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PREFACE
 

This is an interim report which we consider to be a working
 

paper. Its purpose is to model the content of the final project
 

report as far as this is practical on the basis of the results of
 

the Colombia and Philippine phases. Its function is to elicit com­

ment and suggestions on the contents for use in the next interim
 

report, which is scheduled for preparation at the conclusion of the
 

Ghana phase.
 

The work content anticipated in Ghana is outlined in a formal
 

project statement issued on 4 July 1973. The program is scheduled
 

for completion by 31 March 1974.
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I. SUMMARY
 

A. PURPOSE AND SCOPE
 

The Agency for International Development (AID) is interested in
 

assisting organizations in developing countries, who are concerned
 

with civil engineering projects financed by local government agencies,
 

to identify opportunities to reduce the cost of public construction.
 

Moreover, this interest extends not only to the identification of
 

opportunities for cost reductions in this sector, but also ultimately
 

to the achievement of the benefits promised from their implementation.
 

For this reason, the results from any assistance which AID grants in
 

this respect should provide an impetus for developing countries to
 

take the measures to achieve the desired benefits from cost reduction
 

opportunities identified, with or without the 
further parricipation of
 

external assistance agencies.
 

Accordingly, having such an interest in mind, AID requested
 

Arthur D. Little, Inc. (ADL) to undertake a specific project for which
 

the following goals were specified:
 

* todevelop a methodology suitable for application in developing
 

countries, which is aimed at identifying cost-reduction
 

opportunities based on the construction of public works; and
 

S'to assure the practicability of implementing the results of
 

the application of the methodology, by testing its elements
 

in the course of specific projects to be carried out in three
 

host countries to be selected by AID. (Ultimately, the
 

selection was Colombia, the Philippines, and Ghana, and work
 

was to be undertaken in that order.)
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While accomplishing these goals, ADL was to emphasize not only the
 

technical aspects of identifying cost-reduction opportunities, but
 

a!so the identification of the institutional and social barriers to
 

the acceptance of the results which may exist within each of the three
 

countries.
 

The scope of activities initially foreseen in order to attain
 

the project goals in each host country was partially oriented to identi­

fying cost reductions through increased use of indigenous materials.
 

The original scope accordingly included the following:
 

1. Identify, form43te, and carry out materials research and
 

adaptation projects which will reduce short-term costs and
 

long-term drains on national budgets.
 

2. Focus on locally-available materials, or those which are the
 

least expensive to import, yet yield a high efficiency in
 

performance.
 

3. Make a current assessment of the state of construction materials
 

technology and research opportunities.
 

4. Upgrade the ability of counterparts to analyze not only the
 

technical problems but also the institutional and social
 

barriers to the utilization of improved materials.
 

5. Develop a technical basis and provide an impetus for:
 

a. undertaking the most appropriate materials projects;
 

b. improving the capabilities of local engineers and institu­

tions in the analysis, testing, research, and innovation
 

aspects of materials technology; and
 

c. encouraging both government and private industry to adopt
 

the concepts of cost reduction and value engineering.
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6. Clarify the types of adaptive research and other action pro­

grams offering the most promise of making a significant impact
 

in the field of materials technology.
 

Later, during the course of the work, AID increased the scope of ADL
 

activities to include conducting a seminar in Washington D.C., after
 

the conclusion of the work in the third country, during which the
 

accumulated results of the work would be presented, discussed, and
 

evaluated by specifically selected and invited participants, in­

cluding representatives from the three host countries.
 

B. METHOD OF APPROACH
 

We adopted and are using a method of approach which has two dis­

tinct aspects. The first aspect Is to keep in mind a fixed set of
 

principles which we may expect will not change throughout the course
 

of our work, and which accordingly will be reflected in the methodology
 

we 	ultimately recommend. The fixed set of principles is the following:
 

o 	work within the structure which we may find has already been
 

set up in each host country for the administration of the
 

cost-reduction project;
 

e 	concentrate our assistance on the organizations in the host
 

countries which are coacerned with the execution of civil
 

engineering projects financed with public funds through local
 

government agencies;
 

* 	focus on those areas of construction activities for the de­

tection of the cost reduction opportunities that promise
 

maximum benefits from reducing costs, from improving balance
 

of payments, and from showing a good potential to overcome
 

institutional impediments to accepting and accommodating change;
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" 	include efforts not only to identify technological opportuni­

ties, but also to identify techniques to penetrate the industrial
 

sector with improved technology; and
 

" 	assist institutions in the host countries to clarify gaps and
 

weaknesses in their operations, to identify priorities for
 

attention, and to formulate action plans.
 

The second aspect is to recognize that some initial concept of a
 

methodology should be tentatively adopted before work begins in the
 

first host country. The concept should be a flexible one which can be
 

easily amended as experiences accunulate from the work in the three
 

host countries and ultimately from the results of the Washingto.n
 

conference/seminar.
 

Accordingly, we began the work for the Colombia phase with a
 

tentative concept for the methodology which had the following elements.
 

1. 	Detailed Project Planning. Provide beforehand a background
 

for the work by undertaking a program of literature research,
 

consultation with knowledgeable people, and identification of
 

technical organizations in the host country.
 

2. Reconnaissance. Reconnoitre before d tailed work begins by
 

travelling to the host country for the purpose of establishing
 

the administrative base for the project, identifying sources
 

of information, selecting counterpart personnel, and establishing
 

the general project schedule.
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3. Information Gathering and Evaluation. At the appropriate time
 

participate in undertaking the concerted work effort, which is
 

to collect the information and data that will enable the
 

counterpart personnel to assess the current state of materials
 

technology for public works in accordance with the scope of
 

the activities. The papers to be prepared as the result are
 

basically to be informational and related to the demand, supply,
 

and conversion aspects of materials.
 

4. Analysis and Conference Planning. Assist in planning for a
 

conference/seminar by participating with the counterpart
 

personnel to identify opportunities appropriate to the goals
 

of the project, to formulate corrective programs, and to organize
 

an effective conference/seminar. The aim of the conference/
 

seminar is to present the action plans for achieving the
 

benefits of the cost-reduction opportunities, and to assess the
 

practicality of their implementation by providing a forum for
 

the organizations affected to state their views and reactions.
 

5. Project Review and Report Preparation. Assist in preparing for
 

the conference/seminar through providing the counterparts with
 

an opportunity for ADL home-office work in which the papers
 

prepared will be reviewed by an impartial group of ADL staff
 

to ascertain whether the action plans formulated are complete
 

and defensible. The results are to be revised papers ready
 

for distribution in a formal conference.
 

6. Conference Activity. Assist in conducting the conference/seminar
 

through evaluating the viewpoints in the discussions of the
 

participants and the replies during question periods, and feeding
 

back the results in the formulation of the final action plans.
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7. Host-Country Report. Assisting the counterpart organization to
 

prepare the final report of the work in which the recommendations
 

will contain the action plans which promise the achievement of
 

the benefits of the cost-reduction opportunities identified
 

during the work.
 

8. Follow-Up. Undertaking a visit to the host country at some
 

appreciable long time after completion of the work in that
 

country to determine the actual implementation efforts under­

taken for the final action plans.
 

C. CURRENT OBSERVATIONS
 

1. State of The Work
 

At the present time (October 1973), the Colombia and the Philippine
 

phases of our work are completed, excepting only the follow-up visit to
 

each country. The Ghana phase is in the early stages with completion
 

planned for 31 March 1974; and the Washington conference/seminar is
 

about a year away (September 1974). Nevertheless, the results accumu­

lated so far permit a number of observations to be made at this time,
 

which appear likely to affect the final result of our work, that is,
 

the recommendation of a methodology for identifying opportunities to
 

reduce costs in public construction.
 

2. Distinction between Methodology and Technology
 

Both methodology and technology should be applied to efforts to
 

achieve benefits through the reduction of costs in public construction.
 

These two concepts are fundmentally different, and a clear distinction
 

between the two is necessary. Otherwise, their application to an
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actual set of construction activities may not be effective. In order
 

to distinguish between the two, some element of arbitrariness is
 

necessary for the reason that different investigators can offer dif­

ferent and logical views on where the boundary between methodology and
 

technology actually lies. Thus, establishing a universal agreement as
 

to the nature of the boundary may be a subjective matter.
 

A reasonable distinction between methodology and technology is
 

practical at this time and should be adopted for our works. This
 

limits technology to a concern with the definition of the possible,
 

i.e., with the definition of technically-feasible cost reduction
 

opportunities: it limits methodology to a concern with the speed at
 

which such feasible opportunities can be achieved in fact, i.e., to a
 

concern that man-made institutions, subject to political and sociological
 

forces, are involved in the achievement and may hold well-defined and
 

strong views on their acceptability. Thus, technology addresses itself
 

to such factors as the pattern of use of materials of construction,
 

their fabrication, and to technical installation and erection practices
 

involved in public construction; while methodology addresses itself to
 

the character of the institutions and to the practices they employ in
 

order to accomplish all efforts involved in public construction, e.g.,
 

letting of contracts, adoption of standards, and providing finance.
 

3. Types of Cost-Reduction Opportunities
 

Two types of cost reduction opportunities should be distinguished.
 

The first results from the application of technology and hence is
 

technical. This type of opportunity arises from combinations of
 

changes in technical practice such as reductions in the quantities of
 

materials consumed, substitution of less-costly alternative materials
 

of equivalent performance, and reductions in labor consumption and
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services of capital equipment in a set of construction activities.
 

At the same time, such changes assure that, as a result, the quality of
 

the performance of the final installation is unaffected.
 

The second type of cost reduction opportunity results from the
 

application of methodology and hence is institutional. This type of
 

opportunity arises because of reduction, for example, in the
 

quantities of labor and of services of capital equipment needed to
 

manage the set of construction activities, i.e., because of a reduction
 

in the "overhead" cost. Another example may be the adoption of a set
 

of standards to reduce the variety of materials and construction tech­

niques in common use.
 

4. Concepts of Cost Reduction.
 

The definition of cost should be broader than its conventional
 

meaning, which is that of a financial (or market) costs. The defini­

tion should be broadened to reflect the implications of the effects of
 

a proposal cost reduction on the foreign-exchange demand or on the
 

generation of employment opportunities for labor. A cost reduction in
 

the financial sense is primarily suited to the profit-oriented enterprise
 

engaged in public-construction activities.
 

For a potential reduction in public-construction cost to be
 

meaningful through beneficial impact on a national economy, the
 

evaluation of a potential cost reduction should include its "shadow"
 

effects on the economy, i.e., a change in a set of public-construction
 

practices should be evaluated by computing national economic costs,
 

as well as fi.nancial costs. Thus, it is possible that opportunities may
 

be identified in which financial costs are decreased but at the same time
 

national economic costs are increased; or, the reverse may be identified.
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Furthermore, any cost-reduction opportunity, regardless of whether
 

it is financial or national economic, should be measured by its effect
 

on a balance between the short-term and long-term costs of a project,
 

i.e., the ultimate costs of a construction project in present-value
 

terms influences the decision as to whether a particular change in
 

technological practices actually represents a cost reduction.
 

5. Focus on Appropriate Technology.
 

The original primary focus for the work, i.e., an emphasis on the
 

increased use of indigenous materials as the means for reducing costs
 

in public construction, should be reconsidered so that a co-equal focus
 

on the increased use of appropriate technologies as the means to reduce
 

costs in public construction will also exist.
 

Although the preferential use of indigenous materials in public
 

construction directly, or indirectly through their use as raw materials
 

in manufacturing industries, is a prime area to explore for cost reduction
 

opportunities, the experiences so far in Colombia and in the Philippines,
 

and also the indications for the Ghana phase, show that such uses have
 

already been quickly identified and implemented. Thus, if the work were
 

to be limited to this area, it could turn out to be unproductive.
 

On the other hand, a strong local desire prevailed in all three
 

host countries to increase labor employment opportunities in the public
 

construction sector. In Colombia, the desire reflected as an appro­

priate use of labor in the construction of urban multi-family dwellings.
 

In tie Philippines, labor employment in road-construction activities was
 

the predominant one. In Ghana, the counterpart organization selected
 

labor mployment as one of the five topics to be investigated. More­

over, in all three countries, we found it important to identify changes
 

-9-

Arthur D Little, Inc 



which can reduce demands on foreign exchange, such as would be generated
 

by decreasing imports of construction machinery and spare parts.
 

Ideally, the most responsive approach to labor-employment and foreign
 

exchange desires seems to lie in identifying the appropriate technology
 

for a given construction task as that technology which results in the
 

least national economic cost for accomplishing the task. Practically,
 

the responsive approach seems to be to identify technologies for a set
 

of construction activities which are more appropraite than the tech­

nologies currently employed.
 

6. Development of a Methodology.
 

Two methodologies are ultimately to be developed, although the
 

scope of our present work emphasizes only the first. The first
 

methodology deals with the aspects of identifying opportunities for cost
 

reductions in public construction, while the second deals with aspects
 

of implementing them. As should be expected, the experiences so far
 

indicate that different sets of institutional practices are to be dealt
 

with in the development of each of the two methodologies.
 

The elements originally contemplated for the work covered primarily
 

the development of the identification methodology. The follow-up
 

element in our work plan is aimed at beginning the development of an
 

implementation methodology. The set of recommendations (the implementa­

tion steps in the action plans) in the host-country report resulting from
 

the application of the identification methodology should be the basic
 

input for the application of an implementation methodology.
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The results of the work so far permit the following observations
 

with regard to the development of an identification methodology:
 

" 	The methodology will ultimately be applied withli a frame­

work one of whose elements is the presumption that a foreign
 

organization will participate to assist technically the efforts
 

of a local counterpart group for each group the methodology is
 

intended; and another of whose elements is the constraint that
 

local goals and aspirations will place on the selection of the
 

topics to be investigated.
 

" Ideally, the counterpart organization will be a task force of
 

counterpart personnel qualified to undertake the work. A
 

leader should be identified for each topic who will work full
 

time and seek assistance as required on a full or part time
 

basis from others. The project leader, the task-force leader,
 

should report to a steering committee chosen with a view of
 

achieving acceptance and implementation of the results of the
 

work. The task force should have the physical support of
 

office space and transport, and a budget if the administrative
 

practice of the host-country government permits.
 

" 	The reconnaissance should be the first work activity, with
 

the goal of establishing a project statement describing the work
 

to be undertaken and the environment in the host country in which
 

it will be accomplished. Ideally, the identification of the
 

counterpart organization and the counterparts should be part of
 

the reconnaissance work program, but whether this will be
 

practical depends on the internal situation in the particular
 

host country.
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* 	An intermission, during which work activities will begin, is
 

desirable, and probably practical to arrange in all host countries.
 

Only the duration of the intermission might vary among the poten­

tial countries in which the project could function.
 

" 	The desirable procedure will be for the technical-assistance
 

organization to be continuously present during the collection
 

of the data, their evaluation, and the preparation of written
 

results. The end result of this work should be the mounting
 

of a conference/seminar designed to obtain a feedback of
 

opinion and comment from an audience, or set of participants,
 

representative of all organizations and institutions in the
 

host country, which in some manner will be affected by the
 

results. This feedback should be an important input to the
 

formulation of action plans.
 

* 	Immediately upon completion of the conference, conclusions and
 

action plans should be formulated, and the final host-count'y
 

report prepared. The end result should be an oral presentation
 

of findings to the steering committee along with the presentation
 

of the final report.
 

The results of the work so far do not yet warrant making observations
 

concerned with the development of an implementation methodology.
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II. INTRODUCTION
 

The ultimate goal of the project is to establish a tested
 

methodology, which can then be applied in developing countries in order
 

to achieve reductions in the cost of construction of public works.
 

The benefits in general of such an achievement are obvious. Developing
 

countries usually have a scarcity of resources to meet their needs; and
 

one need, the public construction of new infrastructure facilities,
 

is usually the most important and significant demand on resources.
 

Reductions in the cost of public construction can serve to stretch
 

resources to help cover all the demands on them. The rate of progress
 

in economic development could then accelerate.
 

Current progress toward establishing and testing such a methodology
 

is occurring in three host countries: Coloabia in South America; the
 

Philippines in Asia; and Ghana in Africa. The work is most advanced,
 

and about at the same stage, in Colombia and the Philippines. It is
 

at an early stage in Ghana.
 

So far, in all three host countries, we have found that our work
 

efforts should be based on work topics where the potential results will
 

be responsive to current national goals. Moreover, our experiences
 

show that the nature of the host-country organization has varied in each
 

case, as has the selection of work topics itself. Thus, we may choose
 

to believe that the variety of experiences that are being accumulated
 

is providing a wide scope of opportunities to test elements of a
 

methodology. Hence, the variety should offer the prospect that a
 

methodology can be established which will be generally applicable and
 

useful because significant reductions in the cost of public construction
 

in developing countries may be achieved through its application.
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What concept should be involved in establishing such a methodology?
 

What considerations should govern in establishing the practicability of
 

its application? What specific presumptions prevail which should be
 

taken into account in the process of establishment? These are important
 

questions to recognize in planning the first steps in the woik. These
 

questions are better answered in reverse order.
 

The first and the major presumption which prevails is that an
 

intention exists in a host country to accept external assistance
 

services in connection with efforts to achieve cost reductions in the
 

public construction sector. Thus, the methodology in its details will
 

presume that two mutually independent parties are to be involved in the
 

application of the methodology; that is,an organization indigenous to
 

the host country and a foreign technical assistance organization will
 

cooperate toward reaching a common goal. The activities of these or­

ganizations will be guided by the methodology.
 

Another presumption is, although the process of achieving all the
 

potentially significant cost reductions is a lengthy one, that some
 

achievements are possible quickly without a protracted effort. Finally,
 

a presumption prevails that the participation of the external assistance
 

organization is to be temporary, having a duration only long enough to
 

enable the host-country organization to continue effective efforts on
 

its own momentum. Thus, it becomes clear that the primary orientation
 

of the methodology will be more to guide the activities of the external
 

assistance organization, such that its efforts can be of minimum dura­

tion, than it is to guide the activities of the host-country organization.
 

The next question concerns the practicability of applying the
 

methodology. Assuring practicability requires that the constraints
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imposed by institutions existing in the host country will be
 

recognized when the methodology is established. Operational practices
 

of existing host-country institutions affect, for example, the general
 

quality and availability of high quality personnel to participate in the
 

activities of the host-country organization. Also, they can set the level
 

of authority given to the host-country organization. Consequently, the
 

operational efficiency of accomplishing the work program and the
 

acceptability of the results can be affected. 
More importantly in
 

this respect, the practices of the institutions that would be engaged
 

in the implementation of a cost-reduction opportunity and of the
 

institutions in the sector affected by the implementation can influence
 

the selection of problems to be solved in order to implement the final
 

recommendations Effectively. Thus, the practicability of applying a
 

methodology should be directly related to a full awareness of con­

straints which can arise from the prejudices and the vested interests
 

of existing institutions, as well as from their functional operations.
 

In the first question, the concept t' ho recognized in establishing
 

a methodology involves making a clear distinction between the scope to
 

be included under the mantle of methodology and the scope to be included
 

under the mantle of technology. The boundary between the two is 
a
 

fuzzy one, and this can lead to confusion in the work efforts, and also
 

in the identification and evaluation of prospective elements of the
 

final methodology. We found it necessary to make a specific delinea­

tion of this boundary in order to provide clear guidelines for our work.
 

In the process of examining the universe of construction situations
 

offering prospects for the reduction of costs, the first step must be
 

to isolate the set of situations which are real and possible to
 

achieve. The tool to accomplish an isolation of real and possible
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situations is a technological one. It concerns the examination of
 

each prospective situation in terms of, for example, the pattern of
 

material usage it incorporates and the identification of the
 

technologically feasible ways in which the pattern can be altered to
 

reduce the cost without reducing quality. The examination can allo
 

concern each prospective situation in terms of the manner in which labor
 

and the services of capital equipment are combined and managed in order
 

to identify the technologically feasible ways in which the manner can
 

be altered to decrease cost without reducing quality.
 

Thus, the scope for technology is to provide the tool whereby
 

cost reductions can be identified within a set of construction situations
 

which are possible to achieve. But, such a tool does not provide for a
 

time frame. Its use does not provide knowledge of how long it will take
 
for a cost-reduction opportunity to be implemented so that the benefits
 

can actually be gained. Nor does this use help to determine whether
 

the changes necessary to implement a cost-reduction opportunity are
 

even acceptable to the institutions affected. Therefore, having thus
 

used the tool to identify a set of technologically-feasible cost
 

reduction opportunities, the next step must be to assure the acceptability
 

of the changes in practices involved in order to assure quick implementa­

tion and achievement of the benefits.
 

Another tool is needed to accomplish the next step, i.e., quick
 

implementation. Such a tool is a methodological one. 
It will operate
 

not only while the technological tool is being used to identify the
 

feasible cost-reduction opportunities, but also during the subsequent
 

stage when acceptance and adoption of the recommendations for action
 

aresought and implementation is undertaken. Thus, the methodology tool
 

is to be used in two ways. The first use concentrates on the formulation
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of plans for action once the results of the application of the tech­

nological tool are known. The second use concentrates on securing
 

acceptance and implementation of the plans of action. But, it should
 

now be clear that the methodological tool will concern itself with the
 

practices of host-country institutions as these affect both the
 

identification of cost-reduction opportunities and their implementation.
 

The methodological tool will be applied to the operational
 

prictices of institutions in order to identify constraints which can im­

pede identification and/or implementation efforts as well as freedoms
 

which can accelerate them. The methodological tool will aim to seek a
 

path through constraints and freedoms which enables quick identification
 

and, equally important, quick implementation.
 

The distinction now made between technology and methodology il­

lustrates the importance of defining terms precisely throughout the
 

work, and the importance of observing these definitions rigorously.
 

Thus so far in our work, we have found the need to adopt the definitions
 

given in Appendix A.
 

Noteworthy among the definitions is the broadened definition of
 

cost in terms of the three concepts of financial (or market) cost,
 

of foreign exchange cost, and of national economic cost. The main
 

reasons why a broadened definition of cost is necessary are: the importance
 

placed in the three host-countries on the generation of employment
 

opportunities as a result of the major emphasis given to construction
 

of infrastructure (at least in Colombia and in the Philippines) in
 

current national development efforts; and the shortage of foreign exchange
 

in all three host countries. Reduction of costs in public construction in
 

the national economic sense as well as in the financial sense therefore
 

becomes a valid concept to include in our work.
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III. THE COLOMBIA PHASE
 

Our experiences in Colombia so 
far have dealt with the establish­

ment of the identification methodology to achieve reductions in the
 

cost of public construction. The work was completed in September 1972.
 

The experiences have already been reported (Interim Report to AID,
 

October 1972).
 

Our efforts with respect to the development of an implementation
 

methodology will be limited. A follow-up visit to Colombia is
 

scheduled to occur during 31 October and & November 1973. 
The work
 

program during this visit will be to learn at firsthand the details
 

of implementation steps which the host-country government has taken
 

over 
the course of the year since the completion of the work for the
 

identification methodology.
 

In the meantime, we have learned through correspondence that a
 

number of actions have occurred which may be classified as implementary
 

in nature, and which may be inputs to establishing the beginnings of
 

implementation methodology. 
These actions are listed chronologically
 

in Table 1.
 

-18-


Arthur D Little Inc 



TABLE 1
 

CHRONOLOGY OF EVENTS SINCE THE CONCLUSION
 
OF THE COLOMBIA PHASE
 

1972
 

22 September 	 Letter from ADL (Bruce S. Old) to AID/Colombia

(Jimmy 0. Philpott) submits ADL qualifications in the
 
field of urban development and housing. This responds
 
to verbal request by Planeacion during final meeting
 
of Colombia phase on 15 September.
 

- December 	 AID/Washington is following-up determining the interest
 
of Planeacion in continuing work as last discussed
 
during 15 September meeting.
 

1973
 

- January 	 ADL learns through private correspondence that the key

Planeacion officer concerned with urban development and
 
housing has left Planeacion Nacional and joined the
 
Planning Department for the City of Bogota.
 

- February 	 ADL (Charles Bliss) reports in a letter news above to
 
AID/Washington (Henry Arnold).
 

6 February 	 In a letter, AID/Colombia (James Kearney) forwards to
 
AID/Washington (Henry Arnold) Planeacion's preliminary
 
terms of reference on three topics, with explanation of
 
delay as internal differences of opinion in the Planeacion
 
organization regarding priorities for the candidate studies.
 
The first two studies are an outgrowth of the ADL Colombia
 
phase, and are the following:
 

- Prefeasibility of the establishment of an information
 
processing center for the construction industry.
 

- Study of the transportation, distribution, and
 
siting of production capacity for cement.
 

The third study is new and concerns a study of multiple
 
centers in intermediate cities.
 

14 February Planeacion Nacional (Jorge Acevedo) forwards to ADL
 
(Charles Bliss) copy of the final official report
 
(in Spanish) of the Colombia phase, unrestricted in cir­
culation numbered UINF-T-04, in two volumes, entitled
 
"Oportunidades de Reduccion de Costos en Obras Publicas."
 

9 March 	 In a letter, AID/Washington (Henry Arnold) advises AID/
 
Colombia (James Kearney) that funds for the first two
 
studies could be provided for in FY '74 or FY '75 funds or
 
alternatively the Mission could consider funding one of
 
the three proposals out of the urban loan, for example. The
 
request is made to convey this view to Planeacion Nacional.
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IV. THE PHILIPPINE PHASE
 

The project activities in the Philippines were accomplished in two
 

stages. The first stage, the reconnaissance, occurred between 27 June
 

and 14 July 1972, and resulted in identifying tentatively the elements
 

of the work program. Project completion was set for 15 March 1973. The
 

second stage began on 13 November 1972 and continued until the actual
 

completion of the project on 10 May 1973. The bulk of the project
 

activity occurred during the second stage.
 

A. PROJECT ENVIRONMENT AND ACTIVITIES
 

The project was sited in the Bureau of Public Highways (BPH), a
 

primary division of the Department of Public Works, Transportation and
 

Communications (DPWTC). Accordingly, the focus of the work became the
 

identification of opportunities to reduce the costs of the construc­

tion of roads and highways. The opportunities could concern the use
 

of materials, the technological practices employed in construction,
 

and the management by existing institutions of the different efforts
 

involved.
 

The period of time during which the Philippine phase occurred fell
 

inside a longer period of time during which the organization and the
 

functions of the Bureau of Public Highways were themselves under study
 

by a consortium group sponsored by the United Nations Development
 

Program. We found that some of the activities of the consortium group
 

could be classified as efforts toward cost reduction, and that we should
 

take care that the work of our project will avoid overlap. The re­

organization plan which resulted from the work of the consortium
 

group was accepted in principle by the BPH, which undertook implementation
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of selected recommendations about 1 March 1973. This implementation
 

was still in progress at the conclusion of our project work on 10 May
 

1973. The effects of the implementation on personnel of the BPH,
 

particularly with respect to the stability or permanence of their
 

position, influcnced the attitudes and performance of our counter­

parts during our own project work.
 

Policy guidance for the project was provided by a Steering Commit­

tee, whose Chairman was the Secretary of the DPWTC. The Secretary is
 

a member of the Cabinet of the President of the Philippines. He ap­

pointed the members of the *mmittee, and they were the following:
 

Baltazar Aquino, Commissioner, Bureau of Public Highways.
 

Desiderio Anolin, Director, Bureau of Public Works.
 

Alfredo L. Juino, Dean, College of Engineering, University
 

of the Philippines and at the same time Administrator of
 

the National Irrigation Authority.
 

Francisco Cacho, President, Philippine Contractors Association.
 

The position of the project leader (Bernardo L. Apostol), with whom
 

ADL's project leader (Charles Bliss) worked, was originally that of
 

Chief Engineer, but as the result of the reorganization, he became the
 

Deputy Commissioner of Operations in the Bureau of Public Highways.
 

The Steering Committee formally met twice during the course of
 

the project work. On 14 July 1972, Messrs. Apostol and Bliss orally
 

presented the contents of the project statement, and on 10 May 1973,
 

Mr. Apostol orally presented the results of the project and submitted
 

copies of the final report. The members of the Steering Committee also
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appeared and spoke officially at a conference/seminar, conducted as
 

part of the project activities, at Quezon City during the period
 

26-28 March 1973.
 

The counterpart staff was organized as a task force led by the
 

project leader, in which ADL personnel participated. The project was
 

labeled as the Pilot-Technical Assistance Project (PTAP). The project
 

office was located physically in a separated air-conditioned office
 

space set aside in one of the buildings of the Bureau of Public
 

Highways complex on Second Street in the port area of Manila. It com­

prised a single large furnished room. A project automobile and pickup
 

truck were provided. The office operations were managed by a counter­

part who was familiar with the Bureau of Public Highways administrative
 

procedures and who could secure supplies, travel authorizations, and
 

similar services. He had administrative control of the counterpart
 

budget which was initially set at 35,000 pesos. We understand that this
 

sum ultimately became inadequate and that an additional appropriation
 

was requested. The key office-management counterpart staff comprised:
 

Castor C. Comes, until 28 March 1973
 

Encarnacion Gascon, from 29 March 1973
 

Pacita Gayya, secretary
 

Milagros Sugapong, clerk-typist
 

During the reconnaissance, the work topics initially selected for
 

the project were the following:
 

* Cement procurement;
 

* Maximum service life policies for heavy equipment; and
 

" Labor utilization policy for programming new highway construction.
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During the course of the work, the scope and orientations changed some­

what and a new topic was added, so that the final set of topics in the
 

work program became:
 

* The Labor-Intensive Construction of Roads and Highways.
 

* Prolonging Equipment Service-Life.
 

e Improving the Distribution of Cement.
 

* Increasing the Utilization of Computers.
 

The counterpart personnel selected to take responsibility for the
 

specific topics were:
 

Juanito Cutay, Lai-b-In'ensive Construction
 

Antonio Garcia, Equipment Service-Life
 

Feliciano Bernales, Cement
 

Teodulo Kasala, Computers
 

In addition, support was provided through the counterpart services of
 

Milogros Antonio as economist and statistician, and Cleofas Abajar, as
 

a civil engineer. During the course of the work, ADL provided the
 

services of support personnel from its resources for specific periods
 

of time, as follows:
 

Charles Bliss, continuous residence, for all topics with
 

specific focus on cement.
 

Carlo de Mattei, six weeks, Labor-Intensive Construction and
 

Equipment Service-Life.
 

Edwin L. Field, three weeks, Computers.
 

Edward R. Squibb, one week, Equipment Service-Life.
 

John Reedy, three weeks, Project Economist.
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Mary R. Hollnsteiner, six days, Consultant Sociologist on Labor-


Intensive Construction.
 

Bruce S. Old, Senior Vice President, at final meeting.
 

The activities of the work program occurred in five stages, as follows:
 

1. By 15 November 1972, preparation of final version of the
 

project statement.
 

2. By 2 March 1973, the completion of data-gathering and the
 

host-country field work.
 

3. By 28 March 1973, the preparation and conducting of a conference/
 

seminar.
 

4. By 18 April 1973, formulation of conclusions and recommendations.
 

5. By 9 May 1973, production of final report.
 

The final host-country report is entitled, "Achievement of
 

Opportunities to Reduce Construction Costs in Public Highways," and
 

is a publication of the Pilot Technical AssisLance Project (PTAP) of the
 

Bureau of Public Highways. Copies are available from the Office of the
 

Deputy Commissioner of the Bureau of Public Highways, Second Street,
 

Port Area, Manila, The Philippines. The report comprises two volumes:
 

Volume I is the report proper; while Volume II contains the nine appendices
 

referred to in Volume I. For the purpose of making reference, the
 

BPH/PTAP report is labeled the "Host-Country Report."
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B. IDENTIFICATION OF OPPORTUNITIES
 

The universe of possible opportunities for cost reduction in
 

public construction was unilaterally narrowed to road and highway
 

construction when the Government of the Philippines selected its
 

Bureau of Public Highways to serve as the host organization for the
 

project. This Bureau is one of the four bureaus of the Department of
 

Public Works, Transportation and Communications, and is, obviously,
 

responsible for the day-by-day activity in the construction and main­

tenance of the national road system as set out by Philippine law. The
 

sister Bureau of Public Works concerns itself with non-higbway
 

construction.
 

1. Selection of Work Topics
 

The key source of authoritative information as to where national
 

priorities lay in the construction of public roads and highways with
 

respect to the identification of cost reduction opportunities was the
 

Infrastructure Operations Center (IOC) in the Office of the President
 

of the Philippines. This Center is located in Camp Aguinaldo in
 

Quezon City.
 

The Philippine National Development Plan (1971-1975) provided
 

indicative information basically on the projects to be accomplished
 

during the plan period and their estimated financial costs. The
 

National Economic Council (later NEDA - the National Economic Development
 

Authority) provided in the course of the reconnaissance an awareness
 

of the importance of employment generation from the activities of the
 

plan. The BPH itself (i.e., the project director) offered no suggestions
 

other than the one that the project results should be responsive to
 

needs as foreseen by the IOC.
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During the reconnaissance period, discussions between the counter­

part and the ADL project directors with personnel of the IOC led to the
 

selection of two topics, as follows:
 

9 Cement Procurement. Specifically, the subject's importance
 

stemmed from a Government/industry agreement whereby payments
 

for a cement sales at a pre-agreed price to government construc­

tion projects were channeled to the Government-owned Development
 

Bank of the Philippines, which has a large debt owed to it by
 

the cement-manufacturing industry from loans the bank had made
 

to help finance the construction of manufacturing plants. The
 

prices set for such sales had become lower thati prices set for
 

private sales, and government cement supplies were becoming
 

uncertain. Costs to complete on-going construction projects
 

could rise, if lack of cement introduced delays in completion
 

schedules. The objective of the work was to reduce costs of
 

construction by avoiding rises in cost through assuring that
 

cement supplies will be adequate. The means to achieve this
 

objective was to determine the minimum rise in price the
 

government should grant to the industry to assure adequate
 

cement supplies. Because of government policy to install
 

cement-concrete pavements in roads wherever warranted, the
 

government is a major consumer of cement.
 

e 	Heavy Construction Equipment Service-Life. Five Philippine
 

government agencies (including the BPH) are the owners of
 

almost all of the large inventory of heavy construction equipment
 

in the country, which has been purchased almost entirely with
 

foreign exchange. The service-life experiences for this
 

equipment lot have been poor, and a number of reasons for this
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were suggested. The objective in selecting this topic was
 

to reduce costs of construction through identifying changes in
 

maintenance practices for heavy construction equipment which
 

could extend service life.
 

During the reconnaissance period, we jointly selected with the
 

PTAP counterpart a third topic on the basis of indications that attention
 

should be paid to the pattern of labor utilization in construction, even
 

though on the 3urface this topic did not seem to offer a potential
 

for reducing costs in the conventional sense. The focus was to be on
 

the selection of a typical road construction project for cost analysis
 

and the establishment of guidelines for policy-making in order to promote
 

labor utilization.
 

In the latter stages of the residence period, a fourth topic was
 

selected as a spin-off from the cement topic. This was to increase the
 

utilization by BPH personnel of computers as a means of managing large
 

data-processing efforts which could be encountered in the course of
 

implementing cost-reduction opportunities.
 

In the final form, the official titles of the four topics selected
 

and the order of the importance they seemed to have at the time were
 

as follows:
 

9 Labor-intensive construction of roads and highways. 

" Prolonging equipment service-life. 

" Improving the distribution of cement. 

* Increasing the utilization of computers.
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2. Detection of Opportunities
 

The host-country report discusses the technological aspects of
 

each topic, from which a set of technologically-feasible cost-reduction
 

opportunities could be identified from the total universe of possibilities.
 

We found, however, that in the detection process, the operations and the
 

practices of the host-country institutions significantly affected the
 

purpose of the work and the scope of the efforts as these were initially
 

fcrmulated for each topic, and consequently affected the nature of the
 

technoogical information to be collected during the field work. Re­

visions became necessary. Thus:
 

Cement. By the time the residence period started, the government/
 

industry agreement on cement procurement for government pn-.'ects
 

had become obsolete. In fact, later in the residence period
 

the policy direction and the operations of the Philippine
 

cement-manufacturing industry were in effect taken over by the
 

government by a presidential decree establishing the Cement
 

Industry Authority (CIA), and the need to reconsider the price
 

paid for cement to be used in government-funded projects
 

disappeared. Simultaneously, as a result of questioning during
 

field interviews, we detected a pattern of poor distribution of
 

cement in particular areas of the country which led to high
 

local delivered-costs. Thus, a significant change in the purpose
 

and the scope of the topic became warranted, and we changed the
 

emphasis to improving the distribution of cement from factory
 

to markets. The intention in the original scope of work to
 

compare the total present-and-future (global) costs of asphalt
 

and cement concrete pavements was transferred to a new topic
 

involving computer utilization, which is discussed below.
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Labor-Intensive Construction. The initial selection of this
 

topic and the manner of its specification in the project state­

ment were conceived as an attempt to provide some useful support
 

to the government's interest in generating new employment op­

portunities from the construction activities foreseen in the
 

national development plan. By the time the residence period
 

began (actually beforehand, in October 1972), the DPWTC, as an
 

action totally separated from our project (the Pilot Tecnnical
 

Assistance Project - PTAP), had established a departmental
 

committee on labor-intensive construction methods which had
 

just begun to function. This committee was concerned with a
 

pilot project then under way to use labor-intensive methods to
 

repair a section of a levee destroyed during the 1972 floods.
 

The committee was slated to participate in a pilot road­

construction (Capas to Botolan) project, in which a six-kilQmeter
 

stretch was to be selected for construction by labor-intensive
 

methods.
 

We encouraged a close cooperation between the PTAP and the
 

Departmental committee by participating in its meetings and by
 

remaining flexible in our work details. Thus, the end product
 

(as presented in the host-country report) became in effect an
 

assessment of the current state of knowledge, experience,
 

and attitudes in the Philippines on labor-intensive road
 

construction methods and a presentation of details of a plan to
 

apply this knowledge to a prototype project (the 100-kilimeter
 

Marikina-Infanta road project).
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e 	Computer Utilization. This topic was introduiced late in the
 

residence period. It had bcen noticed that the BPH possessed
 

a small IBM-1440 electronic data processing system which was
 

apparently little utilized in connection with engineering
 

calculations. Also, we had detected a need for a rapid method
 

of deciding between the use of a cement-concrete pavement or
 

an asphalt pavement in new road construction or in major road
 

maintenance projects, which might be fulfilled by a computer
 

program.
 

e 	Equipment Service Life. The objectives and the scope for this
 

topic changed the least of the topics initially selected.
 

However, the PTAP found during its work that considerable
 

opportunities which could be classified as cost reductions had
 

already been detected in the subject area by the consortium
 

(KAMPSAX of Denmark and Berger of the USA) engaged in the UNDP
 

reorganization study of the BPH. Furthermore, implementation
 

of some of its major equipment management recommendations had
 

already begun (i.e., the two pilot regional mechanical-service
 

depots at Bauang and at Cebu City). Accordingly, the best
 

prospects for implementation seemed to be those offering action
 

plans to improve the effectiveness of the operations of the
 

regional mechanical-service depots in prolonging equipment
 

service life.
 

The major lesson of the Philippine phase in regard to the de­

tection of opportunities seems to be the importance of maintaining a
 

flexible attitude, after the topics have been initially selected,
 

toward the objectives and the scope of work so that these can be readily
 

revised or reconsidered, or even new topics introduced, as the results
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of field work indicate and justify. Within such a dynamic framework
 

the detection of specific cost reduction opportunities can come from
 

the current activities of existing institutions, and from observations
 

made during the field work of needs whose fulfillment can reduce costs.
 

Above all, the Philippine lesson indicates the need to have an
 

open mind to facts as they become obvious, and the need to have an
 

uninhibited willingness to consider the implications of new facts
 

in terms of their effects on prevailing terms of reference for the
 

work of the project with respect to the detection of opportunities
 

of cost reduction.
 

3. Evaluation of Opportunities
 

Early in the residence period, it became apparent that working
 

within a line organization of tie government (the BPH) coupled with
 

being aware of a basis for forecasting the road construction workload
 

on the BPH over a future period (the projects specified in the national
 

development plan), together provided an opportunity for us to establish
 

a yardstick for estimating the total impact of a specific cost re­

duction opportunity on the foreseeable construction activities of the
 

BPH. The projection of future construction activities for the BPH
 

became a major effort in the evaluation work during the residence period
 

and '.he result appears in detail in the host-country report (Volume II-


Appendix C). Thus, for example, it became possible to forecast the
 

future cement consumption of the BPH through 1980 and the regional
 

distribution of the demand. Any cost-reduction effect arising from an
 

improvement in the distribution of cement could then be applied to
 

total quantities that could be forecasted over a defined time period up
 

to 1980.
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On the other hand, the dynamic nature of the topics, the
 

adoption of a broad concept of what meaningfully constitutes a cost
 

reduction, the general effectiveness of the counterpart staff in the
 

data collection and evaluation work, and the availability of data in
 

actuality were factors which combined to make it impractical to achieve
 

useful results by the original completion date of 15 March 1973 set for
 

the project. Moreover, the complexity of evaluation for certain of the
 

topics (e.g., the need to use shadow coefficients for costs, prices, and
 

exchange rates in the estimation of national economic costs) indicated
 

that a proper duration of the work could be unacceptably long in terms
 

of bringing results to the attention of the Steering Committee quickly
 

enough. We realized that we could not expect the Committee to sustain
 

their interest and support the project over an excessive period of time.
 

An extension of the completion date to 10 May 1973 turned out to
 

be adequate to provide results in the host-country report of a
 

quantitative/qualitative mix of cost-reduction identifications suited
 

to justifying the set of recommended action plans. These plans could
 

then serve as the basic input to an implementation methodology.
 

Accordingly, it became necessary for the action plans themselves to 
con­

tain elements of data collection and evaluation activities for the
 

further estimation of quantitative cost-reduction effects.
 

One lesson, applicable to the development of a methodology for
 

identifying cost-reduction opportunities, then is that the length of
 

time available to complete all of the steps in the identification imeth­

odology may not be long enough to permit evaluation of opportunities
 

entirely in a quantitative sense, and some compromise may be necessary
 

to introduce qualitative findings in the final results. The reason is
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the need to take as a prime consideration, a choice for the duration of
 

the project short enough to sustain interest at the policy-making
 

level of government in the project by submitting meaningful results
 

at an early date.
 

Specifically, the experience in the Philippines phase lead to a
 

number of observations on the methodological aspects of evaluation
 

as follows:
 

e 	Decision makers in the Bureau of Public Highways can be solely
 

financial-cost conscious, with little or no appreciation of
 

the economic (i.e., national economic cost) implications.
 

Thus, funds to finance the Capas-Botolan pilot project of
 

labor-intensive road construction were held up because of a
 

belief that financial-cost estimates were excessively high
 

when (tompared to the conventional capital-intensive technology
 

for construction of roads. At the present time (in September
 

1973) it is not clear that this project has yct begun, although
 

it had originally been scheduled for completion by June 1973.
 

* 	The capabilities of local personnel are limited with respect to
 

the preparation of financial-cost estimates for construction
 

operations involving conventional capital-intensive technologies.
 

This deficiency lies in the lack of knowledge of the produc­

tivity achievable from machines in their different functions.
 

With regard to the preparation of labor-productivity estimates,
 

the basis for estimating costs is almost non-existent, although
 

pre-World War II Philippine road construction was almost entirely
 

done with only the use of labor.
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" 	Little, or no, institutional facility exists for the genera­

tion or cross-fertilization of ideas across departmental or
 

divisional lines of the BPH. The PTAP provided such an op­

portunity for a period of time. As examples: the PTAP
 

identified submerged capability in several areas of the BPH
 

in computer utilization; the broadly-oriented views of the
 

PTAP seem to have had the blessing of the Department's Com­

mittee on Labor Intensive Methods; and PTAP ideas were dis­

seminated across the different highway-engineer districts and
 

regional offices of the BPH thorugh a series of one-day
 

seminars held in a sample of ten of almost 100 BPH field offices.
 

" 	Rigid lines of responsibility, correspondingly-limited authority
 

delegations, and burdensome administrative procedures within
 

the BPH inhibit a relaxed and open-minded examination of
 

situations needed to collect all relevant data and to evaluate
 

them in an objective manner. The coincidence of our efforts
 

with the reorganization efforts of the UNDP KAMPSAX/Berger
 

consortium project stimulated our counterparts to have sub­

jective attitudes in connection with their work in the evaluation
 

of cost-reduction opportunities.
 

" 	Finally, the presence of a foreign group in the project (i.e.,
 

the ADL group) who were not subject to line responsibilities
 

and authority delegations, but whose functions were recognized,
 

allowed an opportunity for many impediments within the BPH to
 

objective evaluation to be eliminated and for institutional
 

impediments to acceptance and implementation to be detected and
 

evaluated.
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4. Design of Actions
 

The interview work to collect data and information during the
 

residence period provided an adequate basis for the design of the
 

specific action plans for each topic. The location of the project
 

office within the main PBH facilities; the interactions with other BPH
 

personnel both inside and outside the project; the cooperation through
 

attending meetings of the Department's Committee on Labor Intensive
 

Methods, including an awareness of the problems of implementing the
 

projects in which they were involved; and the five-week period of
 

field work throughout the countfy (Table D-2,Summary of Field Visits,
 

Appendix B, Vol--ae I! of the Host-Country Report) established a con­

fidence that realistic action plans could be devised. That is, these
 

action plans could incorporate selected elements designed to overcome
 

the institutional constraints we found from the field work. Hence, we
 

could feel confident that the plans would be practical to implement.
 

The final attempt to determine the precise nature of the institu­

tional constraints affecting methodology was made through the conducting
 

of a conference/seminar in Quezon City during 26-28 March 1973 (pages
 

B-4 to B-8, Appendix B, Volume II of the Host-Country Report).
 

During the period from the end of the conference through 18 April
 

1973, after which all attention was focussed on preparing the final
 

report, the project tea, concentrated on preparing a comprehensive and
 

detailed summary of the findings of the project through numerous
 

internal team discussions of ways and means, which established tenta­

tive findings, conclusions, and action plans for the project. This
 

draft summary was reviewed and approved by each project team member in
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turn, in terms of their views on the feasibility of the technical con­

tent and the practicality of implementation in the administrative
 

context of the BPH.
 

The action plans which resulted from this procedure are contained
 

in the summary (Section I - Volume I of the Host-Country Report).
 

C. IMPLEMENTATION OF OPPORTUNITIES
 

The first step in the development of an implementation methodology
 

was taken on 10 May 1973, and this was to convey the findings and the
 

action plans to the Steering Committee, whose chairman could then, if
 

he wished, refer any need for decision taking to the Presidential
 

Cabinet. The written Host-Country Report was submitted, but in addition,
 

the Project Team Leader orally presented the findings to the Steering
 

Committee. At this point, the work of the PTAP to 
identify opportunities
 

to reduce costs in road and highway construction was considered to be
 

complete and the promises of the project statement fulfilled.
 

Our mission for AID contains only one formal function aimed at
 

the development of an implementation methodology for the action plans
 

resulting from the application of the identification methodology.
 

This function is a provision foz a two-week return visit to the
 

Philippines, which can be spent either as a return after the lapse
 

of a year (i.e., about May 1974) to learn the implementation events
 

since the project completion, or, on Philippine government request as
 

a return at any time before then to assist in the beginning implementa­

tion efforts.
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To help assure implementation of the action plan for the most
 

important topic, labor-intensive construction, we undertook in
 

August 1973 an informal measured initiative step of our own. The
 

basis for this step was our sense during the residence period of an
 

inertia in the BPH toward taking initiative, perhaps because of the
 

uncertainties introduced by the current reorganization of the BPH, or
 

perhaps because of a then rather-limited delegation of authority from
 

the commissioner level in the BPH.
 

We considered the action plan for the labor-intensive construction
 

of the Marikina-Infanta Road as appropriate for the purpose of taking
 

an initiative for the reasons that (a) labor-intensive road construction
 

is a topic of highest importance to the Philippine Government, and (b)
 

the appropriate technology concept it introduces is 
a subject of current
 

worldwide interest for which an adequate quantitative base seems lacking.
 

By correspondence with the Chairman of the Steering Committee (the
 

Secretary of the DPWTC) a three-element joint effort that comprised the
 

dedication of the Marikina-Infanta Road as a prototype labor-intensive
 

construction project, the provision of an effort for data collection and
 

evaluation so 
that the results can be applied later elsewhere in the
 

Philippines, and the provision of a similar effort so that the
 

results could be applied later elsewhere in the world. We further
 

suggested that the Philippine host country effort would focus on the
 

first two elements, and that the ADL efforts could focus on the
 

last two. 
 We would try to find financial support for our own activities
 

in such a joint effort.
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The reply from the Chairman was enthusiastic and stated that the
 

interest would be on road construction in the Bicol (Souther Luzon
 

Island) region first with later applications to Mindinao. We are at
 

this writing (October 1973) monitoring further developments.
 

D. PERFORMANCE OF COUNTERPARTS
 

The counterparts were selected solely by the administration of the
 

Bureau of Public Highways. The Deputy Commissioner (the Project Leader)
 

cooperated actively alone with the ADL project leader during the
 

reconnqissance lhase, during which time, the tentative project state­

ment was established. When the residence period began, the entire staff
 

had already been selected and were ready for duty. Later in the resi­

dence period, an additional counterpart was offered to the team, who
 

took responsibility for the computer utilization topic when this was
 

incorporated in the project. 
The office management and stenographic
 

and clerical staff expanded itself at the end of the residence period
 

at the time of the production of the final report, and also during the
 

time of the conference seminar. 
As already noted, the position of the
 

project leader within the BPH changed over the period of the project
 

from Chief Engineer to Deputy Commissioner for Operations, because of
 

reorganizational changes.
 

1. Motivation and Competence
 

The levels of motivation and competence in our counterparts
 

varied from disappointingly low to unexpectedly high. These two
 

characterizations did not necessarily follow in parallel for any
 

individual. Our judgment of the professional members of the project
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team in these respects, using a scale of 0 (non-existent) to 10 (top
 

rating) is as presented below. We have allowed in the competence
 

ratings for an evaluation of past experience of the individual in order
 

to assess our expectation of his performance in the two categories.
 

Motivation Competence
 

Antonio Garcia 1 10
 

Juanito Cutay 4 8
 

Feliciano Bernales 5 5
 

Teodulo Kasala 9 8
 

Cleofas Abajar 9 7
 

Milagros Antonio 10 4
 

All of the team members received extra salary for their participation
 

on the team. Some of the members, we were led to understand, were
 

pressured into membership. In Garcia's case, he lost an opportunity
 

temporarily for an overseas visit to Japan. This, plus the time
 

demands of his extracurricular university-teaching career, seemed to
 

have explained almost no motivation te participate in the work, although
 

he clearly was the most competent of the entire team, as well as the
 

most mature in judgment. His teaching schedule prevented him from
 

participating in the field work, except for one school-holiday week
 

when he traveled with us to Northern Luzon.
 

Cutay was affected by his feeling of an insecurity of his position
 

in the reorganized BPH, but when proper assurances were made in this
 

respect, his motivation level increased considerably. The rating shown
 

for him is an average over the entire period.
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Bernales exhibited almost no initiative in pursuing his subject
 

but competently followed every lead given him. 
Kasala, a latecomer,
 

was top-rated in terms of both characteristics, followed close behind
 

by a more junior member, Abajar. 
Antonio was clearly highly motivated
 

to a total dedication to the project, but suffered from a lack of
 

experience and relevant education.
 

2. Attitudes and Performance
 

A concept which we have set forth as 
an ideal to follow in a
 
methodology for identifying opportunities for cost reduction is for the
 
external assistance organization (ADL) to 
avoid doing a task directly,
 

but rather to guide the efforts of counterparts to do the work involved.
 
The Philippine experience showed that appropriately high levels of
 

motivation and competence on the part of the counterparts are required
 

for such an ideal to be achieved. These levels were lower in the
 
PTAP than, for example, in the Department's Committee on Labor Intensive
 

Methods, who apparently were able to maintain a momentum in their work
 
with only a part-time assistance from the International Labor Organization.
 
In contrast to the experiences in Colombia, it is unlikely that the
 
PTAP would have carried on effectively without a continuous ADL residence.
 

As the result, the project completion date was extended from 15 March
 
1973 to 10 May 1973. Also, in retrospect, the competence level probably
 

forced a higher qualitative content to be incorporated in our results
 

than we had originally foreseen. Conceptual guidance in the work was
 

totally an ADL input.
 

An interesting facet arose during the field work, where ADL desired
 

to stay in the background. The senior man, the captain, during these
 

travels was Bernales, chosen by the team. 
 He and the team prevailed on
 

ADL to take a leading part in the discussions for the single 
reason
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that the audience inherently would show more respect and attentiveness
 
to the remarks of a foreigner, than they would to one of their own
 
at about the same level of position. However, ADL was able to take a
 
suitable background posture during the conference in Quezon City, where
 
the team leader, the Deputy Commissioner, took a prominent role.
 

Total conceptual and organization guidance by us was a necessity
 

during the report preparation. Vigorous discussion among the team
 

developed the thoughts, but the leadership in the writing was ADL's
 

with counterpart participation and approval of the 
content. English
 

writing is apparently not thoroughly mastered in the northern Philippines
 

by many people because of the predominance of the local language, Tagalog.
 

ADL suggested and vigorously argued for the topic leaders 
to
 

participate in the oral presentation to the Steering Committee, but we
 

were overruled on the basis that the counterparts at their level of
 

responsibility would not be given the appropriate attention at the
 

steering-committee level. In the executive session (no ADL presence)
 

the team and team leader talked out the issue, and as the result, the
 

team leader (the Deputy Commissioner) made the entire presentation
 

orally. ADL had the opportunity however to make some closing remarks.
 

At one time during the residence period, ADL decided that, if
 

progress were tobe adequate to meet the revised completion date, we
 

would have to depart from our guidance and advisory role and assume a
 

direct line role as deputy to the project team leader. This became
 

the ADL role during the final stages of the residence.
 

ADL support staff generally tried to follow the guidance role.
 
Their participation in the work came during the residence period when
 

it became clear that their work could be focussed on the evaluation of
 

opportunities rather than on data gathering.
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V. THE GHANA PHASE
 

The Ghana phase is currently in progress. The reconnaissance
 

occurred during the period 29 May through 15 June 1973, and resulted in
 
the formulation and issuance of a formal Project Statement on 4 July
 
1973. Project completion has been set for 31 March 1974.
 

A new element has been introduced in the Ghana phase, and this
 

is the participation of ADL in the project on a non-residence basis.
 
This has an advantage because a new parameter in the development of
 
the identification methodology can be evaluated; but, on the other
 

hand, responsiveness to local goals (namely, producing useful and
 
practical results in terms of implementable cost-reduction opportunities)
 

and adequate progress now becomes the primary responsibility of the local
 
counterpart staff. 
To detect any problem affecting the ccmpletion of
 

the work, we suggested a monthly report of progress in writing to be
 
submitted by our counterparts and by ourselves. We submitted our first
 
report on 31 August 1973, and have so far only received an acknowledg­
ment from the counterpart organization dated 11 October 1973.
 

The counterpart organization is the Building and Road Research
 

Institute (BRRI) of the Council for Scientific and Industrial Research
 

(CSIR) in the Ministry of Finance and Economic Planning. Its director,
 
Dr. J. W. S. de-Graft Johnson is the project leader.
 

The topics selected are the following:
 

* The Supply of Locally-Manufactured Construction Materials;
 

* Construction Alternatives for Building Roofs;
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" Construction Alternatives for Road-Building Components;
 

" The Appropriate Use of Labor in Construction; and
 

" Improved Efficiency in the Construction-Industry Operations.
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VI. THE WASHINGTON CONFERENCE/SEMINAR
 

The completion of the work in the three host countries and
 

the follow-up visits to Colombia and the Philippines will be
 

followed by a conference in Washington, organized to present the
 

results of the project and to elicit comments and reactions from the
 

participants. This feedback plus the follow-up visit to Ghana will
 

provide the final inputs for the formualtion of the identification
 

methodology we shall ultimately recommend and the elements of the
 

implementation methodology we shall ultimately indicate.
 

The present schedule anticipates that this conference will be held
 

in September/October 1974. The intention is for ADL to sponsor two
 

counterparts from each of the three host countries as participants.
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VI. THE CURRENT STATE OF THE METHODOLOGY
 

There are good reasons why an attempt should be made at this
 

time, before the third host country work is complete and the results
 

of the Washington conference known, to set 
down at least a tentative
 

identification methodology for achieving cost reductions in the construc­

tion of public works in developing countries. Any attempt to set down
 

the implementation methodology should await the follow-up visits to
 

the three host countries, none of which has occurred at this writing.
 

One reason stems from the fact that the results of the project
 

work so 
far provide some basis for postulating an identification
 

methodology. Two other reasons are 
that having an evolving written
 

model of the indicated methodology will enable more comprehensive
 

results from the Ghana phase of the work to be obtained and the planning
 

of the Washington conference/seminar to be more effective. 
A final
 

reason is that a written model at this time will provide a basis on
 

which different viewpoints on its merits can be exchanged in an un­

hurried manner.
 

A. FRAMEWORK OF OPERATION
 

The framework in which the identification methodology is to operate
 

depends on one basic assumption, and this is that it is desirable for the
 

host-country organization responsible for the completion of the cost­

reduction project tc 
 have the benefit of inputs from a technical­

assistance organization. In addition, the framework for the operation
 

of the identification methodology includes the following elements:
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* 	the methodology becomes applicable when an agreement in
 

principle exists between the host country and the technical­

assistance donor to undertake a construction-cost reduction
 

project;
 

e 	the application is to be to the public-construction sector of
 

a developing country economy;
 

@ 	the application is to result in finding technically-feasible
 

cost-reduction opportunities;
 

e the effects of the implementation of these opportunities will
 

be a significant reduction in the cost of constructing public
 

works; and
 

* 	the cost-reduction effects will reflect a recognition that
 

both types of cost have been considered - national economic
 

costs as well as financial costs - and that in some instances
 

a reduction in one may correspond to an increase in the other.
 

* 	the application is to promote the involvement of counterpart
 

personnel in the work to facilitate the continuation of the
 

effort into the application of an implementation methodology.
 

The framework also depends on the two parties involved, the local
 

organization in the host country and t!lu organization selected by a
 

technical-assistance donor to support the efforts of the host-country
 

organization, agreeing to the use of a common terminology to guide
 

their joint efforts. The terminology which has evolved so far in the
 

work is presented in Appendix A.
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Finally, the framework depends on both organizations recognizing
 

that the conditions prevailing in the host country at the time the
 

identification methodology is 
to be applied will generate a set of
 

constraints on the freedom of action to achieve the desired identifi­

cation. So far, constraints have been generated as soon as the host
 

country counterpart organization is chosen and the nature of its
 

activities is known, when the host country itself possesses a set of
 

current local national goals or aspirati6-s either formalized as a
 

national plan or otherwise, and when the limitations of the counter­

parts' capabilities have become clear. The accommodation of these
 

constraints will largely determine the nature of the activities and
 

the character of the results.
 

1. Choice of Host-Country Organization
 

The three host-country organizations are characterized in Table 2.
 

They were unilaterally selected by the host-country governments. In
 

the Colombia phase, the functions of Planeacion required that effort
 

be dispersed over a broad scope of interests. This dispersal, the
 

time limitation, and the staff available permitted investigation in
 

depth of only one topic (i.e., the cement industry). In the Philippines
 

phase, however, the narrower scope of the functions of the Bureau of
 

Public Highways allowed a deeper focus of interests, and all four
 

topics were explored in an apparently adequate depth. For the Ghana
 

phase, it is yet too early to make any observations, except perhaps
 

the preliminary one that the research nature of the counterpart organi­

zation may lead to a de-emphasis of any need to observe completion
 

schedules.
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TABLE 2
 

THE CHARACTER OF THE THREE HOST-COUNTRY ORGANIZATIONS
 

Country Name 

Colombia Departamento 
Nacional de 
Planeacion 
(Bogota) 

Philippines Bureau of Public 
Highways 
(Manila) 

Ghana Building and Road 
Research Institute 
(Kumasi) 

Function 


Staff Planning 

Group for the 

Executive Branch 

of the Government.
 

A Division of the 

Department of 

Public Works, 

Transportation 

and Communications, 


responsible for the
 
construction and
 
maintenance of na­

tional roads and
 
highways.
 

A unit of the 

Council for Scien-

tific and Indus-


trial Research, 

which is in the
 
Ministry of Finance
 
and Economic Planning.
 

Scope
 

All governmental
 
areas of profes­
sional activity.
 

Line responsibility
 
for the implementation
 
of approved road and
 
highway construction
 
projects.
 

Technical research of
 
knowledge in the con­
struction of roads and
 

buildings.
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The ideal and first choice of a host-country organization seems so
 

far to be that of forming a task force of interagency counterpart
 

personnel, whose overall composition and personal experiences can be
 

considered to fit the work topics selected. Therefore, when the agree­

ment to undertake a construction cost-reduction project is reached, the
 

identification of the counterpart organization should be deferred, if
 

possible until the work topics have been selected. The selection of
 

topics should first be made through the appointment of an ad-hoc group,
 

or even through efforts with a high-level knowledgeable counterpart who
 

is conversant with current national goals and aspirations and with the
 

public-construction sector.
 

The reasons supporting such a choice as the ideal and the desirable
 

one are the following:
 

e 	the work group can be freed from the institutional prejudices
 

of a line organization, whether prejudices exist because of
 

the conventional mode of operation of the line organization or
 

because of the prevailing opinions of authoritative individuals
 

within the line organization;
 

a 	the status and the reporting mission given to a special task­

force group should earn more high-level attention for its
 

findings and recommendations than from a staff grouping within
 

a line organization; and
 

e 	counterparts may feel their professional careers are not harmed
 

but rather honored by secondment for a period of time to such
 

a group outside their own organization as much as they might
 

be harmed by secondmei.t to a staff grouping within their own
 

organization.
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Unless the host government assigns a high priority to a cost-reduction
 

project, the idea of an interagency task force is probably impractical
 

because of the problem of securing the services of qualified personnel
 

and the availability of these services full-time for an extended period.
 

The next most desirable alternative seems at this moment to be
 

the establishment of a task force within a line organization, such as
 

occurred during the Philippine Phase (i.e., the establishment of the
 

Pilot Technical Assistance Project within the Bureau of Public Highways).
 

In this event, it becomes important to identify a steering group for
 

the project which should be made up of interests of scope above and
 

beyond the leadership of the counterpart organization. In this way
 

one can avoid prevailing institutional or individual prejudices. The
 

current interest in the Philippines already noted of the Chairman of
 

the Steering Committee (the Secretary of Public Wcrks, Transportation
 

and Communications) in securing implementation of one topic may
 

support this point.
 

2. Selection of Topics
 

The selection process should be a joint effort, but the process
 

should be based on the constraint of choosing from among all the topics
 

that may be identified by the host-country organization as bearing upon
 

national priorities and/or local aspirations.
 

National priorities are, of course, usually expressed through the
 

formulation and implementation of a national development plan. This was
 

the situation in Colombia and in the Philippines, although not in Ghana.
 

In Colombia, the day-by-day activities of Planeacion were almost en­

tirely focussed on responding to the goals of the National Development
 

Plan, which had been issued during the early stages of the Colombia
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phase and securing their cooperation for the project depended on
 

choosing topics bearing on the Plan. 
In the Philippines, the National
 

Plan emphasized road and highway construction and this reflected in a
 

high activity level in the Bureau of Public Highways and a desire 
to
 

look for cost reduction prospects which related to the BPH road con­

struction program. 
In Ghana, the priorities were not formalized, but
 

seemed to be well known.
 

3. Selection of Counterparts
 

Ideally, the selection process should be a joint effort between
 

the host-country organization and the technical-assistance organization
 

during which the host-country organization would establish a roster of
 

interested candidates and the technical-assistance organization would
 

interview the candidates to establish education and experience qualifi­

cations, to match availability of an individual and the work program,
 

and to assess motivation and attitude. 
It would then rank the candidates
 

on the basis of the findings. Finally, the host-country organization
 

would make the choice.
 

In the experience so far, counterparts were selected in advance
 

almost entirely by the host-country organization, although in Colombia
 

the technical-assistance resident (ADL) during the course 
of the work
 

was able to identify new counterparts and to secure their services for
 

the project.
 

B. RECONNAISSANCE VISIT
 

The first formal joint activity between the host-country organi­

zation and the technical-assistance organization will be the recon­

naissance visit to the host country by the latter. 
This visit should
 

have four distinct purposes; namely,
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" 	to characterize the framework in which the methodology is to
 

be applied;
 

" 	within the framework, to prepare a Project Statement in which
 

the topics have been selected and specified, the work program
 

outlined, and the participating host-country organizations
 

identified;
 

" 	to identify and secure the participation of counterparts,*and
 

to assure that they have begun to work in accordance with the
 

details of the 4ork program; and
 

" 	to identify a Project Steering Committee, and meet with them
 

for the first time in order to secure their approval of the
 

Project Statement.
 

In Colombia, the reconnaissance visit (one-week duration) occurred
 

considerably before any effort to establish a project statement was
 

undertaken. In the Philippines and in Ghana, the reconnaissance -isits
 

(three-weeks each) accomplished the first two and the last of the four
 

purposes. From the experience so far, it appears that the length of the
 

reconnaissance visit should range from six to eight weeks, depending on
 

the country, and that the visit should terminate not before the full
 

counterpart staff has been recruited and it appears that the initial
 

stages of the work program are underway.
 

Taking a recess at this point for a substantial period of time,
 

perhaps two or three months depending on the country and on the
 

momentum given the project during the reconnaissance, can have certain
 

advantages which are the following:
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e 	an opportunity is presented during which the performance and
 

progress of the counterparts can be evaluated;
 

e 
the part of the work program which needs to be performed out­

side the host country may be undertaken;
 

* 	the cost of the participation of the assisting organization
 

may be reduced.
 

1. Preparation of the Project Statement
 

The contents of a typical project statement are illustrated in
 

Table 3. Three project statements have been prepared so far, one in
 

each country; and the statement for Ghana is perhaps the most developed
 

in 	format.
 

The details of the Project Statement should be compiled so that the
 

statement may be considered a public document to be freely and widely
 

distributed. This document should be issued under the name of the
 

host-country organization. The Colombian and Philippine project
 

statements are contained as appendices to the host-country reports for
 

those countries.
 

The following are general guidelines for the definition of the
 

objectives, scopes, and methods of approach for the topics selected:
 

9 	The focus should be primarily or materials and construction
 

technology, with secondary attention paid to the institutional
 

practices that could affect the acceptance of the results.
 

The problems may focus on planning specifications, standards,
 

procedures, testing, inspection, and similar activities.
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TABLE 3
 

CONTENTS OF A TYPICAL PROJECT STATEMENT
 

1.0 	 Introduction
 

1.1 	Background of the project: The mutual interests which brought
 
it about; the importance of the project to the host country;
 
the functions for the project statement.
 

1.2 	Basic procedure: Its short-term nature, and its context for
 
the longer term; the plan for a steering committee; and the
 
scheduled date for completion.
 

2.0 	 Ubjectives and Scope
 

The specific objectives in the context of the host-country
 
conditions, and the scope of the work in terms of the specific
 
topics which have been selected.
 

3.0 	Work Programs
 

A list of the programs containing for each: background sup­
porting the choice of the program; the objectives for the
 
program to be achieved in the work; the elements of the work
 
plan; and the forecast of the final product.
 

4.0 	Methodology
 

General policy statements covering the method to collecting
 
and evaluating data and information relevant to the work
 
programs such as level of detail, sources of information, use
 
of a conference or seminar, and the specific steps or stages
 
in the project.
 

5.0 	 Responsibility and Participation
 

Who is the responsible organization, who is the technical as­
sistance organization, and which organizations in the host
 
country are potentially available to participate in selected
 
areas on a part of full time basis.
 

Appendices:
 

'his is 
a flexible component of the project statement and
 
should record information detail already known and which may
 
be useful in the work. Appendices to the three Project
 
Statements have contained: Summary of National Development
 
Plan (Colombia); Public Works Construction and Costs in the
 
Development Plan (Philippines); Concepts of Cost Reduction
 
(Ghana); Demand and Supply for Housing (Ghana); Aspects of
 
Achieving Results (Ghana).
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* 
The problems should be sharply defined so that solutions may
 

be found within the time period allotted to the work, but at
 

the same time they should be sufficiently broad to permit
 

significant results to be obtained.
 

" 	The existence of a large data base that can readily be compiled
 

into a useful form should be an important factor in the selection.
 

* 	The technical assisting organization should be foreseen as a
 

backstnp, i.e., a resource to maintain progress should any
 

detail of the work program generate problems beyond the com­

petences of the counterparts, and to provide specialist
 

personnel who can participate in selected well-defined areas
 

of the work requiring deep penetration of detail.
 

" 	The technical assisting organization should give maximum attention
 

to encouraging the counterparts to take the initiatives needed
 

to complete the work within the schedule. It should undertake
 

initiative actions only when a major delay in the completion
 

of 	the project becomes apparent.
 

2. 	Recruitment of Counterpart Staff
 

The project leader should be identified from a level in the host
 

government at least high enough to give him some freedom in day-to-day
 

actions and in minor policy making which is related to the work. Major
 

policy making for the project details should come from the Steering
 

Committee. The project-leader experiences so far have been the following:
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Colombia: 	 Chief of the Unit of Infrastructure, reporting
 

directly to the Chief of the National Planning
 

Department.
 

Philippines: 	 Deputy Commissioner of theBureau of Public Highways
 

in the Department of Public Works, Transportation
 

and Communication, reporting directly to the Com­

missioner of the Bureau.
 

Ghana: 
 Director of the Building and Road Research Institute,
 

reporting directly to the Chairman of the Council for
 

Scientific and Industrial Research in the Ministry
 

of Finance and Economic Planning.
 

We consider these project-leader experienceshave so far to have been
 

successful. A useful guide is to look for candidates at levels in
 

government such as are illustrated above.
 

The number of counterparts recruited for the project team will
 

depend on the work program. As a minimum, the technical assistance
 

organization should participate by evaluating and ranking candidates,
 

as noted above, to lead (man-in-charge) and take responsibility for
 

each topic. Recruitment of other counterparts may then be left to each
 

topic leader as he sees fit during the course of the work.
 

An office staff should be recruited. The requirements will vary
 

and should be established on an ad-hoc basis. In Colombia, the National
 

Planning Department hired a competent secretary for the duration of
 

the project. In the Philippines, the Bureau of Public Highways assigned
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a competent office manager and repla:ed him when he retired from the
 

civil service while the project was still in progress. The Bureau
 

also provided two full-time secretaries, and additional clerical and
 

secretarial personnel as the work load demanded (particularly at the
 

time the final report was prepared). In Ghana only the reconnaissance
 

has been completed so far, and the Council for Scientific and Industrial
 

Research provided the full-time services of a competent secretary
 

during the period.
 

3. Identification of a Steering Committee
 

The major importance of a steering committee lies in the prospect
 

that its existence could serve later as a strong stimulus to imple­

ment the results. Also important is the knowledge during the project
 

that a group of higher-level government (and possibly including also
 

private-sector people) have knowledge of the project topics and approve
 

of the selection. Finally, the existence of a steering committee
 

provides an opportunity for making a formal presentation of the final
 

report in a manner which can be designed to stimulate implementation of
 

the results through facilitating their quick comprehension.
 

In Colombia, although we made attempts to have a steering committee
 

established, nothing in this respect developed. Instead, the results
 

of the work were orally presented to the Chief of the National Planning
 

Department, in which organization the project was located. In the
 

Philippines, a formal steering committee was established, whose mem­

bership was diverse, a mixture of government (Department of Public
 

Works, Transportation and Communication), university, and private sector
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representatives. A steering committee is planned for the Ghana phase, but
 

its membership is not yet clear. The Philippine experience seems to have
 

indicated a workable pattern for obtaining a steering committee for a
 

project.
 

4. Office Facilities
 

Adequate and separate office facilities are vital, if work is to be
 

effective and communication adequate. These existed in the early stages
 

of the Colombia phase (the CINVA offices in the National University in
 

Bogota), but were not available during the later stages, when camping in
 

temporarily unused offices was required. Adequate, although austere,
 

office space existed throughout the Philippine phase within the Bureau
 

of Public Highways main offices. No pattern has been established so far
 

in Ghana.
 

C. IDENTIFICATION METHODOLOGY
 

At this stage, the topics will have been selected and the project
 

staff recruited. The main thrust of the work will then become the
 

identification of technically-feasible opportunities to reduce construc­

tion costs, and to formulate plans of action which are feasible to
 

implement in the framework of the practices of existing institutions. As
 

already mentioned, the use of technology is the means whereby feasible
 

opportunities for cost reduction can be identified, while the use of
 

the methodology such as is now being presented is the means whereby the
 

opportunities can be readily and quickly implementable.
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1. 	Detection of Opportunities
 

Detection is essentially a technological process. The detection
 

process considers four methods whereby a technology currently employed
 

to accomplish any given task may be improved, or changed, in order to
 

reduce the cost. These methods are
 

" 	increase the productivity of the current technology by
 

eliminating lost time and motion of the labor and capital
 

resources and/or by eliminating waste in the use of
 

materials.
 

" 	without changing the mix of labor and capital in the
 

technology, increase the productivity of the labor
 

component by increasing the motivation of the personnel
 

such as by changing the allocation of tasks among the
 

personnel, changing the number of personnel under a
 

supervisory unit, or promoting incentive through an
 

alternative method of payment.
 

" 	again without changing rhe labor/capital mix, increase the
 

productivity of the capital component by substituting one
 

capital unit by an alternative more-productive capital
 

unit; and
 

@ 	devise an alternative mix of labor and capital, i.e., an
 

alternative technology, capable of accomplishing the
 

identical task at a reduced cost.
 

In order to enable the four methods for detecting opportunities to
 

be utilized effectively, comprehensive data and information need to be
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compiled as far as this may be practical within the time schedule for
 

the project and the personnel assigned to it. Four major areas for
 

data and information compilation exist, and these are:
 

Materials. The major areas for data collection are:
 

" 	identification of the predominant materials of construction and
 

their current pattern of usage. The usual construction materials
 

are: cement; structural burned-clay products; aggregates;
 

structural and reinforcing steel; asphalt; and wood;
 

" 	the current state of research in government, academic, and
 

private organizations into the aspects of improvement of
 

properties and adaption to new uses through analysis, testing
 

and innovation;
 

" 	the current emphasis on value engineering (i.e., seeking the
 

proper balance between long-term and short-term costs) in
 

the specific usages of alternative materials;
 

" 	the potential to use indigenous sources ol: constmriction
 

materials that may not have yet been develcped;
 

" 	the degree to which formalized material specifications have
 

been standardized and the appropriateness of the standards
 

employed; and
 

" 	the extent to which foreign exchange is required to permit
 

the current usage pattern of construction materials.
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Construction Technology. The areas in this category are:
 

" 	the appropriateness of the construction technology employed,
 

as this may be defined by the balance between the use of
 

capital and the use of labor in the technology;
 

* 	the appropriateness of the construction technology employed,
 

as this may be defined by the balance between the first cost
 

and the later maintenance cost (or the balance between the
 

short-term and long-term costs) that is represented in the
 

technology;
 

" 	the appropriateness of the construction technology employed,
 

as this may be defined by the ease of supervision of the
 

construction activities such that the quality of the
 

completed installations agrees with the quality planned for in
 

the design;
 

" 	the effectiveness of the utilization of capital-intensive
 

equipment in the construction practices; and
 

e 	the effectiveness of the utilization of labor in the
 

construction practices.
 

Public Construction Institutions. The areas in this category are:
 

* 	the definitive description of the individual activities in
 

the procedures followed by government organizations and
 

private construction contractors between the time a
 

construction project is conceived and time that it is
 

completed and handed over for use;
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" 	a description of the physical facilities available that could
 

be useful when change involves technological research and
 

development; and
 

" 	an assessment of the problems involved in introducing changes
 

into the procedures followed and with the physical facilities
 

available.
 

Economic Data. This category concerns the collection of qualitative
 

data and quantitative statistics which can serve as a basis for
 

estimating the shadow coefficients of the prevailing costs of labor
 

of various skills, foreign exchange, transportation, and interest,
 

as examples.
 

2. Evaluation of Opportunities
 

Evaluation is also essentially a technological process. It is
 

technological because the evaluator concentrates only on objectively
 

observable data, or on estimates of data that are not fully
 

observable; thus, he avoids making value judgments which would carry
 

evaluation into the non-technological arena.
 

Evaluation of data should be attempted early in the data
 

collection stage because such attempts can detect needs for particular
 

data not previously foreseen, or they can identify investigation
 

routes promising more significant results than those previously foreseen.
 

The evaluation process will comprise essentially the estimation and
 

comparison of costs, whenever sufficient data are available, between
 

the prevailing technology of accomplishing a construction task and
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an alternative technology which becomes evident. 
 When the preparation
 

of cost estimates is not practical, taie result of the work may be a
 

definition of the justification to pursue the data further as part of
 

the implementation of an action plan.
 

The preparation of cost estimates should be undertaken to determine
 

the cost effects of an alternative technology capable of accomplishing
 

the giv±n task with equal performance of the finished installation as
 

that of the current technology, in terms of financial (or market) costs
 

and of national economic costs. From the financial-cost results, it
 

is practical to establish the effect of the adoption of the technology
 

on the operations of the institutions which are financial-cost oriented.
 

Also, it becomes possible, through the analysis of national cost, 
to
 

establish the effect on national income.
 

From a national standpoint it is appropriate to concentrate on
 

national cost reduction, i.e., upon the enlargement of real national
 

income rather than on financial-cost reduction. Thus, national
 

economic cost effects are deemed to override financial-cost effects
 

as a critcrion of the appropriateness of a technological alternative.
 

National economic costs may not be the only criterion, from a
 

national economic standpoint, for the choice of alternative technology,
 

There can be a desire to give weight to employment and foreign
 

exchange effects. Thus, in anticipation of the value judgments that
 

national decision makers may wish to exercise, it is advisable to
 

analyze alternative technologies not only in terms of effects on
 

national economic costs, but also in terms of impact on employment
 

and foreign exchange. However, our assumption is that, in general, the
 

only technological alternatives being sought are those which promise
 

to reduce, or at least not to increase, national economic costs.
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Another factor in the evaluation is the effect of an alternative
 

technology on the time profile, including the total time for the
 

completion of the task. For this purpose, all costs, whether financial
 

or national economic, need to be discounted back to the beginning of
 

the task, at a pre-selected rate, in order to make possible cost
 

comparisons of alternative technologies.
 

3. Design of Actions
 

The desigr. of actions is a largely methodological process dealing
 

with the impediments to implementation generated by the prevailing
 

practices of the institutions involved in the public construction
 

process. The importance of designing plans of action appropriate to
 

these practices lies in the fact that the results of the work will be
 

useful only if they are implemented, i.e., only if the recommendations
 

for changes in the pattern of materials utilization changes; in the
 

methods for selecting and applying construction technology; and in
 

changes in the functions and operations of the institution invclved in
 

the public-construction process are actually put into effect.
 

The basic inputs to the design of plans of action are the results
 

of the evaluation work to identify cost reduction opportunities obtained
 

through observing two criteria:
 

e Technological Feasibility. Attention will have been put on
 

materials and how they are being used (with emphasis on
 

materials of indigenous origin) and on construction technology
 

and how it is being applied.
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e Methodological Feasibility. Attention will have been put
 

on the existing institutions, their prevailing practices, and
 

how they manage the applications of technology in construction.
 

In this respect, a distinction will have been made between
 

the constraint institutional practices on one hand put on the
 

freedom to change from currently used technologies to
 

alternative technologies promising reductions in the broad
 

concept of cost, and on the other hand the constraints
 

which affect the speed with which potential reductions in
 

costs of construction can be accepted and implemented. The
 

latter element in this distinction is the important input in
 

the design of actions.
 

Thus, the significant factor to be reckoned with becomes the
 

practicality of implementation of action plans within a framework of
 

the current practicus of the public and private organizations involved
 

in public construction. Such organizations hold individually well­

defined viewpoints consistent with their individual goals, and they
 

may not necessarily accept the findings of an essentially technological
 

effort.
 

The approach to reconcile such differences should be to provide a
 

forum in which the differences can be aired and evaluated by discussion
 

and argumentation. A secondary set of project results would thereby
 

be generated as a "feedback" for amending the primary results of the
 

essentially technological effort in a manner which can assure quick
 

implementation. The key element in the design of actions should be to
 

organize a broadly-attended conference-seminar, which will have the
 

following character:
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" 	 the invitation list should include all shades of informed opinion 

relevant to the topics in the work program, and the individuals 

should be selected from public and private organizations; 

" 	the invitees should be provided beforehand with a set of papers
 

reporting the details of the findings from the work program.
 

The purposes here are to provide background and a foundation upon
 

which discussion and argumentation will be effective and efficient
 

in generating needed feedback;
 

" 	the evaluations which result from the completion of the work
 

program should be prepared beforehand and presented publicly
 

for the first time at the conference, incorporated perhaps in
 

the set of papers noted above;
 

" 	a sufficient number of objective "listerners" should attend the
 

conference to cover all the activities, and then be able to
 

identify and evaluate the feedback information in the detail
 

needed to correct the action plans; and
 

" 	the conference organization may provide for subdividing the
 

conferees into groups according to the individual topics to
 

be covered, and to the need to avoid mixing divergent and
 

unrelated interests in the discussions.
 

After the completion of the conference activity, the set of action
 

plans which ara to be recommended in the final report for implementation
 

should be formulated by the project team, and reviewed by each topic
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leader from the view of judging the acceptability of his plan for submis­

sion to the Steering Committee and the implementability of the individual
 

elements in each plan.
 

In general, the experiences so far indicate that an action plan
 

will have the following elements:
 

" 	the specification of a set of activities which clearly have
 

implication for achievement in the short-term;
 

" 	the specification of a second set of activities which clearly
 

have implications for achievement in a longer term, but
 

clearly identified with a construction project whose inception
 

date can be foreseen;
 

" 	a specification of the organization and its character that should
 

be established to take responsibility for satisfactory accomplish­

ment of the activities specified;
 

" 	a specification of the authority that as a minimum should be
 

delegated to the organization; and
 

* 	a specification of the immediate task which the organization
 

should undertake upon its creation, selected to produce quick
 

(although perhaps minor) results with the primary purpose
 

of overcoming initial inertia.
 

The elements specified above will probably apply where action plans
 

cover a topic of major importance and of wide scope. Some of thcse
 

elements may not necessarily exist for topics of importance but of
 

lesser scope.
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D. IMPLEMENTATION
 

The cost reduction opportunities identified and the details for the
 

plans of action to achieve them are the final products of the identi­

fication methodology. The primary focus of our work in the three host
 

countries will have been to establish the identification methodology
 

to yield these products. Another focus of our work is to begin the
 

development of an implementation methodology, and we have concentrated
 

on two elements of work in this respect.
 

1. Presentation of Results
 

The primary opportunity to put over and gain acceptance for the
 

results of an identification methcdology is an oral presentation for
 

the Steering Committee. Organizing such a presentation should provide
 

for an easy comprehension of the action plans, and the oral content
 

should de-emphasize justification and detailed background. If this
 

presentation is brief and effective, adequate time will have been
 

allowed for questioning and discussion, and the members of the Steering
 

Committee sh-uld have had minimum difficulty in absorbing the results
 

of the project and formulating their viewpoints for implementation
 

steps.
 

The written final report should be formally submitted at the time
 

of the oral presentation, and this ceremony will mark the formal
 

conclusion of the first stage of the cost-reduction project. The form
 

of the second stage will depend on the recommendations regarding the
 

on-going organization in the action plans.
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The procedure just described was followed in the Philippines. In
 
Colombia an oral presentation was made before the final report was
 
available, but after the elements of the action plans had been identified.
 

For Ghana, the plan is to follow the Philippine procedure.
 

So far, in Colombia and in the Philippines, the final report has
 
been organized to encompass all the topics selected. This procedure should
 
be followed, but at the same time it should be recognized that implementa­

tion may require breaking out individual topics in a written format suited
 
to the implementation steps. 
 The final report should contain a concise
 
summary of the findings and conclusions and a comprehensive but also
 

concise presentation o[ the action plans.
 

2. Follow-up
 

The only provision in the scope of our work that deals with the
 

implementation methodology concerns a follow-up visit to each of the
 
three host-countries about one year after the completion of the work of
 

identifying opportunities. The objective is to learn the events
 

regarding implementation that occurred during the period since completion;
 
and then to analyze the meaning of these events in terms of detecting
 

possible improvements in the methodology for identifying cost-reduction
 

opportunities.
 

In addition, as reported above, we have taken a number of actions
 

by correspondence in Colombia and in the Philippines, designed to 
assure
 
implementation and to 
assist the development of an implementation
 

methodology. 
 It is too early at this time to make any observations
 

in this respect.
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APPENDIX A
 

TERMINOLOGY
 

The usefulness and ease of application of the methodology will be
 

enhanced, if certain concepts which might be viewed differently by differ­

ent readers are precisely defined. The following definitions appear to be
 

pertinent. Additions or subtractions may be made as warranted
 

by further work in the development of the methodology.
 

Public Construction. The construction of any civil engineering
 

work which is financed, either directly or indirectly, through
 

governmental funds or guarantees of credits.
 

Financial Cost. This may also be termed "market" cost. These are
 

costs as seen from the point of view of the investor or financier
 

of a construction project. Such costs are computed using market
 

prices and include taxes paid, interest payments, and depreciation,
 

as well as items like wages and materials.
 

National Economic Cost. These are the costs as seen from the point
 

of view of the nation which is committing its resources in order
 

to construct useful civil engineering works. Such costs are
 

regarded as the production values that are forgone as the resources
 

allocated to a construction project are withdrawn from other pro­

ductive activities. The resources include labor, land, materials,
 

capital equipment, etc., and the national assets are calculated
 

using "shadow" prices, i.e., those which indicate more accurately
 

than do market prices the supply and demand situation for each
 

resource. Taxes are recognized as transfers - not as national costs.
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Foreign Exchange Cost. 
 These are the costs which arise when specific
 

materials, labor, or services are not available within the country
 

and must be secured abroad through payment in a foreign currency.
 

The effects of any particular technology on foreign exchange re­

serves are separate from, and may be different from, financial
 

cost and national economic cost effects.
 

Appropriate Technology. A technology is a unique combination of
 

resources, such as labor, materials and fuels, and equipment which
 

is capable of accomplishing a given task. The rLsources involved
 

in a technology in any given on-site situation may be classified
 

as a labor resource or a capital resource; and alternative
 

technologies, each alternative capable of accomplishing the same
 

task equally effectively, may differ in the proportion of the labor
 

and capital resources consumed. If more than one technology can
 

be considered to accomplish a given task, then a choice is needed
 

that is appropriate to the resource position at the location of
 

the task, or in other words, appropriate to the economy of the
 

location affected by tl.e accomplishment of the task. Accordingly,
 

the appropriate technology for accomplishing a given task is
 

defined as the one that minimizes the national economic cost,
 

except as this criterion is modified by national decision makers
 

to accommodate effects on employment and foreign exchange.
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