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I.     ÌNTWOÌXJCTM.'N 

ff  .- H1' «"W 

rount ri f;î;   i..; *it«r» r e » il   or»   pV.niii'v:  for  :"xm:»r   <rul  industriai 

deve i entrant,     *üL'Ui+   'h«  rums i-'" •'"•nninf;,   tr>; n'anninp techniques 

ueo».id ;irj-ï   '..ht* "f'u'tn   in   ' "rmr.  o    developrv --ri*,  vuvy  i'rom one country 

io i>.« ul : :cr,   f z;»»i i cn<<» f;:n r¡o<¡   ¡ :ii;l;;<i*,:;t  r.'^ii.v  unyii. ¡   ] O¡:BOHí! which 

or«  relevant   to ;> ' 1   '•nunl'-H". 

Une  1n.¡K.t Vint  lv.-f.rn  in  that attho.i^n   p'aimi-if -¿Umo »Joeri  net 

reaul t   in óov"! ïpiwnl,   1.1   has fwjuontly IHM'-íW >»n and in  i timi f. 

Planning,  when   i»   In  not   i'nl 1 ownd  i.v  ^Herp'alf? nrur.r.nn  of 

ri'iw.rl    ,  •.•-,:'.. i-i':«, i •.;     i:;   ,.in   •..<'•'•    '•   ..^   •.'"    ,    uvr'i i. / "î "  '   '   W'".1 ;  Vi Í     v:; !'.<!, 

The procrisr.  of inòyntrial   development phouV'  Is-  i'.»7i'iid«r»»d no a 

continuous whol« whore pjunning it only  onv part  ul   il,    The 

momentum should be maintained through all   ito nta^on;    formulation of 

development  strategy;    preparation of the dova'onment plan  or programme; 

setting of implementation policieo;  unriertaV in/r, proiect tonni bility and 

project apprainal  ntudioa f'•".' thor:e project«  that woui-1 eventually 

implement  the plan  or proßramirc;    construe* in# development project«, 

and finally projeci   opération and poet-nudli. 

î'evelopii-y- sonntntm iuive devoted an   imrr.íjnt;« amount  :>f expertise 

to preparing compro!.ormi ve anr' oonointent  dovei, opmem   plan« and programmes 

without much attention nivnu  L<> Hm course  of* action neoesnary to 

implement  arH 'Vjnntruc4   *|i»m.    K-ul-.ire <.'• achiove tarant ed development 

ha« often boen aUrib"1"'}  *••      -i    >r   . .,„;   „i.,nn,,r:     ,irj inadequate planning 

technique»,  while  ih« rea'   problem bar« fr«i:u««nity  boon  the abnence of well 

atrocturad and orfani •.•.«d  p'-¿n  .-rp' T¡< n; . •   >,;.  t, fmlow plan  formulation. 

For a fircit  pirt,  iinr»l ennuit.j.'ioti  in  developing countriaa h»n been 

approached at  the aßgripi'' <.    pi,in ¡u.-jl   rather than the micro or 

project level and thin nan boen in tho form of  netting monetary,   fiscal 

and employment noi i clew for implementing the plan.    There ia no conerai 

procedure* for connldorin/* «in» ly». i call,.-  the  v:uioua problème enrtmntered 

in implenrnntlng and constructing individual   projects which,   in the 

final analyciH, make up theee «¿^regatea nor for evaluating their impact 

on th« intended development tançete.    Consequently developing countries 



encounter ;j   mi.. í.I*.¡.-.I.--   •••{'  ¡>r'.„i e;r,n   ,,,   .,.-,   courts   of constructin/: 

»if:-,*:> opn-.«. nt.  pr\-'•?•-•..n -nil  pro,;,n;:   r-onmrii.liei h.tv.   fut "Îen ohort   of 

expect..- ion- va'*.   • ;,i*    "r,;,rT,;,tr..f.  ,        -p;:*.'./  d*::.ty¡-, ;»,i<i  fvcrruji ot  vort. 

In  U.ir.  p.ir.er .1 pro.¡»K••.   it;  cíinsiáñrea  '.»  Le »ìither a new  or an 

expansion propel.    Th»?  ) j rst recuire:; new <-v>n.-jt ruction, production and 

»dim mot rat ive  facili Um.  locatori  en a new mto.     ?h<j tecond  nay involve 

the  "vî-:!a' of n.;w r>r-.-.;.'-f.'•     r ."•;,<; .-B   ..<   ..i.   OM/:HV  -y   „   new aito, 

utili-.in^ t!u.  exr;urv' overhe.-w   r-i-.!.Ut.\M,    ! rojoct  cori«tn r-.ticn in this 

eenoe han n belimi in/» .tr.fi an und  point.     Tí   IB  an u-jcemblAffe  of  interrelated 

components and hau an utjcctivc or a ciaf ini te end result to achieve.    Thug 

it ma^  bo o-mriderod an *  r,yu\.,:r-t  and a.Ute often ;i compier one. 

It   in characterised  ny; 

1.       T  lar/To nur* or  of component activities having definite 

roluti jnahij.a which arc attributed tc  either physical   or 

re;!1 >¡vce depend   '""y: 

a  H'.:r-, : lor. w¡-;-h   'jrtennc-  ovur >i numbor  of year» during which 

rr;.u :.-ccp. arc  i iianooi 1 "^eri  md .-.ens« deiayt. or interruption of 

w< ;-K   :•*•.;•. "".  in worrm   jf oc t a/id w-:',to of  limituü  resources; 

a.ip'iifirrint  chan/'cfì  ..'..i   tarn»;; 

a hi"b  l'erme  of :'tc^rt;..L:^v   ir? inviliva,  auch UB large techno- 

1 orinal   -inrt  pri'-o rick:;; 

a  lumi number  of ape ne:; er: . r  parties,    >nar*.  Trom the  project 

(nana.-B.Tif^t or. whic;ii nro.iv.t extraction depends nnd which are 

bevond  the authority of  the r.ro.ioct management itself.    These 

parti »JO cw.etit.iU i!;«-  "i-.r..,nv:t  organization environment". 

Th«? slittiti on in de/oloping »iourtr eg iB further apffrevated by the 
fact that: 

1.      induotriü! development project» are new in nature to moat develop- 

ing countries ard hence a prior knowledge and experience In the 

type of work invoJved and at the  order    of multitude required 

ie frro'ientiy absent; 
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'¿.      project manat^tJioHt  operates at a Jow efficiency} 

3#      resources are of1 en in limited supply; 

4«      reliable information for   >roject control   i:   often not 

available.    l-V'ow-up informativ seldom reaches the right 

person at the ri^fct  time. 

HI.    PROJECT CONS'tTHTCTION  DE0ISIUM3 

1.    Honorai 

Bearing the aror^aientioxied in mina and in order to cop« 

with th« different situations during the lifetime of a system, 

decision« have to be taken at various points in tiae.    At the 
out,et Planning decision« are needed in order to develop the 

initial plan and schedules of project construction including 

objective netting, construction planning, time and resourc« 

scheduling to meet resource constraints, initial coordination 

between partien involved and budgetinc.    In the course of 

project construction since conditions inevitably change, actual 

performance variée from ostimaten and, honce,  control décisions 

are necessary for taking corrective measures io alleviate de- 

viationc,  reallocation of resources,  updating of the initial 

plan or even modification of tho strategy originally formulated. 

8ystemB decisions are mainly strategic or tactical. 

Strategic decieione relate to policy moaBuref? and concern long- 

term plane.    Decisions related to project coBt duration 

relationship,  structure of necessary capital  investment, major 

Allocation of resource» to achieve project coals, and additional 

fund« required in the course of project construction, ars «napias 

of «trat«rie dominions.    On the othwr hand,  tactical decisions are 

thos« involving operational problems which may be of a day-to-day 

nature such as allocation of resources to individual project 

activities within ohort time intervals, as for instance the 

allocation of manpower available with :i view to minimising 

hiring and firing of crews during the next reporting period a« 

w«ll a« small schedule modi fioatto•.    Put differently, strategia 



>''"   ' i'':i   i' -did   t¡¡«;   i.. 1, '.»îP rire 

•:','.»•:•.   .i.    . 

.  '   i  : , '      ' • ti      .'• 

•ve' .••  ».i- th'-   li, •T.tr-Mir. 

• . 1 r.»•»» 11 cri   i-r   * ;-o«(» 

• ' c    /•.••!   i, r.:.,;r   ( .      ,  f 

T.> 

K 

'"r,>r""'   0í: •'»»',   ;'   '•''••••'  '••»•••:•.:   '«'•»..• •••:.•-,.     Ir.V'.-rmhiiw)  neud*  v..r* 

with   •'-,   tcchm-..,,<, i   >*rri.     >\r  cx.in.,-1«,   . i».! •< . orí and   uptimtmu..» 

1 «rimi T..«-. «,-,..   :     ,.. . ,   .,.,   .   ,.,•,.-,,   ft(,   ,„,,    . f   ,,h ,nformillW) rioHn 

t.f   tKo    : ••/ '-0T       ;.r      1....:     '.I,,;.- ' !",   ;  ' 1. 1 r r.        Kor   l*lf t.. CU1    d* 1 :< • Wl, 

,",tworl    '••*••'": •'       •*"  »' -  •' :••"•   •••'-»•« •   -••<> '-.v u«r1.    Amin 
t'-i-   mfor*it.,r.    ,-k   :.'•   M-   : • -r,, , .,,.„,   ,-,.,.  ;l   ,r<?u(   r   ,.tf   djrf„ronl 

Ti¡rti »•' i      ¡h 

antri» ir,f O-       'V       '.      i';. 

'•1 •    1 H'    'l 

'. ' r ;      ; 

u"iiily 

p!ir!i'  •Vir'v  1^••', v-v  •'•    '- •i..-"->   '••M"W*I  ;r.  •.•h.1r:»ot.rii«* 

or».«'-« ¡v<-:t,    '•. .i., • .^ • •.-.,,   ,„   |.4rvt.or      ;•,.,•   biuhj.iV/   tü 

I-'     .Inform,; t i';,: , •;, -',-. :     ..   Jri t i,),.{ ¡: „ 

i:1    Th., (.r/íViUK:-. i   •>   ,,•.,>.; H«| i  «,.tt i • r i «vd painonne'   who ami .-«pply 

murr effèfiltv« .l«-.inioi   mnVin,-  «^.i.j.pMj,  or ih«   lack of 

nuu;r «H., :r>..: .,,„. ..     ,.-.-:-1 ».u-  fox   : iriditi.-  ti,<   »no;,t   favourable 

-i)     Bvm  ir woll   tr.in..,)  ponici««!   in rfeciKiM.-arikiiu;  t.«»,niqu«B, 

point   (r.i *l>„v*,   »r-  uva, Jul; c   • >„•  ^w. ,   „<- ;itl#qunt, ,onputi«* 

falliti«;, w¡ H   ,v,„dnP   M^o-h^liK-rw«,   ,f   ih«., tortini,«,. 
HO<    COHB.I.Ir.       ».-..r   .,.^pJ í¡f    ,.hl.   amounl   (jf  ^^   w|   ^^   „^j^^ 



of "omput.it   j,    r,-,,^,i  witn  th<: ape 1 irai t. ï OR of optimization 

tcol.rui,  *,.,,   Bii,;,.;.ti   n iwn-ir, ina neuristic  toolu.i.,,ues necessitate 

the utiliyi'.iu'. ..f computerà which ronger., inv arriment  in this 

ro^rii"i  irrelevant. 

e)    Political   ore.: cur«:. 

2.    Project Construction Pi arming Decisions 

At  th..  mart:  .,f P- ..e'   imr: w,,¡,t:,tinn,  planr-in* decisions are 

to hp taKen.     Vor  t.; -••   • , .    ;     ,,..,    , -1    • • ••   - «.'.n.!   iif.'-.p;;  anì^r^   ine   3y6tooi 

inputs (vxnou,  ¡,VPPt.   .i   i... r.Wr.e-.!f   infon-.it ion hna tun«),   objective« 

(practically   the uyr. ; .,..*,    ,lput(, wh3ch  in ,hip  r<Me arft a comp]et#d 

project confirming to the required opacification-,;    are to be 

determined and clearly lencnbed in the form of a model.    This ie 

based on syctems character, «Mr.«  (the project activity orocedence 

relationships)  and Jccioion  parameters (Buch an allocationa and 

schedules).     Experience indicate:;  that one  of the most d-.fficult 

aspects of »roject   imp] •jmoni.ation in developing countries  is the 

analvBic of tr.e project, the er.1-^1 »bl.ment  r,f a list of ite component 

activitieB and the ueterci.aitioii of tne aeouenMal  or precedence re- 

lation« amon,; these ^clivv..ier.,  which ir, .,   i«eic .-.tep for all  follow«« 

project work.    It ¡.a., lean alno found that  time and source scheduling 

of project activities   in frequently at. excruciating prooeos for the 

Implementation planrar       .    d..    '    jiv;       airy. 

This detailed project planning ic a preren.iieite for effective 

project control.    Sometime,,  dctai'ed planning in not appreciated by 

authorities in developing countries which may be attributed  to a 

number of reasons. 

Poremoet arej  - 

a) Management «ay net  be in a position to understand or assess 

the ootential  value of detailed planning *B the cornerstone of 

project coordination, monitoring and control. 

b) Detailed project planning may sometimes be looked at as costly 

and tiste connumin,? particularly when project nana/rement is under 

pressure,  politica]   for example,  from some higher executives in 

the government,  to proceed immediately with project execution. 



il'     t.l.lt, 

t: 

overa**')   In+xusri   * !,:.-,.«•  te   '"i . c-     *\.r ; 1.    i »< 

fru,<   jet,," !-•>'!     ••.-., j. ,,  Wl   ,   ,,   . :,,.,_. ! .   vl. 

.n?  tü tWl,,rt 

i ' ' ii"| > 1 jtCÜ, 

r-   Urut» timos 

'    '-• : ••:>   ';hc 

"^-2 n«l'i tn uccrucd 

•ine n¡(,,i ' u*-i¿-il piuntun^r 

i.    Pro ,or;.•*."Ui-' i l-v-l    ' 

Th»   nuntroi   iiircrtf   .f   nrojM.-.   o'..riBlrnr:ti'*i »r» 0rt*
r'       <*v«rlooktd    in 

<ìtiv^, ovinr L&.iutri«-:.     ¡T.-KPI!   Jwiiicn» are,   vlH of*-*"**   «natti «fact ort ly 

irait .(. rif'    ,i'i,rc '.' * ! a ' .¿,..-i t'ver^p of >"U' 

Pro-jet  rci.trol   inveiva,     th« <:oer'iinat •; o" ftey p*r,i_ j.eu 

partí ciputin- ir pro-o^t  r •!.. ' r.riion,   l'ul i o*-,n£ up of pruv> ©ct propres« 

detection  of <i«;viau < nr.  iron r'.ai., mantr^ 'í-<;I¡JíOIIB t0 »l^^-viat« probl«M6 

detailed  pUmnir.-  HK  - •• r,r, ,), nt,(    r/1  up,i.-. •».,,,,,   <>f ti* pJ#n      m order to   »ohi tv« 

objectives.    Ac-oi-hn^i/,   .;rr   •   -le.» ri or.:-.  -i.-rW^BJn       function«.       Ont 

in to alleviale problème wh«n .:>vj.ation:. from c-riffìn^ pi»**     are detectewi. 

The aecono,  whirl   vi no<.   rciaiw • :> ¡».¡rfi-riv»'jo»- '^i&tiof3»       io totnable 

those r«r,pi'riiù t ir to --i.jri  in detail   •nd   3 rrp i *imon1 'it i t.r, 3 r*^     -r-ont* trust ioti 

of that   porv»r.     f   in  nru,¡—   whv.i. wi ! •   in  Ki ar-tin,, B„^n      ^ »j^ ,ltl d«t;»iltd 

timo and  r<>:-.-!U,»,;e .ichedul en '   whi">: +.í;TV   «.-oulrí  ."..''-. !".omp J i Sa 

the gioivi'   or ¡naster pro' •;•'„ <--.<r.a-rm • 

particilarlv true an -n-i, >':<:-1   .hur   n   i.wviiaWy Urouj-   i«,   the cour»«> 

of conatruRtj^ a proie^t,  whii-r mie*   it   imp-.B»ible tc, ;'»**.     »nd 3chtdult» 

at  the outset,   4.hobC ¡ori    n;    of '.)•-. yr< ,<vr'   Wh »slmili  P6    «=,jttouted in   %ht 

distant   future tr<  Any do/rrp«  of   ••vifidp-K e,   ev.-r   i! t^di ra^j   data is 

Hvailftbl« a4, t.'ta i:  iniii-Vi   r/.a,'c. 

"ompJ *"°  *•   ,"»'!  ti o tii 

I -Ui   -..M;. M-p^r«^  _      This is 

rsyntftti control  maj-  conceptually }*.  rfiprewef*8'1 4s ir» ^^¿ÇUre 1, 



Figuro  1,      System ."Vj-rtrcl 

Action pnln t 
(Channelling 

rtqutrod 
input" to 
iaiplwnnrii 

roBouronK,   ^^wi'un!) irruí 
to   -m;ili>w^t 

ílcciH.'Onn 

Comm*>r> • r:>!. > 
(••e t tilín' 

'I i rt ••" * ivi*"» ,    ' t:,"ii] ,\f1 i\yìt 

J 
''I   ilì^''       •'       '»•   '       ti''.."'   ' •.    ', 

r.'J sa 1 r :|! 

Monitoring point 
(ippraiup.l  of 
perforinone») 

actnnl project 
«txaoirtinn ^g> 

IU'ICjtUmft,' 

I t'.ortro'    noi m 1   Info 

**»#•> '«MMMMf»<MM*- . '•um»   r- -    • • i H   i   in na mjt 

rmaticm  f tribade 

Accordingly ^yptom   control  rrwiy   bt- viewed   IH   • ynsiotin^ of  the 

following Main «tono wh->oh are il I nut rat id in Fi f» ire "'t    - 

1,    Collwtu* of   infomnti on  ». nel ri'tlertion   •:•»'   Inv^itionn   ( bin od on 

apprnia-.it   of  , ><>t I srwi .<• '. 

\    Feedback  of i nmiiion on    i t.-vi .• MTïH t<^   drei ni >>n makerr,. 

3. T>c ^tüioti-maVit:,-   for*! luv    . tiu«   )' dt-viat i on , (taking  norroctiv« 

m«Mi.r.irrfi, 

4. Communi m li on   o<   '¡'-r-iBi oor   + o i"   > omnnto--", 

5. Tutplnmisntattoii   of ¡leni in nna. 

(>,    TmprovttmorH     t*   »¡i tu.»t i on» 

AB m*»n1 lon-nl  iifX'.-ro,  the »ni n  uV».ioPtivo¡¡ of  project nonet ruction «ire 

iiw, coût   ,-M-irt adhrfrenc«  t" ¡.peci fi rv»i.iono (t«\irmir.a! i><: rf.>r¡-Anc« or quality). 

For prfi^ronn uval mit-ion, e top   1   *«bovp,  Informa tum collecte« Viae to he 

oo»pnred a^uituu 'tandarrtn ut perf ormano«, fr timo,   cont   vrì aar*! i t.y 

(nonpletíon   daten,  bud^o^od oiponditure« Hnd «lyrtr»«parir specif i catione 

of projtnt   oomponantp ).      fini labi e performance « t¿tnd»rdB r»r*» prerenuinitmi 

for rollatila •]erii.ioii--iw*i. jn/T, 

According le HIP type of pro,¡eoi    at h*nd and   tic ohimcteriotlc», 

performnoe   «tanA-irdo should h« hanod   on tri« eiperiwnct 1 orally  ¿eined 

i« » oountry iihirh nr.y   b.-  üiipplemant««! by raffreno«  country >lata  of 

ooufttrit» m.%  coaparablt»   í*V*IB of d«v«lüpm«nt,    N«v«rUi«l«»«f  «établi»hin* 
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performance standarie in developing countries  is a problem du« to 

lack of data .uri erporipnce m » io  typo of work ir olvei.    The ails- 

Btoitoa in projuct ecu   ,'   ..a-...      -iiu,-;. u.nu <,v pay..._,.t charte can be 

taken an examples for timo and cop*, performance standards.    Thee« 

charts nlto chow how pr;j~rormance nt^ndards nan b8 graphically 

represented. 

viatlon 
lini« 

cc 
time 

Figure 2.    Control Cvolw 

The six control «terjs mentioned above aro frequently labelled Hth« 

control cycle" ana can be illustrated aB in Picure 2.    Pro« the Figura it 
ran be oaid that: - 

a) the otepr. of  .he control cyclo are of different time duration« 

,, t...  ty  i^t  {.^ and t6, which uh oui d vary from one organi «at i on 

to the other accordine to the organizational, administrativ», tcenni< 

and financial problems prevailing in each; 

b)    deviation increases with ar.y d-lay in the performance of one or mora 

stepr.    In mot I davelopine countries,  ßxperienoe ha» shown, that 

for example, coneiderablc UM lapse» Wtween the ti«« a deviation 

i« detect.-d and hence a need to make c decision and the time the 

decision i« taken, i.e. the timt> up to point d in Figura 2\ 



••i .- 

c)    effective control recr-iiree that the control  cycle be 

-.f an   i.¡,,no;a-. ,t,r   :i;i.». ]i.n>-'>if  1.x,.  ?],,,  tir««   length of the 

control  cycl<:  nhouîd au;nut   in exorciüirv ;.,. "real time" 

or "in-tirtiy"  i o-itrol,     ¡'hit.   tmpli«?«  «hat   t.Vie r/teps of the 

control   cycle  t p ¡loriormc-;!  it: time  no    r.nt   in cas« of de- 

viation  it  will    ••  porvúhl:»  i.    ¡:(j  bar',  to the  plananti 

•it1-».in thf  crimina!   project  object,i -/OH.    Thin is dourly 

différant  from a caae whore a deviation is allowed to 

tfevelop io the urtont that no f.oi»rective measures can 

nuke  it   ¡lorcibl'   to t*v ixi'-'k to ih»? phir. and  thus original 

objectives an-] ctratogiec will  be  inevitably modified. 

Proa the aforementioneri, effective project control requires an 

adequate management information system (Mlf3)f whose main function« arc 

included in Pifr.irrj '\, 
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figura Î,    Infornati on Handling 

iv.  UMàamam HFWWàTIQW ITITI FOR PROJICT COIBTRUCTIO« 

A management information system for project conotruction may be 

viewed as having the following componentet - 

a) Information flcwa. 

b) Data processing. 

o)    Data storage and information retrieval. 
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Infierirvi'nn   fu       ;-.-   •>••>••  .!¿.'u     .-''-1 <: •'*   i'  orfaii: vili../i,    Batn  is 

ccllo'rto'i a*   the  • • r" ••+ i "•.,    ' •"      •.•••%    • ••   ; :;.       ;•   i.-riKÍ,  pro'.erjr.od 

into  informi', ••:    i'    i   '"'     J,;...(   fVr ;-'t><. í..'; .-(•:)<•>..   ¿IR,     1 reformation  flowa 

between rhu -¡ r ":• ' •'. •• '•'•»;•'•     ¡.'•i:.-'-, a*,   ^-.r.' •.•:!. uh-'wn in Firure 4. 

Information ir, '.j<;it>.i   f'o,    ..••   '^ nvfi   '. •.• r-:i-'.'i.-rü   •'•>¡.< t¡'..;i:- and  thu;-; to 

ach: ovo ob if.-tivTs.   (-no or ••••ve  f ,nr •.: OIHí   •• v.y   he ujvinrtakan te attain ore 

ob.io: •* i v.'.     ^ "•.-'* i  -r:r   ->rf.  .'.i •-»• • »"i        J    v    'i,     ••'ar   ' !,r'"¡r!Í ri t ion». I   unit« 

at   the TI'HI'.M r< ; ••.••\v'-y.    .<.   '—   -l-,.     '•>•(  ••••        ^ ;        •;••   tV r «i í: pons ibi lily 

anu authority   f..»-   pf.-ri ormir.*'  r;ncti"<i-j  to • <••-m-.v.n * i :-n;.i    ui'ts (inscribes 

the organizational   rtruci.nrn.     Infarinai, ion 1 town  or a reporting system 

Mithin the orfani :vt ti on entures  th« aval'aln i ii;y  -ot   information to plan, 

construct ani  control  pi-• ,.OI'.-K.     ^ >n: ^.¡u'-n! \v   i.-ifo-^rrvn.; on  Hom< cannot 

be considered separate\j from ni;  organi '-a* ;"ii  r, t,r .u-.i.'.ri',.     Jn fact,   fcbe 

deeign of an organisation structure its the   k:u>,\:r;  yf an information ay.-tern, 

unfortunately,  this view point  IE not .-UVM/P ,-»iven the emphasis it deserven 

and ofton the organization   !.s designed on t^ouie othor basin,   thf information 

flowo beinp; .""j^crimporjed later,     Tne  re;r»H  ie ¡nove-  often a combined 

information ;inu orfpiriix/iiton structure whi( h   í>i.la   lo ;>(i«iquutöiy corve 

decisi on-makirv: and  performance of function-,,  arid r^rico  PalJn short  of 

effectively t¡.ippOI,tintf t!if attvi/.r.feit   'if '.:>.•   cr^itávation ob.iectivos. 

A development  pr«\"ieot  : •- not  inn» '. Trituri"?   ir/'  • -or-^'ruottid in a  vacuum, 

liiere are a nur-cor  of  •~>r.*am:',.-ition?î ;\uà RPfi'v: '.o;. îr.f! ucricinff it which are 

called thu project  environment  --.nri whir}.  :< (   i • •• •".ertjin -information on 

ite jsro^roeB  in a  forr comp-'.'tibie  to tr.ir  in-'oftvat i. an systems.    This  is 

true,   since i a  i  country  tlave muet  "no a oyrtem oi   or^: ri ¿u. ti one 

responsible for porformin/ç the  various î»!!'•.;;!.naJ   (ievelopmcnt functions! 

preparing an industrial  dnvelovmont  iilon, c :mpni i b i o with  the development 

of other ao-torti of th* rvono-ny as w<;ll an tb<; '-«tional cot» 18}    implementing 

and construct inr; itirt-i^tri'. '   f-rojeetn a:H rtitrtxnr: their operations satie- 

f»ctorily, and feeding baok  :nformati on fron  the oonetruction proconc to the 

planning and const ruoti on raichinwy  f<T hotter planniaf,,  replannin/;, 

priority selection, and rcorc effect i Ví» central u   md  incentives. Tltun  to 

designing a project  -;ona truc Mon MIS,  all  i .if armati on re»» ui remen te have to 

be considered  ir.  order to h.v    a «y.:¿teu- ^.rmi.itinp  t:.-; infrollitati on required 

st all levels.    Accordingly considera ti «--n of all   ur^wiilwitions interesting; 

with the project as well a;   their functions  J.B er.uent:al. 



, , :        ..   '•   v;K: <-'n 

Kl'   ': '     '  "'    "   ' .     ....   ,.e,i w.th  th-  pl.nairu: a*««* 

(govcnint'tit ) a.   ' ••    •••'. • .    ... (     ..,   H."   V.'i   ini"..-vioen 

pr^"»-i--   l< '" •'     ^'    ' , .,,,,,„ .„   t- .iy tuta to 
i   ..   .       » lv,r.  * 'i«"-   ' ' '•'"'•     "   '' 

at  the van<-iP     '- ,'   ,..,.   r,,Tuir.:  :-.:«^.nr   -nf.^t^n  to  other 

..:t,m.     "h,  l»U«r ar,  th--.. ^nc« partieip- 
. 4   . ,.,-tn ti' r>   if the project ,.   : „ri «mei. tati or or*-'   ^'"l,jU 

¿-...».. '.her« ^.TMi-.ieB am 
» , .»•.    » ¡    i  .'    t*     ridi'si •      n 

lOCai   °!   :   r,,i";;        \       .    ..1lu.,l0n and  --f,W,  and pubiir  r.rkr. 
as depart•»^- •>*     ••-"-. nr,,,^..-  of f..« probet  Cor 
which re^re  re—rv;  ..-W^mon  ,n •.»„.pr ,^- 

„._.,   nt,M^   a  vari**   ,-f ohn.^-ri.tios  it W»A 

bo genselenr; to    t. ..... ._...„...,, on.   for a wor^ule or«aiü- 

rcpoTi  '" ^"'     '    a  °v' 

afterv'i oc ;it  v      -' 

outr.i'l«  the   imun'riil 

»tin* a:'  lr.tci-'i'j^-;   ir. 

locai   o;    *:.r--:. ••   ! '^ ;,; 

eme,     M.n,n,  cm-truntion,   for a wor^ 

«tiona!  .*-«n -—, ^ r ^ ^ ^ ,„„ G,opK of th. 

«onwaliwtion  --.   ne r«,-     ^-      ^^  ^   ^ hierarrhi,al l.v.1« 

procenn of irvi ^r-ì   •» • •*  '- '•*- ^^ ^ ^ lhclr recpon8_ 

of afionoiw •*y b" cm- ,!• •...»••• - 

,   in.n ,. ,ov.,  rr...   th, 1-..N- <o th.. top in the hxsrirohy. 
W,*UP  -rt-H1-;^   ,  ^ ,.no ,,Vi;1   lo  ..„c,tn.r  it -t  bo nn-rtMd 

A8 Lfor-ti«. ,-, ,P-^     •   ^ ^    ^ ir,r_tlün, iudl as that 

a„d bo of 1»« «Urta*'  :-, -» ^ exponents is not 

concón, t«*nical p«,— «r ,,^    ^    - 

induded in the vapora :VntM, ^«- .      rt,        c      , 
i    v.,.^« +Vic  in!"relation IJUWB i«r»•«»•• 

^ oo-.-ctlon, or ^oh «* project i. , p«rt. 
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Anally,      n^    -.,.,« i, ••   ,*r .P,„, ,        ,; (WR    ,   ^.^ . ^ ^^ 

a balance „hould  oe -irawn letter. r.or;t  an-i  value of infornatici.    Value of 
informât i on   in   reia*o<!   to; 

(ii     th,   r«cmii„y   ,.yr.V ,   .f   ,. ,. t,,ati<,    n,:,ci, ¿  to  Wj*e  ,p(jclfi, 

liP.' i.Tiriv.:;       ¡V   Coirai'«    i nrl    ,!»^eu   ..f   H M t, ; ] 

(ii)    r^Ji.-tbtlity  ,..f   infor-n-.ti >n, 

(iii)    coat   of arceaaibility of informution, 

(iv)    tha  rii'^ti  r<.r r-Al   í juv:  ';ontrtO. 

?.   Pat« Processing 

Procèsein* of data mainly compri ser;:  - 

(i)      Simple manipulation through Bimple procea.ing functions 

auch «a or^anizín^ anñ sumiwirizixifr. 

(U>)   *or* cq*Pl^>t«xi manipulation .iealin* with analysis of 

information,  such as when analytjca,  modale aro unod which 

abstract the real world. 

Tha data procaa.m* nysWr, to be mod has to u« capable of coping 

with tha processif functiona required during project planning and 

control ao that  only tha required i ^formation in tha    oquired form 

will reach the right paraon at the rigr.t time.    Tha choice of tha 

oy.te« would be minly amon« thon* three classes»    manual,  poncho 

«art and electronic data procosair»: (EDP)  cyot«K.    The latter,  provide 

automatic control and high «poeo processing. 

Regarding project implementation,  EDP «yetarn, are capable of norting 

tha output in a variety of order. aa required, „ fuP txampie, BOrting 

project act! vit ion by total  float, accord m* to  ihPjP decree  of oriti- 

oality in «acendt,* positive float order, which «an bo excruciating work 

if it i a done «anual ly, Resulta of resource and eoit ochedulin* can al.o 

be obtained on additional liste.    Thi. infection can be shown in bar chart 

or hiBto«raa formo.    Per departmental  control,  follow-up report, should only 

contain the information needed by the recipient of the report  aince not 

•»•ry agency participating in constructing a project nor every manager vf 

» portion of a project i* intare.ted in following-up the prorrens of the 

•ntire project.   in thi a reepect computer output can be Riven by function or 

GOBI 
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'*:• í.'.e;-   •"   '.fi*   nr-t.-f..     .      !'''; v *''•'!-iBorp, 

'.•"'• f   ; j-i-  '.•:•'.-  i--'.;   i    ;i»*e h':L'-I'i''   -'?h««>l;il« o"n   t.# 

i'      '   .   •irvj      M , ; i •' i       •   • "        or -,   ir- iti   \,j any 

^f»ci pi onr. <;r. *.ht> v-:- -.i-, 

ai t tariti ve ;»••.•> •><,! ¡m ' ' 

more  • <t::i i.,- .ii.-t   , M ; -«i y 

oth«r   •:•'.•".!'!' ' 'i,*   ;¡,M  • '• ',. 

A! ü-cmfi:   '•  -• -,     ....    . 

Urí(V'   O' T'p.M i!!'!        :'    -"";   !» ". ••    ' 

IR   no   rt^f-t.njlo  uncviir    •; ...   ti;".   ij:ii 

coiir^n  ri*p<..¡ir':     •»    '.(•.•   , • . • 

and   '.O3hnjo:';   :.-» i. '<<,,.   , - 

*ver,   in IhÍB ••.'"•m- ¡   t   <    :"<.; '  •• 

1.     luii'm-r i-i   -.H'- ;*»(-'    M ' • 

T.     Nulli.»"-   ••'   ' ì•<•   !••• '    H;     ì 

i n '•>': !.'-r  ,«"M-    • "•   •• 

"rivif'.iiìni-rit, 

}.    Dujftti'M of ih»  nr^,r-;t   .ini!  <-h*-. *,rwiu*--r.oy "f prugras-; report luff 

For pro.ìot-.i  control., 

¡rrip-i'. i 1-» iin,-i 1   nur li:   i ri<,'irrt?'.¡. 

!•:     •''-,    .;.   i»  ;•••<('!    <>i     ni.. j i  .< j J:>    í,,-r>--   ut" 

'i       ',   r       -.I-'ìV: v;   -y. '..«m:,   th«re 

». • • :   :-.   e ¡;i«*  -j   • '.tnr'it.iír ?     rt.jii  \.t 

'.•v       _ '•   i.i...     ;••}-•'••:•   '.      •>!'!   tt-ü    rinilflCt*1 

 • t* !   >:     '     li.'*.»••       ..'i-    <    «   |.i'.     O'-'l.        itf*l- 

' . niü   • -   -i .-•<••    i i    «);.?   ;>»»•» work, 

¡•' . '     ..':   ,•;   ;;;   ;-.j <-,i«»r'l   •   .rr-lru':i.iimí 

'  -.. ' v     'I'   Vil    ,•'''     !«••••<.       r     .filíaUlH»! 

A,     Av.ii lal'.j . ; » y   o:    •    'i -, ... !,t>r»   ..iiiH 

li  if n<t.v)ionn  '•      • f r   nnpi-;ini •(> ih« irnnf.rt.incn vf pc',1*orf«ai»» i 

oor.-l-prfnrfivwmu ui-tlyniH for   !f'».<írr.ani!v tho ¡ipiT^priiití» uynlwi for a« 

urgunissal ion.    Thin is  uftnn 'ivrrlcwl-firi  m dovfUipiri»' oonnlrinn am* hone« 

a limited uso of tlio uyaturn «««1 t*iHfihi»:i und H h»^ ''ci:*   t>w uni»,  of 

Informiti on rrwHf>!,    Thin fr©fvi«nUy pruBsntf, a  probi«« in d>ivelopti^| 

eonntri««.    Thsre'V'r«,   i it  r-ibr-i • l'itir<: r,r> .lyiM.wir:  for «mnxit  nirimn, 



•.'•.  ir.,.»   i,«   : ¿rt-, tra   t-,   ihn  computational 

i 

*>      '   ' •'!•..        <   < I1JT 

r     •'!' .       .  ;   W ,.,• 

-Mr   . e    1   'ir- rV t,-i   .-,;• 

' r-r«     ,  wni'.fi   r.-¡ ti' ..• 

•r"   r;  • ''   trr' onrnt t   (i   t 

'•1     i.r.1 t"»i    tnd 

"        :i)r,t.    .;;,<iul<i 

••.;  'vm in T.KI» 

tt>« Bttr^irtii 

tm; r: »mi rr r.f 

"/"ret !«'"  ;t<  t!"   ii irraiTi indicatili the 

•'•  '•••   '-•• •••>      ......     .,, ; ,   j¡. • ••; v.- a 

utilisation  of the  '' rnmr  -J 

functions  that wore  niu« u, • l;' 

and addition   i   r.<n> * M.I,. 

üyrtom «-¿íir. ¡. ' ; .M *r-, .•'•     .. . 

«e H4udi«<4 and incidft'í.       i v; 

hypothetic*;    u ,?,-, m ty.(A.n     ., 

coats  of (»ro.'i.uty, a.ioi t, ( n 

procesuin^ fi¡n-ti-v.« ¡-rovimen. 

••'.re-    lH;y.,rt'i   wi. *'••••:. I •. : 

•harr  ri*.*  xn^nn.-..:   ,••-.   - f v.M-.t-,v,:   ^uU;   ur   information.    This 

is particularly trie    s iucraaaw^ the data proceoenn," functions beyond 

the capacity of tha dati proceajunr operators will  affect thair 

produc ivity, and tha nocaawary supervißion on  the work  they perforai 

and way,  in additici,  raquira overtime work at:   hierher coat and lena 

efficiency.    This liait»  the ayatem m coping with additional 

procenainf function« for moetinr prenainf ¡med3. 

Th* dia*:«.» aloo ahowa  U^t  ,n can« of WP  sy.teaw,  imrgiiul coate 

are definitely hitfior than  in the casa uf manual   ayBtamr, when u amali  number 

of data prooeaeing function, will  be oarried out.     ke tha number of «ata 

proc«aain# function«  mermas«,  marginal  co«tP sharpy decline. 

*•    Pata Storage and  Inf ornati on Retrxovai 

Data and information starale or "data hanks" must be uaer-orientad. 

Briefly, data banks «hould be <*stabli«hed to provide the uaera of 

Information at the various hi aru-chi cal  levóla of th.- project organisational 

aavtronmant with their infuriati or. need«, as ahown  in Table 1 before.    In 

thia reapect, « trade-off should be made between the coat of accese to 

information (including communication ooate) and  the coat of it« «tora«« 

and, hence,  the appropriate dagre* of automation in a ^iven situation. 

Similarly, a dacicion should be also mad« rajairrfin«? the degree of 

oentrali«tion varaus duplication of fi)«« of infoneation. 
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