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'~ECT WCJUPTIDII 

ibis pilot effort is designed to prOlTide technirel assistarx:e in cOnst:Iuction 
tmanagsnent to se~ecte1 Egyptian firms to help upgrade their inplsrentation capability. 
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A&I1JIDIUZATlOH MTI AND u.s. LOP flIeDl'" NOlftT PES'lIlH1£1 P£S Do\ ~ . 

This evaluation was caicluctt...~ by two consultant engi.neers fran Jlme 6, 1984 -to July 22, 
984 to detennine the~ffectiveness of this pilot effort to transfer cxmstruction management 

to sele¢e4 .F9YPtian finns. Construction management involves the use of , 
eduling 'arx'i managarerit techniques that ira-ease efficiency of construction operatims. . 

CDR International, the contractor on this activity, 
, 

was originally asked to provide 
sistance to foor pUblic sectar ,fi.nt!s and Q'le private sector constructiQ'l canpany (Phase I). 

bulk of this assistance went to El Nasr General Contracting Cotpany in the fOIm of managE!1lE! 
The CItITleI¥iment. to DDR' s contract (Phase II) called for df.rect assistance to the' 

Nasr Conpany far Citi;l' Works (ENCW) in implementing USMO's Irrigation Punping 
(263-0040). . 

,The Ministry of HOusing arxi ReconstrUl.:tion (the GOE implarenting agency), the Ministry 
Irrigation, and the fair public sector c(:mpanies gave CDR very favorable ratings. DDR' s 

. pability and persistEnce was .praised. The rate of CXlTI.Pletion Q'l projects where CDR parti 
-pate:1 increased ana sane projects were finished on time or ahead of schedule. The private 
ector carrpany, UDICD, did not continue DOR's services after'the 90 day trial period because 

y sC'ught the mare intensive services accorded': the El Nasr General Contracting O:r\1pany. ~ 
cMeveJ:, tIDICD did express .interest in participating in an expanded CQ'lStruction . 

'agenent program~ The participant -carpanies.· identified time constraiut5 as a problem. It 
felt that had ODR's contract time been longer, ITnlch roore could have been .accCIlFlished 
the impact of construction managarent techniques as taught by DOR would have been greater. 

y also felt that ODR' s sc~ of ""Qrk ,shoold have been broadened to irclude instructiQ'l i."l 
lity assurance, ccst control, equipment control, quantity surveyinJ, information" systems, 
to allo,..r for more time for the tr~g of :trainer~s. Despite these issues, the conSensus 
that DDR' s services were beneficial in improving the efficiency of the recipient canpani.es 
all expressed an interest in receiving, additional assistance in construction management. 

The eval'uatiori'reccmnends that USAIo'icairo consider' an expanded tedmical a!..sistance 
CXJrarn mcx:1~led after the DDR effort. The team prq>ases a framework for an exPanded program 
irtg the trcini.ng office of the Ministry of Housing. The team also recxmmends that, when 
rcpriate., AID-financed construction projects should incluc1e a Construction managanent 

S;pri.raneht and project designs ~ Architecture-Engineering finns should be subjee:t to value. 
ineering or value analysis (evaluation of designs by a seperate team of experts consider

9.thefunctiQ'l of the facility or process). 

sons learned: . I (1) The lik~il1CXrl of successful introduction of a new teclmology such 
CQ'lStruction management is enchan':OO when the audience has demc;xlStraW its receptivity. 
this case, one of the public sector c~es had hired DOR CXl its CMl'1 to prcwi.de 

sistance in CQ'lStruction managanent before this project started. (2) '!he quality
 
a techni.cal. assistance finn and its personnel are critical to prpject success.
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!.VALUATION OF CONS'lRUCTION MANAGEMENr CONmACT 

I. EXECDTlVE StMMARi 

~ purpose of this evaluation was to determine the effectiveness of a 

pilot-type project for the transfer of Q>nstructi~n Management «()I) (*) 

technology to selected Egyptian construction firms by DDR International, a 

U.S. firm specializing in construction management services. The chronic and 

leJ13thy delays in conpletion, and cost over runs on USA~final'I:edconstruction 

projects in Egypt, especially those undertaken t¥ Egyptian fims, greatly 

corcerned USAID/Cliro and it was evidem:, at an early date, that these firms 

needed expatriate assistan::e to upgrade their implementation capabilif.ies. At 

about the same time, durirg 1980-1981, DDR was coin::idental1y providina 

limited CM services to the E1 tesr General Cbnst:ruction Cbmpmy (EOOC - a 

local public sector firm with the Ministry of Develq:>ment, State of HousiJ13, 

and Land Reclamation (MCHAR),. EOOC, which had contracted DDR with its own 

fums, stroJ13ly de~ired that DDR com:inue to assist them am, consequently, 
,	 , 

requested its parent Ministry to approadl USAID/cairo to finan::e the dollar 

portion of a lorger term contract between itself am DDR. As these events 

progressed, it became apparent to US1\ID/cairo that a broad~ CM assistan::e 

program would be more usefUl, am that DDR, because of its success with EtGC, 

was the Jrost logical firm to implement such a program. .Accordingly, a 

sole-source waiver to permit MCEAR to contract with DDR was requested from 

AID/W and this was subsequently approved by the Mrninistrator of AID on 

November 6, '1981. Thus, 'on March 28, 1982, a com:ract was si91ed between . 
t!CHAR and DDR in tlle anDunt of ~S $1.25 million and L.E. 360,476. 'Ihe 

duration of the com:ract was for 18 months. .DDR was to provide for 238 

person-months of services (138 expatriate-IOO B3YPtian). 'Ihe contract 

(*)	 Q1 is basically the cOrXluct of construction opp.rations utiliziJ13 network 

scheduling tedmiques such as the Critical Path Mathod (CPM), or 

Precederce Diagranunin) Method (PDM). The deVelcprnent of a ot schedule is 

the result of a systemati~ logic,process and it represents the ultimate 

tool for controlli1'JJ the entire project. The schedule details key 

elements of the job which ITllst be either concurrently or sSlUentially 

accClIPlisl'ed to permit efficient progression of the work. 
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also specified that CH assistan::e was to be extemed to 4 o~er firms, in 

addition to ENGC. Clle of the other fimts was the El Nasr Cbmp:lny for Civil 

WOrks (EteW), whi~ had a cod:ract wi~ the Ministry of Irrigation (MOl) for 

l:onstnlction of 37 ir rigation pmping stations on the Nile River. 

DDR officially corrmen::ed work umer the contract on August lS, 1982 am 

implemented their assigrunents in two };bases: Blase I applied to all five fi.ans 

(4 from the pUblic sector; 1 from the private sector) -- these firms received 

direct eIJ]ine~dng assistan::e on selected projects; training in CM tedmiques 

(f\)anal instructi.on was given !Jooer the auspices of MWM IS Trainin:J Office 

('1DMCHAR); and analysis of ,their existing organizational structure and 

practices to better support project inplementation. Phase II was exclusively 

directed to ENGC, the comp:lny DDR had previously worked with. This {base 

consisted of overall mana:jerial assistan:e whidl invol~d the desi91 of 

improved management systems and subsystems. 

DDRls assistan::e to the EN:W sbJuld also be specially noted. Under the 

original contract, DDR provided only uirect el13ineering assistan::e to EteW on 

7 of the 37 pumpiIJ] stations. The construction of these 7 stations soon 

showed a much better rate of progress due to DDR I s inplts while the other 30 

continued to laIJ]uish. In mid-1983, the MOl requested USAID/cairo to extend ·• • 
DDR I S services to cover the remainillJ 30 stations, and exp:md the CM training 

to both EN:W and MOl personnel. The need for am value of this extra effort 

on the part. of DDR was quickly r:ecognized by uSAlD/cairo and another waiver to 

arne~ DDRls contract was consequently approved by the Actin:J Administrator of 

Am on August 24, 1983. '!be amendment to the contract between DDR and MCHAR 

was formally si91ed on February .11, 1984 for US $208,800 am approximately 

L.E. 65,~uO. DDR agreed to provide an additional 32 person-roonths of services 

(17.5 expltriate-14.5 Egyptian) thtough February 1985. 

On the basis of its findings, the Evaluation Team concludes that DDR 

achieved most of the contractls objectiv~s im~lvillJ direct el13ineering 

assistal'¥:e, management
.'

systems, organizational 
. 

design and trainillJ. The Team 

is further satisfied that DDR, umer the provisions of its cont:ract ameooment, 

is continuing to provide beneficial services to EN:W on the irrigation ~ing 
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stations. The '!'earn foum that DDR carried out its work to the highest 

'standards and its perfoIIMn:::e was in the 'good to excellent rall3e~ DDR was 

most successful in providill3 direct assistarx:e ,on the project site. '!'he rate 

of completion on projects where they made personal iliUts increased, and sane 

were even finished on-time or ahead of schedule. Less successfUl was the 

fomal classroom instruction mainly because of the laR3Uage barrier and the 

ad/arced nature of the subject. OVerall, the record positively imicates that 

DDR •s assistarx:e to those ~tian contractor s particiI8ting (particularly 

EN:;C am EN:W) was beneficial and that ()t techniques can be successfully 

introduced in Egypt. 

The success of this pilot-project indicates that an explnded t~chnical 

assistarx:e program in CM could resul t in very substantial benefits to the 

Egyptian economy and develcpment of the nation's infrastructure. 

a:msequently, the 'learn recommends that USAID/Oliro consider an eXPlnded Ot 

:'edmical assistarce program, basically structured alorg the lines of the DDR 

effort, and implement it as soon as p:lssible. A 30-nonth effort, which would 

cost approximately us $3.5-4.0 million is suggested. This effort would 

erx:omp:lss at least double the nunber of firms worked wi th under the pilot 

project and provide the additional on-site time to achieve the best results. 

In addition, the Evaluation 'learn recorranends that hen::eforth, all 

AID-finan::ed construction pro jects undertaken by U. S. firms, have a Qtt 

requirement. The mode of CM application should be decided on a case-by-case 

basis, considedl13 the nature, status, and size of the project. 

Although not specifically within the purview of this evaluation, but 

considered relevant to effectirg greater economies on large ergineeril13 am 

construction projects, the '!'earn also reconmends that project designs by 

Architect-Ehgineer firms be subjected to Value .':ngineerin:;r/Value Analysis. 

(VF/VA is basically the e.valuation of designs by a separate team of experts 

considerirg the furx:tion of the facility or process) • 

'lbis evaluation' spanned a period from ~me 6 (comnerx:ing wi th a two-day 

visit to Atlanta by a meri>e.r of the Team ) to July 22, 1984. This time span 
In:::luded 4 weeks spent in Ollro by each '!'earn merrb.er. 
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II. IN'lRODOCTION 

1he purpose of this evaluation was to determine the effectiveness of a 

pilot-type project for the t ransfer of Qmstruction Management technology to 

selected Egyptian construction firms by DDR International, a U. S. firm 

~ializing in construction management services. 'll1e effort was to measure 

the degree of success or failure of DDR's services uooer their AID-finan::ed 

contract with the MinistIY of Development, state of Housing and Land 

Reclamation (MCHM), in order to ascertain whether such services would be 

beneficial to the a:JYptian construction industry as a whole. Hopefully, this 

evaluation will provide USAID/cairo guidarx:e as to the validity of continuiBJ 

to assist BJ'JPtian construction contractors through an expanded Construction 

Management Technical Assistarx:e Program, or to ~ease its efforts altogether. 

Construction Management (CM) is basically the conduct of construction 

operations utilizirg network schedulil'Jj tedmiques such as the Critical Path 

M:!thod (CPM), or Precederx:e Diagranvning Method (PI»t). 'll1e development of a CM 

construction schedule is the result of a systematic logic process and it 

represents the ultimcite tool for controlling the entire project. The schedule 

is not an inflexible one, but must be updated regularly for efficient 

utilization as the job progresses or charged conditions occur. Besides 

construction operations scheduli1lj, network sched1~lil'Jj irx:ludes estimatil'Jj 

resource requirenents (labor, materials, and equipment); job costing; 

construction methodology; materials handlil'Jj; and cost accountiBJ. Network 

schedules are far superior to bar charts as they detail the key or critical 

elements of the job which must be either corx:urrently or sequentially 

accomplished to pe.anit efficient progression of the work. 

'!he methodology enployed by the Evaluation 1'eam to produce this 

evaluation was essentially a data gathE.'ring, review and interview process 
conducted to support an objective jUdgment of DDR's performarce. All 

available files were reviewed in USAID/cairo, the contractor's home office in 

Atlanta, Q!orgia, and in his cairo office. Interviews were conducted with the 

two Ministries involved, i.e. MCJlAR and its ~,aining Office (1Pl-1CHAR), and the 
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Ministry of Irrigation (MOl'). tllmerous dis:ussions were also held with 

U&\IJVcairo personnel knoWledgeable about the project and the contractor's 

performan::e. Further, key personnel were iJt:erviewed in each of the five 

B3YPtian compmies wi th which DDR worked. The 'n!am held talks wi th several 

students that either had exposure to the DDR oriem:ation course given in the 

U.R., or had attended one or more of the seminars tJ1at DDR gave in Egypt. 

DDR's conpalTi bacXgrouoo was also reviewed for purposes of ascertainin:J its 

approach and design prog.rams that are carried out for a client: when employed 

for pcoject implementation of construction maM3elnem: techniques. 

'Ibis evaluation sp:mned a period from June 6 (conmer¥:ing with a two-day 

visit to Atlanta by a mell'bel: of the Team) to July 22, 1984. This time span 

included 4 weeks spent in Ciiro by each Team merrber. A listing of the persons 

cod:acted aM interviewed duriDJ this evaluation is com:ained in AttaCl1nent 

No.1. 
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III. B.\CKmOOND: 

A. USAID/CAIRO'S INVa..VEMENl' WIm CONSTRUCTION MANAGEMENl' 

Lana before USAID/C!iro became involvea in finarx:in:J aJT{ assistan::e for 

construction manageJOOnt services, it reco91ized that there was a decided need 

to assist Egyptian construct.inn firms inprove their organizational skills in 

planning and executing projects. Chronic and len:Jthy delays in completion, 

and cost overruns on construction projects prompted consideration to the 

introduction of modern scheduling techniques to help these finns upgrade their 

inplementation c~ability. However, even though USAID/Oliro was aware of 

these shortcomings, and the need for tedmical assistarx::e, it never desi9'led a 

construction management corrponent into its construction projects. 

This need for but lack of know-how in construction management technique.s 

was not only of coreern to USAID/Ol~o, but also to several farsi91ted 

B;yptian construction comp:mies. Ole such comp:lnY was the El Nasr General 

Construction Comp:uf{ (EN;C). To help EtUC overcome such deficierx:ies, it 

engaged wi th its own finarx::ing (in L"E.) the services of DDR in 1980-81. 

After: recOgnizina the value of such assistarce from this con.c;truction 

management finn, EOOCsought to have this firm continue with its services on a 

10l13er contractual basis but f inareed from donO[ sources such as AID. Thus, 
. . 

ER;C being a p.1blic compan~' made overtures to its parent ~nistIY; i.e. The 

Ministry of DevelcpmeDt, State of Bousirg am Land Reclamation (MCIIAR) to s~k 

assistarx::e from USAIIVOliro to help finarx::e a long term contract between 

itsell cmd DDR. 

By. this time, MCIUR was well aware of DDR's successful assistan::e to 

ER;C, and thus agreed to make a request to USAID/cairo for finarx::ial 

assistan::e. AID desired however, that sudl assistarx:e smuld cover a much 

broader raQ3e of &Jyptian o>nstruction compmies rather than have DDR's 

efforts be corx:entrated on a sirgle conplJT{. From this bac:kgroum, the AID 
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Administrator, at the request of USAm/C1iro, through the office of the 

Assistant Mministrator for the Near Fast Buteau (AA/NE), approved a 
non-cornpetitive contract award to DDR on November 6, 1981. 

satisfied wi t:h DDR's expertise and company background, a USAID/C1iro 

comnittee was formed am subsequently met am entered into negotiations with 

DDR. ~is conunittee was instrumental in reducing DDR' s draft contract 

dollar-wise, and brought it in-line with the dollar amount that USAm/cairo 

had budgeted for such services. This reduction, ~ly from 36 ITXmtps to 18 

months of contract services time, preserved the essential elenents of DDR's 

services that the corranittee felt would adequately accomplish USAID/Cairo's , 
view for a pilot-type project in construction management. Thus, on March 2a~ 

1982 a contract was signed betweem MClIAR and DDR for 18 months duration at a . 
cost of US $1.25 million finarced by AID and LE 360,476 provided for by the 

Egyptian Government. Under the contract terms, DDR was. to provide for 

138 person-months of expatriate, am 100 person-months of local services, for 

a total of 238 person-fOOnths. The contract represented a USAID/C1iro pilot 

program which focused on five carpanies (4 public am 1 private) in the 

S3YPt~an construction industry. The Letter of Commibnent was issued April 4, 

1982. ktual work on the contract commerx:ed on ~gust 15, 1982 and ended 

18 months thereafter in February 1984. The contract was finaoced from the 

Tedlnical and Feasibility Studit1s Project Gr~nt (263-0042). 

B. EXTENSION OF DDR OONSIRUcrION W\NAGEME:NT SER'lI"cZS 

one of the corrpanies that received assistarx:e umer DDR's original. . . . 
.18 m:>nths contract was the El-Nasr Cbmpany for Civil Works (Etni). This 

cOITpanY is a public corrpany which reports to its parent Ministry, MCEM. 

However, the 37 punping stations fall within the purview of the Ministry of 

Irrigation's (MOl) responsibility. Durill3 the 18 months cC'~'n.red umer the 

original contract, DDR provided only direct ell3~neering assistarx:e· to EtCW for 
the rehabilitation of 7 of the 37 ir rigation pumpil1J stations on the Nile 

River. AID's involvement with the Irrigation Runping Project (263-0040) is to 

fil'laIY:e $19 million for the purchase of ir rigation pUtrp3 am related 
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equipment. All infrastructure involvill3 civil works (less the punps and 

related eq~ipment) is to be financed by the ~JPtian Government and 

constructed by EtOl. pronpted ~ EtOl's inability to keep up with a realistic 

construction schedule to complete the remaining 30 sr..ations, due to the 

corrpany's poor managerial ability, it became evident that help was needed. 

USAID/Oliro was contacted by MOl for an extension of DDR's services. The 

PUIPose of the extension was for DDR to provide direct mana;ement assistarx:e 

and training in construction management topics to EtOl for the remaini113 30 

ir ligation pumpi113 stations which woule require additional time beyond the 

ending date of the original DDR contract. On the basis of MOl's request, and 

USAID/cairo's desire to expedite construction to bring it in-line with the 

PACD of August 31, 1984 for the Irrigation FUmp:; Project, AID/W was called 

upon for approval of such an extension. On August 24, 1983 the Actio.;J 

1dministrator signed an action memorandum from the AA/NE which gave approval 

for an extension of the sole source waiver for DDR. This extension provided 

for 32 person-months of services by DDR at a cost of US $250,000 which was to 

be funded f~om the Irrigation PuJllfS Project (263-0040). 

'!be anendment to the contract was signed on FebruatY 11, 1984 between 

M(]fM and DDR. This amendment called for DDR's diIect project construction 

management and training t~ the EN:W to cover the addition.al 30 irrigation 

~mpi113 stations. A total of ,32 persorHnonths (17.5 expatriate - 14.5 

Egyptian) was to be provided at the nectotiated price of US $208,800 and 

aPproximately LE 65,BOO. 

c. DDR' S SCOPE OF ~K>RK 

1. Original Contract 

Provide overall man:Jerial assistarx:e to El Nasr General Contracti113 

CbmPc"·ny (Hassam Allam) (ENGe), and specific project assistan:e to the 

four other fi1.1Ils. The latter firms we~e selected after the contract 

was signed. The four additional fiDOs were: 
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o EJ. NaSI: Q:)mpany fOl: Civil Works (EQ) 

o SOciete Egyptienne d'Enterprises (SEDE) 

o MISR Qmcrete Development OJmpany (~) 

o Orban Development co. for Inwstment & Contracting (UDICD) 

Improve EOOC management systems in subsystems areas and 

inplementation of these systems on the EroC COJIP1tec where possible. 

Analyze the five companies' existing organizational structure and 

their refinement to better support projects, goals, and objectives.' 

Design a training program to upgrade individuals to perform in a new 

'organizationCll environment. 

Make the benefits of the work with these five firms available to the 

Bn'Ptian construction industry through p,lblications, presentations, 

confere~es etc. 

The DDR effort Wc?lS to be carried out under the guidarx:e of a Steerill3 

Cbmnittee that was to be headed by a representative of MCHAR. DDR chose to 

carry out the scope of work by dividiD;J it into two phases. Phase I applied 

to all five comp:mies. '!bey were to receive only special or direct 

'er¥3ineeril1j assista~e. Phase II applied only to EroC.· In this phase, it 

consisted of overall managerial assistaoce which involved the design of 

improved management systems and subsystems.. Such systems, where possible, 

were to be prograrraned on the existing E~ comp,lter. Further, an analysis was 

to be made of EN:;C's organizational structure. TrainiB] was to be involved in 

both J;bases. 

2. Amendment to Contract· (Extension) 

'lbi.s extension essentially called for DDR to pr:ovide the followiB] 

services: 
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- Direct project mal1C'.9ement assistarx:e to EN:.W on the additional 30 

punping stations in the Irrigation 1\mping Project (263-0040). 'Ibis 

activity was to cover pro ject planni':l3,'pro ject team organization, 

scheduling, material and equipment expediting, constructi.on methods 

e"3ineeri"3, time control and production expeditil'r:J, site 

utilization, and training (OlT). 

- 'l'rainiJ13 in construction management tq>i.~ in Egypt for Eta and 

selected Ministry of Irrigation personnel. 

A final report was called for at t.~e coopleti"n' of services. 

'!he amendment sti~lated that the work was to be car riad out under the 

guidarx:e of a project corranittee headed by a representative of MOl. 

D. srAFFING AND \tllRK PLAN 

DDR initially staffed its contract with MCHAR with a small group of u.s. 
and DJYptian technical experts and administrative personnel that were in cairo 

and Alexandria under the auspices of a sbort term contract financed by EN:;C. 

'!his work involved services for the Pas El Soda sewerage project in whiCh DDR 

enjoyed considerable success aoo gained the confide~e of i ts enplo~'er (EN:;C) 

as a company which could offer them the needed l"-:>nstruction management 

assistan::e. From this small staff stemmed a larger one which was conprised of 

us expatriates (director, eJ13ineer s, system analysis personnel), and D;yptian 

en:jineers arr,j technical personnel•. This larger staff was assenbled .for DDR's 

contract with MCHAR. Attacbnent ~o. 2 lists DDR's cairo team organization as 

it was conprised 15 March 1983. It smuld be noted that Dr. Cordon DaVis, a 

principal in the finn of DDR, was not in cairo full time. He made periodic 

tri~ to Egypt for the dual purpose of observing the progress of DDR's work 

effort, and to give the foanal instruction for the three CM seminars that were 

held in cairo. The conSUltant's engineer assignments are imicated in 

Attacl1nent No.3. Further, the consultant also prepared a comprehensive work 

plan (Linear Responsibility Matrix) for the entire 18 months which was 

followed' closely throughout the course of the work. 'lbis work plan is shown 
in Attadunent No.4. 
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IV•	 DDR 's PERFORM\to: 

A.	 FROM RlRfPECTIVE OF CLI~Nl' MINIsrRY (MCH}R) AND RECIPIENr COM?ANIES 

.(OCiginal Contract) 

It was the consensus of the Ministry and the four public conpanies that 

DDR achieved about 80% of the contract's objectives. 'Itle consultant's 

expertise, efficiercy am effort expeooed in inplementirg his asslstarce was 

rated as highly satisfactory. All believed that DDR was very capable and well 

suited to perform as a construction managemel1: firm. One corrp:u1'l's chairman 

expressed DDR' s greatest strellJth as -they kept plugging away.- This remark , 
was made in view of the fact that he felt that his CO~rri'S ergineers am 

other technicians did not know how to fully utilize DDR services. Another. 
corrment made am shared by all of the others interviewed, corcerned DDR's 

management approach when fonnalized instruction was given. In this case, such 

delivery was considered to be a little too much, am given too fast for 

absorption by those who were beiIl;J instructed or lectured. Some of the 

instruction was also lost sirce it was given in English, am, as SUch, was not 

readily understood in its entirety by those being instructed. fk>wever, it was 

felt DDR did its best in gettin:J its instruction across. 

'Itle time element given the pilot progran.' came into conversation with all 

of those interviewed. By and large, it was felt that had DDR's ccntract time 

been lOJ13er, much more could have been accomplished and ~e imp;lct of 
construction management tedmiques as taught by DDR would have had more 

effect. It was also stated tflat more time should have been devoted to the 

various management corcepts arxi techniques so that the varil,)us prin:iples 

involved could have been better understood and learned. However, this corrment 

did not apply to all persons receivil13 instruction sirce there were some wtx) 

previously had eXFOsure to construction management before DDR became engaged 

in this work in Egypt. It was obvious therefoJ:e, as one of the interviewees 

p.1t it, that those who received the most benefit from the instruction were 

those who had been exposed to the material beforeharxi. 
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Other shortcanil13s that were expressed, not so much on 'the part of the 

consultant but on the contract's scope of work, were the ~er¥:e of quality 

assura..-::e, central controls such as cost control. a tramportation network, 

equipment control, quantity surveyiD3, and a total infonnation system that a 

construction contractor needs to perform his work. Although most of these 

items were not specifically called for 'in the contract, DDR did cover them to 

some extent. 

On the subject of trainil13, it was generally stated that the consultant 

had not fPeCifically ·trained trainers· as called for in the contract. Had 

the contractor been given more time, they believed, this srortcaning would 

have been overcome. However, El Nasr General Cbntracting Q)mp:1ny (ENGC) 

(Hassam Allam) which received the bulk of the effort under DDR's contract, 

actually set up during the contract period an ·Allam Operatil13 Group·. The 
putpose of this group, as it was stated, was to carry on with construction 

management tedmiques as taught by DDR after the consultant's cepalture. Two 

of the EN:;C elJ3ineers appointed to this group are full time instructors, 

having previously received DDR trainiD3. As a whole, and wi th the constraints 

of the contract, those interviewed generally agreed that they were satisfied 

with the training as given by nDR. However, they believed more foonalized 

classroom trainil13 should have been introduced aloD3 with the direct 

assistance training that was given at the job sites. 

The O>mpallY unIm (seoudi and Partners) fits into a special category than 

the othelr four. Specifically, it is a private company and not Plblic like the 

others. ODIm gave the consultant a gO-day trial period after which 'they 

dlOse not to continue with their services. As stated by this company's 

official~, it desired to have Blase II services as accorded EN:;C instead of 

Blase I assistance that the other four companies were receiving and which, in 

its opinion, it '::lid not need. (see section III-C-l for def~tions of Phase I 

and Blase II). 'It is worth notiD3~ that UDICO, in the twq-year period since 

DDR came and went, has grown substantially am is applyiD3 Q1 tedmiques as 

standard 'practice on their projects. Ibwever, they readily admitted they 

could use additional ted;m.ical assistarc.e and would like to participate in any 
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explr¥ied ()t assistarce program. UDIm had, in fact, ·in Febmary 1984 hired a 

British CM consultant to do all' organizational and managerial st.udy of their 

firm (in esserx::e the Blase II aselstan::e whim they wanted from DDR) .• 

B.	 mcm PERSPEC'l'IVE OF REX:IPIEN'r MINISTRY (MOl) AND EK.W 

(Amemment. t.o a:>nt.ract.). 
It should be not.ed that the Ministry 'of Ir ligation (MOl) became inwlved in 

both the major cont.ract and the amendnent through the assistan::e given I?Y DDR to El 

Nasr COJIPal'fi for Civil Works (EtCW) • 

.'!'here appeared, t.o be general agreeme~ between the Ministry am Eta tnat DDR 

had carried out its assignment. in a mst. sat.isfactory manner. It was pointed out. 
that. with DDR assistarce un:1er the original cont.ract., accelerated progress t.oward 

completion was made on the 7 irrigat.ion p.unping st.at.ions. It. was here that DDR 

applied direct. assistar¥::e usil13 construct.ion management tedmiques. It was 

revealed that a st.eering corranittee had been est.ablished in which DDR played a major 

role am had met on a regUlar: basis or more often wren a special situat.ion arose 

which rSlUired remedial act.ion. A not.ewort.hy comment on training was that it was 

given to corrparr/ level personnel but not t.o others in MOl as required by the 

contract. lbwever, the on-the-job training given by DDR was well received and' 

cod:inues to be so un:1er the ameooment. which involws 30 ir rigat.ion pumpin:J 

st.ations. All expressed full sat.isfact.ion with DDR's methods and approach used in 

providirg direct. assistan::e on project. mana:]ement. For this emeavor, high marks 

were given. The time element involved in the cont.ract arose here as it had with 

those interviewed in the other corrp:lnies. It. was expJ;essed that the DDR ergineers' 

visit.s at the various job-sit.es were too short in duration although a recognit.ion 

was again given to contract.ual constrai~s. It was felt that uooer the 

circumst.an::es howeve~, company el13ineers and other t.echnical personnel on the 

job-sites had am are still si91ificant:ly benefitirg from DDR's assist.an::e. 
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C. E.VALUATION TEAM'S FINDINGS o 

MJc:h of what was stated by the two Ministries and the five conpanies was to a 

large extent acknoWledged by conversations wi th DDR key personnel (in Atlanta and 

cairo). Some of the shortcanil1Js on the part of the consultant r:/ere not entirely 

his doing since the contract did not provide for cerUAin ser'/ices over a longer 

period· of time. The greatest difficulty which the consultant ercountered in 

car lYing oot the work was that involving time. Even though t ' le time allotted for 

this USAID/Cairo pi.lot project was limited, the consultant managed to cover all 

a~ts of the scope of work. DOR readily admits that the formalized training and 

direct pro ject assistarx:e cool( "'ave heen more rewardirr:J had the contract been f.or 

36 months rather than for 18 months. 

OVerall, there wal::i (~orx:lusive eviderx:e through conversations, interviews, 

rec:ord dlecks, files, monthly reports, and 6-nDnth progress reviews, which 

corroborated the fact that DOR generally covered all afPects of their contract 

in a very satisfactolY manner. Some of the more important aspects are as 

follows: 

DDR fielded a team of highly qualified am profe:ssional personnel. 

Direct engineering assistarx:e was provided to the five canpanies, 

although the private sector CaJP1ny UDICD chose not to continue with 

such assistance for reasons of its qwn, and not because of DOR's 

efforts. 

Emc was provided with ma'1a3erial assistaB::e on systems and 

subsystems, and such systems were programed, where possitrle, on the 

EmC's existil'J3 English ICL cOltPlter. DDR also prepared programs for 

the eventual purchase of a lCR 8250 cOJDp,tter 1¥ ENGC. 

Steerirr:J carmittees in both Ministries were established and 

functioned wi ttl regul.arity as f~r as could be deteImined. DOR played 

an inportailt' and key role at these meetings. 
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DDR conducted seminars in the U. S. am Egypt, although those in the 

u.S. can only be classified as orientation. 

- ().lality Qmtrol was adequately covered although Quality Assuran::e was 

IY.)t, sin::e i:.t was not a part of the contract. 

The Evaluation Team fouoo DDR's monthly reports am the 6-month progress 

reviews well prepared, informative and comprehensive. '!he final 6-month 

review coverillJ the period september 1983 through February 1984 was not 

complete at the time of this evaluat.ion" Ik>~ever, the Team obtained from 

DDR's cairo office a draft (less Annexes) for review purposes. Sin::e the , 
extension to the contract is still in progress for the remainillJ 30 ir rigation 

puupillJ stations; no final report is required by DDR at this time. 
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v. StJt1K\TION OF FINDINGS - I£NEFITS/DRAWBAa<S 

Based on its fimirgs, the Evaluation Team is satisfied that DDR achieved 

JOOst of the objectives under the contract covering construction management 

assistaR:e for direct assistarx::e, management systems, organizational desiC)l 

and training. '!be team is further satisfied that DDR under provisions for its 

contract extension, is continuilJ3 to provide to Eta, on the irrigation 

pmping stations, its services for direct project management assistance and 

trainirg in construction management procedures. Further, the Evaluation ~~eam 

concludes that DDR carried out its contractual work using the highest of 

standards and performarce. 'I'he degree and quality to which such work was 

implemented is determined to be in the good to excellent range. '!bis judgment 

is rendered on the basis of all of the team's findings, as well as an 

actJ10wledgement on the part of all of the canpmies that were exposed to DDR's 

efforts, that their refPective COJTPlny's operating effectiveness had risen. 

Ibwever, the degree of success is impossible to measure in finite tenns. 

DDR's self-evaluation indicates -SO percent- accomplishnent of the objectives 

(relatively a very good mark), as measured against the perfonnance standards 

they established, and arbitrary values·assi91ed to these standards by them at 
the beginning of the job. ~ese standards served a useful lXlrpose in 

measurirg adlievement, but the nmnerical values assi91ed am reported as 

indicating progress are more qualitative than quantitative in 

nature-generally reflectirg'the degree of sucsess by DDR. However, viewed, 

the record positively indicates that DDR' sas~istarx:e to those Egyptian 

contractors participatirg (particularly EtGC am Eta), .was beneficial. 

DDR was most successful in providing direct assistarx:e on the project 

site. The rate of completion on projects, where they made personal irputs, 

increased, and some were even finished on time or ahead of schedule. Although 

DDR's claimS of progress appear to be exaggerated in several instan:::es, their 

presence and inplts undeniably had a positive effect. Less successful was the 

classroOm instrl,Jction mainly because of the lan:Juage barrier (instruction was 

given in English), and the fact that sane of the subject material was ·over 
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the students' heads. Q'lhese deficien::ies err;,=tlasize the need fot a more 

fundamental approach and instruction in Arabic. Of little value was the tour 

of o.s. facilities and projects by selected participants. 

Gtcept for EOOC (the Hassan Allam OJmPlny), which had previous ex{X)sure 

to Q1 techniques am was actively prornotirl3 its use within the conparr/, am to 

some extent SEDE, the con::ept of eM had to be "sold" to the other pililic 
sector conpanies. Thus, because of Ot's newness, ard relative unfamiliarity 

of IIDst Egyptian contractors with it, it is believed that this "sales effort" 

will continue to be necessary, at least for several years, or until Q1 

practices take hold. The success of this pilot project indicates that an 

expanded technical assistari:e program in Ql could result in substantial 

benefits to the EID'Ptian economy and develq>ment of the nation's 

infrastructure which is so vi tal to meetirl3 its -goal of self-sufficien::y. 

'lhe situation of pililic sector vis-a-vis private sector construction 

firms in Egypt bears some caranent. The public s;?Ctor firms, all part: of one 

Ministry or another, are inherently ineff.icient due to numerous GOE 

regUlations which are disin::entive in nature: e. g., (1) the workforce remains 

fairly constant regardless of the workload; (2) the hirill3, f irirl3, promotion 

am reassiC}'lment (sometimes arbitrarily done to the detriment of the job) of 

personnel requires Ministry apprbval - ineff1c,ient or in=om~tent personnel 

are often siIrply shifted to mumane or uni:rnportant tasks but they stay on the 

p:lyroll at the same salary or wage; (3) completion schedules are seldo'm met 

(when imp:>sed) sin::e there are no punitive measlires th~t 9.an be invoked; (4) 

pay scales are fixed by the Ministry and although bonuses may be awarded, 
there are limits placed on these. Thus, in general, the in::entives to produce 

quality work within ~cified time-frames for maximum profit simply do not 
exist. No public sector corrparrl ever goes out of business - if it has a poor 

perfoImar¥:e record, the Chainnan is simply replaced. The private sector 

conpanies on the other ham, haw no such restricitions -- they are in 

business ;or one reason, i •.e. , ·to make !OOney, and the ir operations are 

comucted accord,iIl3l~. 
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AI. though the utilization of ()t tedlniques by the pUblic sector carpmies 

should si91ificantly improve their implementation capmility, it will never be 

the panacea that micjlt be envisaged by some unless operational constrain:s are 

rescinded or grel\tly modified by the GOE. However, cor rective measures just 

may be induced s'JOner than later, if the private conpanies continue to enjoy 

the rapid growth growth rate they have experiem:ed the last few years and, if 

they are successful in securiB] some of. the major projects now bei~ done 

exclusively by the largest p.tblic finns. In any case, it seems that somewhere 

a1oJl3 the line, the hi91 cost of public sector construction am the current 

ronopoly of the p.tblic f inns should be evaluated against the economies that 
can be achieved by the private comp:mies operatiD3 in a truly corrpetitive 

environment. 
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VI. FRAMEWORK FOR AN EXPANDED Q1 TECHNI CAL ASSISTAta PROORAM 

IIi recent years, the carplexity, cost, am coordination of large. 
projects, to which CM is JOOst cpplicable, has greatly spur red the utilization 

of QI t:echniques by u.s. aId &1ropean firms. Qt is ilXlisputedly here to stay 

and is growing in sophistication and ralJ3e of application, JOOst recently being 

extemed to cost evaluation and claims analysis. COJrPlters have exteooed at 
'applications and a good deal of mainframe and mini-based management software 

has been develq>ed for usage in project control. 

CM can be either broadly or exclusively applied to projects. CM , 
techniques ~ay be utilized solely by the construction contractor to control 

his internal operations, as demonstrated in this. pilot project. Or, CM 

re~onsibility may be vested in one firm which is re~nsible for total 

project control, from corx:eption to completion, and whose services would 

in::lude eJ13ineerill3 design, imp'ection of the works, possible procurement of 

long-It"ad items, and application of Value EllJineeringlValue Analysis 

techniques. eM may also be vested in a third-party firm specializillJ only in 

Ot, to oversee the design consultant and the construction contractor. By 

whichever mode, CM is rapidly supplantilJ3 the traditional process of an 

owner/client engaging an Architect-EllJineer firm for design and supervision of 
" . 

construction, am then a cont-ractor for the construction. Many of the larger 

A-E filIlls in the u.s. have developed their own in-house CM caPlbility in 

re~onse to the gro\olillJ market for these services. ThUS, there are both 

qualified A-E filIlls and specialized CM fi.cms (like DDR) which can capably 

provide such services. Some construction firms am desi9l/construct firms 

also offer CM services. 

DDR's phased approach to familiarizin:r the Bjyptian con:ractors it worked 

with is considered basically the best way to achieve success in' any eXI;8ooed 

~ technical assistan::e program. The first phase of classroom instJ:Uction aId 

organizational studi~s of the respective company's manag~nt to structure eM 

into i.ts operations am, the secon:1 phase, of direct project assisbm::e on the 

job-site, worked rather well. Limitations were due to insufficient DDR staff, 
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the short tenure of thej~ contract, am the laDJuage barrier. This enq:basis 

on on-site operations is basically the best means of introducing CM in Egypt. 

To require Qtt on a total project level would be premature, where B3yptian 

contractors are solely involved. 

ibe effectiveness and efficien::y of 'lOlOIM (Trainil13 Office) in MCHAR 

was extensively looked into by the t'Jaluation Team. It was concluded that 

'lOfoOiM is the best OOE entity now existirg to promote am effect Qtt in the 

Egyptian construction industry. No other Ministry has a similar organization 

as well-qualified. febreover, the largest construction com:ractors in FJ:Jypt 

(inclUding Arab Cbntractor s, which accounts for over half of the construction 

volume) are part of the MCHAR. iOl'OiAR's staff, though few in nunDer, is 

competent, progressive, and deeply interested in·teaching and promoting eM. 

In fact, iOMCHM's training curricUlum currently irx:ludes the Qtt course 

material developed by advisor Q from the International Labor Organization (lID) 

(in 1980-81-82), but its application is largely academic. The trt~inirg record 

of 'lOMCHAR over the last 3 years is also impressive--some 700-600 personnel 

have been trained in various tedmical, economic, am managemem: subjects. To 

implement an expanded CM training program, IDMCHAR would require additional 

bilirgual staff and fuoos. 

lJly expanded Qtt technical assistan:::e program considered by USAID/cairo 

shoUld be essentially tailored along the lines of the DDR program and its mode 

of inplementation as noted above (excludirg the -traini.D3- component in the 

O.S. which was of little value). Ibwever, one of the primary· and first 

objectives of such a program smuld be to make 'lOMCHAR c~ble of teachi rg 01 

prirx:iples and practices on its own. Despite the lID and DDR efforts, IDMCHAR 

needs additional trainin:J' in CM techniques. Tra.inirg the trainer in this 

manner would then largely circumvent the laJl3Uage gap in getting the subject 

across. iOMCHAR's capability soould be develcped right at the outset and 

prior to undertaking classroom instruction for contractor's personnel. 
Instruction of com:ractor personnel would then be done by 'lOMCHAR staff with 

the continued advice of expatriate 'advisors. As contractor's staff are 

trained in Qtt prin::iples and practices, and they return to their re~ctive 
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canpanies, expatriate construction adlTisors would also join them for 
organizational studies and to provide direct on-the-job assistarx:e. '!'he only 
si91ificant conplaint by contractors on DDR's irptits was that their staff were 
not able to spend enough time with them at the work site. An eXp:looed program 

soould provide for substantial, if not fUll-time, adlTisory services by 

expatriate staff. '1bese services should also be spent on large projects, and 
at the start of the work, insofar as pussible. The duration of an expamed Ot 

assistarx:e program should span·'1 period of at least 30 IOOnths to have maximum 
impact. 

DDR worke.d with four public sector conpanies for the greater part of its 
contract, the private sector com~ny UDICD having dropped out early in the 
process. The number of corrpanies participati.rg in an expamed effort should 

be at least double this sampling - there are over 100 comPlnies tilat are part 

of MCHAR alone -- and in::lude the private sector. Thus, the program mic:llt 
involve, say, 8 PJblic sector cOIDI41Jlies and 2 from the private sector. The 

public conpanies should be selected from the tcp am middle-raD3e of 

contractors in MQIM. DDR's success was mainly attributable to thei! 
excellent staff; they had the right temperament, tact, am were well-qualified 
in their line of work. Similar eml,:basis on staff quality should b.e a 
prerequisite for aru new cOOSl1ltant. 
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VII. OOtCLUSIDNS AND RFXDMloENDATIO~ 

On the basis of the results achieved by DDR on this pilot project, am 

from the l'IDIlerous discussions with USAIIVQa.iro, GCE officials, DDR and 

2gyptian contractors' personnel, the Evaluation Team corx::ludes that 

Q;lnstruction Mlnagernent tedmiques can be successfully introduced in f'9Ypt. 

'!be CM seed has Lleen firmly planted but further ted1nical assistan::e is 

r~ired for: it to develop. Acceptarx::e of CM will also be over the long-tenn, 

5 to 10 years, but it is believed that siC}1ificant results would be evident on 

several discrete projects much sooner. CbnsEC,!Uently, the Evaluation Team 

recommends: 

1.	 That USAID/cairo consider an eXp:inded CM technical assistan::e program 

structured along the lin~s o:E the DDR effort (modified as noted in 

the precedirJ3 Section) and inplement it as soon as possible. It is 

roughly estimated that such a program, of 30 JOOnths duration, would 

cost approximately US $3.5-4.0 million. plus abOut 25 percem: in local 

currency. 

In addition, the Evaluation Team recorrmems: 

2.	 ~a t hen::eforth, all ~II>-finarx:ed construction projects undertaken by 

u. S. firms haw a Cbnstruction ManaJemerr requiremen:. Whether 01 is 

implemented under the total project management corx:ept, or under the 

3rd-party 'mode, the decision soould be on a case-t.ri-ease basis, 

considering the nature, status, and size of project. 

Although not specifically with;i.n the purview of this evaluationl1 but 

considered I.elevant to effecting greater economies on erJ3ineering and 

construction projects fincm:ed by AID, the Team also recanmends: . 
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3.	 That project designs by A-E firms be subjected to Value Engineerirg 

or value Analysis (basically the evaluation of design by a separate 

team of experts considerirg the furotion of the facility or 

process). 'l1le YF/VA team could be contracted for separately, or 

provided for as an irXleperXlent entity in the contract with the A-E 

design firm. (AID already has an Indefinite O1antity Q:>ntract (IQC) 

with a firm for VE/VA purposes.) 
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CbmlBny (ENGe) 

Head of all O>nstruct:ion Projects (EtI;C) 

MalliJ3er Misr Con::rete Develcpmeli: COJnP31'f{ 

Chaiunan, El Nasr O>mIBny for Civil Wcxks 

General Man~er for' Upper D3ypt (Eta) 

Chaiunan, SOCiete !gyptienne 0 'Entreprlse 

au.ef ErJJ ineer 
B>ard.HeJl'ber, Urban Develcpnent Cbmptny for 

Investment fa Contracting (UDICD) 

Director for Training and o>st COntrol 

(ODICD) 

.DWS/mpS (ProjeCt Officer) 

DRPS/UAD (formt.~ project officer) 

Dws/mps (project officer) 

DRPS/IWS (Senior Engr. Advisor) 



DOR'S CA!Rl TEAM O~IZATION
 

AS OF 15 MARCH 19~
 

Dr. Gordon Davis 
Mr. Farid F. raoom 
Mr. aI DJpree 
Mr. victor Jackson 

Mr. Robert Faulkende,r 

Mr. Ray Self 

Mr. James ftk:Cormick 

Mr. Timothy Tonyan 
Mr. Cecil Copeland 
Mr. Michael Davis 
Mr. Hafez Afifi 
Mr. Amr Hosny 

Mr. Ayman Abdel Wanab 
Mr. Magdy Mahmoud 
Mr. ltbustafa Koura 
Mr. Baliegh 

Principal-in-charge 
Director, cairo Office 
Associate Director & Technical Mgr. 
Associate Technical ~r. -Projects 

Associate TechnicalMgr .-l3ystems 
Analysis 
senior Engineer 

senior Engineer 

senior Engineer 
senior Engineer 
Chief of Graphics 
Systems 'Engineer 
Staff Engineer 

Staff Engineer' 
Staff Engineer 
Staff Engineer 
Staff Engineer 



lDR'S ENGINEER ASSIGNMENrS 

NAME 

Dupree 
Teen. Manager 
(, Associate Dir. 

Jackson 
Associate Tech. 
Manager 

McCormick 
Proj. Engr.
 

self
 
Proj. Engr.
 

'l'onyan
 
Staff Engr.
 

Copeland
 
Eng. Asst.
 

Hosny
 
Staff Engr.
 

Magdi
 
Staff Engr.
 

Michael
 

~ustafa 

Ayman 
Staff. Engr. 

PBQ1f.a1 

Irrigation Punping Stations 

Auto Strade 
Ductile Iron Pipe Plant 
Housing Project 

sadat City Hotel 
sadat City Visitors center 
6th OCt. City Sewer/water 
15th of May City Adm. Bldg. 
6th OCt. City Roads 
Housing Project 

Desert Road CAI/Alex 
Abu El saoud sewer 
6th OCt. City Roads/sewer 

Ras El Soda I II III 
Ras El Soda Housing 
El Alamein Road 

Ras El Soda I II III 
Ras El Soda Housing 
El Alamein Road 

CAI/Alex Desert Road 
Irrigation Project 
6tn oc. Infrastructure 
Ductile Iron Pipe Plant 

sadat City Visitors center 
6th OCt. City Sewer/water 
6th OCt. City Roads 
Abu El saoud Sewer 

Ras El Soda Sewer I II III 
El Alamein Road 

Ras In Soda Sewer I II III 
El Alameirt Road 

sadat City Hotel 
15th of May Adm. Bldg. 
Aou El saoud Sewer. 
Housing Project 

CXMPAN~ 

£l Nasr co. for
 
Civil works
 

Allam COmpany
 
Misr co.
 
Urban Developnent Co.
 

Allam Compc.ny
 
Allam Company
 
Allam
 
Allam
 
Allam
 
Urban Developnent Co.
 

Allam 
Allam 
S.E.D.E. 

Allam 
Allam 
Allam 

Allam 
Allam 
Allam 

Allam 
El Nasr CO. 
S.E.D.E. 
Misr co. 

Allam 
Allam 
Allam 
Allam 

Allam 
Allam 

Allam 

Allam 
Allam 
Allam . 
Urpan Development Co. 



"...

.! 

" 
oJ ·,..~ 

1i 

·~rJ .",!": 

-p, -
15 

:.:J'. 

" 

~NO.4 

ftIE MJtllSTRI' QF DEVEUlf'ItEHT. 

Ill' ImR 'IHTt:ItNATIOJ:AL 

...........  -".' :..~.~ _'~-:" ..,.. _ ~~_ ~ - ~~ "-::" 

1:.!=~ '::'!3 

• 

1.;" i.7':': \1: :":':-1' 
<., !".~.'-''':T 

';':::0 , 2 ,1!1B:! 

.. 

r.t:~. r"~::" 
!:::'.Lt·· 
".;.;c :. 

r ". 

.,:.~,~. >S,;;.~:'~~:.:J2,.:· 

'-, 

1·'·r.g~'T 
....A,..::, 

'''II:! 

A. EJIGC 1'1lCo.'EC:TS 

Il. cmca • CIllIG'AllJIS 

DIR!:::1' 'pllQt= 
IGIa ASSIS'rAN:E
'* iCuOli.~ 

.lid' I~ FEll :-iQR r APIt 1,!,,,,y JUN JII'..; AUG. I Sa' 'I' ,0:1' I NO\' I lite : JAlI: Fa.' ""'t! APIt " ""'1' : JUN ,i JUl. 1.U;! SEP I OCT..' ... - " ... -
-1 _6 -5 .". -) -2 -1 0 1 2 J • 5 6 1 II , 10 11 12 13 ,. 

,~L Jr.'AOllU~JOtJ • O\l:rALL DU~Rll'tlON ~ ~ .. J ' ~ ~, I ~'I I I _ I 
-------------------------------.------------------------------------------~_. 

.!i:~PC.O!' "~R.: i":'~.s 

... _"... -'~ ." 

.... 
I 

o_'i 

:" ! :2 

,~. 
.' 

"0 o. 
J'.~ .., 

.......; ;. 
", , 

0°: '~. ··i 

'. '.. .~.. : 

/'.,..\j
:.,'. 



CRITICAL PATH t-EmOD (CPM) ILLUSTRATI~ 

(i-j node oc:nputi.n:J) 

tQE. TABlE 

!:j Nu'tiJers Act:i:vity Description Days Duration 

, 1-5 A 5 
5-6 B 6 
6-7 C 5 
5-8 D 8 
8-6 Dmttri 
8-7 E 2 
7-10 F 4 

ktivities B and D nust be finished before C can start. 
B takes 6 days and D takes B days. 

BASIC ARRCW DIAGRAM 
(22 Day Job) 

( Activity) 
(Duration ) 

TIME-SCAIE ARIOi DIA~ 

0/1,1" ./ 
" 

ktivities A,D,C" and F 
at'e "critical" since 
they have no "float" 
tine. 



P~CEIENCE DIAGlWMING ME'IHOD (pI:M) 

Assigns one .nl.lTlber to the activity itself and simply lists all precedin~ 
activities - easier to update and revise than the i-j oode netOOd. 

PRECEDING ICrJ:V'I!r'l 
N:rIVITY NO. ~ NO. IESCRIPrIOO 

1 A 

'2 1 B 

3 2,4 c 

4 1 D 

5 4 E 

6 3,5 F 

PRECEIENCE DIAGAAM 

~--_.._---~---------.j 


