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How to Improve 
Industrial Projeot Planning and Implementation 

in Developing Countries 

PREFACE 

In various international oooasions developing countries have 

baan axpraaalnc thair urgent need for a document describing and 

discussing in a practical way an effeotive operational approaoh to 

allaviatinf the problema bain«- encountered in implementing industrial 

projeota using certain management diaoiplines and toóla adaptad to 

thair prevailing oonditiona.    Por thia purpose UNIDO - which has been 

providing taohnioal assistance in thia field - organised an Expert 

Group Meeting on Project Planning and Implementation Information 

Systems, whioh was held in Vienna, 13-18 November 1972.    The Expert 

Group oomprieed eleven experts from both developing and developed 

oountriee.    The eleven experta participating in this Expert Oroup 
Masting were! 

Russell D. ARCHIBALD 

F. Max CROW 

Abdsl-Fattaa N. B^MtfABHLY 

ITT Corporation World Headquarters 
New Tork, New York     U.S.A. 

Chief, Management Syst ens 
National Aeronautica and Spaoe 

Administration (NASA) 
Marshall Spaoe Flight Center 
Alabama     U.S.A. 

Chief of Projeot Implementation Unit 
The Industrial Development Castra 

for Arab States (iDCAa) 
Cairo, Arab Republic of Egypt 
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Hamed K. ELDIN 

Hellmuth OEHRIOER 

Jaok J. 0P1HSHAW 

Roland W. OOTSCH 

MoBtafa H.A. HAJ4DY 

John GL MOCRR 

Tibor KEMETH 

Riohard L. SMITH 

"Ää; 
RGûearch *•"*««- 

Noordwijk,   The Netherlands 

Betchworth,  Surrey, England 

Friedrioh8hafen/Bod«i.ee 
Federal Republic of Germany 

United Kations Industri  «-   , 
v Organization («aft1* »"11—* 
Vienna, Austria 
(Officer-in-Cha^e of the Meetlng) 

Planning and Development Collaborai,,. 
International (PADCO)    t0Uai>or*tiv« 

Washington,  D.C      U.S.A. 

Associate Profe880r of Engineering 
Arizona State diversity ^ 
Tempe, Arizona     ü.S.A 

The main objective of the meeting was to Mm 

views concerning the major problems ZT "* ""^ 
^eloping countries in pro ec   pill" 7^* * ^ 
Proving ^ control ^     ^ «* P-Ject implnation, 

_the develop „,        , J* 7* tQ ^^ tlMt '1^*i- «-TE 

^"^    ^^anent inf°rmfltlon syat^.j^)  I-3S52Ì* 

MÍWÜ. 
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1.  Introduction and 3ummary 

During the last two deoadea a great number of developing 

oountrieB embarked on economic and industrial development planning. 

Unfortunately, many oountries have been giving more attention to 

the formulation of development plans or programmes than to the course 

of action needed to implement them. In numerous situations not 

much effort has been given to the planning and implementation of 

individual projects which make up these programmes, Experience 

indioates that there is no formal approaoh to project planning and 

implementation in most of the developing countries. Consequently, 

project work has been falling short of expectations, resulting in 

lengthy delays and overrun of oost. 

Industrial development projects are characterised by being non- 

repetitive, time-conetrained and dynamic as they may involve a high 

degree of uncertainty and changée over time. They are further 

oharaoterised by being influenced by a number of agencies or 

organisations (such as various ministries, investors and a host of 

other bodies) which constitute what is oalied the "project 

environment" and whioh are beyond the authority of projeot manage- 

ment. Accordingly, projeot management (management of project 

implementation) requires skills and techniques whioh are somewhat 

different from those oalied for by general management (management 

of existing induotri&l enterprises or establishments). Planning 

and control should oope with projeot characteristics previously 

mentioned. Rather than a well-defined organisation structure, the 

projeot manager must head a flexible, ever-ohanging organisation, 

furthermore, continuous interaction with the projeot environment 

mentioned above la essential, for the resources the project manager 

requires are not under his authority. He has to oo-crdinate the 

work of the various agenoles participating in the implementation 

procesa and to report to the«. 
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r, aPPrMCh W PrOJeCt —«—« •»•*- («S) f Project 

viewed a. having a »umber of lnterr.utwl ^^^ nM,ly. 
«-MI«,, plannlns, COTtrolUnei MnnUai ^ ^^ 

£~. of project plMming ^ ^lMMltetl0„.    In p.rfomiJh#ie 

«motion. » project »^„„^ 5yBta„ oall> for oertain 

itft»ti« **„ (rai3), in oth9r W0M,| lnfonwtloB 

projeot planning and lmplenontation. 

On the ba.is of ,t. di.cu..io».,  ,„. „^ „ 
the pre.«,, document rtth a ^ to ^^ ^ to imf^ PJ» 

Planning and i.pl„,.ntation of lndu.trial développent „rojeo,.. 

«.i. «hi«», through a practica! approach to .yt^tic planning 
«d iieplementatlon of those prow, which 4. „,.. ._ » 
«._,<, j     , '   ' ""A " n^P*«! to oondition« 
Prevailing ta devrfoplng countrie., thu. •.ting t„. lcng-.ta.dl», 
need previou.ly mentioned. 

The decent,  i„ „^a^, pr„œt. ^ ejtplBiBi th< fou 

- There i. a real need for improy^t i» aUHnt „^ of 

«planting induetrial develops project. (,.. ,KiiM 2). 
- Industrial develop*«,, project, in developing mmtH„ 

pr..en, „any pgblg,, whlch lMJd. ,^. .^..^ „„ 

.ohedul. and. ae originally funded (.e. .ectlon 3.I) 
- A number of sjgtomatlo pro-.eot «^^ m.t^. MA 

be.» developed to overcc.e .tau,, pr.M«77TILil., 

project in •r9 developed countrie. are available today,    .c 
* thoee are useful in developing countrie. (.„ ..„loB 3.2.3). 

- The fundamental principle, of ^ pro<Mt 

o» bo adapted to the develop,«, 00B)tr, [¿JZfTZ 

U d..crib.d briefly ia ,h. rep,rt (... iM,l011 ,^, 
- fl. be., .„y ,0 achieve „»^ of 

—*--t principle, i. thr«gh «b.^.tion « a ^lrl0 

project,    for thi. raa.cn, a ca.. a^l. „„ ^ U 
he report to iHu.trat. ho» ,a. p,^.. „, 

(se« sections 4 and 5). "«'«•a 
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- The orux of systematic project management is project control: 

method* of controlling project implementation are described 

in «omo detail in the report (seo section 6). 

- To obtain the improvements described in the report, a care- 

fully planned series of steps is necessary; a reoommended 

plan for accomplishing this is presented in the final seotion 

of the report (seo section 7). 

The information included in the dooument can "be of use to a 

great number of people at the various organisational levels, who 

are interested in project planning and implementation. Por those 

who aro directly responsible for or working in one or more of the 

stages of projeot planning and implementation such a« projeot 

managen and others at similar organizational levels, projeot team 

member*, functional staff of organizations dealing with project 

work, oontractore, subcontractors and suppliers of machinery and 

equipment, the document, in its entirety, provides an operating 

model to improve projeot planning and implementation. Some techniques 

whloh are boinj used in programming and controlling the implementation 

of projects are included in the Appendioes to this document. These 

Appendioes may, therefore, be read by those who have prior teohnioal 

knowledge in the subject matter presented therein. 

For those who have no direot responsibility at the project 

level for planning and implementation of speoifio projeot euoh as 

executives in state planning organizations or similar bodies, 

secretaries and under-soeretaries of state for industry, heads of 

development agencies or banks and members of the boards of companies 

dealing with projeot planning and implementation, section« 1, 2, 3 

and 7 of this document are of value as they highlight some of the 

issue« of special importano* and should, therefore, aid in defining 

speciflo local problems. 

Moreover, this dooument is so prepared to assist those responsible 

for projeot planning and implementati an in developing countries in 

identifying their needs for the teohnioal assistano* whioh UMIDO 
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«•» provide.   UtJDO ha« b««m ...J.*,     *     . 
all«KA*4B , ««Irtliif developing ooiurtrlM In 
alleviating a nrultitude of »roblm. ^A „Wä-*      , 
in «*« firtd. «norteo«!«*. 0Ma.it.Nd 

iJÜMM.MMai.^. •rifai,   •iti .Mü--¿I..;I. 
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2«       The Need for Systematic Project Management (Systematic Planning 
and Implementation)  of Industrial Development Projects 

2.1     Statement of Need 

Developing countries are faced with the immense challenge of 

organizing their resources and making decisions concerning the 

industrial development in order to meet the expanding requirements 

of their societies.    Much effort has,  in the past,  bean concentrated 

on the running of on-going OPERATIONS:    tasks,   functions and 

proceeses of a similar repetitive nature. 

Man's striving for increased security,   convenience and wealth, 

together with the evolution of science and technology hr.ve made him 

ongago moro and more in large one-time industrial ventures which 

often go beyond the scope of regular operations in a given institution. 

Typical examples of suoh ventures aro the construction of a dam, 

the building of a new factory,   or the installation of an electric 

power plant and power distribution system.    These ventures, which 

are unique and end with the achievement of a specific mnjor objective 

in the form of a product or operational system,   are referred to as 

PROJECTS.    Projects,  in comparison to "operations",   have different 

management oharr.ot ori sties, 

In OPBUTIONS, the fooal point of interest is usually tho 

effective performance of tasks,  functions and prooesaes of the 

same or similar kind.    The eventual purpose of the invested efforts 

or manufactured items is of secondary importance and frequently 

•ven unknown to the people involved. 

In PROJECTS, the prime motivation is the effioient aooomplishment 

of a final objective.   For example, in an industrial project this 

final  objective usually is the putting into operation of a factory 

meeting the previously established standards of performance, within 

the agreed time scale and the established budget.    Por tho achievement 

of such a project objeotive, where time and money are important and 

different groups of people which are organisationally or physioally 
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„   !fTT mamSeBant Phil080P,V IS raiUtred-    * «tri-rtl«. ».d posticipata, p00plc ^ bo noUTOtod 3o ttat they beoome 

wl I' product-oriQ',t^-   "» »«-* to *i«i this rooui•«t 
leads te a o«.*«,, c,ttlB ^ ,„,„, Bhort0OMin(!8 Md oonfUot8 

interest.    It is the objcot of „„^ „„^ ^ 
apply adonto ,octalqucei   methods Md ^^ ^ ^^ 

alleviate those problems. 

co-oJi6 TC 0O"OePt °f PrOJe0t ""•,—* lB *° f1»'  «««—. 
7*^ TOit0r -d <»»• «tWti« and resource, and to 
.*. approprUte decisions  in such s „ay that thoy ara airected 
towards the acco^ishnent  of a •jor okjectlvCf  „^ 
product,   faciHty „ 3ystam.     The .„^ J ^ 

management are: 

- Clear,  defined final   objective; 

- Oration of tasks,  .anpover, finances and other resources 
oriented towards the final objective* • 

- Total technical,   facial a*d schedule re^onsibility vested 
i» project leadership• 

- Constant consideration and thinking in torn,, of officient 
«ooonplirtmont of the final objeotive 

^«ofajfflSEáaaB. th^^is tho tool or ^lm 

l LIT    
p a product'fncutty « •»— *- «. 

1Ï '  lnf0rTO-tira"  "»-.   *—. « Patios which are usoa to pl!m ana lnlplaMBt pK)Jeot<i_ 

2-2   0—— of »fft«.»!-. 

• ~*« atrial <evolop„,ent „rojMt h,.. ^ ~£ 

^Tt Vhero ,he *w•t suthoriti<" •»i« «» » *-w- 
-* Ut« o.e.. discouraged when iapWatlon of „oh project. 
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does not achieve fche established objective,    The fundamental causes 

of the mentioned difficulties,  which delay and increase the cost of 

implementing development projects,  can be classified as political, 

environmental,  economic end technical.    Selected major causes in 

these categories are stated below for the consideration by developing 

oountries when introducing practical improvements to the manner in 

which industrial development projects are planned and implemented. 

2 • 2 • 1    Political Causes 

- Politioal decision-making without sufficient considera- 

tion or availability of technical and planning informa- 

tion; 

- Tendency of human nature to rrubeoribe to politioal 

optimism and to overcommit 

2.2.2 Environmental  Causes 

- Unsuitability of existing administration structures and 

practices for efficient project work; 

- Inefficient and complicated administrative and 

management decision-making anc1 planning procedures; 

- Emphasis on  science and technology rather than on 

management,   resulting in a lack of appreciation for 

systematic project planning and implementation; 

- Difficulty in obtaining agreement raid co-operation 

from many diverse public and private organizations 

whioh are needed for project implementation. 

2.2.3 Economie Causes 

- Incompatability of strategic objectives with aooio- 

economical,   economical,  technical and other non- 

political objectives; 

- Development plans and programmes not backed by well- 

studied and well-cone e i ved projeots; 

- Not applying the systems approach when establishing 

development programmes whioh consist of a multitude of 

projeots and operations involving oommon resources, 
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i. o. lack of co-ordination and co-operation b*te«m 

government bodies with different responsibilities 

(e.g.  electric power plant project of Department for 

Energy not considering other indugiai development 

projects of Department of Trade and Industry in 

pertinent aree,   ote). 

2.2.4    Technical Causes 

- Failure of tho technologist and the project planning 

community to adapt their planning approach to the 

political/environmental/strategic situation; 

- Lack of common language between scientista, 'technologies, 

economists .-«d politician* and failure of the technolo- 

gist to present his information in an understandable 
*    form; 

- Insufficient and not systematic project organization, 

- Too munh concentration on individual planning techniques 

instad of integrating all relevant techniques and 

method, into a comprehensivo project planning concept; 

- Inerti?, cf planning system anJ inability to handle tho 

dynamic characteristics of projects; 

- La,; in the development and stc.te of the art  of project 

management method, and techniques compared to science 
and technology. 

2.3    Outlook on KQ*h^"22fiI 

This document    utlines the required methodology for utili8ing 

Project Management System concepts to alleviate many of the problem, 

resulting from the causes stated above.    It is believed that improved 

teamwork and oo-ordination of politicians,  economic and technician, 

will be accomplie through the consistent use of a Project i^ 
System.    Such teamwork „ill m fact bo one of ^ ^^ hm9tiU 

derived from the use of such a system. 
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The methodology i« besad on the awareness of the need for 

identifying speoifio management responsibilities and the subsequent 

development of a Pro jeot Management System which assists the exooutives 

in fulfilling their assigned responsibilities.   Also reoognised is 

the need for a Project Information System to provide each executive 

with the appropriate information regarding schedule toohnioel progress 

and oost for the elonents of work under his oontrol. 

The proposed methodology also reoogaises the need for incor- 

porating the individual project management techniques into a compre- 

hensive system that is compatible with the prevailing limitations 

and the oapability of individual developing countries.    In particular, 

it is determined that it is absolutely essential that pro jeot 

ment oonoepts be inter jeoted into the governmental deoision-making 

and planning process at ths earliest possible time. 

J 
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3-     asraot.ri.tics of Tn^tj^gl^eveloprcont Project. 

3-1 Phase, „d st^n of_ap_ faaustna ^^.»»^^....^ 

When Organum the ^cti0Be ^ reBponai,mUoB     ~ 

*-* «a ^„ion. „ t. lmportant t0 tavo n cl   '^ 

ir T"" Pr03e0t Pta3ÛS * "^ th* °b^"ve. and Lated 
extent of their dosir,ble respon.ibility.    In the cmtext of thii 

docent,  the projoot ^„M all ^ froB tho 

A project rtart; Klih tho deciB)m ..       ^ ^ ^^  

«1 T   for projeot •~ inf°•Uon ~* ** * «- vry beginn^,    a,. of thc firat Md Boet ,mport_mt taBks 

re-pon.ibH indivis <pr0joot «„,,, projMt pl 

«-««»t*, study Ma,or,   et0., mu8t omT out 1B 

»o projet into a series of suit a, phM(äs. ^ 

Khen o», tes to conceive  and build w product,   faoU1ty or 
syS », it „t pass through the varlous ptestia and 

-o ution.    Thi. i^p«. „ith any idea that „ust be turned into 

realty.    A. the »anient of a project usually entail, ft. develep- 

T   h /' 
PrMUOt'  fl:0llÍty °r By3t0m f• S MtÍOnal ldo» «•* - «ni.hod operational entity,   and a8 this inTOlve8 variou. 

»or in* tocher ana unc.rsta.dins each other, the rather 'opLtioat« 
pro« 8 of pr0(luct or syste. ovdution need» «ood orsa»i.aUo„. 
«tottr. ^^ent of a project raqulre8 ^ ^ ^ ^ 

divide i»t. component..    One of the ee.ential criteria for breoW», 
» project up into arable portion. 1. by project at.,... 

i.tler
0h/!r P°"eeB03 "" • Partl0"1" *"*«»—W oharaeter- t.tio. „d tn». roqulro8 . ohangtng enptaiis ^ tho wtOTw 

inforco« and oontrol procedure, to a..ur. effective _,_,. 
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Baaed upon the maximum available knowledge about the entire projoct 

in a fi ven project stage, tho remaining stages muet bo planned and 

replanned euoh that at the end of each stage an acceptable,  reali at io 

final plan to oontrol the succeeding st&go is available, plue a 

revised version of the preliminary plans for all future project 

stage«.   As the project passes through the various stages, the 

planning for the last and often most critical stage (construction/ 

pre-operations) bee omo a more and more oomprehonsivo and preoiso, 

and eventually permits improved oontrol of the pertinent project 

activities.    A olear identification of the project stages and 

pertinent objectives permits the responsible projeot initiator or 

other body to assign responsibilities in a systematic manner. 

In Figure 1 is a table indicating the project phases and stages 

and pertinent objectives, which will meet the demands of most 

industrial projects.    The planning structure may have to be adapted 

to the needs of the various projtots.    It is reoognised that there 

is not always a clear-out separation between the stages and that 

sometimes they even overlap.    The ossential point here is the olear 

and systematic organisation of as many tasks and jobs as possible 

throughout planning and implementation of the projeot. 

As a projeot evolves from the identification (preliminary 

analysis) stage and passes through the succeeding stages, the prime 

responsibility for decision making and management changes from one 

level to the other in the projeot initiator's and participants» 

hierarchy.    The decision-making bodies in the project hierarchy 

are indioated below and an appropriate responsibility matrix is given 

in figure 2. 

1) ligner Authorities (Development Strategy and Polioy, Target 
Approvai) 

2) Stats Planning Board 

3) Project Execution Agenoy 

4) Projeot Nanager/Projeot Co-ordinator/Study Manager 

5) Assistant Project Managers 
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6) Contractor»,  prime Contractor 

7) Subcontractors 
6)    Suppliers 

The matrix in Figure 2 is only a guideline and ma/ have to be 

adapted to the different types of project« and initiator«» 

hierarohy.    It is essential that only one body is given prim« 

responsibility to the greatest extent possible within the «am« 

projeot phase and that all other supporting and/or assisting codi«« 

oo-operate closely and freely in a cone ere ed teamwork effort. 

The projeot stage« can be classified into two major phasest 
- Project initiation or preparation 

- Projeot implementation 

Project initiation phase has its impaot on projeot implementation 

phase as the latter depend* on the effioienoy with whioh the work 

in the former is undertaken.    Since project implementation is 

primarily based on project preparation, defioienoie« resulted in 

the latter would affect the satisfactory undertaking of the former. 

The event whioh forms the interface between these major projeot 

phase« is approval of the project for implementation and authorisa- 

tion to spend major funds.    This classification of stages together 

with the essential documenta te be produced by the end of each 

relevant stage are indicated in the flow diagram of Figure 3.    If 

thi« principle is followed, responsibility confliot« and/or gap« 

oan be kept to the very minimum and communication« between the 

various projeot participants are considerably improved. 

3'2   Systematic Management of projects 

The systematic management of project« is frequently regarded 

as projeot Management system.    A modern project managftwnt «/«tea 

consiste of a series of oompatibl« and well-aligned organisation of 

responsibility and information mechanisms, procedures, tool«, 

facilities,   etc., whioh enable an effioient handling of all projeot 

matter« throughout all phases and stage«.    It i« somewhat ooisparable 
with a business enterprise. 

•Mtaüta 
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Project Stageo Documents to be Prepared 

fication of project J 
preliminary analysis* 

1 Identification 
idea ( 

^"5  ! 2 Preliminary selection 

J,      ~ 

r 
3 Feasibility (formulation) 

*f7> 
4 Post feasibility evaluatioi .^ ~'^f 

Evaluation and decision 

T 

Feasibility study report 

*  

g 

i 
I 

2 

1 
5 Detailed project design 

and engineering;   and 
initial project implemen- 
tation,  scheduling 

v. / 
D j Feasibility evaluation report 

'y* Approval for project 
\j f  implementation and authori- 
\r sat i on to spend projeot funds 

6 Contracting and purchase 

7 Construction and pro- 
operations (system 
implementations, start- 

•up) 

^í     D   »   Specification paokage (for 
K^^y   contracting) and detailed 

design report- 

Detailed construction 
management plan 

TT) Operating instructions 
^>m^y and service manual 

• Document 

• Decision 

Fidare 3. Documents to be Heady by the fed of eaoh Projeot Stage 

 [ i'  flftiiYla-i j^Mj^A^-^.t^.. J. -      ......     • ., ..->..  a, --v ^..-J—m¡~..É¿ m^^^^uMii***M*aÈ*~*^mM**aEEÌÉm 
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Th« following items are considered essential elements of a 
project management system: 

a) Procedures,  standards and specifioations 
b) Worte breakdown structure (WBS) 
o)    Task descriptions 

d) Project organization structure 
e) Projeot staff 

f) Communications 

g) Information processing (manual and/or automatio) 
h)    Documentation 

3,3   Ta« Project Management Information System (PUIS) 

3.3.1   General 

Although the PMIS in the framework of a comprehensive projeot 

management system is considered a »subsystem»,  it shall, for the 

»ake of simplicity in the context of this document, henceforth be 
called a "system". 

The PMIS shall be oonsidered a Belf-oontained operational 
•ntity,  which provides all relevant project participants and higher 

level decision making bodies with essential and meaningful Projtct 

information to programme,  ochedule and control the project.    A PMIS 

oan only give the full benefit and be a real aaooees if it is treated 

aa an integral part of the total project management system. 

3.3.2   Functions of PHIS 

The essential functions of a PMIS are to generate,  transmit, 

process, transform,  store, retrieve and display meaningful informa- 
tion oonoerning a project;    in particular! 

a) To develop plans,  schedules and standard« against which 
later on project exeoution «an be measured; 

b) To provide useful information concerning warnt is to be dona 

and when each action should be taken, to all contributors 
to the projeot; 

•ÉlkilÉlMMÜli 
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o) To generate and extraot fron the field all essential progress 

informt loa; 

d) To transmit the fi old information to the project management 

offioej 

a) To verify, analysa, oompare and synthesis« this information 

to obtain meaningful summaries, listo, graphs, tablas and 

othor suitable displays upon whioh significant oonolusions 

oan bo dram and sound dsoisions takan; 

f) To ooavey th« prooaasad and raduoad management information 

to th« oonoarnad management bodias and projeot staff, and 

to SMUT« that tha information is assimilatad by th« 

raoipiantsf 

g) To ravis« and/or re-develop, upon appropriata managamant 

dsoisions, tha projeot plana and standards) 

h) To oonvsy th« revivad information to all projeot oontributors) 

i) To simulât« and analysa alternativ« project maaagamant 

daoisions under oonsidaratlon. 

'*»3«3 Conrtltuants of a PW8 
Tha aforementioned functions load to tha major constituant» of 

a FXZSt 

a) F «osi« 
-•Implementi 
- Opérât«! 
- Usa results. 

b) «omit. 
- laablftnf establishment of fUSf 
. fjaforoing required disoiplin« to maintain ami oparat«. 

- Planning! 
- Data preparation, oolleotionj 
- Data prooeeeingt    Humai 

- fiata display» 

jJEiátéí^.  ..„¡'jfaMte   i.   .„,L...^J»Á,fc*<t. 



- 22 - 

- Projaot «valuationi 

- Contact manafemantf 

- Simulation and analysis, 
d)   Ftx>lliti«. 

- Offio«! 

- Data prootssinf j 

- Projaot control room. 

3,4  íaaialElíion for PUIS n»mit and Irnpl— -it^n• 

KMrttt pro3„t. „«M . v.tTOtl0 wr0Mh ,o tht prew J^ 

«tate ««I «k« or *„*. . TO.    „,, „^ Äotw ^ b# 

». —t .^ht.tio.t.a taf,««!« proe...^ ^^ „„ „ 
». »rthl... tf p.opl. ^ „ io „ot ^ to Me ^ ^JJ-J- 

ta t». folio*,* .,rtlai,  th... oono<pt. a„ 1Uurtr,t#d 

*****   A. to«*,** * thi. ^lfi  s uMful ^ 

W«.   hoh org»t»Uo„ l^l—tln, . FNI3 .hould pro«• 
ft-«.i*«* —* proortttr.. t0 „„„ adwBMd 

«-««-din., ovatti.. „„ th. o«,!.*«., or tt.i, p„^t. 
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4-  Preparation and Use of Information in Project Initiation 

In the following sections a case project is used to illustrate 

the application of the previously defined initiation stages of a 

PMIS as applied to an industrial development project  In reality, 

the details of the application of each phase would have to be 

determined for the specific needs of the project in question.  The 

initial statement of the case project, necessary to illustrate the 

firit few stages up to and including the Project Evaluation Stage, 

is defined as followst 

INITIAL STATEXEMT OP THE ELECTRIC MOTOR FACTORY CASE PROJECT 

"The government of a partioular country is faced with 

the idea that it should in the future mass produoe 

smrdl electric motors. In order to properly prepare 

for the timely mobilisation and organization of the 

country1s resources, it is necessary to consider all 

relevant political, environmental, economio and 

technical factors. It is known that in the same 

oountry there already exists an electric motor manu- 

facturing faoility known as the ODINU Manufacturing 

Comppay." 

4.1 Amplication of the Initiation Stages to the Electric Motor 
factory Caie Project 

4.1.1 Identification of Project Idea (Preliminary Analysis) Stat 

Ta« higher government author! tin who have developed the idea 

that an Electric Motor Factory should he built must confirm the 

Initial need«, analyse those needs and state the requirements  Re- 

to be considered includet 

- Marketing requirements and plans; 

- Specification of production plani (types of produots, nuabar 

of uniti, production rate, prioe, manufacturing oost, arte.); 

- Poraulation of the manufacturing procaine (finn Align—. 

oharti, ito.)| 
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-Finance (funda required,   sources,  terns); 

- Technioal and eoonomic requirementB; 

- Resources (manpower,  materials); 
- Schedules. 

4,1,2 Preliminary Selection Sta^ 

The State Planning Board shall consider the results of the 

«Identification of Project Idea (Preliminary Analyse) Stage- and 

turn tho.e notional plans into alternative concepts. Development of 

alternatives and their resulting advantages and disadvantages could 

be presented as follows: 

4-1.2.1 Alternative A 

Expansion of the existing main plant of the QDIKU 

Manufacturing Company at n.5 million within 18 month« 

from final decision to implementation. 

Advantage»! 

1) Effective utilisation of existing organization 

and facilities; 

2) Capitalization on larger labour supply and use 

of present local personnel to train new manu- 

facturing operators; 

3) Easy transportation of raw materials, componenti 

and finished products from and to market; 

4) No energy problem. 

Disadvantageat 

1) Over-concentration of industry in an already well- 
developed oity; 

2) Further aggravation of local traffic and housing 
problems; 

3) Building,  pollution and other restrictions. 

The involved company would prefer this solution because 
of the advantages listed. 
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4.1.2.2   Alternative B 

Construction of a new plant in a «mall,  less-developed 

town,  300 kilometers from hone plant at 12.0 million and 
within 20 months from fina?,   "--ision 

1) Assists in tiòvdopiiig G, ne.* region of the oountryj 

2) Overcomes disadvantages related to overcrowding, 
traf fio,  housing,  etc f 

3) Provides jobs for a growing population in new 
location; 

4) Easy introduction of new manufacturing techniques, 

methods, prooesseB,  etc., and labour praotices. 

Disadvantages! 

1) Separation from home plant;    communication and 

transportation problems as well as increased 

overhead cost for factory management; 

2) Possible rivalry between the two plants; 

3) Higher investiront cost and shortage of experienced 
labour; 

4) Slightly longer time period to complete the project. 

The State Planning Board prefers this solution because 

it would expand the geograph« T industrial development base 
at relatively low CCüí. 

4,1,3   fusibility (Formulation) Stage 

In the feasibility study stage,  it is neoessary to further 

analyae the alternatives to sufficient detail in order to permit a 

sound selection of one alternative during the next phase.    Eléments 
of the analysis include the following items! 

- Establishment of evaluation criteria and weighting factors 

(e.g. environmental, teohnioal,  economic and social, eto.)l 
- Performing oost versus benefit analyses; 

- Operations research studies if neoessary (simulation, linear 
?»  «to.); 

',Ji 
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- Development of rough, preliminary breakdown of the project 

elements; 

- Development of bar chart schedules into rough, preliminary 

network plpjia using netrblished networking procedures (PPS, 

CPM, etc.) covering nil future stages including production 

stari-up; 

- Development of preliminary cost planBf 

- Verification of financing sources, terms and conditions for 

each alternative; 

- Clarification of the availability of projeot resources} 

- Evaluation and assessment of the alternatives based on the 

established criteria- 

4.1.4 Post Feasibility Evaluation (Evaluation and Decision) Stage 

In continuing the discussion of the Electrio Motor Paotory 

Case Project, the higher government authorities shall consider the 

results of the "Feasibility (Formulation) Stage" and in joint con- 

sultation with all relevant decision-making bodies select the most 

suitable alternative. Items to be considered in this phase include: 

- Distribution of the project study report with decision guide- 

lines to all concerned; 

- Consideration of the project study report in detail; 

- Conducting meetings with relevant decision-making bodies for 

final selection and adoption; 

- Making final seleotion of the alternative and obtaining the 

necessary approvals to proceed with the project implementation. 

4.2 Praotloal Differences between Project Initiation State« and 
Implementation Stages              * -'-• 

While the project initiation stages in this example oould be 

organised systematically in a sequential time dependent manner, it 

is not necessarily feasible for all the stages of projeot imple- 

mentation. In Figure 1 the stages for projeot implementation were 

depioted as being sequential in nature because it is oonvenient and 
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practical "to think in this context about the tasks to be carried out. 

In practice the stages sometimes overlap or are not continuous in 

time; therefore, it is not always possible to apply the staged 

implementation approaoh in a strict manner. In reading the 

following seotions ooncerning the "pplioation of systematic project 

management concepts to the implementation phase of the Eleotric 

Motor Factory Case Projeot, the reader should note the difference 

between practice and theory relative to the use of the time phased 

ooncepts previously presented. 

4.3 Relationship of the Project Organization to the Projeot Environment 

When the deoision is made to proceed with implementation, a 

project organisation must be established under the direction of a 

Project Manager (or Leader). This organization muet related to all 

appropriate agencies of the government. These relationships define 

the organisational project environment. The project environment for 

the oaae projeot is shown in Figure 4 

'~-A:*fcìjfr&.y'^ ... ï 
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'Ministry of 
Industry 

Ministry of 
Finance 

Ministry of 
Housing and \. 
Construction 

Ministry of 
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Project 
Implementation 
 Agency 
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Planning 
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Financing 
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Industrial 
Development 
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Board of Directors 
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Transport 
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(Project Environment) 
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5,  Preparation and Use of Information in Project Implementation 

5.1 Preparing and Usinff Information for the Electric Motor Factory 
Case Project 

Many types of information are needed to implement industrial 

development projeots. The requirement in this regard is to prepare 

and use this information in a systematic way, to assure that the 

project will achieve ita technical objectives within planned cost, and 

as close as possible to original schedule. 

In this section of the document the Electric Motor Factory 

Projeot will be used to illustrate the preparation and use of the 

needed information. The approach which is illustrated is systematic 

in nature, and later sections of the document will describe the 

flow of this information in systematic terms. 

5.1.1 Start-Up of Project Implementation 

The Board of Direotors of the ODIKU Manufacturing Company decided 

to proceed with implementation of the Eleotrio Motor Factory Projeot 

following reoeipt of all necessary governmental and other approvals. 

1) A shortage of qualified labour exiatei in the small city 

where the new plant will be located. This may require 

special aotions and approvals of the Ministry of Labour 

and possibly the State Planning Board. 

2) An International Monetary Conference is scheduled to be 

held eight months from the day of the board meeting. The 

rates of exohange are expected to shift dramatically 

after this Conference. Therefore, it is extremely 

important that all contraots be signed and approved, and 

production equipment ordered, prior to this Conference. 

If more detailed planning of the implementation stage 

indioates that this oan not be achieved, the Board of 

Direotors ha« resolved that the projeot will be deferred 

until after the Monetary Conference and re-evaluated at 

that time before initiating its implementation. 
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The Organization of the ODINU Manufacturing Company i. shown 

in Figure 5.    On the day of the decieion to proceed with implementa- 

tion,  ODINU- 3 Managing Director appointed Mr. Clay as a full-time 

Project Manager for the new Electric Motor Factory Project      He was 

».signed the responsibility for the project.    In a meeting with the 

new Project Manager and all ODINU Department Directora and Manager*, 
the Managing Director stated: 

"This Electric Motor Factory Project is very important 

to both the ODINU Manufacturing Company and our national 

economy.    He have received approval of our financing 

because the electric motor« «e will produce will be 

exported, under agreements made by the Government,  and 

this will be an important factor in our national 

industrial development programma.    This will increase 

the annual salsa of ODINU by 50 per cent. 

"I« carrying out his responsibilities as Project Manager, 

Mr, Clay will have my authority with regard to project  ' 

matterà.    If there  is any conflict with other assignment« 

within the functional departments which Mr,  Clay cannot 

resolve,  I will meet with him and the concerned Department 

Director to determine what deciaion is necessary 

"There will be many outside influences on the project 

which neither Mr.  Clay nor I onn cent roi.    But we have 

decided that,  in spite of these uncertainties, we mu«t 

plan and control the implementation of thi. project very 

•y.tematically.    For example,  it is imperative that we 

have all contract« approved for construction and equipment 

prior to the International Monetary Conference to be held 
•i«ht month« fron, now.    If it *„*„., thlrt w 0<UUM>t ^^ 

that mileatone, then we will postpone all work on the 

project until the effect, of the Monetary Conference are 
known," 
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Mr.  Clay set up hi» Project Office within the next few day. and 
two project spécialiste were assigned to this office to assist him 
with the project planning,  scheduling and control work. 

5.1.2   .The Infoni»nonNeeded for Pro.iect I^l^^f^^ 

The information needed for project implementati^ consists of 
seven aajor types» 

1) j^solPinancin^ Information 

a) Project Financial Plan; 

b) Progress reporting and document control. 

2) Information..MiJ^^J^oJecJ^cjye^aj^ Breakdown 
a) Project structure and scope; 

b) Responsible and performing organization. 

3) Project Action Planning and Control 1»^•.*^ 

a) Master plans and schedules; 

b) Task work statement a and action plans; 
o)    Task schedules; 

d)    Progresa reporting. 

a) Manpower and cost estimâtes; 

b) Manpower and cost budgets. 

5)   f,y•*inffl Work Author/ sat^and Resource Control inrorroatlon —•*-—»—•-—•»-»>—»—.. , „,. 

a) Contracts and work order*; 

b) Expenditure records; 

c) Work and resource (funds, manpower) control information. 

0   .".Produot" Information 

a) Descriptions,  drawings and .p.eifioation.j 
b) »Product» oontrol information. 

7)   Inviroiunental Information 

lach of the seven types of information will beillu,tratwi in 

«>• followin« paragraphs using the Ileotrio Motor Factory Project.    (It 

i. of inter..* tc note that each of ths.e ..vn information categories 
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may be considered to be a module of a Project Management Information 

System.) 

5.1.3 Projeot Financing Information 

a) Flnanoial Plan 

Tha financial plan for the project developed during the projeot 

Initiation phase is revised as required, oovering c.ll costs throughout 

the period of projeot implementation.    It includes identifying and 

synchronising the various sources of funds,  the use of each category 

of funds, and the means of repayment. 

b) Progress Reporting and Document Control 

All documents needed to obtain release of funds and control, 

their movement and disbursement are prepared and maintained.    Examples 

of these documents are not presented here for the case projeot 

because of their complexities 

5.1.4 Information Defining Projeot Scope and Breakdown 

*) Pr°,4yfc, ^.rÄ°,Vy.e, 
What is needed here is a systematic, understandable and useful 

definition of the project     This information is prepared in the form 

of a project breakdown structure (PWS), which includes all elements 

of the project regardless of responsibility.    Figure 6 shows the 

results of this planning step for the Sleotrio Motor Factory Project. 

In this case,  there are five comp nents at level tw< ,  17 elements at 

level three and 26 sub-elements or major tasks at level four.   Further 

definition of the projeot could be carried out, resulting in the 

identification of additional sismante (especially at level four). 

It should be noted that this is not an organisation structure, 

but rather a logioal breakdown of the natural parts of the projeot 

to the point where manageabl« tasks have been defined.    It is important 

to include all aspeóte of ths projeot, regardless of whioh organisation 

will have responsibility for the work.   In actual praotioe, more 

detailed descriptions of each element would usually be prepared. 

•A 
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Level  3 
(Project Elements) 

-^Project Financing 

Level 4 
(Major Tasks) 

r Project 
Management 

u Project Plarnin^ and 
Control 

Sleotrio 
Motor 
Manufac- 
turing 

Faotory 
Project 

-5 F|îî^y L -^çsuïsition J 

-3J Survey 

j-*Financial Plan" 
'-»Funding Documents 
-»Define Project  Scope and 

Breakdown 
-»Project Action Planning 

and Control 
-•Resoi -ce Planning and 

Bud.-'nting 
•»Contracting,  Work Authoriza- 

tion and Resource Control 
-•"Product" Information 
-»Environmental Information 

Faotory 
*| Facility 

iM-^iiluiii ¿ti e¿; 

HF_ail°.ry Equipment 

-^Factory Building 

-»íDesigi^Document e 

Faotory 
_j Management 

and 
Personnel 

¡-»Electrical Power 
(-[-»Telecommunications 

••Accees Roads 
^Water 

^Procurement 
-¡_ *Installation 

I   ->Commissioning 
L>Operating and Maintenance 

jlanualfl and Reports 

-•Site Preparation 
•^Foundations 

¡—^Structure 
•   4 Electrical 

•-»eating,  Ventilating and 
Air Conditioning 

-¿Furnishings 
.   -»AH Built Drawings 
|_->General Plant Layout 

-•Production Layout 
-»Architectural Design 
•Equipment Specifications 

Start-Up 

-^Operating Personnel ~  L recruiting 
__    •  UTraining  ' 

¡Management        ' i   | -<rgani ¡sat i on 
MQtfflaiffl&iipjo                     rHProcedures and Manuals 
                                  "    '-/Personnel 

."^Projiuçt.Shipment""""   j 
^^anufaôlurinp" 

TÇj—iJ- Operationa 

.•ration- |- ^ßnmWTrmu^i 
——'      -^PjodUct Specificativi 

-iffoolinf 

Product Material s i^Raw Materials ^and Parts %rts 

(Hot all level 4 tasks are 
defined in this example.) 

FifttrejS.    Definition of Eleotrio Motor Faotory Project 
(Using a Project Breakdown Structure) 

•H Matt. •ÉiM 
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o)    Responsible and Performing Organizations 

In addition to the departments identified in Figure 5i 

"Organization Structure of ODINU ranufacturing Company", many outside 

organisations will be involved in  the project  implementation actions. 

These organizations were identified in Figure 4 (page 28).    A 

systematic way of showing how all of these organizations are related 

to the various elements of the project will produce significant 

benefits     This is accomplished by relating the organizations to 

the project breakdown structure shown in Figure 6.    The result, 

partially illustrated,  is presented in Figure 7»   "Identification of 

Responsible and Performing Organization and Project Team Members". 

Eaoh individual who is charged with carrying out a task or 

group of taBks is considered to be a Project Team Member,  regardless 

of the organization to which he belongs.    The Project Manager aots 

as the "Team Captain:' to plan an* co-ordinate the work of all team 

members so that the project is successful. 

In practice,   specific names of every organization and project 

team member would be entered on the project breakdown chart.    This 

chart is reviewed during its preparation by all these persons.   A 

major benefit derived from this step is the conveying tc every 

Project Team Member of a full understanding of the project scope 

and his specific responsibility ir relation to the c^her team members 

5.I.5    Project Action Pxanning and Control Information 

*)    Master .Plan and J3ohedule 

Using the project breakdown structure and the information 

oontained in the Project Feasibility Study,  the Project Master Plan 

and Schedule is prepared.    Figure 3 illustrates the result of this 

•tap.    The project breakdown structure is on the left side of the 

chart,  lnoluding level-three elements, and the level-four tasks are 

shown by the bars,  indicating the scheduled duration of eaoh.   The 

Projeot Manager Bust actively direct this planning effort in order 

to balance out the oonflioting time requirements to oarry out eaoh 

•ajor project a lenient. 

aJLajd^.^a^JÜkiJÜL..,.-.^. ...... ,^..J..   ...- ..    -.' , ..     ^.i   .   .  .-,.,. ^,.    ; ..„     ..        .. ....    ^-,      J-:..^^ •:<- -      '--•*-        ^- -• -'•""'-,    A---      -*'"''-- "'* -       — •>•-£-    ^•.I^^•.-.-^^^..^1-.^^.-•^-.,^^¿^aai£¿¿Ji 
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Level 3 
(Project Elements) 
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(Major TaakB^ 
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(Hot all level 4 tasks ars 
defined in this example.) 

Figure 7.    Identification of Responsible and Performing 
Organization and Projeot Team Members 

• i¡,^ML,i:^.:  .¿.„k. 
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The milestones shown in Figure 8 are important elements of the 

plan.    Â milestone is a designation given to the occurrence of an 

event of particular importance to +he project.    Some milestones may 

"be of greater significale, than  -'    r?      I- Figure °    nine "executive 

level" milestones are identified,  plun 24 "project level" milestones. 

One of the  executive level r.ilestones,    International Monetary Con- 

ference",   is completely outside the project,  but  it is important to 

include this evant in the pro joe'  n.astor plan ¿»s previously explained. 

In the more detailed task plans (discussed later)  additional "task 

level" milestones will be identified and defined      The special 

importance and uses of milestoneB are .more fully discussed in 

Section 6 of this docu-.ient 

The Project Master Plan and Schedule must portray all elements 

and taska in the project,   their key inter-relationships and all 

important décision,  a .provai and authorization events.     The initial 

Master Plan and Schedule is a target which tdll "be confirmed as 

detailed task plwis and schedules are established.,  and major contracta 

are approved by both parties.    VOien detailed planning is complete, 

the Project Ilaster Plan and Schedule becomes a fixed target which 

can be changed only by decision of the Project Manager or higher 

authority. 

b)    Task Work Statener *-s and Action Planry . 

For eaoh task defined at  th<. :.:..^L\ lt/cl  jf ti-; prcjeot breaks 

down structure for planning and control purposes,   a Task Work Statement 

ìB prepared.    This is a brief but complete statement of what is to be 

accomplished by the task and identifying: 

1) Its higher level "parent" element of the projeot breakdown 

•t mature ; 

2) Responsible and .performing organisations and individuala} 

3) Work statement; 

4) Inputs or pre-requisitea required tó atar^f the work} 

5) Specific results to be produoed; 

6) Target scheduled start end completion milestone event dates, 

if known. 

•I 

, A..,•&»/.    . - JEJaJte^t   -. JrtMfc. ± •*&&-, ..'ris, te..*•«#..*», .*sé£iakÀA^t... 
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Figure 9 presente an example of a Work Statement for one task within 

the oase example project. 

*" Action Plan for each task is prepared, reflecting the infor- 

mation contained in the Project Master Plan and Schedule and the 

Task Work Statement. These action plans may take the form of bar 

charts or network diagrams, as suited to the oomplexity of the task 

and the overall project. If network plana are used, the task may 

appear as a group of activities in the project network plan. Or, 

for large or complex tasks such as the building construction in the 

oase project, a separate sub-network may be prepared. 

Figure 10 shows the portion of the detailed projeot network plan 

related to the task described in Fif^ure 9. The overall project net- 

work plan incorporates all milestones shown on tire Project Master 

Plan and Schedule, plus additional task level milestones, and shows 

the chronological sequences of more detailed activities and events 

for all taskB, including inter-relationships and time constraints 

between tasks, 

c) Work Schedules 

Analysis of the overall project network plan (if needed due to 

the complexity of the project) will show predicted start and com- 

pletion times (dates) for all activities of each task. In most 

oases, replanning is required to ensure that the predicted times 

agree with the desired sohedule. In some cases, re-scheduling of 

the tasks or even the projeot is required,. (Extensive literature 

is available describing planning and scheduling with network planB.) 

After analysis and consideration of all faotors, a firm Task Sohedule 

i» established, with dates for every task milestone as well as the 

start and finish dates of each activity. This is then communicated 

to the persons performing the work. 

d) Progress Reporting 

At regular intervals, usually weekly in the early stages of 

project implementation and fortnightly or monthly in later stages, 

eaoh responsible person reports his actual progress for oomparisom 
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TASK WORK STATEMENT 

PROJECT:    Electric Motor Manufacturing Factory Project 

PARENT PROJECT ELEMENTS:    Design Documents (level 3) 
Factory Facilities (level 2) 

TASK:    Prepare Factory Production Layout Plan 

RESPONSIBLE:    ODIKU Plan Engineering Department, Mr. A., 
Department Manager 

PERFORMING:    ODIKU Plant Engineering Department, Mr. B., 
Industrial Engineer 

WORK STATEMENT: 

Prepare a detailed, 1 to 50 scale layout of the 

production machinery,   storage,  and all work areas for the 

factory,  to produce the type and quantity of electric motors 

specified in the Project Feasibility Study. 

INFORMATION INPUTS fiEQUIRBJ) TO STAUT WORK; 

1. Preliminary factory layout 

2. Typo and quantity of electric       Prom Project 
motors to ho produced Feasibility Study 

3. Preliminary equipment specifications 

•ESULTO TO BE PRODUCED: 

1. Detailed production layout, 1 to 'j0 scale 

2. List of production equipment items required 

3- Special requirements for eleotrioal power, etc. 

SCHEDULED DATES: 

Start:    2 January 1973 

Complete: 16 January 1973 

Figure 9. Example of a Task Work Statement 

«Uk "***-••••        •-- -'-->•       -"- '•-» •?-**—*~ ••vAiiifift;ñifli%iTiiiiiilanf i iiiitiW- 
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to the plan and schedule.    This is done by reporting: 

1) Work Accompli shed t    Activitias completed (with date of 

completion); 
2) Work in Progress:    Time required to complete in-progress 

activities? 

3) yu't-ur,e- _T,(or.Ic: kW changea in duration, definition or 

sequence of future activities, reflecting additional 

knowledge acquired during the work to date. 

These three atepu require some further explanation.     In the first 

step,   the responsible person decides which,   if any,  of the activitias 

(as shown on the Task Plan,   for example,  "Collect required informa- 

tion"  in Figure 10)  has been completed on or before the "Status Date". 

(The "Status Date"  is the effective date of the up-dating of the 

plan and collection of all required information ) 

In the second step,   the status is reported of all activities 

which have been started but are not yet completed.    The most vital 

information is not tht "percentage complete11 which is frequently 

emphasised,  but rather is ther amount^of time required to complete 

eaoh activity now i y pro.*r<?ss.     In estimating this time to complete, 

the Project Team Member must be realistic;   and base hie estimation" 

the rate of progress made to date and with available resources under 

the current conditions.    If he use.a a higher rate of progress, there 

must be some justification for this,   such as additional people  ." " 

assigned to the activity. 

The third ctep in progress reporting is to look ahead in the 

plan,   to the extent feasible,  and to decide whether any changea to 

the plan should be made because of new information or improved 

understanding of the projeot.    If major change» are required which 

affeot other tes1;» or the overall projeot,  they must be integrated 

and analyaed by the Project Manager to determine their overall 

offset prior to approval and re-scheduling of tasks. 
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5»1»6   Resouroe Planning and Budgeting Information 

a) Manpower .and Cost Estimate 

Using the Task Work Statement (Figure 9) and th* Task Schedule, 

the responsible Project Team Hembuv plans :jid estimates the resources 

(funds,  skilled manpower,   etc.) needed to carry out the tack. 

b) Manpower and Cost Budget 

Upon review and approval by the Project Manager, a firm Task 

Budget is set for the task. Figure 11 shows this information for 

11M Factory Production Layout Task. 

5-1.7    Contracting, Work Authorization and Resource Control 
jitormaXipn 

ft)    Wp^k Orders and Contracts 

In this step,  the information previously developed is oontained 

in Work Orders and Contracts.    A Work .Ojrder is an internal company 

document authorizing the expenditure of funds,  labour,  materials and 

other resources required to accomplish a specific task.    It usually 

oontainst 

1) Task Work Statement (information as shovm in figure 9)j 

2) Task Milestone Event Schedule (from the Task Sohedule); 

3) Summary of the Task Budget (from Figure 11)j 

4) Approving, authorising and accepting signatures» 

- Projeot Team Member (responsible person); 

- Functional Department Ï.:..nacer; 

- Project Manager. 

for 'turn Ilsotrio Motor Factory Project, Work Orders were issued 

for the following taska 1 

1) Development of project finanoing information; 

2) Development of project planning and control information; 

3) Preparation of general plant layout} 

4) Preparation of factory production layout; 

5) Preparation of équipaient spec i ficai i on s; 

6) Preparali on of product specifications; 

7) Issuance of contract«; 
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B) Preparation of personnel plan; 

9) Recruitment and training of personnel; 

10) Fatati i shment of factory organization} 

11) Development of manufac\,u:.'iiig plan; 

12) Specifying or designing of tooling; 

13) Procurement of inaterials and parts; 

14) Manufacturing of initial production lot; 

15) Shipment of initial production lot. 

Contracta are required for formally authorizing the execution 

of major tasks to be performed by organizations outside the company. 

Por the case project,   contracts were prepared,  reviewed,  approved 

and issued, baaed on the Task ',/ork Statement and Budgets established 

fort 

1) Site surveyj 

2) Site acquisition (land purchase); 

3) Architectural design; 

4) Building construction; 

5) Production equipment procurement; 

6) Tooling procurement; 

7) Production equipment installation; 

3)    Off-site utilities construction; 

9)    Production matériels and parts procurement. 

k)    E^wditure Reooroa 

Each week,  for internal tasks in progresa and for tasks under 

contraot, the actual expenditurec of funds and oritioal resources 

are reported and recorded.   As a simple illustration, for the Factory 

Production Layout Task,  this information would appear as follows» 

Work Say 

Budgeted Manpower 

Aotual Manpower 
Expended 

Difference» 

1 

1 

1 

2 

2 

1 

3 

2 

1 

4 

3 

2 

5 

3 

3 

-1 -1 -1 

(fron Figure 11) 

(reported by responsible 
Project Team Member) 

3 nan days below budget 

2/     (-)  means underspent; (+) means ovtrspent. 
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Similar information cer. be prepared for the related cost of labour 

and other resources ae well. 

c)    Control IACPJ^-'U. ¡2 

1) Task^Controi 

The  above comparison of actual  expenditure with the budget 

generates valuable control  inforcati on.     In the  example used,   the 

expenditure is three man-days below budget      This  immediately ralees 

the question whether or not the tnsk in falling behind schedule as 

a result.     The physical progress report (described earlier in para- 

graph 5.1.5-d) «ill  indi oat* which <~f the activities in the task 

plan and schedule have been completed,  when they were completed and 

what the remaining duration is for the in-progreoB activitiee. 

Using the network from Figure 11,   the  effect of actual progress on 

the future plan becomes evident,   at»  ahovm in Figure 12.     In thia 

oase,  the  entire taak will be delayed by one work day,  apparently 

as a result of the three nan-day shortage of the manpower expenditure. 

2) ?,rPjpp}. PPnt.vo1 

Figure 13 illustrates hey each task budget  ie a330oiated :;ith 

the task schedule. Cost at completion of each task ia foreoast by 

adding the expenditures to date to the revised (up-dated) estimate 

to complete. 

Sua»: '.rieß of this inforuatic . can be made for    ach higher level 

"parent"   element in the Project Breakdown Structure (a level-two 

component  is the summary of its related level-three elements).    For 

example,   all tasks within the "Design Documents"  element at level 

three are summarized for that element.    Subsequently, »H level- 

three «laments for "Factory Facility" can be suannarized.    Finally, 

all level-two elements are summarized to produoe the overall project 

total,  as represented in Figure 13.    Reporting of task information 

to the Project Manager and higher levels is discussed in Seotion 6, 

whioh describes oontrol méthode for use by the Project Manager. 

•M 
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Figure 13 illustrates that a 3 per cent coat overrun is pre- 

dicted for the project and a d^lay of several weeks, based on the 

status as of the twelfth month of the project  The task of the 

Project Manager, in exerting effective control of hia project, is 

to find ways to reduce selected budgets for future tasks and shorten 

the time required in order to recover the predicted coat overrun and 

schedule delay. A technique to assist the Project Manager in 

evaluating overrun (or underrun) situations is discussed under 

"Value of Work Analysis'' in Section 6 

5.1.0 'Product"-^ Information 

a) Descriptions and Sje^fjgajy-ona 

The case project will produce the following primary end 

resultst 

1) An operating factory, including site, building, equipment, 

materials, tools and operating manuals; 

2) Aooess roads, water, electrical and telecommunication 

faciliti«*} 

3) A management organization, including personnel and 

procedures; 

4) Trained operating personnel; 

5) One lot of finished electric motors (the first production 

lot). 

Information regarding these general produots would includei 

1) All drawings, site plans, specifications, contracts, etc., 

related to the physioal facilities; 

2) Management charts, records, policies and procedures related 

to the operation and management of the faotoryi 

3) Personnel records; 

y  The word »'product" is used here in a very broad, general sense. 
It refers to all products or results to be produced through 
execution of the projeot. Suoh produots usually include 
docuaents, facilities, buildings, equipment, materials, servio««, 
training, software, organi cat Ions, consumable produots, etc 
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4)    Specifications,  drawings,  infection records,  etc.,  for the 

finished electric motors and the aerials and compones 
used in their manufacture 

in additicn tc these „* ite. proctucts¡  a number of infoiate 
products of the project are created.    These include: 

1) Management plans and schedules; 
2) Pinanoial plans; 

3) Funding documents; 

4) Preliminary factory and equipment specification. „d 

drawings; 

ij) Temporary facilities; 

6) Model and prototype electric motors. 

infection regarding these intermediate results should be collected 

t>) ^Prodaçt^Cqntrol Infornati• 

For .«h of th. it•, «„tifie',, ¿ov., „^  oon<pol or 

T*" ln ,»-l«,*t1«". «*«* tor,. „d con,ltlonB> ^^ 
plans and schedules must be exerciser!  -•v      , . 
riflilM, Ml ^orcised. -ach proposed change ««at be 
reviewed and approved prior to it, incorporation. An accurate 

record of «h authorised change is required  This lfl .Bp^u„. 

important with regard to changes affecting task, under contract,' 

•l»c. such changos invariably ^n. rate si^ificant i aereases in 
contract costs. 

For «„pi., ln ,h. oaB, prol8oti u tb< oomjÄiv dMWM ^ 

». fwtory production lay01rt after th. contraction conW i. 
awarded, this would require« 

1) Vision of the architectural plans, at additional „o*. 

2) Revision of the construction contractor's cost e.tir*f 

Plan, and aohedule., at additional cost} 

3) Revisión of the construction contract » 

4) Delay in project completion due tot 

- Legitimate effect of the design ehange; 
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- Absorption of the contractor» • own delaya under the gai»* 

of the deeign chang« delay;    thi« removea any poasiblllty 

of th« Project Manager forcing the contractor to accelerate 

hi« work to recover euch delaya. 

Complete reoorda must alao be maintained of ohangea and delaya cauaed 

by otttaide foroea (strike«, natural diaaatere,  fires, force majeure, 

ato.)«   All thia information is vital to prevent disputea or to 

prepare for legal proceedings when they ariee. 

For the factory building itaelf, ih the caae projeot, an 

Important el eaten t of information of this type ia a set of "as-built" 

drawings, showing all changea, whether design revision or field 

ohmnget to overcome deaign deficiencies,  in order to have aa accurate 

record of how the building waa actually constructed.    Failure to 

prepare suoh "as-built" drawing« often osuaea great difficultiea in 

future maintenance or plant expanaion. 

3.I.9   Invironmental Information 

For the osse project, thi« would inolude all available 

Information fro« and about the concerned minirtriea, oontrmotors, 

suppliers, etc, aa well as general information on the labour 

situation at the factory location, the market for electrio motors, 

current finanoial markets for funds and sinilar itene. 

5.2   Wte Flows of Information Durin«! ProJeot Implementation 

Section 3.1 dealt with categories of information nesded during 

projeot Implementation.    It la now necessary to eonslder the 

generation of information flows to identify the type of information 

with the appropriate level of management and the «pacific point In 

time during implementation at which the flows occur. 

5.2.I   Flows During Projeot Implementation 

Figure 14 shows the projeot management information flows curing 

tos implementation phaae.    Information from the field (projeot work 

performed) is pasaod for storage in information fllea and then analysed. 
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If the volume of information is large,  this process may be com- 

puterised with advantage.    Directives,  corrective action or other 

modifications art fed to the task leaders for implementation in the 

field.    At the task level there are also external bodies that can 

be equated with task leader,  e.g.  contractors and suppliers.    However, 

for these bodies,  information may flow in both directions at the 

lower levels,  the task level and directly at projeot management 

level.    In the first two cases,  the data may be processed as 

desoribed above but this is not necessarily so.    Conventionally, 

the functions of information preparation,  collection and retrieval, 

analysis,  the project level decision-making body (project management 

team or project manager) and the field data source are colleotively 

known as the Projeot Management Information System (PMIS).    The 

functions of field work performed,   operational oontrol decisions 

(Taak Leaders) and the project management decisions form the Project 

Management Control System (PMCS). 

5*2.2   Identification with Management Levels 

The quantity of information to be provided to each decision- 

maker dependa on his needs.    However,   it is also related to the 

relative position of the decision-maker in the hierarchy of the 

deoision environment     In general the functions of management are 

considered to be planning,  control and operations. 

5'2.3   Specific Times When Information Flows Occur 

Figure 8 shove the milestone events of the Project Master Plan 

and Schedule.    Information at the project level milestones will be 

acted upon by the Projeot Manager and only if serious overrun of 

oo«t, time or resources is involved will decisions at exeoutive 
level be involved. 

Superimposed upon the milestone oontrol conoept is the routine 

projeot up-dating procedure at time intervals.    This need not be 

oonstant tine intervals, indeed it ia probable that atcoritioal stages 

during projeot implementation frequent up-dating will be oalled for 

whereas at other stages monthly up-dating will be adequate.    At routine 

*£!*• tmUmiàitÊÊÊUIÊm -.^.——^MMMiiMMMaliMtfHMÉiaÉÉÉtMiMHÉMtl 
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related to achievements.    The information systems here are of the 

inquiry nature and simulation is frequently used. 

2) Project Lovel is management control and P.P nuch will 

involve allocation of rí-r^u^cRC 4 -?  'psks,  T.eamring performance and 

executing control,     The decisions  involved are rhythmic,   i.e. quarterly, 

monthly,  fortnightly or weekly,   anu ohe inputs are usually summaries 

of operating data with internal perspective.     The output of the 

information system is either decisions or a set of procedures. 

3) Task Level  is fi old or operating control and involves 

using the resources to carry out tasks in conformity with rules.     It 

is concerned with internal events arid transactions.    The information 

system suitable here is fixed procedures,   concrete and formal.    The 

output of such information system is Action 

Various levels of management and numerous interrelationships 

among firms and agencies necessitnte various network plans: 

1) Detailed or operating level network plana at the operating 

level when all details are required within the project or a fragment 

of a project (Project Analyst)- 

2) Integrated network plan, used to combine into one com- 

prehensive network all events in the entire project (Middle Manage- 

ment and Project Manager); 

3) Condensed or summary network plan:    Detailed networks 

contain too much operating data,    ;• summary or condensed network 

eliminates much of the detail yet retains the milestones of major 

significance to top mane.genenx 

Figure 15 illustrates these relationships. 

ÚÉMiÚUbUtA^lbaÍ^íiMd«ÉÉÉÉMMÉÍli ^Mfe-MjBMaaMaaaHBMaüriliMiMaaiaiaftMbaaakHaaMMM m^ÊmÊÊtÊÎÊ 
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6.  Methods for Control of Project Implementation 

This section will describe some of the methods that can be used 

for controlling project implementition. These methods include a set 

of formal reports to be prepared periodically. The purpose of these 

reports is to summarize and integrate task level information and pre- 

sent it to project and higher level management.. The objective of this 

periodic reporting is: 

1) To provide the project manager with summary level informa- 

tion to asBist him in hie primary responsibility of seeing 

that the project is aooomplished on time and within cost 

oonstraintB; 

2) To provide high level project status information to the 

exeoutive levels above the project manager 

Through use of the methods described h*re, the project manager 

oan exercise control over the project work being performed at lower 

levels as shown in Figure 4, within a contractor's effort, for 

example. The methods described here are not intended, however» to 

provide the project manager with detailed oontrol techniques to be 

used in day-to-day management of the contractor's eotivity or to 

assist the Task Leader in operational control decision (see 

Figure 4). For example, allocation of manpower to specific tasks 

and jobs on a daily basis is seen as the responsibility of the 

contractor. (Techniques are available to assist the lower level 

Task Leader in these kinds of responsibility but are not presented 

in this report.) The methods desonbed here are based on summari- 

sing the detailed information from the task level to give the 

project manager: 

1) An assessment of status of the project and its significant 

elements (as opposed to eaofc detailed activity)} 

2) An indication of potential problem areas (again in relation 

to significant elements, say, project milestones, as 

opposed to detailed activities). 

.,.,j-..^. .,—••—«» ..•ajy—.-ij,......-.,— 
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Operation of the control methods will "be described here in terms 

of three management levels:  executive, project and task. The control 

methods oan be adjusted to accommodate more than three levels. 

The structure and content of the reports presented here are 

offered as suggested possibilities  These can be and should be 

modified to fit the particular projeot implementation situation. The 

report for the project manager prepared on a periodic basis might 

contain the following 

6.1 Sohedule Analysis 

Milestone events will provide the coro for sohedule reporting. 

As already mentioned, the number of milestone events will vary with 

management levels. For example, two project level milestones were 

identified for the task "Factory Production Layout" shown in 

Figure 8  In addition, task level milestones will be identified 

such as Fabrication Area Layout Completed, Assembly Area Layout 

Completed and Storage and Miscellaneous Areas Layout Completed, 

»toen task level milestone events have been identified for each of the 

tasks in the projeot, the number of task level milestones for the 

Eleotrio Motor Manufacturing Factory Project could be on the order 

of 200. The total number of projeot level milestones or major 

activities would be about 24 as shown in Figure 8. Of these 24» 

nine would be of interest for reporting to executive leve?.s. 

In order to faoilitate the repotting mechanism, a code will be 

•stabilshed for identifying the various reporting levels of milestonas 

»• followst 
Associated 

Management Level 

Exeoutive 

Projeot 

Task 

No. of Milestones in 
Case Study Example 

9 

24 

200 

mam^^^^^Ê^ÊÊUaM^^miMmiimmlM 
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Milestones 

1. Executive Level (or outside approvai) 

Project Level 

Task Level 

2. Scheduled Compiati«! jfete 

3t    Pirat Schedule Revision 

4. Actual Completion Date 

5. Rtstehtfdulinß Request 

6. E-ifost Estimate of Completion Date 
(from detail nohedule system) 

All  symbology following 
applies to all three 
levels but «ill be 
shown for the project 
level only as an example. 

Activity Bars 

LV 
r::ic 

J 
1 
-T 

Activity Initiation 

Initiation on Schedule 

Late Initiation 

Burly Initiation 

Status Date Aotivity 
Toward Cdepletion 

Aotivity on Schedule 

Aotivity lehind Sohadule 

Aotivity Ahead of Sohedalo 

Ute Initiation - Bahind Sohedulo 

afcrly Initiation - Ateead of Bebed»!« 

FUttro 16.    Sohadule Symbols 

^aiáMuaÉláailMlHMdiÉ^ililiiiHt M^aagMààÊâamiak^iÊ^MÊmiàÊÊiMaÊÊÊÊÊÊÊÊÊÊÊâ 
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as shown by the triangle with an "x" inside.    The "E" gives the best 

•stimate of rrilefetone completion as indicated fron task level 

detailed scheduling nystem (planning network,  for ex^unple) . 

2)    Schedule Trend Chart (Figure lb) 

The purp03e of this chart is to give a quick view of the 

history and outlook for a fow select milestones of particular 

interest at the time of the report to th* project manager.    On the 

ohart (Figui'e 18),  the milestone events "being considered are shown 

at the top of the chart.    The person moat closely associated with 

accomplishing the particular milestone is listed.    The vertical 

•cale is the project month,  the number of months from project 

initiation.    The horizontal scale represents the year in which the 

milestone is scheduled for completion (shewn in months),     The dark 

trend line represents tta schedule completion date of the milestone. 

(As shown,  the milestone 'Personnel Recruited and Trained" was re- 

scheduled at "month 3" of the project.    The dashed trend line 

represents the best estimate of completion calculated from a 

detailed schedule system (network planning,  for example),     (As shown, 

the best estimate of completion as determined from detailed 

•ohedules has continually rcoved further away from the original 

schedule.) 

3)   Narrative Report (Figure 19) 

This report give* a .-tiei duiu..*ry description ui  project statua, 

potential problema,  etc., with a brief analysis of tasks controlling 

oospletion of the project.    It includes a summary outlook describing 

in a few words significant progress,   status or problems (related to 

•alettone events).    For example, the building construction is 

behind sont dui e.    This is mentioned along with the fact that there 

appears to be no possibility of speeding up the work in order to 

ooeylete the building on time.   A four-week slip of the sohedule is 

therefore rsoos»eiidsd.   The oritical area is also discussed.   For 

Le, although the building is behind schedule, a more critical 

is the recruiting of personnel.    This is noted and the point 
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6.3   Manpower Analysis 

The purpose of manpower analysis is to assist in analysing 

manpower utilisation.    A graphio representation of tha direct manpower 

utilised on the project and a monthly projection of requirementa ia 

uaad aa shown in Figur« 22.    The eoi id vartioal bara represent eotual 

direct manhours oharged to the project.    The dashed linea represent 

the planned manpower levels by month.    This report aima at oompering 

actual Manpower with the manpower plan.   Any significant deviations 

oan be examined by the project manager in discussion with Task 

Members. 

6.4   Va}ue of Work Analysis 

This type of analyses assists the project manager in correlating 

eohedule and cost information and then in evaluating projeot per- 

formance.   A value of work index is therefore to be oaloulated.    The 

general oonoept of work analysis is based on breaking down the total 

resources planned for a given project or task and distributing them 

among the detailed activities or groups of activities which make up 

the work plan.    This initial allocation takes place prior to projeot 

execution and the resource planned for each activity becomes its 

"value". 

As the projeot progresses and the performing unit oompletei 

nativities, it is oredited with the predetermined "valus" regmrdlas« 

of activity oost.   By comparing the actual cost incurred with the 

accumulated "value" for all finished activities and an appropriate 

percentage for activities in prooess, one has a relative aeaeure 

of the effioiency with whioh a performing unit is accomplishing it» 

plan.   The percentage oomplete of activities currently being worked 

en ia derived by comparing the total time planned for an activity 

with the time it haa boon in prooess 

Should a change in projeot scope occur after the start of 

project implementation (i.e. contract modification), a reallocation 

MM mm mmmmmmmml 
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to the uncompleted activities of the difference between the new 

estimated oost at completion and the ourrent acorued cost must be 

aoooraplished.     (This type of analysis is not intended as a standard 

requirement for reporting.    Optional use where benefits can be 

•xpeoted is recommended.    Further development and evolution of thie 

technique is encouraged.) 

A simplified situation oan be used to show how "va,lue of work" 

oan be measured using a milestone system and a correlation of 

schedule and cost.data. 

In Figure 23, 200 milestones have been plotted in terms of 

planned oost and schedule. As work progresses, actual cost and 

schedule ourves oan be plotted. At the end of twleve months, the 

sohedule has slipped 10 milestones as compared to the plan. By 

identifying that point on the schedule plan, i.e. the number of 

milestones scheduled curve (point a in Figure 23) that compares 

with actual accomplishment, it oan be seen that the schedule has 

been slipped the equivalent of about one and a half months. 

Since the cost plan has a direct relationship to the sohedule 

plan (i.e.  the budgets for the activities/milestones were summed up 

to determine the cost plan),  it is possible to determine the planned 

value of work accomplished (PVWA) by finding point b on the oost 

plan that relates to the work completed,    liy projecting point b 

(PIHA) to time now,  point c,  for the purpose of comparing it with 

the other data elements (Planned Value of Work Soheduled and Actual 

Cost),  the present cost variance can be estimated (i.e. the 

différence b«tween PVWA and AC).    The schedule variance oan also be 

determined (i.e. the difference between PVWS and PVWl). 

Using tb* performance analysis discussed,  it is possible to 

develop additional trend analyses as illustrated in Figure 24     This 

ohart beoomes a part of the report to the project manager to assist 

in evaluating project performance.    The PVWA of 51.25 million is 

dividad by the Aotual Cost of 31.38 million to obtain a Performance 

Index of 90.6 par cent}    we determine the Estimated Cost at completion 

for this project to be $2 208 million. 

,^H^rilMjHdHlHfB-M 
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7.     A Recotsnended Plan .for Achieving Desired Improvements In Project 
Implementation 

In the proceeding Sections the concepts of systematic preparation, 

processing and use of information for development project initiation 

and implementation have been described and illustrated.    In this 

final Section, a recommended plan is presented whioh outlines the 

steps to "be taken xo obtain the benefits of adapting these principles 

within a developing country.    This recommended plan must be rather 

general,  because of the widely varying conditions which exist in 

varioue countries.    However, the basic step» presented will apply 

to essentially all conditions;    they are recommended to any agency 

having a need to improve the manner in which it carries out 

development projects. 

7,1   Utilisation of "Projeot Management System" Conoepts 

The concept of a "Project Management System" (Pits) ha« been 

presented as a solution to  lajor environmental economic and teohnical 

needs and problems associated with the systematic initiation and 

implementation of industrial development project.   Developing 

countries in general may find it very difficult to obtain information 

and assistance in utilising the experiences of other industrialised 

nations in this regard.   In order to assist developing oountries 

to utilise the Pi© approach to systematic initiation ud implemen- 

tation, WTCDO suggests that government agenoies assign an individual 

or individuals to investigate the techniques and applications of the 

Projeot Management System ooncept.    This designated individuali s) 

should pursue the following plan of action» 
1) Review available information on Projeot Management Systems. 

2) Determine the preliminary feasibility of applying Projeot 
System oonoepts to new or existing development projeots. 

3) Develop a work plan for applying appropriate elements of 

the Project Management System approach to selected projeots. 

4) Secure approval of the work plan from the appropriate 

authorities in the government agenoies. 

• 1,1 i.ìilM.Ì.Mtt'ii.ÉaiÉMiMÉÉÉM sleiBBmmmllmBWSBml 
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5)    Determine the typae ^ levelß 

utm;: *»*-* *~* sysu* co; p 
a*3i8t•oe ***-* * 

6>    Obtain the information      1 
- Reject WaWlffement Syatemj        »

d «"i-tano. rehired to utiUae 

7)    Apply Project r.!anruren«,+ «    * 
Projects. "***** *•*- oonoe,te to develop 

°)    Review and evaluate the «*i 
«anient Svstem concepts ag ^ " " ^ Wl-biU* of p^^ 

- Station f0r current «~ ^^ —* 
As it J«.» w development projects. 

— deveiopin, oountrlee £"£ «**-.  «» is prepttrwl to 

M°n' "e0t **W««t Syst«, lnforna. 

3)    Identifying avaiUM, p.« ..    , 

oounJ)M^u^ - «—v ««. 3ppllMtlMle ln other 

5) Identifying sources for RIS + 
6) Conducting wr• « tra*«in* Programmes; 

n«j        .                     ff U1UD° sponsored P»« ««„i   L and .—«*«l " ""tahop., tr,.lnlnc pr0(rnw|Mli 

7) "»"«anizinÈt and directing • . 

*«*f countrlesi 
lnC tMtaloal «W«T «-I«, to 

Q)    Organi zing and di^^+4 
^opin, oomtHlt    

dl~°*"« *«*i«a wl^u pnjMU ta 

*•*« C^^tT "* *"-*—*•«- a—* « 
" 1.0U14 be Mted thllt 

»•ctaioal proieot ». ««orti»«, pro<   . "• 
^P-onnel.    sue* t,^ ,, ¿ j£ ££«-. 
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levels of instruction relativo to the knowledge levels of awareness, 

understanding and skill.    Training is directed to each of the 

PMS phases defined for initiation and implementation of industrial 

development projects      Included in euch training programmes are 

instructions for the utilization of the following modules of a 

Project Management Information System (PMIS)t 

1) Pre-Inveotment Module; 

2) Financial Module; 

3) Project Definition and Gcope Module; 

4) Action Planning and Control Module; 

5) Resource Planning and Budgeting Module; 

6) Contracting Kork Authorization and Resource Control Module; 

7) "Product" Information liodule; 

8) Environmental Information Module. 

The above modules provide the basis for a building block 

approach to the realization of a Project Management Information 

System as discussed in the following Section. 

In order to assist developing countries to obtain the type of 

assistance outlined above from UNIDO, a request is shown in 

Figure 25  This request should be completed and returned to UNIDO 

by interested agencies, through the Office of the United Nations 

Development Programme Resident Rerreaentative in the oountry. UNIDO 

will then provide the requestor with detailed information and 

assistance relative to his specific needs. 
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•^i^aiJäUfflaiaiäjtrtai D 
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Request 
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*e» Assistance 
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»e-cription of Industrial 
Development Project 

**• * » Info,.,tion De3lred, 

Exooutive 

Project Hanauer 

Technical 

Check Each Box \jhor 
° Inf0^-.tion i8 DoGi 

^Pee of Asenta« 

Documents 

Training 

red 

CG Desired 

Esperte 

—       ^S Servie«« 

£âe£^'   Re9Ue,t *>• for Obf mi,. 
""B» A««lrtai»oa 
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7  2 A Building Block Approach to Developing rad Installing a Project 
Management Informarion System 

The modules of on overall pr< joct management information system, 

as presentod in the preceding: seccione, are: 

1) Pre-investment Modulo; 

2) Financial Module; 

3) Project Definition and Scope nodulo; 

4) Aotion Planning and Control Module? 

5) Resource Planning and Budgeting Modulo; 

6) Contractu^, Work Authorisation and Resource Control Module? 

7) "Produot" Information Module; 

C)    Environmental Information Module* 

An agency responsible for development projects must have these 

types of oategorie. of information available to them in order to 

carry out this responsibility.    There must also exist methods and 

procedures to prepare, process,  fils,  retrieve and report or 

otherwise uso the project management information within each module. 

Those agencies v.-hich are currently carrying out development 

project do have such information,  at least to some extent and with 

varying degree of detail, and usually have some of the needed 

procédures in operation. 

What is needed is to organizo the information along the 

systematic lines previously described, to Improve the methods, 

procedure and systems for r>re**.rine and using the information 

and finally to improve the validity of the information itself fcr 

each projeot. 

It 1. not nooessary or even desirable to mako the transition 

to « «ül-blo» project mamgsmont information system at one time, 

i.s. in one Hep.    As reeo«ond*d approach is to view each of the 

•I** modulo« lLtod above as a »building block« in the overall 

•7«t«m.   mon ons can be looked at individually, although there 

ars of oourso intsrrelationships bstwsen thsm. 
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7.2.1 jjffi?—1'^^^ Informilo» 

Th. term »project management information system» is usually 

applisd in a somewhat restricted fashion,  and in this usual sense it 

refers to the four modules numbers 3) through 6) lieted above. 

7.2.2 Three-Stage Evolution of PHIS 

Figure 26 shows,  in siripi« terme,  the evoluation of these four 
modules in each of three arbitrarily defined stages of system 

development.    The elements identified within eaoh module oan be 

considered as individual building blocks of the system.    Each building 

block oan <* developed somewhat independently, although certain one« 

¿•pend upon others reaching a particular stage before they oan move 
to that stage. 

Figure 27 portrays the sequential relationshipe between the 
various building blocks. 

•¿j¿jüA;s¿i ,«jjfe--^j 
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APRMSIX A 

^.j—it Control grito. 

I» addition « th. "Valu, of Wric i»iy.i." *"—«"• 4M""'* 
t. th. «« H»», th. »Jor ourr«.t «n^«t .«.tro! «*•*«•*» 

1. brl.fly di.o<u>..d.   PB« i. probably th. *o.t oo»<» of «M—rt 

contro! m*-..   Thi. .«tic« ..-.. prior MM» * «- 
^ohanie. of M .d th. «1 of th. dlsou.,10» h.r. U to «.ta. 
A, M . MM—« oontrol proc...    Ext«slon. of IBt provid. 

for octroi ovr oo.t, «»Mr «d oth.r murrt r..ouro... 

1.     TffT Output 

Th. »Mio «port typioally i»ol»d.. th. ««t m**.r. tt. 

decripti«, th. «~« »d 1—» •"-»• **- *"* *"* 

«h-r. «M** -.t.. «. «-U-. th. -*«"*-\"TI 
i. print«.   Th. «r. .ophi.tio.fd pro*—, provide ftr «. 

lnol«.l« of «ta« M> »PO« -htch «. «M   B««l Mrt 

opti«. ». Provid*. - that ««t. «y h. UM i» *- 

«••-.  1» «t«— «««"»« *° th'lr «rU-t "^•Md ' 
or in .«r»«o. by Ut«t allo»tt. ti... 

I» proo...!.* th. «*. «***. «• —*-»»•- •"rWh 

„rtltal   CM «d «-. of *-«"- •T -"— "" "     t 

„«l,««t. v~.r .ith.r *.*- «• •*"«• ** «- •"" 

•Mtui IM -ti*«- «. «ta- . "*« dfrtP«« — 

»«UTity-«ri«»t.« ****** u d**1"* 

ft. „tatta. «rit. « —» » «""* 0ri",***!TJl^ 
«tei.*    A. . «1.. ho»««. -*1*1* ""*»»* wUl ** " *       ^ 
S«- ta ,1«-- .t th. ^tta« M, -i- —* ~7*- 
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i. ££ "11 ?     ""*" of output * the «—•• » «maou. that diaorimlnation and leleotivlt» i. «.«•«, , 

***« »i management by exception. 

The problem has been attacks +»«-> 

*> «od. th. „..L * ,,,rtt0,'1« 1"« of •1M-<rt „j ooae ine master reoordB according #•«.. —     * 
«r ha. o.„ to portra, th. out   • "       Pm"m-   taotlwr 

«^ t« it»,., TOOh „ Wtport- or ^ 

Pr«vid.d a u.«fua oh.<*U.t for th. „•(.„* 
.laborat. Ind« «r.t». „.     ! 3       •*<W-    Mn,U* «" 
orltioalit! f *"" •"ol"»«*. -Woh contar a orxticality index for each aet-i*H*w v 

of such measure, as nel^iv . "- °f * ""**" —*«"• 
an* M-.      7 ^ ,laCk» l0w PwUbiliV of attain.«* «d high variance in time estimation. bailment, 

To be specific,  the types of PERT networks used in wean«. 
«jrstera requisition are listed b«i«w     .   a P   ' 
—4 elow'   Various levels of -~ * 
«d numerous interrelationships «on« fir•.   ^. < •««••••«• 
offices are usu*iiv *      , ' •*"loiM »* military 
moss are usually involved in prcject system control. 

In such an environment, with it. vari.ty of *«***.   ft 9iatAm 
network often will not «,#•««       . »••»•an. a single 

Ml. «rio». a^.ot. of th. pa»^ .„«, OOMrol preo#w 

"•"•Hy» "»h prim, or a»oo<«t. ,—»     ^ 
„m . MllmJr )W •••oolat. oontraotor oautrwt. «ad 
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i ,i 

r..pon.i=illty.    If « port!«» of *»• »"3"* *' «*«»»'«*•* ,0 

a»oth.r fin. that •M-tart« in turn «or be required to cen-truct 
.1 u.. a net«.* for hi. porti« of th. proJ.et.    •*... net«*, ar. 
.«.truoted in cowidoraWo d.tail and fr.qu.ntly co.pr.hond«« 

„latlvely »l»or aotivltio. and event..    Such net«*, .re »Uli»* 
» operati», ..two*., or dotted network..    !» addition, .1».. the, 
,«„ cover on!, a fraient o, a project, they are —U~ »f.rrrf 

to M fragnets (fragmentary network«). 

1.2    Intofiratfr* Project Ketwork. 

Th. detailed operating networks prepared hjr the ..prate fir», 

and agencia. m, be coined or integrated into one •<-•*»-*"» 
network enoc^ing all event, in the entire probet,    Älth-gh 
perhap. not direotly involved i» detailed operation., the office 
Lolv* can «eroi., .-nagemont .urv.ill.nc. over th. progre.. of 

th. «tir. proj.ot through u.. of thi. integrated network. 

1.3   r.«u>«a.ed or Suawary K.twork. 

•MUT, d.t.lled ».two*. c«t*n too «»» «»»•"»«<** 
t„ tcp projet iWMrt or .th« Inter.** parti.. mMm*H 

th. pr.fr... of th. pr.gr«• • a « Mirrati« MU.   » 
JSE thi.. a —» « o-d««d net«* i. «M**- «*<* 
eli*«.t.. -* of th. M /* »tain. th. «-t. of -*- 
.i,»!««»...   Such n.t«ork. fmu-tly ar. tt-1** 1» •*•!-» 

oontrol offto... 
.««.*. tranalatic». of activity tl« «tl-t.. -t h.-*> 

„.«*!»«. ——«M and tori« 1—1- "-"•   ^ ^ 
„e-.*., r«tlM. «. ».in, Un»*« t. aeee^Uah thi. .^« «»* 

3u*.   t». HUH-* —« «-» -— *~ -^»•,"*' 

u i«»!— i» «**• «•• •*• «••"• 4•plrt• TT. 
„M*, prior t. «t«* i.t.«rati«-.   »th« -—«- « 

.>    .i -. ...¿^-i*A. H^iMMIlHlgllaallrgHl 
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ltvtlt of profwuw» man««o«oi»t. 

-•'^-"^ MM 
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2-     Ifanagwienf Action 

-*-t responso it stinulates     A ^ raT r ^ 
"1" call to management attention areas i* .*. v     v      . 
ob^tive. are being threatens     «ZITZn     Tt f^ 
»«•«.ary codiai aetion. "n**"•*' «»>". „st take the 

u ~:::: :n:;.:~th:; :6oheduia ~•— 
S«.   Aotivities axon, A^^Tr"7 T 4Wl" * ~ 
t« point, of view     First    tK      T an*ly""i fr0n 

«W-tial „tWiT ; the »"*«"* that oertain 
loTl       i,>nVitle, """ *° »«*°•<* 1" Parallel.    Originally 

.ZlTtw *teve bcon sohoduled "«-«•"* - vS^' 
proc..dlng to a subsequent task     n „ij,, . 
th... si«lt„eou.ly i, the »!;    • P°"ibl0 t0 •°h04,Ü' 
th. added ri* ProJOCt •Mï6r le »"»«« *• — 

The seoond and more «« alterative i. ,o 4iYert «a-- or 

*h.r re.our.es from aotivitie. Bltn larg. p0.itive tlSTZ.7 

LZ.: ne"tÌVe f 1MIC-    "" ""°rt *— -«vitie. . H" xn tiaok aaquenco is very useful to +* "»"«a 

ni^ritth'rvrthoy -» ^:r--• oriiioai path is shortened, another •.th — v 
«nd in turn rehire attenti«     ^ ^       '"" •""^ 
»M.1 „, •„ at*<»>tio».   The us.fulne.s of having a art»* 

m thl. »nn0ri th. BoiinTk ^^ a BlimdatloB nodii_ 

*r fo.iu.ing «anagemmt aitanti« on aotivitie. t(.ii..      „ 
•rttioal path or on noar-,«tloal oath.   «.    , "* 
th. •»._•      -   . -•«oai path», PHW raliwe. th. mam of 
th. burd«, of oJo.01» auditing the 30 to 90 per o„t o, Z.ZT 
.hi* do not dir..tly infl.o»o„ th. duration of 7117   T. 
*1-~W«o»«t by „oeption *-*•»••*•*.    » tnU, 
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3.     FfT Extension« 

The tern, F1RT alone is generally aaeooiated with planning and 

oontrol of the time variable only.    This forme tho be.1. for a 
complet, project control sytom, however it oan alao provide tho 

frem.work for exteneione which allow control over other element. 

auch ee cost, manpower and other «ouroea 

3.1   PlRT/CoBt 

In general It i. necoaaary to weigh the coat, attached to a 

project.    E*on when time la the overriding factor,  co.t. oon.id.ro- 

tie». »«.t bo included.    The POIT/Coat procedure require, a. input 

cet data in addition to the time data required by bealo P*T.    Th • 

coat data 1. generally collected for «all group, of related actlvltie» 

rather th« for single actlvltie, so a. not to Impo.e an undu. 

tAooemtiac burden. 

Coat e.timato. aro obtai».d only after a aati.fectory echedule 

ha. been develop«! since any .ohodul. change will normally a*** 

oca*.   Lebour i. estimated by entering the mnnhour. require foree* 

««power -kill category.   The computer convert, thl. Input to dollar, 

by applying the appropriate labour ratea.   Hatería! cet. are 
esimete* end overhead factor, added,   a- the project progre..es, 

„tul accrued coat, are gathered for eaoh coat collection point and 

revUed ctl-ete. arc fitted a. required.    A number of u.eful and 

informative report, oan be generated from thl. date.    The ba.lc 

output 1. a .tetu. report, which combine, time and cet data for 

•«h ooat collation point.    Thl. enable, the manear to Identify 

activity group, which are contributing to actual or potential 

.eheaule .lippe*" or co.t overrun, and al.o to compere the tl.e 
„* *• cet .tetua of any given activity group.    In addition to 

ih. output obtained fro» e ti—oriented network, thl. repon¡ .how. 
the orlflnel oct ertlmete,    the ectuel oc^a Incurred,    e revleed 

••tímete, If anyi and the anticípete* overrun or underrun.   Pro- 

zio« 1. »ad. for au-nerl.»tion of the tl». end coat date et 
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M»plaar.d lu graphtoßl fora («jure jo). 

-v       ^noee alternativo« serves to alleviate th« „Mvi 
be predicted bv u*4n-<-   *v ^eviaxe tae problon» ou a oy uti"*inff the eimulation faoili*v «* *v 
programme. Jollity of the computer 

t-UlUm or o«,»,« tl>,     Hh        T        *   ** na0hln•,• *««•» 

*- *, «z„ r:/::r • •p^ojoo, •tau- * ^ 

« •» J :z irr: rrr* °f - •—~—. 
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3.2   Cost-Time Balanoing 

Selection of a «««il. »chodule for » project generally 

involve, ooneldcration of »umcrout alternative., eac" «1th a 

differ«* oo.t picture.    Orcein* *ae ».nodulo which provide, the 
"" „      . t.  „ ,. „. ..„luouB ta* «hon attempted 
b..t balance between cort and time i» an urduou t„tal.u„ 

..A <+ 4« not lurwieing that oomputor technique« by trial and error, and it i» nox mrpr»»* s 

have been dovoloped for this purpo.c. 

Met aotivltle. involving manpower «•* * llroct -1»»»'hip 

MM coat and the U» r«,uirod for conation.    »»^ 

additional per.onn.1 or eoheduling overtime normal y ^ th 

ti«, rculrcmente for a» activity while incurring ineraa.ed ct.. 

C«t-Tl». balancing programo, rcuiro two ..tímate, of ti« 

for each activity and two of co.t.   «ormai oc.t i. defined a   the 

Blnimum coat for a Jo., with normal time being the ...oc Ut ed 

«- time,    Ora.h time 1. defined a. the .1.1- P- «-«- 

»ith cra.h coat being the ae.oclated »ini»» coat.   For   Ä 

Job might normally be completed in .ix we*, at a oo.t cf .3,0~^ 

Lp^lUng thle job, .0 that it can be ft—, m t- we*., might 

evolve a total eoe, of .7,000.    » Utter i. the cra.h tlm   «d 
the cra.h coot.    Fi^o 31 -how. thi. relationahip.    *« »» 

•.-i ,»4 or-v.li illu-trato. the a.aumption that there li conneotinf normal and oraen mu«"» 
. oo.t correeponding to any time between noma end "rash 

4 normal time - coot for tn. »tire ^-¿»J^L 
.imply by »u-ing the normal timo and cort ..tímate, for « 

J4*^     An the tine required along •« o»WW4 *"" 

— .Ut. are cbt.^ J t—r^:£r: ^ ^ 

indir** c..t curv. give. th. manag« all t» „   Mrt 

t. ,.l«t th. projet •**» ««oh «* olcly baiane M. 

and ti«o ofcjootlvos. 
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M. 

íf'-> 
<  tí, 

*•  Itatue Inda» 

1 -eooßd Management tochnique i8 ^^ a8 the st 
Statu« Index permit«: ** 

1) Measurement of the adequacy of technical performance for the 
money •pant} 

2) Details to identify trouble spots} 
3) Forecasting of trouble apote. 

The index ie derived ae follows: 

Scheduled Pr 

The basic relationship is between the budget (input) and 
Progress (output). Consider the following, 

Output Ï0T 
*apST   -   rmillion la   -   Tj-«+   •    .6 

J million E 
P 

i^r01 p • ^ T
 •time in —- - * • **«*"- 

Thl. index in iteolf is only useful to indicate, 
1) Status; 

2) Statu. „lated to ,o• prior VVTloi („.„„ w 

T. «•«„ »„„, mmamm% attenMon ,, aoodwii 

~.»r.d 1» to«, of «. llBttlBe pith or th, rtptui of 

£ *   " r* Pr0gr"8 " ,l°"0,t ln "UMC- to «* «"" «»— errorts in the programme. 

For example, 

Project/Task 

Overall Projeot Summary 
Iffort A 

Iffort B 

Effort C 

31aok 

-8 

-3 
-2 
-6 

ÌÉÉÉI   lililí       * Il 



-97- 
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IffoH I . .»• 

-«     1» 

(1) 

or *- U.1M tU. to d»f,   ttot L, ocA.id.rUf t*. 

l>»rt«d of pUMtd total projet ti-« 

(3) 

CaaoidT now ito orifica •*»"«» 

Output 

, (») . «p-Aio» (1) or <2) »<*>• 

o« to id-tifi* ** «Ml«*« U «to «I« ^^ ^^ 

lp i«»ol «f iffw*« 
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Mtion 

**••* -«. «to tart «m». „i** „ . ,lrtl„ iMtmivt 

*«4«t, «hloh M«, ino/,, „ .w ~/ ' 'K " **• »"*•••« 
„   '      "        ' 100/,S " tu "«d»* .rti«.W o«t of . 5.3 P~ orni »• „u u „^ t0 eo>ílrt# ^ ^^ 

3 «•» «I« t.* î.   co«,«..!,, «to *»*i. ta Hr„, M.b 

**•"» !*•••     Ifcl. OU to wad to >~.1   «.     . 
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<*har technique that can help to pro-digot information and expedite 
it« conversion into program» manage««* action. 

Basically, the Statue Index is a meana of relating actual 

progress «ad co.t to the Project Plan.   An index of 1.0 it par, 

«d «a index above that indicate, bettor than oxpoctod progress for 

**• money spent.    Anything below 1.0 indicate« leas than expeotad 
progrese for the money spent. 

"--•'-   ••^-»••àt-l--«'.' ïuÉàà 
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7.      Planned Output 

«dl «rt« •». bee» utlli.od by Mil» n=*i<>.   LU" «• stettt- 

„4», it capare. Input (Pta—» - in°»rod «»->*•»"»» 
„«lt»»t.) *th output (Pi"»* and actual perfornanoe indi.«). 

It. expre...d purpc. i. to o.tablish virility neccary to 

Upl-ent ti«ely corrective action.,    =ehodule P"~« » 
„Lured against . .cries of projected milestones     These for» 
IllTor the »planned output curve.    ». input curve ». spread 

at the project- «dM »*. et both the project 0v»ery and 

M level.,   i target line represent, tota! eeti^.ted coot 

through »«eral and *-*««» -"»»• tat eMlUBÍVC °* ""* 
ÎT.     ThTlin. 1. adj».tcd » a «top action when and as purchase 

change order« aro rcoeivod. 

Further applications of this system include: 
D    Forecast curvo-,    Hew estimates of cocete prior to formal 

contractual revision of a purchase order showing, 

a)   Target cost in contract«, 
D)   Pending contractual costs to be negotiated; 

0)   Planned variance (o/il or U/Tt). 
—w.    «îhowe total planned input and is 2) Current statu« summary:    Shows wa* P 

up-dated monthly? 
3) Pianta«. «* oc^lotlor,    lepre.«*» end hl*U*t. 

pla»od verTO. actual output.   It i. derived by dividing 

„«l.tlve attained output by total anticipated output, 

4) Effectiveness factor, 

.,+    ^   Actual Output 
'{   x   Planned Output 

Man, MMmMMkw*r» #**• *•<•••< f-sms, a-2SJ,-,..... &..!._.-.. " —    --~J 
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8.      Line of Balance 

The line of balance technique i3 uacd to monitor production and 

proved demonstrably successful in breaking bottleneck« which 

restricted tho flow of material.    Ctudiea and applications clearly 

demonstrated tho utility of the technique as a controlling device in 

any operation involving the conaideration and integration of a number 
of elements. 

For example,  th   following description represente a hypothötioal 

situation on production of an antiaircraft gun by X Company.    To 

show the basic theory of graphic co-ordination,  this is set forth 

in four separate pluses, each illustrated by a chart, 

8.1    Production Plan 

Figure 39 presenta a sample flow ohart of the respective load 

times for all homogeneous groupings of materials,   components and 

major assembly operations required to manufacture an antiaircraft 

gun by X Company.    Each of the homogeneous groups is known as a 

»control point".    Those control rotato are numbered in sequence from 

left to right and top to bottom.    Beginning at the right with the 

acceptance of the gun, the load times for these crouping^ are shown 

graphically against a time ecalo at the bottom of the chart.    All 

time relationships arc exposed    s planned load tiro prior to final 

acceptance of the gun, and machined parts made from these are 

required 2fr months prior to the final acceptance.    Ramoto control unit« 

are required two moulha prior to final acceptance.    Pinal assembly 

starts two weeks previous to acceptance and is completed in one 

week,  leaving one week for test and acceptance. 

Management can include in this type of ohart as much detailed 
information as is desired, 
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8.2    Cumulative Aoceptancc Versus Schedule 

Tho next stop is to prepare c, line chert (30e Figuro 40)  showing 

on a time scale the cumulative production schedule,    Cumulative gun 

acceptances are plotted »-.¿ainet ihi-j schedule.    Thir line chart  shows 

there was a scheduled production, as of 1 flarch,   of fifteen guns 

This has been exceeded by eight gans,   and thus tho manufacturer has 

gained approximatelv a week's timo in his  scheduled production. 

Ö.3    Determination of Balance 

Before proceeding to Figure 4I,   0. basic premise must be noted. 

Throughout this technique all figures are expressed in terms of end- 

item sets.    For example,   if ton boaringe, of a specific type are 

required to produco one end item,  1,000 unite represent 100 end-item 
sets of these hearings. 

The third and final part of the graphic technique is a bar chart 

on tho same vortical scalo as is used for the cumulative schedule. 

This bar chart haö provision for as many bars as there aro control 

points in the flou chart below.    These bare are koyed consecutively 

by number and colour to -the control noints. 

Tho first step in determining how the company stands with 

reference to its planned production schedule is to establish a 

"Uri» of balance"  (seo Figure 42).    This line of bai meo shows the 

desired status for each of the control points as of the date of 

observation.    For example,  as Figuro 41  reverla,  gun sei« of 

forcings,  castings and extrusions (Control Point No.  l) are required 

five months ahead of final acceptance.     Therefore,   starting on the 

ountulative acceptances versus schedule chart at tho point of obser- 

vation, which is 1 ilarch,  we count to -the ri*ht five months,  or in 

other words,  to the first of August.    An imaginary line is drawn 

from this point vertically to the cumulative schedule;    next,  this 

point of intersection iB projected horizontally to Dar No.  1 on 

the bar dhnrt.    Thus,  as of 1 Harch,  31S gun    sots of forgings, 

castings and extrusions should havo been produood.    Applying tho 



-115 - 



- 134 - 

fi 
{ 

3i 

I si 

»I I I II I I |~ì • 

£2> 
Ci »i 1111 nrn 

% 

lìl 
I    il 

Í IS' 

* r» 

•tía I 
l 

L-- 

'¡Il 

! 

i 
yi 

& 

} w 

.fciJMia^«''-^^- •--• -ì 



- 115 - 



- 116 - 

•eme technique to raw materials (No. 2), „c find from the flow chart 

that they are required & months before acceptance of th,- «un. There- 

fore, we should have received by today sufficient raw materials for 

tho cumulative number of suns which aro planned for acceptance by 

the middle of June. In the same manner, this is projected across 
to Ber No. 2. 

This is continued until we have achieved a somewhat irr0|ular 

-et of ».tair stop.« loading downward to the ri^ht across the face 

of the bar chart. This line is the line of balance for th. varices 

components under observation as of l iiarch. This some technique also 

can be applied to ascertain what the line of balance should be as cf 

1 April, 1 May, and so forth. These lines are airo shown on Figure 41. 

Note that during the build-up period, the procurement function 

accelerates at a much greater rato than dooa final acceptance. 

8.4 Statue Versus Line of Balanoo 

After the line of balance has been established, it followc 

logically that the actual statue of each control point should be 

plotted, Figure 42 presents those data. 

As mentioned above, all materials, components and major 

assembly operations arc grouped in homogeneous categories. Therefore, 

the procurement status of every i dividual part in ^íe end item is 

not considered. Rather the height of the bar for oaoh control 

point is datermincd by the cumulative reoeipts (less rejeotions) of 

the least available item within eaoh homogeneous group as of the date 

of observation. This cumulative quantity is always expressed in 

ouiwulfttive end-item seta. The basis for this control by least 

available items is the fact that production of ond items is conditioned 

by the least available part received. For example, no more complete 

gune oon bo built than recoil mechanisms receivod. Thus, by thii 

method the oo-ordination levels of management aré given only the 

information on those things which will limit production. This permite 

management to measure the deviations from plan and avoids unnecessary 

detail. 

.L -A*ìi&t i'WÌ I nf 
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I» n*aï.U>« «>o «i*»«» in X Comply,  1« 1' <W'-•* «»* 
wjT^.t'e ^ produced ^ of ~hodul»,   «*•«..   «H« 

Z otLtod, th. ochcduled Production for July tM been lo*. 

UZ!«, **•»<— ta. four nonth. in -** to 1*. «—1• sriL „ »i« -—-*-*.—-*1-1 

rtilft. or ••Alni «mt.14« «•!•*"«'• 

„„ «Uri,!. »4 pureed .t-ndard P^.. - *°'J^ »• 

requirement, machined part«, i« 
v O.W .«,< fcndlr out of Vvlancc.    Par No. 5» "•"'» *~ 

aohftdul« »nd Deny °tti motably a result of 

- '—-r.^ ~r~ ~ r. - -— «d «UK» auertllrt, Ber »o.    , ^ 

«-» - —* ~r ^r „ T^L«* *—»- 
,«011 M-olï i- i» fc*«"0-    ** "^  B ' '      .,„,    t. io tr«U.. 

,**•- ^ip-* <-*-»- -^ n: \: l« i».t»n. 

a. ,„t M th«r « r«.i«a.   ft ,01 -|ttHU, «. 
th. Individ»! it«- « doline **«'*»• „. 9i rc„t. 

*   j. * 4. guaiti* -thii short «apply»    J*1* ~ 

.„.ti- t. >~~ » ««- »"W- J" "^'^ ^ 

.*. of —I» «bo«*««*«4 " » e",M,,,, *"" 
^WM„ • ib. ^rt «Í «•» •-•"»• 
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All other factor» -re in Vrlance with the possible exception of 

ths beginning of final assembly, which shows that although X Company 

is afc«c4 of sohodulc on complete /run«,  it ie trilling to at?*rt gun 

units la final assembly -n echoed  ?<?. tine.    Thi» wi">    result in a 

failure to maintain ita prcaent rat*; of production. 

To «MMiriie the findings,  although X Company ha« boon oxoeedtaf 

its sefcodule to date,  it it not going to be --.bio to continuo thia 

•Ulva for long.    Several indicanone aro shown of failure to build 

up to schedule monthly production within the dee i rod tino limita. 

A«1lon should bo taken to accelerate the procuromont programme. 

9• •*    Supplaelofl of K-.rrttive frusmry and Analyaia 

When data are submitted to luep a ohart ourrent, particularly 

to military ochclona, a brief narrative summary and analysis should 

the informition.    The purpose of thia summary la tot 

1) Identify the low item in n homogene us group} 

2) State briefly what difficulty is being encountered an the 
low item; 

3) State what corrective action is being taken and when resulta 

way be forthcoming.    If the problem ie outside the control 

of the contractor, specify briefly what assistance is needed 
from higher ochelons; 

4) Submit any other pertiu^ t iirfarm.-:.tion or p-oblcme which the 

•cjmfaotmver or ?. military echelon desires to brinj to the 

sttontion of the noxt level of  lnnqfssimxt 

The analyaia should n^t bo restricted to probi cms shown in the 

It should include anything that «ay have an adverse effect on 

end-item   output,    in addition,  the latest production fereoast for 

at least the succeeding two months ahould be tubatitted.   finally, the 

analysis should contain only iaformtion of value to the receiver. 

If no information in addition to the data la necessary, none aaould 
he submitted. 

I¡£ 
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9.      Strong.« ""' Urttatl£BL°CcaSL-1-Sg.t-Sg 
m* .«r.n«th. and limitation. arc associated with computeri.cd 

„.•»ent information .jrnt»* «* derivativo s;-.ton, - far too 
ZrL to atto.pt to «tol-e» -ro.    P.cUvant cxpcrionco, howovor, 

te. te« —rl,cd reoontly * u*lnK, an* this experience «te 

a. their tte» that *= *** !>*•*•* «»««* can be achieved 
„»iv If the throo intordopondont variai,.,  timo, resource, and 

„ft—., -o «*« on a cc« framed which o^'«*» «" 

4o* to «C00..1V0 tier, reprconUng .y.tc»s,  «Mr*-. «* «• 

f<)rtl,. «hich—« «» *** -<*•*• ~- ^^ :^r 
fteMMk 1. the project «rtc breakdown .truoturo.    Tho «•*- 

,        i  * A *o the. work    breakdown ßtrueturo. »ohodulo« directly rolatod to tat woric 
+ m çA „reacts is auch that the total projoct Tho nature of moat NASA projects is auw 

O«ort i. ropre.onUd by a combination of the efforts of several 
X-Wor.,  a. well «- a -i*— -unt of HASA in-housc 

Tf   rt.    A priory responsibility of tho H.SA project manner is 

that th.r« will be "one overall notarle   uhici nhv„ically 
*     •,-      in lar(*o proiects,  it becomes physically 

in-houso and contractor.    In lart?t Pro^     ' 
u     *v    • n**l MASA Brojoot on one piece of paper, 4_«*AtiaAl   to  ihOW the  total  MA3A prvjuv «- impractical       « ,fradete" which 

«ad it i. broken d«w inte Bailor porti 
«-. derived fro« the work breakdown structure.    Thoac fraget 

TLli i* euch a way that data can be processed separately 
muro«»«*«* in «ch a way xna t^ticular 
—       k #^*.t   for rroups of fregete roprcscntin« a parxic 
for sac» fraget, for er°up -»- w.olk     ^a fltructuring 
,.Wùf,i offerts,  or a« a total project network.    Tna 

oortractor . f0•* work breeJcdown structure 
of ta« fra#wts *» wworda»00 «i• xno w 

I 
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Cost and financial planning and reporting against "sub-divisi,ont 

of work" and "elements of cost" for tho total project effort inolude 

both contractors and NASA in-house work on tho project.    Both types 

of cost data are related to the common project work oreakdown 

structure,    It is noted that the companion cost system is not limited 

to use with PERT but can bo ußod l>y itself or in conjunction with 

any other MSA time-oriented system,  such ae miloatono reporting,  line 

of balance and 30 forth. 

The minimum acceptable level of time/cost correlation for any 

project is to establish fragnets and subdivision of work cost accounts 

at the subsystem level (that is,  structure subsystem,  telemetry 

subsystem, and so forth).    Using the work breakdown structure,  a 

separate fragnet and a corresponding subdivision of work cost aooount 

is established for each subsystem.    In this way,  all the effort 

associated with a particular subsystem, as reflected by activities 

on the subsystem fragnet,  ir. charged to its corresponding subdivision 

of work cost account.    Interface activities between fragnet« must be 

identified ae boing charged to one of the two corresponding subdivision» 

of work oost accounts 

Examples of the master schedule, master financial plan and 

Management summary reports of the NASA PERT and Companion Cost System 

are presented in Figures 43, 44 and 45 respectively. 

The NASA PERT and Companion Cost System does not attempt to 

unduly influence a contractor's internal management system     Rather, 

both MASA and the contractor use the bilaterally established work 

breakdown structure as the framework for structuring the PERT fragnet s 

and corresponding oost reporting categories.    The work breakdown 

structure» level of indenture for reporting is established (for 

example, subsystem) and this becomes the interfaoe level between 

NASA and the contractor for routine reporting and progress evaluation. 

However, the contractor's lower lovol time and oost details whioh 

he uses lor his own management propose must validate the information 

reported to NASA.    On large programmes in whioh the contractor has one 
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nJLT AND OOMfAHWN COST SYSTEM 

MANAOIMiMT SUMMARY RE*»* 
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or moro Umi'Sc subcontractors,  NASA often requires the contractor to 

exert his best efforts to ensure moaningful participation of his 

subcontractors in the implementation and operation cf the NASA FBtT 
and Companion Coat System. 

**à 
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APPENDIX B 

iter Uso in PUIS 

B^ a oertcin number of activities in a project, the use of 
^^ .««*     "*ore arc leverai factors to consider 

the computer become» necessary.    ^ore arc 

. ri-* - - -*-——— rr.;" 

. Th. fr^cy of tho ncod for up-datln« the coition., 

. »o availability °f » ""*utCT "* th° °08t _» 

. Z avnilaMHty of B^ ***- <« •"** ——' 
that o» *o utlll.od with the oomputor «mllaolo. 

^re „e a.o Bevor,! operation, in ohoo.in« a «**-^- 

„„„». to Ktl.fy ono fB1T/oo.t pa-*as°-    Th« »»«loo 

„f a oomputor programo doponds on tho need 

for d»oUion-«okins, 8uch a3! 

. atatlrtloal analysis! 

. OrophlK.1 output) 
- Reiouroe allocation) 

- Co»t allocation, oto. 

»   fellowinr net of promos available fcr project «anient 
1     Trll to tho computer neodod to run ».    Tho capacity 

elates tho programmo to tuo compu stiviti«» or oventB 
4- «»««ified by the number of notivixie» of the prograwne is speoifiea Ry 

that can be accommodated by tho programmo. 
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Computer 

Burroughs B200/B3O6 

Burroughs B5500 

Control Data I6O4 

01-115 

aE-215/225/235 

CFE-4OO/6OO 

Honeywell 4OO/14OO 
or 8OO/18OO 

IBM I4OI and Sys. 360 

IBÎ! System/360 

IBM 1130 

IBM System/360 

NCR-3O4 or NCR-3ir» 

RCA 501 

UNIVAC 1107 

Computer Probáramos 

Programmo Ñamo 

PHíT/TíTI. 

Timo-PERT in Algol 60 

PERT 

Critical Path Method 
Programmo 

Project ¡ionitor and 
Control Method 
(CPM/PPOHOCOM) 

Critical Path Method 
Programme and CPM/ 
Monitor 

PERT 

Management Control 
System 

Project Control System/ 
360 

Capacity 

900 Evonts 

524,280 Events 

3000 Activities 

350 to 3OOO Events 

999 Events 

30OO Events 

3000 Activities 

4,600 Nodes 

SOCO Aotivities 

2000 Activities 1130 Projoct Control 
System 

Project ítoiagoment System Variée (on Oklahoma 
FUS/36C) state University 

system is 3.214,400 
activities.) 

PERT 

PERT 

PERT/C03t 

vDOO Activities 

2000 Activities 

Not given 

Moro specifio comparisons are given rclatod to the Projoct 

Management Systom (PMS) utilizing KM Systom/360 and the lesB-complioatsd 

Projoct Control Systom (PCS) utilising IBM 1130 oomputcr 
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Comparison 

mùBx 
- Hi£*h number of activities 

- 64 K minimum 
- Throe disks or four tapes 

- Printer 

- o.s./tfo 
- Various prooossors (versatilo) 

- Network 

- Cost 

- Report-any format 

- Roeouroc 

U3Ü PCS' 
- Smaller number of activities 

- 3 K minimum 

- One disk 

- Printor 

- 1130 O.X. 

- Basi o reports 

- Critioal 

- Cost control 

- Bargraphs 
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APPENDIX C 

Strength an<f Limitations of 
Computerized Project Information System« 

Many strengths and limitations aro asoociatod with computerised 

management information systems and derivr-tivu systems, far too 

numorous to attempt to catalogue here. Relevant oxporicnoc, honorer 

has boon summarized recently by using, and this experionoo can Tie 

epitomised in a few briof comments on PERT/Cost. The following have 

been oited specifically ae si/jiificant advantages in the PERT 

discipline: 

- It permits work breakdown structure 

- It permits offoctive integration of cost and time. 

- It permits management by major significant exception wither 

than by exception only. 

- It permite effective quantification of uncertainties. 

- It is eminently visible. 

- It lends itself to the management cyclinç procesa. 

- The work breakdown structure ie predicated upon true and 

discrete total .lanagenont r.t each tier in the work breakdown 

structure. ISach manager i accountable for cost, schedule 

and performance. 

Significant limitations h.-,ve al30 been cited in the PERT 

discipline as it is known today. Some of the limitations cited arot 

- PERT is diagnostic: it deals only with effects, not cause«| 

therefore, it is not consistent with entrepreneurial 

objectives of buying cheap and selling door. 

- PERT «JOpportB the fiction of resource flexibility. 

- It segregates planning from scheduling effective •easurMMtrt 

against a plan postulates schedule-costing, not objective- 

oosting. Scheduling is not a programme management function; 

it is a general management function because although tha 

aÊÊÊM áyflMÉilMIiÉií ••t*-JJi',J 



- 129 - 

4-fct ..k If it «v-r could be «*p«et«d to do to. 

th»t my 
^       thi   ar. ». of th. .trench, and limitation, of t» 

— -.«•«-   as •••!! through th« «y«" <"  vnu   rr.^ - - -,rsr.vnr "- 
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If preferred, noneontroll»ble coti« nay be omitted from the report. 

UM report submitted to the plant manager or the general manager will 

Include coat data for all of the -.apartments In hi» plant. These 

teta may be summarissd simply by uroad funotional classifications, 

auch aa materials, labour and overhead, variability or fixedness 

with reapect to volume and controllability. The report submitted 

to the Tice president, for example, nay include summaries of ooat 

Aata for «everal departments. The date for individual department« 

within a plant may not be identified separately at all at this level 

of responsibility. The vice preeident ia not the one to take action 

to correct exceeaive material usage in A department - there ia no 

peint in olutterlng hi» report with euch detailed information 

Although report« of operationa directed to lower level« of 

«avMkfejftent «hould clearly distinguish between controllable and 

nonoontrollakle data, they need not omit the latter. Aa a mattar of 

faot, inclusion of information that is beyond a manager« a present 

•cope of responsibility may expand hie perspective of the firm»« 

operation« and, thu«, help him prepare for broader managerial 

reeponsibility in th« future. Also, reporte to a manager with 

operating results of other division« as well aa his own may help 

to stimulate healthy competition among divisional managers  This 

may be particularly beneficial in connexion with «ales divisions. 

Car« mu«t be exercised, however, to insur« that such competition 

doe« not improve divisional performance« at the expen«« of optimal 

oompany profit. This earns rationale is applicable to programme 

management within a ningle division  The programa)« manager is 

responsible for planning his operation and planning the work load, 

but IM doe« not owr. the resources fcs will need to succsssfully 

implement the programme over its life aycl«. This latter function 

belongs to general management. 

Management by ««sjeption is an approach to management tarnt 

focuses attention en situations and operations that deviate from 

plan« or form normal conditio»«  It is predioated upon a belief 

"—-^—^&^~¿- i—^^-^ ^^^.aj^^»;-^  .,, ,.,'....  •.•••,•....  ..."   *.i-**' .í.A¿¿. 
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ÀPPENDIX D 

Commenta Expresse • by Participant» 
from Developing Countries 

1. Successful utilization of project management requires well- 

trained personnel in the new techniques as well  as well-trained 

deoision-makers.    The most important consideration to assure success 

of the implementation is to ensure top management support.    Seminars 

or round table discussions will be instrumental  in acquainting 

them with the condeptB of project management.     Detailed training 

programmes will follow for the project management level and the 

task or operational level-    In countries with central planning 

economies,  a further type of training may be required. 

2. On the educational level,   there is a need for speoifio 

up-dated courses in the universities for project management technique». 

This,  however,  should be supplemented by on-the-job training 

programmes 

3. There is a need for scientific approach in handling project 

management.    This oan be accomplished through inore meaningful 

information related to available institutions and courses of 

instruction in the area of project management      In addition, 

information should "oe provided in the recent literature and applica- 

tions in this subject 

4. The reporting system needed for project implementation should 

be clarified.    Specific format» »hould be designed to wiit the 

reporting needs of the different levels of management. 

.  ... w ,% . 'aa-a.   .. 
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5       Th. exiting organisation or contractor .hould be encouraged to 

B„.«t the recuired network.    The mal handling of network an.ly.i. 

.hould be emphasised at the aarly eta** of the project.    In cae. of 

Mí project.,  the feasibilities of using a computer should be 

studied 

6       The project »anage,ent »1» *">°tl°"°- »-1» plMmln* "T""* 
„d contri .hould be und.rstood and the repcn.ihiUti.. involved 
Te» h. »signed.    The following are .ome specific recordation, 

in this respect: 

Planning 
~£Z¡Zct should a..lgn clearly the r,.pon.ibillty and 

autb rlty for project implantation.    It 1. recommended that a 

ir m. -1. -pen— - «—f Krò;trtp 

^ ar. approved and monitored hy =;n       ^   ^^a- 
import»* top management re.pon.lbiliti.s ü to "~r 

of the planning of the project with related project.. 

lobjauUn! ..signed to per.onnel 
Tim. ertimating for project task, shouia *• 

„» J. familiar with the work to be performed.    Xnado^t. networking 

*. .Jl problem.    Projet breakdown structure .hould   e «ed 

I   a bal for network development.    The work package .hould be 

w U-*.fin.d and .hould be related to the internal organUaticn 

^ Cibili«...   *U peeing ^»—^ Z, 
«=rk Mokag. ahould und.rrtand and agree to it. .cop. ana        »a. 

1... H«!!*.« the praol rt and oornpletic* event, or 

mil-ton« for »oh total work package. 

,„ pre«•-. «M-   •"—>» **•"•* "**' '" ** 
nsat should \* »voidsd. 
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