs nor the PEs seek a way by wh1ch they can part1-@?"'
‘V:'c1pate in the dec151on wh1ch 1ntroduces network ana1y51s 1nto the1r';uJ
'wf":icompany, it is 1nterest1ng to note that both of them are concerned o
:e'as to how and. why 1t is 1ntroduced Indeed PEs do not regard
'”contractua1 ob11gat1ons as. suff1c1ent for mak1ng th1s dec151on, and o
= ,,SMs v1ew 15 that there must be a react1on in the organ1zat1on to _]
ex1st1ng 1nadequate plann1ng techn1ques, and a need for more d
fadvanced ones Furthermore, they both agree that support (and even.:uli E,;t
ienthus1asm) on the part of a]] members concerned, 1nc1ud1ng PEs, o o
'SMs, and senior management, is essent1a] for successful app11cat1onsgf
As to whether success is re]ated to the effect that network

'We,tgbff“analysas has on the ba51c secur1t1es of s1te staff members- the _‘j'

‘geamount of pay and/or prest1ge ga1ned -or 1ost- do not seem to be
',tof prtmary 1mportance._ However, accordang to SMs*. resu1ts, success -
.15 greater when network ana]y51s reduces the1r work]oad accord1ng
,'to PEs', success 1s greater if SMs status is enhanced as a d1rect

“result of_1ntroduc1ng networkuana1y51s. It 1s p0551b1e to observe, o ,




;1here, an uneas1ness on the:part of PEs'that network analys1s wou]d
'Téfsomehow restr1ct SMs freedom of movement and consequent]y const1tue.§fstr};L
uiaithreat to. the1r status., A]though there 1s no concrete eV1dence to: ;*f}fﬁi
"ifsupport th1s v1ew, the author be11eves that there 1s an e1ement of |

‘?m””'truth 1n 1t, and that the PEs awareness of the 51tuat1on resu]ts 1n}‘

;ﬁuiﬁgo{the f1nd1ng ment1oned above.g‘hi'," Al

= An unexpected resu}t 1n thlS group of“var1ab]es is the f1nd1ng SERTE
_ijfthat success (for both PEs and SMs) s h1gher when SMs are not sent o

.j;dn-ito courses as an 1n1t1at1on exerC1se. If one accepts the aSSumptzon ,;»”

ii”that 1nd1V1dua1s react1ons to change are re]ated to the c1ar1ty of_‘_fiﬁ"i

‘h_gthe1r percept1on of the change, then 1t seems that the on]y way of

'T'flif exp]a1n1ng the change and 1ts consequences 1s by means: of on the-Jobff_, o
”;ch tra1n1ng, as recommended by Arch1ba1d & V11]oria (39), Babou]ene :,(1‘-""'
(177), and: Buesne'l (178) L o
| It seems therefore that most of the prob]ems that can occur.
wifri,_when 1ntrodUC1ng changes, do ex1st when network ana]ys1s rep]aces | },f%'[,,f
ndex1st1ng p]ann1ng techn1ques Furthermore, stat1st1ca1 re]at1onsh1ps f_ﬁf
:,f1nd1cate that the’ human eIement 1n these problems is, of maJor - e
:t“1mportance.r. 7' - ' | ,
.‘ when Organlzat1ona1 Character1st1cs are. cons1dered, it 1su
;:ii,;observed that three of the four ma1n var1ab1es are s1gn1f1cant]y

fgffre]ated to PEs success scores, “and one of them to SMs !, success d}33

: scores.: It is 1nterest1ng that so nnny of these var1ab1es are
“%Je‘:related to success, however, due to the very genera11zed 1nformat1on:yc
o :these var1ab1es g1ve, 1t is d1ff1cu1t to lnterpret the resu1ts in a.
'mean1ngfu1 way Hhat these f1nd1ngs do 1nd1cate, is that }-5'
‘".organizat1ona] characterlst1cs def1n1te1y 1nf1uence success,ras ‘

"fh”was hypothes1zed in Chapter III Sect1on 5 However, furthet A




.E;research 1s necessary to fo1iow th1s Iead and to determ1ne wh1ch “ JL: o

_:iof the bureaucrat1c d1men31ons (1 e., spec1a]1zat10n, forma11zat1on,:jtibfjiv
‘ﬂf Lgﬁcentra11zat1on, standard1zat1on, conf1gurat10n and flex1b111ty) B

n jﬁf;;ffplay the most 1mportant parts in th1s re1at1onsh1p It 1s 1ndeed

'gfrpossxble to conduct such an 1nvestlgat10n by us1ng the measurement

= methods deve]oped by Pugh et a1 (18] ]87 188), and not those 1n

7*”£=b1nkson et’ al‘s abbrev1ated ver51on (193) wh1ch resu1ted on1y 1n g
‘T'f¥f11m1ted but bas1c 1nformat1on that such a re]at1onsh1p ex1sts.-fi¥7fﬁ o
:_ when General Character1st1cs are cons1dered the f1nd1ngs.seem | :
hjﬁ“fto be mostly complementary, except for two areas of strong consensus., ;,2tl1
h':,aeThere is. agreement that success 1s ]1ke1y to be greater 1n sma11er L
S ?"compan1es who undertake JObS wh1ch have h1gh flex1b111ty and h1gh
tr;fkuncerta1nty character1st1cs The fact that so many var1ab1es 1n i | _
“.tth1s group are found to be re]ated to success, demonstrates the o w?.iﬁefiéf
'”:-Wd_1mportance of the organ1zat1ona1 context W1th1n wh1ch network d | |
”:'5.;ana1y51s is. used Th1s cannot be e1ther 1gnored as; un1mportant,_;
. fﬂlor assumed to be ben1gn to the 1ntroduct1on and 1mp1ementat1on of | |
: the techn1que, as many of the wr1ters 1mp1y 'f,7 ,;imzh'.f f;, ;:'i_:,:-J
A var1ab]e wh1ch 1s not present in any regress1on equat1on and ;"“h”
whose correlat1on coeff1c1ents are extreme]y Tow 1s'"econom1c f,_"'fff-ﬁiwr'
'Just1f1cat1on" Th1s 1mp11es that success as measured in. th1s study'f;*
r““j 1s not re1ated to econom1c Just1f1cat1on ' However, th1s f1nd1ng
"carr1es very 11tt1e we1ght s1nce al the respondents made it c]ear y
“'lthat the1r assessment was based on 1ntu1t1on rather than on concrete
ddata The measure of success used in th1s study can be accepted as .
'*—ﬁra reasonab]e 1nd1cator of econom1c Just1f1cat1on, as all’ the 34

- factors used 1n th1s measurement contr1bute to a greater or 1esser

degree to the. eff1c1ency and’ prof1tab111ty of compan1es.



?‘{;efF1na11y, a few words about the methodo]ogy used in th1s study. e

’fghA good dea] of cr1t1C1sm has been d1rected by SOC1a1 SC1ent1sts A

n°*7fffj;(5ee e. g., 88) to the use of stat1st1ca1 techn1ques in the exp]anatlon

'?"‘ff‘of phenomena, espeC1a11y at exp]oratory leve] It 1s 1ndeed p0551b1e |

lzefto come out w1th a f1nd1ng that success 1n h1gh schoo] courses 1s

”“?.ihffs1gn1f1cantly re]ated to the colour of students'eyes.u Such a.

Z'",-f‘g-_'__:re'lat‘lonslrnp 1s d1ff1cu1t to 1nterpret, (1ndeed, 1t m1ght be ;ti*f'

*t;é_spur1ous) if 1t is not exp]ored w1th1n a carefu]]y worked out

":ff;exp1anatory framework from whach the quest1ons are der1ved he}f'i,th'“d“'

'“%_'var1ab1es 1n thIS research study have been observed 1n a comprehen--

"‘s1ve 11terature survey, a case study, and a pre11m1nary f1e1d survey

'lh"to be- carefu]ly re1ated to success in network ana1y51s appTacat1ons..; o

l‘The tat1st1ca1 relat1onsh1ps presented 1n th1s p1ece of work are

:ﬁ'h‘f;not therefore f1gures W1thout mean1ng, but flgures wh1ch exp]a1n fdnd“fy' .

'H"f‘hypotheses set down w1th1n a carefu11y prepared ana]yt1ca1 framework

. deve]oped at the end of cons1derab]e pre11m1nary 1nvest1gat1on Asp
" to the causa11ty in these relat1onsh1ps, in theory, 1t is not poss1b1e -
.jto prove causa1 relat10nsh1ps w1th1n a stat1st1ca1 approach but '
there. seems “to be no. reason why survey data may not be used to prOV1de
_“eV1dence towards a causa1 exp]anat1on. A feedback survey was
. organ1zed to’ test the va11d1ty of some of the causa] exp]anat1ons :

'i attempted dur1ng the 1nterpretat10n of the f1nd1ngs, and to 1nvest1-r'
dgate whether causa11ty ex1sted 1n some of the less obv1ous re]at1on-
':sh1ps. The 1arge maJor1ty of the respondents 1n th1s survey,

a"expressed the1r views in causa] terms, and these have been reported

| in the1r or1g1na1 context, throughout th1s the51s..

C e




1_;1The anaIyt1ca1 model wh1ch was proposed'1n‘Chapter III

_Sect1on 1 has therefore proved to. be of va1ue when exam1n1ng the g
*fiproblem ot‘success in. network analys1s app11cat1ons It can be seenff7 e
e;?that success does not depend on]y on how the techn1que 1s app]aed

tf}ibut aIso on how 1t 1s 1ntroduced and 1n what sort of env1ronment 1t

-ﬁ;1s used Indeed the results obta1ned po1nt out that the

: *\g}%behav1oura1 and contextua] aspects ment1oned 1n the preced1ng para-‘;d;fa{ffm
"f;;graphs exp1a1n stat1st1ca1ly a Iarge port1on of success (or fa11ure) S
'¥“¥=s1n the use of network ana]ys1s, 1n the case of both the PE and’ the _1[-;hiff
’t“hSM, the two key pos1t1ons in the app11cat1on process. ‘**77*“7' .

An abbrev1ated vers1on of the f1nd1ngs, 1nc1ud1ng on]y the three]ff;faﬁf

ﬁ“;*fttf'most 1mportant var1ab1es in regress1on equat1ons 51gn1f1cant at 5%, -?'ﬁfhi-&
xqb;fare g1ven be]ow It is be11eved that such a presentat1on comb1n1ng ‘:a;.n
-r“;;;; the resu]ts of PEs and SMs w111 enable the reader to form a clearer : ffﬁtﬂ
"fp1cture of the govern1ng factors 1n network ana1ys1s app11cat1ons,j'a_: h].'h
: ‘ka Greater success s 11ke]y to be obta1ned when' | ) | B
i:; 1.,_Programs deve]oped for. the part1cu1ar requ1rements of the : -
S company- (and not standard Packages) are used in computer1zed ff S
i‘:fapp11cat1ons, ' _ L : | q
5 fé;‘ The cr1ter1a by wh1ch computer1zat1on is dec1ded do not ] SR h o
”_;;conta1n the 51ze of the network and contractua] ob11gat1ons,' |
‘érb-There is suff1c1ent 1nformat1on at. the start of a’ progect to

- :_Tconstruct a reliable network

;-4;'#Float is not a]]ocated to certa1n act1v1t1es W1thout a formaT
( r,ana1ys1s, _ ; | '; | |
-25;5 SMs ' ab111ty to cope w1th comp11cated networks is taken 1nto"'

| -cons1derat1on when determ1n1ng the deta11 of a network



h5iResource ana1ys1s (1f carr1ed out) 1s carr1ed out for parts of

- f;pthe prosect at a txme, rather than for the ent1re proaect at

1.

1¥ the start,

“ for network ana1ys1s, ?difeti?’fl"”'“

.s,PEs concentrate more on the human aspects of the re]at1onsh1p

with- SMs ;-

'J.There 1s cont1nuous and 1ncreas1ng sen1or management support

’ﬂ_hﬂt Ud‘degree of mechan1zat10n, _“fﬂ: . . e _
5;;:10,;g0n1y t1me ana1y51s (no resource ana1y51s and/or cost analys1s)
' }3f7;,1s carried out; | S '

-The company is. relat1ve1y smal]

The conclusions of th1s study can be summar1zed as fol]ows

Methods of App11cat1on are 1mportant in network ana]ys1s

“'t 1mp1ementat10n Th1s group of var1ab1es prov1ded the largest

o _ number of var1ab1es s1gn1f1cant1y re]ated to success at 5%

: Some of the f1nd1ngs suggest that success shou]d be obta1ned 1f

-the system is not very cost]y to run; 1s re11ab1e (i.e., based

;on adequate 1nformat1on and not necess1tat1ng many reV1ews),_

"produces networks w1th a degree of deta11 cons1stent w1th s1te

'management s requ1rements, uses computer programs spec1a11y

gldeveloped for the requ1rements of the company, etc s etc

_,It must be recogn1zed that al ‘the prob1ems that occur when l‘

'1ntroduc1ng a technolog1ca1 change 1nto an organ1zat1on ex1st

. when a company dec1des to rep]ace 1ts convent1ona1 plann1ng

'c'techn1ques by network ana1ys1s.‘ The human e1ement is of

:paramount 1mportance 1n th1s operat1on

'ﬂdThe techno]ogy used by the organ1zat1on 1s character1zed by a 1ow '::'4“



WF;The structural character1st1cs of an organ1zat1on are 11nked

lflto success 1n network ana1y51s app11cat1ons. In order to assess 12'
'prfithe exact magn1tude of th1s effect, further research cover1ng B
';ea11 bureaucrat1c d1mens1ons separately, 1s necessary '
"';'c-dr}?The 1mmed1ate env1ronment 1n wh1ch network ana1y51s is used
1'f;fi(1 e., ‘the, proaects undertaken, and the company 1tse1f) seems
'cdilto be re1ated to success.-,i For examp]e, 1t has been found that

"~;{ greater success was ach1eved 1n smal]er compan1es who had an

"?f;"amb1t1ous expans1on po]1cy and who undertook JObS of c1v11

'kuffeng1neer1ng nature character1zed by h1gh flex1b111ty and h1gh

"f.uncerta1nty

-foif Sgt_Success in network ana1y51s app11cat1ons and the factors wh1ch
d}:fdaffect it, are d1fferent1y perce1ved by the 1ncumbents of the .
'ijafpd{iffftwo key pos1t1ons in the 1mp1ementat1on process.a Further N S
| '““._research cover1ng sen1or management att1tudes, nd‘therefore‘-:' . j;y;~
‘:f‘j:gIV1ng more we1ght to prof1tab111ty aspects wou]d be of va]ue T

R TY obta1n1ng a more comp]ete p1cture of the s1tuat1on.;,'f"3"
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rﬁcf”‘Part 1

-ff'Genera1 Informat1on

"'f5j11;” Th1s proaect has been carr1ed out as part of a larger research:' =

H.- proaect dea11ng wath contractors cost control and funded by
" the’ Construct1on Industry Research and Information Assoc1at1on 1
'hfj“As the des1gn of an effect1ve cost contro] system must depend on
the extent to wh1ch des1gn 1nformat1on is’ ava11ab1e, in advance :
af;'of construct1on" 1t was dec1ded to co1]ect stat15t1ca1 data on ddi
fisthas po1nt | | " _' _ ' _‘ ' dl
,_2 Letters ask1ng for co operat1on have been sent to 17 com—-'3'
-yj' pan1es 6 of these were already contacted by Mr P F Miller
in the ear11er stages of the proaect The rest (11 compan1es)
were chosen from the Stock Exchange 0ff1c1a1 Yearbook 1968, and |
"‘standard c1rcu1ars exp1a1n1ng the purpose ‘of the proaect Were
ent by Professor E G. Trimble. | __' |
3. The resu]t of.the correspondance is as fo1lows:g
. Nish'torco-operate K B t n | -
Do not wish to CO-operate‘:" 5
')!Did not rep1y3"' - "; y 1 | | |
. 4., Visits have'been done to iO of'the 11'C0mpandes who'wished_‘vl
| to co—operate. ‘The rema1n1ng one d1d not suggest a def1n1te -
"d'app01ntment date, but agreed to supply the bas1c 1nformat1on )
’irequ1red “No- 1nformat1on has been received from them up to th1s
Qdate. The resu1t of the V1s1ts is as fo11ows. |

Agreed to supply 1nformat1on 7:'

Gave no 1nformat1on T N




| Ff"'a' The degree of deta11 of the 1nf0rmat1on obta1ned 15 g1ven‘

below._“‘L"

"hj‘f,“iThe full set of 1nformat1on obta1ned None" T
i‘tt‘ Some bas1c 1nformat1on obta1ned o :l.3 (No. 3’8,12)‘;“;*[,

‘J’Very 11tt1e 1nformat1on obtalned 5;"2 (No. 9;10)'_.”‘EQ:_.ﬁL

ﬂf;HWa1t1ng for 1nformat1on ::‘{jll‘?‘fsif,2 (No. 7 13)'”
f'i-No 1nformat1on ‘ﬂ ?~er:3fhgﬁﬂ??‘h ':f'3 (No. 4 6 16)

L 5;1 In each company, a m1n1mum of one and a maxxmum of four |
| proaects have been exam1ned mak1ng a tota] of 13 proaects
- for the 7 compan1es who agreed to supp]y 1nf0rmat1on. Spec1a1 ;

| G care has been taken 1n ch0051ng ‘the proaects, 50 that they were _a

the most typ1ca1 ones ava11ab]e at that t1me 1n the compan1es



T gy i

:"*“‘D1ff1cult1es encountered dur1ng the 1nvest1gat1on"" o

g f'nl A]though a]l persons contacted seemed to be very w1111ng

to co-operate for th1s proaect wh1ch wou1d show at the end“

'7~§f a very 1mportant deff1c1ency 1n the construct1on 1ndustry", in

. -;'jflfac;’ the general=way-of‘thought‘(except.jn compan1es No._3.andq‘

;;.?8)'was'that' "the'drawings'are a1ways-1ate, the architect aﬁa/of__‘;_.
“-ify;the c11ent are respons1b1e for 1t, and 1t is a better 1dea to
'h-? try to e11m1nate th1s deff1c1ency by work1ng on the forms of

“a‘contract rather than to prove it stat1st1ca11y";‘

e 2 A1though the fact that all information would: be kept

i str1ct1y conf1dent1a1 was ment1oned the maJor1ty of the

':-wi compan1es v1s1ted (4 out‘of the 7 companies who agreed to supply -
"=;'the necessary 1nformat1on, No 7 8,9; 13) nere'very re]uctant to'
B supp]y the names of the arch1tects and/or the places of construct1on.

3. Taklng 1nto cons1derat1on that contract1ng compan1es are

E extremely busy at this t1me of the year, he]p has been offered |

for comp1l1ng the necessary 1nformat1on from the ex1st1ng records.

~ Only 3 out of these 7 companies accepted this offer (No 3, 8 10)
The rest of them were very keen to keep the1r records secret

. 4. Two of these 7 compan1es (No. 7,13) 1ns1sted on comp111ng the

requ1red 1nformat1on themse]ves and prom1sed to send them as

: soon as they wou]d be ready. In sp1te of severa] phone ca]ls

exchanged w1th both of the compan1es, no 1nformat1on has been

"'f'rece1ved up to now.

‘5. The records of the basic information“required (ie, latest

draw1ng requ1rement dates, actual draw1ng rece1pt dates, and.

o start dates of act1v1t1es) did ex1st in all the compan1es. The




31'5-3reasons why these records are kept have been exp]ained as fo]]ows.?

. ——-They W111 be used. in case a c]aim 1s necessary.

‘"“i*;F—— They will be used for checking that the Tatest reV151ons are fi

being used on 51te

”-f(There are 2 exceptions to this paragraph These are 2 prOJects .

7 each carr1ed out- by a different company, (No 8 and’ 9) Ail L

ﬂffidraw1ngs were supplied before construction started and hence there- S
 was theoreticaliy no: nece551ty for determining a drawing requare- o
‘Tment scheduTe In fact, 1n both prOJects, there were so many

: rev151ons during the construction of the proaect that they were

bt delayed).

The main difficuTty I experienced was 1n obtaining 1nforma-
tion about the reasons why the amendments were- done and their df;
:.cost 1mp11cations. i | e | | | o
- T. Rev1sed drawings 1nc1ude mostly in thedr top right hand cor-
B ners, 1nformation about all the amendments made to the origi-_'d'”:
‘nai drawings. The only way of determining the reasons for each
amendment woqu requ1re a con31derab1e amount of time of a. senior
_member of the company, who had been extreme]y familiar with the
fprosect He wou]d Took through a11 the draw1ngs and try to
.remember the reasons for the revisions. |

8., On the other hand the contractor thinks that hTS Job is to

“%, construct according to the draw1ngs supplied by the architect.

If there are aTterations or amendments he does not bother to keep

the records of the reasons of these changes Since a]i_kinds of
~extra work are paid for by the c¢lient afterwards, he onTy'bothers

" whether the buiiding-can'properly'be_constructed by means of the

existing drawings. Therefore, there is no purpose in looking for




”:f:th1s 1nformat1on 1n the contractor S company

'F:ﬂ;g; General]y cost records are kept ona time bas1s rather than

'”f'Q.f to determ1ne the effects of alterat1ons or. 1ate rece1pt of draw1ng$j

l.fion the cost of a part1cu1ar act1v1ty

h}h4—~Mater1als come to the s1te 1n 1 bulk form._ It 1s not pract1ca1

o separate]y for each act1v1ty Th1s fact makes 1t 1mposs1b1e L

n*fd;io The reason for thlS has been exp1a1ned in most of the V1s1ted

Lo

compan1es as fol1oWS°-‘ :

R ' .

7;—-hMen work 1s stopped in an act1V1ty due to some reason the same‘a

1abour force is used in another part of the s1te, 1. e., in : _
another act1v1ty ThlS fact makes the Job very comp11cated 1n o
- case records are kept on the act1v1ty bas1s. Be51des, the d1s—

rupt1ve S1de effects cannot be measured

(or at 1east 1t needs a cons1derab1e amount of add1t1ona1 1abour)

to check what amount 1s used in a certa1n act1V1ty, whether there .f-

’i are any surp]us, whether th1s surpius is transferred to another

activity, etc.




O pares

Results and eonclusions: oo

: Tf;l;_ Before start1ng to g1ve the numer1ca1 resu]ts, 1t wil] he B

| advantageous to comment on the genera1 51tuat1on of the com-_fﬂ-f -

. |
. TR
"pan1es wh1ch have been V1S1ted lt‘has been.not1ced that in each - T
- Lo e e e L T
|
|

L of the compan1es

"“ff;-—-a d1fferent p1ann1ng techn1que, o

”j]3?—— a d1fferent method for determ1n1ng and requ1r1ng 1nformat1on,'

_fwere used wh11e one company d1d not p1an at al] some used
. bar-charts of d1fferent degrees of deta11, and some others used

'-f”the most soph1st1cated network ana]ys1s techn1ques for JObS of almost ff

. the same 1mportance.‘ In some compan1es 1t was not the usua1 pro--

|
|

|

|

_ ]

'Q.a_—-a d1fferent form of record1ng the rece1pt of draw1ngs

;['cedure to prepare an 1nformat1on requ1rement scheduTe wh11e in some o
;f others most deta11ed schedules were prepared Com1ng to. draw1ng
B rece1pt records, I had the chance of exam1n1ng records wh1ch con-

'1'ta1ned pract1ca11y no 1nformat1on.and records where every s1ng]e

: : detail was wr1tten down.

2.. This s1tuat1on made the Job of col]ect1ng standard data for o
the purpose of th1s proaect extremely d1ff1cu1t 1n fact, 1n
"the eva]uat1on of the results wh1ch w111 be g1ven in the fo]]ow1ng
o paragraphs, on]y a max1mum of 6 proaects have been cons1dered
| 3. Th1s s1tuat1on also shows the Tack of an eff1c1ent standard
o system 1n the adm1n1strat1on and management of progects in the
,'construct1on 1ndustry and gives an 1nd1cat1on of the chaos 1n wh1ch
: the 1ndustry 1s A standard system would not on1y make eas1er the
-task of the researcher in this f1e1d but, it certainly would

" solve; to a‘certa1n extent, the_prob]em.of bad commun1catjons in the




e

”VTQconstruct1on 1ndustry

'-“ﬁ??.tf_4 It has been determ1ned that an' average of 46% of the total

number of draw1ngs are rece1ved before act1v1ty start dates,n

V,'whxle 54% are rece1ved after act1v1ty start dates In th1s ‘con-

-

text the tota1 number of draw1ngs 1s meant to be the sum of a]]

””Jor1g1na1 draw1ngs and a11 rev1s1ons,_act1v1t1es may be def1ned

‘.‘as parts of the Job, used in bar charts or networks and whose o

__51ze 1s determ1ned by the contractor

_ 5 Start1ng from the assumpt1on that no act1v1ty can be started

unless all 1nformat1on about the act1v1ty 1s ava11ab1e th1s‘_

:very h1gh percentage of draw1ngs rece1ved after act1V1ty start

o dates may be exp1a1ned by the fo]10w1ng suggest1ons

—_ The programmes are not updated as frequent]y as they shouid

~bes i.e., because of . some de]ay 1n the preced1ng parts, the

"ﬂr'treaT act1V1ty start dates are actua]ly later than- those shown

on the programme wh1ch has been used in the eva]uat1on of these
© figures. o | |
——-There is a tremendous amount of revised'drawings giving
:. add1t1ona] 1nformat1on wh11e carry1ng out the Job. |
6. The exam1nat1on of the contracts 1n quest1on showed very

| c1ear]y that the first suggestion g1ven in the preced1ng

'.paragraph ho1ds 1n most of the cases. But, it has not been-pos- :

sab]e to measure quant1tat1ve1y to what extent th1s suggestion 1s i

E true ‘ However, 1t has been determ1ned that 30% of the r1g1na

draw1ngs are rece1ved after act1V1ty start dates wh1ch is an.

' 1nd1catton that programmes are not updated very frequent]y.

7. IOn the other hand, the second suggestion made in paragraph 5

is*justifiediby the fact that an average‘of 45% of the .




. ".drawings are original drawings while 55% are revised drawings:

"*:_;‘8g3~Therefore, consadering the'resd1ts gtVen in paragraphs-G'

grece1ved after act1v1ty start dates can be exp1a1ned by a comb1na-
. tion of the two suggest1ons g1ven 1n paragraph 5

' 90 There are three maJor reasons for amend1ng draW1ngs

T

3'as we]] as dec1s1on changes among d1fferent a]ternat1ves 1n ‘the

'..zlg”j:_ o
o and 7, the reason for th1s very. h1gh percentage of draw1ngs ‘:“ ff{l;yﬂ

7f_ — The change of m1nd of the c11ent

'f-—-The change of m1nd of the arch1tect.. .ﬂ:;_f_, ) H ;fiu‘;f” _h_'_j’ N

| V,f ——-Suggest1ons from: the contractor 7'1~?_. | ':;i o ',;ﬁ{;_-‘? o
. The f1rst reason results 1n maJor or minor a1terat1ons depend1ng | f"-" '
‘ on the nature of the proaect The ]ast two reasons are due to B R

f',ansuff1c1ent, 1ncorrect or 1nadequate 1nformat1on in the draW1ngs,.f o '

" casé of the second item. As stated in paragraph 7 in the second I

‘partf(Difficu1ties'Encountered During the Invest1gat1on) it is

very d1ff1cu]t to determ1ne the relative weights of these reasons., -

However, accord1ng to the approx1mat1ve estimates made by persons |

’ contacted, 1t.seems that the predom1nant factor is the first reason;

This fact suggests that the quality of drawings in genera]\isrnotl

-as bad as some c1a1m._“

110, It has been noticed that in all of the prOJects exam1ned

there were delays of d1fferent magn1tudes ~As an average,z

. these de]ays-amounted to 19% of_the average programmed project -

periods In two of. the projects where information was available,

| the percentage of de]ays has been p]otted against the percentage

. of. draw1ngs received after activity start dates, for each act1V1ty,

~expecting a curve with pos1t1ve-s]opes. But, this trial was not

successful because the'points p]otted were far from giving a

" definite trend. This fact proves that although the late receipt |




"fﬁ}‘oof draW1ngs 1s of some 1mportance in the occurance of delays,.'
'15i ;1t has also some. non-measurab]e s1de effects, wh1ch when “com= _7

';f”f;f'b1ned with other 1mportant factors (such as’ bad plann1ng or bad
-7;‘;;management)s are suff1c1ent to change the expected curve. _"'

'}f'g;11 Nhen a contract 1s obta1ned, it has become for most contrac-

tors, a rout1ne task to open a c1a1m f11e. A]though stat1s-]

' Vf_'. t1ca1 data about c]a1ms has not been co]]ected, accord1ng to- the o

Z'j:persons contacted, it seems that they can genera]]y obta1n only

-t to 60% of the amount cla1med the ma1n reason for the1r c1a1m a

'”be1ng-the 1ate rece1pt of draW1ngs One of the reasons for this.

-f'is1tuat1on 1s ‘that, in cases where contract1ng compan1es rea11se

o that they w111 not be able to comp]ete the Job on schedule, they |
{.W1111ngly do not. chase draw1ngs, S0 that at the end they have a
“reason for the1r c1a1m. I "-' g'jfs "‘5',".‘-*¥;
12, It has been found out that the draW1ng requ1rement dates are

B determ1ned in d1fferent ways, 1n d1fferent compan1es.

— 1 company (No. 3) f1xed a definite amount of t1me before the

act1V1ty start dates. . '
--2 compan1es (No 7 and 10) c1a1med that it was not p0551b1e to

determ1ne a schedule for draW1ngs, because one did not know )

much,at the beg1nn1ng about what w111 be needed So, draw1ngs '

were requ1red in per1od1ca1 meet1ngs as time went on.‘d
- 4 compan1es (No. 8,.9, 12 and 13) determined the1r draw1ng
requ1rement schedules tak1ng the market s1tuat1on of mater1a15
1nto cons1derat1on and using their past exper1ences |
13. Some of,the proqects whrch have been.exam1ned were based on
| Vthe dnderstanding that all drawdngs-wode be supplied at the

start of the job, in which case no information requirement schedules




-y

. ;fwéféfafepafea In two of the proaects where 1nformat1on was

7“ﬁ.f\ava11ab1e 1t has been determ1ned that only an average of 49% of
‘:Tle the draw1ngs vere: rece1ved before requ1rement dates.

"d14 F1na11y, 1n order to show the s1tuat1on of des1gn 1nformat1on :!_'dﬂ°

at the. stage when construct1on has not yet started, 1et us-

”531take three d1fferent examp1es.

' °,jjf—— In a proaect 1n company No. 9, 2000 draW1ngs were handed over

1n the f1na] pre contract meet1ng A]though the arch1tect

,1{ c1a1med that every S1ngle 1nformat1on was conta1ned in these _nq_._

’ draw1ngs there were 1000 more draW1ngs 1ssued dur1ng construct1on

‘_F-— In one of the proaects (trad1t1ona1 contract) carr1ed out by com-‘

pany No 8, on1y 421 draw1ngs were 1ssued before the start1ng
date of the construct1on wh11e there were 2822 more draw1ngs

1ssued afterwards

ﬂ;'-—— In another proaect carr1ed out by the same company and in wh1ch

the arch1tects “stressed that the works were a1ready fu11v

de51gned that work1ng draw1ngs were ava11ab1e and that no s1gn1- -

f1cant var1at1ons were contemp]ated“, the constructlon started
w1th 1376 draw1ngs and 3157 add1t1ona] draw1ngs were 1ssued

~later, during the construction.

© 15, Taking into consideration all the results given in the pre-

- ceding paragraphs,-tt is obVioUs-that'the premeasurement of

quantities is bound to be a process of 1ow accuracy.

: }6. It is realised that the f1gures g1ven in this report cannot

be genera11sed for~the'ent1re construction 1ndustry of *

Great‘Britain, but they certain]y give an idea of the situation;
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. ADVANTAGES AND DISADVANTAGES
*OF USING PRECEDENCE DIAGRAMS

Part 1:  Advantages of precedence diagrdms T _ 298w1

Part 2: _Disadvqntaéés of'précedenﬁé diagrams .~ 299




o _Record (@21, Faherty (222), Holden & McITroy (223), "“Learn1ng |

hh:7Advantages and d1sadvantages of us1ng precedence d1agrams.;-¢~- LT

The advantages and d1sadvantages of - us1ng precedence d1agrams

"'13Tlf(11sted in the f0110w1ng two Parts of th1s Appendlx) have been com-'f
”.'hiptled after a rev1ew of the fo]1ow1ng 11terature._Burgess et ai (]);555 -

':f _Pr11uck (28) 0 Br1en (33), Ant111 & woodhead (35) Battersby (38),,j.ill
| :‘::,Arch1ba1d & V1110r1a (39) Moder & Phillips (51), Nuttall & Jeanes }a

fpj (53) Armstrong wr1ght (94), Noodgate (96) Rist (100), Barnetson'.
©(107), Larkin (118) Fondah] (123), Carruthers (2]8) Jeanes &

: :Br1tten (219) Reynaud (220) Anonymous art1c1e 1n Eng1neer1ng News f

:id Text" pub11shed by the Construct1on Industry Tra1n1ng Board (224)

' The. 1tems are. 11sted in order of frequency of appearance in

-f[the above ment1oned I1terature




Part 1

Advantages of precedence d1agrams.‘~

1

~No dumm1es are necessary.n (Accord1ng to Burgess et a] (1),

e f‘ about 40% of the act1v1t1es in an arrow d1agram are dumm1es)

. It is ea51er to draw for a newcomer.._; 7

'iglt is eas1er to represent over]app1ng act1V1t1es. It g1ves -
: jgreater flex1b111ty in add1ng new restr1ct1ons. It 1s poss1b1e N
_Tto show 1ead or 1ag t1mes, and thus, to e11m1nate the need for

| break1ng up act1V1t1es merely for network construct1on purposes
"Alterat1on of proaect log1c 1s s1mp1e, requ1r1ng on]y add1t1on

| or subtract1on of I1nks 1n the d1agram. Lo '7 '

. It 1s ea51er to be understood In an arrow d1agram, peop1e |

:-th1nk that the Iength of the arrow denotes time. There 1s\no; -

'3‘confu31on of th1s sort 1n precedence d1agrams.

9,

0.

.

12,

An act1v1ty can be represented by on]y ohe reference number;
~ This does not change when the Iog1c is amended |
h Usua]]y, the number of act1v1t1es is sma]]er. |

. It is better when commun1cat1ng.the 1og1c_of a probiem to
others in odt]ine (that is, not in great'detai1j,:and parti- ::

~ cularly when exp1a1n1ng the prob]em to severa1 peop]e at a

t1me.-- _
Act1v1ty t1mes are.more eas11y ca]culated

The number of dependency 11nes is often fewer

" The t1me taken in 1n1t1a1 ana]ys1s can be reduced by someone _

“exper1enced in the technique. .

‘There are_standard computer_packages whichfacceptjdata from

arrow or precedence diagrams,




Part 2

= : D1sadvantages of precedence d1agrams

There are few computer programs wr1tten for precedence dlagrams.-{'
_ Precedence d1agrams are not SU1ted to presentat1on on a t1me |
_-sca]e L t ..‘.I o : h‘ _7' . | |
.erCerta1n s1tuat1ons, frequently encountered where -some 1mpor-l".
”&ttant event has severa] act1v1t1es enter1ng 1t d1rect1y and
\_hseveral 1eav1ng 1t d1rect1y, are much c1ums1er to represent \
fﬁIt 1acks the v1sua1 appeal of an arrow d1agram.”. i
'"hIt is more d1ff1cu1t to draw | ”’p ‘

"Computer programs take 1onger process1ng t1me.

' It e11m1nates events wh1ch, in fact may be necessary in

. 'certa1n cases, .

“Path trac1ng is d1ff1cu1t s1nce the 11nkage between event
"Lnumbers is not present |
l.It seems more 1og1ca1 to represent'an actiuity which'repre-

'sents the passage of t1me ‘and progress from start to f1n1sh,

. by an arrow, than by a circle or box, which g1ve a stat1c

: 10. -

‘1mpress1on.

The number1ng ofdactivities not being:sequentia1, makes

-_'computer process1ng cumbersome

: 11;];Large precedence d1agrams are 1nc]1ned to become cluttered in

»

: V1ew of the - s1ze of the c1rc1es -that have to be drawn to

: enc]ose the descr1pt1on

12.

. The reason why precedence diagrems_are not. used more‘frequently

is because the Government agencies require arrow diagrams.
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”-Tf'Cost of using’ network ana]ys1s

In the1r annuaI report 1969 1970, the DIV1SIOH of Bu11d1ng

”ff??Research of CSIRO (37) reports flnd1ng that the t1me ana1ys1s of

'l.“-;r reasonab1y deta1]ed networks updated once per fortn1ght should not

‘":;‘dexceed 0.25% of the related construct1on cost.

Mahony (125) 1nd1cates that accord1ng to stat1st1cs, in some

"f;;manufactur1ng 1ndustr1es 10% of. the bas1c cost of each unit producedl C

: -"::,j”on a: productlon 11ne is spent on. p]ann1ng, whereas 1n construct1on

'rhd1t is Iess than 2% Y o B
0'Br1en (33) ca]culates that for proaects 1n the general va]ue .‘1-"'r'
' .range of. $2 to $10 m11]1on, the cost of a compTete CPM app11cat1on o

5”(1nc1ud1ng consu]tatlon and computer costs for the pre11m1nary p]an,ih;5

' --‘1'the work1ng plan and updat1ng) 1s 0. 57 of the proaect cost He ;'_"

' expects a s]1ght reduct1on in proaects over $]O m1111on, and a _
. sharp increase to 1.0%-in proqects of about $500,000, - He estimates
 that resource and cost analyses wouid_add'approkimate1y'0.45% to

‘-;1these f1gures.

In a lecture ent1t1ed “The Econom1cs of Us1ng Network Ana1ys1s"

'_de]1vered to the Proaect Network Analysis Study Group of the
.[0perat1ona1 Research Soc1ety 1970, Rogers (41) reported the resu]ts<‘
“pof stat1st1ca1 ana]yses on data co]]ected from a number of contract1ng

o organ1zat1ons “He found that y 685 +0. 00059x where y is the total

work1ng cost of network analys1s and X 1s the cap1ta1 cost of the JOb

Battersby (38) reports that one of the ploneer1ng f1rms of

,consultants in the field has est1mated the cost of network ana]ys1s

to be 0.5% of the tota1 proaect cost for a large research and deve-'

]opment app11cat1on and T% for other types. He also quotes in an




L"';_ear11er ed1t1on (38) a survey by Frambes (46) that covered 50

‘°*tf:Amer1can compan1es.‘ Ha1f of them gave est1mates of the cost of ope- R

d*ff?}f"rat1ng the system, ranging from 0. 2 to 5 0z, w1th a mean of 1 8%

:}-*:and a moda] va]ue of 1 0% R |
| Accord1ng to Lock (34), as a rough genera1 gu1de, tota]

t'_‘expend1ture on computer based netwo*k schedu11ng need not add more ""

B fthan 0 50% to factory cost and might typ1ca11y add 0. 25%

W1est & Levy (42) report that the US A1r Force have est1mated _
};that PERT costs have averaged 0 1 and 0 5% of totaI proaect costs, __"

-”fff w1th the h1gher f1gure more typ1ca1 of research and deve]opment |

'programmes

: In a French exper1ment of network anaTys1s app11cat1on to a3

"'5:t:'bu11d1ng construct1on, it has been reported by Pacaud (43) that the

h,; cost of| using the tedhn1que was about 2% of the tota] progect cost.

b Antill & Woodhead (35) est1mate in the 1atest ed1t1on of thelr

: fbook that the total cost of prOV1d1ng comp]ete CPM coverage to

 major proaects, 1nc1ud1ng deta11ed pre p]ann1ng and resource 1eve111ng,

with regu]ar monthly updating for proaect contro], shou]d not exceed

'e'O 50%, and with project cost. contro] 0. 75% of the contract pr1ce.,c o
‘ Accord1ng to Shaffer, R1tter & Meyer (36), the cost of us1ng

CPM var1es among. organ1zat1ons w1th a common1y quoted f1gure of

0.1% of the bid pr1ce. _ | " | ‘ o |

. | The DOE report on the use of'network analysis in the'Mtnistry

| (25) indicates that CPA probably costs more to 1mp1ement than other

‘plannlng techn1ques, and quotes f1gures from Walton (44) that in

‘the Br1t1sh Oxygen Co. Ltd. the cost_of CPM for_turnkey/cap1ta]

. projects is_aboUt 6.25%tof the totalhprojectrcost; and that overhaul

_and other‘resource'a11ocation projECts seem to work out at about |



”35;-1'5 to 2.0% of the’tdtai cost offresources"contro11ed'-%

In an exper1menta1 use of network ana1ys1s 1n a $1 ] m1111on

B “high school proaect in Austra11a, Kennedy et al (45) report a. cost

.'_‘of 0 96% of the contract value, but later est1mate that u51ng

'j5 faster computer programs and a fu]]y exper1enced ana]yst th1s [.:1:" -

;'i‘_ f1gure cou]d come down to 0 47%

Arch1ba1d & V1Ilor1a (32) quote a research study carr1ed out

B by Booz A11en App11ed Research Inc. s wh1ch states that :"The var1etyf'

fof cond1t1ons present in’ compan1es makes 1t d1ff1cu1t to come to any-
prec1se_conc1us1ons on what 1t may cost ‘to apply.PERT. ,......‘Some-‘
A47% (of the respondents)'regarded the‘cost_of applying PERT as mini—'t

_ ma1,'some 45% as'moderate, and 8% as high" The typ1ca1 answers

- ranged from “too 1nsagn1f1cant to measure“ to “about 1. O% of the

fproJect cost“, and “the genera] consensus ‘of compan1es us1ng PERT 1s_‘
'that cost 1s not a maJor deterrent to its use"' | o | _
o Arch1ba1d & V111or1a (32) further state that, in the construct1on
71ndustry, the cost of using PERT seems to be between 0.1% and 0.5% of
. construct1on costs. ' They est1mate 1t to be 0. 25% for residential
_ construct1on and report that for a heavy c1v11 eng1neer1ng job it. had
:-cost 0. 5% of engineering b1111ngs The same authors quote a1so_a.
.statement by the US Navy ‘that the original PERT effort for the ‘_
Po]ar1s F]eet Ba111st1c M1ssale Program had cost approx1mate1y 0. 1%
of the total contract price. _ _'

M111er (47) f1nds it appropr1ate to view the 1mp1ementat1on of -
PERT as costing 1n1t1a11y someth1ng in the order of twice that of a
convent1ona1 planning system In h1s book pub11shed_the next year (22),

the same author 1ndicates that, according to "the resuTts of several

| ’ studies", the cost of tmp]ementing PERT/TIME ranged from 0.2 to 1.0%"




of tota1 costs - S SR
- _' The fo1low1ng chart prepared by CEIR Inc s and pub11shed by
Szuprow1cz (40) shows network ana]ys1s 1mp]ementat1on costs p1ottedw

aga1nst proaect sizes in terms of $ m1111on.r wi.tt B
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F1gure 77 Network ana1y51s 1mp1ementat1on costs
Mart1n (225) est1mates that the cost of using network ana]ys1s
e1n bu11d1ng jobs of £500,000 to £3 m1111on shou]d be around 0. 20%
of the est1mated proaect cost 0 067 of this is the cost of sett1ng
iup the network ‘and estab11sh1ng the schedule, and the rest, 0.14%
7."15 mon1tor1ng and- updat1ng the network - The author be11eves that
t.network ana]ys1s would cost more for proaects be]ow the £500,000

11m1t He a]so quotes us Government agenc1es that the cost of




- -;:f?1 to 5% of the progect cost, but adds that these f1gures conta1n =

’:;”ueingtEdd{ttoneI techniooeé to'ttme analysis'wee'esttmeted to be”:flf""

”i’the cost of 1earn1ng to apply these methods sat1sfactor1]y A_moref-*

'5';:rea11st1c f1gure is g1ven as 0. 5%. ;‘J“

:~5fBreakdown of network ana]ys1s 1mp1ementat1on costs. o f

J Accord1ng to SzuprOW1cz (40), about- half of the cost of )
'_:?1mp1ement1ng network ana]ys1s 1s generally represented by manage- -
"ment plann1ng, est1mat1ng and review time. The rest 1s equa]]y -

.,L d1v1ded between network eng1neer1ng and data process1ng

0 Br1en (33) estimates that for a typlcalrproaect of $2 to‘t

" $10 million, CQmputer.COSfé amount to 30% of the“total,network-ena-.-
- lysis fmp]émentation cost. He ca]is the rest. (70%) oOnsoltation

costs. - These become 47% and 53% respect1ve1y when extens1ons of therzjr
7techn1que, such as resource plann1ng and cost control, are used.

. The CSIRO annual report for 1969*1970 (37) indicates,that, in
their experience 1/3 ot the total network ena1ysis implementation
cost.is computer costs and tne rest (2/3) fs staff time,

The DOE study-(25) states that conputer costs for network
ana]yeis olanning amount to 0.25% of the contract cost. |

Accord1ng to Archibald & V1llor1a (39) the rat1o of 1abour
Vto computer costs is at Teast 10 to 1 in.a 1000 event network

"whereas Martin (225) be11eves that this ratio is about 3 to 1 for '

| '.l_:prOJects between £500, 000 and £3 m1111on.




"'Part'Z"

;'fCost saV1ngs obta1ned by us1ng network ana]ys1s o
0 Br1en (33) ca1cu1ates that by us1ng the ba51c CPM, there

..r”shou1d be a 301nt net sav1ng of 2 95% for the contractor and the : -

STS”“T]"c11ent He further est1mates that by u51ng resource p]ann1ng andT:rS] S

- ‘cost control by networks, th1s saV1ng cou]d be 1ncreased to 5. 554 -

d":“of the tota1 proaect cost

Pocock (21) g1ves some. examples of monetary sav1ngs obta1ned’;

. “i-through CPM planning:

B a) Du Pont, shutdown ma1ntenance of Lou1sv111e p]ant, ga1ned more CL: ‘
- than 1 million pounds of product1on. ;"‘ _ |

, b) Internat1ona1 Minera]s & Chem1ca1, ma1ntenance of mine ho1st
requ1r1ng shutdown of mine: $100 000 saved o - o
.‘ c) Cata]ytlc Construct1on Company, 47 contruct1on proaects exped1t1ng
: costs reduced by an average of 15% T | . _

d) Sun Maid Raisin Growers, construct1on of p]ant properly t1med to

- growing season: est1mated saV1ngs of $1 million.

Arch1ba1d & V1110r1a (39) 1nd1cate that construct1on compan1es
~1in the US have reported cost reductaons of from 5 to 30% of the
tota] proaect cost.: _

Sytn1k and Ryba1sk1 (226) report that network. analys1s app11cat1ons |
1n the USSR have. resulted in considerable success by 1ncreas1ng the
speed of contruct1on and reduc1ng 1ts cost. 7 | 4

A survey of 1arge Amer1can contractors by DaV1s (29) showed that |
;0n1y-13% of the companies. stated that def1n1te cost savings were made.
A number of them sa1d that they " d1d probablg make cost sav1ngs but -
‘had no support1ve data The author has also found that success’ in

network analysis as viewed by top management was strong]y'correlated




.h?r;éqzr,:yey:ﬁAnttﬁ;n‘

n'wlth cost sav1ngs.-‘ o

M111er (22) agrees w1th woodgate (96) that network ana1ys1s ,,.,~_,w_,__

;': causes such 1mprovements 1n management that Prof1t returns of com-'; :
‘7”-"ﬂpan1es 1ncrease ‘without any doubt G]eason & Ran1er1 (20) go fur-'i, ;
*Efther and c1a1m that the d1rect econom1c benef1ts of the correct _

appilcat1on of CPM is a matter of . substant1a1 record and that theyy
‘f,jare a1most taken for granted i | '. " ” Hi,

: Reynaud (220), Hancock (]02), Battersby (38), Lock (34),
;.Brown (130) Mart1n (225), Nutta]l & Amos (333), and McLaren & |
‘:Buesnel (227) agree that it-is extreme]y d1ff1cu1t to demonstrate k'f°

' .exactly how much money can be saved by using network ana1y51s,
‘because the beneftts are usua]]y h1dden in overhead f1gures. They
.also agree that the rewards in money, prest1ge, good-W111 for t1mef;5

saved, reductlon of overtlme, savings 1n_equ1pment rentals, de11very,
) '.performance, smoother'work_sequence,“confidence'generated in both the
- cUStomerandAthecontractdr, etc,,”etc., etc,,rcan justify the money
invested 1n,netWOrk analysis.' Accordtng to these authors, and tod_

- very_many others, network'ana1ysis means good planning, and‘good‘t :

planning invartabiy reduces proﬁect-costs' one must consider the

. potent1a1 cost of not us1ng network ana1y51s.. _ |

' Pacaud (43) reports that in an’ exper1menta] app11cat10n of

network analysis in a building construct1on in France, it was_ |

‘tmpossihie to determine any savings in the fina];cost, -Pascoe (24)i__'
- ekplains that whereas the'cost of network-ana1ysis was easy to

“assess the beneflts were not so apparent in his company, the marked
. _1mprovement in performance wh1ch he had ant1c1pated d1d not in fact

‘ OCCUY‘.

o In a survey carriedrout in USA.in 1965 by the Bureau.of -

O AR =y~ A Y £ AR Ry 7 WL TYR L o 3R = 5 ety byl e e, o o b el b ey St iy bt YR SRR e e s R




'."i:'gBuﬂdmg Marketmg Research (56) respondents were asked what sort of“ "
.7 T:savmg they wou]d expect from usmg network ana1ys1s. The aver'age
:'expected savmg for CPM (as opposed to PERT) was 4 8% of the tota]

- “:Proaect COSt
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L Tlme reduct1ons obta1ned by u51ng network ana]ys1s' |
. Brom1]ow (228) quotes a CSIRO annual report that 24 contractsh;
fﬂ*cons1dered to be sat1sfactor11y contro]]ed by CPA had execut1on “ S

: ttmes averag1ng more than 30% better than the 1ndustry average for:'

' 7ﬂhfcontracts of the same va]ues the overrun of t1me beyond that spe-'

: ‘c1f1ed in the contract for these 24 contracts was only 1% compared‘i"

: ’ff 'w1th the equ1va1ent 1ndustry average of 47%

0 Br1en (33) est1mates that through p]ann1ng of the Precons- SRR

truct1on phase, the owner can usua]ly cut 20% from a noncontro]]ed o

"f'preconstruct1on per1od accord1ng to h1s exper1ence, th1s va]ue

r_shou1d actua11y be c?oser to 50% He refers aga1n to his. past expe-

'-‘{r1ence w1th network ana1ys1s when he estimates. that shorter contract -

udurat1ons of about 10% can be obta1ned

‘Pocock‘(21) quotes a few 1nd1v1dua] examp1es of-time reduction:

e a) Deere & Company, product deve]opment in Ottumwa works estimated:

tine reduct1on 28%. | | _
b) Du‘Pont, shutdown ma1ntenance:ot touisvj]1e“p1ant;Lreduced _f
lashutdown time by 37%.. o | | “
<), Internattonal Minerals*& Chemica] ma1ntenance of mine h01st ‘ :
requ1r1ng shutdown of m1ne 27% t1me reduct1on.
d) Cata]yt1c Construct1on Company, 47 construct1on proaects
| Average time reduct1on 22%. ‘ 7 |
| e) Sun Mald Ra151n Growers, construct1on of p]ant proper]y t1med to
- grow1ng season t1me reduct1on 25% _ L ‘
Accord1ng to Antul] & woodhead (35) the use of network ana]ys1s .ﬁ,-
V1n the us construct1on 1ndustry has 1ed to decreases of up to 207

in proaect t1mes over s1m11ar proaects not emp]oy1ng CPM-as a



ﬁ{fmanagement too]

Berman (23) reports that Perr1n1 Pac1f1c Ltd. succeeded to

ii ui;ticut 100 work1ng days of the Port Mann Br1dge ProJect by u51ng network
“'f ana1y51s., :'fi' e _' ' ',,” el |
Arch1ba1d & V1110r1a (39) quote a survery of 44 PERT user i:l
"{_compan1es carr1ed out by Booz AI]en App11ed Research Inc. The _'
- ffrvf.f011ow1ng tab]e shows the resu]ts"”:":;.“;', _u,;,’t;,:tl;;, SRR
: Percent of proJect +time saved ) 1ftHtiNunoer:of.conoanteshi%h
_ ]% through 5%533:.f;'jl.f;;?he'hr"l'“ 7.' —
6% through 10%[-_?;;:if'};:f;jfth:f:} ;izﬁl
_‘ ”T 11% through 15% ”_ai.;ﬁu.cffiFLﬂ:?j“ffﬁ'ef
'::;:e“lﬁ%_through 20% Ff.'fjn-f;T‘ o &
| -:zt% through 25%,@ o

| 26% through 303 - -

MW R W

- _’31%'and‘over 7_ N
| :Over two th1rds of the companaes in the survey est1mated therefore
;t1me sav1ngs of 6/ to 20% _ s
| : A.surveya1n.the UK, carrted oUt'by Wadeltéij‘asked respondente
- whether they had nroject'time-reductions'as a direct resu1t of usinQ
network analys1s . Of the 20% who answered this. part1cu1ar quest1on,—
“ '66% felt that there had. been a savang in t1me whilst 34% feTt_there
;had not. N - _ | _l o
Accord1ng to a survey by the Bureau of Bu11d1ng Market1ng
- Research’ (56) contractors reported time sav1ngs rang1ng from -

- 5 to 40% W1th an average of 30%
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'=“y:‘Advant3995 and d1sadvantages of us1ng network ana]ys1s

Network ana]ys1s has’ rece1ved con51derab1e attent1on s1nce thee¥7

‘:uvldays of the Polar1s proaect A Iarge number of books and art1c1es |
' v“'_have been wr1tten about it, and ‘the advantages and dlsadvantages of.”
"7'-us1ng gt have been reported by many wr1ters A survey of th1s |
'-“;_l1terature resu1ted in a comp11at1on of - these character1st1cs as-.
5,f?reported by’ the fol]ow1ng wr1ters G]eason & Ran1er1 (20) M111er"“'..
(22,47, a report for the oos (25) 0" Br1en (33) Antm & Woodhead
N (35) Shaffer, Ritter & Meyer (36), Battersby (38), Arch1ba]d and
"'”;V111or1a (39),. Wiest & Levy (42), Moder 8 Phillips (51), Nutta11
: j':and Jeanes (53), Burgess (92), Oxley & Posk1tt (95), Noodgate (96),
'VBroome (]01), Hale (102) Hancock (102), Lomax (117), St1res and
lkMurphy (120), Fondah] (123) Mahoney (125) Bauer (126) Brown (130),
":Kabos (131), Nuttall & Amos (133) Babou]ene (177) Horow1tz (179) |
McLaren & Buesne1 (227), Baker (229) Kaufman & Desbaze111e (230),
-Schoderbek (231) Bover1e (232) S1mms & Br1tten (233)
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“V\ff Part 1z

:Advantages of us1ng network ana1y51s'=

"Proaect t1me 1s reduced

‘;Proaect costs are: reduced | _ R |
NManagement by except1on 15 app11ed by concentrat1ng on cr1t1ca1
"act1v1t1es..:” L e | |

,"There is. better commun1cat10n and co- ord1nat1on between the A‘fd

'-fcompany and outs1de organ1zat1ons._ For examp]e

" a) The ab111ty to g1ve early 1nformat1on to sub contractors as -

. to when work would be ava11ab1e for them and the poss1b1e _;

consequences if they are 1ate.‘ '

‘b) Precise know]edge of de11very requ1rements wh1ch s1mp11f1es

order1ng and av01ds congest1on on s1te

- c) The ab111ty to show the effect of 1ate draw1ngs and o

10.

1.
12

spec1f1cat1ons on the comp]et1on t1me wh1ch eases the
re]at1onsh1p between the contractor and the arch1tect

and/or the consu1tant

.There is better communication and co- ord1nat1on between
,departments W1th1n the company | 3 _ _
“rThe consequences of delays, changes, a]terat1ons mod1f1cat1ons
::are worked out in suff1c1ent time to take correct1ve action.

.Sen1or management superv1ses the pro;ects less frequently S1nce'

progress can be pred1cted w1th more conf1dence

.'tC1a1ms for de]ays are determ1ned and ver1f1ed more eas11y.

It requ1res less’ 1ntu1t1ve sk111 and exper1ence

1t is eas11y explainable, and eas11y ca]cu]ated
It is a d1sc1p11ned, systemat1c and 1og1ca1 approach to prOJects.

. It gives a very deta11ed programme




4,
s

-;f ]5

20,

'?[:2];

'j‘-'-'3_14%_},, o

Staff members become more 1nvolved 1n the proaect and know _ |

'everythlng that goes on. o

It 1s eas1er to take a part1a11y completed JOb and to become R

fam111ar W1th the proaect and progress.-

.‘It gaves a better chance for the eff1c1ent use of resources

It speeds the process of dec151on-mak1ng at a]l Ieve]s

;Cost opt1m1zat1on (t1me cost trade-off) techn1ques can be used
in assoc1at1on w1th it. o | SR
s

_Cost control can be carr1ed out 1n assoc1at1on W1th 1t
It is used in a]] stages of proaect management' pre-tender
;plann1ng, contract p1ann1ng, progress contro].,_

It prov1des the ab111ty to test a1ternat1ve so]ut1ons.

Plann1ng the sequence of work and schedu11ng the t1mes are

o separated

22,
23,
24.

2.

 26.

27.

28..
29,

It shows 1nter—re1at1onsh1ps among act1v1t1es.

It 1s poss1b1e to use computers

It is fash1onab1e

Critica]ness ‘and float are showh.:_

It prov1des better overa]] proaect contro] _
It can be app11ed to a w1de var1ety of proaects. _
It pinpoints. respons1b111t1es '

It enabTes the systemat1c rev1ew of the programme as situations‘

ari se.




Part 2

D1sadvantages of us1ng network analys1s. |

'h"] It is not flexible enough. _ _
' ﬂjf?; It 15 e1ther too deta11ed or not deta1]ed enough
ﬂ“3.;“It produces programmes wh1ch are uneconom1c and somet1mes o
| ”?’unworkab]e. k;"' b | _i | =
d4rh.F1oat makes peop!e re]ax, t111, 1n the end, every act1vxty
‘ fabecomes cr1t1ca1 \ - 1 L o
',-5;"It requ1res h1gh effort and cost for the presentat1on to be
'.”;;understood by staff 1nvo]ved ‘ "ﬂ N
f6;j’Be1ng a re]at1ve1y new deve]opment, 1t meets w1th 1nert1a on }
7 the part of users | - | | "_
~‘_7,)-There is not enough 11terature to help network ana]ys1s users
B 1n real life: most of the 11terature 1n th1s f1e1d is elementary,
h._repet1t1ve and theoret1ca1 . _ 7
'e8;'.A techn1ca1 term1no1ogy of code words frequent]y causes confus1on.
9. Input requ1rements are very comp]ex | L
10. It is used as a means of ascr1b1ng b]ame to 1nd1v1dua1s for
" failing to meet targets . 3
11.‘ The preparat1on of the network ‘and the ana]ys1s take too long
' 12.*?H1gh effort is needed to update and absorb changes
'13}i There are ser1ous prob]ems in determ1n1ng cont1ngenc1es for
- activity durat1ons and resource f1gures.-
; 3]4t'_Spec1al1st support staff is needed. o
‘ 15t=‘There are ser1ous d1ff1cu1t1es in draw1ng comp11cated networks.
16, It is 1mp0551b1e to say how much money can be saved by us1ng

' network ana1y51s.,

17, The cost of using network analysis is_higher than the cost of




9.

.'20.'

23,

using bar-charts. . -

It may'require information'which sometimes is secret. B
0perat1ng levels. do not 11ke the 1dea of g1v1ng top management o

a very detailed programme

It s not a part1cu1ar]y good techn1que for uncerta1n s1tuat1ons,_'~-il‘
) N_d“tsuch as research and deve]opment prOJects.;z_.]h*.-' : |
*fziﬁf The p1anner may make b1g errors 1f he 1s not competent enough |
‘"The p]anner needs a very good knowledge of the Job he 1s p1ann1ng jffr;f:

.The durat1ons for each act1v1ty have to be ca1cu1ated and not

"-‘-fs1mp1y guessed

2.

25.

26,

S1te staff must be abso1ute1y conv1nced that the techn1que W111

help them

'It cannot be app11ed to a]? proaects 1ndiscr1m1nate1y

It needs: regu]ar and 1f necessary, exten51ve rev1ews
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Part 1

The check 11st

-
N

f1.

.

O 0~ o B w l\')‘_

- - [

B E
14,
TS
TR

| --417'.
18,

19,
a0l
2.

23.

.

.

B

K1nds of network ana1y51s techn1ques. "'-'“

;‘-Bar-charts. )

j*Resource Ana]ysas. N

_'Econ0m1c Just1f1cat1on.

'Cost contro] and opt1m1zat1on techn1ques

'Extent up to wh1ch these techn1ques are- used

I

Cond1t1ons under wh1ch these techn1ques were- flrst 1ntroduced

;;'The use of computers
t.Tra1n1ng schemes._;t
”_Qua11f1cat1ons of the personne]

.’hAuthor1ty

'Integrat1on with other management techn1ques | o

Control11ng the Job

Input requirements.'

SUitability of output.

Logical séQuence,'
Data for activities.

Degree of detail.

w*Comp]ex1ty of the JOb

) 22."Updat1ng

Use of_f]oat.

Resistance to change.

'Changes in the adm1n1strat1ve structure. S

Co- ord1nat10n between p1ann1ng department and team on site.



Tai e;Part 2

S E;ftThe case study

"'“Tf; A( General 1nformat1on._-“‘”

‘“‘lif'f,i,‘ The compa"y who accepted to co-operate 1n th1s research study

was a pub11c company w1th an annua] turnover of over £10 m1111on;"5.'
e;fdand subs1d1ar1es 1n three 1arge c1t1es _1 | | j '“ _ ;‘ |
_]j_z The 1n1t1a1 contact was made by Professor E G Tr1mb1e by

~- approach1ng the manag1ng d1rector of the company Once the .
'i_‘agreement was reached in pr1nc1p1e, the manag1ng d1rector and the 5;

_-hd1rector 1n charge of construct1on and p1ann1ng were v1sated and

J fhthe ful] extent and aim of the study were exp1a1ned

53 3. A tota1 of e1ght members of. staff took part in the study
": These 1nc1ude' the manag1ng d1rector, the d1rector 1n charge ‘.‘...
:fof construct1on and p]ann1ng, the ch1ef p]ann1ng eng1neer, the
:tra1n1ng off1cer, a contracts manager, a p1ann1ng eng1neer, and

two s1te agents. . ' | |
| 4 Interv1ews were carr1ed out by means of a check 11st g1ven in

Append1x Fs and a few very 1oose1y def1ned quest1ons re]ated

_to each item in th1s check 11st The aim was to d1scuss aspects

fwh1ch were found to be of 1mportance and relevance by the ; |

‘3'?1nterV1ewee

- 5. InterV1ews ranged from a forty-f1ve m1nute ta]k W1th the
S manag1ng d1rector to a two and a ha1f hour meet1ng w1th the
ZCh1ef p1ann1ng enganeer The average.1nterv1ew lasted one hour and;

'twenty m1nutes.




- fkturnover, and greater expans1on there was a forced change 1n the d:

'fhopcharge of f1nanc1a1 aspects while the other (the ex—manager) took  ‘

R Bl et bl R
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"T”;B.flhistOPy'of network ana1y5fshapblicatfons:in'the-companY"‘: o

T ¥ T e o AR S Y o A W e TR

:',h'] Network ana?ys1s was f1rst 1ntroduced 1n 1963 by the director o

“in charge of construct1on and p1ann1ng who was then the

genera] manager.: He had used the techn1que h1mse1f and had found

: Q1t usefu] After 1963, 1t became off1c1a1 company po11cy to use:
ﬂr‘.network ana]y51s. L | Lo

: 352}' It was about th1s t1me, 1963 that a maJor reorgan1zat1on

f,' was tak1ng p]ace in. the company Because of h1gher annua]

‘organ1zat1on of the company.

_33. Before 1963, the company was managed by a sma]l bU11der

.‘system,-f.e., there was a- dlrector and a manager,,and they

“would divide the jobs'between-them “They.were their own contracts .
"‘managers : After 1963 contracts managers were introduced, a p]an-

'n1ng department was estab]1shed, and one of: the d1rectors took

. charge of construction and p]ann1ng

4, It is not c]ear whether it was the estab11shment of : a p1ann1ng

department which showed the way”to the introduction of network

: ana]&sfs,.or whether it was the fe1t‘necessity for network analysis

which Ted the way to the estab]ishment'of a.planning department._v

It seems likely that both arguments are valid and that the true

?freason_for‘the‘introduction of network analysis and for the estab-

zlishment of the planning department is the reorganization of the

company. | _
1d5.: The f1rst p]ann1ng department cons1sted of a ch1ef p]anner,

- 'who was a techn1c1an with prior experience in planning, and

“ of his assistant‘who had:a B.Sc. degree in civil engineering.

s
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" In 196667 the planning department grew to a total of six members.

\'“'When the survey took p]ace, there were st111 s1x persons work1ng 1n?i'5 e

-:fthe p1ann1ng department: one B Sc., two. H N. C., two techn1ca1 cer-

"‘f.‘t1f1cates 1n bu11d1ng, and one. graduate tra1nee. .

R 6 The f1rst network ana]ys1s app11cat1ons falled compTete]y..
The p]ann1ng department produced networks and sent them to

X f S1tes S1te agents had " no 1dea of what network ana]ys1s meant and '

3'T'consequent1y took no not1ce of networks and cont1nued to manage

".__the1r JOb as a]ways by hast11y drawn sma11 bar charts. Th1s‘ﬁQf'

' fga s1tuat1on grew to a po1nt where it became a V1o1ent c1ash between -

"";"'plann1ng and site staffs. 2

‘",;;f*7,; It 1s on]y after elghteen to twenty months, 1ate in 1964 that o

top management became aware of. th1s clash They dec1ded that L

'Vtra1n1ng courses on network ana]ysus were necessary for S1te staff

ﬁif They a]so sacked the ch1ef planner The o]der members who were

R 1nterv1ewed c1a1med that these two measures ‘ended the c1ash between ‘

plann1ng and 51te staffs.

L 8. The f1rst training course for site staff took p1ace late in

: 1964. It was arranged by the un1vers1ty and the Construct1on g.

“1-Industry_Tra1njng Board_(gIIB). This was an 1ntroductory course’ to'-'

give sOme 1dea'of‘network.ana1ys1s and was given for s1x weeks, f1ve
hours every saturday morning. There was agreement _among 1nterv1ewees

w that thas scheme was . successful in the sense that after the course.

- peop1e on site were able to. read and understand networks.

:9. The second tra1n1ng course was run in September 1969. This'wasr
| a one week condensed course for agents, genera1 foremen, s1te '

: y superv1sors and techn1c1ans Aga1n the CITB he]ped the programme

yto be des1gned and lectures were given by profess1ona1 1ecturers .




‘F”'ftéam the Ctty;of Letcester'PolytechniczhhThts”course was°Ae§€§héd""”
| ;{;,to enable staff on site to read comp11cated networks, do their
'fffiown short—term plann1ng, draw the1r ovm bar charts from the 1nfor-a"'
| :ifmat1on on networks, and do their own’ resource schedu11ng on these
'iybar-charts.; | 'E)Q"h' h NG
[J]I Another tra1n1ng course was be1ng p]anned to take p1ace a shorti j
k t1me after the comp]et1on of the 1nterv1ews. It was go1ng to o
| l--_be 51m11ar to the second course but a b1t more advanced
?hT].r Accord1ng to an o]d member of the p1ann1ng department unt1]
= three years ago 90% of the proaects were p]anned by bar charts.t"
”.zf7}But, at. the t1me of this study the po]1cy of, the company was c]ear '
"to use network analysis 1n as many proaects as p0551b1e. “The
:{ttreason for th1s change of p011cy was exp1a1ned by three factors.,,-‘
.ug"a) The type of contract became more comp]ex. d |
| b) They started to use a great var1ety of sub contractors and

c) The t1me factor became more 1mportant

C. The findings:

" The f1nd1ngs are presented in categor1es and 1n the order of ’
: flthe 1tems 11sted in the check-list 91V8ﬂ in Append1x F |
1. K1nds of network ana]ys1s techn1ques. _
——-Networks were genera]]y only t1me analysed Resource ana-
1ys1s was carraed out very serom, in about 10-15% of the
' proJects p]anned by network ana]ys1s. Cost ana1ysus was .
never used in conjunction with network ana]ys1s.
C— AT programmes were resource 1eve11ed but in 20% of'the

cases th1s was- done by us1ng the f1na1 bar chart

transformat1on.




| tt;;-Mainly arrow d1agrams had been used up to the t1me of the:;h}
. study ' A few precedence d1agrams had been drawn on]y fori .
| 1nternal use in the plann1ng department These were not ,," L
o 1ssued to avo1d confus1on in site staff who had attended 3
courses where on]y arrow d1agrams were covered 7”
;——-The ch1ef p]ann1ng eng1neer stated that precedence d1ag-- ;1 E
h rams used 1ess space than arrow d1agrams at draw1ng r ::}p;
.73 stage, and. that sect1ona11zat1on was better done, but he - R
~ a?so added that he wou]d a1ways prefer an arrow d1agram |
The p]ann1ng eng1neer, however, was for precedence d1ag-

; rams on the ground that it was much more - eas1er to trans--_" SR

late a precedence d1agram 1nto a bar chart.
h'thtr 2. Bar-charts: - :‘ o |
| '-_'~—-About 3 10% of the proJects were p]anned by bar charts. .
" These were general]y sma]] a]terat1ons or very sma11 Jobst
——-50 60% of the proaects p]anned by network ana1y51s were
| 'hftransformed into a bar-chart. ~ About 90%. of these were '.
. some sort of time-scaled network and the rest, 10%, were
_pure bar—charts. Norma]]y, these bar-charts were jssued
l_‘every two months | | | : | '. |
o _—éJThe reason why networks were transformed into bar charts
was that s1te staff preferred 1t that way, because 1t was._ -
more difficult for them to understand a network. - The-
hdjrector 1n=charge oflp1ann1ng and the chief plann1ng'engi?
neer believed that agents shou]d'be-using'networks and no'

bar- charts whereas the p]ann1ng eng1neer, the contracts '

' manager and the site agents thought that there wou]d

‘a]ways be a reed for bar- -charts on. s1te, one reason for




th1s belng that 1t was ea31er to mark progress on a bar- |

5% chart A case also: was ment1oned by the tra1n1ng off1cer

| 1' where they had to transform the network 1nto bar chart s

form for the sake of the arch1tects who d1d not have any

1dea of what network ana]ys1s was.L S

“‘f;'—- In the maJortty of cases the network and the computer co

pr1ntouts (1f any) were sent to s1te together w1th the- bar-. j

: 5: chart transformat1on. The 1dea was that 1f the agent 1s ln,

d1ff1cu1ty, he can a]ways refer back to the network
However, the two agents 1nterV1ewed had never used this
g fac1]1ty.. They both. agreed that networks were ‘more ja .

deta11ed than bar-charts and. gave more: 1nformat1on. But,

one of them added that the techn1que was for 1nexper1enced o

young agents and. not for on and exper1enced agents like.

h1m who knew the1r JOb 1ike tha back of the1r hand.

"d — Everybody agreed that time-scaled networks were the best

3.

-'solution astthey*hadhthe advantages of both the network and m

the'bar4chart. o . .

Resource analysis: |

-—-Resource analysis 1n conJunct1on w1th the network was

’__carr1ed out very se]dom, in about JO% of the progects S
Pianned by hetwork ana]ysis”because.computers were used;
very. little; The rest'were reseurce'levelled ‘manually
us1ng the f1na1 bar-chart presentat1ons issued every two

months.-

. ——-Jobs were‘always'time-limited and never resource-limited,

S0, according to the chief planning'engineer there was |

“really not muth need for a formal resource anaIysis at the
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*:fstart of a prOJect : Heﬁbelieved‘that‘draninoithe‘looic'of o

Ca network was a’ sort of resource ana]ys1s and furthermore

' d'f{1nd1cated that he had never seen any forma] resource f};-,;fﬁ;‘
7'fana1ys1s to be successful |

"4;"Cost control and opt1mlzatlon techn1ques-

ly separately from network ana]ys1s. They d1d not intend -

“to use cost contro] by networks 1n the near future, the

- ma1n reason be1ng that computers were used very 11tt1e
;”l; -Ee-— Cost. opt1mlzat1on (t1me cost trade off) was never
) attempted in any proaect - " '_ N |
| :1 —A-PERT/COST'was not used at all e-It'was'once.used;}but with-
-“ out success, and was abandoned N | |
d 5; lExtent up to wh1ch these technlques are used _ -
- -—-90 -98% of the JObS were time. ana1ysed by networks. The"dlh'ﬁ
| _ rest 2- 10% were p]anned by bar-charts._ N |
— About 10% of projects planned by network ana1y31s were
_resource. ana]ysed " The rest, 90%, were resource ana]ysed
manua]]y using the f1na1 bar-chart presentat1on
i——-Cost ana]ys1s was not carr1ed out by networks..
6."Etonomic,justtfication: R |
: ;-The two site agents interviewed stated that network ana]ySis
1ncreased profits and reduced costs because it introduced a
"struggle for time and gave better deta11 The p]ann1ng

eng1neer stated that it was not a coincidence that the pro-

. fit margin increased after the‘introduction of network ana- .
. 1ysis and that this was primarily due to network analysis.

- And finally, the chief planning engineer attributed their B

‘”ij,'—-COSt contro] was carr1ed out by means of JOb cards, ent1re- -
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7'&}:je—~Accord1ng to the chtef p]ann1ng eng1neer network ana]ys1s

36

' h1gh prof1t/turnover f1gures to the use of network ana]ys1s'
he claimed. that the1r subs1dlar1es were mak1ng less prof1t/ o

turnover because they were us1ng on]y bar-charts

Qfgf—— The on]y person who d1d not see any econom1c 3ust1f1cat1on R

for us1ng network analys1s was the contracts manager. ”He"'

had never be]1eved that network ana]ys1s could reduce costs.

| cost about 1% of the tota] proaect cost‘ he a]so agreed
w1th his p]ann1ng englneer that this can;be fu]]y recovered:f-

and a prof1t made on top of 1t

o

' :r{'ﬁ-—-It was company p011cy to keep c1a1ms to a m1n1mum._ However; : )

everybody, except the contracts manager, agreed that network

: analys1s formed a better basis for negot1at1ng c1a1ms.

. Cond1t10ns under which these techn1ques were f1rst 1ntroduced

—-These cond1t1ons are descr1bed in paragraphs 3,4, 5 and 6
under “H1story of network ana]ys1s in the company".

The use of computers

"-—-The company did not own a computer but was gowng to acqu1re'

one soon for accountancy purposes.

-—-It was company policy to use computer'programs as‘1itt1e as

__poss1b1e, on1y when they were bound by a contract or when i
they wanted: to use the resource’anaTys1s opt1on. The ma1n
_reasons for th1s were that there were not enough competent
‘.planners to use computer programs (on1y two 1n the p]ann1ng“

"department) and that the maJor1ty of s1te personne1 were

: not fam111ar w1th computer pr1ntouts; “Another reason was’
that the size of the jobs they got was not“1arge enough to

- warrant the use of a computer,  So, the very large majority -
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of networked programmes were computed manua]]y, 1nc1ud1ng 351:5,.-'

those hav1ng more than 4000 act1v1t1es. Accord1ng to the

p1ann1ng eng1neer, one cannot use a computer if the number

- 5 of act1v1t1es is too h1gh because computer costs become

; too h1gh

L 1——-The f1rst computer app]1cat1on had been carr1ed out in 1964

1n a hous1ng proJect because the c11ents had requ1red 1t.
There was complete agreement among 1nterV1ewees that th1s

. Was a compTete fa11ure because, accord1ng to s1te manage-

RPN ment the p]anners did not have. enough s1te exper1ence, and '

accord1ng to p]ann1ng staff the p1anners d1d not have

enough computer experience, -

B ——-Sate managers genera]]y comp1a1ned of rece1V1ng too many

documents after each computer run and of be1ng 1ost among
them They found that computer pr1ntouts were helpful on1y
in determ1n1ng mater1a1 de11very dates.

Changes in the adm1n1strat1ve structure..

- —-These changes are descrlbed in paragraphs 3,455 and 6. under

7"H1story of network ana1y51s in the company"

fk-——rThe conf11ct between the planning departnent anddcontracts

managers wh1ch is ment1oned in one of the paragraphs men-

_ t1oned above deserves ‘more exp]anat1on The contracts mana—

ger 1nterv1ewed was not sat1sf1ed with the place of the |

} p1ann1ng department reporting to the d1rector responsible
for contracts and would. prefer 1t to report to the manag1ng
- d1rector.. The p1ann1ng department s view was, however, that L

"'contracts:managers.know.less'on network analysis-than planners, -




‘V:and ]ess on construct1on than agents, that they are con-\nfhv‘"' o

| 'f”V1nced that network anaiysas has no value' that they

'f avo1d attend1ng tra1n1ng programmes, do not 11ke mak1ng

'”-l°dec1s1ons at’ ear]y stages, have a fear of r1d1cu1e in case Q" o

. 'they make a m1stake and are found to be wrong, and f1na11y .

”ﬂa"f:fear a reduct1on 1n the1r authorlty and power._ As a con-“'
3”ffpﬂsequence, they were not he1pfu1 at p]ann1ng stage and ‘the .f'
" networks produced vere not very accurate for th1s reason.,':”‘_'

v,: The p]ann1ng department supported the V1ew that the con- :

".tracts manager and the plann1ng eng1neer shou1d be merged "'t
ﬂ.an some way, 1mp1y1ng that contracts managers should a]to-

. gether be taken off as was done in two other sub51d1ar1es )

: T'_ w1th successfu] results..

': — A copy of the organ1zat1ona1 chart 1s attached

Cot0.

Tra1n1ng schemes
——-The evo]ut1on of tra1n1ng courses in the company is dis-
cr1bed in paragraphs 7,8, 9 and 10 under “H1story of network

ana]y51s in. the company“

L — As a tota] 65 persons ma1n1y from s1te management attended

the courses ment1oned in the above ment1oned paragraphs
Of these th1rty three ‘were genera] foremen, five were
undergraduate tra1nees, e1ght bas1c superV1sors, ten gan—

gers and n1ne techn1c1ans.

— The courses were genera]]y accepted as useful and successfu],

but there were some reservat1ons about them. The chief p]an~'

ning eng1neer be11eved that s1m11ar courses shoqu be run

every six months to refresh the memor1es. One. of the agents L

1nterv1ewed 1nd1cated that the usefu]ness of these courses
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depended malnly on the 1nd1v1dua15 attendlng them._'Heﬁlt:

"”-:f;f} stated that two out of the seven persons who attended w1th

h1m one. of these courses had not benef1ted at a]] ‘and: had
sl1pped back to bar-charts 1mmed1ate1y “The other agent:.
comp]atned that whereas aII h1s staff shou]d have attended

at 1east one of these courses, 1n rea11ty on]y one of his

' ‘f:f trades foremen had

'“fh—— There was no 11brary in the company but they were. rece1v1ng

a number of per1od1cals

e _—H-Some agents and foremen were a1so sent to externa1 courses

T

‘ ma1n]y run by the CITB. They genera]]y found these courses

too theor1t1ca1 ‘and. not very benef1c1a1

_Qua11f1cat10ns of the personnel

i :.——-At the time of the study, the pTann1ng department conta1ned

_ One‘B.Sc. in civil engineering, exper1enced on site, ch1ef
P]anninQ enéineer; one'Higher'Nationat Certificate in-Build-.

§ ;ing,_associate member of the Institute of Buitders;TOne .
Higher Nationat Certificate in building;'two Full Technical

Cert1f1cates in bu11d1ng, and one graduate tra1nee.

f’ — The cr1ter1a used in recru1t1ng personne] for the p1ann1ng

department were as fol]ows
| a) M1n1mum two years on. S1te compu]sory

b)Y A H1gher Nat1ona1 Cert1f1cate in. bu11d1ng desarab]e. o

i_ c) An Ordjnary Nat1ona1 Certificate in bu11d1ng,.or a

=:construction technical certificate acceptab1e.

L= Hdst of the stte‘agents were ex-tradesmen - One of them who

- wWas 1nterv1ewed had started in the company in 1949 as a

‘ .Jo1ner, then had become a.trades‘foreman, then generaI‘




o ~-12. ‘Author1ty
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S
H'H:wttoreman‘andhfdnaiiy edte'agent | Th1s was accepted by most TR
. peop1e as. a typ1ca1 s1tuat1on. | | : _' _'" e
-']. — There were on1y two p]ann1ng eng1neers who cou]d carry out
- computer1zed network ana]ys1s and on]y a very 11m1ted num---*
ber of site agents were fam111ar w1th computer pr1ntouts._“
However, no. spec1a]1st, or expert, or consu]tant he1p had
"ever been used | S 4‘”“'_ | ' o '3 |
'.'i.'-—-Accord1ng to the contracts manager and to the p]ann1ng tiu: |
g eng1neers, much better resu]ts in network analys1s appli-:'“ L
cat1ons cou]d be obtained if the s1te staff were better
“.j educated At the same t1me, the two senior p]anners agreed
‘ﬂh with. s1te managers v1ew that the maJor1ty of pianners

Iacked suff1c1ent 51te exper1ence

'uf—%¢Most decisione related to 1ogica1-sequences-and time esti-
urmatee were made hy p]ann{ng engineerslwithin the limits
-: set by the contracts manager and the agent. The respon51-
| b111ty to produce a workab]e network rema1ned therefore
. with the p]ann1ng eng1neer | d 3

— Before be1ng used on s1te, the f1na1 approva1 for the net--’
- work came from-the contracts manager. He had the author1ty
to make changes. re]ated to-head off1ce bus1ness such- as
f1nanc1a1-prob1ems c]ashes w1th the arch1tect, etc.; hev
de]egated to the site manager the author1ty to make: changes
re]ated to S1te bus1ness But he had the f1na1 respons1-

b111ty to see to 1t that the network was proper1y applied

.on 51te.

- — Planning engineererhad_the'authority to make minor‘changest
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| :e71n the network but these had always to be approved by the
';f?contracts manager. So,. they reported to both the1r depart--
::teﬁ:ment head and to the contracts manager.: The ch1ef p]ann1ng
| aeng1neer and the contracts manager were both at the same :

"-'th1erarch1ca1=1eve} nd;reported:to_the_djrectoru1n charge‘ '

X

'ZEOf contracts.-h ~'7"=.';.r‘ - f‘--ﬂ”f‘,tf ‘
‘7The 1ntroduct1on of network ana1y51s accompan1ed w1th the
-f"estab11shment of a p1ann1ng department had changed the dec1- R

o saon mak1ng process 1n the organ1zat1on. whereas before

the 1ntroduct1on of" network ana]ys1s a]l dec151ons were .

-tg1ven JOtnt]y_by sate managers andrcontracts managers, :

'atter netWork'analysis‘there had.been‘an addition to the -

? group “the planning eng1neer. Accordtng'to-pianners; cont-
‘:t: racts managers be11eved that th1s had reduced thelr autho-

| ;r1ty and power by br1ng1ng in a third party who was report-

1ng to the same dtrector as,them, they further Saw the

' .change-as a move by_the~head office to-tighten control-on . .. .
”d Sites'and on the activittes of contracts managers.
— The two site agents'and’the’cOntracts manager intervtewed
" did not agree withjthe planners' view eXpressedgfn the preé

| cedihg paragraph - They indicated that they had‘sti11'the

same author1ty and that they were p]eased to rece1ve a ser-

- vice from the p1ann1ng department.
'Co ord1nat1on between the planning department and the team on

51te

' ——-Accord1ng to the usua] procedure, the p1an of act1on was _'

dlscussed before the JOb starts by the contracts manager, '

| the site agent and ‘the p]ann}ng engineer. The network_was-




'“'Edaiyeé33-y"t:1"
- drawn by the p]ann1ng eng1neer in the 11ght of th1s
d1scuss1on. L STau |
——-There was genera]]y no re51dent p1ann1ng eng1neer on s1te.
. Updat1ngs were done by frequent V1s1ts Everybody 1nter—
o V1ewed seemed to be p1eased w1th th1s arrangement
}d"14l Integratlon W1th other management technlques o i 7

= j«—- The- 1ntroduct1on of network analys1s did’ not 1nterfere _

B : with any other management techn1que 1n use 1n the company

'“The p]ann1ng department had very 11tt1e to do w1th other
.departments, they wou]d somet1mes rece1ve some feedback
1:1nformat1on from the buy1ng and est1mat1ng departments
‘A15 Contr0111ng the JOb _ | ' '. '

. ‘1-—-The plann1ng eng1neers view was that network ana]ys1s 1s ,
the best method to contro] the progress of a Job but that
51te managers and contracts managers never use 1t for that
purpose o | -

— The contracts manager and the two site managers regarded
network ana1y51s as a good contro] device, in the sense _
that they cou]d see clearly who “is do1ng what and when, and

, what is go1ng on on’ site. But, they d1d not be11eve 1t is ‘.
a good tool for contr0111ng progress
16, - Input requ1rements | N _
— 1t was genera]]y be11eved that there is- not suff1c1ent 1nfor-
e ‘mation before starting a project, in order to plan correctly, .
un1ess it is a. repet1t1ve hous1ng construct1on |
.-F-In the few computer applications, the s1tuat1on where they

fed the computer with wrong data and obta1ned stup1d

pr1ntouts frequent]y occured




fﬁ,ifda:&ragf:-17;:ESu1tab111ty of output. R o .
R t?ﬁi{—— Th1s aspect 1s descr1bed in sub—sect1on 2 Bar-charts, and f'?'
~oin sub-sect1on 8, the Use of Computers.-. | |
:-“‘IBQ;IThe 1091ca1 sequence o ] S
.:-”f}ﬂ_‘lt was. the genera] fee11ng that there were too many var1ab1esrfh
= in the construct1on process that cou]d not be foreseen at o
‘fff?rfthe plann1ng stage and that the construct1on process 1tse1f -
.was of a very f]ex1b1e nature offer1ng a large number of |
‘.7”‘a1ternat1ves.v " | R | '_ | d
';::;r-Consequently, the. contracts manager be11eved that the 1og1c o
3 f-f_of a network was not a1ways 1mpeccab1e. But, p]ann1ng staffef
‘-_ c1a1med that once the Jjob was broken down into finer deta11
ﬁw‘;and once a]ternat1ves were discussed, ‘there. was no reason
n"why_the,log1c_shou1d not offer the best solut1on.
':;e—‘Before'drawing thé_]ogica1 sequence of‘activities;,the pian¥'
7.'ning engineer got‘informed as'to what sort and what amount
‘of Tabour and/or machinery would be used in each activity.
He regarded the drawing‘of a nétwork‘as a sort’of resource
f,g_leve111ng, contrary to text book recommendat1ons that the .
.log1c of 4 network shou1d be drawn 1ndependent1y of any
resource 11m1tat1on |
—_ Loops and the overIapp1ng of act1v1t1es were not major .
_'problems in drawing networks, espec1a11y 1f the p]ann1ng
eng1neer was exper1enced enough The maJor d1ff1cu1ty was

| . 1nd1cated by p]anners to be the commun1cat1on w1th part1es

'1nv01ved 1n the job.

19.‘ Data for act1v1t1es:

- — Most time estimates wére'given'by the planning engineer




" within the broad lmits set down by the contracts manager *
‘*'5:and ‘the s1te agent Once ‘the nétWorh'was-compTeted , the.
?'“-ltlme estlmates were approved (or new ones proposed) hy the
" contracts manager or the sub-contractor respons1b1e for a-
if_partlcular act1V1ty . E ': R y‘"‘
3H.%—fAccord1ng to p]anners, peop]e respons1b]e for part1cu1ar .
ﬂfyact1V1t1es tended to g1ve P9551m15t1c t1me 95t1mates'.,Th1$~l
.f'thappened frequent]y w1th sub contractors Accord1ng to'the‘
~fy:contracts manager, t1me est1mates d1ffered by 40- 50% from
.- actual durat1ons. The prec1s1on of time est1mates was ;.7
5i.;accepted by p]anners ‘to be d1rect1y re1ated to the 51ze of s
)”.-act1v1t1es because the larger the act1v1tys the larger the

'actua1 t1me and the 1arger become the var1at1ons. f

o : 20. Degree of deta11

a— A techn1que cal]ed "sect1ona11zat1on“ mas used A summary.d.
network was prepared and then d1v1ded 1nto sect1ons for each '
- of which a more deta11ed network was. prepared After the -
ca]cu]at1ons were carried out separately for each sub network,
they were assembled The number of sect1ona11zat1on stages
~depended on the comp]ex1ty of the job.. With th1s system s
they were able to compute manua11y networks conta1n1ng as -
many as 4000 act1v1t1es C | "_ ‘
L Act1v1t1es were split by trades Site managers mere'parti-'
| '_ou1ar1y pleased with this set-up because they mere_able_to”
control the performance of each trade_separate]y.and they .
| “were able to gire direotives to each trade separateiy. | _
-~ Networks were accepted_by site]managerS'to be more detailed

than ordinary bar-charts. But, according to p]anning=




i iﬁf'.englneers; the degree of deta11 of a network was a funct1on '~w.
et “of the comp]ex1ty of the Job u g ;,"'Jf{a:i~'r“‘f5f",nljgthd ifaﬂ:
":b:_;t21.g:Comp1ex1ty of the Job L ". 5 p - : _: B
:ﬁ}‘——-The generally accepted cr1ter1on was: that sma]ler JObS were
. better planned by bar-charts. and that larger and hence moretza-:.“.\
| complex JObS were better su1ted to network analys1s pianning.“
rf};- The ch1ef pIanner regarded the precedence d1agramm1ng system o
| ”_" as part1cu1ar1y useful for extreme]y comp]ex JObS. L
il_zzs_lUpdat1ng | | o = d | =
"-—- Networks were not updated regu]ar]y They were: updated on1yr |
o when 1t was felt necessary._ This happened when there were _-'
b1g a]terat1ons or when they thought they were suff1c1ent1y ':T..
: away from the Iog1c rather than belng beh1nd in tlme The o
m1n1mum time between two updates was one month | _1'
"—— On]y the summary network wh1ch had been broken down into
S sect1ons“ was updated The more detailed “sect1on" waS'not"
updated at all, presumab]y because they consumed too much
t1me and effort | | |
'-—-Feedback was obta1ned by frequent visits: from the p1ann1ng |
eng1neer to the s1te ~They had a “report1ng system" accord-7-'
b ing to wh1ch the p1ann1ng englneer recorded progress aga1nst
planned va]ues and reported it to the chlef p1ann1ng eng1neer,

* who in turn d1scussed it with the d1rector in charge of

: contracts
23. The use of float 7 -
-——There were two ways of_a110cating f1oat in the fina]'schedu]e.

In'Some‘projects ear]iest start'dateS'were used as scheduled

dates. In'some.projects,'how much Float will be a]Tocated
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to what act1v1ty was dec1ded as t1me goes on, accord1ng to
the 11ke11hood of be1ng short of t1me in certaan act1v1t1es.

— Genera]ly, everybody on S1te was aware of f]oat va]ues

assocwated to each act1V1ty - Somet1mes th1s had a negat1ve

'effect on them because the know]edge that they cou]d c0m-.'

. plete certa1n act1v1t1es 1n a 1onger per1od of t1me, made o '

- ,f,jthem relax.‘ However accord1ng to the p]anners, th1s

= ;ﬁ‘happened very seldom as. most of the s1te agents refer oniy

1*§~.rto the bar-chart presentat1ons and 51nce most of them d1d

| 5fl‘n0t real?y know what f]oat means.

_hfj24;

Res1stance to change"V-'“

5'——-As descr1bed 1n'“H1story of network ana]ys1s in the company",

there had been res1stance to the use of network ana]ys1s
“since 1ts 1ntroduct1on, and there st111 ‘was some, The
views of d1fferent management ]eve]s are reported below
——-The top management thought that res1stance to network ana-
lysis on:the‘part of-contraCts managers was due to'a fear-

of the new system and to a fear'of the new generation

- ——-Accord1ng to the tra1n1ng off1cer, the maJor reason for

res1stance was 1gnorance He believed that after the few
tra1n1ng courses. res1stance to network ana]ys1s had
| decreased | | o _ g
—f-The contracts manager indicated that he never regarded
 network ana]ysis asea panacea to a1j problems as so many
of those introducing tt did. He claimed that'those who
- introduced network analysis agreed w1th him now that it

so]ves on]y a ]1m1ted number of questions,

— For site agents nothang moch had changed with the advent of '




'ﬁf9fjnetwork ana]ys1s, because they had cont1nued to rece1ve

;glys1s had had no, 1mpact on s1te management

'”f?Accord1ng to p1anners, network ana]ys1s had not been 1mproved7

' ;770n site management but had smoothly evo]ved They adm1tted l:
'lff?ifhowever, that there was- also sorme 1mpos1t1on, as otherw1se
; *Ffft;nobody would have taken any nottce of 1t They be11eved

w'3:§ffthat the f1ercest res1stance was expressed by contracts mana-‘ei'

f,ﬂ]gers because they d1d not T1ke mak1ng dec1suons at ear1y

A'i”-b;i ;stages “had' a fear of r1d1cu1e 1n case they are found to be
"'i{'f:wrong, feared a reduct1on in the1r authorlty and power,. and
{:f finally they part1cu1ar1y d1s11ked a younger planner to tell
"f-ithem what to do.” | 7 |
'Tf‘fﬂ_?éePlanners be11eved that re31stance to network analys1s in an fi d
}:i.]overt or covert form has a1ways been expressed and wou]d
1.ﬂ ?fa]ways ex1st un]ess drast1c changes were made in the staff
and in the organ1zat1on (such as f1r1ng res1st1ng members’ andf
- h1r1ng personne] with network ana]ys1s exper1ence, and
-abo]1sh1ng the office of contracts managers). They a1so
T';zﬂ'be11eved that res1stance had decreased over the years, but

at a very s]ow rate

"“Vfd?;the1r bar-charts as always. They be11eved that “Etw°rk ana- b:”‘f
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o Questions r‘e]éted to each item in the check 11‘st', and findings
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‘rﬂ1{1>Quest1ons related to ‘each 1tem in the check 11st, and the f1nd1ngs |

'in’i K1nds of network ana]ys1s techn1que5°n'

'f_;:had had a bad exper1ence w1th 1t and Saw no econom1c Just1f1cat1on S

G T;deas any network ana1y51s techn1que ever been used 1n your company?.}
L — Yes 10 compan1es B | '
""ti——-No v None o

=a2}’ Are you st111 us1ng 1t7

'mf—w-Yes 8 compan1es

——-No : 2 compan1es .

The two compan1es who were. not us1ng network analys1s any more

'riifor uS1ng it. These were -the 2 compan1es at the bottom of the-

'W:'annua1'turnover 115t They both spec1a11zed in repet1t1ve hous1ng

'-construct1on and ‘one of them was the only pr1vate f1rm in the samp]e."

_‘3. Nhat are network analys1s techn1ques used for? o

\-——-T1me ana]y51s only i1 company
— T1me + resource ana1ys1s 6 compan1es
- T1me + resource + cost analy51s 1 company

'~ The general view was that at least half on the value of -

- network'analysis lies in tineranalysis and the other half-.in resource
ana]ys1s | |

4. Wnat sort of network d1agram do you ! use?

. — Arrow d1agrams : 8 compan1es

——-Precedence d1agrams None .

5. Are network ana]ys1s techn1ques used for multi- prOJect schedu]1ng? .

——-Yes None
.‘~—-No : 8 compan1es

One company used the mu1t1 proaect schedu]1ng opt1on of a

'computer program to relate various parts_of a.single large proaettN--'




-"to_eaohfotherr¥~* -

Bar-charts

;eIn p1ann1ng y0ur Proaect do you use on]y bar-charts7 ;, ,T;flrﬂ'".:. E
—Yest None ﬂ::h"f'rl '-‘5:q{3iﬁdY?fthfla;f;{;nrf;;ﬁ;ﬂfy fllf-ff‘37 -
“.__.No E 10. compan1es ,‘ h.. | “: : .. : 'rw --, G

'_'Do you use bar-charts in somelproaects and network ana1ys1s 1n

”fsome others7 _ ' B ' o i

.——-Yes 8 compan1es; _

gW-— No :°2 compan1es : f";

f_In your op1n1on, if | a bar chart 1s thoughtfu]]y and carefu11y |

"'_prepared by a competent p]anner, is it as good as'a network

de ana1y51s techn1que?

Only 3 of the compan1es answered th1s quest1on ( 2 "No“ 1 "Yes")

"and the rest insisted that thiS question. cannot be answered because :

. $0 much depends: on the JOb on the company, on the s1te manager, on

* the p]anner, etc..

4,

Nhat do you th1nk of.a coworomise'between network analysis and
'bar -charts, in the sense that bar- charts used on]y for display
purposes? :_ - ” \

— Positive: 8 companies

——JNegative' None

AN the user companies translated thear networks 1nto bar-charts

: and be11eved that th1s is the on]y way of us1ng network ana]ys1s

successfu]]y

- 5.

_--—rBar-oharts and network analysis: 5 companies

What other p1ann1ng techn1ques are used in your company?

— Bar-charts only Tt Mone




Coemee

B Bar-charts and Line of Balance :?_f_"i;dﬁfﬂ 2 compan1es

"-- Bar—charts network ana1y51s and L1ne of Ba]ance 3 compan1es

L1ne of ba]ance users made clear that they were u51ng th1s

"._htechn1que only in repet1t1ve hous1ng constructton.

1111.? Resource ana]ys1s'e o

Is it the usual procedure to use a resource analy51s method’

-h"‘ Yes 7 compan1es

5.‘4-No P 1 company

."'Is 1t done in conJunct1on w1th a network or separate]y?

-1f—-In conJunct1on with network analys1s 24compan1es .
‘-—— Separately, on the f1na1 bar-chart 4 compam’e‘s'ww

_ ——-Both ways - ﬁ:f SR '*jgn . 2 compan1es N

VFor how 1ong a period is the ana]ys1s of resources done’

S — Ent1re per1od of progect._? compan1es

— Parts of proJect_ : I company '

. _Donyou think that, eepecially_in.1on§ projeCts, the.preparation

of a resourCe analysis for the entire project period is not

E -pract1ca1 from the po1nt of v1ew of the accuracy of the est1mates7

= Yes: 2 companies -

— No : 67compan1es-

Hhich{mEthodAdo you use for the analysis of resource? ’

"ih _f-Leve11ing. 1 6 companiee

"i--Aggregation' NOne

Two compan1es d1d not -answer th1s quest1on One of-them'used

resource analys1s to a negl1g1b1e extent,




SUR

Cost contro] and opt1m1zat1on techn1ques.

:Is 1t the usual procedure to use a cost contro] method 1n

conJunct1on W1th the network? ”3f,_

-_‘g—— Yes 1 company
f-—-No f 7 compan1es | -
d:Is the cost’ contro] made under a. ;_:‘;'.
——-Cost code uﬁ -f;: None h
:'Nj——-ResponS1b111ty code: None a'i
';—— Resource type  .f 1 company |
3Is 1t the usua1 procedure to use cost opt1m1zat1on techn1ques7.

'!——-Yes‘ None

—_ No . 8 compan1es

"Are any cost opt1m1zat1on techn1ques used in speC1al c1rcumstances?.
.‘——-Yes ‘None

L —_ No : 8 companies.

Do you th1nk that cost opt1m1zat1on shou]d be a standard procedure

‘at pre- tender stage?

— Yes : None

— No = i 2 companies

... — Don't know: 6 companies - o

Nhy; do you think cost optimization techniques are not used very
extens1ve1y7 : |

Aga1n 6 compan1es dld not answer this questxon because they had

' never used. cost opt1m1zat1on techn1ques and had no 1dea of their

.capab111t1es and limitations. Two compan1es however, 1nd1cated that

' these techn1ques would be extreme]y d1ff1cu]t to app]y in the d'

_ construct1on 1ndustry




“fffffvf Extent up to which these techniques are used o FE
',:;;pi7u1; what is the percentage of the proaects (in terms of turnover) 1n'
o wh1ch network ana]ys1s techn1ques are used? i _
In the user compan1es, th1s f1gure ranged from 2% to 99% w1th f.ffﬁﬁt‘f]
T.rgfan average of 47% _ L ‘ ., Coe
i:_t 2;”‘what is the percentage of the proJects for wh1ch the fo]low1ng
| d“ana1yses are carried out7 ; | o ; - o
i'f——-T1me ana]ys1s .-jé'ranged from 2 to 99% w1th an’ average of 47%
thf-f¢Resource ana]ys1s' in the 7 compan1es where resource ana1ys1s_<"
R i".‘was carried out, an average of 73% of pro-n'h
'-{h jects p]anned by network ana1y51s were f.f"'
-7.resource ana]ysed
"a—; Cost.analysisl-';t1n the on]y company who used cost ana1ys1s
- by networks, al] proaects p1anned by " '
| ) | network ana1ys1s were cost ana]ysed
o 3. what is the trend 1n  the use of network ana1y51s techn1ques in
'your company? -
| —e-IncreaS1ng. NoneA
L — Decreasdng;'None' |
——-Sett]ed : 8 companiee
4.: Why do you th1nk th1s is so? _
‘.'_-——Sat1sf1ed w1th present 1eve1:.22conpanies“
l — No jﬂstification to.use_more' 2 companiee

- —Don't know . 4 compan1es

It was 1nterest1ng to note that the two compan1es who 1nd1cated'
satisfaction were using ‘network ana]ys1s-1n_the_very large majority
‘of their jobs; and the two companies who saw no justification in

' intreasing'the use of network analysis were using'it_in-a'very little




7. number of jobs, © .. -

h V1.

Econom1c Just1f1cat1on. 5,.7'

o,

s there any Just1f1cat1on that network ana1ys1s techn1ques'

"zincrease prof1ts in. your company, when compared w1th other

7*{methods7 :

1*’faf-—-Yes 5 compan1es ;,f

. *" —-No_. 3 companles

B 1ncreas1ng our’ prof1ts we wou]d not have used 1t“

| 5;‘{,—f-Not quantifiable o k-t:f3'oompenies

) 'k — Don't know 2 oompanies:_”

“contro1, and that profit is.a funct1on of eff1c1ency and contro],-

forward the argument that: network ana1y51s increases eff1c1ency and':- E

A typ1ca1 answer for th1s quest1on was.,“If 1t were not ,_' B
How much have your prof1ts 1ncreased as a resu]t of us1ng

'vnetwork ana1y51s7

. —_— Does not increase prof1ts 3 companies °

Those compan1es who claimed .that proflts are 1ncreased by

““and that therefore it is bound to go up

'3.

Y

Is thzs figure an approx1mate estimate or 1s 1t ca1cu1ated

" from actual 51m11ar proaects in wh1ch network ana]ys1s tech-

niques and others have been used?

~ Not app11cab1e s1nce no company could give a f1gure for
"'1ncreased profits due to network ana]ys1s _
what is the effect of the use of network analy51s technlques

~on the tota1 cost of a prOJeth

fnetwork anaTys1s but that th1s cannot be quant1f1ed genera]]y put |

jF1ve_compan1es indicated that-they_do,not have any'idea of the .

B .




©cost of network analysis as a percentage of total project costs. .

'iLCOne company sa1d 1t was 2. 5%, another 0. 255 and another 1nd1cated

‘J"that it was much more than the cost of us1ng bar charts.' TheLf--f

""interest1ng po1nt was, however, that the company who sa1d 2 5% was ﬂ ;'7

qu1te sat1sf1ed w1th it whereas the company who said 0 25% found

'.‘ithat th1s was far too much A]? the answers to th1s quest1on if:";

"-,g1ve a gook 1dea of the uncertatnty and 1gnorance of users as. to .5;2‘_-t‘,]f:

“'t”fwhat network ana1y51s costs and what it shou]d cost.

N J.S;T-Does the use of netwOrk anaIys1s technlques form a better c
.'i bas1s when negot1at1ng c1a1ms7 :f - ¥ .
“-—— Yes =if' 6 compan1es
N “"-—-No _.i; None &
— Don t know 2 compan1es
o Those compan1es who answered “Don t know“ 1nd1cated that they
‘“'h-subm1t c1a1ms very se]dom and that therefore they would not know
:fwhether network analysis is better in those c1rcumstances. :
E‘G‘ what are the’advantages of networkfanaIysis techniqUeS-from‘the'j‘
._'econom1c po1nt of view? | . - |

— Increase in profit: 5 companies -

- .— Cannot say - : 1 company
........None o o R company

. — Don‘t know A company

VII. Conditions under which these techniques were first'introduced:

SR O When were network ana]ys1s techn1ques 1ntroduced 1nto your com-
pany for the first t1me? |
The earl1est year was 1960 and the’ 1atest 1966 the average '

fl-year Was 1963, -There was no pattern showing that larger companies




-

f_aust as an exper1ment, and another company said: 1t started us1ng

a'iimused network analys1s ftrst and sma]]er compan1es fo]1owed

"GanZilsDur1ng the - 1ntroduct10n of network ana1ys1s was there a be11ef['1‘f'§;y*

. kithat prof1ts wou1d 1ncrease because of these techn1ques?'

U —Yesi 6 compan1es

';dv—— No None o

One company 1nd1cated that 1t started us1ng network analys1s

: l1t to keep up w1th deve]opment

'3.3 was there a factor of contractual compu]s1on in start1ng the | 'd y _t

";f’USe of network analys1s techn1ques 1n your company? (1 e . 2

|

".c1ause in a contract spec1f1ca11y asking: for the use of . }
-network analys1s) o S i['f IR -'-'”f.f' A

- o e S ‘ o ‘

|

- Yes 2 compan1es

~; 7:——-No.. 6 compan1es

'4;“IWho was the person who 1ntroduced network ana]ys1s to the -

' company?
The answers were: a d1rector and two eng1neers, the chief.

planning eng1neer, the top management the deputy cha1rman, one .

'-“'man 1n head-office; the regional manager;. one d1rector, in one

' company nobody knew who had 1ntroduced network ana1ys1s.‘

5.” D1d the company own a computer when network analySIS tech-
-n1ques were f1rst 1ntroduced7 5 |
— Yes: 1 company '5'.'. f.' ,.:i - _"' o IR 1
— N°f‘ 7 compan1es' | _ | | | | | |
6. Was the first network ana1ys1s operated manua]Iy or by means
of a computer program7 ' |
-—-Manual 6 compan1es _
- Computer program: 1 company |

. ~—Don't know . : 1’ company



"ﬂ?ﬁ%VIII The use of computers

“ Tif.laa}Does the company own'a- Computer? S Ty

‘*«3;,ﬁ—-Yes.,3 compan1es }‘

”‘-x,—— No : 5 compan1es
Kfz,,jDoes the company use 3 computer-bureau? ‘]ﬂ?uﬁi*'* >

“'fwm Yes 6 compan1es

'}EZM___ No : 2 compan1es | “ F n5
| Of these 6 compan1es, 5 d1d not own'a. computer, but one had
a new]y 1nsta1]ed computer wh1ch was not used for p]ann1ng purposes.e
f?,:-'3 what are the Jobs run in. the computer7 3£gf§-5s ‘ | o 7 '
o The two compan1es who answered th1s quest1on 1nd1cated that
L ;Jthe1r computers were used for payrolls, accountancy and staff
- :,records o S | "
u,}4 what 1s the sma11est number of act1v1t1es in a network run in
h a computer? _ | - .
| Th]S varled between 100 and 1000 act1v1t1es wlth an average
..jof 320 act1v1t1es.' 0n1y 6 compan1es answered |
:_5, What 1s the maw1mum humber of act1v1t1es encountered up to now? ;m_-‘
d“ 0n1y 5 companIes answered It ranged from 150 to 3000
‘t act1v1t1es w1th an average of 1030 act1v1t1es. ; 7" o
_l' 6. Hhat is the cr1ter1on used to d1st1ngu1sh between proaects to ‘
| be p]anned manua]]y, and those to be p1anned by a computer .
{ program? | : . n T :
Of the 6 compan1es who answered one used no crater1a at all

"and used a computer program for a11 proaects one used as lattle

N computer as poss1b1e The rema1n1ng 4 compan1es used either the
's1ze of the network or c11ents requ1rements or a comb1nat1on

o of these.
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eBAge. T e e

,a,‘jflx; -Changes'in the administrative'structure?"

':hf_]. What 1s the s1ze of the p]ann1ng department?

-

tf Among the 7 compan1es who answered there were p1ann1ng depart- SR
o ments as sma11 as two persons and as 1arge as nane persons._,Theiﬂ'
,Asaverage was f1ve to four persons in each p]ann1ng department

: 5’2;~'what was the size of the p]ann1ng department before the 1ntro—:

-‘rnduct1on of network ana1ysas? :
-f-— No plann1ng department at a1l 4 compan1es

i -—-Same as today -v;‘f” 3 4 companues S

'-*y*é. .Have there been any changes in the adm1n1strat1ve structure 2

‘._after network ana1y31s was 1ntroduced7
'ii—-No change L ‘f' 4 compan1es 3

e New p]ann1ng departments 4 compan1es

- 4,‘rwhat are your cr1t1ca1 views about these changes7

Only 2 compan1es answered th1s quest1on They had both a new

plann1ng department as a resu]t of 1ntroduc1ng network ana]ys1s

"-They both comp1a1ned that the centra11zataon of p]ann1ng servaces

was not de51rab1e and caused comp11cat1ons.

.~ % Training schemeS'

1. Have there been any 1nterna1 courses on network analysis?:
ju—-Yes 5 companaes

——-No : 3 compan1es.. . - -

2. To whom were they g1ven7

——-Department heads, contracts managers,'
i sen1or site staff, and p]annmng eng1neers 3 companies'
" Senior site staff only S S 1'company

- —'Senior site staff and pjanning engineers : 1 company



3-

- were

. year:

PR 5.“1Has any member of the company been sent to an externa] network3p~-‘

. construct1on management books?

Is th1s a regu]ar procedure’

'ff——-Yes. 1 company
‘p”——-No 4 companies R,
. Nhat is the frequency of those courses?

' J’The only company who 1nd1cated that regular 1nterna] courses .

run sa1d that they were f1ve day courses run three t1mes a )

. ana]ys1s course? e

--Yes 6 compan1es ‘

it No': 2 compan1es | - o
'Is th1s a typ1ca1 s1tuat1on or does 1t happen once in a wh11e?
e Typ1ca1 o ;f_J jﬁh.ﬂ'»_. None
“r—0Once inawhile = -5 companies‘
C— Oniy when it was introduced 1 company | |
. fHow many members have been sent to such courses in what ]ength.
. of time? ' |
'h—— Not answered N |
.: Is there an adequate I1brary in your company?
| — Not answered

" How many books are there 1n it and what 1s the percentage of

. — Not answered

10.

Are these books in the 1mmed1ate access of any member of staff?

‘_--Not answered

1.

_of qua11f1ed expert personne1 necessary7

Nhen network‘ana1ysis'techniques'werelfirst-introduced ‘was the

-entire personne] tra1ned to cope: w1th it or was a recru1tment




\“;3’[”-—-Tra1n1ng :':-';;- 4 Compan1es fi;: e
1'¥f1——-Tra1n1ng + recru1tment 2 compan1es

"e——-Don t remember ;-‘t- 2 compan1es

.°=-p12.]'1n your op1n1on, do you th1nk that these courses (1nterna1 N
L and/or externa]) are successful?
_ ’q‘ }—- Yes :”L‘ 3 compan1es e

f’f[ﬁ——-Moderate]y. 4 compan1es

=N 3 Company o

',fXI;Z Qua11f1cat1ons of the personne1

‘TilQ5rwhat are the qua11f1cat1ons of the staff in- the p1ann1ng
'H"i‘department7 L
hr-—-Th1s quest1on was 1ater dropped : A
tié.?;what is the present pol1cy of the company regardlng the
. recru1tment of staff for the p1ann1ng department?. | |
“Only 3 compan1es answered th1s quest1on, as the rema1n1ng
b had no definite po]lcy. One of them stated that al] planners
| were recru1ted from among the 51te staff one of them 1ooked for
- qu1ck m1ndedness, 1nte]11gence and site exper1ence and the 1ast;
-one- requ1red extens1ve p]ann1ng and site exper1ence.
3. Do you receive any expert he]p in the p1ann1ng stage?
'-'-h-Yes. None | - ‘

~F-No : 8 companies

B '4._ What are the qoa]ifﬁcations otlthe staft on'site?
__e—-Most1yex—tradesmen_ | '7;: ; 4 companies |

— Mostly engineers - - R 1 company

o Half tradesmen, half eng1neers 1 company

'”-—- Don't know exactly 't 2 companies




:'t:fwhat s the present pol1cy of the company regard1ng the fff;ffﬁ-”'" 8

L ,_recru1tment of staff for s1te Jobs7 f"”"””

}“'-?..——-Don t know exact1y 8 compan1esi‘:

| o department you wou]d obta1n better results7 'f'

'DO you. th1nk that W1th a better qua11f1ed team 1n the p]ann1ng fli»f‘; g

‘_—h-Yes. 1 company

—-No 7 compan1es

It must be noted that these resu]ts were reported by p]ann1ng

- i eng1neers, and that s1te managers V1ews d1ffered s]1ght1y w1th two :f

Qimore answers in the "Yes" category S1te managers general]y com—i

.'°,p1a1ned that plann1ng eng1neers d1d not have suff1C1ent s1te expe-

‘f‘r1ence to draw a rea11st1c network

7. _Do you th1nk that w1th a better qua11f1ed team on s1te you p’
would obtain better results? | '
‘e—-Yes. 7 companies
4—-No : 1 company - o
Most site managers agreed wlth th1s f1nd1ng
xri} Author1ty | - _
1. What k1nd of author1ty does ‘the p]ann1ng department have on |
final dec1s1ons7
— Direct -t'.‘ B None - )
.~ lateral, or consultative: 8 companies.” - ‘
\2.h_What are exact1y the respons1b111t1es of the p]ann1ng department?=d
. The answer in a11 cases was to produce and. update a re]1ab1e
_.network 3 | ‘ )
' 3.|-ToZWhom is the p]anning department responsihle? .

— Site manager:'l company




'7'~”;T; :i"COntraots'manaQéf ‘deﬁl,‘ | ] company

-'_——-D1rector or manag1ng dlrector. 6 compan1es -

fn;4;tlwho is respons1b1e for the 1mp1ementat1on of the network?

| --S1te manager o 5 compan1es

fl:“-—-Contracts manager. 2 compan1es fi:zhr;.: . S
':g'5._'Does the. p]ann1ng department have any author1ty for mak1ng dec1--u

t'-f '51ons and changes in the network7

AI] 8 compan1es 1nd1cated that p]ann1ng eng1neers had enough

””wj_”author1ty to make m1nor a]terat1ons w1thout seek1ng pr1or accep~'
- tance- from s1te managers. E

R "I#}:fs.f:In your op1n1on, does the 1ntroduct1on of network ana1ys1s

5‘techn1ques reduce the author1ty of certa1n persons, such as
| the contracts managers’ f_;_;_ S '

’ff-Yes..4‘compan1es

- -F No : 4 compan1es

Answers given by site managers showed a 5to 3 satuat1on in

- favour of "Yes", which shows that site managers. are more worr1ed

than pianning,engineers‘when network ana]ysis'is introduced.

XIII. - Co-ordination between planning department and team on site:

1. Is there any co- ord1nat1on between the planning department . and
;the team that has been appointed to 51te, at the start of the
;‘progect (not at: pre tender stage, but after the award of the
" contract)? | |
-ee'Yesﬁ 8 companies

— No 5 None

2. Is there any cofordination between therplanning department and

the team on site, doring the construction of the job?




S site?

'L‘fgiié—-ves‘ 8 compan1es-"tf%i .
: --~No None _I | _ _ co '

‘i]33 TIs. there normally a member of the p1ann1ng staff re51dent on

rﬁfih-—-Yes '1‘oomoany”

L;I ;;_-No :‘7 compan1es iﬁ?ﬁi 'f'_ e Teen T e e
. Three compan1es 1nd1cated that they have res1dent p]ann1ng

1;gheng1neers on]y in. 1arger Jobs BT R

XV, Integrat1on w1th other management techn1ques

"'11. Are’ network analys1s techn1ques proper]y 1ntegrated W1th other'”
- management techn1ques? | | | | ‘
- This quest1on was not app11cab}e 1n compan1es not u51ng cost
'ana]ys1s in conJunct1on w1th networks because t1me and resource
o ana1y51s are a]most totally 1ndependent of any other management -
'techn1que. The‘on1y‘company who used cost ana]ysas_answered this
' tquestion positive]y.- R ‘ |
+ 2. Are the results obta1ned from network ana]ys1s used in- any
. other management techn1que? -
',;'——-Yes None
. No : ‘ 8 compan1es _ o | o |
: 3. ‘Do you think that network ana1y51s shou]d further be prov1ded
with character1st1cs to better fit in the present system?
.- ——-Don t know: - 8 compan1es R
:7_4. Do you th1nk that your present system should be mod1f1ed for
- getting better. results out of network ana]ys1s? B

| — Don* t know. 8 compan1es



-ii?XV.. Contro111ng the job: _.rikp'ft_Li{;T_‘ .;i:ﬂ;~f;5fpj-”r?df"f']fig'ﬂt;fw

| wh'p;1;”rDo you th1nk that network ana1ys1s techniques ‘are a usefu] too]fip_,;{fhrf
:':for contro] purposes? o "Qd _f: f_;;;:';"‘._ ]; ) ;_'fa‘ep :.;fTJ

e H,-—-Yes 7 compan1es

- ;“ff——-No [ company | _7 - _ o
. The company who answered "No" ased on]y t1me ana]ys1s and '-":.h-_','_‘
'-ﬁj;emp1oyed it rather as forecast1ng techn1que rather than a controi | |
""ahH;27. Is feedback done as a rout1ne Job or is 1t done on]y from time ‘_‘:"egfj
L to t1me? -:n _f“ 2_”=f:]f}~ k 55"~“;lf'-“*]* .‘*:thy‘s.“ *”Zp:"_“,-; -
'+m-Rout1ne 'h~'7 5 compan1es | :
‘-‘—w-From time to time: 3 compan1es za_f_~;']5-5={Pc;t]j'_-'J°”*; ;llif |
3 Are network ana]ys1s techn1ques pr1mar11y used for contro111ng

' ‘.the progress of: the Job? o

---—-No : 7 compan1es

— Yes: 1 company o "l"V¥;"s,»=;1'f.ih B ‘
"_ A]] the compan1es who answered "No" stressed that contr0111ng s l

. the job was one of the aspects of network ana]ys1s

COXVIL Input requ1rements. ,:;‘ o : ) : zat"- S
1. Are there suff1c1ent se1ect1on poss1b111t1es as to the form of .
: the 1nput7 L | ‘-

——_Yes: 4‘companie5"- o S L o

| “.—n-No : 2 compan1es
One of the remaining compan1es d1d not use computer programs
R at all; and the other 1nd1cated that the answer depends on the - - |

| program they happen to be using, as they had" used severa] up to now.-

-~ 2. Are the input requ1rements very comp11cated, in the sense that




‘fﬁ—— No : None

‘ff——-No :* None j“}'a S

h:Are the 1nput requ1rements d1ff1cu1t to obta1n?

'w:m1stakes cannot be avo1ded un]ess checked severa] t1mes7

——-Yes 8 compan1es o

o Do network ana1y51s technaques requ1re more 1nformat1on as
ff,1nput, when compared w1th other methods7 f-3f{]<f;w:if7ﬁ7?»3?-h'ﬁ .

"f-—— Yes 8 companles j

Tl

_*-—-Yes 8 compan1es'
L No i None | ' RN | o | i
;{iwhen checked at the end of the proaect does the 1nput data 7:. D
.show to be correct? - : A
;nf_-Reasonab]y“oorrect:t4.00mpaniés_

— Pessimistic . : 2 companies

- Optimistic': s 1f¢ompeny -

| ‘4—-Don'txknow .' i company

XVII. "Suitab11ity of output:’

How much 1abour 1s 1nvo]ved 1n prov1d1ng the 1nput requ1rements, '

' ngen as a percentage of the 1abour force 1nv01ved in the app11-
| cat1on of. network ana]ys1s?

-~ Don't know: 8 companies

'1,

What is the f1na1 k1nd of the 1nformat1on 1ssued at the end of
the network p]ann1ng perlod? |

Al compan1es 1nd1cated that they produce ear11est and latest |

t1mes and f]oat va]ues as bas1c 1nformat1on.

R

Are there suff1c1ent selection poss1b111t1es as to the forms of

o output which best su1ts your requ1rements7




.hif”;*?Yes‘-S companies f.*" Lo

i {jd__ No 2 companles . o

, The rema1n1ng company d1d not use computer programs at all
-Vf3 Do you th1nk that. the ex1st1ng output form g1ves.

'ﬂ;‘f'——-A ]ot of unnecessary 1nformat1on 2 compan1es

‘7f1-—-The r1ght 1nformat1on -'-;_; '; ‘5-compan1esl ?:fi?m“?" SN

'thft-- Insuff1c1ent 1nformat1on rhh;? i 22 compan1es;dr“'”
. One company did not answer th1s quest1on because.they d1d not':‘snu
hif';;use computer programs at a11 Two compan1es stated that the1r
.?mphanswer is a. comb1nat1on of “unnecessary" and “1nsuff1c1ent“'ll” o
'}h1nformat1on | B | 7' _‘ e .. o _. | |
ﬁfiud.f:Are the f1na1 resu]ts of the network ana]ys1s transformed 1nto"jﬁ'*{'
o fa bar-chart form? 5 | .
“‘;1-—— Yes. 8 compan1es _1
o ._None | | B
”.‘St_rAre t1me—sca1ed networks used at a'll7
| R — Yes: 1 company (somet1mes) :
‘ée»No : 7-companies_ _ ’
","_6. pAre bar-charts'showing the 1ogica]'i1nhs‘ the“critica1'path,
| “r:floats, etc.; used at all (Iog1c 11nked bar charts)7
— Yes 5 compan1es |

“3; — No : 3 compan1es

7. Do you think that the team on s1te 1s not suff1c1ent1y
acknow]edged to cope w1th a network presentat1on?‘ |
- Yes 7 compan1es '
—No = 1 company ’ . | | o
‘The company who answered “No" had at Teast one englneer (as .

o opposed to ex-tradesman) on each of the1r sites. It 1s-also_L



- ——-Yes f : 3 compan1es o
o “,,——-No ,,; None ;,:g;,jﬂ1f7 e

*:*f_-—-Don't know 5 compan1es<;f

ﬂ hi;: 1nterest1ng to note that s1te managers agreed w1th th1s f1nd1ng
_ 'd: genera11y. :7. : ORI S ' '_ L L ' i .
”fffg B:ﬁﬂDO YOU th1ﬂk that in the future, the t1me w111 come when there e L

"_f _w111 be no necessxty to transform networks 1nto bar-charts’

XVIII Logical sequence‘

Do you th1nk that networks produced in the construct1on 1ndustry

B are 1ndeterm1nate, i. e., where re]at1onsh1ps among act1V1t1es -

. are very var1ab1e where sequences in wh1ch the activities: are

- carr1ed out are very much a matter of cho1ce7 o

. —Yes: 8 compan1es

e No None,
. 'Do you' th1nk that to deV1se a network in a pure]y 1og1ca1

“sequence, w1thout any regard to t1me ]1m1tat1ons (wh1ch will be} :

sorted out later in the t1me ana]ys1s), and to resource 11m1—' -

“tations (wh1ch will be sorted out later in the resource ana-

1ys1s) is possible?

One of the 2 compan1es who answered th1s quest1on stated that e'

' th]S was not d1ff1cu1t whereas the other 1nd1cated that it was

pract1ca11y 1mposs1b1e.

3.

4,

_Are 1oops a maJor d1ff1cu1ty 1n draw1ng the 1og1ca] sequence -

of-a network?

'-——-Yes None |

, ——-No : 8 compan1es

Is. the over]app1ng of act1v1t1es (1 €., one starts before the

4




N

XIX.

ﬂ-lother ends) a maJor d1ff1cu1ty?

Jf—w Yes 2 compan1es L ,gllﬁi~h*-ﬂ~.wj}ﬂ\ﬂu:.ixsﬁ,“iftu i
',F—- No = 6 compan1es - _g;m*ji};;»f : e 5
.- what other d1ff1cult1es are encountered Jin dev1s1ng the 1091ca]

_ sequence of a network? R

Apart from 2 compan1es who stated that 1t was d1ff1cu1t to -

o _} ‘dec1de the degree of deta1], there was - no comment on th1s quest1on. o

Data fOr activities:‘” |

By whom is the data for the network prepared?

= f;”-—-A single person: 4 compan1es

—Ateam . :4 companies

s The 51ngle person was in all cases 1dent1f1ed as the

1'p1ann1ng engineer._" o

2.

Do you think that the time necessary f0r the col]ect1on of data

1s too- 1ong7

— Yes - 't 7 companies

—No- 3 None .

——-Don't'know} 1 company

Do you ‘think that the 1abour necessary for the col]ect1on of

data 1s too much?

- Yes‘- - ¢ 7 companies

—-:No j _ None

S — Don t know 1 company

Is 1t a serious hand1cap that some of'the'data (in some projects)

: depend on outside organ1zat1ons, such as sub contractors mate-

'r1a] firms, etc.?



o ?f;;-frég-'fV::j‘;t{: 3 compan1es‘_c“”
’i1;+'No5 'd:ﬁalj:': 1 company - .
:H‘a—- Not app11cab1e‘ 4 compan1es. _ _ _
The compan1es in the "Not app11cab1e“'group 1nd1cated that |
h;they were not abIe to answer th1s quest1on as, very 11tt1e of the1r '
:;;w-works were sub contracted | _‘,‘ s | o
fhfIS If the data 15 prepared by a team, how many persons are there
| ”ir51n the team, and what are the1r status? ie'f-“
‘”frs=——-P1ann1ng engzneer + s1te manager d: 3 compan1es |
ff--Piann1ng eng1neer + S1te manager +
| contracts manager + estimator : 1 company |
"6.“‘15 there the genera] tendency to g1ve pess1m1st1c t1me est1mates,,
”'hrthus ensur1ng that they will not be proved to be wrong even 1f
'the worst happens7 | o |
— Yes=, 1 4 companies3
o ——;No -'V ) 3 compan1es
——-Don t know 1 company

o 7.' Do the time estimates given by the fo]low1ng prove to be r1ght7

‘a) 0uts1de organ1zat1on
— Yes | ‘-._chompanies
— No g companies
ef-Donithknow: 2 companies
~ b) The team or the p]anning'engjneer:
. — Yes ‘_'ﬁ 5 companies
— No: 1.2 companies

— Don't know: 1 company



o

Degree of deta11

’;tIs it the USual procedure to prepare more than one network each S

o of a d1fferent degree of deta11, for a s1ng]e proaect’ 1;‘;ﬁ_

:"*f——-Yes 6 compan1es
“3——-No : 2 compan1es’;

.'fIs every act1V1ty S0 spec1f1ed that on]y one person, or depart-':

"'Fhﬂment,,or un1t w111 be respons1b1e for carry1ng 1t out7

—_— Yes 2 compan1es

fff—— No Y compan1es

-—-Var1es 3 compan1es

" The 2 compan1es who answered "Yes“ broke down the1r JObS 1nto

: '*act1v1t1es, each to be carr1ed out by one trade The- 3 compan1es ’.f:

who answered "No“ used t1me and/or plece of work d1sregard1ng

”'respon51b111t1es.

3.

- Are the act1v1t1es on -the cr1t1ca1 path or near the cr1t1ca1

| path broken down into more deta11ed networks? =

— Yes - : 3 compan1es

—No 4 compan1es

= Somet1mes 1-company

~In break1ng down a JOb 1nto act1v1t1es what are the genera]

cr1ter1a app]1ed7

._--—-Trades | : L2 compan1es

"r-P1eces of.work, 1 company :

. —Time - : 2 companies

__-—-Don't know' . = 3 companies



S+ XXL. Complexity of the job:

‘;f_crﬁj,;‘Do you th1nk that network ana1ys1s techn1ques are better su1ted

'*’j?d1agrams

i for comp]ex JObS (comp]ex Job mean1ng comp]ex in the relatton- ."

R sh1p between act1v1t1es. rather than the h1gh number of .

' act1v1t1es)? -f
o Yes 6 companies
e No { g : None f_

'——-Don t know 2 compan1es 7 |
2. Is. 1t better to use precedence d1agrams for comp]ex Jobs? ,ib,'.'
o ——-Yes. None | - ‘7;1~ |

ﬂ—- No,. g compan1es ].'

It must be noted that none of the 8 compan1es used precedence

. 3, ‘In comp]ex Jobs, are bar-charts a1ways used for present1ng the
e ":network more s1mply on site? ' |
- ;——-Yes. 8 compan1es .
— Mo :'None -
It must be noted that a11 8 compan1es showed the f1na1 resu]ts

- in bar—chart form, even 1n s1mp1e JDbS

XXII.”.Updating: | ,
R When-are the'networksiuodated usua11y5;
L -—-By regu]ar 1nterva1s 4 compan1es |
— When felt necessary 3 compan1es
— Not ‘updated at a1l : 1 company
2; Do you th1nk updat1ng consumes too much t1me? o
——-Yes o T compan1es

'—_'—— No . '; None

‘}fr Don't: know: 1 company




t";iwhat is’ the percentage of 1abour used for updat1ng when com-

Hr“;‘pared w1th the entlre 1abour force used 1n the app11cat1on

:f::fof network ana]ys1s7 o

: f——-Don t know 8 compan1es o
* nFi4.'ewhat is updat1ng pr1mar11y used for’

qti-—-Determ1n1ng the present s1tuat1on of progress None

"-f——-HaV1ng an. 1dea of. the future s1tuat10ns that : _
- may’ happen _5, ’ftﬂ;j? f*:f“."{r;jHVf:tf None |

'f_n—— Both RS e S :. 8 compantes S

 UUXXIIL. The use of f]oat.

f._}. ‘Is the use of float comp]ete]y dependent on the a110cat1on of

o resources?
— Yes 5 compan1es
] ——-No : 2 compan1es

' ——-Var1es 1 company._

2. In‘case-1t 1s:not, hOh are'the start'dates'decided?

— Earliest starts =~ - . i1 company

- — latest starts None

- — Even d1str1but1on of f1oat - % None
rl‘—— Float is allocated to act1v1t1es whose time o B
| d est1mates are not cons1dered to be very accurate t-company |
S :~—-Float is allocated as time goes by, w1thout
C o any predeterm1ned dec151on - ; j: 2 companies‘
—-F1oat is a11ocated according to the L |

a]]ocat1on of resources R o - 12 companies. .

The 3 compan1es who answered that f]oat is not comp]ete]y

dependent on resource a110cat1on, 1nd1cated two procedures each



-

";i‘LS.VIAre f]oats made known to the team on- S1te respon31b1e for _:_fﬂfifl

”f}i‘carrying out the construct1on?

"'ﬁff_——-S1te manager on1y R | ft; : 3'C<r>ml3-a"-1'éS
| 53fj*;——-A11 site management ], ;:.fgﬂf“ 2 compan1es

'“if'_—-Varies accord1ng to the s1te manager 3 compan1es
liiiig If yes, does th1s make any negat1ve effect on the product1V1ty’]n
Sy Yes ﬁ. 3 compan1es BRI SR S
:"t'-—-No 2 compan1es

’F*ﬁf?[“‘ Var1es 1 company

"‘5Q]XXIV Res1stance to- changeil“

?:' 1f To your know]edge, was’ there any part1c1pat1on on the part of the
511 s1te staff in the dec1s1on to rep]ace bar charts by network
hb*fﬂana1ys1s7 o ” |

. — Yes: ] company'

”-_;:a — No :.7 companies

'2:_ Did the management take the views of the site staff as to how:
| to 1mp1ement network analys1s7 |
——-Yes None
—;-No 8 compan1es | R “
"3, 'Dld the management rea]]y used the recommendat1ons of the site
| staff or was this part1c1pat1on 1n the f1na1 deC151on a s1mp1e _
.}-"rout1ne meet1ng7 o o _
1”e;—- Not app11cab1e s1nce there’ 1s no part1c1patlon
-4.-'were the site staff's prob]ems thorough]y cons1dered before
71:[ app1y1ng th1s change? | |
: — Yes - : 6 companies |

L —MNo "t None

_m;g.Dghft‘know:'2'companies B




"”'7iefr3555f_*ﬁ;if

S

h-How long d1d 1t take for the sett]ement of th1s change7

. —Don't know: 8'companfes . .0

Were the reasons of these changes complete]y exp1a1ned to

: the 51te staff?

:5-- Yes. None ,'ﬁifch:faf”;}f

'[_—- No 8 compan1es L*

" e Yes '8 companies

were there any d1ff1cu1t1es 1n exp1a1n1ng these reasons, i. e.,. s
af:were speC1a1 measures taken to exp1a1n these reasons by mean5~.“ﬁg?{j;$f3

iof a su1tab1e 1anguage that can be understood by s1te staff f_h_'

rather than by means of comp11cated formu1ae and amblguous

“-‘ana1yt1ca] methods? ';F'
e Not app11cab1e

D1d the management expect any res1stance to th1s changeq RS

s'.'-

o No : None

Have there been any maJor changes in. other management tech-

" niques used in your company?'

- — Don't know: 8 companies

s .: ]0.

Has there been any change n the'soctaltstatusf(t.e;,-amount'of- |

pay, status in the company, job—content;'anxtety about “employ-

_ ment, etc. ) of any member in the company, because of the 1ntro-

o ductaon of" network ana1y51s?

- e=—No - " :1 company

C— Don t know. 7 compantes |
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T I am a graduate c1V11 eng1neer v1s1t1ng th1s country for the
ﬁpurpose of completing a university PhD. research. study- sponsored Sl
- by the British Councily of planning and control activities ina ;-Hw_-i-*-"”
.widely diversified group of British construction companies.  I¢ amos
_,j;espec1a11y interested in:studying the methods and ph1losoph1es of.n o
i using Network: Ana]ys1s techn1ques and alternat1ve methods when N

: }:]Ngnetwork analys1s is not used e . _ e '

N ‘A successfu] research study depends upon my be1ng ab]e to ; D
;f“1nterV1ew an executive responsible for.the above- mentioned type'.

..o of activities..in each of a large number of companies. I am hop1ng
- that it'may be convenient to arrange such an interview with a mem-= *
o ber of your staff: concerned w1th the act1v1t1es under study ;

o A ser1es of 1nterv1ews has a]ready been comp]eted ina 1oca1 o
'L‘-company as a case study. -This was arranged by the directors of the
_dcompany and Professor E.G. Trimble, the project supervisor. His S
; views on the proaect are expressed 1n the attached c1rcu1ar. h

o . May I add that, although a11 1nformat1on I receive dur1ng
- interviews will be treated as str1ct1y confidential, I am, in fact,
~onot’ seek1ng 1nformat1on concern1ng actual "f1gures“5 but methods '
.and opinions. - _
. - If you feel able to grant me the favaur of arrang1ng an r_.
“interview, then perhaps you would Tike to suggest an afterncon -
- “interview on .........., or else on-some subsequent date more to-
-+ your convenience. - T IR S R

" Yours faithfully, .

D Arditi.
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 JUST HOM EFFECTIVE ARE NETKORK ANALYSIS TECHNIQUES?

. When Critical Path Techniques were first introduced into the =
',construct1on indiustry, many people thought they wou]d have a dramatic

o “effect on productivity and eff1C1ency in genera] However, the1r :
i impact has been fa1r1y 11m1ted 1n extent,

”7f In. pr1nc1p1e Network Ana]ys1s is- undoubted]y super1or to

"';f prograrmming -achieved through the medium of bar charts alone. It

- has to be admitted that the recording of progress is less obvious
. with network and that fewer people understand the principles.
However, in my view, the solutions to these technical deficiencies

~ - ‘are so.readily overcome that I remain surprised that the inroads
L ach1eved by Network Analysis have not been cons1derab1y greater.

There appear to be several possible exp]anat1ons as to why

- A:.,Network Analysis has not been more successful. For example:-

- 1. Certain technical features may be unsatisfactory,
2. The technique may have been mis-applied e.g., updating’
- may not have been done, bar-chart schedules may not have
been produced, the communication between planners and
“executives may have been inadequate.
3. . There may be some sociological reason, e.g., a new
" method might be seen by older execut1ves as undermining
- the value of their hard won exper1ence.
4, It may be just inertia, - or :
+ 65, It may be that the economics are wrong; the cost of proper
.~ application exceeds the value of improved efficiency.

. A11 these aspects of the problem are being examined in detail
by Mr. Arditi and the outcome of his investigation is, I believe,
of considerable importance since the answers to this problem,
could be of value to the industry as a whole and could release -
some of the potential that was originally envisaged for these

- indisputably powerful techniques. 1 hope therefore that contrac-

tors who are approached by Mr. Ard1t1 W1]1 co-operate with him in
h1s enqu1r1es ,

It goes “without say1ng that compan1es who prov1de information
will.receive a summary of the genera] results of the enquiry.

: E Geoffrey Trimble :
Professor of Construct1on Management
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| "'f-A rev1ew of some stud1es us1ng Neber1an d1mens1ons._ 5 f§“7""““”'"'“"

"BUPG&UCP&CY" as dEfTNEG by Max Weber (185 186) 1s centra1 to a;ﬁﬂ‘fu

‘if?_.modern organ1zat1onal theory Indeed a 1arge number of research o

- studies and. theoret1ca1 wr1t1ngs have been based on Weber1an

-:d1mens1ons of bureaucracy Some of these stud1es are gzven below_

':rﬁrT In h1s study of 43 1ndustr1a] organ1zat10ns, Harvey (234) used"

U six var1ab1es (s1ze, h1story, ownershlp and contro], 1ocat1on;;

:c!re]at1onsh1p w1th env1ronment ‘and- charter) to contro] hls samp]e,ae .

o efand four others (spec1a11zat1on Teve]s of author1ty, superv1sor/

'&' total personnel rat1o, and program spec1f1cat1on) to test h1s
ehypotheses about the . techno]ogy of organ1zat1ons, wh1ch ‘as H1ckson
-”(235) shows. has been a maJor f1e1d of research for almost all. organ1- -
‘ffzat1ona1 theor1sts for the per1od 1900 onwards. He grouped h1s i
H;organ1zat1ons along a continuum’ from "techn1ca1 d1ffuseness" .
(a number of techn1ca1 processes yteld a W1de range of products wh1ch
are likely to vary from-year to year as a resu1t of changes.1n |
i technological prodoction prbcesses) to PtechnicaT-dtffuseness"f(Tess‘d
.product variation and change)., The'result-indicated that as techni; }
',ca] spec1f1c1ty 1ncreased . _ | .
a)‘_the number of spec1a11zed sub un1ts 1ncreased‘
.b)  the rat1o of managers: and superv1sors to tota] personnel 1ncreased
c)_hthe number of levels of authority increased,
d) ‘the'amount of program specification increased
éf _Ha11 (236) ana]ysed the variations in the 1nterna1 segments of
' organ1zat1ons by app1y1ng a model der1ved from Weber S 0rgan1za-
tfonal theory : The six bureaucratic attr1butes-used in th1s mode1

"were a well def1ned hierarchy of authority, a d1v151on of Tabour

'-,:: based upon funct1ona] spec1a11zat1on, a system of ruTes cover1ng the




-‘ﬂ.fr1ghts and duties of p051t1ona1 1ncumbents a system of procedures
‘.;;for dea11ng with work s1tuat1ons, 1mpersona11ty of 1nter persona1
"'viig:re]at1onsh1ps and se]ect1on for emp]oyment and promotion based upon e

'.i'techn1ca1 competence

o *‘-_'3‘7'1-}_‘ e

Ha11 f1rst tested the hypothes1s that organ1zat1ona1 d1v151ons v

'—,‘or departments (hor1zonta3 cross- sect1on) whose tasks are 1ess un1form';:;',“
:”ihfand rout1n12ab1e are s1gn1f1cant1y Iess bureaucrat1c in- a]] d1mens:onsi

e fthan the departments in wh1ch tasks are un1form and eas11y rout1n1zed R

| The hypothes1s he]d for on]y three of the d1men51ons author1ty, .

'=Z.jd1V1s1on of labour, and presence of externa] procedura1 spec1f1cat1ons;z :

-He then tested the same hypothe51s for h1erarch1ca1 1evels

.7(vert1ca1 cross- sect1on) by group1ng the part1c1pants 1nto two groups. L
'dexecut1ves and non- executives. The resu]ts showed that execut1ve |
"55-a]evels operated in a less bureaucrat1c fah1on in terms of the emphas1s'

on h1erarchy, division of 1abour procedures, and 1mpersona11ty

3. Woodward (237) exp]ored systemat1ca11y the re]at1onsh1ps between

technology and variations in organ1zat1ona1 structure. She

‘-grouped 100 manufactur1ng firms din South East Essex a]ong'a scale of

“techn1ca1 comp]ex1ty“ rang1ng from unit or small batch product1on '

3(1eas techn1ca11y complex), through 1arge batch or mass product1on,

to cont1nuous flow or process product1on (most techn1ca11y comp1ex)

. She then exam1ned the structural character1st1cs Some of her

- f1nd1ngs that are of part1cu1ar 1nterest are:

a) There was no S1gn1f1cant re]at1onsh1p between techno]og1ca1 mode

and organizational size.

‘~.'b) The number of levels of authority in an organization_{ncreased

~ with increasing technical complexity:

¢) The ratio of managers and supervisors to total personnel increased

e et = rain b Ay < g mrm o x| ey s oL _



L w1th 1ncreas1ng techn1ca1 comp]ex1ty

E ‘d) F1rms at. both ends of the scale of techn1ca1 comp1ex1ty were more: r":i

rjf11ke1y to be character:zed by "organ1sm1c systems“ (*) than f1rms L

. in the: m1dd1e range of the scale.

o 1;4, Ina. theoret1ca1 approach to organ1zat1ona] systems, L1kert (239) __.'

concludes that, an organ1zat1on shou1d be outstand1ng 1n 1ts per-l'

8 fformance if 1t has the "over]app1ng group" form of structure (1oya1,

_*,effect1ve groups w1th h1gh performance goa]s, 11nked to each other o
“t.by means of people who hold over]app1ng membersh1p), effect1ve _._‘

_iucommun1cat1on and 1nf1uence decentra11zed and- co- ordtnated deC1s1on- -

- hfnnk1ng, and h1gh performance goa?s coup]ed w1th h1gh mot1vat10n.

'¢.pA1though the source of the information is not c]ear, L1kert c1a1ms B

that data “wh1ch were a]ready ava11ab]e" have been used to test this
. theory. Resu]ts 1nd1cated that organ1zat1ons W1th character1st1cs -
 cited above gave h1gh performance. | |
3A5; Carzo & Yanouzas (240) tested tal? and flat organ1zat1on

; structures for’ the1r effects on group performance ComparisonSJi
of performance on the" t1me taken to complete dec1s1ons showed - no -
51gn1f1cant difference between: ta]l and flat organ1zat1on structures.
It took longer to process dec151ons through the severa] 1eve1s of a it
"‘t tall structure, but groups w1th f]at organ1zat1on took more t1me to
reso1Ve conf11cts and to co-ord1nate efforts Ta]] organ1zat1on
structures were super1or on two other measures of performance profits

':and rate of return on revenues. Apparent]y the greater number of

(*) Burns & Stalker (238) define two ideal types of organization: The
~ "organismic system" is characterized by such features as less
formal definition of jobs, greater emphasis on adaptability, and
communications along the hierarchy tending more to take the form
of consultations -rather than. commands. The "mechanistic system”" .
- is the oppos1te S o ' >




d_ievels in the ta11 structure prov1ded for more frequent eva]uat1on of o
_f‘dec1s1ons and better performance on these two var1ab1es | SR
T;5 E1senstadt (241) ma1nta1ns that var1ous 1nterna1 structura1 aspects
3 of organ1zat1ons, as we]] as the1r dev1at1ons from the ideal type flfdjd‘j

i‘of bureaucracy are systemat1ca1]y re]ated to the1r goa1 or1entat1ons SRR

f;He c]ass1f1es organ1zatlons 1nto three groups 1n relatzon to the1r

] ddgoa]s econom1c, soc1o-po]1t1ca1, and cu]tural (*) | He fol]ows by

o jiai'c1a1m1ng that the extent of spec1a11zat1on and of d1v1s1on of Iabour |
-are. greatest in. econom1ca11y ortented organ1zat10ns, 1ess in. the

B ;gfj:fcu]tura11y, and Teast 1n the po11t1ca11y or1ented organ1zat1ons " He

' ”'be11eves that the 1nterna1 structure of econom1ca11y or1ented orga—~=‘7"‘

'”‘_zat1ons has usua11y a re1at1ve1y sharp demarcat1on between the a“';f t'f ":J
:pol1cy-mak1ng, manager1a1 adm1n1strat1ve, and techn1ca1 ro]es, and ”f_fi_ .”J
'”_afthat different types of spec1a11zat1on and sk1]1 are requ1red on each ‘ |
.ulevel, and over]app1ng is very 11tt1e.‘:' __.' |
o B]aukensh1p & M11es (243) studied the relat1onsh1p between three
: structural-variabies, name]y, h1erarch1ca] pos1t10n, organtzat1on'
| Vs1ze and span of control, and five dimensions of managerial dec1s1on-'
ﬂ". behaviour, name1y, perce1ved influence on super1ors, autonomy from

super1ors, reliance on subord1nates, persona] 1n1t1at1on, and final

'choice' They exp]ored the subject for 190 managers 1n eight dlfferent

.companies engaged in Tight manufactur1ng They found that the

(*) Eisenstadt's classification of organizations in relation to their
goal orientations is rather similar to the typology proposed by
© Etzioni (242). Etzioni admits that organizations sometimes serve -
more than one function, but agrees with Eisenstadt that one func-
tion usually dominates, and that therefore it is possible . to
classify organizations according to their primary function..
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‘iﬁf,ih1erarch1ca1 pos1t1on of a manager was the most 1mportant deter-:i

iii}affm1nant of his dec151on behaV1our.‘ Span of contro] was found to be e

.;jlirelated to decms1on behav1our only to the extent to wh1ch a manager a
"'E;re]1ed on subord1nates in has dec151on-mak1ng 0rgan1zat1ona1 s1ze o

s ~-had a d1fferent1al effect depend1ng ma1n1y on the manager 3 pos1t1on' Ly

f*1n the h1erarchy | _ f _ h 5 . -_l ..,

'J’-,'f 8. Carzo (244) exam1ned the effects of standard1zat1on on groups o

requ1red to make dec1s1ons on re]at1v1ey complex problems by t:‘.;'

. 'compar1ng the1r performance He carr1ed out tests on laboratory
'ﬁ::groups wh1ch he def1ned as t1ght, 1oose-wr1tten, and 1oose ora] )
'”:elThe ev1dence, at the end, 1nd1cated that the dlfferent structures had
_'1n1t1a]1y d1fferent effects on groups exposed to the same prob]em
-lh dEventua11y, however, all groups, regard]ess of structure reached a
”',‘h=1eve1 of performance that was approx1mate1y the same -w |
;9, Pondy (245) tested his mathemat1ca1 mode1 wh1ch g1ves the _
' re]at1onsh1p between “adm1n1strat1ve 1ntens1ty“ (number of managers,
_profess1onals, and c]er1ca1 workers d1v1ded by the number of craftsmen,
'r.:operat1ves, and 1abourers) and a number of organ1zat1onal character1s-_-
- tics (51ze, funct1ona1 comp]ex1ty; ownersh1p and contro?) by ana?ys1ng__'
) d:data col]ected from 45 manufactur1ng compan1es 'He'aSSUmed'that"

'“adm1n1strat1ve 1ntens1ty“ was set so as to max1m1ze prof1ts, or more

genera]]y, to maximize- the dom1nant managers' utility function. He
-rfound that "administrative 1nten51ty“ decreased as organiaation size
-'1ncreased and that 1t 1ncreased w1th 1ncreas1ng funct1ona1 comp]ex1ty'
'gand separatlon of ownership and management. .

510; ‘Bridges; Doy]e & Mahan (246) hypothe51zed that. h1erarch1ca11y

B d1fferent1ated groups would exh1b1t less r1sk tak1ng behav1our,

.”be less eff1c1ent, and be ]ess product1ve than h1erarch1cal1y 1ess '




. “ﬁi}ffdffferentiated‘groups.: They tested these hypotheses on the staff of
”-57710 schools and found that resu]ts conf1rmed a]l three hypotheses

'“Jt5r11,i chandler (247) makes a hxstor1ca1 ana1y51s of basxc management

‘lr'there 1s a c]ose connect1on between the nature of a company s bus1-‘{
f7o.ness and 1ts adm1n1strat1ve structure He shows that those f1rms ,ffb-rit'57¢
Thviproduct decentra11zat1on, that compan1es produc1ng a re1at1ve1y res-frfr'
J"i:etr1cted 11ne have decentra11zed on a funct1ona1 or geograph1c bas1s,h:;f?s"
" and that market-0r1ented f1rms tended to decentra11ze on a goegraph1c2;h -
:“:‘bas1s. | B | ' . |

- ;_}Z;j After a cr1t1cal exam1nat1on of var1ous aspects re1ated to

;.whose act1v1t1es cross establtshed 1ndustry 11nes have tended toward .‘,“r’””

f,?{ structures of large Amer1can corporat1ons and conc]udes that

‘:'~: spec1a11zat1on F1sch (248) . concludes that the 11ne-staff set up .

s obsoIete and that the "funct1ona1 teamwork“ concept would result

in much better management._

u']3,_ St1nchcombe (194) makes a comparat1ve analys1s of bureaucrat1c |

and craft administrat1ons by conslder1ng.var1ous statistics. He-d"

lCOHCIUdeslthat'b”réaucracy isia sub-type of rationa] administration.
~This 1mp11es that an organ1zat1on 1nvo]ved in, say, mass product1on, o

may certa1n1y be bureaucrat1c, but not all of 1ts character1st1cs are=;r

d1st1nct1ve of bureaucracy

'3]4 Peabody (249) examines: wr1t1ngs by weber, Urw1ck S1mon Bennis,

and Presthus who have contributed to the theory of organization

"~ by wr1t1ng about bases of author1ty._ He f1nds that there 1s consi-

' ‘derable consensus desp1te the d1fferent term1nolog1es used and then

-‘; deve]ops his own form ana]yt1ca1 types of author1ty re?at1ons._

- a) authorlty of 1eg1t1macy,
jb) author1ty of pos1t1on,




: ﬁ;ff3?6f'd”'ﬁ"

'“"ic) author1ty of competence,uand .fbfﬁ”trnﬁd't e ST
I f}d) author1ty of person._.,j.”_"'” o : B L
Peabody tested this typology on 76 members of 3 pub11c serv1ce hrT;i.
R agenc1es and found 1t qu1te usefu] for order1ng percept1ons of o
._712 dauthor1ty " He a]so found that 1nteract10ns between super1ors and .
"h'subord1nates conta1ned elements of aTT four types of author1ty, _
: ”a]though the re]at1ve 1mportance of each seemed to vany from person‘ .
I%‘f.;to person as weTT 'as from organ1zat1on to organ1zat10n | |
:'jij,;fg"1-\1s Cowan (250) carrled out a survey of 28 pub11c schoo]s by means *:
Rt ‘ _‘; of quest1onna1res and 1nterv1ews to f1nd out patterns of orga-
‘f.nuzat1ona1 conf11ct The f1nd1ngs 1nd1cated that s1ze, speC1a11za—.
"t1on, h1erarchy, compTex1ty, staff add1t1ons,‘and heterogene1ty were‘_
Ire]ated to confTTct that partfcipation {h'thé authority system'and'
g.cohes1veness of peer group re]at1ons seemed to be conduc1ve var1ab1es
fac1]1tat1ng conf11ct, and that exper1ence and cTose superV1s1on
"seemed to be 1ntegrat1ve var1ab1es
16. Hage (251) def1nes four “organ1zat1ona1 means“ (comp]ex1ty or
o spec1a11zat1on,_centra11zat1on or h1erarchy of author1ty,

' forma11zat1on or. standard1zat1on, and strat1f1cat1on or status system)

'_Tand four "organizational ends" (adapt1veness or fTex1b1]1ty, product1on
or effect1veness, eff1c1ency or cost and job sat1sfact1on or morale).

| He then 1nterre1ates these variables in seven bas1c propos1t10ns as

- suggested by the theoretical wr1t1ngs of weber (the first three
propos1t1ons), Barnard (the second ‘three}, and Thompson (the.last one)
a) The h1gher the centralization, the h1gher the product1on

e b) The hagher the formal1zat1on the higher the efficiency

c) The‘h1gher the centralization, the h1gher the formalization

~d) The.higher the stratification, the higher the production




ﬁ'%t%j;5e) The h1gher the strat1f1cat1on, the 1ower the Job sat1sfact1on

o f) The h1gher the strat1f1cat1on, the 1ower the adapt1veness

;ft?‘:g) The h1gher the comp]exaty, the lower the centra11zat1on

Hage used these seven prop051t1ons to derlve 21 corolIar1es o

| ft:and to def1ne two 1dea1 types of organ1zat1ona1 systems He tested -

'-this ax1omat1c theory cons1st1ng of 29 hypotheses aga1nst a number of

"f.f.iresearch stud1es and found that it rece1ved cons1derab1e support

R f.'17.i In the 1nvest1gat1on of a s1ng]e factory seen in the 11ght of

Max Weber s theory of bureaucracy, Gou]dner (252) suggests a e
.typoIogy of bureaucrat1c patterns pr1nC1pa11y based on. the degree of
"~ tension and. conf11ct assoc1ated with the different patterns The
"*fb.three types are : Pun1shment centered bureaucracy, representat1ve ‘_.

‘-rbureaucracy, and mock bureaucracy. .
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"””f% C]a551f1cat1on of 30 organ1zat1ona1 stud1es under bureaucrat1c :

7{.'d1mens1ons

_ E The organ1zat1ona1 character15t1cs (See Chapter III Sert:on 5
{-f Chapter v, Sect1on 4, and Append1x K, Part 4) used 1n th1s study were

’r'adapted from a research study carrIed out by the Adm1n1strat1ve

]
N

:fhf”Research Un1t in the Un1vers1ty of Aston in B1rm1ngham._ As reported

B in the series of articles by Pugh et a] (181 ]37 188 139) H1ckson :_-.‘j

‘het al (190), and Inkson et al (191 192 193), the Adm1n1strat1ve

o Research Un1t used s1x bureaucrat1c d1mens1ons to def1ne the1r own

R _var1ab1es spec1a11zat1on, standard1zat10n forma11zat1on centra-

“11zat1on conf1gurat1on, and adapt1veness. Th1rty organ1zat1ona]

- fstud1es have been c1ass1f1ed accord1ng to the bureaucrat1c d1mens1on(s)

o they have used 1n the1r ana]yses Th1s g1ves an 1nd1cat1on of how -

‘these d1mens1ons are re]ated to each other and to var1ous other

‘ characterlst1cs.




CPart 1

"f*@},f;SpeC1a11zat1on°~-oy

P.F. Drucker (253)

f}.Two tank manufactur1ng plants USA. e |

:The p]ant w1th Tow spec1a11zatxon exceeded regular]y 1ts _{-

fdproduct1on quota, had a 1ower Iabour turnover, had lower ‘f'..

'absentec1sm, had 1ower acc1dent rate, had more sat1sfactory

'fﬂlabour re]at10n3.:..7‘5:5:‘nf@g,yu31th"

H. Buley,(254)

4"5-3.47‘Schoo1s,.USA" |
'Adaptlveness corretated pos1t1ve1y w1th spec1a11zatlon, but |

;ilnegat1ve]y W1th eff1c1ency '

~ C.R. Walker (86)

‘":An IBM factory (shop- f]oor) USA

) Measures taken for keep1ng down specia]ization resu]ted infa

better sat1sf1ed work1ng force, Tower costs of product1on,
higher qua11ty of products.
M. Da]ton (255)

: Theoretical

Spec1a11zat1on underm1nes hterarchical author1ty

"d D. E1110tt (256) - ,
‘Detr01t Ed1son Company (OffICE) USA

-.Over spec1a11zat10n was. assoc1ated w1th 1ncreased costs, created

dup11cat1on, caused monotony of Jobs, did not ut111ze comp1ete1y
the 1nte11ectua1 ab1l1t1es of each emp]oyee. |

P Lazarsfeld & W. Th1e1ens Jr (257)

70 co]1eges, USA.

Low. centra]1zat1on was re]ated to h1gh spec1a11zat1on and Iow

”eff1c1ency



s Udy Jr. (253)

Non 1ndustr1a1 organ1zat1ons USA

*More centra11zed organ1zat1ons were more 11ke1y to have low o
e'spec1a11zat1on and h1gh strat1f1cat1on. ;; _lr'

. iM JanOW1tz (259) SR

;>M111tary forces USA | B - :

' Increa31ng adopt1on of new programmes and techn1ques led to

* 1ncreased spec1a11zat1on and resu]ted in a decentra]1zat1on -
e.of dec1swon mak1ng '

. J. Hage (260)

f_Commun1ty Hosp1ta15, case. study, USA

B .Introduc1ng changes was eas1est in those departments that had

U adapt1veness

10.

‘the h1ghest degree of spec1a112at1on and a h1story of "

R.H. Hall (195)

:'L1terature survey, USA

Centra11zat1on had a h1gh corre]at1on with forma11zat1on and a

lower corre]at1on wuth spec1a]1zat1on which in turn had -almost

'l_no corre]at1on with forma11zat1on._'

.

L.R. Pondy (245) o | '_ SR R

: 45 Manufactur1ng companies, USA.

o “Adm1n1strat1ve Inten31ty" (the number of managers profess1onals

o and cier1ca1 workers d1v1ded by the number of craftsmen,

'operat1ves and 1abourers. It is set so as to maximize prof1ts)

. decreases as organ1zat1on size 1ncreases It 1ncreases with

1ncreas1ng functional spec1a11zat1on and separat1on of ownershlp

and management. l S E




Colagee

S mree

V'Standard1zat1on

| j1._'__P. Harr1son (261)
if'ffBapt1st Church USA B o
:c:hhAbsence of standard1zat1on caused low effect1veness.:”'.-”
'72._.R Carzo Jr. (244) .'_ :L ' |
| ;;Laboratory exper1ment on smal1 groups i

-

i-A]] groups, regardIess the degree of standard1zat1on reached a- '

‘ :31eve1 of performance that was approx1mate1y the same




B Forma]1zat1on°

T .

';'J Tsouderos (263)

liVoluntary organ1zat1ons, USA

S L1pset (262)

uAn agr1cu1tura1 organ1zat1on case study, USA
.Adapt1veness was reduced in centra11zed and forma11zed

?rorgan1zat1on. o

‘e'Increases 1n forma11zat1on resu]ted 1in ra1s1ng 1arger amounts of |
:funds (h1gh product1on) and. lower costs but membersh1p dropped
P Harr1son (261) |

"fBapt1st Church USA | |

A-Low centra11zat1on and low forma11zat1on were assoc1ated w1th Tow
"effect1veness._‘“ _ - ”
‘A Bavelas (264) S

: Laboratory expertments on sma11 groups USA.

-Centra11zat1on 1ncreased product1on, eff1C1ency, and forma11zat1on, _e

'-wh11e 1ower1ng JOb sat1sfact1on among the- 1ower rank1ng members

P. B]au & W. R. Scott (70)

“Literature survey, USA.

High forma11zat1on was aSSOC1ated with h1gh centra11zat1on h1gher

'”‘product1on h1gher product1v1ty, but Tower JOb sat1sfact1on and ‘

' h1gher levels of turnover.

M. Zald (265)

FiVe Correctiona1'institutions; USA.

' The structure was more decentra11zed when forma11zat1on was h1gh

' and the more decentra11zed organ1zat1ons had 1ower eff1c1ency




liguﬁff;384f;d‘;;Tﬁa];ﬂi;“;j'?d?fjﬂawa

R Carzo Jr. (244)

‘T? :j Sma]l groups, 1aboratory exper1ment

”-A11 groups reached a level of performance wh1ch was the same;'}ff.,:
"regardless the 1eve1 of forma11zat1on. fzf~:'“ '

- R H. Kall (195) BE. '

rfL1terature survey, USA

"*;gf“Centra11zat1on had a h1gh correlat1on W1th formal12at1on and a‘

"}lower corre]at1on w1th spec1a11zat1on wh1ch 1n turn had a]mostwl_-i

:f;'no corre]at1on w1th forma11zat1on.‘



" Centralization:

.

"~ Same results as Bave]as,

;S. L1pset (262) - ] o

'”An agr1cu]tura1 organ1zat1on case study, USA |

ddAdapt1veness was reduced in centra]1zed and forma1lzed organ1zat10ns.ﬁ

N, Morse & E. Re1mer (266) et |

_;%Two departments in an organ1zat1on | _ _ S
hiCentra11zat1on resu]ted in a h1gher rate of product1on but a 1ower .
-rate of Job satlsfact1on. o | '

. S L1pset M. Trow & J. Co]eman (267) o |

. Internat1ona1 typograph1ca1 un1on case study, USA.

L fdeow strat1f1cat1on caused a- 10w level of centra11zat1on

H. Leavitt (268)

"Sma11 groups in,-USA.] -

P, Lazarsfe1d & w Th1e1ens (257)

70 colleges, USA

‘Low. centra}1zat1on was related to h1gh spec1a11zat1on and low

eff1c1ency,

P;-Harrison (261)

' Bapt1st Church USA.

: Low centra]1zat1on and lTow forma11zat1on were assoc1ated with

. 1ow effect1veness

M. Janow1tz (259)'

_ Mi]itary Forces, USA.

Increas1ng adapt1veness was 1ead1ng to 1ncreas1ng spec1a]1zat1on :

‘and resu1t1ng in a decentra11zat1on of decision mak1ng



8

Coocme

S. Udy Jr. (258)

| "';Non-1ndustr1a1 organ1zat1ons, USA

A 'Z‘Centrallzat1on 1ncreased product1on, eff1c1ency, and forma11zat1on '

.

"*t ‘More. centra11zed organ1zat1ons were more. 11ke1y to have 10w __:[fﬁf‘
Bt 7speC1a11zat1on and h1gh strat1f1cat1on o ‘ |
‘;A Bave]as (264) o

'JLaboratory exper1ments on’ sma]] groups USA

| 'l15wh11e 1ower1ng Job sat1sfact1on among the 1ower rank1ng members

A M Cohen (269)

'.)Sma]l groups, 1aboratory exper1ments

1.

BEER TR

":‘i Re1nforces results by Bave1as and LeaV1tt

M. Zald. (265) | t

" Five Correct1ona1 Inst1tut1ons USA. |

lThe structure was more decentra11zed when forma11zat10n was- h1gh,
'Tand the_more decentra11zed organ1;at1ons had lower eff1c1ency..

12,

P. Blau & W.R. Scott (70) :

Literature survey, USA

H1gh forma11zat1on was assoc1ated with h1gh centra11zat1on, :

higher: product1on, h1gher product1V1ty,-but lower Job-sat1sfactionn
~ and higher Tlevels of turnover. - - | |

1.

J. Hage (260)

>

Community Hospita1s “case study, USA.

' Introduct1on of a new department 1ed to the decentra11zat1on of _
decision mak1ng and 1ncreased costs

" R.H, Hall (195)

Literature survey, USA
Centra11zat1on had a h1gh corre]at1on with formal1zat1on and a

lower corre]at1on w1th spec1a11zat1on wh1ch in turn had almost

'no correlat1on w1th forma112at1on.




S

'dhiﬁ:”Conf1gurat1on

" part.5:

"°*,] Case study, USA

H. Ronken & P Lawrence (270)

Status d1fferences severe]y restr1cted commun1cat1ons and

‘f1owered Job sat1sfact1on

S. Llpset M. Trow & J. Co1eman (267)

thnternat1onaT typograph1ca1 un1on, case study, USA
:Low strat1f1cat1on caused a 1ow 1eve1 of centra]1zat1on

5. Udy Jr. (258)

‘-]Non 1ndustr1a] organ1zat1ons USA

-(_More centra11zed organ1zat1ons were more 11ke1y to have low ji
,:spec1a11zat1on and h1gh strat1f1cat1on.l-

P. Blau & w R. Scott (70)

'L1terature survey, USA.

~ Status d1fferences tended to reduce cr1t1c1sm of the 1deas of .

those super1or in. power and prest1ge

“R. Likert (239)

Data not clear.

, Companiea whichihad."oyerlapping group” form of structure (linked

'to-each other by people who have overIapping membership), effeCtive

commun1cat1on, decentralized and co- ord1nated dec1s1on mak1ng and

h1gh performance goa]s coup]ed with high mot1vat1on were- a11

_ above average performance companies.
CE.M. Br1dges, W.J. Doyle & D.J. Mahan (246)
'Ten schools, USA.

. H1erarch1ca11y d1fferent1ated groups exh1b1ted less r1sk tak1ng .

behav1our, were. 1ess eff1c1ent and 1ess product1ve than

_h1erarch1ca11y less d1fferent1ated groups.



“R Carzo & J. N Yanouzas (240)

- "388? o S

L V B1aukensh1p & R E. M11es (243)

‘-_f‘190 managers in 8. 11ght manufactur1ng compan1es USA

' The h1erarch1ca1 pos1t1on of a manager was the most 1mportant : r;" L

determ1nant of has dec1s1on behav1our.' Span of contro] was

found to be re]ated to the extent to wh1ch a manager re11es on

"subord1nates in h1s dec1s1on makang

‘Small groups.

:,K_Ta11 organ1zat1on structures had h1gher prof1ts and return on

‘revenues than f]at organizations. Compan1es of performance on -

-‘the t1me taken to comp]ete dec1s1ons showed no S1gn1f1cant -

d1fference between ta11 and f]at 0rgan1zat1on structures



g f:i"Pa‘ri'i"6:_',_':f‘.j

':?_e'F]exihi1ity'er edeptiveneeefg_f} o
H. Bul e_y. (254) |
f:47 schooTs USA

=";eAdapt1veness correTated pos1t1ve1y w1th spec1a11zat1on, but

g negat1ve1y w1th eff1C1ency

L Coch & J French Jr. (171)

' RyJama factory, exper1menta1 case study, USA _
‘;,Low Jjob sat1sfact1on 1ed to res1stance to change, 1mp1y1ng Iow
-]-adapt1veness | A -

. S. L1pset'(262)

'i-r.ifAn agr1cu1tura1 organ1zat1on case study, USA

‘,”Adapt1veness was’ reduced 1n centra11zed and forma11zed organ1zat1ons

:B Georgopou]os & A Tannenbaum (271)

32 organ1zat1ona1 units of a bus1ness organ1zat1on, USA

' Adapt1veness highly corre]ated with the lack of-stra1n betneen

B snpervisor and employees; but eorhelation with_Volume'of

production'was lower.
M. Janow1tz (259)
M111tary Forces USA

-Increa51ng adapt1veness was leading to increasing specialization, . -
ﬂ‘and resu1ted in a decentra11zat1on of dec1s1on mak1ng

J. Hage (260)

o Comnunlty Hospitals, case study, USA.

'_Introduct1on of new department led to the decentra]1zat1on of

‘ .dec151on making and 1ncreased costs. Introduc1ng changes was o

| ea51est in those departments of the- hospltal that had the h1ghest- '

‘degree of spec1a11zat1on and a h1story of adapt1veness.
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PR IIPART 1

Is your company

-ela) A pr1vate company
;f;b) A publlc company

: Nhat is the number of proaects undertaken at, the moment?ﬁ"

.;fwhat is the k1nd of Job genera]]y undertaken’ (T1ck both;_;f'”
_.i1f appropr1ate) . PR e
: Aa) Bu11d1ng

‘;b) C1v11 Eng1neer1ng | 5 _

".Nhat is the k1nd of contract genera11y undertaken? -'
fna) Open tenders | | |

b) Negot1ated contracts

¢) Speculative bu1]d1ng,
d)'Others ' SR
What is the geographiCE1'1ocotion'of the jobs carried out

by your conpeny?

a) Local

b) Nat1ona1

c): Internat1ona1

A

what is the po11cy of the company 1n regards to expanS1on?;

a) To expand in the present field

b) To expand in new fields
¢) Not to expand

Does the company offer Tow bids for prestige neesons?

~a) Yes

b) No

e by g m e g kA V- a®



- When was the company founded? . .0

..2P1ease 1nd1cate the approx1mate contract va1ues of the arges

"'5; and sma]]est JObS be1ng undertaken at present by your company;;_“

" a) Less than £10,000

o ]‘jb) £10,000 - £100tooo

” ”V“t_c) £100,000 - g1, 000, ooo '?3-j:-1 '{)jﬂg;:;f'jf';_"'

'fi-d) Larger than £1,000,000

0.

'_Equ1pment and mach1nery that can be used on a construct1on
"f_frsite are grouped be]ow in f1ve categor1es P]ease 1nd1cate

": the approx1mate percentag e of each group wh1ch 1s 1n use’ 1n ‘

. your company..,

. Hand tools

. tampers, welding equipment, and the 1ike)
“'Light equipment - (Hoists, small concrete .

'l11.,fP1ease 1nd1cate what sort of qua11ty evaluat1on is general]y

" cranes, large concrete plants, and the 11&_1
~ Special_{(Non-standard} eou1pment

Percentage used

Manual machines (Jackhammers, V1brators, o

mixers, small lorries, and the like)
Heavy equipment (Buildozers, scrapers,

Total = 100

: carr1ed out7

) .a) Fu]l qua11ty control by a re51dent s1te eng1neer(s), over

'.. all. aspects of the construct1on, at regu]ar 1nterva]s.

“]yb)_Part1a] quality control over certain aspects on]y, and/or

12.

“from tlme to time.

| c) Qua11ty eva]uat1on at the end of the proaect
How was the company founded or1g1na11y?

"a) By an ex1st1ng organ1zat1on

b) Persona11y, not by an ex1st1ng organ1zat1on




‘what is the status of the company?-fii-f v

ffa) Pr1nC1pa1 un1t s, 1ndependent of any 1arger group, but,rf‘fyf'i:iaﬁ;f

may 1tse1f have subs1d1ar1es or branches = L

"i:‘b) Sub51d1ary un1t Is part of a 1arger group, but, has 1ts

”_ own lega] 1dent1ty (e gd., own Board of D1rectors)

'c';fc) Head Branch un1t._Is the maJor operat1ng component of the '

parent organ1zat1on, but has no separate ]ega] 1dent1ty

“'e”d) Branch un1t Is an operat1ng part of the parent organ1za- L

14,

b 5% - 29% of own1ng group

t1on wh1ch does riot sat1sfy the preced1ng cr1ter1a.

What is the number of- emp]oyees in the company, expressed as
'a percentage proport1on of the tota] number of emp10yees in.
“the owning group? |

:‘a) Under 5% of own1ng group

- c) 30%-- 89% of own1ng group
‘-d) Over 9}% of own1ng group _
15."A funct1on is def1ned as "spec1a112ed“ when at 1east one _

) person performs that function and no other funct1on. Please

1nd1cate, in the fo]ToW1ng list of act1v1t1es, those wh1ch

.are specqa11zed" in your company

Ja) Develop, Ieg1t1m1ze, and symbolize the organ1zat1on S j

charter (Publ1c relat1ons advert151ng, etc )

- b) D1spose of, distribute and service the output (Sales,

serv1ce, customer comp1a1nts, etc )

_ c) Carry output and resources from place- to place (Transport)

o d) Acqu1re and a1locate human resources (Employment, etc )

e) Deve]op and transform human resources (Educat1on and tra1n1ng)

f) Maintain human resources and promote their 1dent1fication

Lot



w1th the organ1zat1on (Ne]fare, med1ca1, safety, magaz1ne,"f”’ S

sports, soc1a1, etc. )

e -,;g) 0bta1n and control mater1als and equ1pment (Buy1ng, mate-'d' . {

r1a1 control, stores, stock contro], etc )

'h) Ma1nta1n and erect (for ouwn use) bu1]d1ngs and equ1pment

(Ma1ntenance etc )

o 1) Control the workflow (P]ann1ng, progress1ng, etc )

- J) Record and contro] f1nanc1a1 resources (Accounts wages, ;,’f

| costs, etc )

o k) Control the qua11ty of mater1a1s equ1pment and outputs '

1) Asses and dev1se ways of produc1ng the output (Work study,

16.

(Inspect1on, test1ng, quantity survey1ng, etc )

]_ operat1ona1 research rate f1x1ng, method study, etc )

: m) Devise new outputs, equ1pment and: processes (Research and

: Deve]opment)

. n) Develop and operate adm1n1strat1vo procedures (Reg1stry, _

f1]1ng, stat1st1cs organ1zat1on and methods , etc )

0) Dea] with the ]ega] and insurance requ1rements (Lega],_‘e
reg1strar, 1nsurance, 11cens1ng, etc.) |

p) Acqu1re 1nformat1on on the operat1ona] f1e1d (Market
research)

How many ro1e-def1n1ng documents, such as an organization

chart are pr1nted for use w1th1n the company7

a) None o

" b) One

c) Two:ﬁ‘

* d) Three

e) Four or more



19.

20.

:t 21.

‘h,To whom are these documents d1str1buted?f_”'

e{a) None B

ff,b) The-Chief EXecutine on1§"'“ SR

';iha) None |
:.h.b) Few employees | |

nc) Many emp10yees A;'ffehh:”},: R
d) M'l emp1oyees ;

. _Who are g1ven a copy of the organ1zat1on chart? ‘n,3f"

c) The Ch1ef Execut1ve plus one other execut1ve :

'd) The Ch1ef Executwve p]us all or most Department Heads 3

Are any operat1ng 1nstruct1ons such as task’ descr1pt1ons,

labour, p1ant and mater1a1 requ1rements, expected task dura-

. tions,. g1ven to stie staff?

a) Yes '

Are written terms of neference or'job descriptions'given to:

a) Direct workers -~

~b) Gangers
- ¢) Site. Managers and/or offlce staff
id) Ch1ef Execut1ve

;Is there any‘"Manual o% Proceduresf in use within the'company?

a) Yes

'b) No -

22,

. Are the main pol1c1es of the company written down and cir-

culated?

'-~a) Yes

b) No




: hﬁ't-397¥i "

Are productlon schedu]es or programmes used’

_‘h Jh‘.a) Yes
SN

Are any Research and Deve]opment programs and/or reports { .

’:jf prepared and c1rcu1ated w1th1n the company? ‘;'5 ;

.b) No

S 5525§:,P1ease 1nd1cate thCh of the fo]IOW1ng act1v1t1es are dec1ded o

A(¢rat a 1eve1 of author1ty within the organ1zat1on s own: struc-'r.

_ture, and not at a hlgher 1eve] of author1ty (such as a parentd]'

' 'r'?organ1zat10n)

a) Qua]1f1cat1ons and number of S1te personnel

'b) Appo1ntment of s1te staff from outs1de the company

-:c) Promot1on of site staff

d) Sa]ar1es of s1te staff o ﬂj S S

e) To spend unbudgeted or una]]ocated money on capttal 1tems
':f) To spend unbudgeted or una?]ocated money on revenue items

.9) what type or what brand of new equ1pment to be used

h) To undertake a new type of Jjob

'-‘1) To determ1ne market1ng terr1tor1es covered

) The extent and type of the market to be aimed for

' k) The cost1ng system :

:_1) What sort of control and 1nspect1on to be used

m) whether to use work study
n) D1sm1ss a site staff member

0) Training methodsrto.be used

'p) Buying procedures

~ q) Which suppliers or materials to_be'used_




"f'r) khat and how many welfare fac1]1t1es to be Pr0V1d9d

'-fﬂ;;s) The pr1ce of the output

le_‘t) To a]ter respons1b111t1es/areas of work of spec1a]1st
f._ department R _' " o  _ R
t”u) To alter respons1b111t1es/areas of work of 11ne depart~:? ”

o v) To create a new department

rfw) To tender for a new JOb




PART II

“7ff‘51; S1nce when 1s Network Ana]ys1s belng used by your company? e T

P]ease t1ck those of the fo11ow1ng 1tems that are. 1n Common

k use in network app11cat1ons in your company P]ease 1nd1catei;i '- S
‘by a t1ck 1n the appropr1ate co]umn 1f they were used f1ve

Zzsﬁyears ago and, 1f you th1nk they w111 be used in’ f1ve year s ; !

'"fﬁjn;t1me

an_tLog1ca1 p]ann1ng only R
7. Planning and control dur1ng construction K

Breakdown of act1v1t1es by
— Trades'.
- — Resource types
« — Location of work

Updating:
: —-No updating
— When felt necessary
— Regularly: — Weekly
E - — Fortnightly
— Monthly
— Longer periods

_ ——~0n]y durations are updated.
' ——-Durat1ons and ]og1c are updated

Allocation of float:
— Earliest starts used
"—-latest starts used :
— Even distribution among activities -
- ~— Choice of certain activities
. — Arbitrary distribution as time goes by
-+ — Dictated by Resource Ana]yses




19661971

197& 71‘:.' B

Presentat1on of results for site use-
* " — Only network .~ ' ' o
“‘5ﬁ.——-0n1y bar~chart . transformat1ons of networks. -

" .— Networks and bar-chart transformat1ons
"o e Time~scaled networks. .. - SRR
. ——-Log1cf11nked bar-charts S

Computerlzed app11cat1ons-f'<=44¥;E?F4'“**” &
.. — Use of own computer -
— Use of ‘computer: bureaux

SRR Program developed within company
'*,.if‘-—-Standard package — ICL 1900 PERT.
o . —IBM 360 PMS"
.= IBM 1130 PCS - .~
— IBM- 1620 CPM -
— IBM 1620 PERT -
— Others

e Resource Ana1ys1s. . E
~— Carried out for whole prOJect ‘
= Carried out for parts of proaect

. - What is the cost of us1ng Network Analysis, expressed as a

.zfpercentage of the tota] prOJect cost?
'e)oo—ow
 b) 0.6 —2.0%5

. ¢) 2.1 - 5.0%

d) 5.1+ 4%
. Are there any concrete econom1c sav1ngs which Just1fy the

;_use of Network Ana]ys1s7

' “a) Always

b) Often
¢) Seldom.
“d) Never

“e) Don't know




'manual and computer1zed app11cat1ons?

Smaller than 75 act1v1t1es
Cro . 750= 150 act1v1t1es R
181 - "300 R
301~ 500 "

501 = 1000 _,,F ‘
1001 - 2000 . *
_ Larger than 2001 act1v1t1es

1 ft:f".ﬁ._'what are the cr1ter1a for computer1z1ng a network app11cat1on7 N
5 f: ) Spec1f1cat1on in contract c]auses ;‘ ll,
';-[,b) Number: of act1v1t1es 1nvolved (Please spec1fy)
c) Fam111ar1ty of s1te staff w1th computer pr1ntouts ‘
‘? h‘d) Fam111ar1ty of p]ann1ng staff w1th computers
'-f';_ e) Acceptab111ty of ant1c1pated computer costs ‘";“d
.ff f) Others (P]ease spec1fy) ' . o
-‘7;: Why was Network Ana1ys1s 1ntroduced in the f1rst place7-.

. -P]ease t1ck as- ‘many as appropr1ate

a) Trad1t1ona1 p]ann1ng techn1ques were 1nadequate . |
b) Someone in senior management supported 1t and pushed it
through | ‘ .‘ | |

c) There were compu151on clauses in contracts

- d) It was fashionable . |

“e) The computer of the company had some 1d1e t1me
f). Others (Please specxfy) | |
' 8.- Was' the f1rst Network Analysis carr1ed out
. a) Manua]]y |

~ b) By a computer program “

'5“;“5; .what are the sma]]est and 1argest number of act1v1t1es 1n fﬂ‘fff&Lf?Qfﬁ]f

‘ Manua] 'ComputeriZed'l?;I{' RE




. LfaWhen Network Ana1y51s was f1rst 1ntroduced

'*_7,:_ia;a) A]l staff concerned were tra1ned . o

fetffb) New staff was’ recru1ted -

) fc) The staff concerned knew a]ready about Networks B

'f~Are there any courses for the staff concerned w1th p]ann1ng, 'f

"?and app11cat1on on s1te7 A _'_" AL
| o Internal |’ External

~ Courses -’|.- Courses”’

" No courses
“Some courses
- Regu]ar courses

f. what is the status of : the P]ann1ng Department7 |

3f: a) Has dlrect author1ty

e 'b) Has 1atera] (consu]tat1ve) authorlty _'

“Is a d1fferent report 1ssued for d1fferent ]eve]s in the S
'management7 ' ' '
‘a)”Yes :

' b) No

Do you f1nd the time est1mated to be general]y

. a) Correct

-b) Pessimistic;
©) Optimistic - | |
Please t1ck those of the f0110w1ng who are genera]ly 1nvolved"'
in the determ1nat1on of time est1mates.
| a) The P]ann1ng Eng1neer _ |

b) The S1te Manager (Agent) .

¢} The Contracts Manager |

| d) Subcontractors ‘

.e) Material f1rms

f) Others (P]ease spec1fy)



f;;ff;**3:k'%1]5;“ what are the factors wh1ch determ1ne the degree of deta11

h'of a network?

"-:ua)_C11entrrequ1rements o

"_‘bj:Time limit for'ptanntng

hfic) Comp]ex1ty of the prOJect
5 l'd) Ability of the S1te Manager :
| - e) Ab111ty of the P1ann1ng Engtneer = s
:"nlf) Others (Please spec1fy) ‘7'fh5‘f:%i‘f;;,ff :;f;.;?~f“

o 16;j;Is the overa11 network broken down to sma]]er more deta11ed

‘t-networks7
a) Yes
h“; h):NQ R

‘_ 17. 'Can-you give.én everage'figure for the “cOst'oer ectivit'“ .
.80, the tota] proaect cost divided by the number of rea]
act1v1t1es7 : |
a).Less than-£1;0b0 N

" b) Between £ ooo and £5,000

c) More than £5, 000 _ |
- 18. Does the s1te staff know how much f]oat is assoc1ated w1th S

5-'each act1v1ty7

Yes |- No
Site Manager (Agent)| |
Foremen

- Gangers

‘:19.‘-15 1t your exper1ence that the f1rst network of a proJect

is cons1dered to be unre]1ab1e due to 1nsuff1c1ent 1nformat1on L
from arch1tects and/or consultants? N

a) Yes - '

' b) Sometimes



ClaNe
"d) Don't know _  ':

**&;-Zo.ffls any mu1t1 prOJect schedu11ng used?”“"’3:°"5 e
”la) Yes ' ‘

| }‘5b) No

"-;'”;ngIQ‘AAre any of the f011OW1ng used?

o

| . ] Yes | e
Visual disp1ay units ' ‘
- Graphical outputs

'ﬁfZZ;JfHow wou]d you rate your proaect planned by Network Ana]ys1s
B 1n general, in regards to the f0110w1ng Job character1st1cs7

‘ o H1gh Averaqe _bow |
Comp]ex1ty - )
Extent of repet1t1on ) -
.Flexibility
“Uncertainty

_ o Big |Averagel Smali
"Time limitations e :
Resource limitations

Financial limitations




"ieP]ann1ng Eng1neer7.':

;;;and the P1ann1ng Eng1neer?

PART o
.

Are regular meet1ngs he]d between the Slte Manager and the _:'

. : Yes. | No
- At pre-contract stage B

At planning stage _
. Dur1ng actual construction |

;.\How wou]d you rate- the relat1onsh1p between the S1te Manager :

e

( a) Super1or subord1nate forma] re]at1onsh1p (the PIann1ng

o Eng1neer be1ng the super1or)

. b) Super1or-subord1nate formal re]at1onsh1p (the S1te Manager_

be1ng the super1or).

-c) Non-formal friendly re]ationship:
.“what are the two most important preoccupat1ons of the Plan- '
ning Eng1neer dur1ng the p1ann1ng and 1mp1ementat1on phases -

.of a pr03ect when h1s relat1onsh1p w1th the Site Manager

' 1s cons1dered7 Please indicate first and second cho1ces;

‘a) Technical, professiona1 j

b) Administrative

_c) Hunan relations . |

“How often does the P]ann1ng Eng1neer take account of the
nS1te Manager' s 1deas (e g., ideas on the 1og1c on the pre-
‘sentat1on of the resu]ts, etc. )

a) Never : =

b) Seldom -
c¢) Often

&) Always



l't‘:"take" by the S‘te Ma"ager t0 d19est every aspect of Networkj7?Jg{“ff”V“'

» . Accepting.
.+ Tolerating:
.. Resisting
. Opposing -

 Enthusjastic

2 d) They learn’ very qu1ck1y

'.1Mhat 1s the P]ann1ng Eng1neer S att1tude towards the t1me |

'”'T:Tla) They never know everythlng about Network Ana]ys1s
b)) They are s]ow to. 1earn al], about it

"‘h'c) They are qu1ck enough to 1mp]ement 1t adequat]y after 2 '_ _l-'t"

a short t1me __,"

How wou1d you rate the att1tude of the P1ann1ng Eng1neer,‘_a

" the S1te Manager, and the Sen1or Management 1n regards to”h N

:""“changes“ in genera1 (techn1ca1, adm1n1strat1ve, etc )7

" Enthusiastic

~ Tolerating
" Resisting

P]ann1ng Eng ,_$1te Manager Sen1or Mgt.fj

Supporting

, How wou]d you rate the reaction of the Planning Engineer,

the S1te Manager, and the Senion Management in regards to

Network Ana]ys1s when it was f1rst 1ntroduced and now?

P}ann1ng Eng. | Site Manager Sen1or Mgt. . .

Then Now Then Now | Then | Now

Swporting | | .
Accepting :

Opposing

When a.Site Manager. is assigned to his.firSt:job’p1anned."

"‘by Network-Anaiysis: (Tick as many -as appropriate)'

a) He is chosen among‘those who are familiar with the. .

~ technique.




- -].threatened or enhanced in any way by the use of Network Ana-r

o ;N;1y31s 1nstead of a convent1ona1 techn1que? |

10.

':'e) They feel a need for Network Analys1s.

'zib) He is sent toa course (Interna] or externa])

iic) The techn1que 1s exp1a1ned to h1m br1ef1y before he starts Ce
d) He 1s sent for a wh11e to a 51te where Network Ana1y51s |
*'e) He part1c1pated in the dec1s1on to use (or not to use)

.A-Are the basic: secur1t1es (I1sted be]ow) of the S1te staff

work
1s be1ng used

Network Ana]ys1s 1n that part1cu1ar proJect.

~ Amount of pay
- Intensity of work . |
Promotional advantage

Threatened Enhanced Not Changed

Status of prestige

' a).They have'adeqoate knowledge of the technique.

'b)'Ihey oomerfrom'trade rather than university.
d) They have great practical site experience.

: f) They cannot do w1thout the help of the P]ann1ng Engineer.

';g) They are 1ncl1ned not to prOV1de 1nformat1on for Updat1ng

How would the Planning Eng1neer judge the S1te Staff 1nvo1vedf

in Network Analys1s7 (T1ck as many as appropr1ate)

c)hThey-éxb]bit_every'aspect-of‘Network Analysis. -

h) They tend to use their 1ntu1t1on rather than what the
network shows. o | |
i) ‘They become quickly disi]1Usioned'when the network has

‘to be updated frequent1y.' h




f"fﬁxj;f]] Have there been any changes in the 1nst1tut1ona11zed patterns

of work due to the 1ntroduct1on of Network Ana1y515? _f'~ TR

a) The' Plann1ng Department

,.{5_(‘)
7;:;(11)¥

,e.;t ti)“

3 )
RRULE

m
i)
)

(i1)

i (iii)

was estab11shed

was.enlargened_, el

wae not changed -

_ became more centralized.

waé*ndt changed -

gained:prestige:_“.:‘

xlest:preetige'.

WaS'not changed

acquired more authority =

“lost some authority

was not changed o

""-b) The off1ce of Contracts Manager

.. ‘;. ('I )
S (i)
(1)

was estab11shed _

Was abol1shed

was not changed

.c) The site's autOnomy;‘

()
(11)
‘ (111)

- rm e g - - A et fephs

'IWaS'reduCed |

was 1ncreased

was not changed

became more decentralized .

-+
...



"52_{PART v

Beiow are 11sted a number of qua]1t1es attr1buted to Network‘

in the f1rst co]umn marked "Expectat1ons", the items which you

:_ffwould expect to ‘happen in any app11cat1on of Network Ana]ys1s

. iAlso, please 1nd1cate by a’ t1ck 1n the appropr1ate co?umn the |

'jj'extent to wh1ch they (whether expected to happen or not) pp !

_”"a.;: in the actual 1mp1ementat10n of Network Ana]ys1s by your company ;

.‘;;i;jAanlys1s by the current 11terature on the subJect P]ease t*ck .td:

Extent in

: v | Application
=X ’ = :

R = E "y . 7]
[5) [ 5 (=3 4+ = >y
Lt o | o Q ] o
o, > | - =5 -+ =
e T W S|« ~
W=l wv|wv|of e«

Project time is reduced,
. Project .costs are reduced,
Proaect’contro] is better. _
"It is too inflexible. . e
It is either too detailed or not deta11ed
enough.

Management by exception is applied by
concentrating on critical activities.
There is better communication and.
co-ordination between the company and
- outside organization.

- There is better commun1cat1on and
co-ordination between departments within
~ the company.. .

It produces programs which are uneconom1c
~and sometimes unworkable.
Float makes people relax t111, 1n the end,
- every’ act1V1ty becomes critical. _

- It requires high effort and cost for the
presentation to be understood by staff
involved. .
- The consequences of delays,changes,
'alterat1ons, modifications are worked .

out in suff1c1ent t1me to take correctlve
: act1on :
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O Extent in

" ‘Application -
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jfBe1ng a new deve]opment,‘1t meets w1th

~ . inertia on the part .of users, = - ‘
. -Senior management supervises the prOJects o
. “less frequently since progress can be - AR B
L pred1cted with more confidence. T

.- There is not enough literature to. he]p

) Network Analysis users in real 1ife:

- Most of the literature in this field is
.. elementary, repetitive and theoretical.

A technical terminology of code-words
(e.g., total float, free float, etc.) =
" frequently causes considerable confusion.

~-Claims for delays are determ1ned and

‘x-ver1f1ed more easily.
. It requires less 1ntu1t1ve sk111 and

. experience.

-Input requ1rements are very comp]ex.~ -
- It is used as a means of ascribing
blame to individuals for fa111ng to
- meet targets. . .

It is easily: exp1a1nab1e and eas11y'- '
calculated.

It is a d1sc1p11ned systemat1c and’
.logical approach to projects. .
It gives a very detailed programme.

Staff members become more involved

in the project and know everything
‘that goes on,

. The preparation of the network and

the analysis take too long.

High effort is needed to undate and
‘absorb changes. .

- It is easier to take a part1a11y com-

~ pleted job and to become fam111ar W1thu"

- the project and progress. '
. It -gives a better chance for the eff1—

- cient use of resources

.There are serious prob]ems in deter- :

mining contingencies for activity

. durations and resource figqures. .

It speeds the process of dec151on SR
making at a]] 1eve]s :
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EXPECTATIONS .

" “Extent in
“Application
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Cost opt1m12at1on techn1ques (t1me-coste;ee'
- trade-off) may be used ‘in. assoc1at1on

with it.

*'f}f}-Cost control may be carr1ed out 1n

association with it.

f:: It is used in all stages .of proaect : .'
- management: pre-tender planning,. con- ;-_ -

tract planning, progress control.

~ Specialist support staff is needed
‘There are serious difficulties in

ff-draw1ng complex networks.

N

' company’ '

a) Very successfu]

b) Successfu]
- ¢) Successfu]-enoughm .

-~ d) Little successful

' -e) Not'sd;cessful

" f) Don't know

' How would you rate the overa]] use of Network Ana]ys1s by your :
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B NETNORK APPLICATIONS

' QUESTIONNAIRE

© O SITE MANAGERS.‘

D. Arditi
‘Un1vers1ty of Technology,

Department of Civil Eng1neer1ng,
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PARTI

How wou]d you rate the re]at1onsh1p between the S1te Manager

. and the Piann1ng Eng1neer?

-'a) Super1or-subord1nate formal re]at1onsh1p (the P]ann1ng

Eng1neer be1ng the super1or)

M b) Super1or-subord1nate formal re]at1onsh1p (the S1te Manager

be1ng the super1or) "." ; egfd,; ,’" ‘Vf,j"

fvfc) Non formaT fr1end1y re]at1onsh1p L

'Mhat are the two most 1mportant preoceupat1ons of the PTan-
.'n1ng Eng1neer dur1ng the 1mp1ementat1on and p]ann1ng phases
| f‘.‘ of a proaect when h1s re1at1onsh1p with the S1te Manager
‘15 cons1dered7 (P]ease indicate flrst and second cho1ces)

‘;a) Techn1ca1, profe351ona1

b) Adm1n1strat1ve

c) Human re]at1ons

How often does the Planning Engineer take account of the

'Sfte Manager's ideas7 (e g., ideas on Tog1c, on the presen--

tation of the results, etc. )

a) Never
b} Se]dom
e) Often
d) Always

What - 15 the Site Manager S att1tude towards the pract1ca1

' 51te experlence of the P1ann1ng Eng1neer°
a) Poor |

‘b)_Just_sufficient.

¢} Adequate

" d) Very advanced .

PPk g4 g o i ety %o B o e o he s s v h mc = wee b oete® et e i ees o e e e o oo s e e



-+ " Enthusiastic

1:",To]erating-
- Resisting

”'t""changes“ in genera17
'-_};hange;,.etc-l.'tn",, -
L T S'ite Manag.er

t How wou]d you rate the att1tude of the S1te Manager’ the &_,_“ . .

:J,j'-P]ann1ng Eng1neer, and the Sen1or Management in regards to

(teCh"1ca1-Ch@ngesagadm1njstrat1vej ﬂrﬁ”

Supporting | |

Accepting

Opposing

P1anning Eng.j

Senior:Mgt.-'

'h_How-womld yaUcrate‘the reaction e? the‘Site Manager,: the

o “Pianning Engineer;'and the'SeniorIManagement in”regards'to ‘

L Opposing

. Are the'basic securities of the Site Staff threatened or

.Enthusiastic

Network Ana]ys1s when 1t was f1rst 1ntroduced and now? .

'.‘\

S1te Manager

P]ann1n Enq.

Sen1or MQt.

Supporting
Accepting -
Tolerating
Resisting

Then

Now

Then . |Now

Then | Now

~_‘enhanced in any way by the use. of Network Ana]ys1s 1nstead

of a convent1ona] techn1que?

- Enhanced

Not Changed

Amount of pay
~Intensity of work
Promotional advantage

Status or prestige

Threatened

What is the S1te Manager s att1tude towards the Plann1ng

Eng1neer7

to the same group as his.

(Tick as. many as appropr1ate)

b) He trusts the Planning Engineer. -

a) He regards the Planning Eng1neer as ‘someone be]ong1ng




“3.>-f'2c) The P]ann1ng Eng1neer has h1gh prest1ge 1n the eyes of;;_‘

the S1te Manager.-_

{i d) He feels that he needs the P1ann1ng E“Q?neer, t{g.,-,_.,
1e) He tolerates the P]ann1ng En91neer.h"*

' f) He sees. the P1ann1ng Eng1neer as an 1mp1ngment on h1$

author1ty

fHave there been any changes in the 1nst1tut1ona11zed patternse'
. of. work due to- the 1ntroduct1on of- Network Ana1ys1s7 R
':a) The P1ann1ng Department | |

"'.j,(1)‘7 was estab11shed

- (i) was eh]argened"

' ‘T(iif)hwashnot changed

(1) - ‘became more centralized . - -

5»jfj,(ii):'beceme more decentralized

(ii1) wes'not changed
(i) gained prestige -
(ii) Tlost prestige-

o (iii)twee not.changed'

(i) acquired more authority
~(i1) lost some authority

" (i%1) was not changed

" b) The office of‘Contracts Manager:

.(i), wes‘estab1ished _

(i1) was abolished

(i11) was not changed
¢) The site's autonomy:

(1)  was reduced




(111) was not changed

Please 1nd1cate by a t1ck 1n the appropr1ate

"a=}ffeel about your Job

;ﬁtii)'"ﬁas intfeasedf‘g o

"'ﬂh_i Strongly,

Agree

- Agree

‘column how you' -

Disagree

Strongly|
Disagree

. The major satisfactions in

. .my_life come from my job.

~The most important things:

- that: happen to me 1nvo1ve

- my_work.

I am really a perfect10n1st

~“about my work.

1 11ve, eat and breathe my

Jjob.

o Tam very_much involved

personally in my work.

~Most things in life are

" more important than work.
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. Be1ow are 11sted a number of qua11t1es attr1buted to Network_,f ;
"”“Q‘h Aanlys1s by the current. llterature on the subgect ' 919359 tTCk

o in the f1rst column marked "Expectat1ons“. the items whlch you

‘would expect to happen in any app11cat1on of Network Analys1s

- A1so, p1ease 1nd1cate by a t1ck in the appropr1ate column the

- extent to which’ theg_(whether expected to happen or not) pp x

'1n the actua] 1mp1ementat1on of Network Ana]ys1s by.your company.

- Extent in
~ Application

EXPECTATIONS.
Sometimes

Project time is reduced.
Project costs are reduced.
'Project'contro] is better.
It is too inflexible, o g
. It is either too deta11ed or not detailed
enough. . . :
Management by exception is app11ed by
concentrating on critical activities.
There is better communication and.
co-ordination between the company and
. outside organization. _
There is better communication and
-~ co-ordination between departments w1th1n
the company.
It produces programs wh1ch are uneconom1c
and sometimes unworkable.
Float makes people relax t111, in the end, -
every act1v1ty becomes critical.
It requires. high effort and cost for the
presentation to be understood by staff
involved.
The consequences of de]aysschanges,
. alterations, modifications are worked
., out in suff1c1ent time to take corrective
. act1on . _ .

~




EXPE_CTIAT'IONS

Extent in :;,-

App11cat1on

Never =

Seldom
Sometimes

Often
A%Wayé

Be1ng a new development, it meets w1th
"~ jnertia on the part of users. .
. Senior management supervises the proaects
less frequently since progress can be -
. predicted with more confidence.
- There is not enough 1iterature to help
Network Analysis users ir real life;. .
- Most of the Titerature in this field is

- elementary, repetitive and theoretical.

A technical terminology of code-words
(e.g., total float, free float, etc. )
frequently causeés cons1derable confus1on
Claims for delays are determ1ned and
verified more easily.

It requires Tess intuitive sk111 and *e

. experience,
Input requirements are very comp]ex.

It is used as a means of ascribing
. blame to individuals for fa111ng to ‘

meet targets.

It is easily. exp1a1nab1e and eas11y
calculated. '
It is a disciplined, systemat1c and
logical approach to projects. '

- It gives a very detailed programme.

- Staff members become more involved
in the project and know everythlng

that goes on.

The preparation of the network and

the analysis take too long. - s

High effort is needed to undate and

- absorb changes.

- It is easier to take a part1a11y com=

pleted job and to become fam111ar with
the project and progress.

It gives a better chance for the effi- -
cient use of resources. _ i
There are serious problems in deter-
mining contingencies for activity .
durations and resource figures.

It speeds the process of decision
making at all 1eve1s. ' : '




EXPECTATIONS

”'  Extént_in '

“Never .

App]itation ‘

Sometimes

" Often g

_A]wayS. “"‘f‘_'

~ Cost opt1m1zat1on techn1ques (tTme~cost
trade- off) may be used in assoc1at1on
with it. = - S
-Cost control may be carr1ed out 1n o
assoc1at1on with it. -

It is used in all stages -of- prOJect -

- management:  pre-tender planning, con="
. tract planning, progress control. . .-
" Specialist support staff is needed.
There are serious difficulties in
- draw1ng complex networks.

How would you rate thé bvera]1 uéé of Netwokk Aha]ysis by your

company?

" a).Very successful . -

" b) Successful

- ¢) Successful enough o
- d) Little successful
_Le) Not successful

if)‘Don't know
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“fta-Part 3

.i‘SubJects d1scussed in 1nterv1ews

jThe a1m of the proaect was br1ef1y descr1bed the quest1onna1re
- was br1ef1y exp1a1ned and the- fo]1ow1ng p01nts were made _
Q_a) Many of the a]ternat1ves can be ttcked 1f found appropr1ate B
___b) Comments are we1come on the back of the pages |

j;c) The quest1onna1re can be comp]eted 1n the presence of the

1nterV1ewer

i.The follow1ng 1nformat1on for the company —-and not for the i |
: _hold1ng or- the group of compan1es m-were asked for 1971

'a) Anual turnover L | - .

_._b) Net prof1ts before taxat1on

._c) Average number of emp]oyees :_..-_ o

'.The extent of network ana]ys1s use was 1nqu1red with: the

fo1low1ng quest1on Nhat is. the approx1mate percentage of turnOVer”

. that is p]anned by the fo]]ow1ng network techn1ques? Nhat was 1t

five years ago, and what do you estimate 1t w111 be in five

years time?

1966 | 1971 | 1976

 Time ana1y51s and resource analysis
~ done in conjunction with the network

with the network

Time analysis

Time ana]ys1s, resource analysis and
cost analysis, all done conJunct1on

Var1ous aspects of network ana]ys1s were 1nvest1gated by the

following quest1on what is the approx1mate percentage of network :‘ :
_p]anned turnover (network p?anned at ]east logic d1agram drawn),

'1n which the fo11ow1ng are used? what was 1t f1ve years ago, and

fl what do you est1mate it w111 be 1n ftve years t1me7 _




" - Arrow diagrams

_7.-single time estimates -
- Three time -estimates .
. Manual

" Resource aggregation
 ..Resource levelling

D966 § 19717 | 1976

- Precedence diagrams

' Computerized'

5 GeneraI quest1ons were asked about how we]l the company had been
f‘do1ng in the 1ast f1ve years, and about the genera] attltude of
~ company staff to network ana]ys1s.. ' | | |
.‘:Respondents profess1onal backgrounds were 1nvest1gated | _
General questions about tne,part1cu1ar‘51te were asked when site5

© . managers were inteviewed. . .-
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o UmPENIX K

" QUANTIFICATION OF VARIABLES -

Part 2:"Methods of Applicat1on variables

Part 3: Methods Qf Introduction variables

Part 4: Organizational Characteristics .

Part §: General Characteristics
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438
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.*3_5Quant1f1cat1on of var1ab1e3‘““pff

The var1ab1es wh1ch were con31dered 1n stat1st1ca1 ana]yses:' i, .'f *"‘

?fand the procedure by wh1ch they were quant1f1ed are exp1a1ned 1n-T i:. :
';i;deta11 in th1s Append1x.. The s1x-letter names of var1ab1es usedff;ff‘;:f&ﬁu..
;1n the ca]cu]at1ons w1th the XDS3 Stat1st1ca1 Package are a]so

:A:; g1ven.




Part 1

Success measurement in network analys1s app11cat1ons

Part 1), and Part 11 of the quest1onna1re for s1te managers (Append1x :.'f.nli

J Part 2) conta1n the quest1ons used in the eva]uat1on of respect1vedgffy-a7

h3"f; success ‘scores. They are 1dent1ca1 in content and format N
A tota1 of 20 advantages and 14 d1sadvantages of us1ng network
ana1y51s were extracted from the 11terature (Append1x D) These

'Ly} twere the most frequent]y ment1oned character1st1cs 1n the 11terature

-'”; and 1n the pre]1m1nary 1nvest1nat1on.‘ Then,_a comb1nat1on of
| Thurstone and L1kert sca11ng techn1ques (*) were used for the f1na1
qﬁ_ calcu]at1on of success scores S -
Respondents were asked two quest1ons | The tfrst one atmedlat
determ1n1ng the re]at1ve 1mportance of each of these- 34 1tems among
o themse]ves. A we1ght1ng system, rather s1m11ar to, but not exact]y
the same as ‘the Thurstone scal1ng techn1que was used for th1s purpose.

Respondents were asked whether they expected these 1tems to happen.

when they f1rst started us1ng network ana1ys1s They answered "Yes"

or “No“_for_each of_the 34 items. The percentage of "Yes" answers .5-

“to an item‘constituted the Weight for that . item.. For‘examp1e; if
- 10 of the 15 plann1ng eng1neers expected say the first 1tem,
'"PPOJeCt t1me s reduced“, to occur, then the we1ght for that 1tem |

was calcu]ated as 66 6

(*) For a deta11ed descr1pt1on of these thecn1ques, see
Oppenheim (204) and a pub11cat1ons by the Market Research
SOC1ety (201) -

. part IV of the quest1onna1re for plann1ng En91neers (Append1x J ,yaﬁrﬁ3f3




>Im£5d):1" rea1 pract1ce. Respondents were asked to 1nd1cate on the g1ven

f f1ve p051t1on scale —-never, se]dom, somet1mes, often, always —-how

"“always", and scor1ng for d1sadvantages ranged from 0 for "never" to‘

'73'-4 for “always"

- of d1sadvantages subtracted from) each other. The f1na1 f1gure

"obta1ned was d1V1ded by the number of 1tems wh1ch gave the "success

- score"

1. _Ca1cu1ate weights (W): percentage expectat1on‘for each‘item.‘

,Disadvantages' -0 _41'j' - -2 | '43 _ -4

S The second part of success measurement in network ana1y51s, :d ‘

‘ njcon51sted of f1nd1ng out to. what extent these 1tems actual]y happened

"frequent1y these character1st1cs were happen1ng in actua1 app11cat1ons
l_ftTwo dtfferent scor1ng systems were def1ned for advantages and d1sad-‘ _fi

: ,'vantages Scor1ng for advantages ranged from 0 for "never" to 4 for -

The score’ for each 1tem was then mu1t1p11ed by 1ts we1ght - The

i ;resu1t1ng we1ghted scores for each. 1tem were added to (or in the case

These steps are g1ven be1ow in a brief form:

2. - Determine scores (S) :

‘Never {Seldom [Sometimes ' Often Always -

Advantages o v 2 3 6.

'3, Calcu]ate we1ghted score (HS)

4, Ca]cu1ate final success scores zws
. _ “n

. Where n is the number'ofiitems.
Us1ng th1s procedure 30 success scores were ca]cu1ated -
2 for each company. Success scores for p]ann1ng eng1neers (SCORPE)

and site managers (SCORSM) differed from each other.

o e ot e s i o e s i e



“i7zﬁ}j"Part 2:

| 'Methods of app]1cat1on var1ab1es.e;'f;7¥;‘"en’i;'ﬁ '.”
. Updat1n9 BREEE .-- |
o 1 1. Updat1ng frequency (UPDATl) - . :
o ::-- No updat1ng nf N :“_jipi_',-fgn:-"f'~11? O ]
f,__ Updat1ng when fe]t necessary - ;e;flg:ff711wnfff'1
-‘--u——-Updat1ng when felt necessary in some Jobs;:'
. . and regular updat1ng in others  1’ . _nﬂei'Znt*‘.‘ 
. J'}  _-—-Regu]ar updat1ng " _,'_q".';y:7ff5i31¢.f.e;:'
"ZZ:A_];Z;; Frequency of regular updat1ng (UPDATZ) “

L.

',;-—— No regular updat1ng _ =
.;f—ffgonger than month)y .ie;‘ ' ;g_a ,ﬁl'“fl_i.""
%f;Month1y npdating in‘seme projeets,,‘ N
| _*i]ongen perieds inrothers R A S
."-—QMonthiy updéting ‘Tn -'~-1.‘nl_&: 3.

3 ——-Fortn1ght1y updating in some proaects, :

monthly in others: . . .4

2]
o .

h ——-Fortnjghtly updat1ng

'_-;Jweekly‘updating in some projects,

-8
o

.. fortnightly in others |
e Weekly updeting

~

RS Nature of updating (UPDAT3):
PR — Only durations npdated B - : o i: 1
.]”‘" Only durations updated 1n some progects;' :
| and durations and logic updated in others.hz

| e -—-Durat1ons and logic updated 3 B




*a_fi ;Tﬁ!'pgrjfgn;.f“njj-qzy,5l}}fjA;?jI}_fj.5ﬁ5=f;

- f?]?tfél The use “of computerS-
- 2 1{

'-f-—-Computer bureaux on]y "g “~';5.:.1'. ‘f_ﬁ:;‘.'”;_ﬁ f:‘fiﬁjiiiip

'K1nd of computer fac111ty (COMPT]) ‘dt;m“::ffff;jﬂ;kffgifj7;7f;j

:r3—*-Computer bureaux in some proaects

-own computer 1n others L f;-r:‘zra

- -—-Own computer on]y :jif7;” | 'f,:;'Sfl“*r S

2.2

K1nd of computer program (COMPTZ)

'kff—-0n1y program deve]oped w1th1n the company 1

2.3.

—_ Program developed w1th1n the company used

in some proaects, standard packages used

a in others . _,"7_*. '-}r L ,_‘5‘2 f:

- 0n1y standard packages S -j" I 3

S1ze of network 1n manua1 and computer1zed app11cat1ons

‘,--S1ze of smal]est manua] network

2'4.‘

(MANUSM) R T i No. of activities

"——-S1ze of largest manual network )

~{MANULG) - S L - ~r L No. of act1v1t1es‘_
— Size of sma]]est computer1zed network : :

(COMPSM) S i:"I No of activities
;—-S1ze of 1argest computer1zed network N |

(COMPLG) S : No. of activities

Criteria for computerization:'

- Dichotomies; t.e., 0 for "No”, and 1 for "Yesﬁ.",

:‘——.Clause 1n contract (SPECIF)

: -—A 1arge number of act1V1t1es (NOACT)

_ ——-Fam111ar1ty of site staff W1th computer prlntouts

(SSFAMI)



4‘;‘;—— Fam111ar1ty of p]ann1ng staff w1th computer
i procedures (PDFAMI) e o 'i |
“fﬁ_o——-Acceptab111ty of ant1c1pated computer costs
| o (cowecoy
_ oeij; Preparat1on of the. network
.':;33;_ - 3 1 A110cat1on of float |
R D1chotom1es 0 for "No“; 1 1"or"“Yes“"ﬂf
' -—- Earhest starts (EARLYS)
. — Latest starts (LATEST) I
- ——-Even d1str1but1on among act1v1t1es (EVENDI) o
*'w—-Select1on of certa1n act1v1t1es 11ke1y to be 1ate e T
T (cHoICE) -f_'f§3¢5‘7f7; B ‘:7__- R
) f ——-Arb1trary d1str1but1on (ARBITR) N e 2 | |
| ‘ - ——-D1ctated by resource ana]yses (DICTAT)
3.2, Presentation of resu]ts (PRERES)

— Only bar—chart&tran;formatlons - 'e;:'l‘-li
: "——-LOQic-}inked bar-oharts o : :- L2
N Networks and bar chart transformat1ons '3
 — Time-scaled networks . _e‘ Y
: ~—-0n1y networks 'l  ‘ief_? .'e" o .ﬁ 5
A3,3; Breakdown of proJecte'intoaotiVities:
| _jDichotomies;lo for "No", 1 for "Yes®,
—+fo-1ocation only . (LOCATN) E
o By trades on]y (TRADES)
| ~— By resource type on]y (RESTYP) .
_ ——-By one of the above depend1ng on Job (COMBIN) -
-+ 3.4, Staff 1nvo]ved in the est1mat1on of durat1ons (INVPRE)

chhotom1es, 0 for “No“, ] for “Yes" for each 1tem below,



'l'?rff_eAdd1t1on of a11 scores g1ves INVPRE e

“JJPT——-The plann1ng eng1neer

;Ess”—— The s1te manager

;2'—— The contracts manager

- e—— Sub contractors fcf“”

: -cisf:—— Mater1a1 f1rms ..ffﬂte_ﬁ;ﬁf”i;:é?;fii
N Vu‘——-Others ?' h ‘
; . 3;5,;

Degree of deta11

;7"D1chotom1es, 0 for “No“, 1 for “Yes"( ‘ 

:'t']“—-C11ent requ1rements (CLIENT)

{J—— T1me 11m1t for p1ann1ng (TIMELI)

| -—-Comp]ex1ty of the progect (COMPLE)

— Ability of the site manager (SMABIL)

- f——-Ab111ty of the p1ann1ng eng1neer (PEABIL)

“ 3.6. ‘The cost assoc1ated W1th each act1v1ty (CUSTAC)

— Smaller than. £1000 S 1

3.7.

L — Between £1000 and £5000: 2.5 |
 — Larger than £5000  : 5
The use of sub-networks (SUBNNK)

C Never :0

— Sometimes: 1 -

. ——-Al@ays_. : 213

3.8.

Nature of resource analysis (RESANA) :

7 Carr1ed out for parts of the project at a- t1me : T -

' Carr1ed out for the entire proaect in some JObS,

- and for parts of the projects in some others © : 2

- Carried out for the entire project




4.6,

App11cat1on of the techn1que
,'_f‘4.1;

.'Log1ca1 p1ann1ng and control (LOGPLA)

'1:j-— Only 1og1ca1 p1ann1ng : “',_i~;s_,”f;=.1;f{}_j;.-"--

"——-Only Iog1ca1 p1ann1ng in some proaects, t_'f'f B

log1ca1 plann1ng~and control in others“.~2j“. AT

.‘r“—-0n1y 1091ca1 p1ann1ng and control.’ :;mseg;'j.~-'i-:

"fr——-D1rect author1ty 0. : ;'“”
i ~ €-__ Lateral author1ty 1"
;:'4*3E'

;_The status of the p]ann1ng department (STATPD)

i Correctness of t1me est1mates (ESTIMA)

,,‘_—n-Generally 1ncorrect _' '., _i: . 3 0""' .-.N:-"-; f: }

- — Sometimes correct, somet1mes 1ncorrect 1 N o
ﬂ“v—-Genera]1y correct T tf' '-;:12_.'“

IRIANY N T

S1te knowledge of f]oat va1ues assoc1ated with each '

'lact1v1ty (SITEFL):

o D1chotom1es 0 for "No“, 1 for "Yes"- Addit{on of aif

© scores gives. SITEFL

- — The site manager

— Foremen

'~—-Gang leaders

4.5.

Re11ab111ty of the. f1rst network (1STNWK)

) ——-Genera]]y rel1ab1e B  .;% f s

-—-Somet1mes re11ab1e, somet1mes not z

.;-—-Generally unre11ab1e - $ 3

H1erarch1ca1 report1ng (HIERAR)

S — No : 0

— Yestll -




Econom1c factors

‘_ 5.1

“Cost of us1ng network ana1y51s (COSTNA)

‘T:V—~-Between 2 and 5% of the tota1 proaect cost }'Z-a}k'.”

L Between 0. 5 and 2% of the total proaect cost 3

”*fj-~ Smaller than 0 5% of the tota] prOJect cost £ 495'

Sl
'“;.'ET:—— Never ﬁ‘Tn'f‘:,“ﬂfw'T'

_ ‘Se]dom{ 2 i

Econom1c Just1f1cat1on for us1ng network ana]ys1s (ECOJUS)

oM

Yo Often : 3

"'-ff”,l—-Ainays:'47-'”;’ o

M"'ﬁ:;"'Larger than 5% of the tota1 proaect cost ,.}Lngf-;aﬁﬁw~'-“*T

v .




"we Methods of 1ntroduct1on var1ables‘;€;mt;'fn{frwf'pfff |

1{——-Fash1onab1e (FASHIO)

;Reasons for 1ntroduct1on

g 5~f D1chotom1es, 0 for "No“, 1 for “Yes“

— Inadequate convent1ona1 techn1ques (INADEQ)

i“fﬁf——-Pushed by sen1or management (SENMGT) e PR
'”r‘;“—-Clause in contract (CLAUSE) _jf;7f15,57'3"ffff??ﬁ‘:*;f e

‘;«———Use of 1d1e computer t1me (IDLETI) L = _
J“Ca1cu]at1on of the. f1rst network analys1s app11cat1on (MANUCO):__w'
"——-Manua] r]-:_O‘fg L T e

13—— By computer ‘1‘ o _ S
' Staff s1tuat1on when network ana]ys1s was 1ntroduced (STAF?):”

; :?-—- Staff a]ready knew about network ana]ys1s h

-~ Staff was trained R SR N
:r"' New staff was recruited R T 3.
4, ‘Tra1n1ng courses:

'“4.1 | Internal courses (INTCOR)

_.——-No internal courses ﬁ 0
~— Some internal courses 1]

't'—é-Regular internal courSes: 2.

4.2, External courses (EXTCOR) - U ly o

‘,——-No external courses 0
- — Some external courses ;1

'm—-Regu]ar externa] courses: 2

N

_ ReguIar meet1ngs between the planning eng1neer and the 51te
. manager at different stages of the project (REGMET)

E Dichotomles, 0 for "No“, 1 for "Yes". Add1t1on of all scores

L _.91Ves REGMET,V



::”ff:g—u-At plann1ng stage

"Lf-—-At pre contract stage

"'—-At construct1on stage

.-_K1nd of 1nterpersonal re]at1onsh1p between the p]annxng e"91neer e

'1f;iand the s1te manager (RESMPE)

J-—-Informa] ."'5'- ffrlf .l. "ff‘g?ff:°0f§TTﬂf?_" E

*:,‘-— Somet1mes formal, somet1mes 1nforma1

-

B Forma] - f_ ﬂ:fl".‘ :ﬂ ﬁ:* "t-t?ié L

7Preoccupat1ons of the p]ann1ng eng1neer. -

’:i; Rank1ng sca]e' 1 4f 1t is the first preoccupat1on, 2 1f 1t is
B jthe second and 3 1f 1t 15 the th1rd ‘_q
"-—-Techntcal aspects (TECHN)

- —-Adm1n1strat1ve aspects (ADMIN)

"_——-Human aspects (HUMAN) . | :

Frequency of construct1ve consultat1on between the p1ann1ng
“englneer and the site manager (SMIDEA)

— Never : 1.' |

.fe* Se]dom; 2 |

—%-Often 13

-——-A]Ways'l4f

The p]ann1ng eng1neer S op1n1on of the 51te manager s knowiedge

: of network ana]ys1s (ATTIPE) oo . S gl’ ~

= Never learn : 1

:——-S1ow to Tearn .'2h'
——-Adequate 3
— Quick to 1earn. 4

_The site manager s op1n1on of the p]ann1ng eng1neer s site

. exper1ence (PESITE)



. — Resisting
| ~5;T01erating‘.t

2
3

f,;—-Accepting 4 ’
5
6

by subtract1ng the "now“ score from the "then" score

"':ff{?-; Poor - f_i_lkmi:i._.;.“ N

“;Ldii&-—-dust suff1c1ent._2"td 3 L |
. TR
| h,_ftha—— Advanced ntf*:iﬁdigfjijff'ﬂ;7f o

Att1tudes -to change in genera]

f;:The p]ann1ng eng1neer 3 (PEREAC) the s1te manager s (SMREAC),
-1'__and senior management s (SRMTRE) react1on to changes in general
" were measured by the fol]ow1ng six po1nt sca]e | |
PVT__Ommmngdﬁj”. | | N
"*,7— Res;st1ng-

S e—fTo1erating :

-—-Support1ng

2
3
'4—-Accepttng 4
5
6

-'f—-Enthu51ast1c

Attitudes to network ana]y31s when 1t was 1ntroduced and at

"j-ﬁ} the present time: , P
- The. past and present react1ons of p]ann1ng eng1neers (PETHEN |

and PENON), of site managers (SMTHEN and SMNON), and of senior

management (SRMTTH and SRMTNO) were measured by the fo]10w1ng

- - six point scale

'—__Opprosmg B

L — Support1ng

——-Enthus1ast1c

The dtfference in att1tude between then and now was computed




" PEDIFF

PETHEN - PENOW -

| SDIFF = SMTHEN - SWNOW
J:'SRMTDI = SRMTTH < SRMTNO

S P

The S1te manager s f1rst JOb p]anned by network ana1y51s'“:t V‘w“

) .D1chotom1es, 0 for "No“, 1 for "Yes"

F—— He 15 already fam111ar w1th the techn1que (FAMILI)

% ;f—— He 1s sent to a course (SENTCO)

;3f——-The techn1que is exp1a1ned to h1m br1ef1y (EXPLAI)

—_— He 1s sent for. tra1n1ng on a szte us1ng network ana1y51s

(SENTSI)

x:‘——-He part1c1pates to the deC1s1on to use network analys1s g

(PARTIC)

Effects of network analys1s on s1te staff s bas1c secur1t1e5“

- Effects on the amount of pay (PAY), the 1ntens1ty of work

_ (INTNRK), promotional opportun1t1es (PROMOT), and status

: .(STATUS) were measured by the fo]low1ng three po1nt sca1e

- lda.

'-—-Threatened -1

— Not changed: 0

--Enhanced : Y

'The plann1ng eng1neer s op1n1on of the site manager.

- Dichotom1es, 0 for "No", 1 for "Yes".

— They have adequate know]edge of network ana1y51s (ADEQUA)

_ —-They come from trades rather than un1ver31ty (COMTRA)

——-They exploit every aspect of network ana1ys1s (EXPLOI)

— They have great pract1ca1 site exper1ence (SITEXP)

— They feel 'a. need for network analy31s (NEEDNA)

- ——-They cannot do without a plann1ng eng1neer (NEEDPE)

~— They are inclined to prov1de 1nformat1on for. updat1ng

(NOUPDA) |



_;pﬁm—-They use the1r 1ntu1t10n rather than the network (INTUIT)

. ”;“}igfg-—-They become d15111us1oned when the network 1s updated

frequent]y (FREUPD) ) e e LR
":9:14bf‘_The site manager's att1tude towards the plann1ng eng1neer.""””‘"""‘
| '7'D1chotom1es, 0 for "No“, 1 for “Yes"r‘ e o : il "
'ihe—— He con51ders the p]ann1ng eng1neer as scmeone be10g1ng fo ;;‘p”f;:f“

| the same group as h1s (SAMEGR) -g?; ‘g*]" ];}ffp 5:"'}31‘fﬁ5f'hi‘ti
:'LI?;Th_-—-He trusts the pTann1ng eng1neer (TRUST) h' L :

R '-—-The Plann1n9 eng1neer has h1gh PFESt1ge 1" the eyes of the o

s1te manager (PEPRES) _ RS
‘-iT—— He needs the planning engtneer (NEEDPE)

:f-—-He to]erates the p]ann1ng eng1neer (TOLER)
: ——-He sees the p1ann1ng eng1neer as an 1mp1ngment on his- -
| authortty (IMPAUT)

Changes in the p1ann1ng department due to the 1ntroduct1on'

of network ana1y51s
15.1. Establishment of the planning department (PDFOR])
-~ ——'Mlas-established: '
~— Already existed: 0 . R |
15.2. Centralization of the planning department (PDCENT):
| —e-Becane decentralized { -1 ) o |
——-Did not change - : 0.
— Became more centra1ized: 1 _
| 15.3. Prestige of the planning department (PD?RES):
- — Lost some prestige : -1 :
~ Did not ehange : : 0

— Acquired more prestige: 1



”‘]f?°-437€1'fjff,;?&nffbw&?;at RN

B f——-Lost some. author1ty

- — Did not change

.: 0

‘"‘ACQU1red more author1ty 1f}_

'_;l1555,  The office of contracts managers (CMFORM)

R [

' -'—— was ab011shed s o1

.‘f"—- Did not change E}lo‘i"ﬁ,' )

“——-Nas establ1shed 1

- Was reduced i -1 |

15.6.. The site's ‘autonomy (SITAUT)

' -FJDid not change: 0 |

'— Was increased : 1

&
PPN

rStronglﬂ

Agree

Agree

The site manager's inVolvement in his‘job-(JOBINV)

- The fo]]ow1ng scale was deve1oped by. Lodahl & Kejner

Disagree

ff:]5.4.  Author:ty of the p]ann1ng department (PDAUTH);f-a

Strongly{
Disagree

" ©-7The major satisfactions. in my

“life come from my work.

X

2

3.

4

The most important things that

happen to me. involve my work.

-1 am really a perfectionist

about my work.

I' 1ive, eat and breathe my job.

- . 1 am very much involved

personally in my work,

‘Most things in 1life are more

'L‘-important than work,




lifdi'Part 4

.0rgan1zat1ona1 characterlstlcS‘}h e

B Th1s var1ab1e is ca]cu]ated by add1ng the fo]]ow1ng three " -, dlﬁf‘ffth

H "’sub var1ab1es._f e , 3
_;'.:.]tilluMechan1zat1on mode (AUTMOD) _“ I
N 'c:.Th1s sub varlable is determ1ned by assess1ng the bulk of

fjh‘lthe equ1pment used by the company ' B

"Mode - Range

o ;_ Hand tools r-’;ifi' ;dtif;i%hﬁlc;ﬂ:f'o,_ 0
':.--Manual mach1nes (Jackhammers, v1brators, .
: tampers we]d1ng equ1pment, and the 11ke) . IR
’f‘t% ——-L1ght eqU1pment (H01sts, smal] concrete |
'-‘eﬁlﬁfr' ‘hc:‘_m‘jf:e' , mlxers, sma]] 1orr1es and the. 11ke) R 12w3'7“ 2;.
SRR o  ——-Heavy equ1pment (Bu11dozers, scrapers, | | |
‘cranes, 1arge concrete p]ants, and the _
like) F R T
__.Spec1a1 (non standard) equ1pment h fd{ 4_ ‘d 4s

7].2."Mechan1zat1on range (AUTRAN)

- 3Th1s "sub- var1ab1e is def1ned by the h1ghest scor1ng p1ece of
_ equ1pment in the above 11st the company is known to use.
e_e]’3; Spec1f1CIty of qua11ty eva1ut1on (QUAEVA) , |
— Qua11ty eva]uat1on at the end of the prosect 0
'rd—— Part1a1 qua11ty contro] over certain aspects
on]y,.and/or from t1me to time . 31
h—— Full QUality.contro]hy a resident site “
engineer, over;all asnects of the construc-

~ tion, at regular intervals o 2



.......

L2

3.

‘variables.

Dependence (DEPEND) "‘%w;-'T Sl BT e T

'd?’\lf‘Th1s var1ab1e is ca]cu]ated by add1ng the follow1ng four sub-':ff“izfc o
hl.f;var1ab1es. | PRI | L

“"f:2.1 Impersona11ty of or1g1n (IMPORI)

- — The company was founded persona]ly '_; 0.

i f*uﬂ‘j‘-—-The company was founded by an ex15t1ng

R °r9an‘zat1°" o f'f o f~f:r‘:'i"}“1';i‘fi' o
'”:'er;Z,i,Status of organ1zat1on un1t (STATUN)
| :ff_-— Branch un1t 20 _V,ff ’ﬂygd;e.f:flf ;jl;;;r&;.» R

" — Head branch-un1t':1p
: '_——-Subs1d1ary unit : 2 ‘
";'-—-Pr1nc1pa} unit : 3 ‘-':' L .
.'Def1n1t1ons of these d1fferent unit types are g1ven in ;_
_ fethe quest1onna1re for plannang eng1neers (Append1x J Part 1)
2;3,.lPub11c accountab111ty of organ1zat1on (PUBACC) -
o — Pr1vate company 0 '
o ——-Pub11c company : 1y" _
2.4;“S1ze relat1ve to own1ng group (SIZERE)
' The* company s score is'its number of’ emp]oyees, expressed
. as a percentage proportion of the total number of emp]oyees
in its u1t1mate owning group |
' — Over 90% of owning group : 0
1~—-30% to 897 of own1ng group: 1'
Q“"5% to 29% of own1ng group 2”
' -——-Under 5% of own1ng group : 3

Structur1ng of act1v1t1es (STRUCT)

- This variable is- calcu]ated by add1ng the fo]]ow1ng two sub-‘-




s

Y L Y S A A T

f'A funct1on is spec1a11zed when at 1east one person performs\g71}ffff

Funct1ona1 spec1a112at1on (FUNSPE)

T ilthat funct1on and no other funct1on. For each of-the ;

B fo]IOW1ng act1v1t1es for wh1ch there 1s a spec1a)1st the '

_'“organ1zat1on scores 1. The total gives FUNSPE

": a) Deve]op, 1eg1t1m1ze and symbo11ze the organ1zat1on s

fﬂi charter (Pub11c re]atlons, advert151ng, etc. )

“'f: b) Dispose of d1str1bute and serv1ce the output (Sa]es,l_

R YL e Y

serv1ce, customer comp1a1nts, etc )

sc) Carry output and resources from p]ace to place (Trans-

o port) |
'trd) Acqu1re and a1locate human resources (Emp]oyment etc )

g e) DeyeIop and‘transform human resources (Education and:

training)

f) Ma1nta1n human resources and. promote the1r 1dent1f1ca-

t10n w1th the organ1zat1on (We]fare, med1ca1, safety,

magaz1ne, sports, soc1a1, etc.) -

)g) Obtain and ‘control mater1a1s and equ1pment (Buy1ng,

'{' mater1al contro], stores, stock contro], etc )

h) Ma1nta1n and erect (for own use) buildings and equip~

- ment (Maintenance, etc.) _
1) Control the workflow (P]ann1ng, progress1ng, etc, )
i} Record and contr01 f1nanc1a1 resources (Accounts,

| wages costs etc )

r:k) Control the qua11ty of mater1a1s, equ1pment and outputs

rap————

(Inspect1on, testing, quantity surveying, etc.)
1) Asses and devise ways of producing the output (VWork
study, operat1ona1 research rate f1x1ng, method study

etc. )

TR A Ty T R e e LE BRELE G 2g R R iyt e




!Me?fm) DeV1se new outpUtSs equ1pment and processes (Research
| and Deve]opment) R |

‘j‘n) Develop and operate adm1n1strat1ve procedures (Reg1stry, ff y'*

': f111ng, stat1st1cs, organ1zat1on and methods etc )
tt o) Deal w1th the 1ega1 and 1nsurance requ1rements (Legal
'e:i reg1strar, 1nsurance ]1cens1ng, etc ) 4 |
;.p) Acqu1re 1nformat1on on the operat1ona1 field (Market
oo research) | | ", '_t_' |
.':fﬂTj3i2;?!Forma11zat1on of ro]e def1n1t1on (FORMAL)
:~fTh1s sub var1ab1e cons1sts of the fo110w1ng 7
.‘3 2.1. _Number of role def1n1ng documents (NOINF)
., r—— None :_ ' ,TQ,,_ A
'f—f‘Onertuai. ,t 1:;
.”'—-Two B _1.: 2
a-‘;é Three h ;'Stt
: ——-Four or more: 4 _
'3{2;2; Peop]e to whom these documents are d1str1buted
. (INFORB): | | |
t—;-Nene  _-\. f_:fb
c;.gew employeee:.1'

-~ Many employees:

[pt]

— AN emp]oyees7' 3

- 3.2.3; Peop]e who are g1ven a copy of the organ1zat1on
" chart (ORCHAR): |
— None - - BT L ::O‘ﬁ
- — Chief executive only | _ .‘,'t':'l_'

— Chief executfve plus one other_execﬂtiﬁe: 2

et Ty T P S kg« © e p e s g e = mpaemmee s e el tasvm, e et mnt e 4wt oty s e



©3.2.6.

g

i 1f*]‘3-2;5-

‘ ——-Ch1ef execut1ve
o g1ves JOBDES.

- No: 0
- vés£ 1.

3.2.7.

k ef— No': 0

 ——-Yee' 1
3.2.8.
,used (NFLPRO)

| '——-Yes;

'ilfe€?442%,'f;;f?-;ii;** T

"‘“"le—- Ch1ef execut1ve P‘“S a]l or most.

Nhether any operat1ng 1nstruct1ons such as “task

1'descr1pt1ons, Iabour pTant and mater1a1 requ1re—' ;:‘H:
 '5ments, expected task durat1ons, etc., are given
jﬁetllpto s1te staff (NROPIN) T S s I e

“,Whether wr1tten terms or- reference of JOb descr1p- o
,.;t1ons are given to ' o o
e:~—-D1rect workers
fi—— Gangers

"f——-S1te managers and/or off1ce staff.

D1chotom1es, 0 for "No“, 1 for "Yes“; The_addition

'whether there is any manual of procedures (MANPRO)

Whether main poliéies-are'writteh‘doﬁn and'circu-‘
lated (WRIPOL): |
Whether product1on schedu]es or programmes are

]-.

Department Heads L;,- ?;'Qe-ﬂf;:.3\;iﬂ-fﬁ-“V*foJV S

~ .



‘«f=Twenty three types of dec151ons are g1ven be]ow.: The company

| “1hyd) Sa1ar1es of s1te staff .

1"of all scores g1ves CONAUT

"b) App01ntment of s1te staff from outs1de the company

hc) Promot1on of s1te staff

':g) Nhat type or what brand of new equ1pment to be used '
i) To- determine marketing terr1tor1es covered

" k) The cost1ng system

n) Dismiss-a:site staff member

'0) Training methods to be used -

'P) Buy1ng procedures

'i and/or reports are prepared and c1rcu1ated w1th1n
7 the company (RESPRO) B '
—Moio
‘——-Yes. t,‘ :”‘

Concentrat1on of author1ty (CONAUT)

e.scores 1 for each dec1s1on gtven w1th1n the company The add1t1on o

a) Qua11f1cat1ons and number of 51te personne]

e) To spend unbudgeted or una]located money on. cap1ta1 items

) To spend unbudgeted or unallocated money on revenue items
h) To undertake a new type of JOb
J) The extent and type of - the market to be a1med for

1} What sort of\contro] and inspection to be used = -

m) Whethe