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I, INTHOTUOT ION

o S s & algge-me

Ny e T R R LT cre o te o of Seenlopings
rountries roooe onteerved an pYonning for occonamr s ond industrial
deveionreant, Al bk the nameg of plioming, the vianning techniques
ueand anl Lhe roenlts on torme ¢ devalopment yaey from one counlry
Lo Lhe otor, cinerienca gurned chcluden moay unetui loupoias which

are rajevant Lc o'l counbryoen,

Ona irpertant Jecetn in that atthososh plasnmrae Sione cdosn pot

resultl in davelpment, 11 has frequontly theocome sn ond in ituelf,

Plannine, when it lu not ifollownd by viequate nroceps of
neocect Lo et s o oan ey e 8 et g 3 et b e baae,
The proceses of incuntrial development shoul b condidered re a
continuous whole where ptanning it only one part of il, The
momentum should be mrintuined through all its nlagen; formulation of
davel npment strategy; preparaition of the devatonment plun or programme;
setting of implawentation policiewg; undertating proreci toanibility and
project appraisil ntudieg o thore projecty that wautd evaniually
implenent the plan or orogramme; constructing development projecis,

and finally project operation and post-audit,

Developine zounirien have deveted an jamenue amouni of expertiise
to preparing compretionnive an? congintent developmen! plans and programmen
withoul much atteniion miven Lo ths course of action necesnary to
tmplement umd conntruet thom, Fatlure 4+ wchiove targnted development
has often boen attribeted 2o ol 0 o wwi wlampars  vd inadequate planning

techniques, while the real problem han frecueniiy boen the abrence of well

structured and oresaniund plun crpiomentol i Lo fwtow plan formulation,

For o 7reatl part, iwnmlemontuiion in developicg countrias has been
spproached at tie aggrei:'~ « plan iusol rothor thar the micro or
project level and ihinm has been in the form of setting monetary, fiscal
and employment nolicier for imniementing the plan. There is no soneral
procedure for conntdering ansliytically the vorious problems sncountered
in implemeanting and conatructing inpdividual prejecte which, in the
final analyecis, make up these aggregates nour for evaluating their impact
on the intended development targets. Consequently developing countries
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encourter a mu.tiiade S aronlans an o wie course of congtruszting
e opront prosesta cad o progoct constyuctica hae fhilten ghort of

expect. T iors with cie conseauence o mnetts delayn aad overeun ol cost,

PHUWEST CONSTRUCTTON CHAVS i 120100

In thie paner a progect 16 eonsidered Lo Le sither a new or un
expancion procct. The first recuire; new rongtruction, production and
adminiotrative facilities lecatod on a new aita. The cecond mAY involve
the mallin s of acw prosscetie s Dos om0 L ercL e T o new pite,
utilizange the existine overhead famstitien, O rogject nconstrm cticn in this
senoe has a besiniing and an end puint, I‘ 18 an agcemblage ol interrelated
componsnts and has an ot jective or a dafirite end result to achieve, Thus

it mey to conridered wun 4 syntes, and aiite uften 4 complex one,
' ?

It 15 charwetoriced nys

Yo 2 large nurder Of somponent activities having definite
relationshina wihiech are attributes tc @ither physgical or

resarce depend ey

2 @ Auraiion Weith axtends sver o numbar of vears during which
recosecen are vamouilced and nense delaye or interruption of

Wik resoot in vearrun of ecot and waste of limited Tesourcess
3. gigrrfieant changes coor S1mes

de 3 hirh dogree of cvcertiinty ia involved, sach ag large techno-

loFprcal and priee ricig;

5 & larre number of agencicn «t parties, ~nart from the project
manacanent on which progost congiraction depends nnd which are
bevond the authority of ihe project maenagomnent itgelf, These

partiss corstatube the Mnroyeot organization environment!,

The situstion in developing courtr es is further aegrevatoed by the
fact that: -

Y. industiris) development projects are new in nature o mout develop-
ing countries ard henre a ,rior knowledge and experience in the

type of work involved and at tis opdep of megnitude required

is freonentiy atacnt;




2,  project managemcut operates at a Jow efficiency;
3, renources are often in limited supply;

4, relialle information for jrroject control i: often not
available, Fo''ow-up informatiun seldom reaches the right

person at the right time,

I11. PROJECT CONSWRUCTION DESISIUN3

1« GCrneral
. S

Bearing +nc alersmentioned in mine and in order to cope
with the diffarent nituaiions during the lifetime of a system,
decisions have tc be taken at various points in time, At the

outset planning decisions are needad in urder to develop the

initial plan and schedules of project construction including
objective netting, congtruction planning, time and resource
scheduling to meet resource constraints, initial coordination
between parties involved and tudgeting, In the course of
project construction since conditions insvitably change, actual
performance varims from catimaten and, Lhence, contro)l decisions

are necessary Tor taking corrective measures to alleviate de-

viatione, reallocation of resources, updating of the initial

plan or even modification of the strategy origirally forsulated,

Bystems decisivns are mainly strategic or tactical,
Strategic decisions relate to policy measures and concern long-
term plans, Docisions related to project cost-duration
relationship, structure of neceemary capital inveatment, major
allocation of reuource: to achieve project goals, and additional
funds required in the course of project construotion, are examples
of stratesric decinions, On the onther hand, tuctinal decisions are
those involving operational problems which may be of a day-to-day
nature such am allecation of resources to individual projmact
activities within short time inturvalg, as for instance the
allocation of manpower available with 3 view %o minimizing
hiring and firing of crews during the next reporting period as
well as small schedule modifications, Put di fferently, strategioc and
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of ~umputat v naed witn the apriication of optimization
technsy oy B1mGd b 0 mwicis ang neuristic techuigues necessitats
the utilizitivon «f computers which render.. any argument in this

ropard irrelevint.

e) Political pre:sure.

Project Conatruction Planning Decig, ong

At the stape of peet, implmteiitation, planring decisions are
to be taven., Yor t COTTORG e ceada e amung wne 3ystem
inputs (varicus Lyper o Te.furcedy anforraticn ang time), objectives
(practxcally the sya.em  Ltpuls which in *Lig cage are a completed
Project confirming ‘o the required opecifications! are to be
determined and clearly iescribed in the form of a model, This is
based on syctems character:-‘ics (the project activity nrocedence
relationships) and decision parameters (such ag allocations and
schedules), FExperience indicuter that one of the most d-fficult
agpects of nrojent implomontation in develuping countries 13 the
analysic of ‘re protect, the estiblighment of 4 list of its component
activities 4nd the cvetermication of the a3ecuent1al or precedence re-
latione among Lhesc Activiiden, which ir o uasic step for all following
pProject work, It bLa. teun also founo that time and resource scheduling
of project activitie: ir frequentiy an oxcruciating procesas for the
implementation planrer codae T Lingy atry,

This detailed project planning is a prereniisite for effective
project centrol, Someiimer detaied plauning ie nut appreciated by
authorities in developing countries which may be attributed to a

number of reasons,
Foremost .rey -

a} Managoment may nct be in a poBition Lo understand or assees
the votential value of detailed piunning as the cornerstone of
projuct coordinution, monitoring and control,

b) Detaiied project planning may som:iimes be locked at as costly
and time conguming particulariy whern project manasement is under
pressure, political for example, from some higher executives inm
the government, to proceed immedintely with project executiom,
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The ~oniro: agrecte of nrojec. conslracty om ake gryen overiocked in
develvpines countries,  Couirci deminions are, a0l log of tOrm , unmatisfactoril
' ) 4

rale it U conpe anpme N A T A BETOTY, BT S of oty

Preject conirel inveives,  <he coopdinat: ob Mg p,rt. j ey
participatin: in proact eonctitetion, foliowying Up of pFYN ect Prorese,
detectron of deviatiins 1ron plan, making d-cicion ¢y 41 1 & iate probl ems,
detailed planmirs an oo viodiney, o updstane of Wy plﬂn in order to mchieve
objectives., Acrordingi;, iy derarions nerve L mif  Cunctions, One
ic L2 allevisie probleme when Jeviationg from origing p}a3hn  are detectad.
The secona, whicl 17 net reiaicu “u perfisramee dvigyion 3 e is to snmabl e
thuse recponmitie to plan in detail -.nd imp L ementiiy, (nd <« Onrtructi on
of that portiun o Lie proje s whivh wil o in ed artine g0 g Buch 40 detailed
time and recource achedules whish trav coutd oo ‘»'r':umpliss a4l o tisme
the globa® or master aroob coppenc ' . Pian 1':rpwr“"i -« Thig ig
particilarly true ag sirni ool haneon daus Ladiy oroyy Y wx ke courae
of constructi.g a prorent, whici mike {¢ 1mpongd Mo iT.éu\ and achedul e,
at the outsat, *hose jort ne of She pree et o ith N Pe  ezxecuted in the
distant fulure tc any degree of -uifidenr e, ovor i requi FO? datu i

available a4 thie nivind atare,

System contirol may concepluaily be repreventesl 4y (n i“ig\u‘e 1.
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Accordingly ayetom conivol miy b viewed an - unsisting of the

following main ateps whe ch are 11 1vntrated in Figure "1 -

1o CoYlactiue of anform tion ~nda doteriion oY deviationn ( bared on

appratoal of pextoruag.e’,
?e Feedback of 1+¢ rmaition on ciovietiong o Jectinion-makers,

Yo Pecdsion-makit, s for allov - Liwn of deriation, (taking rorractive

mes arer
4, Communication G derpione %0 in igmantor -,
e T lamentation of decini ons.
0y TYemprovemont 1 siteation,

Ae ment iongd efore, the min o jective: of project construction are

time, cont and adherencze 1o ipecifications (Leshnical performance or qual ity),

For propgrear avalwrtion, stop 1 above, {nformatim ~c!lectea hag to he
compared aguinst <tandards of performance (r time, cori and qualily
( completion daten, buldgetal expenditiires and mgineering nperificalione

of project coumpunente). finliable pex formance atandards are prereniinitey
for relialil & Joriiion -meab ing,

Aecording Lo the tyoe of project il hand ane t4g charurter: atice,
performanoe siandaris should he bared on the expearieance foeally gmined
in a country which my be uipplemsnted by reference sountry data of

countries at comparable levels of develoment, Naverthslass, establishing




performence standards in develcping countlies i1g a probiem due to
lack of data and experience in tie type of work ir-olved, The mile-
Btones in projact ceal o' nith . diag.ans ov pay...at charts can be
taken as exampler fur time and comt performance niandards. These
charts aleo chow how performance st.ndards can bs graphically
repreasented,

' deviation o

Figure 2, Control Cycle

The six control stens menticned atove are irequently labelled "the
control cycle" and can be illustrated as in Fipure 2, From the Pigure it
ran be said that: -

a; the steps of .he control cycle are of different time durations

et 13, 14' LD and t6, which uhould vary from one organisation
to thc other according to the organizational, administrative, technic
and financial problems prevailing in each;

deviation increases with any d:lay in the porformance of one or more
gtepr. In moul developing countries, experience has shown, that

for example, considerablc time lapses lotween the time a deviation
is detect:d and hence a need o mako & decision and the time the
decisioa is taken, i,e. the time up %o point d in Pigure 2




control ayrele Yo porformed i time on

attain the original project ohjectivesy,

included in Rijura 3,

Data Infor-

c) effactive control requires that ihe control cycle be
sPan appovopri e Sae Tomgrihy oo, Thic tame tengih of the
contrel cycly should agssigl in exarcising & "real time"
or "in-time'" coutrol,  Mhic implies that the steps of the
‘hat in cage of de-

viation it will . poacibtls Lo o bach 4o the plan and

Tria is clearly

Direc.-

mit y .
Date Hata Lon Devivion
Collection % Precenssing W’J Vaking

Lives

storage

Figure ), Informaiion Handling

IV. NARAGEGDMT INPORMATION SYSTEM POR PROJECT CONSTRUCTION

different from a caue whare a doviation is allowed to
develap 1o the »rtent thaut nov vourcective measures can
muee LY porgible Lo po back Yo the pilan and thug original

obijcutives ani str-ategiec will be inevitably modified.

From the aforemsntioned, affective project control requires an

adaquate management informuiion gyatem (MIS), whose main functions are

Implementation
of Decisions

performance
f funotions)

or attaining
objectives

A management information aystem for project consiruction may be

viewed as having the following componentss -

a) Informetion flcwa.
b) Data processing.
c) Data storage and information retrieval.




i
system ’ oroan o aal candt \QT&I‘CM
me:.:oe{:r TP - me e fnwiter ) of it trial s < e ot R e
'i ey alopmeny
|
i |
|
clc
| | '
prm e —
diractives, rogolaticn
t (cnnm.rai?tq ..oelc)
SN
[ ‘ne 1 ]
input .. functional | ___,. outpul
| unit r !
S '
ot
. N
{ f’ !
diroctives, rerulation '
(conatraL .. etc) n!
' e e aniration
ARt tona tpyt n oean —
put t in ! {“ ™ functional input other, el
. oo AhpUL-- unit = QUL PUL t4 ou't.put
e | g ~un .
' T )
¢ ! {
s e GABA O e em ,
1 ’ Skt 2 NI ‘
N r—— - ae & hnon s 4 el s ..4.,-4 4
jh |
' dix*ortivas, reguletion |
(comatrainta .., etc) nil
N isati
I i 8
| ] inﬁutﬁ__,_.., funotional !____, output _ -
unit { !
_ | .
I

‘ [ N R

s e L @RAVACK o ‘

’ Figure 4. Infomation Flows

5




1. Inforeation ®

Informa! on Frons o0 che Dol Cierd oF s gremn: mtion,  Data is
collucted at the oretiog cvo 0 e st e anad) prosesced
into informa’ cn v a fore anoae for veec  lhg daei e Srnformation flows
betwoen the oot e ah ower o cwsb s enown in Fisure 4,
Infrrmation 1 “aeded for oo oaeon Loorerdore Tareobaoun and thus to

ach eve obicctivag, One op s ore ¥ onctrony oy be uraartaken ic attain ore

ghier*iye,  ™omotiope ap cgcveed ot one b e o grenieational undite
abt the voryeua hreoret o0 e s by g e 0 g 0 the pecnonsgibilidy

ana authority f{.7v periormire Tancticns to comnizationnd sots describes
the organive®:aal structire,  Information ftown or a repcriing system
within the organivalion encures the awir'alnlity .t information to plan,
construct ani control yrojacis. Sonrecaently o piformation Tlows cannot

be considered separnteily frow an orguenizat.on siractare,  In fact, ihe
demigm of ar uvrganization structure is the Jeoisr of an information system,
Unfortunately, ‘his view point ig not always 7iven the emrinasis it deserven
and often the orpanization 5 degigned on sume oibhor basie, the information
flows being ~uperimponed Jater, The resalt ig more ofter a combined
informetion arc ormanmisiuicn structore which fajils Lo wdequutely corve
decision-makin and performance of funciion, «nd kance fallp short of

effactively gupporting the attaiscent of . corpanivation obhjectives,
A ¥ [y

A development propect v aot im legented nd ocorg'™icted inoa vacuum,
There are a nuccer of orranizadiong and agencoos anfiuvencing it which are
called the projnct environme.t ..ad which cepoirg sert:in information on
ite propgroes in 4 forim rompriibie to their information syetems, This is
true, since in : country there muct te a syntem or orparisationt
respongihle for parforming the wrious iuthirial development functions:
preparing an industrial dovelopment plsn, compatible with the devel opment
of other serturs of the aconomy as well as the raticnal roalgy  implementiing
and construct.ng induntric proisets and startings thewr operations satis-
factorily, and feeding bagk :nformaition from the conefruction process to the
planning and construction michinery for hetter planni.w, replanning,
priority selection, nnd more cfective conirals wnd incentives, Thus to
designing a project -onairuction M15, ail iaformation requiremenis have to
be considered in ourdar io have a gystew guuessting the information required

at ail levels, Accordinpiy consideraticn of all urgmaizations interesting

[t

with the project as well a: their tunciions 15 enseni:ial,
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Phenc tevelr tugethow with iheir recpons-

s neade cre shown in Table 1.
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nome information, such a8 that
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¥ipure 4 shows the inforration fiows between the

tjonal hierarchy of industrial implementation

project 18 2 purt.
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Mrally, cndec oy 4 e ek ST oW e 1 syctem,
8 balance ghould 4e drawn Letwesr coct and value of information, Value of

information is reiates (o

Y \ . ~ . . . .
(iV the Tecentiay tyrev g o LS pratics pyede; to maxe spucifin

dec1sarm; ity soveraee nd dagron Lf Artai],
(3i) relinbilaty of informiiion,
{(1i1) comt of accesaibility of informition,

(1v) the neeg for rqal time sontpol,

2, Data Procousing

Processing of data mainiy comprizes: -

(i) Simple manipulation throuth simple processing functions
such as orgmnizing and sumnarizing,

(11) More complicated manipulation dealing with aralysis of

information, suct as when analytica; models are uped which
abstract the real worid,

The data processing nysiem to be ugod has to ue rapable of coping
with the processing functions requirsd durins projsct planning and
control so *that only the required : ormaticn in the oquired form
will reach the right person ai the right time, The choice of the
oystem would be mainly among thesr three classes; manual, punched
card and electronic date procesaing (EDP) cysctems, The latter, prouvide
sutomstic control and high sneea processing.

Regarding project implemoritation, EDP systems ure capable of sorting
the cutput in a variety of orders as required, as fur exampie, sorting
project activitiens Ly total floas according Yo the.r depree of cpiti-
oality in ascending positive float order, which can Yo excruciating work
if it is done manually, Results of resource and cost scheduling can also
be obtained on additional lists, This informetion can be nhown in bar chart
or histogram forms. Jfcr departmentsl ~ontrol y follow-up reports should only
contain the information needed Ly the recipient of the report since not
SVery agency participating in conctructing a project nor every manager f
& portion of 2 proiect is interested in fellowing-up ihe propgress of the

entire project, In thir respect cumputer cutput can bLe given by function or
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Bve dctprmetdn ) oy I T R A S T R T RPN
<O eemrleting The are gt e Wb b, Keroomates b sy teng et bin of
rreat vitlee in dretarmining raridly iné ratiacls e pene ot indiveduand
decirions un the wreioan o't e the wreo 0 Busthermore,
altermmtive soioby un te Lo bom D nsia w1 re bt g achedale gnn be
more carily oand sty " Vooang i 2 0yt by sny
vthar coseatne o e,

AbQhanpn oo o e ey I R e A L LA 3
ueine coepainte ronv g e R Py r taterr oy tams, there
18 no definite gnpwer to0 e gue o y e o cimratar 7 Thya of
conrsn Adepads v i 8 -y Cn et ond ey finaneial
and technyen ot boogn y - e oty Lo Uoa e ety Howe
ever, in thig eope it i ui e e robe oo g arel s s del ineay -

To Mumner of breeet b tipy e 4 tha network,

Ce Number oF 2he n ety g et o el Tt ong

M (R SRS ST R TR TR SN ETENET M RTYSEEE 28 et rooonrmat onal
cRyiranment,

o Dupation of the nro cot and the “raquenay of progres: repuriing

for proect ropnterol,

Ae Avnilabd’ ity ol coqroteors and  mpat il comnl corte inourred,

1t

io peadiene Vo oo euptani e the imperiapce of pertopming =
corl-cffactyvorngs aailysis for Selarmaning the apprenriate geaiem for an
organization, Thiu is often overlonked 1n doveloping: countrien and hence
a limited usn of the uyatem estanlinhed and a high cout par unlt of

informtion provide!, Thin frequently presents a prob:ew in daval uning

countrieg, ThereTora, in ubrtitatirs ™7 wndome for manut nsetemn,




utilisation of the formor shbol'o not be @ nsted 4. the computational

functions that werc mu w1 perr rmer beefore,  ~urther appl: .utions

and addition i Cunotoo,, o e e e s e np s it ccpdeat and
SYrtom st Wk e e i e e soet saould
be studied and 1nc. uded, Prroan e ol et pated G srown in the
hypothetica: Haprm ghaan o | - yepa y WOLLN Telut s dne marzin
coats of proviting adott,on oy o o0 LParmata g b tee pamier of

procesding fun:tr1onp rrovided,  "Ape ¥ o tre i aeram jndicates the
are beyond i, Yhe b o g B S T Y
BhAPE T1H6 1N Tl e oty 0 qdfs g’ tiais o onformation, This
is particularly trie g increasing the data processine functions beyond
the capacity of the data processinge uperators will affect their

produc ivity, and the neceanary supervision on the work they perform
and may, in additicn, require overtime work at: higher cost and less
efficiency. This limits the system in coping with additional

procecsing functicng for reeting presging nceds,

The diagrem algo shows ‘hiat in rage of FDP svetems, marginal costs
are definitely highor than in the case of manusl sysiems when 5 gmall number
of data processing functions will be carried out. As the number of data

processing functions increase, marginal costs sharniy decline,

1. Data Storuge and Information Retriovas

Data and information at orage or "data banks'' must be user-oriented,
Briefly, data banks should be egtablished to provide the uzers of
information at the various hieracchicdl tavels of the project orpanirational
environment with their information needs, as shown in Table | before, In
‘his respect, s trade-off should be made between the cost of accese to
informmtion (including communication sosts) and the cost of its storage
and, hence, ithe appropriate dagrec of automation in a fiven situation,
Similarly, a decicion should be also mde regarding the degree of
oentralination versus duplication of filem of information,
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