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SUMPNAEY
 

This report represents the results of a study conducted by the Research 

Analysis Corporation during November and December: 1967 for the Office of 

-* ) Engineering of the Agency for Tnternationa. Development (AID). The study 

descr,ibes the capital projects development process and the,"Inputs required 

of the AID engineer in the process, identifies significant deficiencies in 

both the proc'"ss and the AID engineering function, and recommends"an' alterna

tive process. 

The capital projects development process is described as consisting 

of six phases: project identification, preparation of application review 

of applications, authorization of financing, financing agreement and imple

" " mentation instructions, a-,d implementation and monitoring. 
The engineering inputs, for the process'?-:-e discussed in some detail. 

These include the informational.ocontent required from the host country in 

the application for assistance..the judgment of whether or, not the project 

is feasible, the summary of the project-in terms of nature, size, etc., the 

various engineering plans required, the determination of technical and 

economic soundness, informati6n required Tor review of application, and 

others. 

The significant deficiencies noted are: (1) inadequacies within the 

manual orders; (2) e-rly loan commitment;,,(3) eartly reasonably firm estimate 

- of cost (4) early heavy engineering effort; (5) lack of definition of 

, inputs required and of the time and way in, whicAID becomes involved in 

the project identification step;. (6) lack of a method 'bor assuring that 
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Projct :i.mj]nmtati.on repocrts are UNt youd andi ren..i.l action taken in 

a Limely mann:r; (7) lack of an evaluation t m in th. procuz.,; and 

(8) Iae3. of Io :ical and sequential. structuring of the decisions required 

in the proce:. 

Thu alternative proces ugeat(:ued is one w./.i('. MQ:i 2c'the followinLr,
 

six logical phas es icr a develorment ppree.: (1.) 1lnALi f.Naion of 

activity pos:ibiiies- (2) prcjec( dafii on; (3) pr,oject dsiFn and. 

planning; (4) final r.:viaw, for .[ancin;. (5) projec te:L.itaton; 

and (6) project evaluation. The type of input re:quired for these six 

phases is discussed in some detail..ong with possible difficulties or 

questions that should be studied further for better resoluh:ion.
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CiiAPIIEBR I
 

IPNTROJ1UCTO1:
 

The Agency for International Dve moynt (AID) has major responsibility 

for adm:i.nistering the foreign ac cistanee program of' the United States. The 

program provides assistance to d~vuLopi.nig nations in the forms of program 

assistance, technical asistnce, e and :pi.ta. assian ce. 

Thisn reljut de ribes t.i findings, reccc; eicia~ions, and related 

analysis of a study conauctuced at the Rseurch Analysis Corpo-ration (RAC) 

on the deve Cloprmei process for c'ap.itol asaistance pruja.cts. AID capital 

assistance projects irelude tho exenanion or esi oal.i .mcnt of capital 

facilities o2 financind institut.i ons finanpoc whoJ 1y or pa rtl y by AID. 

This study cons:idars cnl.y ra:iial facilities. Each capital projee, filol 

the time it has been id a _fj.ied as a potntial project to the time construe

tion has been oomplated, reqUir-eS a numb1er. of' activiti[es conducted] by numrous 

parti es to the loan. These activt ies comprise the developme, process. 

The part:i.es participating in the project development are mo sion directors, 

AID loan officers, ln..yers, eennomists, anO enginee as well as the agent 

of the borrowing country, consulting eng:i.nacrs and construction c-nractors. 

This study has focused on tho All) enginaer"s role in cat.al projeet 

development . The purposu of the study is two-fold: to describe the 

capital projects development process identifyi ng the inruts ruquired of 

the AID en.Lner, and to identify problem areas in the process c)r in the 

enineetin, function and reec .!mand improvements. Tle approach used is 

illustrated in Fig. 1. 
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OUTLINE OF STUDY 
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Documentation 

_ aysis 

Interview with 
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GEiRAL Hi-LOSOPHY A]M APPITOACHI
 

The AID role :is to ensure that the 1oreign Assistance Program is
 

aoundly concelvi und effic:iiently %plemynted althourzh reslansibility 

for the lir:.pW.lir rosts with the borro,,r/grantue. AID is responsibleTMtction 

for alvj cQ reviw., ap!OV:a.J anid hO}t i a to assure: ic and techniton} eoon 

CC'o., d,.nVunli-


conform-ance' ti statutony rwqiti,"cs , 


cal sou J]r'' ; eo 'bstOil to r O :;',ul, , cons ,stency ;.ith oli cy, 

adequite p..u ing, availabili t.y of 

financial andv1 othi, rL olUMPcS, and SOOC.:ss .lcvinpt0on of the projrCtS. 

The borrow,:,a/;ii-a.e is ru3puonzble or project foylL.. olinand mlementationI 


and .i requircd to hae AID approval of the choice of all consultfing and
 

superxvi sory en.i ne ring sevvi ces and con.truct.ion contractors.
 

The basic approach used in the process is that: (1) the borrower/ 

grantee is pri.trily respoYnsib1o for assuring that required professional 

servi ces are pr.uJ dd for planning, dcevlopr..nt, constructi on, and op~e-t'ia 

of the project (AID provides advice and assis'ance in dfin ins; requir.:cO ts 

and outlining possible muthods of meeting th.m but odinarily .i..l not
 

participate in the preparation of fhasibi.!.1 ty studies, or de!:3Cn, construction 

or supervi.sion of construction); (2) an eni -ocring firm :mn;oy-, by thn 

borrower/grantee to do design, pr urrr, plans :nO, supci ficatio . and super

vise const ucti or i.s gen.ra.l.y auqu>co; (3) con.ti'ction is normaly to 

be underta:en through a bor'ov,.'Ur et., con.a,t with- U IOWA.'>a te consiructi;on 

firm; and (0) pre.liminary er,{ nevanIg in the plannl: and feasibil.ity stv., 

is financd by th apit icant or AI]) (loan or grant) whi t teasiveorf aad. 

construction services for proje-t execution jay be financed by ASD :Loan or 

grant.
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Ito Ay!>(ncy is oranIv' in'':2t2ive rcV,]onal Whiih are the1o bureaus, 

n ,ineo''ucs which inc0ud th OU'C
 

of ]iigincocei e:;, the~ c.lwloji Coons Is tin O:1 ofca Rncu c2::nt, JI) nME
 

the Ot'fice' of ]P.UPS and 'ITC'rc,.m CdU:IINCLICU1, i nd utig . 'Thn head of
 

the Ageney Is , N win
; Lr.!aito Ks ie'ort.in; to hm fit.vc As:i:.ss -ant
 

Admnini s fraturs,. 0a.c, :fwhich has Md0.;1.strat.i.ve resplnsib ili ty for a
 

regi on.
 

The regoi'l bcu1'Cau.s a i rid eprinI],:11op ratin' nits which aidminin I s ter 

the fbirci gn a5:iss nce pio arau indl parts of the world. There are 

bureaus fo' ,.tin Auarl:v (IA)cl.- ]:or Fast and South Asis ( :LA ), Est As.ia (:A ), 

Africa (AltI:) , -n'] M (Viet) ,¢c:aus, of thIe sp -c ia.c .rating a I:rgeviandPUI:1 

ments of the Vilet i.si ro ra',r Ms bureau has n1ot. be'ni conso;ideid n.the siuciy. 

The 0.inroi0,2 I( C'o.mflUn"oI ty within the A ency eons.i sts of three typus of 

engineers - the central engineers, the rcgi onal or bureou e'gneers, and the 

mi ssion engineers. 

The central engineers are organized into the Office of Engineering, 

which is headed by the D)irector of Enrgineering. le serves as the Agency's 

pr:incipal erQgSneei,: advisor and ,eports to the Admini:strat or . The o'fJce! 

provides encr ,_'. counsel to the Adninistrator, formulates polj cies 

standords, and practices for engineering aspects of AI)-financed captdial 

projects, and supports the staffs of the regional,engineer:ing organizations 

(,,o PO ). 

Each region has its oni staff of engineers. The staff includes the 

bureau cngi neers who are in Washington and the field eniince's who are on 

assignment in the various countries in which AID programs ex:i.st 

6 

http:Md0.;1.strat.i.ve


The buireau engineers have similar functions as the central engineers except 

at the regional level.. 
 They advise the regional administrators and formulate
 

specific policies and standards within overall Agency guidelines for their 

regions. In addition, the regional staffs usually represent specif'ic 

engineering skills which are required in evaluating and dealing with the 
engineering aspects of the aid program.
 

The field engineers are assigned to the various coutry missions 

and provide engineering support to the mission director. 
Their general
 

function's are to oversee the engineering aspects of the aid program as
 

well as to provide their expertise in assisting in the preparation of project
 

applications and facilitating the development of capital projects.
 

In most a:ircumstances none of these engineers is actually involved
 

with captial projects as operating engineers in the sense of designing or
 

- constructing projects. 
They primarily represent AID's interests as an
 

agency involved-in economic development through the financing of projects.
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CHAPTER 2 

TIE CAPITAL DEVELOPrENT ASSISTANCE PROCESS 

The purpose of this chapter is to provide a background for the:
 

analysis of' the role of the enrgineer in the "implementation of capital
 

projects. The existing development process as set forth in the Manual
 

Orders is described.
 

The development process as can be understood from the Manual Orders
 

consists of six steps: project identification, preparation of application
 

for AID assistance, review of applications, authorization of financing,
 

financing agreement and implementation instructions, and implementation 

and monitoring. These six steps are illustrated in Fig. 2.
 

The first step, identification of' activities, is to define potential
 

projects which are likely to offer the most economical and feasible
 

opportunities for fostering economic growth and for carrying out the
 

AID assistance strategy. The objective is to translate broad strategy
 

goals and plans into specific activities. While AID, in the form of
 

the country mission, may advise and take some initiative in this step 

the fundamental responsibility belongs to the borrower/grantee. 

Preparation of the application for AID assistance is the responsibility
 

i Gidance for preparation of the applicaof' the potential borrowrer/grantee. 


tion is contained in M.O. 1232.1, 1233.1, and 1234.1 
(l,easibility Study
 

Application).
 

The applications are then reviewed,y AID. 
The review of the request
 

is divided into a preliminary review and an intensive review. 
The preliminary
 

review, undertaken by the Mission or Regional Buredu, 
 has as its purpose to 

' determine whether the specific activity warrants commitment of resources for
 

'"48 
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detailed examlnation of its merits. This review focuses 'iarilyon 

four considerations: (1) the merits of financing the proposed ectivity 

- in- the- light of-the overall US~sta t :.' tEe-couiitry d 'the aJti TJihfi.... 

= activities which AID .might otherwise finance; (2) the consistency of the 

proposed capital activity with the applicable statutory and AID policy 

criteria for financing capital activities; (3) the priority attached to 

the proposed activity by the government of the country concerned; and 

/ (l) the identification of obvious deficiencies in the content of the 

application. 

If the preliminary review leads to the conclusion that the project 

merits detailed consideration, a request for intensive reyiew is submitted 

to the Regional Assistant Administrator and the Capital. Assistance 

Colmnittee. The objective of' this review is to develop specific recommenda

tions as to whether AID will or will not finance the project. In this 

stage the technical, economic, and financial details of the pi:.,posed 

project are examined in depth. The intensive review results in submission 

to the Regional Assistant Administrator'tof a Capital Assistance Paper 

recommending AID financing or denial of'financing. If the project is 

recommended, the various steps in implementation including design, prepara

tion of proposed specifications, bid documents, and construction, are 

described. 

The fourth step is the authorization of the financing. This decision 

is made by AID and is based on-the Capital Assistance Paper, the feasi

*i * bility study,, the application, and reports from the Development Loan 

,.7 ComamitLee, the National Advisory Council, and the Expoft-Import Bank. 
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The information from these sources specifies the availability of monies and 

whether the application and prospective cap:ital project satisfy the 

statutory criteria. 

The fifth step involves the capital assistance agreement and the 

iimplementation letters. The agreement and negotiations leading to it 

provide the legal foundation for the mutual obligations relat sd to 

the agreement and during the development of the project, letters of 

implementation are issued. These are instructions to the borrower/ 

grantee as to how to perform his obligations and obtain the necessary 

AID reviews, approvals, and lines of credit. 

The final step is the implementation and monitoring. The actual 

implementation of the project is primarily the responsibility of the
 

host country. There is AID surveillance to determine that the physical
 

and financial progress is consistent with plans, schedules, and
 

arrangements made to carry out the project, that the project is proceeding 

with due diligence and efficiency in conformity with sound engineering, 

management, and financial practices, and that the implementation is being 

carried on in compliance with the terms of the Capital Assistance Agree

ment and subsidiary undertakings.
 

Based upon interviews with members of the regional engineering staffs 

and loan staffs, there is the impression that the development process as 

executed i, based only partially on the Manual Orders. The reason is
 

'that many things are not explicitly included in these guidelines and
 

in other .cases they simply are not clear. For example, the relationship 

between the feasibility study and the capital project and the various 

reviews described above is not clearly defined. Apparently the applica

tion and review procedure precedes financing of both the feasibility 
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CHAPT-ER 3 

ENG.~.ThEERING II TJ£ 

The purpose Pf this chapter is to discuss the ngineering inputs 

.. required for ,the Capital Development Assistance Process described in 

Chapter 2. The inputs described in the various Manual Orders are presented
 

and inconsistencies highlighted.
 

The basic approach to AID activities in the engineering and construc

tion area and the base for detailed procedure and activity,guidelines are
 

contained in Manual Order 1221.1 Capital Projects: Enineering and Construc

tion Considerations. M.O. 1221.- is inconsistent with other AID doctunentation, 

i)' that it does not relate the engineering activities to the capital projects 

process described in M.O. 1201.1 and outlined in Chapter 2 of this report. 

-.Instead it states that consideration of engineering reqirjements is divided
 

into ttwo phases, (1) the preliminary planning and feasibi?,t - study phase 

and '(2) the project eecution phase. It then immediately adds that the
 

feasibility study is a fundamental docunent in the project approval process.
 

It is, however, unspecific 
as to how these two phases are related to the six
 

phases discussed in the other MnualjOrders. As best as can be'ascertained 

the preliminary planning and feasibility study stage described in M.O. 3221.1 

begins with the Identification of Activities and runs to or through Authoriza- . 

tion of' Financing. At any rate, the remainder of this chapter presents those , 

engineering inputs required by the M.O.'s for the Project Identification,
 

Preparati n of Applicaticn, Review of Application, Authorization for 

Financing, Financing Agreement and Implementation Instructions, and.- . 

Implementation and Monitoring phases of the Capital Development Assistance
 

Process.,
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PROJECT IDEN~TIFICATION 

,, None of' the AID documfnnts 'relativeto the capital assistance process 

deal specifically with engineering activities in the projeect identification 

*' 

phase. Ref 

projects must 
nce is, however, made to the statutory requirement'that 
be economically and technically soundhe Guide to 

Engineering, Management and Technical Consideration Section of the M.O. ts 

where therequir!d contents of a capital assistance application are cross 

referenced. These references, however, cover the complete analysis required 

to determine whether a project is to be financed. They thus involve engineering 

activities which are clearly inappropriate to the project identification 

phase of the process and which obviously are not undertakenat this stage. 

. It appears that the engineering inputs at this stage of the process are 

li.ited solely to rouh.. judgments as to.whether there are obvious technical 

problems associated with a project which i.% likely to make it inappropriate 

for undertaking. 

PREPARATION OF APPLICATION " " 
.! - . 4 . - _- 4. 

Far more documentation is available to provide guidance for this 

* phase of the process.. 'Three M.O. Is deal -with the aplication for AID' 

assistance in connection with capital projects and two MO.'s cover the 

detailed informational content of the application. The former is discussed 

first. 

Aplication(.cr AID Assistance . . , _.' 

M.O. 1231.1, Capital Assistance: Preparation ofApplications, refers 

i to M.O. 1221.1, Engineering arn Construction Considerations, and M0. 1221.2 

Fasibility StudyM -anual,as containing the-instructions for the detailed -

information r -eA"dto be contained in applications. The M .0. then spe-ifies . 

that responsibiity for preparation- of capital assistance aplications rests 



with the borro0ier/g~antee and that AID assistance shotild. n1rm'1 11" ly be limitd " 

to advice and guidance on the planningand content of applications. The 

possibility fAID p~ari pcipaionr. in thei-oac~ draftingof~o otnria

in connection with the application is, however, recognized. Beyond t~lis it 
j;,,does not discuss engineering inputs.
 

M.O. 1232.1, CMapita.l Project.6 A;pplications, contains a check list 

and discussion of matters expected to be covered in an application. It
 

requires that a feasibility study accompany an application and, like M.O. t1231.l
 

refers to the Feasibility,Study Manual as containing a detailed statement of
 

requ ' eraents for an applic.qtion. It adds nothing specific to the Manual and, 

at least insofar as engineeringirequirements 'are concerned, only repeats the 
general statements contained in the anual. 

1M.O. 1234.1, Canital Assistance: Feasibility Study Application.
 

- outlines the information required to be included in applications for
 

feasibility studies. 
This includes a,'short summary of the project in terms
 

of nature, size, location, estimated cost, and present status; 
a short
 

description of prior studies; 
and a discussion of the relation of the
 

project to the economic development of the country. Also required is a
 

S . "description of the procedures proposed to be used for selection of -and
 

contracting with engineering firms 
A 

to be employed to make the study"
4 444 

44* 

(underscoring supplied).
 

Informational Content of Ai.ication for AID Ass'istance
 

Manual Order 1221.1 Engineering ,and Construction Considerations states 

that the feasibility study is a fundAiqental document in the project approval14.0M~further( stae .....
 

process. Thi M.O. .ur ..
sates that the purpose of the feasibility study
 

' istt demonstrate he economic and technical soundness of the project and
 
i for a aoablynab y,.irm,fof cos
to rovideithe iibasis:fo 
 estimat of thethe cost T'hese44 :,li:i[i,


J'4
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findin., are related to the provision. of section 611 of the.Fore-ign Assistance. 
Act which requires that engineering, financial, and other p anS n, essury to 

carry out the project and a reasonably firm estimate of cost shall be
 

.c9mpleted a or
before loan grant agreement is made. This section, ind also
 

the 196 3Foreign Aid Apropriatio..s Act, reuires 
th-.t plans -,)r projects 

involving the developxment of water and related laik 
resources must meet the
 

standards and criteria set forth in the statement of "Policies, Standards,
 

and Procedures in the Formulation, Evaluation, and Review of Plans Use
for 


and Development of' Water and 
Related Land Resources." approved by memorandum
 

of.the President dated ,ay 15, 1962, and 
published as Senate Document No. 97. 

The M.O. further provides that to meet these requirements, feasibility
 

studies should contain: 

1. Engineering plans which include: 

a. .reliminary investigations and surveys sufficient to identify
 
allsignificant technical problems, establiih the location of theproject, and 

fix those general criterita and standards of coistruction which will have a 

majol' effect on the final cost; . .
 

. .b. Justification for the. specific location, criteria and
 

standards recommended, as compared with available alternatives;
 

c '. Preliminary designs,,in sufficient detail to permit a 

reasona~bly accuratp,' stima e of work.quantities;. 

d.. An analysis of the construction operations in u-fficient 

detail to provide a sound basis for the-cost estimate. 

2. A cost estimate, based on preliminary designi carri(-i only
 

the point necessary to ass're that all factors
to significantto the total 
cost of the project 'have beertaken into accounlt. 

......... 
 ".,.. :' '' , :• . . -:i:::S...• < ii :- :i:;. 
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3. Benefit-cost evaluat--&-us foN- hydroelect,.Jic powe'r, agricultur.e
 

and irrxigati6n, port development, and water and sewerage projects.
 

-Finally, -the M.O.-provide 'thiutjiro"JertU4~~~i&I~~~d 
specific plans for project implementation covering such items as prJ)vision. 

of professional services for detailed design, procStzmert construction,
 

and initial.-:-erati'on, and time scheduling.
 

M.O. 1221.2, Feasibility Studies, Economic and Technical Soundess 

Analysis, Opit l 
 ,oects (referred."o as The Feasibility Studies Manual), 

lays down thie basic guidelinns for the content and conduct of feasibility 

studies. The purposeof analysis made possible by the foasibility study is 

stated to be to permit "an evaluation, based on the integrated results of
 

engineering, financial, economic, and other studies, of the advisability of'
 

undertaking the project." It is stated as being designed to permit a clear 

cut -xposition as to why, "as far as tchnical soundness and the economic 

benefits and costs are covered" the project is sound. . :
 

.This Manual Order, like M.O. 1221.1, relates the feasibility study to
 

the statutory requirements for a finding that a project is economically and 


technically sound; 
for the completion of engineering, financial, and other
 

plans necessary to carry out the assistance; and for a.reasonably firm
 

estimate of the cost to the U.S. of -theassistance before a commitment to
 

finance a project is made.
 

Afte.': 
laying this base the manual then deals with criteria for 

Sdetrrmining soundness and the informnation required for making the necessary 

determinations. 

With respect to teclmical soundness it provides that a project -will 

be considered technically sound if:" (a) all pertinent technical aspects of 

~ 4 'V -~4 ,,4 4 :." ...: "-'i
. 
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the project have been, taken into account An the analysis; (b) the planne.d 

construction or procurement conform to accepted engincering standards and 

practice;. aed .of. . the..projectis as low ax, any-oi-hr
 

reasonably available alternate 
which woul~d produce the intlended results.
 

With respect to the requirement for, compleed iplans the manualj
 

provides that with respect to engineering plans there S ould be provided:
 

1. Preliminary investigations and surveys suffic iet to identify
 

all'significant technical problems, 
 establish the location, and fix those 

"general criteria and standards of colIstruction which will have a major 

effect on the final cost. ' 

2. A 	justification for the specific location, criteria and standards 

recom ended, as compared with available alternatives. / 

3. Preliminary designs in sufficient detail to permit a reasonably
 

accurate eIstimiate of work quantities. 

4. An analysis of the .construction operations in sufficient detail 

to 	provide a ,sound basis for the cost-estn.,ate. 

The manual then whichlists the subjects ,on information must be 

submitted and ich, iust be qn.mlyzed for all types of projects. Insofar 

as the 	 a concerned, these include the following: 

I1. Present Status of the P1rJect (if applicable). The present status 

of investigations, survey,s, borings,' zngineering design, extent to which con

.truction contracts have been awarded (Jocumiented by tabulations and evaluations 

of principal bidts 
,: - .- : - :~~ 

thus far i9eceived), w'hether such awards were based on inter.I 
 . . ...	 ...
 

national bidding, and the progress of physical construction 'to date. .' 

2. Construction andFunding Schedules. 
 Planne cnstruction schedule,
 

broken fom by major items of the~project, in the form of a bar chart,,I 



with explanatioils. Schduc pf anticipated expenditures in foreign and 

local..... crnce. (Precurement and delivery schedules for equipment 

shuld be included, or shown in asuppcment. ) 
'~Engin~ering Services. Plan for obtaining necessary engineering 

sevicces foy final design, preparation of specifications, preparaion of con

"K 

tract documents, evaluating bids, awarding contracts and supervising con
struction, including expediting, inspecting, and testing and reporting. 

Include mention of any special consultants, and responsibilities to be 

assigned to tlem. 

11. Procurement of Non-Local Items. 

items of materials, supplies and equipment, 

Planned procurement of major 

recognizing current U.S. 

restrictions on source. 

5. Constructlion.part'iularl as to "or Planto for performance to carry out the project,tesup....lie 

particularly as to: work to be done and..materials and equipment to 1e supplied 

by Applicant; work to be done by equipment suppliers; work to be done by con

struction contractors and type of contract; proposed methods of obtaining bids

and awarding contracts: provision for bond for satisfactory performance; .7> 

availability of technical, skilled and unskilled construction labor; avail

ability of competent local subcontractors; local laws and regulations per

taining to import 'duties on personal property of contractors' personnel, . 

personal income taxes, security requirements, visas, etc.; laws and regulations 

. § 

"F". 

S 

U 

pertaining to contractors, paynents, local taxes on contractors' operations 
,•::, 

'and earnings, 
and transfer 

of,dollar earnings 
to U.S. 

After listing the requirements for all projects the manual t.. 

prescribes special requirements for particular type projects, i.e., industrial, 

electric power, agriculture and irrigation, mining and extraction, port 

development 'or storage, aviation ground facility, telecommunications, highway, 

i~:!; U'i. 
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t7n ..icpal street and stmunicipal water aV'c ewmt.age, railroad, 

91nd school or hospital projects. The' spoci.t cngineerin- requirenents set 

forth for industrial projects are typical of the type of ;requirements sot 

up. for all projec(ts and are in-luded here as an illustrative example: 

ENGINEERTING ASPECTS A-1D TECIICAL SOUITDflESS 

A. Desi,.n
 

Plant layout including storage for rai, materials and finished products

and provision for possible expansion.
 

Tie-in w.rith transportation systems.

Types and size of m.ajor installed equipment items and structures,
and justification of tlie selection of units and processes.
 

(Avoid both obsolescent and experimental technology.)

Function performed by each major unit.
 
Prooess flow sheet.
 
Auxiliary capital equipment (standby, spare parts, transport,


materials handling, etc.). 
Patents and licenses involved.
 
Planned capacity and build-up of output after start-up.

Estimated output as percentage of' plant capacity for each of first
 

five years .of operation.

Anticipated use of consultants on special phases of final project
 

design.
 
B. Utilities Available or to be Provided
 

Requirements, source, availability, cost and reliability of all'
utilities. Pertinent data on each system, and reason for
 

: selection of source in each case, including comparison of

advantage of purchasing against in-plant production.


Power requiirement in peak hW demand and annual KWH consumption,
 
initial and future.
 

Electrical system 
 shoem by single line diagram covering major power 
Uses.
 

Fuel for heat, steanm and plant processes.
Water balance of the plant where applicable. Problems relative to 

9 

water treatment, disposal of effluents (liquid and gaseous),
including any -whichmay be noxious or dangerous.

'ansportation facilities for rawt materials and finished products.
 

C Materials for Use'in 4'anufacturing ',,:cesses 

Quantity, specifications, source and availability of raw and semi
'. finished mater'ials. 

:;:Proven reserves in case o- minerals.
 
If -e ...processed it-als are to be obtained from another plant


'evaluate the techinical and economic soundness of such plant. 

.'" 
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Estimated cost-, possible cost vaarlatons, dutos,,ycustomaypreliminary agreements on price and delivery and details of.any contracts entered into f~r supplies and major raw 
materials . 

Available facilities for handling and storing. 

D. Plans and Specifications

,'roJiminaryplans for all construction Work in sufficient detail to
permit calculation of workquantities.

Outline spcifications for equipment and construction defining
particularly those standards of quality which wild have asignificant effect on the cost of construction, with specific
justification for any unusual standards adopted to conform with 
local conditions. 

E. Construction Labor, Materials and EauiPment 

Manpower requirements and availability,, including skilled andunskilled labor, and technical and supervisory personnel.
Local availability of cement, steel, aggregates, water for concrete,

building .stone, lumber and other construction materials.
Types of construction equipment required for the work, indicating

what is available locally and what must be imported. 

F . Special Construction Problems Foreseen 

2 

" i 

G. 

i-

Climatic conditions, especially time and length of wet and dryseasons as they affect construction schedule and equipment use. 
Necessity of keeping an existing plant in service. 
Time" required to obtain delivery of imported materials and equipment. 

Plan for Execution of Pro.ject '" 
General construction plan.Pr oosdrmethods of'e viont (s eC at r ID':' :.. 

..Propsed methods ofcontracting for engineering, construction, and
construction, supervision (see Chapter I).

Tests to be performed on completed plant. 
Engineering and construction schedules (attac ed). 

H Operating Organization and Quality of Management 

Description of organization which "i nage th busivess n super.... ~........ h - maa elh :b s p s a'nd s'uper-i.' : 
vise its operation accompanied by organization chart, present
and projected... 

euied nuber and qualifications of management and technical employees.
reriencerecords of available key management and technical personnel.Number, qualifications- and availability of required operating CMiployees

Plans for recruiting and training.
Provisions for competent management and. maintenance throughout the 

~ ~ life of the proposed loan. 
;1; 
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I. Overall Technical Soundness
 

Justification of selection of location for project.

Proven reliability of plant processes and equipment.
 
Superiority of adopted processes.

Analysis of any adverse factors and measures to overcome them.

Assurance that plant described will produce the quantity and quality


of products specified, on a continuing and dependable basis.
 

Finally, the manual includes a number of annexes which establish
 

further guidelines for the submission of information.
 

REVIEW OF APPLICATIONS
 

The criteria for both a preliminary and an intensive review of
 

capital assistance applications is established in M.O.'s 1241.1 and 1241.2.
 

The preliminary review is directed toward determining whether the project
 

warrants further detailed analysis with a view to financing or should be
 

rejected without further study. 
It is also directed toward identifying the
 

deficiencies in the application. 
It is not intended that the review include
 

detailed analysis of the economic, technical and financial data contained
 

in the application which is required to be accompanied by a feasibility
 

study. There is no 
specific reference in the M.O.'s to engineering inputs.
 

By inference, review would include a general examination for engineering
 

problems or deficiencies.
 

In the intensive review phase engineering analysis, based on the
 

considerations outlined in M.O. 1221.1, includes:
 

Identification of the items to be financed.
 

Examination of possible technical difficulties.
 

Evaluation of the completeness of feasibility stud 
 .
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Determination of method of costing and appraisal of the reliability
 

of cost estimates.
 

Site selection.
 

Assessment of availability of raw materials, supplies, transporta

tion and power.
 

Adequacy of relevant supply contracts.
 

Availability of labor.
 

Based on this analysis a conclusion is reached as to the technical
 

feasibility of the project.
 

The intensive review phase includes preparation of the capital assistance
 

paper which serves as the vehicle for a decision to finance or not to finance
 

the project. 
The engineer assigned to the project committee is responsible
 

for preparation of a section of the paper dealing with the engineering
 

considerations outlined in the preceding paragraph. 
The paper must also
 

include a plan which outlines (1) the anticipated engineering, construction,
 

and other procurement arrangements; (2) the division of implementing actions
 

as between the said recipient and AID; (3)engineering and construction
 

schedules; and (4) a schedule for meeting conditions precedent to disburse

runt.
 

AUTHORIZATION OF FINANCING
 

The formal authorization of financing is based on all the analysis
 

performed during the previous stages and no additional engineering activities
 

are involved in it.
 

FINANCING AGREEMENT AND IMPLEMENTATION INSTRUCTIONS
 

The financing agreement normally sets up certain conditions which must
 

be met before disbursements will be made by AID. 
These usually include
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(1) a requirement that before the first disbursement is made, AID must have
 

approved a contract for necessary engineering and other consulting services;
 

and (2) a requirement that before disbursements are made for other than
 

engineering and other consulting services AID must have been provided with
 

and must have approved (a) final plans, specifications, construction contract
 

bid documents, cost estimates, and specific schedules for carrying out the
 

project; and (b) an executed construction contract.
 

The implementation letter which should accompany the financing agree

ment gives specific instructions to the AID recipient as to the implementing
 

actions listed below and as to requirements for AID review and approval:
 

a. 
Provision of consulting engineering services.
 

b. Preparation of detailed plans and specifications.
 

c. Preparation of bid documents.
 

d. Arrangements for construction.
 

e. 
Master lists of equipment and materials required.
 

f. 	A time phased plan for development and/or construction of
 

any required ancillary facilities.
 

g. Working plans and schedules.
 

h. Progress reporting.
 

IMPLEMENTATION AND MONITORING
 

The Manual Orders provide five minimum AID steps which require
 

engineering activity:
 

a. 
Approval of proposed engineering firm and contracts for engineering
 

and other professional services.
 

b. Approval of bid documents, plans, and specifications,
 

c. Approval of construction contract award
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d. Review of progress reports.
 

e. Site inspection.
 

The steps required in the procurement of engineering and other
 

professional services are stated to be (1) publication of notice; (2) pre

selection of firms; (3)preparation of request for proposal and solicitation
 

of proposal; (4)selection of AE contractor; and (5)negotiation and execution
 

of the contract. The AID Captial Projects Guidelines establish criteria for
 

approval of the firms providing engineering services which relate to the
 

experience of the firm and the personnel proposed to be assigned to the work.
 

Information required to be submitted for AID approval of contracts includes
 

a detailed breakdown of the cost and a statement of the qualifications of
 

key personnel.
 

The steps involved in the procurement of construction service and
 

major equipments are stated as including (1) publication of synopsis; (2) pre

qualification of bidders; (3) issuance of bid invitations; 
(4) selection of
 

contractor; and (5)execution of the contract. It is stated that the bid
 

submission must break the project down into appropriate components with a
 

costing of each. In the review of plans, drawings and specifications, AID
 

is concerned to insure their consistency.with project requirements, the
 

appropriateness of the level of design, their completeness and that they
 

are so drawn as to permit maximum competition among eligible firms. While
 

the instructions to the AID recipient as to information required to be
 

submitted for review of proposed awards and of the actual contracts are
 

laid down, there is no statement of the purpose of the AID review other
 

than to state that the contract must contain certain provisions and be
 

totherwise satisfactory to AID."
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A fairly extensive system of progress reporting is established which
 

requires periodic reports on engineering, construction, and/or procurement
 

and financial progress. A final completion report is also required which
 

is designed to include a listing of the project, explanations of significant
 

delays in completion and of inrreases in cost during implementation, and
 

comparison of actual completed cost with estimated costs. (Analysis of these
 

should be a function of the AID engineers.)
 

Site inspection by AID engineers are also conducted from time to time.
 

These are performed to satisfy the AID engineer that the project is conforming
 

to accepted engineering standards and specifications.
 

The Capital Assistance Committee has the responsibility for verifying
 

that the agreed upon conditions precedent have been fulfilled. Responsibility
 

for the actual monitoring of project implementation is not clearly assigned
 

to individuals of either AID/W or the missions (M.O. 1264.1).
 

The existing process is summarized in Table 1.
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Table 1
 

EXISTING PROCESS
 

Step 


I. Project 


Identification 


2. Preparation of 

Application 


3. Review of 

Application 


4. Authorization 


5. Financing Agree-

ment and 


Implementation 

Instructions 


6. Implementation 


and Monitoring 


Purpose 


To identify a specific 

project for financing by
 
AID, e.g., a housing de
velopment at a particular
 
site in the country
 

To prepare the financing 

application and attend-


ant documents for sub
mission to AID
 

To review application in 
context of other assist-
ance programs and with 

respect to other sources
 
of financing
 

To authorize loan or 

grant for capital pro-

ject 


To establish the legal 

basis for AID financing 


and the related obli
gations of the host
 
country
 

To develop the project 

through completion 

including design and 

construction; to 

assure consistency of 

work with agreements
 
and implementation
 
-i nz+"iir,-I-

Major

Responsibilities 


Host Country
 

Host Country 


AID 


AID 


AID and 

Host Country 


AID and 

Host Country 


Information
 
Required 


Instructions on 

filing application
 

Application 

Feasibility Study 

Recommendation on 

Financing Capital 

Assistance Paper
 

Authorization 


Loan/Grant Agree-

ment
 

Results
 

Loan/Grant Application
 

Recommendation on financing
 
to the Administrator
 
Capital Assistance Paoer
 

Decision (not) to finance
 
entire capital project
 
from design tnrough
 

construction
 

Loan/Grant Agreement
 
Implementation Letters
 

Completed Project
 

A/E Contractor Implementation
 
Construction Letters
 
Contractor
 



CHAFI'ER 4
 

DEFICIENCIES IN PRFSENT SYSTEM
 

The purpose of this chapter is to present the significant deficiencies
 

found in the existing process for the development nf capital projects.
 

Analysis suggests these significant deficiencies are: (1) inadequacies
 

within the M.O.'s; (2) making the loan too early in the process; (3) making
 

a reasonably firm estimate of cost too early in the process; (4) requiring
 

a heavy engineering effort too early in the process; (5) lack of definition
 

1
of inputs requirdcand of the time and way in which AID should become involved
 

in the project identification step; (6) lack of a method for assuring that
 

project implementation reports are analyzed and any needed rOemedial action
 

taken in a timely manner; (7) lack of an evaluation step in the process;
 

and (8) lack of a logical and sequential structuring of the decisions required
 

in the process.
 

Inadequacies of the M.O.'s include too much fragmentation, cross
 

referencing, and moving back and forth from one to another; great specificity
 

as to what information the applicant for aid is required to submit but lack
 

of specificity as to exactly how AID is to use it; and dealing with the
 

process as one of "review of applications" rather than one of project
 

development.
 

Making the loan before selection of an A&E, final design, and prepara

tion of specifications results in a very long pipeline. These activities are
 

time consuming because of the many variables involved and thus the obligated
 

funds are tied up for years while details are being worked out.
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Attempting to make a reasonably firm estimate of cost before 
 final
 

design and preparation of the specifications results in a wide variation
 

between estimated and contract costs. In addition, this early decision to
 

determine costs results in an inadequate basis for findings as to economic
 

feasibility.
 

The heavy engineering effort required early in the process is a result
 

of the current philosophy of performing a feasibility study to determine
 

economic and technical soundness. For example, a typical feasibility study
 

requires:
 

(a) 	Development of a detailed implementation plan including engineering
 

and construction schedules.
 

Methods for contracting for engineering, construction and construc

tion supervision services.
 

Equipment guarantees required and tests to be performed on
 

completion.
 

Management, organization, and personnel for operations of the
 

project.
 

(b) 	Engineering and technical inputs including:
 

Plant layout.
 

Selection of types and signs of major equipment and structures
 

and processes.
 

Process flow sheets.
 

Patents and licenses.
 

Disgram of electrical system.
 

Calculation of construction work quantities.
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(c) 	Proof of reliability of plunt, process, and equipment before 

a judgment has been made or concurrent with efforts to make a 

judgment as to the limits of cost within which a project would 

be economically justified. 

This 	results in the requirement for too much engineering too early
 

in the process with consequent excess expenditure for required studies and
 

probably frequent selection of an inappropriate type of firm for conduct of
 

the 	study.
 

With respect to the specific steps of the existing process, there are
 

at least three deficiencies. First, there is an unclear definition of the
 

responsibility of AID in project identification. For example, the point at
 

which the feasibility study should be performed and the scope of this study
 

appear according to some MOs to be required as part of the project identifi

cation step; other references assert only that this study must be completed
 

prior to the financing decision.
 

Second, during implementation there is no procedure to assure that
 

project implementation reports are analyzed. When these reports are not
 

analyzed, corrective measures which may be required may go unrecognized.
 

Control by AID over the completion of the project is therefore reduced.
 

Third, there is no evaluation step which follows the completion of
 

construction. This implies that there is no formal procedure to evaluate
 

the results. of an executed project against premises upon which the project
 

was originally initiated.
 

Although many of the deficiencies noted above could be corrected by
 

a re-writing of the Manual Orders, the solution to the final deficiency (8)
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requires a new approach. 
The key elements in lack of logical structuring
 

and order of decisions is to attempt to arrive at a reasonably firm estimate
 

of cost before final design, plans, and specifications have been prepared
 

and then attempting to decide whether a project with a given cost is
 

economic rather than trying to determine the limits of cost within which
 

a project would be economic and whether any projects can be developed with

in such limits. 
 In addition, this lack of logical structuring and order
 

of decisions compounds the problem of relating the specified information
 

and analysis to the particular decision.
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CHAPILER 5 

ALTERNATIVE PROCESS 

It has not been possible within the limits of effort of this study
 

to develop an alternative system in detail. 
However, the subsequent sections
 

outline a possible alternative approach which might be studied in detail and
 

make some recomnmndations for improvement in the present system.
 

LOGICAl PROCESS
 

The process of capital Iroject development and implementation seems
 

logically to consist of the following 6 phases: (1) identification of
 

activity possibilities; (2) project definition; (3) project design and
 

planning; (4) final rcview for financing; (5) project implementation; and
 

(6) project evaluation. 
The actual process is not, of course, quite so
 

sharply divisible and some phases tend to merge. 
Nonetheless, the division
 

of the process into its logical steps is useful for analytical purposes
 

and provides a basis for phasing of inputs specifically related to decisions
 

required to be made and for economy of effort. 
 These six steps are illustrated
 

in Figure 3.
 

IDENTIFICATION OF ACTIVITY POSSIBILITIES
 

The task at this early stage of the process is that of identifying
 

the activities most likely to offer economical and feasible opportunities
 

for fostering economic growth and for carrying out the AID assistance
 

strategy. The purpose is to select possible projects which appear to
 

merit examination in depth. 
This task and purpose does not require any
 

formal findings of economic or technical feasibility, a plan for implementa

tion, or a reasonably firm estimate of cost. Instead, they require only
 

the judgment that the liklihood of a project being developed which is
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economically and technically feasible and within a country's capability to
 

bring into being and operate (with such help as may be appropriate) is
 

great enough to warrant detailed investigation of the facts.
 

Facts necessary to support such a judgment seem to be of the
 

following kinds:
 

Nature of the economy and its resources and where its comparative
 

advantages seem to lie.
 

General demand and supply situation for product.
 

General technological situation and state of the art.
 

General knowledge of size of operation required for economical
 

operation.
 

General knowledge of ranges of costs for particular types of
 

projects.
 

Knowledge of special situations likely to raise serious technical
 

problems.
 

Probably judgments on whether technical problems are likely to be insur

mountable can be made by a competent engineer with knowledge of the country
 

on the basis of a description of the project which identifies its purpose
 

and product, its proposed size and capacity, and where it is to be located.
 

The same kinds of judgments are possible on the economic side by
 

competent and knowledgeable economists based on the country plan, sector
 

studies, 
or knowledge of the economy and the type of project being considered.
 

Such an examination should probably constitute the "preliminary review"
 

which should not require the submission of an application for anything
 

except the financing of the next stage of examination. The submission of
 

a feasibility study should not be required in this preliminary review stage.
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PROJECT DEFINITION
 

When possible projects of promise have been identified the next
 

question to be addressed is probably not 
"Is the particular project
 

economically and technically sound?" but instead "What are the parameters
 

and bounds of a project which would be justified?" The job then is one of
 

laying out the parameters and developing the outlines within those parameters
 

of a project which would be economically and technically feasible. 
The
 

study to be conducted should therefore be designed not to determine whether
 

a project is feasible but instead to permit a reasonably firm judgment as
 

to whether a project which is economically and technically feasible can be
 

developed to 
serve the purposes intended. 
Such a study should be designed
 

to:
 

(1) Develop a clear, specific, and unequivocal and operationally
 

significant statement of the purposes of the project (e.g., perhaps to pro

vide a means for moving goods and people between points rather than the
 

building of a road from A to B).
 

(2) Determine the limits of costs within which a project would
 

be economically sound.
 

(3) Consider alternative means for accomplishment of the purposes.
 

(4) Identify any unusual technical problems likely to be encountered
 

in any of the means of accomplishment of the purposes.
 

(5) Provide order of magnitude cost estimates, based on standards,
 

rules of thumb, past experience with similar projects, etc. of the various
 

alternatives.
 

(6) Determine economically feasible alternative, if any.
 

At this stage for logical, practical, and legal reasons the project
 

being financed should be defined as the study not as the undertaking which
 

will be designed to accomplish the ultimate purpose. 
Thus there would be
 

no necessity for 611 determinations at this stage as to the ultimate project.
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Based on such a study)decision could be made as 
to whether to proceed with
 

detailed design, preparation of specifications, and development of a detailed
 

implementation plan for a specific project.
 

Engineering inputs at this stage sinuld 
not be beyond (I) of M.O. 1221.1 but
 

includingfconsideration of the present status of the project (if applicable);
 

the planned capacity and anticipated output over time; the tie-in with
 

transportation systems; requirements for and the source, availability, costs
 

and reliability of utilities, 
raw materials, construction materials, and
 

manpower; preliminary operating and organizational plans; and a plan for
 

obtaining the engineering services required in the design and planning stage.
 

They would not include construction and funding schedules or construction
 

plans.
 

AID engineering review would then be directed to making a judgment
 

as to whether the project as defined is likely to encounter insurmountable
 

technical problems and whether it is likely to be able to be accomplished
 

at a cost which is within the limits of economic feasibility.
 

During this phase, AID would prepare the general project description
 

dealing with the availability of materials, labor, transportation, etc. On
 

the basis of this a decision would be made as to whether to proceed to
 

financing of detailed design, engineering, and planning.
 

PROJECT DESIGN AND PLANNING
 

Given a finding that the project as defined is likely to be capable
 

of accomplishment within the limits of economic feasibility, the next stage in
 

the process becomes that of detailed design and final engineering of the
 

project, preparation of specifications, and development of a specific plan
 

of implementation. 
Based on these, AID can make a reasonably firm estimate
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of cost and the required findings as to economic and technical feasibility
 

and as to the existence of requisite plans for implementation. [A question
 

arises at this point as 
to whether this stage should exLend to preparation
 

of bid documents and actual receipt of bids as the best way of arriving at
 

a firm estimate of cost. 
 The logic of the situation seems to be that a
 

finding of economic and technical feasibility should be made before the project
 

goes to bid. 
On the other hand bid prices have so frequently exceeded esti

mates, even those based on 
final plans, as to suggest that actual bids may
 

be required. Probably in practice the point of finding should vary from
 

case to case depending on the confidence in the estimate which might vary
 

by country, type of project, etc.]
 

At this stage the engineering inputs should consist of those outlined
 

in detail in the M.0.'s that define the preparation of a construction plan
 

and the completion of funding schedules. 
 This would involve selection of
 

the A&E firm which would be responsible for these activities and for prepara

tion of bid documents, evaluation of bids and construction supervision.
 

FINAL REVIEW FOR FINANCING
 

This stage should consist of the AID review required to make all
 

the revisions necessary to the required findings, the making of the findings,
 

the preparation of the implementation letters and the financing agreement,
 

completion of the Capital Assistance Paper, determination of the amount and
 

specific terms of assistance, and final approval of financing. 
The phasing of
 

activities as 
suggested would eliminate many of the engineering type conditions
 

in loan agreements.
 

PROJECT IMPLEMENTATION
 

This phase should include preparation of bid documents, receipt and
 

evaluation of bids, award of the construction contract, and actual construction.
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The AID activities should consist of the necessary reviews and the monitoring
 

of construction. 
 The detailed breakdown of cost of bid submission and
 

construction contract (M.O. 14112.2) probably serves little useful purpose.
 

PROJECT EVALUATION 

Upon completion of a project there should be an analysis of the
 

experience with the project based on a completion report such as that con

templated by the MoO.'s. 
Central engineering should be given responsibility
 

for the analysis of that report and on the basis of such analysis should be
 

able to develop standards and guidelines for engineering inputs and reviews
 

related to actual accumulated experience. In addition there should be
 

provision for reporting over some period of time the actual operating results
 

and the direct and indirect benefits accrued to permit both comparison of
 

anticipated and actual results and accumulation of data which would permit
 

development of greater knowledge of how various projects contribute to
 

development. This latter information should be supplied to the Program
 

Coordination Office. This alternative process is summarized in Table 2.
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Table 2
 

ALTERNATIVE PROCESS
 

Major Information I
 
Step Purpose Responsibilities i Reauired Results
 

1. Identification 	of To identify the act- Host Country 
 Preliminary Review
Activity Possi-	 ivities most likely and AID Activity Possibilities
 

bilities 	 to offer economical
 

and feasible oppor
tunities for fostering
 
economic growth
 

2. Project To lay out parameters Host Country Application for Project Definition
 
Definition and develop the out- and AID Project Definition
 

lines of a project Study
 
within those parameters Activity Possibil
wrhich would be econom- ities
 
ically and technically
 
sound
 

3. Project Design To prepare detailed Host Country Application for Bid Package 
and Planning design and final Design Study Application for Capital Project
 

engineering of pro- Project Definition aplity Stady
etprepare spc-Feasibility Study

ject, prepae seci-
 Recommendation on 	financing
fications, and develop to the Administrator
 
a specific plan of
 
implementation
 
To make firm estimate AID
 
of cost and determine
 
economic and technical
 
feasibility
 

4. Final Review To complete all findings, AID Recommendation Decision (not) to finance
 
for Financing prepare financing agree- Application construction
 

ment and implementation
 
letters and to make
 
final approval of finan
cing 



Table 2, (Continued) 

Step Purpose 
Major 

Responsibilities 
Information 
Required Results 

5. Project 
Implementation 

To prepare bid doc-
uments, award con-
struction contracts, 
and conduct actual 
construction 

Host Country Loan/Grant Agree-
ment 
Implementation 
Letters 

Completed Project 

To approve bid documents 
and contract awards 

AID 

410 

6. Project 
Evaluation 

To evaluate the expe-
zeme with the develop-
ment of the project and 
to evaluate the opera
ting results over some 
period of time 

AID Completed operating 
project 

Evaluation Reports 
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