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- ABSTRACT
=]
) Research has shown that froat-end plamsing te the singel most important
' factor contributing to succens, when computerising & construction
3 orientsted project msusgemest system. Allied to this front-end planning
*v--‘_E the next most significant factors weve shown £o be top management and
* end~yser iavlvement snd psrticipation in all phases of the system
\\ devalopment. Lessar factors contributing o the guccessful
. conputerisatiou intlode structured deatgn formats, souad strategel

thinking, strong lesdership for the development, clear cost analysis and
B an avalvation of alternatives.
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R CHAPTER ONE

N INTRODUCTION

1.1 The im of the Investigation

Goustruction projects are beconing increasingly complex and
multidiseiplinary, with duratlons betng reduced as far as possible
o minimize the cost of finance, inflation and escalation. These

factors necessitate s menagement system thet provides increased ,
detatl for analysis; speed and accuracy of reports; and construction .

Plenning and co-ordination in greatsr depth. Almoat all
construction companies ia South Africa today have been forced to ) ’ 1
bom Y computertss to some extent (Thashsin, 1986). In some large and [

progressive companies all fuactions heve been computericed and

f integrated, while i other amaller companies omly one aspact, such
&5 tims control has basn computerised.

The of systens is
couplicated by the fact that most companies have not embarked on
such a design before and thare 1s no standard or accepted

methodalogy ta follow. i

Whether the system is completely integrated or individual modules
are used, couputation has, in general, markedly increased the
efficisacy of most projects. This degree of efficiency, however,
can be further optinfsed with careful front-end planning during the N
systen design. The aim of this project, therefore, is to determine
the extent to which froant~end planning incTeases the success of the

of project systens in In
turz the term front-end plenning has to be defined and the aspects
of frout-end planning prioritised.

RN




1.2 Justification for the Investigation

Project memsgement hes almost become a fized methodology varying, in
application, acerrélng to the size and type of the project and the
Philosophy of the company. Various mathods, auch 2a critical path
method (CEM) for time contzol, have been esteblished and, to an
extent, standardised. The of terising these mathods

of project management are well documented and accepted, however,
there 1a no clear cut 4, to follow when computerising &

project managemest system (0'Brian, 1965).

Braject menagement software, has been dasigmed snd developed to

varyle, degrees by engd quantity

project managers and software houses to cover various aspects of

project uanagement. Howevar, & method of developing e total prafect
systen, a1l aapects, or

manual, has not yor bean clearly devisad.

Measuring the auccesa of development projacts is difficult as there
ara wany unknows factors before and during the design wiich
complicate time and cost estimates (Genest, 1936}, Project managers
tsve often wade wee of systess for construction mansgement plenning
and control and ave therefore cowpletely familiar with theiz
workings; vet they lack iseight to plan the working phases of theme
systeps. On the other haud, MIS professionals are familiar with tha
Planning phases for systems devalopment but leck knowledge of tha
specific anely

planning and comtrol. Consequently the logliesl stap is to combine
the expertise of project wanagement perecanel With that of the MIS
persounel. The idea of linting project mamagement and information
syatens has emerged only vecently and has proved to be of strategle
importance ia a fast~daveloplng axea (McParian lenturs, 1983).

Pre-designed packages are available and can be bought
"off~the-shelf" but these are oly useful to a company if the
package weets the oxact needa of that company. The presant state of
software and hardware techmology has mot yet advenced to the point




where all construction project menagers can have their requiremeats
met by simply acquiriag @ package. The result being that some
Project managers are focced to design ot develop thelr own system so
that they can meet thefr own vequirements. Developing u system does
agt ascessarily mesn designiag in-house, it cag lucorporate the
analysis of avallabls software., The decigion process results in a
oumber of possidle paths:

o 1If an available aysten is sstisfsctory it can be bought and
used in the manuer for which it wes designed;

o A purchaged system may be modified to sult the compeny needs
essctly;

o A systen may be developed to meet the coupany requirements.
This s usually done by buylng some modules, designing others
and designing the linkage to integrate them; and.

o A computer buresu could be considered to perform the project
management function.

At present, theories of systems development for project management
have aot been tested ag most companies are developisg a totsl system
for the firet time. The process of designtug and computerising
project management systems often occurs within areas that cannot be
clearly defined such as aon~technical areas, which ave usually
outside a project wanager's training and experience. These areas
inelude:

conceptual analysis;
corporate culture;
strategic planning;
definition of neads;
personnel participation;
motivation and traiaing;
of the computerised systen;

perasonnel's resistance to change;
evalvation; and
feadback wonizoring of the systems after fwplementatian.

b oo 0o o609 a0




The problems, identlfisd above, of undefined wethodology, imadequate
packaged software, many slternative development routes and lack of
experience highlight the need to define an early thinking process
(front-end) plan which should praceed any development.

Ll 1.3 Structure of the Investigational Project

B This investigetional report is divided into six chapters which are
described below.

CHAPTER ONE  outlines the aim of the research, the justification
M for the investigation and describes the structure of
the report. It highlights the requirements for

P designing 2 project management system and the faet
- that Little research has been done in the azea of
~—~ . dealgaing this type of system. This lack of
eaigaing this type of ay

documentation 1 the main motivation for the research.

CHAPTER TWO  summarises the relevanmt primeiples of project
. managemeat thet were gathered during a literature

B survey. This rirvey eatablished the extent of the
. axisting writicg in the fleld of project nsnagement
. and layed the ground for the £ield research.

CHAPTIR THREE describes the practical fleld resesrch that was
uecessary due to the lack of research and

o documentation of the computerisation of project

mausgement systems in construction. This research

o entailed investigating selected coupanies in the EBWV

SN ares by means of in-depth interviews, The couments
from the interviews were used to conatruct
questionnaires the answers to which were
statistically aoalysed, The comments, ideas and
answers sre uged in the text to support various

arguments and theories.




CHAPTER FOUR  discusses the initial considerations for
o of project systens and the
plsnning phases necesssry for their successful

. development. The analysis and decision phases, plus

Lt the elements mecessary for each possible decision,
. are covered. At this stage the text deals with

. general philosophies and theories, This high level
- of design is necessary to establish the direction the

company wishes to take with its systems design. P
. Ideas fron the literature survey and the field
regearch are combined iu thls chapter. e

CHAPTSR FPIVE Jeals with the actual design of project management

- systens. Incorporated here is material information
| gathered from practiesl research, durtng which the A
e comnon gronnd between project management (PHM) and . P
Denagenent informaticn eyatems (NIS) was explored. :
This stage of the design 1s called the front-end plan
aod 1s in more detall than the conceptual staga but

R
T precesds the detatled design and programming phase.

Ir is essentlal to create a definite plan for the - AN
\\ detailed design and cover all aspects of cost and H

requirenents planntng.

v CHAPTER SIX  covers the literature survey and the interviews by
sumparising the theories of project management. It
then diacusees the aspects which are rost important
for success when desigaing a ccmputerised project .
wausgement system for construction. Tuere is &

evatiad on top and
B user participation which are the most important !
. facrora. Other issues which « erged are also

e digeusgsd.

The research project endesvoured to:

- a)  Establish project sanagement principles by conducting a
N literature survey; and




CHAPTER FOUR

CHAPTER FIVE

CHASTER SIX

tscusses the initial cansiderations for
computerisation of praject Danagement systems 'nd the
planning phases necessary fvr thelr successful
developmeat. The analysis and dectsion phases, plue
the elements necessary for each possible decision,
are covered. At this stage the text deals with

Toss bigh level
of design s necessary te establish the direction the

general philosophies and theorie:

company wishes to take with its systems design.
Idess from the literature survey and the field
research ave combined in this chapter.

deals with the actual design of project mansgement
oystems, Yacurporated here is materisl lnformation
gathered fronm practical research, during which the
common ground between project management (BU) and
management {nformstion syetems (NIS) was exploved.
This stage of the design is called the front-end plam
and is in more detail than the conceptusl stage but
preceeds the detailed design and progremming phase.
It 1is essentisl to create a definite plas for the
deteiled design and cover mll aspects of cost and
raquirements pisnning.

covers the literature survey and the interviews by
summarising the theories of project managemeat, Ir
then discusses the aspects waich are most important
for success when designing & computerised project
management system for congtryction. There is &
detailed ou top and
user participation which are the most important
factors. Other lssues which emerped are also

disqussed.

The research project endeavoured to:

a) Establish project wanagement principles by conducting a

literature survey; and




b)  To prioritise the factors that can lesd to successful systems
design.

The results and conclusions are lntended to give project managers &
guideline 20 as to avoid the most usual pitfalls and to anticipate
problems that others heve encountered.
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CHAPTER TWO

INTRODUCTION

Introduction

Project Management is & melti-faceted discipline covering all

aspects of o the auccesaful executfon of a
project. It requives a project menager to lesd a team of
profeasionals, all of whom are dedicsted to seeing the profect
through to completion. Figure 2.1 itemises & project masager's
mervites which cover the mansgement feasibility, design,

and don. Other functlons, such as

those associated with fundiag, law and real estate also coustitute
ac important part of project menagement. One of the lsrgest, most
time-consuming functions in the project memagement cycle is the
construction management which ineludes contract administration,
plannisg and control, quality control and assursnce, informacion
gathering and &1 end risk adutndstration (fayler, 1982).

Planning and control, in tursn, consist of management of time, cost,
resources and scope, as shown on figure 2.1,

Project Management

A project can be defined ss a once-off yndertaking which always has
digerere rime, financiel and technical goals and is vsually
multi~diselplinery (Hareison, 1983), A project manager's client
has the primery objectives of buiiding & faeility which is
technically sound; is economical to operate and waintein; which
produces the required return on investment and is bullt in the
shortest poasible schedule and at least cost (Ritchie, 1982), It
1g the aim of project mansgevent to help the cliant achieve these
objectives.




FIGURE 2.1
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The multi-disciplinary aspect of the pinjuct determitas the need
for communication control aud conflict resslution. The legal
environmest snd scope changes require contract administration and
record keeping.

In large multi-diseiplinary projects there are usually mamy
different companies snd departments imvolved, requiring
commuaication between people from different profeasions, trades and
backgrounds. Their necessary interdepemdaucy entails complexity at
best, confusion at worst. For the duration of a project, emphasis
moves from one department ox cowpany to another, go that no
“divigien” menager cen assume the leading role over the whale
project simply because his department or company plays a larger
part for a certain period. Rather, the project wansger has to be
chosen for hie mandgement abflities. These abiiities sce not
reatricted to the comstruction fleld as usually projects iavolve
large capital expenditures and high finauce costs. Both

and finaneisl and coutrol ave thus
extyemely important for minimising the overall costs.

To avold difficulties, sach funetional role and level of
responaibility has to be clearly defimed. There should be one
Pberson, the project mevager, co-ordinsting contributions from all
other parties imvolved. Emphasis should be placed on establishing
the correct 1 structure when the profect

nanagement team.

External pressures, such a0 energy and materisl shortages,
inflation, high Interest rstes, envircnmental and consumer group
concerns, togather with a range of goverument and union
regulations, add to the complication of large projects and often
result in cost overruns (Andzews, 1982).

Often the reason for using a professional project mauager is thet,
if fully effective, he can overcome many of the difficultiss of

parsannel financial external
Planaing and control, whers many firms are involved, with long time
spans, large uncertainties and very large sums of money.

-1 -




* In profect managedent it 1s necessary to integrate, analyse asd
N summarise large volumes of data frem varylng sources. This
2 L
LN provides information for assessing altermatives, predicting cost rd

. and performance and excerciaing tighter contrel. In this way dats
once transformed into useful information enables the project -
Coh manager to co-ordimate 8 multi-dimciplinary project with defimite .

' zestraluts on time and cost (0'Brden, 1962},

If project management is executed by ome of the professionals on ; y S
the project team, it 18 too easy for his usual profegsfonsl role, o J
whether it be architecture, design or quankity survey, to teke % .

X preferance over the role of memagement. This over smphasis of one
. fleld may eastly detract from mansgement, lesding to reduced
- coutrol and eventually increased costs. This, however .
understandabla, is not accepteble and will usually lead to reduced ’
— management emphasis. If, however, the full management functfon is . R
T placed with a professional project msmsger, it is less likely to be )

/ neglected as a secondary function. This project mamager will .
probably have & basic traiaing in cne of the associfated professions

but way have further training and experience along the lines of -
human behaviour, law, administzati finance and (aee

figure 2.2 in Sectien 2.6). .

In wany multl-disciplinary contracts it is difficult to glve ome . .
diseipline overall control, as occurs in traditivnal comstruction
where the nain ises all the The
i supervigory role is, tharefore, removed from any ome contractor and

given to a specialist project manager who can comcentrate om the
complex aspect of co-ordinatiow. This shifta many of the

N
interaction problems awsy from contractors (who are then free to
o concentrate on their individual responsibilities) to a project
M manager whose gole reaponsibility {s co-ordination. Cemtering the
- S project management responsibility is esaentisl but only one step in
N being succesaful (Morris, 1986).
-
) .
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The Project Manager

Appointing & project manager for 2 certain project may have been
correct but 1t ia etill quite possible to choose the wrong project
wanager. That person should be a leader, an organiser and have the
ability to make decisions quickly, Sometimes without havisg
comprehensive data. Thut person should have sufficient technical
expartise and be able to understand technical discussions sad
Tesultlng problews wall enough to win cradibility from all parties
involved. [Kis emphasis, however, ahould be on &n overall view, not
technical details. That person should be able to work well and
easily with people from differsnt organisational levels
Tepressating different disciplines (see §igure 2.2). This type of
person 1s difffcult to find but the success of the profect lles
largely in his hands. So, "don't skimp on the Project Manager's
qualiffcations or peyment" (Avats, 1969).

Planning

The maln function of plamning ia to create a schedule which
Teprasents the total profect broken down into smeller, more
manageable sectiony. Durations, resources snd costs can be
sllocated aud the work can be organised to meet project
objectives. Without s compreliensive plan the actual durationa and
coste of the activities on the site have nothing to be monitored
againat {MeCoy, 1986). This means that delays and cost overruns
will not be noticed in time for remedial action,

Project Planaing involves:

o Developing s work breskdown structure (WBS)., The total
project 15 diyided into smaller packages which define, in
grester detall, all sctivities fo be completed. There could
be a high level breakdown into disciplines such ag eivil,

and inserd and
quaatity surveying. Within esch, the lsvel of deratl depends

-13 -




on who 15 using the information.

This WBS defines how

information can ba grouped or sorted, It is, therefore,

important to work out carefully all the possible types of

reports snd levels of reporting needed (Bon, 1986).

Defining responsibilities. Each person on the project has to
have & clearly-defined respomsibility and position in the
hierarchy. Tnis vay there can be no confusion over each
todtvidual’s contribution. Furthermore, the job definirfon
will tnclude sy informavion processing necaessery to produse

reporta which document progress over a specified period

(Rerzner, 1984).

Detailing the information £lcw.

Information £low details the

origin and of dates, durati of

veporta. Any processing and caleulations to be dome to
incoming information to produce the mew report will be

datailed (Giltreath, 1983).

Alloesting a vime meale. Using the WBS, activitiea are
defined, each with a duration, predscessors, overlap with
other activities and fixed starting or completion detes where
applicable. By using established methods such as PERT

¢ and review techniqua) or CHP

{critical path method) & network or gchedule canm be planned.
This network also determines the final completfon date for
the entire project. The network, too, should be
hierarchical. The detail should imerease for parts of cthe
network being used or analysed by specialists or section

foremen snd be at a sumary level for higher mansgers

(Albarn, 1985).

Allocating cost and resources.

Most activities have labaur,

plant, matarial and/or subcontractors sssoclated with them.
These resources each have & cost and affact the activity

duration. For example, if the sctivity of excavation has

extra labour or an excavator, the durativn will be shovtened

-4 -




at an increaced coat. Costs and resources, together with the
o network schedule, produce cost curves and Tesource histograms
(Keruner, 1983).

Developing a procurement schedule. ALl material or plant

o

e requized oa the projest has a date on which it is seded and
1 an ordering lead time. From this informatics a schedule can
L be developed to emaure timely order of requized materiala
N (Rodrigues, 1985).

@ Daveloping a drawing register. Initially all required
drawings should be plamned. Tuis will define what the
dravisg will show and in what detail, how long the drafting
will take aod when it $s Tequired on site. Tals can be used
to create @ drawing schedule to monitor all drawings
{Bodrigues, 1985).

°

Developing ea action list. This is uead for planning required
actlon and defining the person responaible for it. Esch
action crn be coded velating it to a parson responsible,
construction activity, discipline or any other related

aspeat. Careful coding can emeble sorting of actions
relating either to a particular person or activity. This
facilitates uonitoring and expediting actions snd can track -
any progress or lack of it in & particulsr ares (Redrigues,
1985,

These project planniug methods may or may mot be computeriged but
each elemsnt 1s imperative for effective planming. The level of ~
development and computerisation of each element will depend on the

size of the project msnagewent coupsny or the complexity of the

project. The crestlon of these systems sud the initial gathering

of ideas ia largely an exexcise in human relations; demanding and -
encouraging communication and contribution frm everybody. These

initial plans (the master plan) must be flexible cmough Lo change

in response to & dynawic project. They should be reviewed and

updated regularly.

PETEN




Monitoring

The planned performance is contained in the original programme,
cost schedule, resource histograms snd procurement schedule.
Actual perfornance should be compared to plauned performance and
deviations in time and cost should be scheduled ints Eutuve parts
of the origisal master programye so as to bring the project back on
track (Glegerich, 1984).

Mouitoring involves:

o B 5 actual time aud costs. Thia involves measuring
8..sal start snd finish dates of activitles, actusl labour,
manpower, plant and eubcontractor cogta.

o Comparing actusl to plamned. This fuvolves calculating the
difference between the actual Lise and cost of activities and

that which wae planned;

° the ivpact of devi on the fimal
oF the project in terms of time, cost, resource and other
obligations;

© Taking corrective action. If the actual performapce, coat or
time, deviates megatively, costs, ptanning and resources
could be affected. Remedial sctiom could be tsken by
regources or in order to

shorten durations aus bring the plan back on schedule; and

©  Cliest reporting. Ay changes to the original plan as a
result of delays, for example, should be discussed with the
client. The effects and costs should be ssttied immediataly.

A delay in anmy activity can be remedied, but of an increase in
cost. Despite the fact that at thle srage it msy not be knoym who
Will be responaible, the eveats should be recorded. At all times
the client should he infarmed of the progress of his project.

-6~




If monivoring ia successful, delaye will be recorded very soon
after they gecur and remedial sction can be effective with both
minimum cost and time changes. Effective monitoring asd reporting
keeps the project menager and the cliest in touch with the raal
situstion snd prevents umexpected results tousrds the end of the
project.

The mauual developuent of construction activity networks and their
aagoviatad costa and resources is very time—consvuing. To be
effactive they have to be changed and updated frequently. For this
reason computerigation is desirable and, in Fsct, it la this evea
where plamning wethods are slmost standardised aud where
copputerisation g mest highly used.

Waile planning, information must be captured snd mamipelsted until
the resulting plan weets all pre-defimed wilestoses, complation
dates, constraints of resources and costs. Many alternatives
shouid be acalysed to aftain the most advantageous plan. Analysis
of requires the ton of duration and dates

which is almost impossible without the speed of a computers
Similazly, wonitoring requires continued changes to produce new
schedules reflecting the actual vork dome.

Retwork schedullng in the area which hes been most successfully
conputerised. The differest system modules, however, do mot operate
independently. For exsaple, 1f the duration of one activity is
‘extended, its cost increases, go that starting, completing and
ordering dates for subsequent activities also change.

Integration betwsen modules can prevent multiple data entry for all
changes zesulting from one duration chénge. Tnis type of
integrated system is complex and expemsive and would bave to be
Justified by the siza of the company and/ov the complication of the
projects. The degree of integration required differs greatly
depending ou company philosophy, size and objectives.
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Lack of Bastc Profect Mansgement Training

Finding the carrect person 85 project bADAger may overcome BADY of
the problems asscelsted with running & particular profect
suceessfully (See 3.4). Fioding that person, however, may, in
Lteelf, be & serfous prodlem. He has to have interpersomal ability
45 well 8 memagement abilities and s knowledge of planning apd
wooktortng. The requiresesta for an effective project saager
excesd the boundsries of Individusl disctplines such as
engineertng, architecture etc. (Straope, 1994), For sxample, it
hes been contended that a ¢ivil englneer ia sulted to project
sanagesent. He may, however, be spectalised in snalyticsl training
at the expenae of an ability to handle human relstiony or fimance.
In addition to a basic training, project wanagers meed a kuowledge
of buatness adainistratton, lav and poychology (Gutsch, 1982) (see
£tgure 2.2,

FIGURE 2.2 DEMAND ON A PROJECT MANAGER'S BACKGROUND
(Duify, 1980)

A serious prodlen with operating project saunsgement systews, as
opposed £o other syatems, {s that there is mo formal education
Programse to traiw construction project managers {Adama, 1984).
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Hany project managers ere, tharefore, engineers and builders first,
and managers second.

Available training sessions are usually too general and mot
specifically adapted to the needs of project sanagement {n &
specific organisation. Tals encoureges many companies fe resort to
in-touse methode of traiaing (Fhoenix, 1986).

The Project Mamagement Institute (PMI), recognising the fact that
there 1s no fornal undergraduate ‘degree in project management, hes
introduced an examinatfon which gives the tirle of Project
Management Professionsl (PMP). Once a person has enough telated
education and experience he cen take this examipation which is
5piit fnto six fielde of project management: nsmely management of
time, cost, quality, human rescurcea, scope and cosmunications
(Koch, 1985).

This lack of formal project wanagement training necessitares
increased project definition and early discusston, i.e. front-end
Plenning to clarify exact requirements and to overcame different
methods of thinking dnd project sxecution.

The Benefits of Flanning

Someone once said, "... if you don't think about the future, you

won't have omel”

There are certaln in ing a prafect 1y
such as quality, service, support, lunovarivesess, profitability,
competence and relisbility. These can be achieved by effective
planning which is aided by the computer systems. If, as MeFarlsn
{1971) nmatntel 18 1 to planning, then
the better the planning, the more effectively the abjectives may be
met (McFarlan, 1971).
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Without & plan, whetber mamual or computerised, actusl progress has
nothing to be compared tos Monitoring will then be deme by "gut
feel” which is not dccurate and cannot be expected to yield good
Tesults. Activities then follow each other mpasmodically,
materisls snd resources mey not ba ready when required and
generslly the project duration increases.

Correct planaing emsures that activitiea take place in an orderly
way. Inpertant problems can be anticipated and changes can be made
£o ensure that the ottcome is as expected, This is increasingly
important as the capital expenditure of & project increases when
effactive project wsnagement can reduce the overall exposure to
risk. Project mamagement, therefore, should be dstailed emough to
allow decielons to be uade reliably. Histakes are expamaive aad
even suail percestages of the rotal project costs coustitute large

suma of money.

Before one looks at a specific systems plan, however, the industry
1a which the system is to operate has to be snalysed.

Developuenta within the Projoct Nanagement and the Cometruction
Tndustry

One of the major changes iu the ronatruction industry is that the
xole of menaging projects no longer ouly covers planning and
control but has been extended to other spheren ranging from
marketing and flnance to lews Thia wider rols is covered by

Project masagenent.

The folloving trands have besn ldentifed (Rodrigues, 1985):

Indestry tremds:
© Projects sre able to ba larger and more complex because of

such factors as the industrialisation of coustruction and
muiti-disciplinary involvement;
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©  Project durations are shortened as much as possible to reduce
high finance costs. Tuls can be achieved by use of
fant-tracking; and

o Projact planning has been brought closer to the construction
site and position of activity to imcrease the effectivenass
of the control.

Management trends:
© An increased eaphasis on financial contrel to forecast
realistic figuzes of finsl cozts invalved. Coat contzol
methods have also been computeriged but the methods ave not

es atandardised as the metworking {Jomes, 1984);

o Involvement in aspects other than construction dus to the
aulti-diseipiinary sature of the projects;

o Amove away from menual calculstions to work done on
computera to incresse speed and accursey; and

@ Ademand for imnediate results and systems which are simple

to less for in-location use
{Campbell, 1982). This aids quick decigions in a
ngs auch as

These trends together with the specific project management needs
lead to computerisation as & method of accommodating the
requirements.

Effective Project tanagement Systems
A systems definition and a development plan is the final product of
extenatve investigation of project menagement comcepts together

with the snalysis of the industry and the particular organisation's
methods and systems requirements. This plan is devised during rthe

- -




o early stages of designing the project management syatem when a
B j separate development methnd for each module has to be defined and
VA the degree of integratfon decided upon. These decfaions may result
R 4in some enual systems or varying degrees of compuCerisation, Most
small companies atart with manual systems which are developed ss
the company grows. Manual syetems are obviously not iategrated, so
g there will be dosble data antry. For example, if & change fn the
schodule changes the coste, these changes have to be made in both
the tine and the cost module.

The tyend of reducing wanual work has led to the computerisation of

such systems. A system can range from complete integration of each ‘ ¢ !
module to varyiog degrees of integration between nodules. "
. Independent modules necessitate double data entry but decrease
complexity. The degree of integration will depend on the size of N v
- the company and {ts iavestment Lu computer hardwars snd software.

Computerisation does not necessarily improve project mamagement but
1f the System i3 successfully used it hes the potentisl to improve

the praject mansgement funetion. {

The following are five major factors goveruing the affactive use of N
project wanagement gyateast

o  4n gffective profect team. Without the sepport, iavolvement, v : '
coumitment snd motivation of its members, the project team, !

“ e even with the best system, will be imeffective. A good

vser-friendly systea is likely to gain more support than a

systen which is remate and unylelding. Involvement of the

tean members in the design and mplementation of the prolect ~
. management system can emsure that their .equirements will be

2 . wet. With adequate training the users should understand the

g B system better and resiat it less. This leads ta Ereater

\ - willingness to use the eystem as they do not see it as a

. threat to thelr jobe;

,
e .
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o Ease and speed of is & very
fmportant final stap to systeas dealgn. Tralning the users,
on-site assimtance, fast delivery and instellation snd the

use of software packages can aid effective implementation;

o Iesrnigg to operate the systep esstly. Fourth gemeration
languages eneble the systems to be user friendly, siding
tratnlog and ussge. In some systems the user is able te omit
the user Eriendly steps to save time and frustration,
havever, for sasy use the system must he conaistent:
facilities, comands end techniques learnt in ome situation
must be applicable to another;

o ful For to be truly

valuable to the company as s whole, it wust be successfully
communicated to sll potential users. Reporta, therefare,
should be clear and easy to interpret, while the formet
should be Elexible enough to satisfy various needs. Reports
with high vislbility, such as graphs, have become & popular
method for improved communication; and N

o Forward thinking. Project 152

dipeipiine with continuoun changes iu the tools and
techniques vsed, qualification of project management
personnel and the types : ! future projects (Bsker, 1982).

Systen analysts and deveiupera have to be aware of potential
company growth sad the latest trends in methodology to gain
the best opportunities for staying shead of their competitors
or galn a leading edge.

2.10 Gouclusion
Projects hava taken on a ney complexity because of the trend

towsrds multi-dfeciplinary projects which often require more
18, Coats are, thevef 11
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ncreased and the only wey to veduce them is o emsure shorter
‘on-the~job! duratlons. To achieve tils, construction planning and
control has been expanded fnto comstruction mansgement. The
genersl thinking amongst project managers is that the need for
effoctive co-ordination and monitoring will be met in the faze of
time limits and conplexity.

The wanagement function, however, does not end With the
construction phase. It covers all phases beginning with marketing,
real estate and funding sspects; moving through all design,
documentation and tender award phases before reaching
construction. These management aspects cam be parformed by a
specialist project manager whose function 4t is to lead a tesm
conprising all tha professtonals iavolved in the project.

Tn all of these phases, computerised and manval aystems &id the
project manager and his tesm. In some areas computerlised aystems
are better developed than others, however, the degree of
conputerisstion will generally depend on the size of the project
and the company undertaking the project management.

Computerisation of the syatem does not, ir itself, produce better
project management since a computerised system could never replace
the project manager.. On the other hand, without any computerised
systems at 211, even & good project mensger will have difficulty in
controlling all aspects of the project successfully. Effective
project mansgement, thersfore, 1s put imto effect by a good brojest
management team which makes optimum use of systems comprising a
combination ¢f computerised sodules as well as manusl methods.

Thie literature research has highlighted the need for practisal
£1eld research into methods and results of different types of
project mansgement systems developuent. Me resultant research la
deseribed in chapter three.
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CHAPTER THRER

RESEARCH

3.1 Justification and Alm of the Research

The literature survey suwmarised in chapter two clarifies the
and iaformation systems.

theories of project
Hovever, the desrth of reseanch .d documentation in the ares of
developt puterised project systens in the

construction £leld, necessitated fleld research. This chepter
descrides the practical fleld research that was undertaken in order
to gather Firat~hand knowledge from people who have designed,
investigated, installed or uded computerimed project magagemenk

syatens,
The alms of the fleld research vere:

o To diaeuss issues in the arews of planning, finance, corporate
culture, the system and the user;

© Ta investigate the metheds of design, development and
of terised project systems ;

o To determine whether front-end planning had any besring on the
ltimate succesa of the systam and satisfaction of the users;

and

o To identify and priovitise the subeections comprising froat-end
Plamaing.

The review of relevant Literature provided s background and
framevork for the fleld vessarch which was ia twe forass
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© Qualitative: In—depth interviews; and

° 1ly analysed

qualitative Begearch - In-Depth Interviews

The n-depth tutervisvs were aimed at analysing companies in the PWY
ares who tad been iavolvad in computerised project management
systeas development.

4 structured guide to the interview (see Appendix A) ensured tha®
cach interviewee discussed the same issues relating to the
developnent end operation of the system used by their company. Ihe

eress covered by the lterview were:

© What are tha ;:oblems ssgnclated with davelopment and operation
Of a computerisnd project management system?

o What are the reaguns for and/or causes of these problems?
© How and when could they have been prevented?

Wnsch factors make the construction indugtry different from any

°
other which may complicate the design snd operation of the
aysten?

o Wy do managers (in general) and englueers (1o perticular), who

need & computerised system, not put greater emphasis on
plannleg 1t?

Thase quastions were intended to eatablish whether incressed
frontvend plauving (including conceptual analysis, defimition of
needs, people motivation and training) csm reduce the devalopment
and operating problems snd increase the overall success of the
systen? Peculfarttles of the construction Andustry which may affect
the syetemg design were also investigated.
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Tan in-depth interviews were conducted with the followlng companies

1avolved in construckion project management.

B S Berguan & Pertuers Inc.
Combrink Comstruction (Pty) Ltd

DMD Project Tuc.

DMD Project Inc.

Eagineering Mamageveat Services, Ltd
Engineering Managewent Services, Ltd
Baorge Kendail (Pty) Ltd

3 J Schneld & Assoclates

7 7 Schneid & Associates

$ M Goldetetn & Co (Pty) Ltd

Ivor Bvans

Dave Albarn
Bruce Redrigues
Tanfelle Davel
John Colley
Kaay Koch
Andrev Chodelski
Bob Brites
Bdward Wilson
Jout Wisderhold

Consultent
Contractor

Project Manager
Systems Operator
Project Maneger
Project Manager
Software Specialist
Quantity Surveyor
Quantity Surveyor
Contractor

The aim of the and spectfically the was

communicated verbally and in writing to prepare each interviewee in

sdvance. The interviewes, however, was not Testrained frew
commenting about anything relsvant and wss encoursged Lo express any
strong feelings or idess relating to his experience.

11 the interviews were recorded and transcribed verbatim, Many of
the comments aud ideas were extracted from the rramscripts and are
included in chapter four and five as examples to illustrate some of
the theories. .

Pactors Relating to the Success of a Computerised System

The interview transcripts were studied and used to highlight areas
that Tequired further {nvestigatlon after asking the quesifon "Waat
d Project ful?”

nakes a Computeri Systen

Five aresa determining che success of a system coverad faotors
relating to planning, £inance, the company, the system and the
These Five aveas have a number of questions associated with
This table was used to

oser.
them which are summarised in Table 3.1.
construct & questionnaire which was sent to people involved fin
project mansgement (see section 3.4). Questions relating to these
five aress are now discussed.
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a)  FPlanning Related Factors

o Wno was imvolved in the initial design? Was the design
done in-house or by consultants? Wae there a committee
set up and who led the design? Was it led by the dara
processing (D) departuent and how strong wae the leader?
Were consultants uged to aid the devalopment process?

o Short term plamning to esticfy immediate needs. Was theve

inter—disciplinary communication and the available

channels for it to be ackieved? Did designers gain an
understacding of the constraints &nd needs of other
diseiplines.

Vae there a study of the existing system and future
requirements as well as an investigation of avallable
slternatives.

o Long-ters planning to satlafy any future needs, Wes the
syatenm planned to sccommodate expected growth or did the
systen evolve and grov as the deminds increased? Mers top
nansgevent involved to ensure the system plamning

reflected the strategic planning for the company?

b)  Pimencial Related Factors

o Gongtrelats imposed by budget iimitations. What was the
attitude of top management to computerisation and the
inportance of planning? How did top management influence
the budget? fiow did this budget, in turm, affect the
amount of plamming that could be dome and the allocation
of time, staff, expertise and/or congultants, Did the
budget coustrain the system pardwsre, softwszs, training
and opersting costs.
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Company Related Factors

o How did the organisstionsl structure dnd culture ddctate
the environment in which the project managesent system
operates? Did the company culture deterudine whether the
manegenent is orientated to planning or not, as well as
whether conpsny objectives ave comuunicated through the
ovgantaation? How did top uamsgement’s imvolvement and
the DP department's position within the company affect the
davelopment (Eipes, 1986).

Systen Related Factors

o 1o what degree was integration of various aodules withia
the system required? For example, were modules of the
aystem integrated for owe praject only or was all the dara
from all projects integrated) was the project dsta
required to integrate with the corporate data on other
conpany syatens; and what were the operationel integration
Fequirements (stand-aloue, centralised or decentralised).

o fmat functional capabilities were required frum the
software, for exampla, how were calculations to be
parfortied; how was data to be captyyed, stored and
accessed and what were the reporting requirements?

© What type of haxdware was needed to perform the required
fupetions. Should the hardware be emtirely mew or should
the exlsting hardware be expanded? How should the
hardwsre £t into the organisation gtructure?

o Did the development include defining the company's
and them with eny
changea into the aystem design? Was there review and
monitoring to confirm that the objectives were being met?

3l -
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o Was there training of direct sad {ndirect usera to ensure
carrect systems functioning for maximun benefit. How did
training take place in the {mplementation phase?

User Relared Psctors

© How did the sophistication of the users, depending on
their knowledge and experdence of project management,
computer systems and their computer literacy, affect thely
contribution to the design?

o Was there luput during design and development frow the
ussre in defining the needs of the system snd in the
inttial deaign? Was there a methad for fedback after
implementarion of the system?

3.4 Quantitative Resesrch - The Queationnaire

The ajw of the questionmaire (which is contained in Appendix B) was
to tast the following questiona and igsuss that had emerged from thy

literature survey and the luterviews.

o

°

o

Does & greater cuphasis on front-end plamaing lead to graater
syscens success?

If the Finencisl constraints are high, will the planning and
devel t process ba less £ul?

Doea top msnagement play » vital role in whether the ayatems
davelopuent will be successful or mot?

Is the auccess of the system affected by the method of
analysis of al
aplenentation?

tredning and
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. o How importsnt 1s the role of the snd users in the systens
” definition, design, development and succens?
' The questionnaire waa desigued to identify:
T . [
S o Typa of works
. o 3ize of campanyi
DR o fype of computerised system used for project management;
[ o MNethod of systems evalustion, plenning, development and ¥
o tralntog;
! N o Degree of the user’s sstisfection with the systes; el :
A o Capabilitles which were porceived as Wore important than
| others; and
P o Dogree of support for front-end plamning. !
C .
b ! 1 ' 1sat),
)-t The was sent to 1270 1a [ :
/ { related Various and
. ‘ asrociations were contacted as follows: X
P
\' | Nuwber of i N
] Questionnaires - :
A o pent to wembers . . .
M | SAMCE!  Members of the South Afriewn Asocistion
- 6\\" of Cogmulting Engineers 180
| SAFCHG:  Membors of the South African Fedevation <
N J of Givil Engineering Contractors 140
o SAIB:  Members of the South African Institute of
- Butlding 510
P '
A 15AA:  Members of the Institute of South African
R Architecta 340
PR I Hembere of the Project Management lnstitute 100
an, —_—
2 1270
. The response from & matled questionnaire 18 generally 10-15% when it
st 1 seat to peopla who ave all potentlally able to answer. As people
- s who were mot involved in construction project menagement could nmot
be identified from the 1ligts, wvere sent to

all members even though the "true” population may have been aomevhat
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smaller. There were 87 useble responses, which may appesr to be a
low responss rate (6,9%), however, it was uccepted that there would
e many people who would nor veply, such as, comsultauta and
avchitects who were iavelved only {n design, contractors snd
builders wha vere too small to use oxtenslve project wanagement
systess and project managera ia fields other than construction.

The Statistleal Asslysis

A statistical anslysis, using 245 (statistical avalysis systew), was
performed on the veturned questionnaires ia ozder to establish
qarrelations and trends. Some interesting cooments attached to the
questionnaire have bean used in the text and ag examples.

The correlation analysis was done using the following variables:

Frout-end plaaning;

System success;
Compunication;

Tralatag;

Influence of top mansgement;
#natysis of alternatives;
TUse of consultants;

Manual. back-up;

Systens developuent leader;
Influence of workload:

oo 00000050

The following points are & sumary of the vorralation anslysls:
The success of the system is strougly increased by:

Pollowing a well definad, long term developuent stratesy;
The syatems leader hsving a good computer background;
Front-end plasning of the systems developuent;

Bffective comunication and trainingi

Top management involvemsnt in setting the etratesy; and
User involvement in the design.

o 8000 a
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Gonmunication and training is luproved by:

o Top panagement creating channelo for feedback:

o Tha systems lesder baving a good computer background and
understandiag of the vequirements; and

o Ciannels for contribution of ideas from systams usera.

The creation of the development plan is in“luenced by:

o Top asnagesent lavolyement as time and expenges have to be
approved]

o Top managenent's understanding of the aysten requirementa and
therefore the need for a plan;

o Iop mauagement being gosl brientsted which can decrease
planning in favour of quick resulta and actlons;

o Workicads wilch can prevent planuing taklng place dus to lack
of time;

o Iack of communication vertically between top mansgement and
project managers or horizontally between departments. Thls
preveats each ather's and,

therafore, plannings and
o User participation in the eystes design.

3.6 Reccumendations

The researeh indfcated that while front-end plamaing daes iatrease
the oversll success of project management systems development there
are other importaast factors that can influence the effectiveness of
this planning. Of these factors the two that emerged as significant
are top and uger on

‘fop management sets the atratesic thinking of che development and
monitors Lts progress by setting up and belng fnvolved vith a
Steering Comnitee. Tt io top that establishes the
chaanels for that aid the collection of {deas and
feadback. Increased understanding through involvement will improve
the chances of approval of time snd cost budgets and resources for
planaing, developnent and training.
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(. User participation increases the success of the systams development
B am it is through this participation that food and practical ides can
be collected. If the user is involved in the planning the
developnent ia more llkely to be kept on schedule by preventing the
Gemign going off-track. Partlsl owmershsp of the syntem attained

N during plenning reduces the reststance and training at the N

implementation stage.

Other factors for increased systea success are strong leadership, 2 N

structored design spproach, careful cost amalysis end coatrol, s
of al a phased devel approach and e

extensive training. d

. Organisstions embarking upon & computerised project meuagement .
- asysten davelopment wosld do wall to emsure thesa factora are taken
1nto account as early as possible.

36~ .




N CHAPTER FOUR

INITIAL CONSIDERATIONS FOR PLANNING PROJECT MANAGEMENT SYSTEMS
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CHAPTER FOUR

INITIAL CONSIDERATIONS FOR PLANNING PROJECT WANAGEMENT SYSTRNS

s

Introduction

This ohepter dlscusses the initisl steps to be taken after a &
decision to computerise the project mansgement aystem has been P J
resched. These stepa should be amelysed in order to dacide whether :
to buy & pre-designed package or whether to develop a personslised

systam. .

A project mansgeneut system doss not have to be computerised, in
fact, most start off s manual control systems. A company can e
easily guage when & project requires a computerised, as opposed to &
manual system. Initlally a compyter helps by increasing the spsed
and accuracy of hanical lculatd for example, Leulatd .
the dates on & eririeal path schedule and updating after s mettvity .

<hange, bills of culating payment . : .

ificatss and actusl costa. .

More often than act, individusl aspects are computerised step-by~

step, For example, tine mansgement is computerised firat with the

Possibiilty of the respurces being included later. Companies have

2o look ac which wodulea they want to computerise and whether thoss ,
! should be integrated and, if a0, to vhar desree (Chodelaki, 1985).
. Some possible modules are:

o o Time {Activities covering scope and the achedule);
o Cost (Budget and Actual}; sud
© Resources (Materials, Equipment and Personnel}.

pd

TSt ey

The advantages of integrating the modules are that integration
reduces double data entry and evmurss that differest wodules sre
updsted to the game degree at any time. Monitoring can be performed ;
zellsbly without having to rely ac heavily on “gut-feel” or aemory.

T
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4n issue that cowplicates integration, howaver, is the need for
differcnt levels of detail withia each module. For example, the
ingtallation of an expensive piece of equipment could have a high
cost impiication end a low time duracion; curing a concrete glab has
low costs but effects the time scheduling greatly. This means that
the degree of integration has to be carefully investigated
(Benjantn, 1984).

Since companles tend to differ in the typa of work they pevform,
their pullosophy and perhaps style of management, a different
nanegenent systen is often vequired for each company. In-depth
planning for the design and chofce of & syscem is vital fo ensure
that the aystem finally devoloped pevforms the Sunction required by

the company.

There is not always sufficlent pre-written, packaged software oa the
market to allow & company to buy & system vhich performs the
Tequired project managesent function exactly (Bvans, 1985).
company is very ssldom iu & position to be able to decide exactly
s

Hance &

What it yante of a systen and then buy that complete aystem.
applies particularly when a company has its own specific methods or
techniques. HKather, it has to define its exact requiremsnta,
analyse the avallable software and match the two as best it can. If
this is not possible it may choose the systems development path for

& tallored system.

Front-End Planning to Establish Comstraints

The process of planniug can never be overlooked despite the fact
that there are different development paths which can be followed,
namely: packags, in-house design, consultents oz s bureau (see
section 1.2). The company still has to pecform the planning steps
of deciding what is wanted; what functions tue system must perform;
how it £4s lato the company; who will use it; snd how each user
Will benefit.
each phase of planning.

The developuent path chosen will change the nature of
However all phases should still be
constdered.
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The decision of which psth to follow ie constrained by:

o

o

o

¢

he investment thak the company i prepared to make, and how
much each alternative costs relative to the budget;

Whether the company already has hardware that the new system
cen sus on or 1f not, the fact that hardware costs have to be
added to the development cost;

Whether the required manpower is available and whether the copy
of this manpower will be epproved for planning phases.

1s

and therefore

expensive even before reachiug the specific syatews plamning X

stage); and

o The time and finance available for trairing and installation.
(These are the final steps of the development and easily
forgotten).

Reasons for Computerisiog a Project Mansgement Syatem
Computerising a project menagement system, can greatly aseist in
reducing manual input, increasing the level of detail for impraved
control and, one of the wain funceions, “menzging the client's
money", Using a couputerised system for project wanagement has
certain advanteges which 3ssist the managers and should emable &
Project managemsnt company to galn a competitive edge by making time
available for concentrating on management sspects rather than
machanical, aduiplatrative aspects.

The advantages of a computerised system are listed below (Popevcu,
1984):

o Ingreased speed of processing and response time;

o Integrated modules allowing dats to be entered only omce (i.e.
reduction of date reduadancy);
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A system which e likely to be more up-to-dare and contain more

o
detail;

o Reduction of clerical work snd human error;

o Increased sccuracy, reliabllity snd stasdardisation;

© Creater ability to reorganise or summerise data into valusbls
faformation for decivionmakings The sorting facilities
increase fleribility of report formatting; and

o Ability to pecform 1 for ion of

alternatives and semsitivity amalysis.

Some disadvantages follow:

Increased conts

o

o

Negative resction to & new method of performing similar work;

Bad results dus to poor trainlag; acd

o

Useless reports because of too much detail or becsuse they are

o

late.

4.4 Development Considerations

Before deciding upon a development path for & system, whether buying
or designing it, thare ars many isaues that should be copaldered.
The following queativns should be asked:

o What aze the project mansgesent functions thet the company
wishes the system ro perforn?

© What is the size and type uf prajects thet the company wanagas?
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& aysten which is likely to be more up-to—date and contain more

B
detal;

© Reductfon of clericsl work and humea arrors

o Increased accuracy, rellability and standavéisation;

© Greater ability to reorganise or swmarise data fnto valusble

£ for ng The sorting facilitles

increase flexibility of report formattiog; and

5 Ability to perform rapetitive caleulations for evalustion of

alternatives and sensitivity analysis.

Sowe disadvantages Follow:

Increased cost;

a

Negative reaction to a new method of performing similar work;

o

Bad results due to poor training; and

o

Useless reports because of too much detail ot because they are

°

late.

4.4 Development Considerstions
Bafore deciding upon s development peth for a system, whether buying
or designiog it, there are maoy {ssuss that should b considered.

The following questions should be asked:

o Whac are the projoct managepent functions that the company

wishes the system to perform?

5 What is the oize and type of projects thet the company danages?
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o
i

t
PO

What 15 the aystem development budget?

fow long and how much treining do users need in order to use

°

the gystem successfully?

How easfly can the user access the system?

o

How flexible is the format of the reports? Do they have the
ability to change format for differemt clients? and

°

How succassfully can the system satisfy the specifie needs of
the project ataif and the client? How well, for example, will
the systen help the project memager with his cost coatrol or
how well will the reports kesp the client informed about his

o

construction?

The decisinn to computerise 1s an esrly step in & Leng~term plan
which involves company culture, strategy and lsrge finance. It muet
therafora be preceded by the correct motivation and hemefit study.
Benefits can be actusl or percelved, tangible or intangible, end all
of them should be assessed and recorded. Reports, for example, can
be a great bemefit while veams of caleulations and print-cuts are
utterly useless if they are provided before the management control
requirements have been assessed or the project managers are traiued
ta read them (Brites, 1985).

A coupany, for instance, may acquire a system with great potential
bemefits but which ix 2o intricate that it is forced to put
personnel on & course to Learn how to use the syatem. Byen then,
the systes is so complax that it requiras a specialist, or & tystems
department, to use it. While & specialist may be assigned to the
project to operats all aspects of the system, this could be teo
expensiva urless the project s very levge. Furthermors it
strategically dungerous for & company to be entirely dependent on
one persan. A department with each mephor operating one aspest of
the system for many projects removes these problems but may be too
Temoved from the construction site. This critieism may be defended
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by a very large cowpany that has a department oparating its
complicated system, howaver, if the data capture and operstion of

the system s so complicated that it needs & traimed operator, the

g

cost of opersting the system may b+ increased too much to be
justiied by & emall compamy. If the information on the reports
camnot be analysed easily by the person who needs the faforustion,
L& wi2) not be used or an axpensive analyst may have to be employed.

Another company say use a far less integrated system and introduce
the modulea fo its project managers one at & time. The advantsge of
this decentrulised operation is that operatisg time is reduced and
the aperstor can he the project mansger who is completely dedicated
to and involved iz the project (see 4.8). Fe would usually hava an
assistant but would be able to operate the system himgelf if
necessary. The ease and speed with which rav data 1s captured and
converted into valvable, easy-to-amalyse information is & measure of
the valus of the computer systes. Ixamples of raw data aze
durations, dates or requirad resources on site, while valuabie
{nforwatfon 13 in the fora of bar—charts, histogrems or progress
reporte.

Top Mansgement Involvement and Systems Planning Tesma

#hen dsalgning a computerited project wanageueat system, it is
reconpended that steering and operational committees be sppointed to
glve dizection to the system development, provide a forus for
digeussion and meke dectsiona.

%.5.1 Stearipg Committees

4 stearing committer s & group of people compriaisg
reprosentativas from all depertments that will be affected by
the aystem belng designed, Ma Function of this committes L&
o monttor the direction end Drogvess of the systema
development. The memhera ave not necessarily included sk an
opevational level but meet to discuss and resolve fasues.
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The steering committee should conslst of representailves from
top management, construction management and systema
development areas. This provides lnput regarding stmategy,
fun¢bionality and technology from all spheres each of which
hes a different definition of success (Tuman, 1986). The size
of the steering conmittee will vary depending on the size of
the company. In smaller companies the seme person may
repregent more tham ona area or function to be included in the
syaten, Regardless of the conpany size, a steering committee
having equel represeatation from all areas and providing

guidance for the development should be comsidered.

4.5.2 Operational Coemitteas

Below this steering committee is an operational committee
end~users and functional managers. Thie
“id be the

operational committee is a woridng group and
desiga team. They do the research, investigs ou and
Teporting to the staering comulttee. There should be & good
balance of expsrtise within this operationsl committee and the
chairman should be a strong leader 50 as to encourage maximum
contribazion Frow sach member (Elmes, 1986). Each parson has
to be able to expreus his needs and recognise the constrainta
of the others. Fach module leader has to have his desian,
coding methods and level of detail compatible with the ather
modules. This forces interection and lagen betwsen wodule
Leaders st the planuing stage.

An imbalance in the operational committee, for example, could
mean thet the emphesis might be on costing, while time
planning or overall flexibilit, ia lacking. High calibre
planning, costing, technical an. mensgement paople must make
up the team (Rodrigues, 1985).

The position of these steering and vperational committess within the

company hierarchy is of crucial importance. If the operatiomal

comnittee works closely with the top management, it will be more
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affactive by incorporatiug relevant, top lavel informarion into any
plans. If, for axample, the systems development team reports to the
Financial wauager, there 1 a chance that the aystem may have an
eaphasis on costing rather than time coutrol snd mey neglect taking
£ull advantage of strategic and marketing aapects.

The findings of Dean {1968) and McFarlam (1971) fzdicate that if
there are two or more layers of oenegement between the computer
systen department sud the executive memager, there will be lowar
effectiveness and planning ability. 4s & result, the cperational
committee should be eloaely associated with the top mamagement in
the steering comittes. In comsunicating and reporting upwards, the
planuing of the computerised project wecageusnt system is likely to
have & better format and be wors regularly teviewed.

These teame should exist aven if the systew {g being designed by
consultants {Wiederhold, 1985). The systems development guidalines
can come from the congultants but company input snd iavolvement 1
still vital.

4.5.2 Top Manageseat Involyement
The plens that the systems planning teams are to follow should
be preeise, formal, commnicated to ell the people involved
and have the support and participation of top management.
Unfanilisvity with computers or not baing Lnvolved Zn the
aystemn devalopment cem cAuse management to expect
unressonsble results ov progress. Formulsting a detailed plan
19 a slow process, and there is little output to justify the
tive, and therefore cogt, spent in planning. The sdvautages
eve intengible until much later and ave difficult to
quantify. If top menagement hacks the plemning atage, the
coats ave ware dkely to be approved. I order to get thelr
baoking, their and are
(Kanter, 1972).
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The of top therefore are:

¢ They offer plemning input at a strategle level which
contributes to the position of the system within the
compary &nd how the systes can improve the company in the
induatry;

o ‘hrough understauding the planning process budgets will
‘be approved move easily; and

© 3By cresting and participating on a steering comittee
they will review the devslopment snd kesp it “"on coupse".

4.6 Designing Project Management Systems for the First Time

Companies who ubark on the design of a computerdsed profect
management systew for the first time ofrez face problems with top
management unfamiliarity with systems requirements and other
probleme ariging Sron inexperience in desigaing systema.

44641 Top Management's Unfamilierity with Project Managemont Systems

Conpany ffmancisl systems follow a certatn set of accounting
rules which stipulate vethods of drawing up accounts and ways
of dealing with most situatfons. Such syatems can be obtained
in packsged form to satisfy most company requirements.

Project mansgement, on the other hand, follows no set methods
and 18 etill a developing fleld. Systems for project
nanagesent therefore, are not as fully developed sud are not
as ag those 1aved with the

field, Top management are often faniliar with these corporate

systems, whereas they camnnob easily understand the needs of
the projsct management gystems user and thelr company ‘s
client. This unfamiliarity with project management syatems
can cause a communication breskdown betwaen different levels
of manegement within a conpany,
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In order to prevent problems arising fron this possible
comrinieation breakdown much discussior and “throwing around
of ideas" has tu proceed eny plams. Tals can also help to
eatabital what expectations different people have and clarify
the goals of the system. Whar aspect of the project
management, plasning and control do the project managers
themselves want the system to perform, gnd how {Collsy, 1983)7

4.6.2 Problems Due to lack of Experience in Systems Design

Computer packages that adequately pesforw individusl project
wanagement functiong, such as budget control or setivity
scheduling, can ueually be bought off the shelf. These
separate systems, however, would not integrate into a complete
#ystem. Until zecently the demand for integrativ: wss aot
great enough for project mavegers to aquire computer desiga
skills. Mow, hovever, integration is wostly autometically
Tequized. Project mansgers without design experlence and
destgners without project nanagement exparience both lack the
necessary combinavion of skills to desiga the integration from
etther of these two backgrounds. The following is a liet of
§4fficulties typlcal of those sncountered oy pecple designiug
Project wanagement systams for the first time,

o CGonatruction manogement has previoualy beem perforaed by
gotting lnvolved on site, making "on the spot” decistons
and erists fighting. Contractovs, thevefors, may not be
exporienced at using @ systems nd possibly are not
exactly sure how it cen assist them. These Eirst time
designers should ausuve they spend ecugh time on
front-end plasning to determine thelr needs precisely
{Rodrigues, 1985).

Thers could be a benafit in buylug a relatively general
and not too cowplex profect mamagement system in order to
be used as an initisl learning tool. In this way praject
managecs can learn systows abilirles while reinforeing
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thelr project mwanagement knowledge. WH': . ualng this
systen good points end insdequacied smerge and aan be
Incorporated in the subsequent move detatled awd
personaliand development, These deeper levels of
understanding can only emerge effectively with personal
experience (Chodelski, 1965).

Initially some users even have difficulty in appreciating
the basic distinetions of computer eystems: packages and
mult’-function systema. This is dangerous becsuse these
Peuc.2, ¥ho are making large finsncial decisfons, are

doing a0 frow & weak base.

The new project mansgement system does not necessarily
assist each departmest or §iscipline within the company
equally. Such unequal henefit could cause problems when
departments, who use the system less often, are reluctant
ta contribute importast dats to the centval data base to
bs used by all departments.

Top can offen be in
companiea that have not introdyced systems before. This
could be due to not realising the potential bemefita the
system can provide. One quantity surveyor saild he needed
systews to help with bills of qusntities, certificates
and costiag but other managers 444 not understand his

need.

He spent much uarevarded time trying ta develop systems
on his own for himealf (Wilson, 1963). Developers should
take this fnto account and ensure that the benefiza are
understacd by the top management 4o 2s £o elicih theix
commitnent.

Individuals vequired to use a systen for the first time
ey 7esist uaing it for apparently illogleal reasons
{see 5.11). A project manager mot previously exposed to
a system moy not understend how & syatem cen help him.
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°

He may feer losing his Job. Without certain knowledge he
w41l not understand that the system gives hiam more time
ko wanage snd whila it may cut down on administrative
ataff it will not replace him.

It 1 very aasy to overlook the ramifications of
fntroducing & new computerised systes into a companys
Arean ouch as detsiled planning are often under~
euphasised, Even $f Eront-and planning is done, plant
for implementation sad training may be f.rgottan. These
Phasss are easential and, 1f unplanned, can reduce the
affoctivences of the computerised systew and cause hudget
averruna (Rodrigues, 1963},

a project syster for
the firat time means that there should be a greaver
euphasis on planuing the procesa of gathering ideas,
enalysing slternatives and detslling requizements as they
are all new concepts: The company ia temporarily moving
iato & new ares bf systens design whes its expertise is
1n construction mensgoment.

Development of the systen dnd the applications that it
pexforus have to be carefully controlled so s mot to
duplicate effort as might happen. When project maegers
spontaneousiy develop their own spplicarions. The
advatage (see 4.11) of thase developments is that the
managers get exasely what they require btut the
disadvantege (see 4,12) ia that this knowledge la
isolated and lost to the company as & whole. If, for
exanple, a cashfloy module is too compiicated to keep
updated sasily the project manager may devisa a
apreadaheet csshflow matrix that takes less time to
operate. This spreadsheat, is highly efficient in a
salfish way to tha person himself, however eatshlishes no
permaneit ayecem that osn easily be made use of by other
project managers. It is, therefore imeffir ent to the
conpany
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AT 4.7 Planning and Deslgning the Project Hamagement System

4.7.1 Tnitial Plagaing

. The nev computerised project uanagement systea should derive
N the £ull benefit of computerisation ot merely incresse the
speed and mccuracy of an old system. For exasple, scheduling
for time control is @ slow process whes effected manually and
can be coupleted more quickly and accarstely by computer. If

this increased speed and accuracy s all that the computer is
used for there will have been an emormous financlal inveatment
without waximising benefits by including such capabilities as
L similation or graphics. For exasple, simulation can achieve

end resulta so quickly tLat meny altermstive construction
nethods can be analysed and the best chasen. “Whet 1f
functions could propone a cost-saving alternative or avold
continuing on an expensive course. Graphics can save costs by
the level of
nanagement project and by improving preseutatiom, even win a
tender (Chowftz, 1984). If the company plans strategleally it
will imcorporate these new functloms that the manual system

on site during the

4id not perform. Tnis should provide a competitive 'edge.

Wnile the fullest advantage should be takem of computerisation
it 1s also possible to over-computerise. For exauple, &
change effected in the time module could, through imtegration,
automatically cause a chain of changes to other modules, such
as cost and resources. One contractor proposes a manual
interface which would Teduce the sutomatic integratian but
Would engure that changes to other modules would be
highlighted (Wiederhold, 1985).

Positive motivation (Cleland, 1983) is & vital pre-requisite
for epontaneaus and free flow of ideas from everyone within
the organisation, It must be established from above; from
wanagers snd the organisational culture they develop. Praject

managers, engineers snd contractors are all highly trained
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with technical backgruunds and vseful idess. To gain the
greatest benefit from ldeas generated from withim the company
there has to be a standard procedure for gathering and

" categorising them for easy refevence and inclusion into later

phases 1if the systems planning.

4.7.2 Phases of the Planaing Process ., . 2
T The planning process may be divided imto several phases &
N hrough which the development moves: :

- o Defiuing the company in systems teras. How ia the system B v

going to help with the business of comtzollimg costs,
Tesourcea, time, people dud scope?

- o Defining the needs and goals for each division. The . P

4 company knows its need is for project mamagement, i . .

; however, the details at a lover level of methods and
integration have to be defined. Should the euphasis be .

\j on cost or time, for example? . .

T .
by, . A

o Collecting information znd ideas from the project people
\ themselves. Who may be able to contribute towards the

requirements and ideas?

. o Making and industry
! trends and the ecanomy. Construction betng & volatile
euvironment wskes this difficult.

Establishing specific objectives ~ for examplé the type
of project the coupaay may speclalise in.

@

Evaluating alternatives for the myatems development -
packsges, development in-house or by conpultants, what

°

best satisfies the company methods,

Deciding upon the best methods to meet objectives.

o
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Forwalising si © long terw plans for systems

°

spreadsheets for cashflow or
0l could be an isteriw short

developaent. -
bar-charts £ -
term plan wk'  che integrated time and cost modules

would teke longer to implement.
4.7.3 Factors Affecting the Plaaning Process

The process of planning a computerised project management
system has many factors which affect, and therefors have to be
consolidated into the plamning process (see Figure 4.1). The
top msnagewsat stesring romolttee and users should be awsre of
the followlng baalc polnts to give the development the correct
direction and emphesis (lucus, 1981).

°

4 mauager msy request iaformstion that, in fact, will mot
provide him with what he wants. FPor exasple, he may want
to know percentage completian of an activity. He may
believe that & report of time Spent as & pevcentage of
planned durattos will provide this and request this to be
incorporated. However, only by looking at time estimsted
to completion can the correct percentage be cbrained
{Gibson, 1987). In desiguing a system both needs and
wethods have to be analysed carefully.

Some nanagere do not necessarily fail from = lack of
rTelevant information but from their own imability te deal
with what they have, If the asnager has wore
information, a better dsciion will mot necessarily be

o

taken. Adequate training can ensure each person knows
and understands the potentisl of the system, If the users
do not know exactly how to resd a report or analyse it
contents the reports they receive will be misunderstood
or uot used.

Better communication betweea different levels of mansgers
and all users usually, but not always, improves the

°
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FIGURE 4,1

THE PROCESS OF PLANNING A PROJECT MANAGEMENT SYSTEM

(HcFarian, 1971,
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‘ g design and, therefore, performance. All the users,
o managers or operators, have certain project management or
£ specific construction knowledge which should be used.
F . Only affective communication can assimilate it all and
v produce an effective system. e R

. © A mansger should understand how the information system

o worka, uot only how to use it. Davel (1985) saw the . -
D biggest problen ap 8m operator Was that she knew the . e
For s capabilities of the system but needed assistance in the S
I area of project nanagement ss that was uot her traiming. o :

The project maseger was wot providing adequate B
E contributlon a8 he did not underetand the operaticns of
- the systen. -

o Mansgers should at all times be alert to uew areas that
may be computerised so as to uge the system for N
competitive advantage over other companies.

¢ Interiw assessments should be made of all or part of the
systen to identify sny stagnating developmeate. Such
sections of the system can be put aeide or rejected so as
mot to contimue vasting maney un a falled area. -

o Organisstion and control should be emphssiged, The
syste develapment praject should be managed as the
conatruction projects are msnaged by uvaing budgets,
progress reporting and evalustian.

4.7.4 Strocturing the Syaten before the Detailed Design

The fntitial aystems plsn must incorporate sn analysis of the
aystem structure or avchitecture which will best produce what
i3 qeeded. For example, should the systes have highly
integrated modules, standacd report formats, s centrsl data
base or spreadshect abillty to manipulste data? Where the
system will fit into the company structure alsc has to be
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S deaided; will it be centrally controlied, completely
decentralised or decentralised operation with a central

P atrol or data base?

One contractor involved in project management systaas design
" has defined hin working base in terms of gemerle products.
N These are data base, spreadshests, word processing, graphics,
k . scheduling and comma (communteation networks). Nome of these
% are specific to constructlon but his plan is to Sollow the
path of general training with these products for all
employees. The project management system will be fntroduced
1n phases with psrsllel training (Wiederhold, 1985), This
kind of strategtc decision has to be taken esrly as it
significantly daternines the method and path of the systems
development.

#nother contractor believes that completa integration ie what
bakea the system effective and powerful. He bellevea that it
shiould be possible to trace any item from the bill of
quantities, to the drawings, to the ordering, delivery,
payment and to the final physical posltion on site. Ay
changes will chaoge all modules. This strategy has -to follow
a different development psth from that of the Firet contractor
(Colley, 1985).

4 consiltant who was very aware of the importance of early
Planaing seid that despite tho fact that they plamned the
Tequireaents of the system, they did not reallse that plemning
involved more than & detailed system description. They
neglzcled to extesd the plan fully to lucorporate traiaing and
smplementarion (Rodrigues, 1983). Another aspact which aia
tnfiaence the effectivenesn s that during the development
people becows more-acucated in project management ag the
develapment procssds. Systems uaderstending and exposurs o
benefita change their demands and requirementa, Howaver, the
development plan camnot change at every new idea whenever it
comes. A developwent has to find & balance between a rigld
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inflexible plan and no plan At ail. After a certain amount of
plannivg and "brain storping” a plan has to be fixed until a
certsin review polnt (Wiederhald, 1585).

Tyveryone needs to be avare that, gemerally speaklg, caglneers
or confractors temd to be goal-orientated and want to gee
zesults, This has o negative affect on careful, cust
affective analysis of the pros snd cons of all alternatives
and full expansion of the planming phase (Rodrigues, 1985).

4.7.5 Dasign of the Project Management Syatem

The systems developer should provida a practical, thorough
(but not rigid) definition of the system to be computerised
and & method of design. This definirion and method of destga
forms a blueprint plan which facilitates regular evaluation,
Although the plen should be definite it must allow for
flexibility snd adaptation when certain changes are identified
(see 4,7.4).

Ia order to understand what a project manager may expect of a
aystem it 1s almost essential that the syetem's developer
ahould have a sound construction mamsgement background.
Without this background specifications may be confusing or
nisunderstood and ideas loat.

A11 sygtema design should be well structuved snd docusented so
that a systeus developer going back to & previous design is
esasily reminded of the original logic. Anyome modifylng the
original systens design can do o with greater apeed and
aceuracy. Further clarity and ease of change is provided by
"egoless programuiog” (Lucas, 1981} no person is solely
responsible for design of sny gection of the system, as &
group 1p forned for the design and implementation of the
aystem a5 a whole. Finding errors takes more than one person
o that members of the design group assist each other in that
task. Programmers yiew sach other's work and #a encourage
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checking, clarity and swereneas of the entire systew. These
. aspects strengthen beck-up n sa savirensent ia which ercors
: have to be fownd.

The structural design of the proposed aystem breaks down the
aystem tnto its functions which desl with specific dsta
requirements, Very simply, each sub-structure can be
identified by defining the end product. such as the report,
the dats dnput and the method of transforming the raw data to
ugeful information. The cbjective a to have each module in
the structure concise, explicit and complete, in that all

situstions are covered, while thers should be no redundancy
(Davison, 1982).

S 4.7.6 Systeas Development using Consultents

Some companies declde that they do not have' the in-house
capecity to dealgn the systems themselves. They msy chooge ta
use a consultant to aid them but the planaing process should
still include sintler phases as the in-house development.
Using consultants, however, presents other problems such as
the following listed helow:

© The consuitant knows the business of systems design but

18 not as knowledgeable in the physical business of
{ project wanagement;

B

External design does not mesn that the company’s project
managers, users and top management sre less involved.
The consultant should only provide the DP, MIS and
prograsme codtag fnput; and

o o ‘Gopyright, ownership and support of the system becomes &
Y o new issue which has to be discussed as modifications are
) inevitable. The details should, therefore, be sertied in
advance (Rodrigues, 1985).
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‘The advantage of uaing consultanta is that they should be sble
to provide an objective wiawpoint and s "fresh look" &t the
eompany wethods and existing systems, menual or computerised.
They should be able to guide the development affectively ad
Prevent pitfalls. As systews Jeaders they should stimulate
and encourags user and compasy costribution for the detalls of
the business. The cousultant's cost, obviously, has to be
sgsessed versus the fn-house cost and ability to lead the
development.

Advantages of Centralised Planning of the System

Although d. tralisation is moze
system (as digcussed in 4.4}, as it brings the aystem nesrer to the

for opevation of the

conatruction site, it is not so for planning, Decentraiisation
Planntng mey lead to weak co-ordination as isoleted users tend to
vegard their needs s unique or their methods of meeting them a5
superion: they lose the benefit of comstructive ideas from other
users, develop applications of the system for themselves alone or
develop applications that already exist (sae 4.9.2).

lack of co-ordinated design reduces standardisstion which can vesult
in & breakdown in communication and, therefore, veduced
effectivenens and productivity. On the other hand, & centralised
dealgn ‘body, pooling all
design Proposals and theveby allowing all participants to contribute
idean end sbare in the benefits,

may act ag &

A separate department for developing systems may be removed from the
actual conatruction s es. The physical separation may well cause a
mental separation 0o that the systess developments may lose touch
with the day to day thinking of the project mansgers. This
saparation can be overcome by formalising channels for
eopmunication, such as regular meetings at which project managers
can be exposed to the development or systems developers can visit
the sites.
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One project company has established a
centealised design dapavtment with strong techuical expertisa. This
uansgenent information system (MIS) department is headed by a data
processing (DP) expert who hss worksd in a genatruction
envivonment. He communicates closely with top mamagement and the
construction menagers. Instead of being remote, this department’s
role is one of support, packsging, distributing snd treining. The
developuent is coupletely centralised but euphasises waximum imput
from the £inal usera asd feedback from the work face. Rather than
imponing o vedesigned system, the WIS department co-ordingtes the

original gathering of idess and intultive meeds of the project
wanagers. brom there, the ideas that are congruent with the company
philosophy are identiffed and incorporated into any design. Once
designed, a wodule iz packaged and distributed to the project
mansgers after they have had certaln besic training, Feedback in
the form of changes, and are once
agaln gathered and used to modify the module, This modular,
step~by~step approach also avercomes inatallation or traimbng for

the whole system at once (ses 5.12) (Wiederhold, 1945).

Centralised systems development prevests all the problems involved .
with end user denigned systems (see 4.9.2). Howevex, care has ta be
taken not to hlock out the initiative and contribution from the ead

users.

User Participation

The contzibution of the users of a computerised project management
system aze very important to its design as they will ultimately
deternine whether the system will work suceesefully or not. Umers
used to be inciuded in the planning and design phases o thet their
requiresents can be incorporated and when they use the system it
meets their expectations (Erlandsen, 1986).

4.9.1 The User within the Froject Wanagament Cowpany and how he
Participates in the Systems Developuent
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. i The socio-economic systems (SES) approach divides systems
Iz p devalopment into two aspacts, each with 1ts own abjeerive; the

technical aspect and the eocial aspect. These should run in
pareliel during the design. The objective of the technical
Lo aspect 1s to optimise productivity vhile the sbjective of the
. social aspect is to Tecogaise the users’ requirements, by

involving hiw in the planaing of his workisg enviroument
{Hirsheim, 1384).

b Mumford (1981) offera four principle arguments in favour of

user participation:

. o Tndividuals have a certaln right to be lncluded fn the .
. Planning of any technology ot system which mey affect
them. One of South Africa’s largest coatractore who
bought a pra-designad package saye that all project
mansgers and HIS people were iavolved fn tha planning.
This involvement ensured the dectaion makers knew what
the users wanted (Colley, 1985);

o Project managers tralned in the 1960's, for instance, did . ! Y
‘“\ . not have extensive computer education. Although acme
"~ have kept up-to—date with computer development others, ;
. Wwho have not, Tesist computerised systems because of i d
A thelz own ignorance of auch aystems. Colley (1985) says

that desplte the fact that the users were sceptical at
Firat, they were soon convinced that the system could ald
them. He puts this change in attitude down o fhe systen
satinfylng the needs which they had identified.
Eifectiveness of the systen was increased by initial

[ involvement whish in turn reduced the resiatance (see
LI 51033 :

o

The conputerised aystem and its operetor can become a

threat because of their ability to highlight the project .
wanager's lack of knowledge fn the systems area. Inis

- Lack of knowledge means that the project manager ig
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unable to use the system tc its full advantage., Beciuse
the benefits of the system ere act meximised such 2
praject uwanager remains sceptical of computerisation as &
whole. As a Tesult a highly expensive computerised
syatem is under utilined and wrongfully branded as &
white elephant; avd

o If & project manager is not prepared to accept that he
noads the services of the systems operator, he can
Jeopardise the project as a whale. By not taking
advantsge of an up-to~date system he may lose a
coupatitive edge for his company. Both the systems
operator and the project monager, therefore, should
scknowledg: thelr need for each other.

Lucag (1961} divides user participation during design and the
user's influence in effective operation imto three major
componentsi

o User imvolvement, User controlled design is such thar
the user 1n in charge of the deaign process, with the
analyst or consultant as 4 catalyst fox ideas snd to
explein options. Many compantes say that their systems
Gevelopnent was "driven" by the project wanagers
themselves - the pecple who Ware going to use the syatem;

o User interface, Te user friendliness of & syatem is
largely guaged by the case of uping the scroens and
reading the reports;

often people on a construction site do not have much
systens education and may not sven have used computers
before, A difficult interface may cause them to feel
inadequate and reject the system. To overcoms this
aifficulty there wust be weximum user friendliness; and
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4 o User evalustion. User ability criteria have to be used
for systema evaluation. For instance, data persounel may

regerd speed and reduced cost of operation as chief
“ priorities: these should nut, haever, be placed before
the priorities of effective project Gsndgement.

REST:
- Incas’ belief in lnvolviag the user has increased the
N probabllity of satisfying the vser and reducing problems in
C implemestation, On the negative side, however, it may extend

the system design time.

. X 4.8.2 Advantages and Dangers of a System Developed by au Indfvidual ;
End-Uger .

. . A syaten developed completely by the end-user haa certain - o
definite advantages which can be summsrised from Devis paper .
(1984) as follows: .

o New ideas thought of on site can be put inta operatfon
CURy iowediately without time-consuming referesce to a systéms
Gevelopnent department, This reduces the woriload and v
. N

demand on developuent persounels

© Ravimg & profect weusger develop his own spplicaticn on
site and implement it airectly eliminates the need for an
MIS person to deteruine the requirements of the project
manager in the first place; and

Eagineers and/or contractors have a techmical bacground

o
and usually have no difficulty developing a system or ~
programming 1t themeelves. This does not mean it
operates at marimum efficlently but it does produce the '
required report or results.
Developing a system requires certain varied expertise that is
rarely found Ir ome person. If an individusl designs & system
there ere some tisks and disadvantages which follow:
I
. !
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°

°

o

°

o

°

It {3 difficult to find one wser who hap the expertise to
enable him to identify completely the requirements for
all applications and company needs. The imdividusl will

only draw from his own, possibly nsrrow, experiemce;

The user and the analvst have differenc pevspectives of
the oystem, The user temds to Look narvowly at
particular functions whereas the analyst's concern covero
every possible situation. A user desigmed eystem
posalbly neglects the oversll systems viewpoint usually
taken by an amalyst. This imdividusl application mey
solve, for example, a cash flow calculation bt neglect
overall productivity on site;

There may be 2 lack of quality aseurance through neglect
of testing validation and control processes, often
overlaoked by an individual not reporting to a
co-ordinating body;

Systems can be unatable from lack of documentarion and
standardisatien between different users. This prevents
future integration because of lack of compstibilicy. In
the volatile with b
lshour and weather problems, essential paper work and

documentstion are often neglected;
Duplication due to each user “re~inventing the wheel™;

Encouragenent of private uge, not transferable to another
user. Kaouledge belongs to the user as opposed to the
company or the aystem. This also prevents gathering
useful 1deas which can be developed; and

Undesirable systems behaviour such as storing useless
ox uged for ml 1a

permitted.
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In conclusion, it seems that user participstion is vitsl for
successful fmplementation of systews and correct reporting
It 48 also clear, however, that

that will sstisfy the user
users should not be left to develop the syates slone. The
analyst must be available to contzol the development, advise
and review. Tralning, docusantation and procedures must be
fornalised and standardisation must be enphastzed. DUser-
developmant should be encouraged but a syaten of investigating
Present software, avalysis of requirements, review, testing
and documentation should alsa be enforced.

Varying Size axd Type of Comstruction Project and User
Companies

Project Management systens designed for s single large profect
sre not always effective for smaller projects. This is an
important problem, 4s any oue company usually expects to cope
with the management of projects of different sizes and types.
There s therefore a need for a flexible system wich can be
adapted to the project's needs (Colley, 1985). égain,
combined experience is required in the design phases An
individual mey have experience oaly on a particular type or
size of project and may overlook aspects naeded by another
vanager or project.

The type of project management company hes to be assessed
before a system can be desigmed. 4Ll systeme nged cosk, tlwe,
peaple, scope and resource control. However, a contracting
coupany needs to cover wages and the project at a detailed
activity level, for exawple, while & project manag tent
company does not require these facilities. This -.ius that
one system will not satisfy all companies (Wisderhald, 1985).
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nsther consideraticn s how educated and expevisnced the
usars are. A contractor using his system on eite ia Likely to
have less experienced operators than a specialist consultant
Project mansger. How user friendly a system has to be is
detoratned by how experienced the use is and how often he uses

the system.

Gertain aspects of the design should take the type of company
end user fmto account by favestigating the following:

o How experienced is the usar; with project msnagement snd

with the use of coputers?

o How often will the user mccess the systea? This will
deterntne how user friendly the screens have to bes
whether there have to be self explenatory memus and how
the requizementa for moving from one modsle to another

wirhout going via menud;

© What 1s the level of detafl that the system has to
track? Is Lt necessery to track gub-contractors sud how

small will activities be;

© What are the size and type of the projects? This will
Getermice how meny activicies the system has to handle
and whether there nesds to be multiple calenders, for
exanple, as with a process plant shut dewn; snd

o Whet factors do management wsnt to track for progress and
monitoring; amd in what format do they want the Teports?

4:11 Conclusion

Frontwend planning is vitsl {n deciding which path the systems
development is going to follow. This planning even preceeds the
systen design pian and covars a wide variety of areas,
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ot i B ;
“ © Tue motivation for computerisation has to be aualysed. How
O will the company benefit from the investment? Whet do
Lk msnagement wish to schieve, on a functional and strategle

level? What size end type of project is the project
management system to menage? Wha are the people that will

el have to access the system?

he pacple invalved have to be carefully chosea fox a balanced
contzibution of computer techuology, Project management
functionslity, tep management direction and user requirements. ; o

The company has to be awsre of restraints created by belag
firet-rime aystems designers or developers, or being .
unfamiliar with project mansgement systems. 3

There has o be careful contral of development by both the WIS
department (the developer) and tha project manager, (the end oo
user). This will decide whether the systen will be designed

centrally or iz a decentralfged manmer.

Il
H
L

B
"““’;) o General structurs and architecture of the system wust be . &
N decided upon: whetfier 1t Is to be a large castral system, ¥
\\ netyorked, & data basn with decentralized operstion or a "self
standing” decentralised system. Will 1¢ compromise integrated ,
L aodules and database and spresdsheets? - :
The design planuing for the prograsming and internal structure of

systen can ouly begin effectively after all thase questions have

the
a direction and strategy determined and maximum

been snsvarel;
tnput from users and developers gathered.
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CHAPTER FIVE

5.1 Introduction

Chapter four deslt with the initial systems plemnisg and covered
general aspects of the zeasuas for computerising; who should be in
the design tesm; top mamsgement involvement; and user
perticipation. Chapter five discusses deteils of the system's life
cyels covering aspscts of iategration, report Elexibility,

Juation of and finally lupl These phases
ave very fmportant as they define the system in greater detsll to
complete the specification for the systen's destan and to sstablish
an This d should cover ail

aspects of the detalled design (inciuding hardware and software
technical avchitecture), conversion, tralning and documentstion.

5.2 A Computer System's Life Cycle and iife Cycle Costs

A couputar systen's developer proposing & new project measgement
system will usually be asked for the cost mud a cost bewefit
analysis becausu top management ususlly understands the cost
criterion for justifying « eystem. The cost of designing a systen
1s very difficult to establish but it can ba broken up into

for furthar and cost allocation such as:

the actual cost of the havdware and software;

the cost of resources, e.g. peopla or machiues;

the cost of upgradiag the system;
the cost of training; end
on going operating costs.

There are, howsver, other criteriss that csn justify a systems
development. Even though a competitor may put in a higher bid for &
particular project management job, he may win the tender by mesting
the cilent's demand for tighter comtrol. Thia control is being

-6 -




gained by s higher system cost which might wot be justified fn a
cost benefit analysis alome but may be more tham juscified by the
strategic advantage.

The costs and bensfits have to he compared to decide whether the
duvelopument is fessible. Initially, the ouly resource iavolved is
people ¥ho investigate needs, gather ideas, evaluate and compare
softwere packages and hardware. Gosts are therefore related to
salaries (or fees if comsultants are used). Later in the
development cycle, hardware may alveady have beem hought or software
developed and some initial training dona. Chenges at this stage
could mean discarding some of the hardware and software and wasting
the trainiag. Thlg 1s far more ewpensive than just changing ideas
and plans on paper (see Figure S.1).

One consulting company that vecently installed & project management
syatem gaid they lnitially wrote progratmes to operate on the
hardware they were using for design and analysis. These in-houge
developed modules were effective temporarily but eventually they
Tealised they needed momething rar more integrated and complax then
that which they could design themselves. After softwsre evalustlon,
they baught & project mansgement package which 1s “glving the client
the reports he wants and the projest is being effectively mansged”s
Front-and planning could have highlighted tholr needs aud saved them
the expense of pursuing o "desd-and” (Evans, 1985).

Pront-end plonning, therefore, ia cost-hemeficial in the systems
davelopment. In addition, it is easier to mske changes while people

are ops Jooking for xather than later after
they heve accapted the system they are designing ov inatslling, The
bunefits of front~and planning relate to speed, acouracy, improved
sarvice to the client, g greater level of detail and tighter
control. Added benefits are: & possible saving by analysing
sltersatives, aad a posaible gain by winning tenders on improved
service and presentations.
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FIGURE 5,1 .
SYSTENS LIFE CYOLE and LIFE CYCLE COSTS
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FIGURE 5,2 -
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5.2.1 ldfe-Cycle and Life-Cycle Costa

5.2.2

Front-and planning gained established validity on the basis of
the theses of Dreyer (1982) and Duffy (1985), In Plguze 5.1
Dreyer shows that at the eystem-planaing stage, the cost of
changes is stsll reletively lov. At the earlier otages most
of the expense 1s In time and ideas, and still on paper. At
the implementation stage, the coet of making changes is much
higher espeeially if tralning or running 4 prototype has raken
place. He implies that changes should be kept to the early
stage and, with eufficient planuing, thia is where they will
be. Duffy indicated, in Figure 5.2, that L effort {s veduced
st the planning stages increased effort, and therefore cost,
1s requived of the implementation stage.

Despite these findings of Dreyer and Duffy, companies still
zesist, to their own detriment, careful and precise front-end
plenning. They often resist this planning because, if dome
properly, L& 1g expensive and luitially its benefits are
intangible but ae described in section 5.2 a lack of planning
caused double expense: For example, & cortaln comstruction
coupany went through all the planoing phases and could wot
veach 2 decision. This meast two packagea had to be run in
pagallel until one proved to be better (Wiederhold, 1985).
Although this company's planning 4id not lead to an immediste
dacision, they aventually had exactly what they needed,
whereaa the first company had to stert again after reaching a
“dead-end”, because of ingufficlent frant-end planning snd
forvard thinking.

Iterative Development

& problasatic sspect of systems Sesign i that it is an
iterative process; once noms of the design has been completed,
evaluation and review can point out ineffictencies and
shortconings so that the systems developera may have to
back-track and ropeat certain phases. If evaluations are not
froquent enough the development can procsed to & point whers
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back-tracking 1s very expensive as it entails abandoning large
portions of work. OUn the other hand, designare should be
careful of too many changes which may cause the usexs to lose
felth in the design (Redrigues, 1985).

5.3 The Degree of Integration

Without integraticn it s difficult for the system to have the same
dats in all its nodules at one time. One prnject management company
regards this as an jmportant philosophy (Colley, 1985). The
in-house deaigoed system that they use 1s integrated down ta the
last detall.

Another project manager sald that his developaent team had
originally thought along sintlar lines. However, while they
realised that integration is important they found it difffeult to
inplement. For example, items in the cost mo’ le snd those in the
time uedules “are so different at & low level that you camnot
lategrate thou” (Rodrigues, 1985). In the time module theve may be
&n importart wilestone date which is vital in the time module but
hea zera cost. Therefore, it ia irvelevant in the cost moduls.
Deciding junt how much detall is necessary is a problem since items
required in one module may be irrelevsnt elsewhere, heoce alutterving

other medules,

A single centrsl deta base with carefully coded date could solve
this problem, There is only ome leeation for the data which
factlitates maintataing data integrity and avolding redundancy end
deuble data cepture. Fach eudule can draw upon the data base using
coding defining what level of detail is required. All date can be
“ralled up" or pummarised at & highar level of detatl,

Rledarnold (2985) propoass an imterface whereby chenges in one
wodule highlight any resulting changes in another. Thia way &
project manager can be awere of any "ripple-effect or dauege a

change may cause and act accoxdingly”.
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From the above it can be aeen that there does uot seem to be a
AT uaiversal approsch to integratlon. Certsinly, there is & process of
. trial and error which msy modify the orlginal bellefs and emsure

fnthing 1s onitted or incleded umnecessarily (Rush, 1963,
v However, the salution s very much dependent on the environment;
B there are mo deffnite trends aa they change depending on size of the

o company, the projects, the iavesraant and tompany philosophy.

CE 5.4 Analyeis and Review Gapabilities
| oo
i The capability of analysing elternatives is essential as it atlows %
“the project mamsger to imvestigate possible alternatives before .
actual decisfonz for expenditure are made. Review capabilities 1 . o
allow hin to compart actual progress to that which wee planmed so . 1
that devistions can be noted and rectiffed in time, Both these ! : .
. . functions improve the quality of decision usking and avaid expensive .
. & wrong desisions. '
N
T . ks
L 5.4.1 Analysis of Altermatives and Semsitivity Analysis. . . "\
\ © This can be used to decide whether to tender for @
L project and how to atructure the rates depending om risk, g .

expected profls, cost and complexity. Different
conbinations can produce results which cen be anslysed .
‘bafore making a decision.

5 On site for esample, this can ba used for essessing

certain methods by emslysing the time end cost results.

O 5.4.2 Time Schedule Review and Comtrol

o To control & project it is imperative thet an up-to-date
schedule be used to supervise events. This is the only

f . . vay to emsure that the project is proceeding in
. accordance with the paster control network.
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o At predeteruined stages progress is reviewed and compared
to the target schedule. Regular meetings to discuss the
progress should be held to ensure that negative
influerces are counteracted and that the given target
dates ave discussed, agreed upon, and met,

© The detailed networks and the master control metwork are
sdjusted aftr ‘the actual situation has been snalysed and
.the control iren agreed upon- The results of the
progress wa. . uhe schedule, form the basis for the
continuation of the work (lompe, 1982). The method of
summerteing the results for mamagesent information must
e discussed during the systema plamaing.

o Reviews sod updating pley an impcrcant role and the
systen should have these comparative capabiltties.
However, lack of extra data end over-confident estimates
should not be overlooked.

5.4.3 Inpact Analysts
Bernhard (1982) indicates that the project management systes
should ba able tu produce results of the impact caused by a
changs. The Following are exauples of changes to the company
o the profect which may alter the project cost, end data or
activity durations:

o & uew project which will require resource sharings

© The loss of a resource or inaufficient resources for a
particulsr activity;

o A change in a milestons date;

© A& change in costs or duration because previous estimates
were incarrect;
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o A difference between actual cash flow and the pian
because the work on site is sloWer than expected. (Can
the project management company cope with lower incame for
that period? Fe may, for exauple, be paid for percentage
vork completed); nad

o A moying forward of the completion dste. Are there
enough resources to ghorten the durations? What 1a the
cost involved?

5.5 Interface with the Gliemt's System

Clients often have completely different vievs as to how the project
should be run. Therefore the systems must be able to sccommodate &
Tange of business principles. Often cliemts will procure equipment
or materisls themselves, snd fssua them to the contractors for uase
or instsllation, fhe purpose of this arraugement i to shorten the
overall time scale of the project, while placing greater saphasis on
central control. This has a considerable impact ou the control snd
procurement of materfals. In this case, wanagement does mot
coumence et subcontractor level but at the lower level of material
and equipment control. ALl irems of material and equipment have to
e monitored from the design stage through to the 'as bullk'
location in the comstruction (langan, 1982).

It 1s advisable for the project manager avd the client to decide on
the method of reporting in advance. Often raports from a
conatruction project form the raw data for the cliemt's corporate
aystem. Compatibility ls therefore tmperative Lf confusion is to be
avolded, To illustrate: the client may report cost figures which
coutain costs for scope changes, wheress 1t may e prefersble to

show coats of scope changes Separataly since they will be compared
to the original budget.

The project manager has to be careful that he does not set up a
Pproject reporting method to suit the client at the expense of
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control. For example, the client may want the {ndividual costs for
the various areas within the project. That is, he may want to track
the cost of the warehouse or the office block. However, control is
wore affective {f the projsct breakdown 1s dome by contractor and
mot according to ares. If the projest manager allows the client to
persuade him Lo set up & cost coding aystem according to area, the
resslt may be a loss in control (Rodrigues, 1985).

If this is the case then the cost coding should be set up by the
contractor such that the project wsnager has control on a detailed
level. Sinca the project mwanagement reports ave used for control,
tha control breakdown should take priority. e elient xeporting
can be done later by grouping the costs for each area,

Thie type of dual reporting should be discussed during the systems
development. If not, the required cliemt report may have to be
produced by haad or oa & separste spreadsheet as the system may not
be able to produce what is requized (Davel 1985),

Report Flexibility

The project management systew is used to help the project manager
control the comstruction aad to kesr the slieat informed about his
project. It s important therefore for the aystem to satisfy both
the needs of the project mensger and the client (see 5.57. Often
this can be achieved only by producing reports with simtlar
information avranged in different Sormats.

Mogt clients demend sinilar information about their projects but
each one requires it in a diffevent format. This is as a result of
different internal reporting methods, levels of detail required or
ewphasis in method control (Rodrigues, 1985). It is unlikely,
therefore, for one system to satisfy all clients.

It has been suggested that standard reporting principles be used for
internal control and & flexible report generator for producing
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client reparts. This emables the system to produce the requived
fn~house reports snd interface with the corporate systems of a range
of clients (langan, 1982).

During profect mauegement differeut reports are nceded at different
tines. Details uay become significant only for “exception
roporting” that {s: when the project mamager wents certain data ia &
spacific format to handle a crisia.

A project management system should have a "user friendly” factlity
for extzacting data and reporting it in the required format.
hadrews (1982) suggests an accessible, cu-line syatem where
caleulationa can be perforned and reports can be generated easily.

5.7 Syetems Resilisnce and Manval Systems Back-up

dn aspect witleh will aot be covarsd in great detail, but de
nevertheless important, 15 the manual alternative of operating a
computerised system. This aspact could essily be overlocked as it
is hoped that it will only seldom, if ever, be uged. .

If a project management systsm is to be used on a constructfon site
it ghould have bullt-in reailience as operating conditions are
uaually severe. Terminals on a comatruction site often have to
operate in a hot, dusty environment. Tese conditions require
foolproof back-up and coutingency srrangements sinca the computer
may be vital for the project o run smoothly, The contlngency plane
should includa the option of falling back to a manual system or
uaing amother computer systen (Andrews, 1982).

Witk construction project managemest it is important to have
well-leveloped, up-to~iate menual system as they may be needed in
cases other than disaster back-up situetions. Conditions on a
particulsr site may demand wanual as opposed to computer systems if
there are no telaphone lines or electricity. A contract mey be too
small to varvant a terminal on site, but nevercheless, a mensgement
system will have to be used (Colley, 1985).
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5.8 Evaluating Purviase of Hardware and Softwers

he poiate raised so far are wore applicable to the most complex
developuent option, namely, in-house custom designed systems,
however, Lt ausk be emphasized that while the importence of certain
phases may change if the developments tskea another routs oo gne
Phese uugt be discarded before adequate investigation (Jones, 1984).

If a coupany decides to follew the development route of buylng
software and hardware froat-end plenning is still important. This
will ensure the systems requirements are corractly defined aud
therefore satlafied. While there mey be a reduction of emphasis in
some phases, such a8 desfgu, all steps should still be performed.

Analysis of suitable software packeges becomes the most important
phases. Wiederhold (1985) suggests reducing the alternatives to a
shortlist of three packages. Finally, it ggy be necessary to run
two in parallel to establish vhich is ideal.

Other dsaues suggested by Ralph (1986} to be imvestigated during the
analysis of alternatives, which do not warvant close discussions ars:

© Vendor amalysis of the herdvere and software: does the vendor
offer updates, mslutensnce, traluing, wource code modification,
ete?

Full cost snalyeis: inciuding initisl capital outlay and
inatallation, together with cost of modifications, updates,
tratniog and operatian costs.

o

Hodification efforts How much does the package have to be
changed to customisa 1t? Will it be done by the veador or

B

in-house?

Tocumentation and support: Is the systems documentation good
or will the vendor have to be zelied on for training? How much

aupport does the vendor offer or at what cost?
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Zase of use: data entry, sccess to the system, user
: friendliness, ease of intevpreting the raports, etc.

o

Hardware evaluation: What support and mafntenance is uffered
by the vendor? Are other clients satisfied?

o

I 5.9 Documentation - i

covars in fact aaything
written about the construction project management system. During . )
design, documeatation is 2n evolving product developed by the design :
team and vsers. After implemeststion, the documentation is the
basis For meking changes to tha syatem. The quslity of the
— documentation determines, to some extent, how much flextbility the
computer department has in being responsive to user requests and it
enables users to understand the system mors eaaily (Lucus, 1981).
Good documentation means adequate reference is available allowing
=y users to solve prablems for themselves and even teach themselves. -

Sy For documentation to be affective it has to be well-yritten, clear,
AN conclse, easy to follow and with examples so the reader can solve
tis own problems or teach himself. This 1s time-consuning and for . .
1t to be comprehensive, it 18 usually long, discouraging users from

reading it. This poses the thorny problem of whether to have
docunentation at all. Not having it is & point sgainst the system
and to have good lengthy Bay be wasteful (Rodet
198%), N

The manual such could be tertsed

allowlng personnel. to make additions or corrections more esstly mo

o
N ; keeping 1t up-to-date.
i
|
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A 5.10 Developusnt and Tralning of Persomnel

. Ghooaiag and training persornel is complicated by the nature of
construction projects. Duration of comatruction projects are kepk - o .
as short s possible, reducing time for personnel development, High

standards in performance regarding time, cost and resources create
large stress effecta which reduce time avallsble for training.
Multi-iscipliniary work requires complex quelifications, snd [I%:
wulti-natfopslity on project teams leads to culture and languags i
problens (Dworatschek, 1982). B

The of a project aysten depends not only on
Do how good the mystem {5 but 8lao on how succesefully the system s

operated. Good operaticn requives conmitment and know-how £rom the
operators. As already discussed, perticiparion in the design and : . .
marketing of the systen gains user commitment, while know how cam he ’ :
tnproved with traindng.

The system user has to be defined during aystem planning as the . *
design hes to be aimed at his level of education, trainfng and
needs. I different compsnies the users will differ. Different

s

nodules way only be used by various people. If the user of &
certain module has a high degree of technical training the user .
interface should differ from one where the user has no technfeal

L education at all., In other words, the .se of the module must be

S geared towerds the apecific user, This aspect of user interface ig
e vitsl for successful use; the definition of the user must be
T outlined in the design specification.
/e N
.d

L g Users involved in the system's dnitial design and development will
¢ alzeady be familiar with the relevant parts and be well prepared for
training, Lucas (1981) suggests that the user group should train -

N themselves by learning from each other as they solve problems
. ' togather, with guldance from the computer department and design team.
- Because training is time-consuming it needs to be included in the
»

planning before implementation takes place. This shortens the
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learsing qurve and reduces frustration and Teaching problems, thus
enabling users to be self-gufficient as scon gs the system is
operational.

Users should have a general knowledge of the computerised system
which lacludes a clear understanding of the benefits of using the
profect management systew. The uew methods will provide incressed
avellable information and the abllity to analyse slternatives and
save time.

Implementation of the Project Msnagement System

Inplenentation 15 the stage that completes the systeu's
developuent. It integrates the hardwave and the software and
converts the individusl modules 1nto an operating system.
Inplementation is the lest phase and should ot be forgatton because
1t can make or brask a system, mo matter how well it has been
designed.

Implementation should ot only begin at systems conversfon but
should take place during the development in the form of user
participation, training and staged introduction of modules.

During final implementation syatems standards, .ecurity and training
are estabiished (Frisco, 1986). Designevs alac need to fiad a
method of encouraging people to use the system without forcing

them. Enforcement may cause users to resist the system and bulld wp
uegative attitudes which mey be made worse by iaitial operating
problens.

&0 tndividual may heve any oumber of reasons for not vanting tne
system to work. These could include any of the following: fear of
tradequacy to mest technical demands; mot seeing & need to change;
deteraination to prove the old system ia just as good; dislika for
the computer-based person; believing that typing is & low leval
oecupation; not heving, or venting to find time to learn about the
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new systea or befng too impatient to try and resolve “tesching
problems”. Resistance due to any of these reasoms may introduce
counter implementation stratagles which could hinder the design,
amooth implementation or auccessful operation of the project
management aystem. The aystems developer must be aware of the
reasons causiog resietance and be able to identify them, This
Tesistance tay prevent a user operating the system succesafully.

An discussed before, research indlcstes that user participation is
&n dmportant element for suceessful implementation (Riracheim,

1984). Systems developed by a tochnical team without user expertise
fand to ganerate reeistance which can cause the system to fail due
to ineorrect use, or no use at all (Duffy, 1980). People are
fearful of change, not kaowlng how thelr jobs will be affected by
it Dizect partictpation enables users to understand the system,

its operation and advantages. This in turn will vesult in decreased
resistance when the time for implamentation and operation is resched.

Strategy for Design and Inplementation

Inplementation is most effective when done step-by-step. The time
odule, for iastance, could be introduced firet. Once users were
fanilier with 4t the cost wodule and others could follow, By the
time the user was required to take over the whole integrated systen
he would already be entirely familiar with each individual
component, wasting no time or woney in wrestllng with the whole

unknown system too soon.

0f all prolect management wodules, the time control area scens to be
80 partieularly vital la comstruction because of such elements of
fagt-tracking and escalabing cests. It follows, thevefore, thet tha
time control module should be destgned and implemsnted firsk.

There way be certain overlaps, but effectively one package will be

in operation befora another is designed, This step-by-atep
technique mesns that Lf the complete system has to be abandoned
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individual cperating packages are not lost. In parallel system-
developnast all packages are developed simultaneausly and a single
stop in developuisnt along the way causes all packsges to be
partially developed and useless.

Conelusion

The systsm in sll its aspects, has to be designed before any single
pact is actually developed. The syatems designers, together with
the project managers, should decidn wiether the modules are o be
completely integrated, have a manusl iaterface or a central data
base. This declaion forces them to analyse exactly their needs and
the most suitable etructure. Such close aualysis, in turn, emsures
the mintmum of expensive chasges at implementation. This holds trve
for later decislens concerning which atalysfs and raview aethods to
edopt. Hecause flexbls veport formats csnnot later be imsluded at
{uplementation they have, of necesslty, to be {ncluded iu the
Plenning phase. Implementatien, Lf not planmed for, can be rushed,
have 1o budger and fail. Tiie i the most important atage, aud if
incorrectly hendied, can ruin even the best system. Othar aspects
that should be thought of ahead of bime are docunentation and
tratning so thar they can ba scheduled and budgeted. These aspects
confirs that front-end planning produces a better system, is
time-saving and cost-effective.
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CHAPTER 51X

SUMMARY AND CONCLUSION

DA 6.1 Summary

Construction projects ave becoming increasingly couplex sud
. wultidisciplinery and project massgers sre coming under lncressing

Pressure to reduce the project durations as far as possible to
ninimice the cost of finance, inflari:a and escalstion. These

. Eactors necessitate a management sysiem to provide more detailed
analyeis, increased speed and accurcny of reports and in-depth

J planning and Almost all

. conpanies in South Africa today have been forced to computerise to
some extent (Themhain, 1986) and in gome large and progressive
compandes all functions have been computerised and integrated while
in other smaller companies only ove aspect, such as time coatrol,

\ has been computerised. .

. The d af terised systems is
complicated by the fact thet most companies have mot embarked on
such a design before and there is mo standard or accepted

M methodology to follow.

N There 19 a lack of formal researcn and documentation by those
TN recently fnvolved fn the developmest of project msnagement systems.
e, To overcome this information shortage basic fleld research was

> - required to deternine the factors contribution to the successful

design of a projfect menagemenc systew, Ihis fleld research was ia

two forms:

o ‘welve in-depth intervievs with systems developers snd
end-users; and
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o Quastionnaires sent to people fmvelved in project management in
the PWV area. The ansvers were statistically amalysed to
establish the success factors and their inportance in the

ful design and of z project

computer system.

In the field of the of
computerised systems have been proven and accepted. They are uged
in many aspects of business, such as gemeval finance, creditors,

debtora, luventory control and other record keeping. Similarily in
Pproject there are established some of
which he—e been successfully couputerised. 4n example of ome of
these methodologies is CPM (Critical Path Method) which is a
generally accepted method of time control.

Project management software, has been designed snd developed to

varylng degrees by 23 quantity
Project menegers and software houses to cover various sspacts of
project management. However, a method of developing a total project

systen, 11 aspects, or
manusl, has mot yet been clearly devised. Measuring the success of
these developuent projects is difficult as there are uany unknown
factors which complicate time and cost estimates of the conception
and design phases (Genest, 1986).

Project managers have often made use of & systam for construction
wanagement and ave therefore familiar with its workings, and yet
they seem to lack Insight into plamning the working stages of that
syatem. On the other hand, those using MIS (Management Information
Systems) are faniliar with the planning phases for systems
development but lack knowledge of the specific construction
pplicati namaly plaaning and control.

The idea of Linking project managemeut and information systens
expertise has emerged only recently and has proved to be of
strategic importance in the fast-developing area of project

management.
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. The planuing phase covers the way 1n which & system fits lato the
! company and how it cas stimulate company growth and increase the
- company's competitiveness. It is this level of strategic thimking
. which will allow the system to be used as & conpetitive weapon by
. improving the compeny's effectiveness (HePsrlan lectura, 1985}

! Pra-designed packages are avallable and can be bought

: "off-the-shel£" but these can be useful to & company ouly if the

N Package meets the exact needs of that compsay. The present state of
software and havdware technology has uot yet advanced to the pofat
Tl 4 where all comatruction project msnagers can have their requirements
N met by aimply acquiring a package. The result is some mamagers are
B . forced to design or develop thelr own system so that they can meet
their own requirements. Developing & system, however, does uot
necassarily mesn designing {n-house, The resultant decilslon procass
B can open up & number of poseible paths:

the project managers can analyse availshle software choose &

N

. package thet sults the company’s needs, and pvrchasa it;

°

they can buy extra packsges or modules to supplement those
already designed in-houae;

o

they can use consultants to help design the aystem; and

o

they can investigate the bemefits of bureau services, decide
3 whether to use a computer bureas for the project management.

At present, theories of systems development for project management
have not been testad. Host companiss who are developing a total
system are doing so for the first time and the process of designing

P and computerising project memagement systeas often ocours within
aveas that caznot be cleatly defined. Even tochaicsl areas which
are apparently distinct grow unclesr ss a remult of thelr
N i project

,

-

cy Fur hermore there ave other non-technical aress, usually outside a
project manager's training and experience, which hava to be
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considered. These include conceptusl analysis, company culture and
strategic planaing, business and legal administration, definftfon of
needs, personnel participation, motivation and training,

imp] of the system, persanmel’s
resistance to change, eveluation, feedback and monitoring of the

ayatem after implementation.

The perceived breskdown in between project
2nd MIS teams leads to the inmvestigation of how to devalop a
omputerised project systen. Thim paper his

discussed front-end planning, snd the degree to which it can improve
the success of the eystem. Other cousiderations, such as top
and user pecticipation, which emerge as

having s significant impact on the system's success are also
investigated.

It must be noted, however, that computerisation of the system does
not, 1n itself, produce better Droject mamsgement sinco s
computerised aysten could never replace the project manage=. On the
ather hand, without any computerised systems at all, avem a good
Projoct maneger will have difficulty in controlling sll sapects of
the project successfully. Effective project management, therefore,
1s put into effsct by a good profect mamagement team which makes

optivum use of systems a of
@odules as well ss manval methods.

The Necessity for Front-end Planning

Thus, the project maagement fuzction doss not end with the
canstruction phase. L covers all phases beglmming with marketing,
Teal estate and fuuding aspects, moving through all design,
documentation and tender avard phases, before reaching
implenentation. These smanagement aspects can be performed by a
spectalist project manager whose fumction it is to lead & tems
couprising all the professionals imvolved in the projsct. In all of
these phases, vomputerised snd magual systema aid the project
manager and his tess,
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Project because it mguy functd 15 a

complex task and the development of 2 system to perform these
functions 1a , tharefore, equally compiex. The following points
1liustrate the advsntage of careful front-end planning.

o The writer's fleld research snd interviews with end—users show
that there is s definite correlation betyeem front-aod
planning, long term strategic planning and successful systems
developnent.

Front-end plonning ensures that the systom is efficiently
tailored to incorporate ali requirements aud eliminate any
redundant wodules (langam, 1982). The resulting structured

°

desfgn enadles move chenges to be wade at the beglouing of the
project which keepa the costs at a minimun. Figure 5.1 shows
that costs are lowest at the initial stages of & project and
this ig when changes should be made to kecp the negative
effects at a minimum (Dreyer, 1982). Figure 5.2 shows that
inereased effort at the planning stages veduces effort, snd
therafore cost, at implementation (Duffy, 1985).

© Front-end planaing should even preceed the detailed system
design plan and cover a wide varfety of arezs. This planaing
16 vital in decidin, which path the systems development is
going to follow; how the company 18 going to bemafit from the
investaent; end the alze and type of project the project
nansgement system ia likely to manage.

o

The people favolved in the system development have o be
carefully chosen for a balanced contribution of computer

» project ty and top
direction. fThere hss to be a careful costrol of development by

both the MIS depertment (the developer) and the project manager
(the end user). The compsny has to be aware of restraints
created by the imvolvement of firat-time systems designers or
developers, or those unfamiliar with project management systema.
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o The general structure and architecture of the system muet be
decided upon: whether it is to be a large central system,
networked, a data base with decentralisad operation or a “self
standing” decentralised systea.

© Good Eront-end planning usually results in o short and long
tern strategy preventing systems design from following a
non-optimun or dead-end path. The development of the systen
was found to be most successful when it was designed to

. incorporate company growth and all strateglc opportunities
- Tather than Just computerising manual functions. Front-end
' planning cen help achisve this and uncover any strategically
. sdvantageous aveas.

6.3 Top Mamagement Involvement

g Top mauagement involvement is expensive, however it is vital to
enaurs that the front-end planaing has the support it requirea o bde
succesaful,

© Top mansgement is the only level at which strategic planning
for an entirs project cep be established (MeFarlam, 1971). It
is esgential, therafore, to have a two-way cowmuntcation
batwean the planning tesm and management,

© A Steering Coumittee should be formed comprising top managemsat
people and representatives from each department lnvolved.
These will include DP, comstructien, design, procurement,
operations and finence. This cowmittee sllows each person the

to explatn his and problams and ensuvea
. : cloge of top their
. of problems and of destgning a
\ " computertsed project menagement systam. This understanding
enables the planning comittee to justify its work amd
v existence in general, it also enables top menagemest to be
R directly and effectively responaible for any direction decision

a making and budget approval.
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o Without top management involvement tha project can be severely
hampered by budger restrictloss, lack of support and reduced
strategic input to the design.

6.4 User Fazticipation

User participation is another important slemsat for successful
front-end planning.

o System requivements are more likely to be clarified and
defined, Glesr definition of requivements pools as many ideas
as possible and prevents later misunderstanding through poor
communiestion.

o User participarion keeps the system design on-track during the
developuent, Tniw continual involvement ensblen any deviations
from tha original plam to be detected early and corrected with
atoinum expense.

© The resistance to using the new systeu is reduced, for twe
reasons:

- The user feels that the ayatem is partielly his own as he
had & conatructive pert in its design (Hirscheim, 1934);
and

- Tig involvemsnt also allows him to undarstand the working

datatls end reduces the extent and cost of training
programs at tha end of the design project (Davia, 1984).

6.5 Other Pactors thak Ensure Successful Gomputerisation

Despite the research indicating that front~and planning increases
the guccess of computerisacion there are Factare that can hawper the
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developmeat. The following ere additional factors which need to be
kept in wind hefore and during the design 5o &5 o ensure that tha
front-end plenning is g &nd

o Systen’s developers should snalysa exactly thelr needs and the
most suitable structure go as to emsure a uinimum of changes
(which can be expensive) at implementation. For example the
cost of adding flexible report formats during the
implementation phase will be higher than i¢ they were included
duriog the planning phase; end implementstion, Lf not plamsed
for, cen be rushed, have no budgat and often fail. Other
aspects that should be though of ahead of time are
docunentation and treining so that they can be acheduled and
budgeted. It {s imperative to have conaistant buiget support
from top mensgement and to ensure that the costs of all mhases
have beer budgsted for and approved;

a

fhe lseder of the development, whether in-house or a
consultent, should cavefully snalyse the development budget and
systems coat bemefit analysis (Duffy 1985). The final phases ¢
of training, lupl faedback and teviev

are often overlooked, aud should be plamned for and fmcluded in

the budget (Redrigues, 1985);

© A strong systems development Leader ia zequired to co-ordinate
the sfforts of the desiga and the analysis shows that s person
with a good computer and DP (data proceseing) background who
has nanagement abilitles often makes & guccesaful leader
C4vots, 1969). IF the individusl worklesds of the projeat
mansgers are too great, consultants ave often used,
CGongultants provide objectivity and an established proven
aystems development methodalogy which is mere difficult with
tn-house designers;

conceptual design phase in order to incorparate company growth
and strategic direction. This aversll viswpoint, however,
should bs matntained during the eatire development to ensure

o A hollstic view of the development should be taken at the J
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that the correct strategy is followed and that the correct
enphasia between operating aodulas is maiatained (MeParlam,
1985);

© High level aspects of the design vequire sarly discussion as
opinions and systems Tequizemwsnts may differ from ome user to
tue next. It was found, for fnstance, that the degree of
integration increased if the systews designer believed in
complate integration of all actfvities within all wodules. The
method of integration differs 1f it is believed that
integration should be at & higher level with datail svailable
only Lf specifically requested, A manual interface betwsen

- nodules, again demsnds a different method of design

3 : (Hierderhold, 1985); and

o Software and hardware should be extensively analysed prier to
eny decisions. A restrictive budget csn be detrimental iu that
it may not allow for sufficlent screening of software or cause
non-optimum exiating hardware to be retained, There is strong
evidence that 1f the software design is constreined to having
to operate on existing hardware the success of the system will
be throatened. Rather, the software should be designed and rhe
most sultsble hardware then chosen.

6.6 Conclusion

e The research indicates that there is & correlation between front—and
planning and the increased success of computerdsation of project
mansgement systems in construction. The important aspects of
front-end planning are:

Top and user 1in defining
Strategic and conceptual plamning for competitive advantege;
4nalyeis of all development zlternatives;

Datailed budget analyeis and cost controlj

o 0000

Dotailed planning to include all development phases; and

B -9 -




o Ensuring a strong development leader and Steering Committes for

control, monitoring and feedhack.

The phases of front-end planning have besn itemised with the
importance and advantages of each discussed {n detal  The
on 1s, theref that companies new project

management systems or requiring extemsions to existing systems would
do well te use front-sad planning which may increase the cost
and of their ;

e

L
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APPENDIX & 1

IN-DEPTH INTERVIEW GUIDE

PLLL Tn Sheet: Company Details:

COBPERY +eerriiresersneiiinnn

AGTEBE cavriersavaerseiasary Name -eveerecanenran

Type of Work

Major Contracts: PRt sevvees

BLOBENE +ieqeerirsoniinisnenine

e Turnover ..

; b
i H BOPLOYERS +evuer

i

i
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APPENDIX & i1

VHAT SYSTEMS DID YOUR COMPANY EAVE, FREVIOUS 10 THE SYSTEM IN
CPERATION AT PRESENT?

PROBE

¥hat are your manual systems?
4re they used now?

WHAT IS YOUR PRESENT SYSTEM?

PROBE

hat ktad of hasdvare do you have?
ke olet I

Who ﬂeaig-ned e softvar
oackage: bousht ox adiiad?

it destga?

Arens & functions coversd
To what extent are they integrated?
¥hat type of Teports are produced?
Of the functions coverad by the system, csn you st thew in order of
iuportence? Wnich Functions are essential, important and which are
superfluous?

WHAT MOTIVATED YOUR COMPANY TO COMPUTERISE?
EROBE

Was you previous systen inadequate?

What were the problems?

Did you leok at improving the previcus systen?

Why did you choose 8 computer and not a differsnt mamual system?

WHAT FRASIBILITY STUDY, IF ANY, DID YOU UNDERTAKE BEFORE
COMPUTERISTNG?

FROBE

How d2d you estzblish tha needs uf the new system?
o participated in the design?

Who established the requirements?

What system needs are pecullar to Project Msnagement?
Wag thers a steering cosmittee formed

What al 1f any, were

How wera the altersstive hardware and softwere sssesard?
What sethod of evalsation was u:

Who 418 the evaluation?

Vhat were the criteris for decisiona?

Wan there & cost-benefit study?

Who made the final decision?
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APPENDIX & 411
STUCTORE OF THE ORGANISATION AND COMPUTER SYSTEM

BROBE

Whst is the hierarchical structure of your company?
Where doeg thé computer system £1¢ into the structure?
What 15 the physical position of
15 /DP Department
Processing/Priating
Terninals
Who does MIS Department teport &
What 1o the background of the ms/n? Hanager?
Who is your end user
Who 1 your oparator?

HOW SATISFIED ARE THE USERS AND OPERATORS WITH THE PRESENT SYSTEM?
PROBE
Are you satisfied with the reports received?

2 yes, what is good ahout them?

no, why sot?
Ia the. Eopant adequate for your zequirensata?
» what vould you chaage?

not
#hst 1s the standard reporting: Timeons? Accurste? Raliable?
Who do you report to?

How do you have to or £ before

zeporting upwarde?

Volume of reports recelved
don't you uae?
Which extras would you iike?
Is there any flexibility iu the aystem as regards input and records?
Wy da yoo need flexibiliry in reporting?
Does the system do what was promised?
Does Lt Pulfil your needs?
Row auch eredetng for usisg the systes des thote for operators and
users in reporcs, 11t of the
system?

V¥as there any form of mxkat!ng of the system?
Internally to the user?
Externally to patentisl cllents?
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APPENDIX A iv

7. PROBLEMS EXPERIENGED

PROBE
What problems were encountered during:

Deatgn? °

Tnstallation? L

Conversion?

Opazation?

Prese .

Wy do you think these probleme arose? 5
How could they have beex avoided? "
What makes the comstruction industry differest from any other which '.; A

complicates the dealgn and operation of the system?
Why didn’t the methods for avoiding problems take place?
Was there any resistance to ualng the system experienced?
From whom?
Way?

8. IN HINDSIGHT 8
EPROBE

Objectively review your:
hod of lmvestigation

Cholce of system

Method of implementation

Succass of operation

Meeting of objectives
If you installed another system what would be the success factors and
polnts to remember?
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W APPENDIX C L
GILOSSARY

1. Comstuction Project
2. Fast-Tracking

3. Front-Bad

4,  In-house Design

5. Planning and Coutrol
8. Project Hensgement
7. Management System

9. Modules

9. Success

19. System Development Project
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SLOSSARY

Conatructian profect:

Fagt-tracking:

Front-Fad Flanning:

In-house Designi

Blanaing and Contzols

Project Managewent:

APPENDIR € 4i

This paper s specific to the comstrucelon
industry in that exawples are dyawn from the

profects, uowadays, are more multi-disciplinery
and iaclude sreas of mechanical, electricel asd
provens enginsering. The project mansgement
systen {s used during the projects
co-ordinate, plan and control the setivitien.

The method of overlapping or interphasing
destan and construetion setivities in order to
reduce the overall durstion of the project. Ao
exauple is, the excavation and fousdation
starts on site, befors the super-structure
destgn is nompleted. Pagt~treck projecta
require an emphasis on initial plenning and

of deaign a
sctivities and intense monitoring and control.
fay deviation fsom the master plen in
f2st-treck project has greater negative

hao i
To avaid auy progremye deviations, while uaing
the gethad of the

co-ordination side of project managenent may be
used to greater advantage.

The early plamning of the method and the order
in which activities will be exesuted, It
involves analysing alternatives and contingency
Planaing.

#oy syatens design that Lo doze by th
Companys ampioyens- It ney ouy imvolve pare
of the overall system, such as, interfuces or
special modules.

The devel of the origival

e, or {8
covered in the planuing phase. Comparing
aetuad performsnce to this plas, and taking
sction to rectify any deviarions, is wonitoring
epd control.

b all-pabracing term that cover many espects
of uite
planning, woniforing asd control (See Figure 2).
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GLOSBARY (contd)

Hanagement System:

Modules:

Succesn:

Syatens Development
Broject

APPENDIX G 441

A method of managemsnt which may be manual or
computerised or both. This paper covers phases
and considerationa of designing & computerised
project management system for comstruction.

A couputerised system ia made up of individual
packages or modules which may be integrated or
stand-alone.

A measure of how well the systes meeta ita
objectives. Depending on who does the rating
criterta may be cost, technical efficlency,
repert layout, speed, acaurscy or level of
{atersration.

The tesk of snalysing all al.':urm!iva! tnvolvad
in sither buyleg, designing in-house
conbination of both.
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