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project dmplomentation raports are annlyzed and remcdizl ection taken in

a bimely mamer; (7) Jack of an evaluabion cten in the procecs; and
(8) lock of lopical and sequential structuring of the decisions required
in the procesc,
The aiternative process supsected is one which incelndes the following

six logical phases for o develomuent LGNS 1 Tdentification of
(%] A N

activity povsibilitics: (2 vreject defivnivion:; (3 reoject decicon and
I s Prey 5 ] J

. o)

vlanning; (4)  fined roview for finemcinzg (5)  project inpleiontetion;
and (6) project evelunation, The type of input required Tor these six
vhases 1s discussed in somo detail along with possible difficuliics or

questiens that chould be studied further for better resolution.
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CHAYIVR 1

INERTDUCTTON

The Agency for Internaticnal Dovelopment (AID) has major responsibility

[

for administering the lorveipn azsistunce program of the United States. . The

brogram provides assistance to developing nations in the Torms of giNelus ¥aii
- Lo

assistance, technical azsizstonce, end capitel assizlence.

This report deseribes the findings, recommendations, and related
analysis of 2 study conducted el the Rescurch Analysis Corporation (RAC)
on the developmnent process for capitel assistance prejecetls,  ATD capital
assistonce projects includs ths excansion or cstablichment of capital
facilities or financisl institutions Tinanced wholly or partly by AID,
This study considers only copitel facilitics. Euch capital project f1om
the time it has been identified as a potontial preject to the time construc-
tion has been cemplated, reguires a nwiber of activitiocs conduched Ly nunoercus
parties to the loan. These activiiies comprrise the development. process.
The partics parfticipating in the project development are mission dirvectors,
AID loan officers, lawycrs, economists, and engincers as well as the agent

.

of the borrowing country, consulting engincers and construction ceniractors.
This study hes focused on the AID enginzer's role in capitel project

devolopmant,  The purvose of the sludy is two-Tfold: 1o deserive Lhe

capital projucts develobment process identifying the inputs required of

the ATD cnginzer, and to identify prebliem arcas in Lhe proccss or in the

engineering function and recameond improvements, The approuch used is

ilTustrated in Pig., 1.

w
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GUENERAL PHILOSOPHY AVD APPUHOACH
The AlD role is to ensure that the Foreign Assistonce Propram is
soundly concelved and eriiciontly iwplomonted although responsibility

for the implonentation rests with the bO]lO’(r grantec.  ATD ds responsible

for advice, roview, coprovel and monit coring lo nssurey  economic and terhni-
P s i

cal soundnresy, contribution to economic developmoent, consisleney with policy,
conformance with stotutovy requivemconts, adequnte ploanuing, availability of

financial and olher resovress, and sucecssiml complotion of the wrogeets.

The borreowaer / pruntee Qs responsible for project formalution end implementotion
and is required to have ALD approval of Lhe choice of all consulbing and
supervisery cnginecring services end construction contractors.,

The basic epproach used in the process is that: (1) the b orlower/
grantee is primurily rosponsible for assuring that required professionsl
services arc proviiad [or planning, dove lopment, coustruction, and oporaticn
of the project (AID provides advice and assisinnce in defining requirarents

dnz thow but ordinarily will not

and oullining possible metheds ol v I
participate in the preparation of feasibility studics, or design, construction,
or supcrvision of' construction); (2) an engincering firm omoloyed by the
borrower/grant&e to do design, prepure plans and speedCications and supor-
vise conslruction is gencrally required; (3) consiruction is noreally Lo
be undertaken throush g borromvl/ '''' arloe contrect with o privaie construction
firmy; and (4) preliminarey engincaring in the plenning ond feasibility stnge
is {inancod by the .:Lpl‘.'ljcsn,nt or AID {loan or grant) while the en gducering end

construction services for proje~t execulion azy be financed by AID loan or

grant,



THE ORGANIZAGTICLAL Guidiig
The Acency ds orpgonized inbto five regional burecaus, which are the
Live organicntions, and voarious stald ofTices which include the Office
of Bnginceving, Lhc Cuncead Counacl, Lhe Cilce off Fenacumont Plaming,
the OfTice of Plans and Frogrun Coordination, and clhers.  The head of
the Ageney is Uhe Admdnd svrator who hes reportdng Lo him Cive Assistant
Administrators, cach of which has adwiniatralive responsibility for a
region,
The reglonal burcaus are independeni operatine unite which adminisber

e
]

the forcisn s

Y

sistunce program in difi'erent parls of the world. There are
burcaus for Latin Ancrien (1A), lear Fust and South Asis (IROA), Mool Azia (FA),
Africa (AXk), .nd Viet Han (VE). bBocnuss of the apecinl cperating aervangoe-
ments of the Viet Lmm prosranm, this burcan has nol beon conaidercd in the study .

The engincering community within the Acencey consists of throc types of
engineers — the central engineers, the regional or burcou engineers, and the
mission engincers,

The central engincers are organized into the Office of Engineering,
which is headed by the Director of Engineering. He serves as the Azency's
principal engincering advisor and reporte Lo the Adwinistrator, The orffice
provides engincering counsel to the Administrator, formulates policices,
standards, and practices for engineering aspects of ATD-{inanced capltial
projects, and subnorts the stafi's of the regional engineering organizations
(MO 204,

lach region has ifs own stafl of engincers. The stafi ineludes the
bureau cngineers who are in Washington and the field engineers who are on

assignment in the various countrics in which ATD programs exist.
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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 deseribed 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 APPLICATTONS
The criteria for both a preliminary and an intensive review of
capital assistance applications is established in M.0.'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.0.'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 difficulﬁies.

Evaluation of the completeness of feasibility studico.
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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 recﬁpient and AID; (3) engineering and construction
schedules; and (4) a schedule for meeting conditions precedent to disburse-
nent,

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:

&. Provision of consulting engineering services.

b. Preparation of detailed plans and specifications.

¢. 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‘

¢. 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 Lhe firms providing engineeriﬁg services which relate to the
experience of the firm and the persornnel 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 reviéw 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

"otherwise 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 éignificant
delays in completion and of increases 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,0. 126k4.1).

The existing process is summarized in Table 1.
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Table 1

EXISTING PROCESS

Major Information
Step Purpose Responsibilities Required Results
1. Project To identify a specific Host Country
Identification project for financing by

2.

3.

Preparation of
Application

Review of
Application

Authorization

Financing Agree-
ment and
Implementation
Instructions

Implementation
and Monitoring

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

Host Country

To review application in AID
context of other assist-

ance prograns and with

respect to other sources

of financing

To authorize loan or ATD
grant for capital pro-

Jject

To establish the legal ATID and

basis for AID financing
and the related obli-
gations of the host
country '

Host Country

To develop the project
through completion
including design and
construction; to
assure consistency of
work with agreements
and implementation

FinetvmintdAnce

ATID end

Hest Country
A/E Contractor
Construction
Contractor

Instructions on
filing application

Application
Feasibility Study
Recommendation on
Financing Capital
Assistance Paper

Authorization

Loan/Grant Agree-
ment
Implementation
Letters

Loan/Grant Application

Recommendaticn on financing
to the Administrator
Capital Assistance Paper

Decision (not) to finance
entire capital project
from design through
construction

Loan/Grant Agreement
Implementation Letters

Completed Project



CHAPIER 4

DEFICIENCIES IN PRESENT SYSTEM

The purpose of this chapter is to preseni the significant deficiencies
found in the existing process for the development of 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
of inputs requircd and 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 vemedial 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,0.'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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Attempling 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. 1In 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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(¢) Proof of reliability of plant, 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 requircment 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 anailyzed. When these reports are not
aqalyzed, 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 prcject
was originally initiated.

Although many of the deficiencies noted above could be corrected by

a re-writing of the Manual Orders, ﬁhe 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 = project with a given cost is
economic rather than trying to determine the i1imits 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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CHAPTER 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 recommzndations for improvement in the present system.
LOGICAL PRCCESS

The process of capital rroject 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 roview 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

prcjects., |

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 & competent engineer with knowledge of the country
on the basis of a description of the project which identifies its purpose
and produnt, 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"
whicii should not require the submission of an application for anything
except fhe Tinancing 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.

| (t) 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 dgfined as the study not as the undertaking which
will be designed to accomplish the uitimate 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 stould not be beyond (I) of M.,0. 1221.1 but
including’consideration 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 ihe 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
praject, 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 Teasibility
and as to the existence of requisite plans for implementation. [A question
arises at this point as to whether this stage should extend 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 brecakdown of cost of bid submission and
construction contract (M,0. 1442.2) 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 M,0.'s. Central engineering should be given responsibility
for the analysis of that report and on the basis of cuch analysis should be
able to develop étandards 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 énd 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.

38



w
\O

Table 2

ALTERNATIVE PROCESS

Step

Purpose Responsibilities

Information
Required

Major

Results

l. Identification of
Activity Possi-
bilities

2. Project
Definition

3. Project Design
and Planning

4, Final Review
for Financing

To identify the act-
ivities most likely
to offer economical
and feasible oppor-
tmnities for fostering
econonic growth

To lay out parameters
and develop the out-
lines of a project
within those parameters
which would be econom-
ically and technically
sound

To prepare detailed
design and final
engineering of pro-
Jject, prepare speci-
fications, and develop
a specific plan of
implementation

To make firm estimate
of cost and determine
economic and technical
feasibility

To complete all findings,
prepare financing agree-
ment and implementaetion
letters and to make
final approval of finan-
cing

Host Country
and AID

Host Country Application for
and AID Project Definition
Study
Activity Possibil-
ities

Host Country Application for
Design Study
Project Definition

ATD

ATD Recommendation
Application

Preliminary Review
Activity Possibilities

Project Definition

Bid Package

Application for Capital Project
Feasibility Study
Recommendation on financing

to the Administrator

Decision (not) to finance
construction



of

Table 2, (Continued)

Major Information
tep Purpose Responsibilities ! Required : Results
5. Project To prepare bid doc- Host Country Loan/Grant Agree- Completed Project
Implementation uments, award con- ment
struction contracts, Implementation
and conduct actual Tetters
construction
To approve bid documents  AID
and contract awards
6. Project To evaluate the expe- ATD Completed operating Evaluation Reports
Evaluation rience with the develop- project

ment of the project and
to evaluate the opera-
ting results over some
veriod of time
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